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Annotatsiya. Maqola bugungi kunga gadar bo ‘Igan tarixiy manbalar, adabiyotlar, davriy
matbuot materiallari, arxiv manbalariga tayangan holda vyoritilgan. Unda kon-
metallurgiya sanoatining vujudga kelishi, uning turli davrlardagi rivojlanishini jahon
mamlakatlarining konchilik sohasi tarixi bilan giyoslab, O ‘zbekistonda kon-metallurgiya
sohasi rivojidagi o ‘ziga xos afzalliklari ochib berilgan. Aynigsa, Amir Temur hukmronligi
davrida yerosti boyliklarimizni nechog ‘lik asrab qo ‘riglanganligi, mustagqillik yillarida,
jumladan, so ‘nggi yillarda bu sohada amalga oshirilayotgan yirik investitsion loyihalar
batafsil yoritilgan hamda mamlakatimiz hududida topilgan konlarning kelajakdagi
Imkoniyatlari asoslab berilgan. Magola soha mutaxassislari, oliy o ‘quv yurti talabalari
va O ‘zbekiston tarixi bilan giziquvchilar uchun mo ‘ljallangan.
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kombinat, rangli va gora metallar.
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THE HISTORY OF THE FORMATION AND DEVELOPMENT OF THE
MINING AND METALLURGICAL INDUSTRY IN UZBEKISTAN

. o Sayfullaey Farruxjon urbonov Mehrob Majidova Iroda
Aripov Avaz Rozikovich y y . J Q e J .
Ibodovich Nuriddinovich Ibrokhimovna
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Abstract. In this article, the stage of the mining and metallurgical industry in Uzbekistan
from ancient times to the present is covered, relying on historical sources, literature,
periodical press materials, archival sources. It compares the emergence of the mining and
metallurgical industry, its development in different periods with the history of the mining
industry of the world countries, and reveals the unique advantages of the development of
the mining and metallurgical industry in Uzbekistan. Especially during the reign of Amir
Temur, how well our underground resources were protected, the major investment
projects implemented in this field during the years of independence, including in recent
years, are explained in detail, and the future possibilities of mines found in the territory
of our country are justified. The article is intended for specialists, university students and
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those interested in the history of Uzbekistan.

Keywords: Uzbekistan, Central Asia, mining and metallurgy, mining work, Navoi Mine-
Metallurgical Combine, Almalyk Mine-Metallurgical Combine, Metallurgical Combine of

Uzbekistan, non-ferrous and ferrous metals.

Kirish. O‘zbekiston - insoniyat
sivilizatsiyasi beshiklaridan biri. Bu zamin-
ning buyuk tarixi insoniyat qay tariga
taraqqiyotga erishganining o‘ziga xos bir
isbotidir. Ajdodlarimiz tafakkuri va dahosi
mahsuli - gadimiy yozma manbalar, osori
atigalar, arxeologik topilmalar xalgimizning
bebaho ma’naviy boyligidir. Qadimiy tarixi-
mizni o‘rganish va bugungi kunda
mamlakatimizda amalga oshirilayotgan
keng ko‘lamli islohotlarning mazmun-
mohiyatini xalgimiz, aynigsa, yoshlarimiz
o‘rtasida keng targ‘ib etish ularda ajdodlar
tarixiga va el-yurt tagdiriga daxldorlik
tuyg‘usining shakllanishida muhim aha-
miyatga egadir.

Bir guruh tarixchi olimlarning fikr-
lariga ko‘ra, olovning kashf etilishidan keyin
mahsulot yetishtirish va hayvonlarni qo‘lga
o‘rgatish orqali doimiy ozig-ovgatga ega
bo‘lish insonlar hayotidagi muhim voqgea
bo‘lgan. Ammo insonlarning xo‘jalik
hayotidagi haqiqgiy tub burilish hali oldinda
edi. Qadimgi davrda metallning kashf
etilishi jamiyat hayotida keskin igtisodiy va
jjtimoily o‘zgarishlarga olib keldi. Dastlab
mis va bronza, keyinchalik qattiq metall
temirning kashf etilishi o‘sha davr xo‘jaligi
rivojlanishida muhim rol o‘ynadi. Negaki,
metallning kashf etilishi natijasida mehnat
va ov qurollarining odamlar xo‘jalik
hayotiga kirib kelishi bilan mehnat unum-
dorligi keskin oshdi, yangi hunarmandchilik
turlarining vujudga kelishiga zamin yaratdi.
Metall yengil va mustahkam g‘ildiraklarning
tayyorlanishiga asos bo‘ldi. Bu esa o‘z
navbatida, transport va kulolchilikda, jun

to‘qish va to‘qimachilik, baland yerlarga suv
chigarish va konlardan ma’danlarni qazib
olishda yuqoriga ko‘taruvchi asbob-usku-
nalarning yaratilishiga olib keldi.

Arxeolog olimlarning ma’lumotlariga
ko‘ra, O‘zbekiston hududida yirik konlar va
rangli metallarni gazib olish hamda gayta
ishlash, jumladan, bronzadan turli buyumlar
tayyorlash Zarafshon vohasi - qadimgi
Sug‘d hududida bo‘lgan. Ma’lumki, dunyo
ilmiy jamoatchiligi tomonidan IX-XII va
XIV-XV asrlar Markaziy Osiyo mintagasida
ilmiy-madaniy yuksalish davri - Sharq
Renessansi sifatida hagli ravishda tan olin-
gan. Mazkur davrning o‘ziga xos xususiyati
shundaki, matematika, astronomiya, fizika,
kimyo, farmakologiya, tibbiyot kabi fanlar
bilan bir gatorda, mineralogiya, geologiya,
geodeziya ham ravnag topgan.

Bu davrning eng mashhur gomusiy
allomasi Abu Rayhon Beruniydir. Ulug*
alloma minerallar tasnifi va ularning paydo
bo‘lish nazariyasini ishlab chiqdi, geodeziya
faniga asos soldi. Beruniyning bizgacha
yetib kelgan “Mineralogiya” asarida 30 dan
ortig gimmatbaho tosh va minerallarning
nomlari, ularning kimyoviy va fizikaviy
xossalarini aniglash, eritib sinash, kon-
lardagi mavjud deyarli hamma gimmatbaho
toshlar va turli ma’danlar, ularning qotish-
malari haqida ilmiy ma’lumotlar berilgan.
Asarning asosiy gimmati shundan iboratki,
unda minerallar solishtirma og‘irligi aniq
bayon etilgan. Beruniygacha bunday ish
antik davrda va keyinchalik ham amalga
oshirilmagan edi. Alloma Arximed qgonu-
niga asoslangan holda, bir gancha minerallar
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og‘irligini nihoyatda aniq o‘lchagan. Hozirgi
zamondagi eng zamonaviy sezgir uskunalar
yordamida aniqlangan o‘lchov bilan alloma
o‘Ichovi ko‘rsatkichlaridagi farq yuzdan bir
bo‘lagidan ham oshmasligi Beruniy dahosi
zakovatining dalolatidir.

Beruniyning ushbu bebaho asari yerosti
boyliklarimizni tadgiq qilishda muhim
ahamiyatga ega. Shu boisdan, 2017 yilda
Navoiy kon-metallurgiya kombinati tashab-
busi va homiyligida Navoiy davlat konchilik
instituti hamda Toshkent davlat sharg-
shunoslik instituti olimlari hamkorligida
ming yildan so‘ng o‘zbek tiliga tarjima
qgilinib, nashr etilishi ilmiy jamoatchilik
uchun katta vogea bo‘ldi.

Adabiyotlar tahlili va metodlar.
Magolaning tadgigot gismida O‘zbekistonda
kon-metallurgiya sanoatining shakllanish va
rivojlanish tarixiga oid quyidagi bosgichlar
o‘rganilgan.

— Qadimgi va antik davrda kon-
metallurgiya sohasining vujudga kelishi;

— O‘rta asrlarda kon-metallurgiya
ishlarining shakllanishi va rivojlanishi;

— Turkiston kon-metallurgiya so-
hasining o‘ziga xos xususiyatlari;

— O‘zbekistonda  kon-metallur-
giya sanoatining shakllanishi;
— Mustaqillik yillarida

O‘zbekistonda kon-metallurgiya sanoatining
yangi bosqichlari.

Qadimgi va antik davrda kon-
metallurgiya sohasining vujudga kelishi.
Tarixda jahon sivilizatsiyasi, ilm-fani va
madaniyati taraqqiyotiga ulkan hissa qo‘sh-
gan mamlakatlar va xalglar haqida so‘z
borganda,  Xitoy, Hindiston, Eron,
Vizantiya, Misr, Gretsiya, Italiya, Fransiya,
Angliya, Germaniya, Rossiya kabi davlatlar
qatorida O‘zbekiston va o‘zbek xalqining

ham muborak nomi tilga olinadi.

O‘zbekiston diyorida odamzod bundan
1,5 million vyillar ilgari yashab kelganligi
aniglanib, bu holat mamlakatimiz odam-
zodning ilk vatani, antropogenez jarayoni
sodir bo‘lgan hududlar gatoriga kirishidan
guvohlik beradi. Insoniyat ibtidoiy jamo-
adan to sivilizatsiya davriga gadar bosib
o‘tgan ming vyilliklar bir necha yirik
davrlarga bo‘linadi. Bu boradagi birinchi
gadam sifatida tarixchi olimlar paleolit
davrida olovning kashf etilishi va tosh
qurollarining ishlatila boshlanishi hamda
mezolit davrida insonlar hayotida juda
muhim bo‘lgan buyuk kashfiyot o°‘q-
yoyning kashf etilishi juda katta o‘zga-
rishlarni boshlab berganligini ta’kidlaydilar.
Bu esa, o‘z navbatida ibtidoiy davrning
oxirgi bosgichlaridan boshlab, gadimgi
odamlarda mehnat qurollarini yasash uchun
xomashyoga bo‘lgan ehtiyojni tug‘dirdi va
uni izlab topishga olib keldi. Natijada
odamzod ajdodlari tomonidan dastlabki
texnikaviy kashfiyotlar gilindi.

Ana shunday kashfiyotlardan biri
sifatida Navoiy viloyatining Navbahor tu-
mani Qoratov tog® tizmasining Voush tog‘i
janubiy yonbag‘irlarida topilgan ustaxonani
keltirish mumkin. Mazkur joyda gayta ish-
lashning ibtidoiy ishlab chigarish bilan
bog‘liq dastlabki obyektlar majmuasi 1958
yilda arxeolog M.R. Qosimov tomonidan
o‘rganilgan. O‘rganishlar jarayonida M.R.
Qosimov ljand va Uchtut gishloglari yaqi-
nida chagmoqtosh ustaxonasi va chag-
moqtosh xomashyosi “konlari’ga duch
keldi. Uchtut gishlog*‘i yaqinidan topilgan bu
ustaxona maydonidan paleolitning muste va
so‘nggi bosqichiga doir chagmoqtosh
paragalari va uchirindilari topilgan. Demak,
Uchtut ustaxonasi uzoq davrlar davomida
qurolsoz ustalarning birlamchi qurol yasash
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makoni bo‘lgan. Bu joydan neolit shaxtalari
ham topilgan hamda arxeologlar tomonidan
1958-1966 yillarda 13 ta shaxta o‘rganilgan.

= :—,, i :"(‘:"2 _,4‘ =
1-rasm. Uchtut shaxtasidan chagmoqtosh
qazib olish jarayoni. “Navoiy: o ‘tmishi
qadim, kelajagi nurli diyor” kitobidan
olingan sur’at.

Olimlar tomonidan olib borilgan
tadgiqotlar natijasida Uchtut tosh ustaxonasi
maydonida 3 mingdan ortig chagmoqgtosh
parchalari ichidan 79 ta mehnat qurollari
topilgan. Mazkur hududning ikkinchi ob-
yektidan 5400 dan ortiq tosh predmetlari
topilib, ular orasida 403 ta mehnat qurollari
va 17 ta o‘roqlar borligi aniglangan. Uchin-
chi obyektda esa 38 ta neolit shaxtalari
o‘rganilib, ularni qazish vaqtida 103400 ga
yagin chagmoqgtosh predmetlari orasida
2279 ta tosh qurollari va 240 ta hayvon
shoxlaridan yasalgan qurollar topilgan. Bu
uch xil obyektlardan topilgan mehnat qurol-
larining shakli va xarakteri, ishlanish texni-
kasiga ko‘ra, ular tosh davrining to‘rt xrono-
logik bosgichlariga-muste, yuqori paleolit,
mezolit va neolit davrlariga tegishli ekanligi
arxeolog olimlar tomonidan aniglangan.

Qadimgi davr konchiligiga mansub
manzilgohlardan yana biri-bu Selung‘ur
gori bo‘lib, u Farg‘ona shahridan taxminan
100 km janubi-g‘arbda, Haydarkonning

g‘arbiy chekkasida joylashgan. Olimlarning
tadqiqotlariga ko‘ra, bu ulkan g‘orning
chuqurligi 120 metr, kengligi 34 metr va
balandligi 25 metr bo‘lgan. Arxeologik
gazish ishlari XX asrning 80-yillaridan
boshlab olib borilgan. G‘orda 20-40 sm
galinlikdagi beshta madaniy gatlam anig-
langan. Bu shundan dalolat beradiki, ibtidoiy
odamlar mazkur g‘orda 5 ta tarixiy bosqich-
da yashagan va vaqgt-vaqti bilan oz
maskanlarini uzoq mudatgq;a tark etishgan.
N TN

\
%

2-rasm. Selung ‘ur g‘ori.

O‘rta  asrlarda  kon-metallurgiya
ishlarining shakllanishi va rivojlanishi.
Manbashunos olimlarning tadgiqotlariga
ko‘ra, ilk o‘rta asrlarda Movarounnahr
hududidagi foydali gazilmalar hagida Xitoy
manbalarida ko‘plab ma’lumotlar uchraydi.
Syuzan-Szyanning 645 yilda yozgan “O‘rta
Osiyo  sayohatlari”  kundaligida  va
“Shimoliy xonadon tarixi”’da Badaxshon-
ning oltin, la’l va lojuvardlari, Xorazmning
qora tuzi, Zarafshonning quyi ogimidan
olinadigan besh xil rangdagi tuzlar hagida
ma’lumotlar keltiriladi. Bu davrda Chotgol-

Qurama tog‘laridagi Ko‘chbuloq,
Qizilolma, Oqtuprog va  Shimoliy
Nurotadagi  konlardan  oltin,  Hisor
tog‘larining  janubi-g‘arbiy tizmalaridan

konlardan temir, Lashkarakdan kumush,
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Zirabulog-Ziyovuddin tog‘larida esa simob,
Qizilgum (Tomdi) va Nurotadan feruza
gazib olingan.

Ik o‘rta asrlarda Zarafshon vodiysida
Samargand va Buxorodan tashqari, Rivdad,
Kushoniya, Dabusiya, Xariman, Arqud,
Romitan, Varaxsha va Poykand kabi hunar-
mandchilik va savdo shaharlari mavjud edi.
Mazkur shaharlarning Buyuk ipak yo‘lida
joylashgani savdo-sotigning o°sishi, 0z
navbatida, kon-metallurgiya sohasining ri-
vojiga ham yo‘l ochadi. Binobarin kumush
tangalarga bo‘lgan ehtiyoj oshadi. Tarixiy
ashyoviy dalillarning guvohlik berishicha,
eftaliylar shohi Varaxron V tangalariga
Sosoniylarga taglid gilgan holda, old tomo-
nida qulog‘iga halqga tagqan tojdor podshoh,
orga tomonida esa markazdan otashkada va
ikki atrabon tasvirlari bo‘lgan kumush
tangalar zarb gilganlar.

Konchilik, aynigsa, ulkan hududni
egallagan Turk hogonligi davrida rivoj
topgan. Turklar sarrojlik, metall gazib olish,
undan qurol-yarog® yasashda juda mohir
edilar. Qo‘shin uchun qurol-yarog‘lar:
shamshir, xanjar, tabar, gurzi, sovut, galgon
va dubulg‘alar tayyorlangan.

O.LIslomovning ma’lumotiga ko‘ra,
O‘rta Osiyo VIII asrga gadar temir konlari
va temir ma’danlarini pechlarda eritib olish
bilan o‘z iste’moli uchun zarur bo‘lgan
miqdorni goplab kelgan. Mehnat qurollari,
aslaha va xo‘jalik buyumlari, katta shahar
darvozalari temirdan yasaladigan bo‘lgan.
M.E.Massonning yozishicha, vizantiyalik
Menandrning vatandoshi Zemarx 586 yilda
turk hoqonligida bo‘lganida, o‘rta osiyo-
liklar unga temir sotib olishni taklif etadi.
Asosiy temir konlari Amudaryo va Sirdaryo
oralig‘ida, Farg‘ona va Turkiston atrofidagi
hududlarda bo‘lgan, degan taxminlar bor.
Temirning ko‘pligi uni kundalik turmush va

xo‘jalik 1ishlaridan tashqari, qurilish va
me’morchilikda ham qo‘llashga imkon
bergan.

Arxeolog olim M.Massonning fikricha,
Markaziy Osiyoda temirni o‘zlashtirish ikki
yo‘l bilan, ya’ni tabiiy sof metallni ishlatish
va temirli tog* jinslariga ishlov berish orqali
amalga oshirilgan. Sof temir yer yuzida
erkin metall va meteorit holida uchraydi. Sof
temir juda kam miqdorda bo‘lganligi
sababli, odamlar asosan samoviy temir-
meteoritdan foydalanganlar, ammo uning
ham qo‘llanish sohasi chegaralangan bo‘lib,
tabobatda (u solib qo‘yilgan suv bilan turli
kasalliklarga qarshi foydalanilgan) va
tumorlar yasash uchun ishlatilgan.

Turkiston kon-metallurgiya sohasining
o‘ziga xos Xususiyatlari. XIX asrning
birinchi yarmiga kelib, O‘rta Osiyodagi uch
xonliklar o‘rtasidagi to‘xtovsiz urushlar,
kelishmovchiliklar ~ ulardagi igtisodiy,
Ijtimoiy-siyosiy vaziyatni tang ahvolga olib
keldi. XIX asr o‘rtalarida jahonning yirik
davlatlari o‘rtasidagi yangi mustamlakalar
uchun kurashda Rossiya hukumati ham
chetda turmadi. Ma’lumki, XIX asr o‘rta-
larida Angliya va Rossiyaning manfaatlari
Turkistonda to‘qnashdi. Rossiya imperi-
yasining O‘rta Osiyoni bosib olishini
tezlashtirishiga quyidagi omillar sabab
bo‘lganligini  ko‘rsatib  o‘tish  joizdir:
birinchidan, Rossiya yengil sanoatini
ta’minlab  beruvchi arzon xomashyo
bazasining O‘rta Osiyoda mavjudligi,
ikkinchidan, Qrim urushi (1853-1856 )
tufayli Qora dengiz bandargohlarining
qo‘ldan ketishi va uning o‘rnini O°‘rta
Osiyoni egallash orqali to‘ldirish; uchin-
chidan, O°‘rta Osiyo orqali  Eron,
Afgoniston, Xitoy, Hindiston kabi
davlatlarda Angliyaning ta’sirini yo‘qotib,
bu davlatlar bilan savdo va diplomatik
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aloqalar o‘rnatish, to‘rtinchidan,
Rossiyaning  Yevropa bozorlari  bilan
ragobat qgila olmasligi sababli ishlab

chigarilgan mahsulotlarni sotish uchun O‘rta
Osiyo bozorlarini egallashi kabilar edi.
Natijada Rossiya imperiyasi O‘rta Osiyo
hududidagi Qo‘qon va Xiva xonligi, Buxoro
amirligiga harbiy yurish qilib, ularni birin-
ketin zabt etib, bu yerda o‘zining mustam-
lakachilik siyosatini yurgizdi. Rossiya impe-
riyasi tomonidan Turkiston istilo gilingan
dastlabki vaqtdan boshlab o‘lkani boylik
orttirish manbai, deb bildi. O‘lka boylik-
larini talash, imperiya bosginchilarining
mustamlakachilik manfaatlariga  xizmat
qiladigan ko‘plab tadbirlarni amalga oshi-
rishga kirishdilar. Boshqa sohalarda bo‘l-
gani kabi o‘lkadagi yerosti boyliklarini
talash siyosati ham avj oldirildi. Shu maqg-
sadda, XIX asrning 60-70-yillarida Toshkent
shahrida O‘rta Osiyoning geologik tuzili-
shini o‘rganish uchun O‘rta Osiyo tog‘-kon
uyushmasi, Rus geografiya uyushmasining
Turkiston bo‘limi va Toshkent kimyo
laboratoriyasi ochildi. Qoramozor konlari
to‘g‘risidagi dastlabki ilmiy ma’lumotlar
1875 yil G.D.Romanovskiy va 1875-1878
yillarda 1.V.Mushketovlar tomonidan to‘p-
lanib, ular Qoramozor konlarining geologik
tuzilishi va ma’danlar to‘g‘risida o‘z
xulosalarini berdilar.

Jumladan, 1893-1904 yillar davomida
Turkiston o‘lkasidagi qazilma boyliklar
konlarini tadqiq qilish va o‘zlashtirish
magsadida, imperiya fugarolaridan 931 kishi
ariza bilan murojaat qilib, kon injeneridan
ushbu faoliyat turi bilan shug‘ullanishga
ruxsat guvohnomalari berishni so‘raganlar.
Kon injeneri tomonidan iltimos giluvchining
arizasi, uning ahvolini har tomonlama, kasb-
korini o‘rganib, keyin aniq manzilda kon
ishlarini yuritishga ma’lum bir muddatga

ijozat etuvchi ruxsat-guvohnomalar 428
nafar kishiga berilgan, agar u guvohnomada
belgilangan muddatda kon boyliklarini
o‘zlashtira olmasa yoki ish olib bormasa,
unga tegishli bo‘lgan hududlar olib
qo‘yilishi, boshqa shaxslarga berilishi
mumkin bo‘lgan. O‘lkada qazilma kon
boyliklarining o‘zlashtirishga qiziqish 1899
yildan keyin kuchayganligini kon injeneri
nomiga ariza bilan murojaat giluvchilar soni

ko‘payganligini aks ettiruvchi quyidagi
raqamlarda ko‘rish mumkin:
- 1899 vyilda 112 kishi murojaat

gilgan, ulardan 40 Kkishiga ruxsat
guvohnomalari berilgan;

- 1900 vyilda 160 kishi murojaat
gilgan, 97 kishiga ruxsat guvoh-
nomalari berilgan;

- 1901 vyilda 192 kishi murojaat
gilgan, 88 kishiga ruxsat guvoh-
nomalari berilgan.

Ma’lumotlarga ko‘ra, Farg‘ona viloya-
tida 1880 yilda 3 ta sanoat korxonasi bo‘lgan
bo‘lsa, 1890 yilga kelib ularning soni 145
taga, 1900 yilda esa 250 taga yetgan. XX
asrning boshlarida Toshkentda 9 ta yirik
cho‘yan quyish korxonasi bo‘lgan. 1917
yilda Turkistonda 1428 ta sanoat korxonasi
bo‘lib, ulardan 483 tasi Farg‘onada, 323 tasi
Sirdaryoda, 253 tasi Kaspiyortida, 175 tasi
Samargandda, 92 tasi Buxoro amirligida, 89
tasi Yettisuv viloyatida, 13 tasi Xiva xon-
ligiga garashli edi. Mavjud sanoat korxo-
nalaridan 25 tasi neft va ko‘mir konlari, 15
tasi metall quyish ustaxonalari bo‘lgan.
Turkistonda 1917 yilda 20 ta neft, 3 ta mis
korxonasi, shuningdek, oltingugurt, oltin va
temir korxonalari bo‘lgan.

Natijalar. O‘zbekistonda kon-
metallurgiya sohasining rivojlanishi. Jahon
sivilizatsiyasining qadimgi o‘choqlaridan
biri bo‘lgan Turkiston XX asrning bosh-
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larida Rossiya imperiyasining chekka va
qoloq o‘lkalaridan biri edi. Tarixdan
ma’lumki, 1917 yilda Turkistonda sovet
hokimiyatining o‘rnatilishi hududda katta
geosiyosiy o‘zgarishlarga sabab bo‘ldi. 1920
yilda bolsheviklarning bosqini natijasida
Buxoro amirligi va Xiva xonligi tugatildi va
sovet xalq respublikalari tashkil qilindi.
1924 vyilda esa bolsheviklar tomonidan
o‘tkazilgan milliy-hududiy chegaralanish
natijasida O°‘zbekiston Sovet Sotsialistik
Respublikasi tashkil etildi. XX asrning 20-
30 yillarida Ofzbekiston iqtisodiyotida
muhim o‘zgarishlar ro‘y berdi. Sovet huku-
mati tomonidan mamlakat miqgyosida yalpi
safarbarlik tarzida o‘tkazilgan industry-
lashtirish natijasida respublikada zamonaviy
sanoat tarmoglari gatorida kon-metallurgiya
sanoati tashkil etildi, vyirik zavod va
fabrikalar ishga tushirildi. Ammo markaz-
lashgan sovet igtisodiyoti sharoitida respub-
likaning boy xomashyo bazasi va mehnat
resurslaridan olinadigan foyda birinchi
navbatda sovet tuzumining iqgtisodiy asos-
larini mustahkamlash uchun sarflandi,
respublika igtisodiyoti shu tuzum manfaat-
lariga to‘liq bo‘ysundirildi.

Mamlakat taragqgiyotida boshqga sohalar
kabi kon-metallurgiya sanoati rivojida ham
albatta olim va muhandislarning o‘rni katta
edi. Sohani oliy ma’lumotli kadrlar bilan
ta’minlash magsadida, 1918 yil 21-aprelda
Toshkentning  yangi  shahar  gismida
Turkiston xalq universitetining (hozirgi
Mirzo Ulug‘bek nomidagi O‘zbekiston
Milliy  universiteti) tantanali ochilishi
muhim voqea bo‘ldi. 1920 yilning
sentyabrida bolsheviklar rejimi Turkiston
xalg universitetiga  mugobil  sifatida
Turkiston Davlat universiteti (keyinchalik
O‘rta Osiyo Davlat universiteti va Toshkent
davlat  universiteti)ni  tashkil etdilar.

Universitetga Moskva va Petrograd shahri-
dagi oliy o‘quv yurtlarining olim va peda-
goglari (43 nafar professor va 43 nafar

o‘gituvchi) taklif etildi. Ular orasida
A.B.Blagoveshchenskiy, A.L.Brodskiy,
A.M.Vvedenskiy, A.S.UKlonskiy,

A.E.Shmidt kabi tanigli olimlar ham bor edi.
1924 yildan boshlab O‘zbekistonda
gazilma boyliklarining qidiruvlari bosh-
lanadi. Birinchi navbatdagi tadgiqgotlar
uchun obyekti sifatida Qoramozor va uning
shimoliy qismi - Olmalig-Angren kon-
ma’dan hududi olingan. 1931 yilda
Qalmoqgqir mis va boshga metallar zaxiralari
bo‘yicha noyob ekanligi qayd etildi.

Birinchi besh yillik (1928-1932 vyillar)
davrida O°‘zbekistonda 289 ta sanoat
korxonasi qurildi va ishga tushirildi, 79 ta
korxona qayta tashkil etildi, sanoatning
asosiy ishlab chigarish fondlari 3 baravar,
neft qazib chigarish 2,5 baravar, metall
ishlash sanoati mahsulotlari 6 baravar,
sement ishlab chigarish 3,5 baravar ortdi.
1941 yilga gadar O‘zbekistonda 1445 ta
yirik va o‘rtacha sanoat korxonalari va 19
mingga yagin mayda korxonalar mavjud
bo‘lgan. 1941-1942 vyillarda Respublikaga
evakuatsiya gilingan korxonalar bazasida 16
ta yirik mashinasozlik zavodlari tashkil
etildi.

XX asrning 40-50  vyillarida
O‘zbekistonda geologlar tomonidan olib
borilgan qidiruvlar natijasida yirik uran,
oltin va mis konlari aniglandi. Bu esa o‘z
navbatida respublikada uran, oltin va misni
gayta ishlaydigan ishlab chigarish korxo-
nalari qurilishiga sabab bo‘ldi. Natijada
O‘zbekistonda kon-metallurgiya sanoati
vujudga keldi. Bugungi kunda dunyoga
mashhur Navoiy kon-metallurgiya kom-
binati va Olmaliq kon-metallurgiya kom-
binati tashkil etildi. 70-80 yillarda mam-

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

www.srt-journal.uz

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD

MINING METALLURGY AND MANUFACTURING INDUSTRY

17


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MH B ITPOMBIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

lakatda Chodak, Angren, Marjonbulog oltin
saralash  fabrikalari va Namanganda
“Guzaksoy”, “Pirmirob”, Toshkent viloya-
tida “Qizil olma”, “Semg‘uron”,
“Ko‘chbuloq”, “Qouldi”, Jizzaxda
“Marjonbuloq” va Samarqandda
“Chormitan” oltin konlari ishlay boshladi.
1952 yilda geologlar Markaziy
Qizilgumda Uchqudug uran konini anig-
ladilar va uni o‘zlashtirish ishlari boshlab
yuborildi. Buning uchun 1956 yilda
Uchqudugda 27-sonli maxsus korxona ish
boshladi. Shu yilning o‘rtalarida birinchi
quruvchi va konchilar jamoasi Karmana
temiryo‘l stansiyasiga kelib, Uchqudugga
yo‘l olishgan. Navoiy kon-metallurgiya
kombinatining tarixi sobiq Ittifoq O°‘rta
mashinasozlik vazirligining 1958 yil 11-
martdagi kon-kimyo kombinatini qurish
to‘g‘risidagi buyrug‘idan boshlanadi.
Qizilgumda 1958 vyilda jahon
ahamiyatiga molik vogea “Muruntov” oltin
koni topildi. Oltin zaxiralarining ko‘pligi
jihatdan bu konga “Asr mo‘jizasi”, deb nom
berildi. Geologlarning O‘zbekiston hudu-
dida istigbolli oltin konlari mavjudligi
haqidagi taxminlari to‘laqonli tasdig‘ini

topdi.  Geologlardan  I.H.Hamroboyeyv,
H.T.To‘laganov, S.T.Badalov,
V.G.Garkoves, 1.S.Sokol, Z.L.Paley va

boshqalar “Muruntov” oltin konini ochishda
katta xizmat ko‘rsatdilar. Samarqand
geologiya-gidiruv ekspeditsiyasi va respub-
likamizning boshqa tashkilotlarining sa’y-
harakatlari, mashaqqatli mehnati oz meva-
sini berdi. Qizilqum sahrosi yirik oltin
konlari joylashgan hududga aylandi.

XX asrning 50-yillarida Olmalig-
Angren kon sanoati hududida mis, qo‘r-
g‘oshin, rux, volfram, molibden va boshga
nodir metallar koni topildi, ularni o‘zlash-
tirish jarayonida mintagada yirik Olmalig

kon-metallurgiya kombinati bunyod etildi.
1949 vyildan kombinatning barpo etila
boshlanishi natijasida bu yerda katta qurilish
ishlari boshlab yuborildi va mazkur vyil
Olmaliq kon-metallurgiya kombinatining
tashkil etilganligi bilan tarix solnomasiga
kirdi. Yildan-yilga shaharda aholi ko‘payib
bordi. O°‘zbekiston SSR Oliy Soveti
Prezidiumining 1951 vyil 10-iyuldagi
farmoniga ko‘ra Olmaligqa shahar maqomi
berildi. Olmaliqgda to‘rtta sanoat korxonasi:
Oltin topgan, Olmaliq koni, Qo‘rg‘oshinkon
va g‘isht pishirish zavodi faoliyat olib
borardi. Shuningdek, qo‘rg‘oshin konida
geologlar tomonidan ishlar boshlanib, 1951
yilning oxiriga kelib qo‘rg‘oshin-rux rudala-
rining dastlabki tonnalari qgazib olindi.
Qo‘rg‘oshin-rux  boyitish  fabrikasidan
Terakli qo‘rg‘onchasi, rudani qayta yuklash
tugunigacha bo‘lgan temiryo‘l ko‘tarmasi
qurila  boshlandi.Olmaligda 1953-1954
yillarda qo‘rg‘oshin-rux boyitish fabrikasi
yaqinidagi maydonchada o‘rnatilgan 5000
Kvt quvvatli to‘rtinchi energiya va
qo‘rg‘oshin-rux  boyitish  fabrikasining
(QBF) 1-sonli seksiyasi ishga tushirildi.
Qalmogir koni bazasida kon gazish
korxonasi qurilishi boshlandi. 1955 il
Markaziy ta’mirlash-mexanika zavodining
temirchilik va payvandlash sexining qurilish
ishlari boshlab yuborildi va qo‘rg‘oshin-rux

boyitish fabrikasining 4-sonli seksiyasi
ishga tushirildi.
O‘zbekiston qora metallurgiya

sanoatida mahsulot ishlab chigarish hajmi
yildan-yilga ko‘payib bordi. Bekobod,
Chirchig, Toshkent shaharlari qora metal-
lurgiya  markazlari  sifatida  tanildi.
O‘zbekiston metallurgiya kombinati eng
yirik korxonalardan biri edi. O‘tgan asrning
70-yillarida zavodni kengaytirish va rekons-
truksiya qilish bo‘yicha dasturning qgabul
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qilinishi bilan O‘zbekiston qora metal-
lurgiya sanoati tarixida yangi bosqgich
boshlandi. Dastur gabul qgilinishida Sharof
Rashidovning xizmatlari katta bo‘ldi.
Natijada kombinatning ishlab chigarish
quvvatlari oshib, yangi marralarni egallash
sari qadam qo‘yildi. 1972 yilda kombinatda
uy-ro‘zg‘or uchun iste’'mol mollari sexi
poydevori qo‘yilib, 1974 yilda sexning
yiliga yigirma ming tonna mahsulot ishlab
chiqarish quvvatiga ega bo‘lgan birinchi
navbati ishga tushirildi. 1980 yilga kelib
yillik ishlab chigarish hajmi besh ming tonna
bo‘lgan ikkinchi navbati qurilishi ham
nihoyasiga yetkazildi.

Xulosa qilib aytganda, o‘tgan asrning
40-80 yillarida O‘zbekistonda “Muruntov”,
“Chormitan”, “Qalmoqqir”’, “Davgiztov”,
“Marjonbuloq” kabi o‘nlab konlar ochildi.
Yerosti boyliklarini gazib olish magsadida
gimmatbaho rangli metallurgiya sanoatining
yirik korxonalari - Navoiy va Olmaliq kon-

metallurgiya kombinati hamda qora
metallurgiya sanoatida - O‘zbekiston
metallurgiya kombinati  tashkil etildi.

Respublikada yirik sanoat korxonalarining
vujudga kelishi o‘z navbatida joylarda
Navoiy, Zarafshon, Uchqudug, Olmaliq,
Bekobod, Nurobod, Zafarobod kabi yangi
shahar va posyolkalarning barpo etilishiga
sabab bo‘ldi. Bepoyon sahro bag‘ri va
tog‘oldi hududlarda insonlarning mashagq-
gatli mehnatlari evaziga zamonaviy va
go‘zal kentlar gad ko‘tardi. Ammo bu yillar
O‘zbekiston tarixida sezilarli darajada
murakkab iz qoldirdi. Boshga sohalarda
bo‘lgani kabi kon-metallurgiya sanoati
rivojida ham bevosita xalgimizning kuch-
gfayrati va ilmiy salohiyati muhim rol
o‘ynadi. Markaz respublika sanoatining
yetakchi tarmog‘i bo‘lgan kon-metallurgiya
korxonalarini  jadal  sur’atlar  bilan

rivojlantirar ekan, ayni vaqtda unga bir
tomonlama, ya’ni mustamlakachilik siyosati
bilan yondashuvda bo‘ldi. Xalq o‘z mehnati
va agl-zakovati bilan yaratgan ne’matlardan
to‘lig o‘zi bahramand bo‘lishi uchun doim
kurashib keldi va bunga ishonib yashadi. 90
yillar boshiga kelib mamlakatimiz Kkatta
yaratuvchanlik  va chinakam tarixiy
o‘zgarishlar, ya’ni mustaqillikka erishish
ostonasida turardi.

Mustaqillik yillarida O‘zbekistonda
kon-metallurgiya sanoatining yangi bos-
qichlari. Tarixdan ma’lumki, hech bir xalq
yoki millat o‘z ozodligi va mustaqilligini
osonlik bilan qo‘lga kiritmagan. Buni
yurtimiz tarixi ham isbotlaydi. Ajdod-
larimizning so‘nggi 130 yildan ko‘proq
davom etgan istibdod davridagi ozodlik
kurashlari buning isbotidir. O‘zbekiston
1991 vyilning 31 avgustida ozod va obod
hayot barpo etishga, rivojlangan davlatlar
qatoridan munosib o‘rin egallash sari dadil
gadamini boshladi. Davlatimizning musta-
qgilligi xalgimiz kelajagi uchun katta imkoni-
yatlarni ochdi. Mustaqil O‘zbekistonning
Birinchi Prezidenti Islom Karimov bosh-
chiligida olib borilgan mardonavor kurashlar
natijasida xalgimiz va yosh davlatimiz
tarixan qisqa davrda o‘zining milliy taraq-
qiyot yo‘lidan qat’iyat bilan borib, barcha
sinov va mashaqqatlarni yengib o‘tib, yuk-
sak marralarni zabt etdi. Hayotning o‘zi
mustagqillik yo‘li har tomonlama to‘g‘ri
ekanligini ko‘rsatdi.

Mustaqillikning  dastlabki yillarida
mamlakatda og‘ir iqtisodiy vaziyat vujudga
kelgan va bu vaziyatni fagat yangi iqgtisodiy
islohotlar orqali o‘nglash mumkin edi.
O‘zbekiston rahbariyati tomonidan ijtimoiy-
iqtisodiy taraqqiyotning o‘ziga xos modeli
ishlab chiqildi. Unda milliy davlatchilik
asoslarini  va bozor  munosabatlarini
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shaklantirish, milliy qadriyatlar va g‘ururni
tiklash, jamiyatni tubdan yangilash, yan-
gicha dunyogarashga ega bo‘lgan yoshlarni
tarbiyalash kabi muhim masalalarga katta
e’tibor garatildi. Boshqa sohalarda bo‘lgani
kabi mamlakatimizda yangi ijtimoiy-siyosiy
munosabatlar va igtisodiy islohotlarga o tish
bosqgichi kon-metallurgiya sanoati korxo-
nalari uchun ham juda murakkab va og‘ir
kechdi. 90 yillarning boshlarida Navoiy va
Olmaliq kon-metallurgiya kombinatlari va
O‘zbekiston metallurgiya kombinati singari
yirik korxonalarning iqgtisodiy ahvoli juda
og‘irlashdi. Negaki, mazkur soha korxo-
nalari Ittifoq davrida o‘n yillar mobaynida
markazlashtirilgan tizim orgali boshgarishni
tashkil etuvchi elementlar sifatida barpo
etilgan va taraqqiy topgan edi. O‘z davrida
bu markazlashtirish orqali ular ma’lum
natijalarni qo‘lga kiritishgan bo‘lsa-da,
ammo Ittifoq parchalanib ketishi va xo‘jalik
alogalarining uzilishi oqibatida korxo-
nalarning mahsulot ishlab chigarish hajmi
kamayib ketdi. Kon-metallurgiya sanoati
korxonalarining rivoji  o‘sha  vaqtda
Ittifogning ko‘plab mintaqgalaridan xomash-
yo, materiallar va asbob-uskunalarning oz
vaqtida yetkazib berilishiga bog‘liq edi.

Yangi paydo bo‘lgan mustaqil davlatlar
bilan xo‘jalik aloqalarining izdan chiqib
ketishi, bojxona to‘siglari va valyuta bilan
bog‘liq qiyinchiliklar vujudga keldi. Korxo-
nalarda xomashyo, materiallar va asbob-
uskunalar tangisligi kundan-kun kuchayib
borishi bilan birga moliyaviy mablag‘lari,
aynigsa valyuta masalasida yuzaga kelgan
muammolarni hal etishda ko‘plab qiyin-
chiliklarga duch keldi. Korxonalar respub-
lika bilan birgalikda tobora o‘zgarib bora-
yotgan ijtimoiy-siyosiy va iqtisodiy
sharoitda oldinga garab mashaqqatli yo‘lga
gadam qo‘ydi.

Navoiy kon-metallurgiya kombinati.
Mustaqillikning dastlabki yillarida respub-
likada oltin va uran qazib olish bo‘yicha
yirik ~ sanoat  korxonasi  Sanaqulov
Q.Ulug‘vor rejalar, hayotbaxsh sa'y-hara-
katlar bo‘lgan Navoiy kon-metallurgiya
kombinati ham juda og‘ir ahvolga tushib
golgan edi. Kombinatda bu vagtda vujudga
kelgan moliyaviy qiyinchiliklar, ishlab
chigarish hajmlarining kamayib ketganligi
kabi ko‘plab masalalar ishchi-xodimlarning
kayfiyatini tushirib yuborgan edi. Kom-
binatga 50-80-yillarda Ittifogning turli
respublikalaridan ishga kelgan ishchi va
muhandislarning aksariyati ko‘chib ketish
taraddudiga tushgan edi. Ana shu og‘ir
vaziyatda, ya’ni 1991 yilning oktyabr oyida
Birinchi  Prezidentimiz Islom Karimov
Zarafshon shahrida bo‘lib, konchilar bilan
ochig muloqot o‘tkazadi. Bu uchrashuv
natijasi o‘laroq konchilarning ijtimoiy himo-
yasiga jiddiy e'tibor berish bilan birga
Navoiy  kon-metallurgiya  kombinatini
zamonaviy uskunalar bilan jihozlash
to‘g‘risida o‘z fikr-mulohazalarini bildirdi.
Bu, mustagilligimizning dastlabki yilida
Navoiy kon-metallurgiya kombinatini rivoj-
lantirish uchun qo‘yilgan muhim gadam edi.
Ragamlar tilga kirganda: 1991 yil. 2-gidro-
metallurgiya zavodida 22-blok ishga
tushirildi, “Ko‘kpatas”, “Sharqiy” konlarida
kon ishlari boshlandi, Ta'mirlash-mexanika
zavodi - Navoiy mashinasozlik zavodi deb
gayta nomlandi. 1993 vyil. NKMKga
mahsulotining yuqori sifati uchun “Sifat
uchun brilliant yulduz” (Braziliya) sovrini
va “Sifat uchun sovrin” (Ispaniya) top-
shirildi, 5-kon boshgarmasi NKMK tar-
kibiga Kiritildi. 1994 yil. London gimmat-
baho metallar guymalari bozori assosiasiyasi
tomonidan NKMKga “Optimal yetkazish”
maqgomi berildi. 1995 vyil. 3-gidrometal-
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lurgiya zavodining birinchi navbati va
“Ko‘kpatas” konida kar'erlar foydalanishga
topshirildi, Oltinni uyumlarda tanlab erit-
maga o‘tkazish majmuasi foydalanishga
topshirildi. 1996 vyil. Jeroy - Sirdaryo
fosforitlar konining Tashqo‘ra uchastkasida
konchilik ishlari boshlandi. 1997 vil.
“Kindik-Tepa” konida uranni yerostida
tanlab eritmaga o‘tkazish koni foydala-
nishga topshirildi, 1-gidrometallurgiya za-
vodida suyuq shishani sanoat tarzida ishlab
chiqarish o‘zlashtirildi, “O‘zbekiston kon-
chilik xabarnomasi” ilmiy-texnik, ishlab
chigarish jurnali ta'sis etildi. 1998 vyil.
NKMK oltini Tokio sanoat tovarlari
birjasida sertifikatlashdan muvaffaqgiyatli
o‘tdi, Qizilqum fosforit majmuasi foyda-
lanishga topshirildi, “Loyliken” uran konida
gazib olish majmuasi foydalanishga top-
shirildi. 2000 yil. Navoiy kon-metallurgiya
kombinati “Do‘stlik” ordeni bilan tag-
dirlandi, Navoiy mashinasozlik zavodida
O‘zbekistonda yagona bo‘lgan gidropress
foydalanishga  topshirildi. 2001 il
“Muruntov” konidan milliard kubmetr kon
massasi gazib olindi. 2002 yil. Markaziy kon
boshgarmasida emulsion portlovchi modda-
lar ishlab chigarish zavodi foydalanishga
topshirildi, “Zarmitan”, “Marjonbuloq” oltin
konlari va Marjonbulog oltin ajratib olish
fabrikasi Janubiy kon boshgarmasi tarkibiga
kiritildi, 3-gidrometallurgiya zavodida ruda-
larni  rentgenoradiometrik  saralaydigan
tajriba-sanoat saralovchi majmua ishga
tushirildi. 2003 vyil. 5-kon boshgarmasida
“Toxumbet” uran konini o‘zlashtirish bosh-
landi, Navoiy mashinasozlik zavodida
“SAT-5230” rusumli ekskavator uchun
birinchi cho‘mich tayyorlandi, 5-kon
boshgarmasining 1,2,3-geotexnologik kon-
larida noradioaktiv chiqindilarni ko‘mish
punktlari qurildi. 2005 yil. Markaziy kon

boshgarmasida gimmatbaho metallar va
fosforitli mahsulot ishlab chigarishga menej-
mentning integrallangan tizimi joriy etildi,
3-gidrometallurgiya zavodi negizida biolo-
gik tanlab eritmaga o‘tkazish majmuasining
qurilishi boshlandi. 2006 yil. NKMKga
novatorligi va mahsulotining yuqori sifati
uchun “Savdo peshqadamlari klubi” tomo-
nidan ta'sis etilgan “Yangi ming yillik
sovrini” topshirildi, Janubiy kon bosh-
garmasida polivinilxlorid va polietilendan
quvurlar ishlab chigarishiga Sifat menej-
menti tizimining sertifikati olindi. 2007 yil.
Jenevada NKMKga “Texnologiya va sifat
uchun” yangi ming yillik sovrini berildi, 2-
gidrometallurgiya zavodida tutash texno-
logik qgismlarni kengaytirish va rekons-
truksiyalash bilan 28-blokning qurilishi
yakunlandi. 2008 vyil. 2-gidrometallurgiya
zavodi loyiha quvvati yiliga 32 million tonna
rudani qayta ishlashga chiqgdi, u tashkil
etilgan kundan buyon gayta ishlangan ruda
700 million tonnaga yetdi, Shimoliy kon
boshgarmasida bakterial tanlab eritmaga
o‘tkazish “BIOKS” texnologiyasi ishlab
chigarishga joriy etildi, 5-kon bosh-
qarmasida “Shimoliy Konimex™ koni ishga
tushirildi, “Zarmitan” konida kon qurilishi
yakunlandi. 2009 vyil. Zarafshon qurilish
boshqarmasi tarkibida “Navoiy” tresti
tashkil etildi, 5-kon boshgarmasida “Alendi”
koni foydalanishga topshirildi, 5-kon
boshqarmasida burg‘ilash qurilmalari va
uran  majmualari  asboblarini  kapital
ta'mirlash uchastkasi ochildi, Janubiy kon
boshgarmasida  “Yarquduq”  konining
uchastkasi ~ foydalanishga  topshirildi;
“Moylisoy” konini o‘zlashtirish boshlandi.
2010 yil. Navoiy shahrida Bolalar ijodiyot
markazi ochildi, Uchquduq shahri to‘liq
gazlashtirildi; Zarmitanda 4-
gidrometallurgiya zavodi qurilib, foyda-
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lanishga topshirildi, Janubiy kon bosh-
garmasida “Ketmonchi” konining “Gunjak”
uchastkasini o‘zlashtirish boshlandi. 2011
yil. “Muruntov” konida jahonda yagona
bo‘lgan Tik-giya konveyeri foydalanishga
topshirildi. 2012 vyil. Zarafshon shahrida
yangi sport majmusi foydalanishga top-
shirildi, 5-kon  boshgarmasida yangi
“Aulbek” koni ochildi. 2013 yil. “Farhod”
madaniyat saroyida “NKMK tarixi” muzeyi
ochildi, Uchquduq shahrida 50 xonadonli uy
foydalanishga topshirildi, Zarafshon shah-
rida 48 xonadonli uy foydalanishga
topshirildi, Uchquduq shahrida “Orzu” ma-
daniyat va istirohat bog‘i ochildi, Zarafshon
shahrida havo bilan to‘ldiriladigan sport zali
ochildi. 2014 vyil. Qizilgum fosforit maj-
muasining ikkinchi navbati ochildi, Uch-
qudug shahrida 40 va 48-xonadonli 2 ta uy
foydalanishga topshirildi, Uchquduq shah-
rida “Yoshlar markazi” foydalanishga top-
shirildi, Zarafshon shahrida 40 xonadonli uy
foydalanishga topshirildi. 2015 vyil. Zaraf-
shon shahrida akvapark foydalanishga top-
shirildi, Zarkent qo‘rg‘onida har biri 16
xonadonli 5 ta uy foydalanishga topshirildi,
5-kon boshgarmasiga qarashli “Sugrali” va
“Shimoliy Konimex” konlarida ishlab
chigarish va maishiy inshootlar foydala-
nishga topshirildi, “Do‘stlik” agrofirmasida
“Nur-diyor” shifobaxsh suvi ishlab chigarish
yo‘lga qo‘yildi. 2016 yil. “Muruntov”
konida minerallashtirilgan massasi Burma-
lanishlarini uyumlab eritmaga o‘tkazish usu-
lida gayta ishlash boshlandi, 3-gidrome-
tallurgiya zavodining alohida toifalangan
obyektlarini zaxira elektr energiya ta'minoti
rekonstruksiya qilindi, “Shimoliy Konimex”
konida 5-mabhalliy sorbsion uskunasi qurildi,
Samargand viloyati Qo‘shrabot tumani
Zarkent qo‘rg‘onida yosh oilalar uchun 4
gavatli 44 xonadonli turarjoy binosi barpo

etildi, Janubiy kon boshgarmasidagi pulmo-
nologiya dispanseri bazasida “Nurobod” suv
bilan davolash sanatoriy-profilaktoriysi foy-
dalanishga topshirildi, “Metallurg” profilak-
toriysi rekonstruksiya qgilinib, foydalanishga
topshirildi, Navoiy davlat konchilik
institutining yangi o‘quv binosi ishga
tushirildi, Samargand viloyati Qo‘shrabot
tumani Zarkent qo‘rg‘onida akvapark ishga
tushirildi. 2017 yil. “Auminzo-Amantoy”
oltin gazib olish koni foydalanishga top-
shirildi, Evropa Sifat tadgiqotlari jamiyati
tomonidan NKMKga xalgaro sifat talablari
darajasidagi  faoliyati uchun sertifikat
topshirildi, Birlashgan Millatlar Tashkilo-
tining Butunjahon intellektual — mulk
tashkiloti tomonidan kombinatning 12 nafar
olim va mutaxassislari murakkab tarkibli
oltin rudalaridan oltinni ajratib  olish
texnologiyasini yaratganliklari uchun “Eng
yaxshi ixtirochi” oltin medali bilan taq-
dirlandi, Uchqudug shahrida musiqali fav-
vora va “Kelajak” yoshlar markazi qurildi,
Navoiy shahridagi “Sug‘diyona” stadioni
rekonstruksiya qilinib foydalanishga top-
shirildi, Zafarobod qo‘rg‘onida “Yangi
hayot” sog‘lomlashtirish majmuasi qurildi,
Zarafshon shahrida “Neptun” suv havzasi
rekonstruksiya qilindi, O‘zbekiston
Respublikasi Prezidenti Sh.M. Mirziyoev
tomonidan 2017-2026 yillarda kombinatda
gimmatbaho metallar gazib olish hajmini
oshirish Dasturi tasdiglandi, 28 martda
O‘zbekiston ~ Respublikasi ~ Prezidenti
Shavkat Mirziyoev Navoiy davlat konchilik
institutiga tashrif buyurib, “Auminzo—
Amantoy” oltin konlari negizida Navoiy
kon-metallurgiya kombinatining 5-gidro-
metallurgiya zavodi qurilishining bosh-
lanishiga bag‘ishlangan tantanali marosimda
ishtirok etdi. 2018 yil. Zarafshon shahrida
favvoralar xiyoboni qurildi, Janubiy kon
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boshgarmasi “G‘ujumsoy” konida chuqur-
ligi 500 metr, aylanasi 6 metr bo‘lgan yangi
shaxta ishga tushirildi, Uchqudug shahrida
“Konchi” sihatgohi qayta rekonstruksiya
gilindi, Samargand viloyati Urgut tumanida
“Kelajak” bolalar sog‘lomlashtirish orom-
gohi foydalanishga topshirildi, Nurobod
shaharchasida “Ko‘zmunchoq” maktab-
gacha ta’lim muassasasi foydalanishga
topshirildi, 5-kon boshgarmasi 4-geotex-
nologik konida noyob va noyob yer element-
larini ishlab chiqarish bo‘limi foydalanishga
topshirildi, 18 oktyabrda O‘zbekiston
Respublikasi  Vazirlar  Mahkamasining
“Navoiy shahri va ‘“Navoiy kon-metal-
lurgiya kombinati” davlat korxonasi tashkil
topganligining 60 yilligini keng nishonlash
to‘g‘risida”gi  qarort qabul qilindi, 5
noyabrda O‘zbekiston Respublikasi Vazirlar
Mahkamasining “Muruntov” konini o‘zlash-
tirish  (5-navbati) I-bosqichi” investisiya
loyihasining texnik-igtisodiy asosini tasdig-
lash to‘g‘risida”gi qarori qabul qilindi, 22
noyabrda O‘“zbekiston Respublikasi
Prezidentining ‘“Navoiy kon-metallurgiya
kombinati” davlat korxonasi va Navoiy
shahrining 60 yilligi munosabati bilan ishlab
chiqarish ilg‘orlari va jamoatchilik faol-
laridan bir guruhini mukofotlash
to‘g‘risida”gi Farmoni e'lon qilindi, 23
noyabrda O‘zbekiston Respublikasi
Prezidentining “Navoiy kon-metallurgiya
kombinati” davlat korxonasi jamoasi va
Navoiy shahri ahliga” tabrigi e'lon qilindi,
26 noyabrda ‘“Navoiy kon-metallurgiya
kombinati” davlat korxonasi tashkil top-
ganligining 60 vyilligi keng nishonlandi.
2019 vyil. Jizzax viloyati Zomin tumanida
“NKMK™ sanatoriysi foydalanishga top-
shirildi, Qoraqalpog‘iston Respublikasining
Taxiatosh tumanida Metallokonstruksiya va
nostandart jihozlarni ishlab chigarish zavodi

ishga tushirildi, Uchqudugq tumani mar-
kazida “Oltin ko‘l” dam olish majmuasi
foydalanishga topshirildi, 3-gidrometal-
lurgiya zavodida Sorbsiyalash jarayoni
chigindilarini  yuqgori samarali kuydirish
majmuasi ishga tushirildi, Tomdi tumanida
“Shodlik” mehribonlik uyi tarbiyalanuv-
chilari uchun mo‘ljallangan “Bolalar shahar-
chasi” foydalanishga topshirildi, Kombi-
natga London oltin quymalari bozori
assotsiasiyasi (LBMA - London Bullion
Market Association) tomonidan bozor
talablariga to‘la rioya qilish borasida nav-
batdagi test sinovlaridan muvaffaqgiyatli
o‘tganligini tasdiqlovchi sertifikat taqdim
etildi, Navoiy davlat konchilik institutining
Nukus filiali ochildi. Navoiy kon-metal-
lurgiya kombinati tarkibidagi korxonalar
ichida Navoiy mashinasozlik zavodi va
Zarafshon qurilish boshgarmasining ham
o‘rni kattadir.

Olmaliq kon-metallurgiya kombinati.
OKMK bugungi kunda nafagat respub-
likamizda, balki Markaziy Osiyo minta-
gasidagi yirik sanoat korxonalaridan biri.
Mazkur kombinat geologik gidiruv ishlarini
olib borish, erusti va erosti konlaridan
ma'dan gazib olish hamda uni boyitish, oltin
saralash fabrikalarini, metallurgiya zavod-
larini, yirik energetika, avtomobil va temir-
yo‘l transporti tizimlarini, qurilish tresti,
qishloq xo‘jaligi mahsulotlari etishtirishga
ixtisoslashtirilgan tarmoqni, shuningdek,
rivojlangan infratuzilmalar hamda ijtimoiy
soha obyektlarini o‘zida birlashtirgan yirik
majmua hisoblanadi. Kombinatda o‘tgan
asrning 50-70 yillarida katta ishlar amalga
oshirildi. Kombinat tarixida uni N.A.Sogoev
(1948-1952), D.L. Basov (1954-1958), P.S.
Poklonskiy (1958-1967), M.R.Ramazanov
(1967-1983), V.N.Sigedin (1983-2001),
G.A.Proxorenko (2001-2003) kabi direk-
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torlar boshgardi. Ragamlar tilga kirganda:
2004-2008 vyillar. Ko‘chbulog, Qizilolma
konlari va Angren oltin saralash fabrikalari
rekonstruksiya qilindi va kengaytirildi.
Olmaliqg shahridagi kattalar va bolalar polik-
linikasi, yuqumli kasalliklar shifoxonasi
kapital ta'mirlandi. 2009-2012 Vvillar.
“Qalmoqqir” va 2010-2015 yillarda “Sariq
cho‘qqi” koni modernizasiya va rekonstruk-
siya qilindi va zamonaviy kon va temiryo‘l
transportlari  xarid qilindi. 2010 il
Surxondaryo viloyatida Xonjiza kon
boyitish majmuasi ishga tushdi. llk bor rux
zavodida Xonjizzadan keltirilgan birinchi
rux konsentrati asosida O‘zbekistonning
birinchi rux metalli olindi. Markaziy
ta’mirlash mexanika zavodiga avtotransport
va maxsus texnikalar ta'miri sexi qo‘shildi.
2013 yil Angren quvur zavodi turli diametr-
dagi mis quvurlari ishlab chigaradigan
korxona sifatida Angren erkin iqtisodiy
hududida ishga tushdi. “Delfin” zamonaviy
akva-bog‘i qurib bitkazildi va ishga tushdi.
2014 yil. Mis eritish zavodida yangi sulfat
kislotasi sexi qurilib ishga tushirildi. Rux
zavodi gayta ta'mirlanishi hisobiga rux
ishlab chigarish quvvati oshdi. Kon-shaxta
ishlari uchun uskunalar ishlab chigarishni
tashkil etish investision loyihasini amalga
oshirish doirasida markaziy ta’mirlash-
mexanika zavodida ishlab chiqgarilayotgan
mahsulotlar turi kengaydi. Jizzax viloyatida
zamonaviy sement zavodi qurilib ishga
tushirildi.  Shahar markazida zamonaviy
12000 o‘rinlik sport majmuasi qurildi. 2015
yil. Mis boyitish fabrikasida Avtomat-
lashtirilgan, zamonaviy uskunalar bilan
jihozlangan yangi maydalash va yanchish
uchastkasi qurib, ishga tushirildi. Rux
zavodida elektroliz sexi rekonstruksiya
qilindi. 2016 yil. 2-mis boyitish fabrikasida
“Qalmoqqir” koni balansorti rudalarini

gayta ishlash uchastkasi ishga tushdi. Mis
eritish zavodida investision loyiha doirasida
yangi eritish pechi qurib bitkazildi. Mis
simlari ishlab chigarish uchastkasi ish
boshladi. 2017 yil. “Yoshlik-1" va “Yoshlik-
2” konlarini o‘zlashtirish boshlandi. 2018
yil. Rassiyaning Milliy tadgigot texnologik
universiteti “MISiS” filiali ochildi. 2019 yil.
Yiliga 60 million tonna rudani gayta ishlash
quvvatiga ega Yyangi 3-mis boyitish
fabrikasini qurish ishlari boshlandi.
O‘zbekiston metallurgiya kombinati.
«O‘zbekiston  metallurgiya kombinati”
aksiyadorlik  jamiyati  O°‘zbekistondagi
ikkilamchi qora metall parchalari va
chigindilarni gayta ishlaydigan yagona
korxonadir. O‘tgan asrning 90-yillarida
sobiq Ittifoq parchalanib ketganidan keyin,
respublikalar  o‘rtasidagi  iqtisodiy va
xo‘jalik  aloqalari  uzilishi  natijasida
kombinatda ahvol og‘irlashdi. Korxonaga
zarur bo‘lgan xomashyo va materiallar
hamda asbob-uskunalarning etishmasligi o‘z
navbatida uning moliyaviy tizimiga ham
salbly ta'sir ko‘rsatdi. Mahsulot ishlab
chigarish kamayib ketdi, ishchilarga oylik
ish haqini to‘lashda ham muammolar paydo
bo‘ldi. Yuzaga kelgan muammolarni hal
etish uchun yirik migdordagi moliyaviy
mablag‘’ zarur edi. Bozor iqtisodiyotiga
o‘tish davrida bu kabi masalalarni echish

korxona rahbariyati zimmasiga katta
mas'uliyat  yuklardi. Ragamlar tilga
kirganda: 1997 yil. Issiglikka dosh beruvchi
prokat mahsulotlari ishlab  chigarish

boshlandi. 2002 yil. “Metallurg” pansionati
foydalanishga topshirildi. 2007 yil. Yiliga
6000 tonnagacha sim ishlab chigarish
quvvatiga ega uchastka ishga tushirildi.
2012-2013 yillar “Metallurg” markaziy
stadioni foydalanishga topshirildi. Rangli
metallar ishlab chigarish sexida mis va
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latundan folga ishlab chiqarish yo‘lga
go‘yildi. Tayyorlamalarni uzluksiz quyish
mashinasini rekonstruksiya gilishga oid
keng ko‘lamli loyitha amalga oshirildi. 1-
sonli po‘lat eritish sexining metodik
qizdirish pechi rekonstruksiyasi amalga
oshirildi. “2-sonli navli prokat sexi “300”
stanida sim blokini o‘rnatish va kanatka
ishlab chiqarishni tashkillashtirish™ loyihasi
amalga oshirildi. Temir parchalarni gayta
ishlash  sexi  modernizasiyasi amalga
oshirildi. 2014 vyil. Bazaltdan issiqlikni
saglovchi mahsulotlar ishlab chigarish
yo‘lga qo‘yildi. 2015 yil. To‘rt ming tonna
yillik quvvatga ega bo‘lgan elektrotexnik
mis polosasi ishlab chigarish boshlandi.
2017 yil. Tikuv fabrikasi ish boshladi. 2018
yil. Ferroqotishmalar ishlab chiqgarish sexi
ishga tushirildi. 2019 vyil. 2-navli prokat
sexida katanka ishlab chigarish uchastkasi
ishga tushirildi.

Muhokama. Kon-metallurgiya sohasi
O‘rta Osiyo hududida IX-XII va XIV-XV
asrlarda keng rivojlandi. Yangi-yangi konlar
ochilib, ulardan yerosti boyliklari-oltin,
kumush, mis, temir kabi metallar va
gimmatbaho toshlar qazib olindi. XIX
asrning ikkinchi yarimiga kelib, O‘rta Osiyo
hududidagi Xiva va Qo‘qon xonligi va
Buxoro amirligi  Rossiyaning  yarim
mustamlakasiga aylandi. Natijada mustam-
lakachilar tomonidan bu hududlardagi erosti
boyliklarini o‘zlashtirish boshlandi.

Bu siyosat XX asrning 20-80-yillarida
sobiq Ittifoq davrida ham davom ettirildi.
O‘zbekistonda yirik oltin, uran va mis
konlari topilishi tufayli Navoiy kon-
metallurgiya va Olmaliq kon-metallurgiya
kombinatlari tashkil etildi. Bekobodda qora
metallarni gayta ishlovchi yirik korxona -
O‘zbekiston metallurgiya kombinati barpo
etildi. Qizilgum mintagasida, Olmalig va

Bekobodda ulkan sanoat korxonalarining
barpo etilishida minglab matonatli, metin
irodali, eng murakkab muhandislik va
texnikaviy hamda ijtimoiy masalalarni hal
etishga qodir fidoyi kishilarning katta
mehnati singdi.

“Asr kashfiyoti” deb tan olingan
“Muruntov” konining ochilishi tufayli bir
vaqtlar odam yursa oyog‘i, qush uchsa
ganoti kuyadigan Qizilqum sahrosi jasoratli
insonlarning mehnatlaridan go‘zal mas-
kanga aylandi. Qizilgumda nafagat mamla-
katimizda, balki dunyoga mashhur Navoiy,
Uchqudug kabi zamonaviy shaharlar bunyod
etildi.

Mustaqillik Vatanimizning ko‘pming
yillik tarixida yangi davr-erkinlik va
ozodlik, milliy tiklanish va taragqiyot
davrini boshlab berdi. Mustaqil
O‘zbekistonda barcha sohalarda bo‘lgani
kabi iqtisodiyotimizning yirik tarmog‘i
sanalgan kon-metallurgiya sanoatida ham
korxonalarni modernizasiya gilish, texnik va
texnologik jihozlash orgali ragobatdosh
mahsulotlar ishlab chigarish, mamla-
katimizning eksport salohiyatini oshirish va
shu tariga jahon bozorida munosib va
mustahkam o‘rin egallashga asosiy e'tibor
garatildi. Mustaqillik vyillarida NKMK,
OKMK va O‘zmetkombinatda bu korxona-
larni  rivojlantirish  dasturlari  doirasida
ko‘plab loyihalar amalga oshirilib, yuqori
texnologiyalarga asoslangan zamonaviy
ishlab chigarish quvvatlari ishga tushirildi va
yangi ish o‘rinlari tashkil qilindi. Bu davrda
erishilgan juda muhim yutuglardan biri, bu
kon-metallurgiya sanoati korxonalari uchun
mahalliy kadrlarning tayyorlanishi bo‘ldi.
Bugungi kunda mahalliy muhandis kadrlar
korxonalarning eng Kkatta tayanchidir.
Birgina Navoiy kon-metallurgiya kombina-
tida hozirgi kunda mehnat gilayotgan
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ishchilarning 94 foizga vyagini, rahbar
kadrlarning 90 foizdan ortig'i hamda
mutaxassislarning 90 foizini mahalliy

kadrlar tashkil etayotgani mamlakatimizda
mahalliy muhandis kadrlarni tayyorlash
borasida uzoqni o°ylab olib borilgan siyosat
natijasidir. Kombinatda faoliyat olib bo-
rayotgan ishchilarning o‘rtacha yoshi 37
yosh bo‘lib, 30 yoshgacha bo‘lgan rahbar va
mutaxassislar ulushi 32 foizga to‘g‘ri keladi.

Navoiy kon-metallurgiya kombinatida
ishlab chigarayotgan yuqori sifatli 999.9
probali oltin, Olmaliq kon-metallurgiya
kombinatining mis mahsuloti bilan birgalik-
da 12 ta kimyoviy elementni ishlab chigishi
va O‘zbekiston metallurgiya kombinatining
po‘lat sharlari kabi mahsulotlar xalgaro
miqyosda sifat etaloni deb gabul gilinganligi

ham konchilarining professional darajasi,
shu bilan birga mashaqgatli va faxrli
mehnatining yuksak e’tirofidir.

Xulosa.

O‘zbekiston zamini qazilma boylik-
lariga boy. Bu to‘g‘risida O°‘zbekiston
Prezidenti Shavkat Mirziyoev 2016 yilning
4 noyabrida Navoiy viloyati saylovchilari
bilan  bo‘lgan  uchrashuvda: “Azim
Zarafshon vohasida, behisob tabiiy boyliklar
makoni bo‘lgan Qizilqum mintagasida
joylashgan Navoiy viloyati, ta'bir joiz
bo‘lsa, mamlakatimizning duru javohirlar
xazinasidir. Mashhur Mendeleev jadvalida
yuzdan ziyod modda bo‘lsa, shularning
hammasi, jumladan, oltin, kumush, uran,
tabily gaz, neft, mineral tuz konlari va
boshqga boyliklar bu zaminda bisyor topiladi.
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Annotatsiya. Texnika va texnologiyalarning rivojlanishi insoniyatning rangli metallarga
bo ‘Igan ehtiyojlarining ortishiga ham sabab bo ‘lmogda. So ‘ngi yillarda butun dunyoda
golaversa respublikamizda ham gimmatbaho metallarni ajratib olish bir necha barobar
oshdi. Bu esa, texnologik eritmalar va chigindilardan og ‘ir, nodir va noyob metallarni
magbul texnologiyalar asosida ajratib olishni tagazo etadi. Magolada pirit kuyindilaridan
metallarni perkolyatsiya usuli orqali sulfat va xlorid kislotalar eritmalari ta’sirida tanlab
eritish, perkolyatsiya tezligi va unga ta’sir qiluvchi omillar hamda tanlab eritishni turli
xil rejimlarda olib borish parametriari o ‘rganilgan. Tadgigotda asosan mis, rux, oltin,
kumush ajratib olishga e’tibor qaratilgan.

Kalit so“zlar: xlorli kuydirish, ajralish darajasi, pirit, perkolyatsion tanlab eritish,
perkolyator, eritma, kek.
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JlocudecKux pacmeopoe u 0MX0008 HA OCHOBE ONMUMAILHBLIX MeXHono02uu. B cmamve
PACCMOMPERbL napamempbsbl CEJNEKNUBHO2O 6blielaYUueanusl Memaiilos U3 nupumHozco
ocapka Memooom nepKoJAyuU ¢ nNpuMeHeHuem pacmeopoe cepuoﬁ U CONAHOU Kuciaiom,
CKopocmb nepkoJiAayuu u ¢aKm0pbl, sluAwUe Ha Hee, ad makKace pasjiuinble PeIHcuUMbl
celleKmuerHoco ebliyelavueaHruAl. Ocnosnoe 6HUMAHUE 6 UCCIe008aAHUU yaeﬂ}lﬂOCb
uszejiederHuro Medu, UUHKA, 30]l0ma, u cepeépa.

Knwueswie cnosa: xﬂopupy}omuﬁ O69fCM2, CmeneHsb uszeilederus, nupum, nepKoAYUOHHOE
ebliyenadusarnue, nepKojaaAmop, pacmeop, Kek.

STUDY OF THE PARAMETERS OF PERCOLATING ACID SELECTIVE

DISSOLUTION OF CHLORINATED BURNS
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Abstract. The development of technology and technology also causes an increase in
humanity's needs for non-ferrous metals. In recent years, the production of precious
metals throughout the world and in our republic has increased several times. This requires
the extraction of heavy, noble and rare metals from process solutions and waste based on
optimal technologies. The article discusses the parameters of selective leaching of metals
from pyrite cinder by the percolation method using solutions of sulfuric and hydrochloric
acids, the rate of percolation and the factors influencing it, as well as various modes of
selective leaching. The study focused on the recovery of copper, zinc, gold, and silver.
Keywords: chlorinating roasting, degree of extraction, pyrite, percolation leaching,
percolator, solution, cake.

Kirish. Qimmatbaho metallarni ishlab
chiqarishning uzluksiz o’sishi texnogen
chigindilarni hosil bo‘lishi ko’payishiga va
ularni qgayta ishlash zaruratini keltirib
chigardi [1]. Pirit xom ashyosi tarkibidan
nodir metallarni sulfid va sulfat kislotalarida
tanlab eritib ajratib olishning vaqgtga
bog‘ligligi o‘rganildi. 1soat vaqt ichida
metallarning maksimal ajralishi aniglandi.
Ammo erish darajasi (Au-53%, Ag-40%)
usulni sanoatda qo‘llash uchun yetarli emas
[2]. Texnogen chigindilar tarkibidan mis va
ruxni ajratib olishda ammiak va ammoniy
tuzlarini qo‘llab, rux deyarli to‘liq, mis esa

84,9% yetadi [3].

Pirit kuyindilarini perkolyatsion tanlab
eritish bir gator zavodlarda qo‘llaniladi,
chunki mis va boshga olinadigan kom-
ponentlar kam bo‘lgan materiallarga qo‘l-
lanilganda bu usul bir gator afzalliklarga ega
[4,5]. Qimmatbaho metallarni ajratishda av-
toklavda tanlab eritish jarayonini qo‘lanilsa
ham bo‘ladi ammo zavod sharoitida bu usul
igtisodiy samara bermaydi [6]. Perkol-
yatsion tanlab eritish bilan: a) mis va boshga
tarkibiy qgismlarga ko‘proq konsentrlangan
eritmalar olish mumkin; b) gattig moddani
suyuglikdan ajratish ancha soddalash-
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tirilgan, chunki bu jarayon tanlab eritish
jarayoni bilan birlashtiriladi. Quyidagi o‘l-
chamga ega bo‘lgan materiallar tanlab
eritildi:

Bu ishda perkolyatsion tanlab eritishni
sinab ko‘rish zarurati hozirgi vaqtda sulfat
kislota zavodlarida asosan mayda may-
dalangan flotatsion pirit kontsentratini gayta
ishlayotganligi bilan bog‘liq va bunday
materialni perkolatsiya yo‘li bilan tanlab
eritish imkoniyati noma’lum va tekshirilishi
kerak edi. Tanlab eritish tajribalari diametri
70 mm va balandligi 1 metr bo‘lgan shisha
perkolyatorda o‘tkazildi. pastki qismi shisha
filtrli mato bilan qoplangan pleksiglasdan
yasalgan teshikli disk edi.

Adabiyot tahlili va metodlar. Xlorli
kuyindini perkolyatorga yuklashdan oldin u
kuyindi og‘irligining 7% miqdorida suv
bilan namlangan bo‘lishi kerak. Eritmaning

oqim tezligi uchun kuyindini to‘g‘ri namlash
katta ahamiyatga ega va keyingi ishlarda
kuyindini namlash uchun optimal suv
miqdorini belgilash kerak. Perkolyatordagi
kuyindili yukning balandligi 46 dan 97 sm
gacha o‘zgardi.Perkolyator pastdan kislotali
eritma bilan to‘ldirilgan. Perkolyatorni
to‘ldirgandan so‘ng, eritma yuqoridan berila
boshlandi. Tanlab eritishda perkolatorga
oldindan qizdirilgan eritma berildi. Xlorli
kuyindi kislotali eritma bilan tanlab eritildi.
Eritma tarkibi quyidagicha: HCI:H,SO, 2:1
konsentratsiyasi nisbati bilan xlorid va sulfat
kislotalarning kuchsiz 2-3% li eritmasida.
Tanlab eritish amalga oshirilgandan keyin,
shundan so‘ng yuk xlorli suv yoki xlor gazi
bilan ishlov berildi, so‘ngra xlorli suv bilan
tanlab eritildi. Ba’zi tajribalarda, kislotali
tanlab eritish va tanlab eritishdan so‘ng,
tahlil qilish uchun kek namunasini olish

1-jadval
Kuyindi tarkibidagi zarrachalar o ‘lchami
O‘Ichami,mm |66 |[332 |18 |05 0,3 0,175 | 0,104 | +0,074 | -0,074
Miqdori, % 442 1464 |34 |14]11 6,42 6,08 24,62 | 1342 | 22,69
2-jadval
Xlorli kuyindini kislotali eritma bilan perkolyatsion tanlab eritish
E . = 3 Kek tarkibi, %
e ‘:_ ritma E E
52| g g =
% — > = 5;
21 2| & 2 5
‘-é -_; E E L
EX - E - k7 N = | =
™ = - = = o x E 3 = | 5
[= = - = < = S 3 3 c @
kS E S:Q s = S 7 g B 5 g
1] 319 5s 1420 | 044:1 | Xonat° | 230 | 0,033 | 0,084 | - 12 | 40
2 | 45 | 5s25m | 7286 | 1,61:1 | 50-31C° | 355 | 0,20 | 0,24 | 0,59 - 12 |32
3 [ 217 | 2s10m | 4006 | 1,85:1 | 42C° | 721 | 0,06 | 011 | 044 | 040 | 10 [ 28
4] 50 9s 6365 | 1,031 | 37C° | 162 | 008 | 024 | 041 | 022 | 20 | 48
5 [ 3,59 | 5s30m | 3300 | 0,91:1 [35-25C°| 161 | 0,06 | 047 | 021 | 017 | 12 [ 32

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

www.srt-journal.uz

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD

MINING METALLURGY AND MANUFACTURING INDUSTRY

29


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MH B ITPOMBIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

uchun chigindilar perkolatordan tushirildi,
shundan so‘ng xlorlash uchun nam chiqin-
dilar yana yuklandi. Boshga tajribalarda
kislotali eritishdan keyin kek namunasini
olish amalga oshirilmadi.

Izoh: 2-tajribada perkolyatorga kirivchi
eritma 50 C° perkolyatordan chiquvchi
eritma 31 C° 3-tajribada perkolyatordan

100
90
80
70
60
50
40

Metallarning ajralishi

30
20
10

30 40

eritmaning haroratiga bog‘lig. Ko‘rinib
turibdiki, ogim tezligi xlorli kuydirish
sharoitlariga ham bog‘liq.

Mis va ruxning kuyindidan eritmaga
o‘tishi yuqori tezlikda sodir bo‘lganligi
sababli, tanlab eritish muddati asosan
eritmaning yuklangan mahsulot orqali o‘tish
tezligi bilan belgilanadi. Boshgacha qilib

90 95 97

Kuyindini yuklash balandligi mm

Cu Zn

Au Ag

1-rasm. Metallar ajralishining perkolyatordagi xlorli kuyindi balandligiga bog ‘ligligi.

chiquvchi eritma 42 C°, 4-tajribada perkol-
yatorga Kirivchi eritma 37 C° 5-tajribada
perkolyatorga kirivchi eritma 35 C° perkol-
yatordan chiquvchi eritma 25 C°.

Perkolyatsion tanlab eritish tajribalari
shuni ko‘rsatdiki, kuyindi tarkibida 0,157
mm dan kichikroq fraktsiyaning 70-72%
bo‘lishiga qaramay, eritmaning 90-97 sm
balandlikdagi yuk orgali oqishi gonigarli
tezlikda - 160 I/m?/soatda sodir bo‘ladi va
eritma harorati 37-25°.

Olingan va jadvalga joylashtirilgan
eksperimental ma’lumotlarga ko‘ra, erit-
maning yuk (kuyindi) orgali oqgish tezligi
perkolyatordagi yukning balandligiga va

aytganda, tanlab eritish muddati oxirgi
gismlarda mis va ruxning konsentratsiyasi
past bo‘lishi uchun yetarli hajmdagi
eritmaning yukdan o‘tishi uchun zarur
bo‘lgan vaqt bilan belgilanadi.

Masalan, 3-tajribada eritmaning yuqori
aylanish tezligi 721 1/m?/soat bo‘lganligi,
yuklanish balandligining pastligi va eritma
haroratining ko‘tarilganligi tufayli tanlab
eritish va yuvish 2 soat 10 m ichida
yakunlandi. 4-tajribada eritmaning aylanish
tezligi past bo‘lganligi sababli tanlab eritish
muddati uzoqroq bo‘ldi. Temir keki
tarkibidagi mis va rux miqdori bo‘yicha
perkolyatsion tanlab eritish  natijalari

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

www.srt-journal.uz

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD

MINING METALLURGY AND MANUFACTURING INDUSTRY

30


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MH B ITPOMBIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

aralashtirish orgali tanlab eritish bilan
olingan natijalardan kam emas, bu tanlab
eritish va yuvish jarayonida eritmaning
shixtada tagsimlanishining yetarli darajada
bir xilligini ko‘rsatadi. Agitatsion yuvish
tajribalarida bo‘lgani kabi, kumush asosan
kislota bilan yuvish jarayonida eritmaga
o‘tdi. Perkolyatsion tanlab eritishdan keyin-
gi eritmalarning tarkibi quyidagi ma’lu-
motlar bilan tasvirlangan. 0,91:1 tanlab
eritish paytida umumiy S:Q nisbati va
dastlabki eritmadagi kislota konsentratsiyasi
bilan - HCI - 10,1 g/l; H,SO, - 4,9 gll.
Eritmalarning alohida qismlari g/l da
quyidagi tarkibga ega edi.

edi.

Natijalar va muhokama. Ushbu
tajribalar uchun oldingi tanlab eritish
tajribalaridan temir kek ishlatilgan, chunki
bu tajribalar uchun boshlang‘ich material-
ning to‘liq mosligini ta'minladi. 2 dan 5 kg
gacha bo‘lgan turli xil kek namunalari 7%
suv bilan namlangan va perkolyatorga yuk-
langan.

Perkolyator pastdan suv bilan to‘l-
dirilgan. To‘ldirgandan so‘ng, eritma yuqo-
ridan yetkazib berildi. Bu tajribalar natijalari
3-jadvalda keltirilgan.

Olingan ma’lumotlarga ko‘ra, yuklash
balandligi oshishi bilan aylanish tezligi

3-jadval
Eritma tarkibidagi kompanentlar migdori

. . Kislota (H2SO4 Umumiy .
Ne h;;rrnng;?]% % I\g;ls Rux, g/l _ bo‘yicha temir, Tegr}wllr, Xlor, g/l

' hisoblangan), g/l g/l
1 7 0,09 0,32 13,04 0,91 0,4 5,67
2 15 2,06 2,11 5,85 1,99 0,92 21,22
3 19 5,78 5,26 4,25 3,46 0,96 52,9
4 13 8,35 4,73 3,19 3,5 0,81 85,4
5 19 4,27 4,1 2,66 3,5 0,8 69,3
6 27 1,00 0,9 14,5 1,07 0,3 16,8
Barcha perkalyatsion tanlab eritish | pasayadi. Biroq, aylanish tezligining

tajribalarida eritmalarning birinchi gismlari
har doim mis va ruxda kambag‘al edi.

Kislota iste’moli, ya’ni uni tanlab
eritish jarayonida neytrallash, xlorli kuyin-
dining tarkibiga garab o‘zgarib turadi va
taxminan 10-17 kg/t xlorli kuyindiga nis-
batan tashkil etdi.

Yuklangan mahsulot orqgali eritma
oqimining tezligi va unga bog‘liq bo‘lgan
tanlab eritish muddati jarayonning juda
muhim ko‘rsatkichlari bo‘lganligi sababli,
uskunaning ishlashini aniglash uchun
tajribalar o‘tkazildi, uning magqgsadi erit-
maning aylanish tezligiga perkolyatordagi
yukning balandligi bog‘ligligini aniqglash

o‘zgarishi yuklash balandligining pasayishi
yoki o‘sishiga mutanosib emas. 64,5-45 sm
past yuklash balandliklarida aylanish tez-
ligining nisbiy o‘sishi yuklash baland-
ligining pasayishiga garaganda kamroq
bo‘ladi. Boshqacha qilib aytganda, yuklash
balandligi va aylanish tezligi o‘rtasida quyi-
dagi munosabatlar mavjud.

2=,

vy h2

Bunda: x + 0,205

v; va v, — aralashtirish tezligi

h, va h, — yuklash balandligi.

Yuklash balandligi oshgani sayin 64,5
dan 76 sm gacha yuklanish balandligidan

(1)
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o‘tishda yuklanish balandliklari nisbati
ko‘rsatkichi ortadi. Eritmaning aylanma
tezligi va yuklanish balandligi nisbati uchun
quyidagi ifoda to‘g‘ri keladi.
%= (e 2)

Yuklash balandligi 76 dan 94 sm gacha
ko‘tarilganda, yuklash balandligi nisbati
ko‘rsatgichi 1,33 ga oshadi.

Bu tajribalar natijalari
ko‘rsatilgan.

4-jadvalda

(7%) va perkolatorga yuklangan. Yuklash
balandligi 78 sm. Yuklangan mahsulotni
isitish uchun perkolyatorga issiq suv berildi.
Isitishni tezlashtirish uchun yugoridan beri-
ladigan issiq suvning aylanishi vakuum
nasos yordamida uni perkolyatorning pastki
qismidan so‘rish orqali amalga oshirildi. 400
mm Hg vakuumda. 67° haroratli suvning
oqim tezligi 640-740 I/m?/soatni tashkil etdi.
Perkolyatorga beriladigan suvning harorati

3-jadval

Perkolyatordagi yuklanish balandligiga qarab eritmaning aylanish tezligini o ‘zgarishi

Yuklash ogfirligi, | Yuklash balandligi, | ~O‘rtacha aylanish tezligi, Tezlik
Ne 2 tebranishlari,
kg sm I/m¢/soat 9

I/m?/soat
1 4,72 94 114 105-121
2 3,5 76 152 147-158
3 3,0 64,5 181 177-185
4 2 45 195 189-203

Bundan xulosa qilishimiz mumkinki,
yuklash balandligi 1 m dan 2 m gacha
ko‘tarilganda, ya'ni eritmaning aylanish
tezligi ikki baravar kamayishi kerak.

O‘tkazilgan tajribalar yuqori sifatli va
maxsus aniglikni talab gilmaydi. Keyin-
chalik gat’iy migdoriy munosabatlarni olish
uchun tajribalar bir necha bor takrorlanishi
kerak edi, ammo buning uchun vaqtimiz
yo‘q edi. Ushbu tajribalarda, shuningdek,
xlorli kuyindini tanlab eritishda, ushbu
mahsulotni tanlab eritish davomiyligi osh-
gani sayin aylanish tezligi pasayishi kuza-
tildi. Yuqorida aytib o‘tilganidek, erit-
maning harorati oshishi bilan aylanish tezligi
oshadi.

Eritmalar haroratining aylanish tezligi-
ga ta’siri darajasini aniglash uchun tegishli
tajribalar o‘tkazildi. Boshlang‘ich material,
avvalgi tajribalarda bo‘lgani kabi, xlorli
kuyindini kislota bilan tanlab eritishdan
keyingi kek edi. Kek suv bilan namlangan

50-60°, chiquvchi eritmaning 35-45° yuk
ichidagi harorati 25°, vakuumdan foydalan-
masdan aylanish tezligi 121-126 I/m?/soatni
tashkil etdi.

19° da eritmaning kuyindi orqali oqim
tezligi 89 I/m?%/soat yoki 40° dan 1,4 baravar
kam bo‘lgan. Xona haroratida aylanish
tezligi 400 mm simob ustuni bilan erit-
maning so‘rish bilan. 475 1/m?/soatga etadi.

Vakuumni qo‘llashda yuzaga keladigan
eritma oqimi tezligining sezilarli darajada
oshishi past aylanish tezligida tanlab eritish
muddatini qgisqartirish uchun ishlatilishi
mumkin. Garchi biz olgan eksperimental
ma’lumotlar yuklash orgali eritmaning ogim
tezligi bo‘yicha perkolyatsion eritish paytida
sanoat jarayoni uchun magbul bo‘lsa-da,
zavodni loyihalash va qurish uchun juda
ishonchli ma’lumotlarni olish uchun tax-
minan 1 m? tasavvurlar maydoni uchun
perkolyatorda prokolyatsion eritmani keng-
roq miqgyosda tekshirishni tashkil qilish
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kerak.

Xulosa. Pirit kontsentrati  kuydiril-
gandan so‘ng olingan xlorli kuyindini per-
kolyatsion tanlab eritish paytida, per-
kolyatorga yuklanish balandligi 90-94 sm,
37° gacha bo‘lgan eritmaning haroratida
perkolyatsiya  tezligi  taxminan 160
I/m?/soatni tashkil etdi va chigish 25°.
Perkolatsiya tezligi yuklanish balandligi
oshishi bilan kamayadi va eritma harorati
oshishi bilan ortadi.

Mis va ruxni xlorli kuyindidan kislotali

eritmaga ajratib olish uchun uzoqg tanlab
eritish vaqgti talab qilinmaydi. Amalda,
yuvish muddati eritmaning yuk orgali
aylanish tezligi bilan belgilanadi. Optimal
sharoitlarda xlorlangan kuyindini perkolat-
sion tanlab eritish jarayonida temir keki
tarkibidagi mis va rux miqdori temir keki
uchun standart doirasida bo‘ladi — ya’ni
0,1% dan past. Xlorli kuyindidan kumush
olish 81% ga yetadi. Kumush, birinchi
navbatda, kislotali tanlab eritish orgali
olinadi.
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Anotatsiya. Magolada konlardagi shaxta ventilyatsiya qurilmalarida polivinilxlorid
quvurlari ishlatiladi, bu juda past havo bosimi yo ‘qotishlarini ta'minlaydi. Bunday
quvurlar agressiv shaxta suvlariga chidamli, yugori quvvatga ega va yetarli issiglik
izolyatsiyasiga ega. Ular juda moslashuvchan va osongina yig ‘iladi, bu ularni o ‘rnatish
va demontaj qilishni osonlashtiradi konda shuning uchun konlarni qazishda
polivinilxloridli shamollatish quvurlaridan foydalanish tavsiya etilgan.Konning geologik
strukturasini o ‘rgangan holda, bundan tashgari konlarda qatlamda suvning miqdori
yugqori bo ‘Isa mustahkamlash ishlarini olib borishda ham qo ‘llashga tavsiya qgilinadi. Bu
magqolada polimerlar xususiyatlari yer ostida qo ‘llash sharoitlari ko ‘rsatib o ‘tilgan.
Kalit so‘zlar: polimer, makromolekula, monomer, biopolimer, sintetik tolalar,
polikarbonat va akril, plastik-polietilen.

MNPUMEHEHUME IIOJJUMEPOB B TOPHOI MPOMBIIIJIEHHOCTH

Homoopoe Pycmam Ypanosuu bobomypoooes Azamam FOnoow yznu
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Annomayusn. B cmamve nokazano, Ymo 8 WAxmHulX GeHMUNAYUOHHBIX YCMAHOBKAX HA
wWaxmax UCnob3yImcs NOJUSUHUIXIOPUOHbLE MPYObl, KOMopble 00ecnedusarom oyYeHsb
HU3Kue nomepu 0asienus 6030yxa. Taxue mpyowl ycmouuusvl K acpecCusHbIM ULAXMHbLM
800am, 0061a0arMm 8blCOKOU NPOYHOCMbIO U OCmamoy4nol meniouzonsayueii. Onu oueHb
2UbOKUe U J1ecKko CoOUpamcs, Ymo ynpowjaem ux YCMAHOBKY U pa3dopKy Ha waxme
NO2MOMY NpU OYPeHUU waxm peKoOMeHO0B8AI0Ch UCHONb308AMb NOJUBUHUIXTOPUOHbBLE
BEHMUNAYUOHHbIe mpYObl. H3yuas eeonocuueckoe cmpoeHue MecmopoNcOeHUs, e20
makoice peKoMeHOyemcs NPUMEHsIMb NpU NPoBeOeHUU YKPEenumenbHulX pabom, eciu Ha
MeCmOpONCOCHUU BbICOKOE COOepicanue 800bl 6 niacme. B smoti cmamve onucamvl
CBOUCMBA NOTUMEPOS U YCA0B8USL UX NPUMEHEHUS. OO 3eMIell.

Kniouegvle cnosa: nonumep, Makpomonekyida, MoHomep, OUoOnoaumep, CuHmemudecKue
80JIOKHA, NOJUKAPOOHAM U AKPUJL, NAACMUK-NOTUINUTIEH.
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THE APPLICATION OF POLYMERS IN MINING
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Abstract. The article shows that polyvinyl chloride pipes are used in mine ventilation
systems in mines, which provide very low air pressure losses. Such pipes are resistant to
aggressive mine waters, have high strength and sufficient thermal insulation. They are
very flexible and easy to assemble, which simplifies their installation and disassembly in
the mine, therefore, it was recommended to use polyvinyl chloride ventilation pipes when
drilling mines. Studying the geological structure of the deposit, it is also recommended to
use it during fortification work if the deposit has a high water content in the reservoir.
This article describes the properties of polymers and the conditions for their use

underground.

Keywords: polymer, macromolecule,

monomer,

biopolymer, synthetic fibers,

polycarbonate and acrylic, plastic-polyethylene.

Kirish.  Polimerlar  (yunonchada
“polymers” — ko‘p qismlardan tashkil
topgan) — molekulalari (makromolekulalar)
bir yoki bir nechta turli ko‘p sonli takror-
lanuvchi guruhlar (monomer xalga) dan
tashkil topgan yugori molekulyar massali
(bir necha mingdan bir necha milliongacha)
kimyoviy birikmalar. Makromolekula tarki-
bidagi atomlar bir-biri bilan asosiy yoki

koordinatsion valentlik kuchi vositasida
bog‘langan [2].
Polimerlar tabily — biopolimerlar

(nuklein Kkislotalar, tabiily smoladar) va
sintetik  (polietilen, polipropilen, fenol-
formaldegid smolalar) Polimerlarga bo‘li-
nadi. Polimerlar bir xil strukturali xalgalar
(masalan, polivinilxlorid — CH,CHCI—)
yoki o‘zaro navbatlashuvchi turli xossaga
ega xalgalar (sopolimer) dan tashkil topgan
bo‘ladi; vinilxlorid va vinilatsetat sopolimeri
bunga misol bo‘la oladi. Bir nechta kichik
oddiy molekulalarning birikishidan hosil
bo‘lgan Polimerlar - oligomerlar deb ataladi.
Monomerning 2 molekulasi qo‘shilishidan
hosil bo‘lgan molekula dimyer deyiladi.

Bunday birikmalar o‘zining xossasiga ko‘ra,
quyi va yuqgori molekulali birikmalar ora-
lig‘idagi o‘rinda turadi.

Adabiyot tahlil va metodlar.
Polimerlar molekulalari polimerlanish va
polikondensatlanish usullari bilan hosil
gilinadi. 20-asrning 2-yarmidan boshlab
Polimerlar sintezining yangi usullarini ish-
lab chiqgildi, chunonchi: a) tayyor Polimerga
biror yangi, qo‘shimcha monomerni kim-
yoviy “payvandlash”. Bu tayyor Polimerlar
molekulasining faollashishiga va erkin
radikallar hosil bo‘lishiga yordam beradi.
Bunda Polimerning chizigsimon moleku-
lasiga polimerlanuvchi qo‘shimcha mono-
mer yon tarmoqchasi “payvandlanadi”; b)
ikki tayyor Polimer zanjirini kuchli mexanik
ta’sir ostida uzib, makromolekula bo‘lak-
larini biriktirib, yangi makromolekulalar,
ya’ni “blok polimerlar” xreil qilishi. Bu
usullar polimer mahsulotlarining xossalarini
(puxtaligi, kimyoviy bardoshliligi, elektr
o‘tkazmaslik) o‘zgartirishga imkon beradi
[3].

Polimerlarning tarkibi va sintez usul-
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lariga ko‘ra, ulardan qattiq va elastik, puxta
va mo‘rt, issiq va sovuqqga chidamli, kim-
yoviy ta’sirlarga bardoshli xossaga ega bo‘l-
gan mahsulotlar olish mumkin. Mahsulot
hosil qilish uchun Polimerlarga to‘l-
dirgichlar va boshqa moddalar qo‘shiladi.
Polimerlarning muhim xususiyati shuki,
ulardan shtampovkalash, presslash kabi od-
diy usullarda buyumlar tayyorlash mumkin.

Polimerlar dastlab murakkab bo‘lma-
gan moddalar, ko‘mir va yog‘ochni gayta
ishlash mahsulotlari (masalan, fenol, forma-
lin va boshgalar) ga asoslangan edi. Keyin-
chalik Polimerlar olish uchun neftni gayta
ishlash mahsulotlari, tabiiy gaz, gattiq yoqil-
g‘ilarni qayta ishlash mahsulotlari, yog‘och
va turli o‘simlik xom ashyolari chigindilari
ishlatiladigan bo‘ldi.

Xossasining yaxshiligi va xalq xo‘jali-
giga keltiradigan foydasining kattaligi ham-
da xom ashyo zaxiralarining ko‘pligi Poli-
merlarni keng ko‘lamda ishlab chiqarishga
imkon berdi.

Polimerlar xossasiga ko‘ra, quyidagi-
larga bo‘linadi: kauchuklar — keng tem-
peratura oralig‘ida qayishqoklik xossasini
yo‘qotmaydigan Polimerlar; plastmassalar
— yugori temperaturada yumshaydigan va
keng temperatura oralig‘ida juda puxta,
gattig, nisbatan gayishgog Polimerlar;
sintetik tolalar — yuqgori temperaturada
(180—200°) yumshaydigan va shu tempe-
raturada puxta ip bo‘lib cho‘ziladigan Poli-
merlar; lok va bo‘yoqlar — yeyilishga chi-
damli, metall, yog‘och va shishaga yopisha-
digan, atmosfera va mexanik ta’sirlarga chi-
damli Polimerlar. Polimerlarning xossasi
turlicha bo‘lganligidan ular qora va rangli
metallar, yog‘och, tosh, suyak, shisha va
boshqgalarni o‘rnida ishlatiladi. Ba’zi bir
sintetik Polimerlar ion almashuvchi smo-
lalar, qon plazmasi o‘rinbosari sifatida, tup-

rogni strukturalashda va boshqalarda qo‘l-
lanadi.

Natijalar va muhokama. Tog‘-kon
sanoati hagida gap ketganda, ish sharoit-
larini samarali ta'minlash uchun kuchli
vositalar talab qilinadi. Tog‘-kon ishlarida
mustahkam, chuqurroq qazish uchun og‘ir
mashinalar, konchilar gazish maydonchala-
rini osonlik bilan kesib o‘tish uchun po‘lat
kabi gattig materiallarga tayanadi. Shuni
yodda tutgan holda, ishni bajarish uchun
ushbu metall materiallardan boshga nar-
sadan foydalanishni tasavvur qilish giyin
bo‘lishi mumkin. Ammo, plastik materiallar
rivojlangan davlatlar konchilik sanoatida
tez-tez ishlatilib kelinadi [1].

Shamol energiyasi va xususan, shamol
turbinalaridagi roli singari, plastmassa ham
tog‘-kon sanoatining ko‘plab sohalarida
mavjud, chunki u og‘ir materiallarga nis-
batan ancha arzon va xavfsizrogdir. Poli-
karbonat va akril kabi plastmassalar kon-
chilikda xavfsizlik magsadlarida yoki usku-
naning ishlash muddatini uzaytirish uchun
tez-tez ishlatiladi.

Ammo, dasturdan gat‘i nazar, ushbu
yumshoq materialdan foydalanganda juda
ko‘p afzalliklar mavjud. Yuqori zichlikdagi
polietilen, o‘ta yuqori molekulyar og‘ir-
likdagi polietilen, epoksi, polikarbonat pli-
talari va turli xil polivinilxlorid kabi
konchilikda qo‘llaniladigan, turli magq-
sadlarga xizmat qiluvchi ko‘plab plastik
materiallar mavjud. O‘zining ko‘p qirraliligi
tufayli plastmassa uzoq yillar davomida
chidamliligini yo‘qotmasdan xizmat gilishi
mumkin.

Plastmassa arzon va ekologik toza re-
surs bo‘lishidan tashqgari, ko‘p foydalari
tufayli tog‘-kon sanoati uchun foydali bo‘la-
di. Plastmassa foydali bo‘lishining ba’zi
sabablari:
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- plastik shovginni kamaytirishi mum-
Kin.

- u kimyoviy moddalarga, korroziyaga
va radiatsiyaga ajoyib qarshilik ko‘rsatadi

- kislotalar, gidroksidlar va agressiv
kon muhitlariga yugori kimyoviy qgarshilik;

- yaxshi qarshilik va past ishgalanish
koeffitsienti;

- material yuqori tezlik va bosim ko‘r-
satkichlarini ta'minlaydi.

- yaxshi elektr izolyatsiyasi

- plastiklarni olovga chidamli versiya-
larida mavjud [4].

ey BTy RERERS S
Al
i ‘

1-rasm. Suvchan lahimda polimer
goplamani yugoriga joylashish holati.

Plastik-Polietilen quvurlarning ajoyib

xususiyatlari mavjud va tog‘-kon sanoatida
metall havo kanallarini ular bilan almash-
tirish katta afzalliklarni olib keladi.

1950-60-yillardan Kanadadagi shaxta
ventilyatsiya qurilmalarida polivinilxlorid
quvurlari ishlatiladi, bu juda past havo
bosimi yo‘qotishlarini ta’minlaydi. Bunday
quvurlar agressiv shaxta suvlariga chidamli,
yuqori quvvatga ega va yetarli issiglik izol-
yatsiyasiga ega. Ular juda moslashuvchan va
osongina yig‘iladi, bu ularni o‘rnatish va
demontaj gilishni osonlashtiradi. Kanadada
shuning uchun konlarni gazishda polivinil-
xloridli shamollatish quvurlaridan foydala-
nish tavsiya etiladi.

Xulosa. Ushbu polimer goplamalar
boshga mustahkamlagichlardan juda qulay-
lik va afzallikga ega. Yog‘och mustahkam-
lagichlar suvli gatlamda chirish jarayonini
tezlashtiradi, sement goplama mustahkam-
lichlarda esa suv sement bilan aralashib
gatlamni yemirilishi va yumshashiga olib
keladi. Shuning uchun polimer goplamalar
aynan suvli gatlamlarni mustahkamlash
uchun igtisodiy va xavfsiz omil sifatida
garaymiz. Shu bilan birga polimerlar lahim-
ni uzog muddatga saglashga xizmat giladi.
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Anotatsiya. Ushbu maqgolada O ‘zbekiston rangli metallurgiya sanoatida mahalliy mineral
xomashyo resurslaridan foydalangan holda rangli, nodir va gimmatbaho metallarni
ajratib olish texnologiyalarining rivojlanishi va ularning amaliy qo ‘llanilishi keng tahlil
gilingan. Aynigsa, galliy kabi nodir va gimmatbaho metallarning ajratib olinishi alohida
digqatga sazovor bo ‘lib, ushbu jarayonning texnologik afzalliklari va murakkabliklari
batafsil o ‘rganilgan. Maqolada alyuminiy eritish jarayonida hosil bo ‘ladigan chigindi
suvlaridan galliyni ajratib olish usullari chuqur tahlil gilinib, bu jarayonning iqgtisodiy
jihatdan samaradorligi va ekologik xavfsizligi haqgida fikr yuritiladi. Chigindi suvlarni
qayta ishlash orqali galliyni ajratib olishning O zbekiston sanoatidagi ahamiyati ko rib
chigilgan, bu esa nafagat iqtisodiy foyda keltiradi, balki atrof-muhitni muhofaza gilishga
ham katta hissa qo ‘shadi. Shuningdek, maqolada bu texnologik jarayonning sanoat ishlab
chigarishida qo ‘llanilishi, uning energetik samaradorligi va atrof-muhitga salbiy ta'sirini
kamaytirish usullari, shuningdek, texnologiyani yanada takomillashtirish bo ‘yicha
tavsiyalar berilgan.

Kalit so‘zlar: elementlar, gimmatbaho metallar, rangli metallar, galliy, alyuminiy, gayta
ishlash, texnologik sxemalar, alyuminiy birikmalari, galliy oksidi, alyuminiy oksidi,
konsentratsiya.

AHAJIN3 NTPOLUECCA U3BJIEYEHUA I'AJIJINA U3 CTOUYHBIX BO/I,
OBPA3YIOHINXCH B ITPOLECCE IIVIABKHN AJTIOMUHUA
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Annomayusn. B dannoii cmamve noopoOHO NPOAHATUSUPOBAHBI MEXHOJIO2UU U3BTEUEHUs.
YBEMHBIX, DEOKUX U OpPA2OYEHHbIX MEMAllo8 U3 MECHHbIX MUHEPAIbHBIX CblPbeBbIX
pecypcosg Y3bexucmana, a makyce ux npakmuyeckoe npumernenue. Ocoboe @HumManue
VOeNeHO U361eYeHU0 MAKUX peoKuUx U YEeHHbIX Memalos, KaK 2aiiui, U ucciedo8aHl
mexHoI02udecKue npeumMywecmsd u Cl0HCHOCMuU 0aHH020 npoyecca. B cmamve makaice
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PACCMampusaiomcs, Memoobl U3GNEYeHUs 2AIUsL U3 CIMOYHBIX 800, 00PA3VIOWUXCS 8
npoyecce NIAGKU ANIOMUHUS, C AKYEHMOM HA IKOHOMUYECKYIO 3pgexmusnocms u
9KOJI02UYeCKYI0 6e30nacHOCmb IM0o20 npoyecca. Ananuzupyemcs sHavdenue nepepadoomxu
CMOYHBIX 800 OISl U3GJEUEHUS 2ANIUSL 8 KOHMeEKCme NpomblulieHHocmu Y30ekucmana,
YMo He MOIbKO NPUHOCUI IKOHOMUYECKYIO 8b1200Y, HO U 6HOCUM 3HAYUMETbHBII 6KIAO 8
oxpamy oxpyxcaroueli cpedvl. B cmamve makdce paccmampuearomcs 80npocwvl
npuUMeHeHUs. OAHHOU MEXHOI02UYECKOU npoyedypbl 8 NPOMbBIUIEHHOM NPoU3soocmee, eé
9Hepeemuueckas 3PHekmusHocms, cnocoodbl MUHUMUZAYUY HE2AMUBHO20 8030€liCEUs
Ha OKpyJcarnowyro cpedy, a makdxice OaHbl PEeKOMEeHOayuu no OalbHeUueMy
COBEPULEHCINBOBAHUIO MEXHONO2UIL.

Knioueevie cnoea:. snemenmul, opazoyenHvle Memaivl, Y8emubvle Memasivl, 2allul,
ATIOMUHUL, NepepadboOmKa, MexHON0SUUeCKUe CXembl, COCOUHEeHUs. AIOMUHUS, OKCUO
2QIUSL, OKCUO ANIOMUHUSL, KOHYEHMPAm.
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Abstract. This article provides a detailed analysis of the development and practical
application of technologies for extracting non-ferrous, rare, and precious metals from
Uzbekistan's local mineral raw materials. Special attention is given to the extraction of
rare and valuable metals such as gallium, and the technological advantages and
challenges of this process are thoroughly studied. The article examines the methods of
extracting gallium from wastewater generated during the aluminum smelting process,
focusing on the economic efficiency and environmental safety of this process. The
significance of processing wastewater to extract gallium in the context of Uzbekistan's
industry is highlighted, showing that it not only brings economic benefits but also
contributes significantly to environmental protection. The article also discusses the
application of this technological process in industrial production, its energy efficiency,
methods of minimizing its negative impact on the environment, and provides
recommendations for further technological improvements. The importance of applying
these technologies based on local resources for strengthening the national economy and
ensuring environmental safety in Uzbekistan is emphasized.

Keywords: elements, precious metals, non-ferrous metals, gallium, aluminum, processing,
technological schemes, aluminum compounds, gallium oxide, aluminum oxide,
concentrate.

Kirish. O‘zbekiston o0‘z yer osti | yerda mashhur  Mendeleyev  davriy
boyliklari bilan haqgli suratda faxrlanadi — bu | jadvalining deyarli barcha elementlari
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topilgan. Hozirga gadar 2,7 mingdan ziyod
turli foydali qazilma konlari va ma’dan
namoyon bo‘lgan istigbolli joylar anig-
langan. Ular 100 ga yaqin mineral-xom-
ashyo turlarini 0°z ichiga oladi. Shundan 60
dan ortig‘i ishlab chiqarishga jalb etilgan.
900 dan ortiq kon qidirib topilgan bo‘lib,
ularning tasdiglangan zahiralari 970 milliard
AQSH dollarini tashkil etadi [1-2].

G‘oyat muhim strategik manbaalar —
gimmatbaho metallar bo‘yicha 40 dan ortiq,
rangli, nodir va radioaktiv metallar bo‘yicha
40 ta, konchilik-kimyo xomashyosi bo‘yicha
15 ta kon qidirib topilgan.

O‘zbekistonda rangli metallurgiya ma-
halliy mineral xomashyo resurslari negizida
XX asrning  30-yillaridan  rivojlandi.
Respublikada rangli, nodir va gimmatbaho
metallar (oltin, mis, qo‘rg‘oshin, rux,
volfram, molibden, simob va boshqgalar)
konlari, Qoramozor mis-qo‘rg‘oshin-rux
koni, Obirahmat, Burchmulla, Oqtuz,
Takob, Ingichka, Qo‘ytosh, Langar rangli
metallar, Chodak, Zarmitan, Marjonbulog,
Kauldi, Kukpatos, Qizilolmalisoy oltin,
Qo‘rg‘oshinkon, Oltintopgan qo‘rg‘oshin-
rux, Qalmoqgqgir mis konlari va boshqalar
topilib sanoat miqyosida o‘zlashtirilishi
bilan rangli metallurgiya shakllandi [4].

Adabiyot tahlil va metodlar.
Rudalardan metallarni sof holda olish ishi
texnikada qaytarish, termik parchalash,
almashinish jarayonlari natijasida metallur-
giyaning turli tarmogqlari (pirometallurgiya,
gidrometallurgiya va elektrometallurgiya)da
amalga oshiriladi.

Galliy alyuminiy, rux, germaniy ruda-
lari va mineral xom ashyolarini gayta ishlash
jarayonida qo‘shimcha mahsulot sifatida
gazib olinadi. Rux ishlab chigarish chigin-
dilaridan galliy olish galliyning kamligi va
ularning tarkibining murakkabligi tufayli

ko‘pchilik bilan bog‘liq qiyinchilik tug‘-
diradi va metallning yugori narxini keltirib
chigaradi.

Galliy va vanadiyga talab va iste'mol
butun dunyoda o‘sib bormoqda, bu esa
ularni yugqori sur’atlarda ishlab chigarishni
amalga oshirishni talab giladi.

Galliy - bu kimyoviy element, uning
belgisi Ga va atom ragami 31. Bu yumshog,
kumush-oq rangli metall bo‘lib, xona
haroratida suyuq holatda bo‘ladi. Galliy
tabiatda erkin holda uchramaydi, lekin alyu-
miniy, sink va qo‘rg‘oshin rudalarida topi-
ladi [2].

Galliyning asosiy xususiyatlari:

Yumshoglik: Galliy juda yumshoq
metall bo‘lib, uni pichoq bilan kesish mum-
Kin.

Suyuglik: Galliy xona haroratida suyuq
bo‘lgan kam sonli metallardan biridir. Uning
erish nuqtasi 29,76°C (85,57°F).

Galliy gotishmalarini ishlab chigarish-
da ishlatiladi, bu gotishmalar yuqori erish
nugtasi va korroziyaga chidamliligi bilan
ajralib turadi. Galliy - bu juda foydali metall
bo‘lib, turli sohalarda qo‘llaniladi. Uning
noyob xususiyatlari uni zamonaviy texno-
logiyalar uchun muhim giladi. Umuman
olganda, galliyning yarimo‘tkazgichlar ish-
lab chigarishdagi ahamiyati juda Kkatta.
Uning noyob xususiyatlari uni zamonaviy
elektronika va optik qurilmalar uchun juda
muhim sanaladi [3-4].

Natijalar va muhokama. Alyuminiy
eritish jarayonida hosil bo‘lgan chiqindi
suvlaridan galliyni ajratib olish murakkab
kimyoviy va texnologik jarayon bo‘lib, turli
tahliliy yondashuvlarni talab etadi. Quyida
bu jarayonning asosiy bosgichlari va tahliliy
yechimlari keltirilgan:

Chigindi  suvlarning
galliyning holati

tarkibi va
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Alyuminiy eritish jarayonida hosil
bo‘lgan chiqindi suvlarida turli metallar va
aralashmalar bo‘lishi mumkin, lekin bizning
asosiy magsadimiz — galliy (Ga*") ionlarini
ajratib olish. Chiqgindi suvlar tarkibidagi
asosiy elementlar:

Komponent Kimyoviy Konsentratsiya
formulasi (mg/L)
Galliy Ga** 0.1-1.0
Alyuminiy AlP* 100-300
Natriy Na* 200-500
Sulfat SO+ 500-1000
Xlorid Cl 200-600

Kimyoviy cho‘ktirish usuli

Galliy suvda Ga*" ionlari shaklida
bo‘ladi. Galliy gidroksid (Ga(OH)s) past pH
darajasida cho‘kadi. Kimyoviy cho‘ktirish
usulida quyidagi reaksiya sodir bo‘ladi:

Ga**+30H —Ga(0OH)s3|

Ushbu reaksiya sodir bo‘lishi uchun pH

usulda katyonli almashinuv qatlamlari

orqali Ga** 1ionlari ajratib olinadi. Ion

almashinuvi jarayonida galliy va boshga

ionlar almashadi:

Ga**+3Na+(gatlamda)— Ga(qatlamda)+3Na*
lon almashinuvi samaradorligi gatlam-

ning turi va eritmaning konsentratsiyasiga

bog‘liq.
lon almashinuvchi Galliy ajratish
gatlam samaradorligi (%)
Katyonli g\a;tlam (turi 90%
Katyonli g&;tlam (turi 95%
Nano-filtratsiya va membran texno-
logiyalari
Nano-filtratsiya texnologiyasi  suv
tarkibidagi galliy ionlarini filtr mem-

branalari yordamida ajratishga asoslangan.
Galliy ionlari suv molekulalari bilan ta’sir

4-6 oralig‘idda bo‘lish1 kerak. Galliy | etib, membranadan o‘ta olmaydi, natijada
gidroksidi cho‘kishi bilan u ajratib olinadi. | ajratiladi.
pH Galliy gidroksidining cho‘kish Membrana turi Ajratish samaradorligi (%)
darajasi samaradorligi (%) Nano-filtratsiya (NF) 85%
3.0 10% Ultrafiltratsiya (UF) 90%
g-g gng) Plazma texnologiyasi
50 950/‘; Plazma texnologiyasida galliy va

Suyuq ekstraksiya usuli

Galliy suyuglikdan organik erituvchi
yordamida ajratib olinishi mumkin. Bu
usulda di-(2-etilheksil) fosfor kislotasi
(D2EHPA) ishlatiladi. Ekstraksiya quyidagi
reaksiyaga ko‘ra amalga oshiriladi:

Ga**+3HA—GaA;+3H*

Bu yerda HA — D2EHPA, GaAs esa

organik fazaga o‘tgan galliy kompleksidir.
Ekstraktantning Galliy ajratish

konsentratsiyasi samaradorligi (%)
05M 70%
1.0M 85%
15M 95%

lon almashinuvi usuli
Galliy ionlarini ajratish uchun ion
almashinuvi qatlamlari ishlatiladi. Bu

boshga metall ionlari suvdan elektr maydon
yordamida ajratiladi. Ushbu jarayon oksid-
lanish-gaytarilish reaksiyalariga asoslan-
gan bo‘lib, galliy ionlarini parchalash orqali
ajratishga yordam beradi.

Jarayon Galliy ajratish samaradorligi
parametri (%)
Plazma quvvati 80%
Reaktsiya vaqgti 90%
Ekologik va igtisodiy tahlil
Jarayonni  ekologik va iqtisodiy
jihatdan baholashda quyidagi omillar
hisobga olinadi:
Energiya I .
Jarayonturi | sarfi | SR |
(KWh)
Kimyoviy . .
cho*ktirish 5 Yugori O‘rtacha
Suyuq 8 Yugori Yugori
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ekstraksiya
lon 10 Yugori Yugori
almashinuvi g g
Nano- . .
filtratsiya 6 O‘rtacha Yugori
Plazm_a . 12 O‘rtacha Yuqori
texnologiyasi
Jarayonni  optimallashtirish  va

takomillashtirish
Galliyni ajratib olish texnologiyasining
samaradorligini oshirish uchun [3,4,7]:
v pH darajasini optimallashtirish,
v yuqgori samarador ekstraktantlar va
katalizatorlarni qo‘llash,
v energiya tejamkor usullarni Kkiritish
talab etiladi.

sarfi esa kimyoviy cho‘ktirishda (5
kWh).

2. Igtisodiy samaradorlik: Iqgtisodiy
samaradorlik 1 dan 10 gacha bo‘lgan
shkalada baholangan. Suyuq eks-
traksiya va ion almashinuvi eng
yuqori iqtisodiy samaradorlikka ega
(9 ball).

3. Ekologik xavfsizlik: Texnologiya-
larning atrof-muhitga ta’siri 1 dan 10
gacha bo‘lgan shkalada baholangan.
lon almashinuvi va nano-filtratsiya
ekologik xavfsizlik nugtayi nazaridan
eng yaxshi texnologiyalar (9 ball).

Ecological and Economic Analysis of Gallium Extraction Processes

—e— Economic Efficiency (1-10) - 9.0

—a— Environmental Safety (1-10)

N
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Kimyoviy cho’ktirBlnyug-suyuq ekstraksiydon almashinuvi

Nano-filtratsiya Plazma texnologiyasi

Processes

1-rasm. Alyuminiy eritish jarayonida hosil bo ‘Igan chiqindi suvlaridan
galliyni ajratib olishning ekologik va igtisodiy tahlili.

Yuqoridagi  diagramma  alyuminiy
eritish jarayonida hosil bo‘lgan chiqindi
suvlaridan  galliyni  ajratib  olishning
ekologik va iqtisodiy tahlilini ko‘rsatadi. U
quyidagilarni yoritadi:

1. Energiya iste’moli (kWh): Har bir
texnologiya uchun energiya sarfi
ko‘rsatilgan. Eng ko‘p energiya talab
giladigan texnologiya plazma tex-
nologiyasi (12 kwWh), kam energiya

Xulosa. Xulosa o‘rnida shuni aytish
mumkinki yugori toza va sof holda galliy
ajratib olish va metallurgiya sanoatining
muhim  vazifalaridan biri hisoblanadi.
Galliyning o°ziga xos xususiyatlari, ehtimol,
yanada gimmatli foydalanish imkonini be-
radi, shuning uchun butun dunyo bo‘ylab
kimyo muhandisligi dasturlarida uning
birikmalari bo‘yicha kengroq tadqiqotlar us-
tuvor bo‘lishi kerak. Oxir oqibat, biz galliy
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kabi muhim materiallar geosiyosiy tizim | samaradorlik bilan aylanib yuradigan dun-
orgali u yoki bu mamlakatning ragobat- | yoga intilishimiz kerak.
bardoshligi yoki ustunligidan ko‘ra ekologik
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TEPAQO‘TON KALIY TUZLARI KONINING GIDROGEOLOGIK
STRUKTURASINI O‘RGANISH
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Anotatsiya. Ushbu maqolada Tepaqo ‘ton kaliy tuzlari konining gidrogeologik strukturasi
o ‘rganilgan. Kon hududining gidrogeologik xususiyatlari, yer osti suviarining tarqalishi
va ularning kon qazib olish jarayonlariga ta’siri tahlil gilingan. Tadgiqotda konning
geologik tuzilishi va gidrogeologik sharoitlari o ‘rtasidagi o zaro bog ‘liglikni o ‘rganishga
alohida e’tibor qaratilgan. Shuningdek, yer osti suvlarining oqim yo ‘nalishlari va
ularning migdoriy tavsifi keltirilgan. Magolada kaliy tuzlarini gazib olish jarayonlarida
yer osti suvlarining salbiy ta’sirini kamaytirish bo ‘yicha tavsiyalar berilgan va konning
ekologik bargarorligini ta 'minlash uchun zarur chora-tadbirlar muhokama gilingan.
Ushbu tadgiqot Tepaqo ‘ton konining samarali ishlashi va yer osti suvlarining nazorati
bo ‘vicha ilmiy va amaliy asos yaratishga qaratilgan.

Kalit so“zlar: gidrogeologik sharoit, geologik holati, strukturav va tektonika, angidrit
yadrosida gil, gqum va kichik ohaktosh, galit tuzlari.

N3YUYEHUE 'NAPOTI'EOJIOT'HYECKOI'O CTPOEHUA
TIOBETATAHCKOI'O MECTOPOXJIEHUS KAJIUMHBIX COJIEN

Homoopoe Pycmam Ypanosuu 3yxypoeé Huzumanu Tozaeguu
Kapwunckuil unsicenepHo-3xk0Homudeckuil uncmumym, Kagheopa

Kapwunckuil undiceHepHO-3KOHOMUYeCKUll UHCmumym, kageopa
’ 2eode3uu, kadacmpa u 3emaenonvioganus ooyenm (PhD),

«loproe denoy, k.m.n. (PhD) doyenm, Kapwu, Y36exucman Kapuuw, Vsoexucman

Annomayusn. B oOannou cmamve u3yueHa  2uUOpPO2eONOSUMECKASl  CMPYKMYpd
Mecmopodcoenus: kKanutinovlx coneu Tenakomon. IIposeden ananuz euopoceoiocuiecKux
Xapakxmepucmux meppumopuu MecmopotcoeHus, pacnpoCcmparenus no03eMHbIX 800 U
UX IUAHUS HA Npoyeccbl 000bIYU noje3Hblx uckonaemovlx. Ocoboe HUMAaHUE YOeNeHO
UCCIe008AHUIO B3AUMOCBIA3U MEAHCOY 20/I02UUECKUM CIMPOEHUEM U 2UOPO2E0TI02UYECKUMU
yenosuamu mecmopodicoenusi. Onucanvl Hanpasienuss NOMoOKO8 NOO3EMHbIX 800 U UX
KOIU4ecmeeHHas xapakmepucmuxka. B cmamve npedcmasnenvl pexomeHoayuu no
CHUDICEHUIO He2AMUBHO20 8030€liCMBUsL NOO3ZEMHBIX 800 HA NPOYecchbl 000bIYU KATUIHBIX
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conetl U 006CyxHcOeHbvl
MeCmopOoNCOeHUSL.
Hannoe uccnedoganue HanNpagneHo HA CO30AHUE HAYYHOU U NPpaAKmMuyeckou Oasvl 0/is
aghpexmusHoll pabomul Mecmopoxcoerus Tenakomon u KOHmpoas NOO3EMHbLX 800.
Knroueswie cnosa. cuopoceonozuyeckue yciosus, 2eoocuieckoe coOCmostue, CmpoeHue
U MEKMOHUKA, 2IUHbBL, NeCKU U MeIKUe U3BECMHAKU, CONU 2ANUMA 8 AHSUOPUIMHOM slope.

STUDY OF THE HYDROGEOLOGICAL STRUCTURE OF THE TEPAKOTUN
POTASSIUM SALT DEPOSIT

Nomdorov Rustam Uralovich

Mepbl ons  obecneuenust IKONOCUYECKOU ycmoﬁwueocmu

Zuhurov Yigitali Togaevich
Karshi Engineering-Economics Institute, Department of Geodesy,
Cadastre and Land Use Associate Professor (PhD), Karshi,
Uzbekistan

Karshi Engineering-Economics Institute, Department of Mining,
PhD, Associate Professor, Karshi, Uzbekistan

Abstract. This article studies the hydrogeological structure of the Tepaqgoton potash
deposit. The hydrogeological characteristics of the deposit area, the distribution of
groundwater, and their impact on mining processes are analyzed. Special attention is
given to the study of the relationship between the geological structure and
hydrogeological conditions of the deposit. Groundwater flow directions and their
quantitative characteristics are described. The article provides recommendations for
reducing the negative impact of groundwater on potash mining processes and discusses
measures to ensure the ecological sustainability of the deposit.

This research aims to create a scientific and practical foundation for the efficient
operation of the Tepagoton deposit and groundwater management.

Keywords: hydrogeological conditions, geological condition, structure and tectonics,

clays, sands and small limestones, halite salts in the anhydrite core.

Kirish. Tepaqo‘ton Kaliy tuzlari koni
O‘zbekiston Respublikasi (Qashgadaryo
viloyati) va Turkmaniston Respublikasi
(Charjoy viloyati) chegarasida joylashgan
bo‘lib, chegara daryo bilan bo‘linadi.
Sho‘rdaryo ikki qismga bo‘ladi.

Konning  janubi-g‘arbdan  shimoli-
sharqgacha bo‘lgan uzunligi 24 km (shu
jumladan O‘zbekiston Respublikasida 14
km), Lalimkan antiklinal  hududida
(Turkmaniston Respublikasi) eni 7 km.
O‘zbekiston Respublikasi hududidagi kon-
ning kengligi 1,5 dan 3,0 km gacha yetadi.
Zaxiralarni hisoblashning umumiy rejasida
uning maydoni 69,6 km? bo‘lib, shundan
31,4 km? O‘zbekiston Respublikasi hudu-

dida (shundan 30,7 km?* barcha toifadagi
tasdiglangan zahiralar sxemasida) [1].

Morfologik jihatdan kon hududi janubi-
sharqgda joylashgan Gaurdak-Tepaqo‘ton
tepaliklari guruhidan iborat tog‘li hududdir.
Mintaganing eng baland cho‘qqisi Gaurdak
tog‘idir (1443 m). Konning O‘zbekiston
gismi doirasida relyefning maksimal absol-
yut balandligi 1100 m, minimali 830 m
(Sho‘rdaryoning suv chekkasi konning o‘r-
ganilgan gismining shimoli-g‘arbiy chega-
rasi yaqinida).

Strukturaviy va tektonik jihatdan
Tepaqo‘ton koni hududi Janubi-G‘arbiy
Hisor megantikliniyasida joylashgan. Me-
gantiklinal shimoliy-sharqiy zarbaning o‘z-
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garuvchan antiklinal va sinklinal zona-
laridan iborat. Megantiklinalning o°‘rta
gismida bir gancha mustaqil braxifoldlardan
tashkil topgan Gaurdak-Tepaqo‘ton antik-
linal zonasi joylashgan [2].

Ulardan ikkitasi (Tepaqo‘ton va
Lalimkan) kaliy tuzlarining Tepaqo‘ton koni
bilan bog‘lig. Kon maydonining tektonik
strukturasini  shakllantirish  Alp burma-
lanishining asosiy bosqgichida yakunlandi.
Eng muhim tog‘ qurilish harakatlari davri
Pliotsen va Antropogenga to‘g‘ri keladi va
hozirgi kungacha davom etmoqda.

Tepaqo‘ton antiklinal - katta braxiyan-
tiklinal burma bo‘lib, tik janubi-sharqiy (50°
gacha) va shimoliy-g‘arbiy (15—20°) ganot-
lari bor. Burma shimoliy-sharqiy zarbaga
ega, 30 km masofaga cho‘zilgan, kengligi
12-15 km ga yetadi va ko‘rib chigilayotgan
hudud chegarasidan tashgariga shimoliy-
sharqiy yo‘nalishda ketadi. Strukturada
mezo-kaynozoy cho‘kindilarining butun
majmuasi burmalanishda ishtirok etadi.
Antiklinalning markaziy gismi yemirilib,
uning o‘zagida yuqori Yura davri tog* jins-
lari to‘g‘ridan-to‘g‘ri yer yuzasiga yoki
antropogen shakllanishlar ostida chigadi.
Maydonning markaziy gismidan shimoli-
sharqda, Tepaqo‘ton antiklinalining shimoli-
g‘arbiy ganoti ikkinchi tartibli kichik gum-
bazsimon tuzilma bilan murakkablashgan
bo‘lib, uning o‘zagida Gaurdak formatsiyasi
cho‘kindilari yuzasiga chigadi. Gumbazning
diametri 3,0-3,5 km.

Adabiyot tahlil va metodlar.
Gidrogeologik tuzilishining murakkabligi-
dan kelib chiqib, O‘zbekiston Respublikasi
hududida joylashgan konning “qatlam-lin-
zasimon, tuzlarning qalinligi va sifati bo‘yi-
cha nisbatan mos keladigan” deb tasnif-
lanadi.

Kon hududida yura, bo‘r va to‘rtlamchi

davr yotqgiziglari rivojlangan. Gaurdak gat-
lami O‘rta Osiyoning tuzli tuzilmasi tar-
kibiga kiradi. Litologik tarkibiga ko‘ra
qatlam cho‘kindilari ikki qismga bo‘linadi:
pastki (angidrit va o‘tish subformatsiyalari,
kimmerij bosgichiga tegishli) va yuqori
(titon bosqichiga tegishli tuzli yoki galit
subformatsiyalari).

Angidrit subformatsiyasining kesimi
ko‘k-og va kulrang rangdagi monolit
marmarga o°‘xshash nozik tanali angidritlar
bilan ifodalanadi. Subformatsiya kesimining
yugori gismida turli galinlikdagi (10-60 m)
tosh tuzining linzalari joylashgan. Tosh tuzi
qo‘pol kristalli, zich, oq, kulrang, zangori
tusli, kamdan-kam uchraydigan qo‘shim-
chalar va kulrang angidrit gatlamlari bilan
joylashgan. Kondagi angidritli gatlam galin-
ligi 250-300 m [3].

O‘tish subsuiteti 0,5-14,0 m gacha
bo‘lgan angidrit va tosh tuzi qatlamlarining
oraliq gatlamlaridan iborat. Angidrit nozik
kristalli, zich, bitumli ohaktoshning ipsimon
tomirlari bilan yondoshgan. Tosh tuzi oq,
kulrang, qo‘pol va o‘rta kristalli, bitumli va
o‘tish gatlamining qalinligi 50-100 m.

Titon bosqgichi stratigrafik jihatdan
Gaurdak gatlamining yuqori gismini (alit
subformatsiyasi) va Karabil gatlamlarining
quyi subformatsiyasini birlashtiradi.

Konning markaziy gismida galit sub-
formatsiyasining konlari ochig emas, balki
konning butun maydoni bo‘ylab quduglar
orgali ochiladi. Galit subformatsiyasi quyi
(kaliyli bo‘lmagan) va yuqori (kaliyli) a’zo-
larga bo‘linadi.

Ustki gorizont angidrit va karbonatli gil
qo‘shimchalari va tomirlari bo‘lgan pushti
rangli dag‘al kristall tosh tuzidan tashkil
topgan. Bu gorizontning qalinligi 150-200
m. Ustki (kaliyli) a’zosi pushti va to‘q pushti
rangli tosh tuzining qatlamlari va linzalari

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD
MINING METALLURGY AND MANUFACTURING INDUSTRY

www.srt-journal.uz
46


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

(E) 1SSN: 3030-3214

IIM®POBBIE TEXHOJIOTMH B IPOMBIIIJIEHHOCTH Volume 2, Ne 3
DIGITAL TECHNOLOGIES IN INDUSTRY 2024
bilan almashinishi bilan ifodalanadi. Sil- | bo‘lib, ulardan 32 tasi O‘zbekiston

vinit, karbonat-gil tosh tuzi va angidrit
mavjud.

Kaliy tuzlari mavjudligiga garab, kaliy-
li element oltita gorizontga bo‘linadi: quyi
kaliyli, birinchi oraliq galit, o‘rta kaliyli,
ikkinchi oraliq galit, yuqori kaliyli va man-
tiya-galit. Galit (tuz saqglovchi) subfor-
matsiyasining umumiy galinligi 350-400 m
[4].

Kaliyli gorizont ostida tolali tomirlar
yoki mayda qo‘shimchalar ko‘rinishidagi
karnallit qo‘shimchalari bo‘lgan karbonat-
gilli tosh tuzi gatlami yotadi. Ushbu gat-
lamning qalinligi 0,3 dan 5,1 m gacha.
Qatlam pastki (kaliyli bo‘lmagan) element-
ning tomida yotadi, bu pastki (kaliysiz) va
yuqori (kaliy) o‘rtasida shartli chegara bo‘lib
xizmat giladi.

Quyi kaliyli gorizont uchta samarali
gatlamdan iborat:

Quyi (Nijniy) I, Quyi I, Quyi Il va
ularni ajratib turadigan ikki gatlamli tosh
tuzi.

Qalinligi 0,5 dan 3,0 m gacha bo‘lgan
angidrit-galit jinsi qatlami.Tog* jinsi galit va
sezilarli migdorda (38% gacha) linzalar va
qo‘shimchalar ko‘rinishidagi angidritdan
iborat.

Qalinligi 0,8-10,6 m bo‘lgan Quyi II
(sanoat) qatlam yupga tomirli to‘q pushti va
to‘q sarig-gizil silvinitdan, kamdan-kam
karnallit, angidrit va karbonatli loydan ibo-
rat.

Tosh tuzi gatlami, uning pastki gismida
silvit go‘shimchalari mavjud.

Qalinligi 1,0 dan 10,2 m gacha bo‘lgan

Quyi I qgatlam silvitli tosh tuzi bilan
ifodalanadi. KCI miqgdori - 1,5 dan 8,7%
gacha.

Konning sanoat gorizonti (Quyi I
gatlam) 51 ta quduq bilan kesib o‘tgan

Respublikasi hududida joylashgan konning
bir qismida burg‘ulangan. Qidiruv tarmog°‘i
notekis, quduglar orasidagi masofa 250 dan
2000 m gacha, konning ushbu gismidagi
o‘rtacha qidiruv zichligi taxminan 1,1
qudug/km2 ni tashkil giladi.

Tepagqo ‘ton kaliyli tuzlari koning 1-2-
gatlam yotqiziglari

Konning asosiy minerallari silvinit
rudalari (silvinit)dir. Silvinit asosan galit
(NaCl) va silvitdan (KCI) iborat. Silvinit
rudalarining uchinchi komponenti suvda
erimaydigan goldiqdir.

Karbon davrining metamorfik jinslari
slanetslaridan  tuzilgan. Lyossimon
yotqgiziglar tub jinslar ustida galin gatlam
hosil gilgan. Lyossimon yotgiziglar - mayda
(0,05 — 0,001 mm) changsimon hamda
loyga zarralardan tuzilgan bo‘sh cho‘kindi
tog‘ jinslari. Ba’zan tarkibida turli kat-
talikdagi mineral bo‘laklar (qum, shag‘al
toshlar) bo‘ladi. Paydo bo‘lishiga qarab,
asosan, prolyuvial, allyuvial, delyuvial,
flyuviglyasial, elyuvial tiplarga bo‘linadi.
Bu jinslar O‘zbekistonning tog‘, tog*® oldi
tekislik hududlarida uchraydi. Elyuvial,
lyossimon jinslar tub tog® jinslari (granit,
granodiorit, gil, qumtosh, ohaktosh va
boshgalar) ning nurashi va nurash material-

KON-METALLURGIYA VA ISHLAB CHIQARISH SANOATI

www.srt-journal.uz

I'OPHOJOBBIBAIOIIAS METAJIJIYPT'USA U OBPABATBIBAIOIIASA TIPOMBIIIVIEHHOCTbD

MINING METALLURGY AND MANUFACTURING INDUSTRY

47


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MH B ITPOMBIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

larining o‘z joyida qolib, qayta-gayta nu-
rashi natijasida shakllanadi. Qalinligi 0,10—
2 m bo‘ladi. Lyossimon jinslar tog® yuqori
mintagalarida uchraydi.

Natijalar va muhokama. Hududning
gidrotexnik tarmog‘i kam rivojlangan va
asosan vagtinchalik ogimlar bilan ifoda-
lanadi. Viloyatning asosiy suv arteriyasi
daryo hisoblanadi. Foydali qazilma bo‘ylab
O‘zbekiston qismining janubiy chegara
gismidan Sho‘rdaryo o‘tgan. Daryoning
manbai qor va buloglar, kuchli yomg‘ir mu-
him ahamiyatga ega. Suv iste'moli doimiy
emas: gishda va bahorda - 0,1 dan 1,4 m%s
gacha, yozda - 0,04 dan 0,07 m%/s gacha.

Daryoning muayyan davrlarida Sho‘r-
daryo butunlay quriydi. Rasmiy ravishda bu
daryo, daryo havzasiga kiradi. Amudaryo
esa tog‘ oldi tekisligidagi to‘rtlamchi davr
cho‘kindilari orasida yo‘qolganligi sababli
doimiy suv ogimlariga etib bormaydi.

Vodiy tubi to‘rtlamchi davr cho‘kindi-
laridan tashkil topgan (asosan, allyuviy va
prolyuviy), vodiyning uzunligi 20 km ga
yaqin, eni 0,2 dan 1,0 km gacha. Vodiy tubi
biroz tepalikli hududdir. Vodiyning shimoli-
g‘arbiy ramkasi ko‘pincha qoyali qoyalar va
tik girlar bilan ifodalangan, shargiy ramka
esa bir gator tepaliklar va kichik tepaliklar
bilan ifodalanadi. Oxirgi ikkita suvli gatlam
galin tuzli qatlamlar ostida joylashgan
bo‘lib, konning kon-geologik sharoitlariga
ta'sir gilmaydi. Kalloviya-Oksfordiy suvli
gatlam majmuasining eng diggatga sazovor
obyekti daryoning o‘ng qirg‘og‘ida joy-
lashgan Xo‘jaypaqning ko‘tarilgan bulo-
g‘idir.  Sho‘rdaryo  Tepaqo‘tan  (yoki
Xo‘jaypak) qishlog‘ining janubi-shargiy
chekkasi yaginida. Bu butun dala may-
donidagi eng kuchli bulog (minimal ogim
tezligi 31 1/ s). Suvi iligq (20°C), o‘ta sho‘r
(minerallanishi — 64,7 g/l, shu jumladan

NaCl — 52,11 g/l) vodorod sulfid hidli.

Sulfatli karst Tepaqo‘ton antiklina-
lining asosiy qismidagi to‘rtlamchi davr
yotqgiziqlari ostidagi Gaurdak gatlamining
angidritli subformatsiyasining tog‘ jins-
larining chigishlarida uchraydi. Konturning
janubi-shargida tuz ustuni bor uzunligi 100-
150 m gacha bo‘lgan karst chuqurliklari va
karst jarlari mavjud. Bu yerda kaliy tuzlari
uchun qidiruv quduglarini burg‘ilashda (75
va Ne76 quduglar) angidritlarda Kkarst
bo‘shliglari uchragan bo‘lib, ularni to‘ldirish
uchun 140 t sement, 495 m?® ballast va 57
tonna boshga materiallar ishlatilgan, ammo
bu burg‘ulash suyugqligining so‘rilishini
to‘xtatishga olib kelmadi. Ushbu subfor-
matsiya jinslarining yorilishi va karstatsiyasi
kuchaygan intervallar mahalliy eroziya ba-
zasidan yuqgorida gayd etilgan, lekin ba'zan
katta chuqurliklarda (200-300 m gacha)
kuzatiladi. Bunday tadgiqgotlar kaliy tuzlari
konlarining samarali qazib olinishini ta’min-
lash, kon gazish jarayonida yuzaga kelishi
mumkin bo‘lgan xavflarni oldindan aniqlash
va suv ogimi kabi xavfli jarayonlarni oldini
olish magsadida amalga oshiriladi. Ushbu
magola quyidagi muhim yo‘nalishlarga e’ti-
bor garatadi:

1. Kaliy  tuzlari gatlamlarining
tuzilishi — tuz qatlamlari geologik
qatlamlar bilan o‘zaro aloqada bo‘la-
di, shuning uchun ularning joylashuvi
va kimyoviy tarkibini o‘rganish ke-
rak.

2. Gidrogeologik struktura — yer osti
suvlarining harakati, ularning man-
balari va minerallanish darajasi
muhim ahamiyatga ega, chunki bu
kon gazish jarayoniga ta’sir qiladi.

3. Qo‘shimcha geofizik va geo-
kimyoviy tadqgiqotlar — bu usullar
orgali kaliy tuzlarining chuqurligi,
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zichligi va kimyoviy tarkibini anigroq

aniglash mumkin.

Xulosa. Ushbu o‘tish subformat-
siyasining karstlanishi tosh tuzining a'zolari,
gatlamlari va linzalarining yuvilishi bilan
bog‘liq bo‘lib, buning natijasida uning
ustida joylashgan angidritlar hosil bo‘lgan
bo‘shliglarga qulab tushadi. Angidrit
yadrosida gil, qum va kichik ohaktosh
parchalari bilan to‘ldirilgan bo‘shliglar
aniqlangan. Biroq, g‘orlarning aksariyati
to‘ldirilmagan. Kon hududidagi tuz qat-

lamlari Karstini (galit subsuiteti) shartli
ravishda ikki turga bo‘lish mumkin - yopiq
(gadimiy) va ochig (zamonaviy). Ustida
joylashgan tuzli karst Tepaqo‘ton antik-
linalining asosiy gismidagi angidrit chigim-
larini o‘rab turgan chekka tosh tuzi ketma-
ketligida rivojlangan.

Hududning gidrodeologik holatidan
kelib chiggan holda kon mashinalarini,
texnikalarini va mustahkamlash material-
larini tanlashni tavsiya etaman.
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NCCIEAOBAHUE METOJ10B U3BJIEYEHUSA METAJIJIOB U3
CBHUHIIOBO-BUCMYTOBBIX IIIJJAMOB U KOHBEPTEPHOU ITbLJIN

- =

Cauoaxmeooe Axkmam A6oucamuesuy Xacanoe Aooypamuo Canuesuu
(PhD), ooyenm ragedpvr «Memannypeusiy HITTY, 0-p. MexH. HayK, npogeccop, 3amecmumens 2IAGHO20 UHIICEHEPA
Hasout, Y36exucman no nayke AO «AI'MK», Anmaneix, ¥Y36exucman

Annomayusn. B cmamuve ucciedosamnsi cnocobwvl nepepabomku moHKOU nbliu KOHEepmepa
U C8UHYOBO-BUCMYMOBBIX ULIAMOE CEPHOKUCIOMHO20 yexa. Ycmanosnena 3a8Ucumocms
NPOOONHCUMENILHOCMb  BbIYENAYUBAHUU U MeMNepamypbl HA CMeNneHb pPAac8opeHUs]
CBUHYA U cepedpo O Kaxcoou cmaouu. V3yuenvl mexnonozuveckue napamempwl
KapOOHU3ayuu C8UHYA U3 NOJYYEHHO20 PACMBOPA.

Knwuesvie cnosa. «KoHeepmepHas Nullb, CEUHYOBO-GUCMYMOBHIU  ULIAM, COJlb,
pacmeoperue, pacmeop, uibmpayus, oceenmienue, omcmausarue, kapoornuzayus, pH.

QO‘RG‘OSHIN-VISMUTLI SHLAMLAR VA KONVERTER CHANGIDAN
METALLARNI AJRATIB OLISH USULLARINI O‘RGANISH

Saidaxmedov Aktam Abdisamievich Xasanov Abdurashid Saliyevich

Texnika fanlari doktori, professor, “AGMK " AJ bosh
muhandisining ilmiy ishlar bo ‘yicha o ‘rinbosari,
Olmaliq, O zbekiston

(PhD), "Metallurgiya" kafedrasi dotsenti, Navoiy davlat konchilik
va texnologiyalar universiteti, Navoiy, O ‘zbekiston

Annotatsiya. Ushbu maqolada konverterning mayda changi va sulfat kislota sexining
qo rg ‘oshin-vismutli shlamlarini gayta ishlash usullari o ‘rganilgan. Qo rg ‘oshin va
kumushni eritish darajasiga vaqt va haroratning ta'siri har bir bosgichda aniglangan.
Olingan eritmadan qo rg ‘oshinni karbonatlashning texnologik parametrlari o ‘rganilgan.
Kalit so‘zlar: konverter changi, qo ‘rg‘oshin-vismutli shlam, tuz, eritma, eritish,
filtratsiya, yoritish, cho ‘ktirish, karbonatlash, pH.

STUDY OF METHODS FOR EXTRACTING METALS FROM LEAD-
BISMUTH SLUDGES AND CONVERTER DUST

Saidakhmedov Aktam Abdisamievich Khasanov Abdurashid Salievich
PhD), Associate Professor of the Department of Metallurgy, Navoi Doctor of Technical Sciences, Professor, Deputy Chief Engineer
State Mining and Technology University, Navoi, Uzbekistan for Science at JSC "AGMK", Almalyk, Uzbekistan

Abstract. The article investigates the methods of processing fine converter dust and lead-
bismuth sludges from the sulfuric acid workshop. The dependence of leaching time and
temperature on the dissolution degree of lead and silver at each stage has been establi —
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shed. The technological parameters of lead carbonation from the resulting solution have

been studied.

Keywords: converter dust, lead-bismuth sludge, salt, dissolution, solution, filtration,

clarification, settling, carbonation, pH.

BBenenue. CBUHIIOBO-BUCMYTOBOM
oUlaM M KOHBEPTEPHOM MBUIM MEIHOU
IPOMBIIUIEHHOCTH TPEACTABIAIOT CcO00M
MHOTOKOMITIOHEHTHBIE MPOJIYKTHI, Xapak-
TEPUBYIOIIUECS  Pa3HOOOPa3HbIM  XUMHU-
YECKHUM, T'PaHyJIOMETPHUUYECKUM U (Pa30BbIM
COCTaBOM, 3aBHCSIIIUM OT HCXOJHOTO ChIPhS,
criel(pUKU TEXHOJIOTUH, KOHCTPYKITUU TEX-
HOJIOTUYECKOTO M Ta3004YMCTHOTO 000py-
noBanus [1]. CeronHs B Hamel pecryOnke
B OOJIBIITUX KOJMYECTBAX 0Opa3yrTCs Ipo-
MBIIIJIEHHBIE OTXO/bI, COJAEPKAIINE CBUHELL.
B uactHOCTH, Ha MENEIUIaBUIBHOM 3aBO/JIE
AJIMAJIBIKCKOTO TOPHO-METAJUTYyPrU4eCcKOro
KoMOuHaTa coopaHo 6osiee 50 ThICSAY TOHH
TOHKOW KOHBEPTEPHOM IMBUIU MEEIIIIaBUIIb-
HOTO 3aBoja U Oojee 15 ThiCSY TOHH
CBHHIIOBO-BUCMYTOBBIX LITaMOB. Pa3zpabot-
Ka ¥ BHeJpeHue 3P ()EKTUBHBIX TEXHOIOTUI
nepepaboTKH MPOMEKYTOUHBIX TMPOIYKTOB
ra3004YMCTKH MEIHON MPOMBIIUICHHOCTH —
3TO HE TOJBKO MYTh CHUXKEHHUSI HKOJIOTHU-
YECKOW Harpy3ku, HO W TOBBIIIEHUS 3KO-
HOMHUYECKOUN 2()PEKTUBHOCTH MPOMBIIILICH-
HOTO MPEAIPUATHS.

JlureparypHblid aHaJIM3 7|
MeTroaoaorusa. Menkas 1bUIb, YJIABIIU-
BacMas  pPYKaBHbIMM  WJM  DJIEKTPO-

bunbTpaMu, BKIIIOYACT B c€Osl TEPBUYHBIC
YaCTUIIBl IIUXThI, CYyOJUMAIUU JIETKUX
JETy4YrX KOMIIOHEHTOB M TIPOJYKTOB HX
OKUCJICHHSI B DPa3M4YHBIX Tporopiusx. B
ANEKTPOUIBTPAX MPU TPOXOKIACHUU TO-
TOKAa 3albUICHHOTO Ta3a 4Yepe3 »dJIEKTpHU-
YECKOE IM0JI€ YACTHIIBI MBI MPUOOPETAIOT
ANEKTPUUYECKUN 3apsii U YCKOPEHHE, 4YTO
3aCTaBIsIC€T WX JIBUTAThCS BJIOJb CHJIOBBIX

JUHUN C TOCJIENYIOIUM OCAXKIECHUEM Ha
aNeKTpoaax. B aTom cirydae s3Hepro3aTpartbl
Ipu  AICKTPOPMIBTPAIIUNA  CYIIECTBEHHO
HIKE, YEM B JIPYTUX NbUICYJIABIUBAIOIINX
YCTPOMCTBAaX, TMOCKOJBbKY CHJIbI, BBI3bI-
BalOIIMEC OCEJaHME YacTHI[ IbLUIM, JCHUCT-
BYIOT HE Ha BECh Ira30BbIi MOTOK, a TOJIBKO
Ha caMU 4acTULbl. KpyITHOCTh TOHKOM NbLIN
anekTpouiibTpa MeHee 1 MKM, KOTOpBIE B
OCHOBHOM COCTOSAT U3 Cyjbdara cBUHIA [2].

Crenenp nepexoaa MUKPOBKIIOUYEHHI
B TIbUIETa30BYI0 (ha3y TakKe 3aBUCUT OT
paznuYHbIX (aKkToOpoB [2], MPU KOTOPHIX 1O
CPaBHEHHUIO C HCXOJHYIO IIMXTY MEJKO-
JIMCTIEPCHBIC TMBUIM 3HAYUTENIHO o0ora-
IIAIOTCS  JIPOTOLICHHBIMM ~ METaJUlaMH U
PEIKUMU DJIIEMEHTaAMH.

NunuBuayanbHas nepepadoTKa
CBUHIIOBO-BUCMYTOBBIX IIUIAMOB U TBLIX
MOXET OCYIIECTBIATHCS MUPOMETAILTYP-
TMYECKUM WM THAPOMETAILTYPru4eCKUM
METOJaMH, B TOM YHKCIIE€ COBMEIICHUEM
MAPOMETAIUTYPrUYECKOr0 M TUAPOMETA-
JyprAvecKoro mporeccoB mo cxeme [3].

[MupomeTanmyprudeckas nepepadoTka
CBUHI[OBO-BUCMYTOBBIX NUIAMOB U MbUIX
UMEeT TPEUMYIeCTBa, OOYCIOBICHHbBIC
BBICOKOM OTHOCUTENIBHOU 3(P(HEKTUBHOCTHIO
o00Opy/OBaHUST U OTHOCUTEJILHOW Jieliie-
BU3HOM UCIIOJIB3YEeMbIX peareHToB. OaHaKo
HU3KOE Ka4eCTBO MOJy4aeMOU MPOAYKIIUH,
BbIJIeJIeHHE OOJIBIIIOTO KOJMYECTBA IMBLIU U
razoBoii  ($a3zpl U HEOOXOIUMOCTh €€
OYHCTKHU, IOJHOE OTIEJICHUE METAIUIOB, a
TaKK€ BBICOKHME HHEPro3aTpaTrbl U Kallu-
TaJIbHbIE 3aTPAThl 3a4aCTYyIO MPEMSITCTBYIOT
BHEJIPEHUIO TUPONPOILIECCOB B  MPOU3-
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BOJICTBO [4, 5].

Jlo HemaBHEro BpPEMEHM IIyJbIbl U
PacTBOPBI, CoIEpIKalue CyIb(haThl, OTIPaB-
JSUTHCh Ha 00€3BPEKMBAHUIO W IIIJIAKOBHIE
OTBBUIBI IO BCEMY MHUpPY, ceilyac BHUC-
MYTOBBIE U CEJICHOBBIC LIJIaMbl XPAHITCS U
M0 BO3MOXHOCTHM MPOJIAIOTCA B BHUJIE
IIPOMEKYTOUYHOM poayKIuu. HecomHeHHo,
Takol crnoco0 yTWUIM3alMu OTXOJIOB MpU-
BOJUT K JOMOJIHUTEIBHON 3KOJIOTMYECKON
Harpy3ke, a OTCYTCTBHE TEXHOJIOTUU
KOMILJIEKCHOM  TepepabOTKU  MPOMEXY-
TOYHBIX MPOAYKTOB MPUBOJUT K MOTEPE
LEHHBIX KOMIIOHEHTOB, B TOM YHCJIE€ IIBET-
HBIX U JIPOTOLIEHHBIX METAJIJIOB.

PaboTa nmocasiiieHa uccie10BaHnuIo0 Me-
TOJOB MEepPepabOTKN KOHBEPTEPHBIX MbLICH
U OTXOJIOB CEPHOKHUCIIOTHOT'O MPOU3BOICTBA
C LENbI0 U3BJICYCHUS U3 HUX IBETHBIX U
0JIarOpOJIHBIX METAJIOB.

[Ipn onpeneneHnn ConepKaHUS LIBET-
HbIX W OJaropofHbIX METAJJIOB B KOH-
BEpTEPHOM NBUIM W BHUCMYTOBOM IIJIaMe
UCIIOJIb30BaHUE PEHTIE€HOCHEKTPAJIbHBIE U
pEHTreHO(IIyOpECIIeHTHbIE, aTOMHO-IMHUC-
CHOHHYIO U aTOMHO-a0COPOIIMOHHYIO CIIEK-
TPOMETPUIO, a TakKe Macc-CIEeKTPo-
METPUYECKUE METOJIbl aHaJIh3a Jaju MOoIy-
YUTb JOCTOBEPHBIC JJAHHBIC O OINpEJEICHUE
CJEIOBBIX KOJUYECTB DJJEMEHTOB M HUX
pacrpeiesieHus B UCXOTHOM MPOAYKTE.

CpenHuii XMMHYECKUH COCTaB CBUH-
1IOBO-BHCMYTOBOTO Iiama (B %): Pb 40; Cu
4;7Zn 0,4; Seer 12; Bi 0,4; (B 1/1): Au 10; Ag
300.

CpenHuii XUMUYECKU COCTaB KOHBEP-
TEPHOW TOHKOMCIIEPCHOM mbltu (B %): Pb
45; Cu 3; Zn 10; As 0,3; Seer 12; Bi 0,3; (B
r/T): Au 2; Ag 150.

Pe3yasbTartsl. [[11s1 nepepaboTku MeTO-
JIOM XUMHUYECKOTO OOOTaIEHUsI TOTOBST
HIMXTY, KOTOpasi COCTOSAT U3 KOHBEPTEPHOU

MBUITM MEJEIJIAaBUIIBHOTO 3aBOJA U CBHUH-
IIOBO-BHCMYTOBOIO IIIJTAMAa B COOTHOUIEHUHU
80:20%. IlomydyeHHyH IIHUXTY BBIIIE-
nayuBaid (MPOMBIBANIM) B HM3BECTKOBOM
cpene amis ynajieHus Cyib(paToB METaJIOB.
ITociie mpombiBkM 3HaueHue pH pactBopa
yBEJIMUMBAIM 110 5,5-6 W BBIIIEIAYUBAIH
IIOBAPEHHOW COJII0 B JBYX CTausx IO

paspabotanHo# cxeme (puc.l).
NaCl
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Puc.1. Texnonozuueckas cxema
nepepadomku KOH6EpmMepHol NbLIU U

CEUHU060-6UCMYM06020 Wi1ama.
1-opobunxa; 2-peakmop 0ns pacmeopenus coau,
3-pacxoouas emkocms conesoeo pacmeopa, 4-uau
0J15 NPUCOMOBIEHUE U3BECKOB020 MOJIOKA, 5-
peakmop 055 conesoco gvlujenaqyusanus; 6,10-
Hymy gunempuwl; 7,1 1-manscycmet; 8- coopnas
eMKOCb 07151 Xa0puda ceunya, 9-peakmop 0
kapbonusayuu,; 12,13-eaxyymunacocwl,; 14-nacoc.

Konnentpamnuto NaCl ycranaBiuBanu
Ha ypoBHe 220 1/1 Ha | cragum BbIIIe-
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mauuBanud, 180 r/x1 Ha Il cragum.

B mporiecce conieBoii BhIlleTaYBaHUN
CBUHEIl TIEPEXOJUT B pacTBOP B BHUJE
XJIOpUaa. XJIOpUJ CBUHIIA PACTBOPSETCS U
o0pasyeT KOMIUIEKCHYIO COJIb B OOpaTHOM
peaktuu: PbCl,; + 2NaCl = NazPbCl,

PactBopenue cynbdara cBuHIIA TTPOTE-
KaeT MO TOW K€ PEaKIMH, YTO U HMCXOJIHOE
XJIOPUPOBAHWE TI0O OOpPaTHOM PEAKITUU:
PbSO,4 + 2 NaCl = PbCl + Na;SO4

[ToMmuMo cCBHHIIA B pacTBOP MOTYT
BBIICNIATHCS LIMHK W cepedpo, oOpasys
xaopuael: ZnSO, + 2NaCl — ZnCl, +
Na,SO4

NaCl + AgCl < Na[AgCl,]

C uenbio U3BJICYEHUSI CBUHIIA U3 KOH-
BEPTEPHOU MBUTH M CBUHIIOBO-BUCMYTOBBIX
nutamoB nposojuiack Il cragum mponecca
COJICBOC BHINICIIAYNBAHUE TIPH TEMIIepa-
typax 50, 70, 90°C ¢ konuenTpauueut 220 u
180 r/n xmopuaa Hatpus. [IpogomkuTens-
HOCTh  BBINICJIAYMBAHAE YCTaHABIUBAIU
paBHOM 2 Yaca Ha KaXJIOM CTaJuM TPHU
cootHomiennu T: K = 1:4. Jlna ynaneHus
XJIOpU/Ia CBUHIIA U3 HEPACTBOPEHHBIX KOM-
MTOHEHTOB PACTBOP JEKAHTUPOBAIIH, TPOMBbI-
BaJu U GUIHTPOBAIIH.

[Ipu BBICOKOM KOHIIEHTPAllMU COJIM B
pacTBOp TMEPEXOIUT 3HAYUTAIbHAS YacTh
cepebpo, TOITOMY HCCIIEIOBAHUS TIPOBO-
JTWINCh TIPU KOHIIGHTpPAIlMd COJIM  HE
npesbliatonieit 220 /1.

Ilocne comeBoi BrImieIaunBanuu Ha 11
CTaIuM Macca OCajJKa yMEHBIIWIACh Ha
48%. B npouecce BbIIIETAaYMBAHUM B PacT-
BOp TMEpenuid CBHUHEI, 4acTh cepedpo, B
pe3yabpTaTe Yero Mejab, IIUHK, 30JI0TO U
cepebpo B KeKe 0OOTaTWIIMChH MOYTH B JIBA
paza. IlomydyeHHYI0 KeK IIeIeco00pa3Ho
HAMpaBUTh BMECTE C MEIHBIM KOHIICH-
TpaTOM Ha OTPAXATEIbHYIO TUIABKY, IMPHU
HTOM TEXHOJIOTHYECKHUE MTOKA3aTENN TIABKU

MOBBICATCS 32 CUET BBIJICNECHUS 30JI0Ta U
cepeOpa B MEJHYIO IITEHH.

100

90

80

60

50 / T=90°C
40 T 70°C

TSOC

CTeneHb pacTBOpeHHA, %
. |
(=]

T, min

Puc.2. 3aeucumocmsb cmenenu
pacmeopenus ceunya nocie Il cmaouu
coJjiegoe evluje1auueanHue KOH8ePMmMepPHoll
NbLIU U C6UHUO0B0-BUCMYMOB020 ULIAMA
0m nPoOONHCUMETbHOCIU RPOYecca u
memnepamypot.

B pe3ynbrare TEXHOJOTHYECKUX U
HKCIIEPUMEHTAIbHBIX HCCIEAOBAHUN OBLIH
oTpe/ieNieHbl ONTUMAJIbHbIE TEXHOJIOIHYEC-
KM€ MapaMeTpsl Mpolecca BblLIeIauyMBaHUS
(puc. 2).

CoOTBETCTBEHHO, MpPH TEMIEpaType
90°C crerneHb pacTBOpPEHHUs CBHHIIA B HUC-
XOIHOM mpoxaykre cocraBuina 94%. Ilocme
JEKaHTaIMN U QUIBTPALIUU CONEPIKAIIUHCS
B pacTBOpe CBHHEIl KapOOHU3WPOBAIU
100aBKOI TexHUYeCKoi conbl B cpeae ¢ pH
8,8-9.

PbCl,+Na,CO3=2PbCO3+2NaCl

[Tocne kapOoHM3aNUKU OCANOK (DHITH-
TpoBaym ¢ moydeHuem PbCOsz; u pactBop
UCIIOJIB3YIOT B KaueCTBE 0OOPOTHOTO pacT-
BOpA.

3akiroueHusi. AHaiU3 peE3yJIbTATOB
MPOBEJCHHBIX JKCIEPUMEHTOB IO3BOJISET
CIeNaTh CIEAYIONINE BHIBOIBIL:

- IloBeimienue  TemmepaTypsl B
MPOIIECCE BHINMIETAYUBAHUS TIOJIOKUTEIBHO
BJIUSIET HA CTENEHb PACTBOPEHHUS CBHUHIIA;
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- B nmpouecce coneBoro Bhlie-
JayuBaHMs JPArolleHHbIE METajulbl He
HepexoAsT B pacTBOpP M OTHEISIOTCS B
nporecce guiabTpoBanusa. Kek, B KoTopom
coJiepXaHHUe JParoleHHbIX METAJJIOB YBe-
JMYUIIOCH TIOYTH B JIBA pa3a, HAIpaBIIsAETCS
Ha JAJIbHEHIYIO TepepadoTKy;

- Ha ocHoBe HayuHBIX HCCIEOBaHUMN
pazpaboTaHa oNTUMalbHasi CcXema Iepe-
pabOTKN KOHBEPTEPHOU MBLIM M CBUHII0A0-
BUCMYTOBOTO IIJJamMa, IIO3BOJSIOIIAs HE
TOJIBKO U3BJICYb LIEHHbIE KOMIIOHEHTHI, HO U
YCTPAHHUTh 3KOJOTUYECKHUE MPOOIIEMBI.
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OCOBEHHOCTHU A0OPA3PABOTKU I'A3OKOHAEHCATHBIX
MECTOPOXKJIEHUHN MYTEM BO3BPATA U3 ITIPOCTAUBAIOIIMUX
CKBAKHH B OKCIVIYATALIMIO
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boitmanosna IHanscueeuy Axpop yanu
Tnasnwvuii cneyuarucm omoena
Kanouoam mexnuueckux Hayx,
. Hoxmopanm Kapwurckozo npuenedenus PuHaHCUposanus,
enasmolil cneyuanucm, AO
o e " UHIICCHEPHO-IKOHOMUHECKO20 Oenapmamenm no pabome ¢
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ORCID ID: 0009-0002-4568-5106 ORCID ID: 0009-0007-4312-8548 azenmemeamu,
Tawxenm, Y3bexucman
Anuomauuﬂ. Paccmampueaemwl HAy4Hble UCCJZ@()O@GHU}I 6 06Jlacmu

VCOBEPUIEHCMBOBAHUSL  CUCTEM — 00PA3PAOOMKU  MECMOPONCOCHULL  Y2l1e8000P0008,
NOBLIUAIOWUX CMENEeHb U3GTIeYeHUs. 3aNnaco8 2a3a U 24306020 KoHoencama. OQOHuUM u3
MaKux HanpasieHull s61s1emcs NoGvlueHue 3@PheKkmusHocmu dKCNAYamayuu 6ce2o
npooypenHo2o (oHOa CKBAdICUH, 3a CHem KANUMAIbHO20 PEeMOHMA CKBAICUH.
Meponpusmuil no 3ape3Ke HAKIOHHO-HANPAGIEHHbIX U 20PUBOHMANbHBIX OOKOBbIX
CMBOJI08 8 0e30elUCMBYIOUUX CKBANCUHAX.

Ilpusedenvt pes3yromamuvl onvima NpUMeHeHUs 3ape3Ku OO0KOBbIX CMB0N08  HA
MeCMOpOHCOCHUSX Vele8000p0008 Y30ekucmana 6 OCHOBHOM 8 CK8ANCUHAX HeDMIAHbLX
MeCmopoNCOeHUL HAXOOAWUXCSA HA Cmaouu 0opa3pabomku, max Kak, XapakxmepHou
0COOEHHOCMbIO  00PA3PAOOMKU  OOILUUHCINBA MECMOPONCOCHUN SBNSAEeMCsL  HU3KULL
VPOBeHb 8bIPAOOMAHHOCIU 3ANACO8, HU3KOE meKyujee Niacmosoe 0asleHue, 8blCOKUL
VPOBeHb 00800HEHUS. OMOENbHLIX 30H U YUACMKOB8 3ANeHCU. Ol B80CCMAHOBIeHUS
NPOOYKMUBHOCMU NPOCMAUBAIOUWUX U HUZKOOCOUMHBIX CKEAXCUH Ha Oeticmaytowux ' KM,
Modicem cmamv OOHUM U3 UHCMPYMEHMO8 YNPAGIEeHUs NPOYeccamu O0U38NeHeHUs]
V2le8000POOH020  Cblpbsl, NOO00EPIHCAHUSL 00beMo8 000bluU 2a3a U HNOBLIULCHUSL
aghghexmusrnocmu 0opazpabomxu, CHUNCEHUS. KANUMALbHBIX GILONCEHULL U 3ampPam Ha 3KC
NLyamayuio CK8AMCUH.
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Yyumuwieas eblilecKa3arnrnoe, Ha smane OONONHUMENBHO20 0CB0CHUS 2A30KOHOEHCAMMHbBIX
Mecmopoofcdeﬂuﬁ Uucnobsosarnue CMOpPOHHUX  pecypcos Mmoancem noesicunio
Koad)qbuuueﬂm uszejiedernus  2casa u KOHOeHcama  3da cuem  payuoOHAaJlbHO2O
O0ONOJIHUMENIbHO20 U361eYeHUs. y2]l66060p0006 uz cyugecmeyrouwux CK6AasCuH.

Knrwuesvie cnoea. 00pa3pa60ml<a, 26130KOH0€Hcam, MecmopaofcdeHuﬂ, us3ejiederus,
2€0J102UYeCcKuil 3andac, 006191'{61, KOHaeHCCZm, 3apes3Ka OOKOBbIX cmeoJios, HU3BKUL YPOBEHb
6’blpd50maHHOCWlu 3anacoe, 00800HeHUs CKB8AIHCUH, KAnumaiHolu PEMOHM CKEAINCUH.

FAOL BO‘LMAGAN QUDUQLARNI QAYTA ISHGA TUSHIRISH ORQALI
GAZ KONDENSATI KONLARINI QAYTA O‘ZLASHITRISH
XUSUSIYATLARI

Asadova Xulkar Omonov Sohibnazar Sharopov Abrorbek

Boymanovna Panjiyevich Axror ugli
Moliyaviy jalb etish boshgarmasi

Texnika fanlari nomzodi, bosh Doktorant Qarshi muhandislik- . . .
. PR S . bosh mutaxassisi, kredit va reyting
mutaxassis, AO “O “litinefigaz”, igtisodiyot instituti, Qarshi, diklari bilan ishlash bo limi
Toshkent, O zbekiston O zbekiston dgentiriart ouan LSiasi bo tmt,

Toshkent, O zbekiston

Annotatsiya. Magolada uglevodorod konlarini qo ‘shimcha o ‘zlashtirish tizimlarini
takomillashtirish, gaz va gaz kondensati zahiralarini gazib olish darajasini oshirish
sohasidagi ilmiy tadqiqotlar ko ‘rib chigilgan bo ‘lib, uzoq yillardan beri ishlab kelayotgan
konlarda geologik va texnologik sabablarga ko ra faol bo ‘Imagan quduglarda kapital
ta’mirlash hisobiga (yon stvol ochish) orqgali gatlamdan qoldiq zahiralarni gazib olish
samaradorligini oshirish jarayonlari yoritib berilgan. Shu bilan birga maqolada,
uglevodorod konlarida kapital ta’mirlash texnologiyalarini amaldagi tajriba natijalari
bilan birga aynan aniq konlar misolida, yon stvol ochilishi lozim bo ‘Ilgan quduglarni
tanlash usullari yoritib berilishi bilan birga konlarni o zlashtirishning o ‘ziga xos
xususiyati, zahiralarning past darajasi, uyumlarning past bosimligi, alohida zonalarni suv
bosishining yuqori darajasi, quduglarning unumdorligini tiklash, uglevodorod xom
ashyosini qo ‘shimcha qazib olish jarayonlarini boshqarish, gaz qazib olish hajmini
saqlash va qo ‘shimcha ishlab chigarish samaradorligini oshirish, va quduglarni ishlatish
xarajatlarini kamaytirish bo ‘yicha ma’lumotlar keltirib o ‘tilgan.

Yugoridagilarni hisobga olgan holda, gazkondensati konlarini qo ‘shimcha qaytadan
o zlashtirish bosqichida yon stvollardan foydalanish hisobiga, uglevodorod zahiralarini
ogilona gayta tiklash va mavjud quduglar fondini saglash orgali gaz qazib olish
koeffitsienti va kondensat gazib olish koeffitsienti oshishiga erishish mumkin.

Kalit so‘zlar: gayta o zlashtirish, gazokondensat, kon, qazib chigarish, geologik zaxira,
ishlab chigarish, kondensat, yon stvollarni ochish, skvajinalarni suv bosishi, skvajinalarni
kapital ta 'mirlash.

FEATURES OF THE DEVELOPMENT OF GAS CONDENSATE FIELDS BY
RETURNING FROM IDLE WELLS TO OPERATION
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Abstract. The article discusses scientific research in the area of improving systems for the
additional development of hydrocarbon deposits and increasing the extraction of gas and
increasing the extraction of gas and gas condensate reserves. One such area is to increase
the efficiency of operating the entire drilled well inventory through major well workovers:
measures for drilling directional and horizontal sidetracks in inactive wells.

The results of the experience with lateral shaft cutting in hydrocarbon fields in Uzbekistan
are presented, primarily in wells of oilfields under development. A characteristic feature
of most fields' development is a low level of reserves depletion, low current reservoir
pressure, and high levels of flooding in individual zones and sections of the deposit. To
restore the productivity of inactive and low-yield wells in existing GCMs (gas-condensate
mixtures), lateral shaft cutting can be one of the tools to manage the processes of
additional hydrocarbon extraction, maintain gas production volumes, increase the
efficiency of further development, reduce capital investments, and well operation costs.
Based on the above, we can conclude that the use of side shaft cutting at the stage of
further development of gas condensate fields is a reasonable way to recover hydrocarbon
reserves and increase the gas and condensate extraction rates by maintaining the existing
well stock.

Keywords: additional development, gas condensate, deposits, extractions, geological
reserve, extraction, condensate, cutting of side shafts, low level of depletion of reserves,

well flooding, major well repairs.

BBenenue. B HacTosiee Bpems B Mupe
HaAOJII0JJaeTCsl OTPOMHBIM CHpOC Ha Mpu-
poaHsIii ra3. Beaymuye cTpaHbl SKCIOPTEPHI
OPUPOAHOTO Ta3a C LENIbI0 HapallMBaHUS
ero J00bIYM BBIHY>KJIEHbl HWHTEHCU(UIIH-
poBaTh pa3pabOTKy MECTOPOXKIECHUN, YTO
o0OycnaBiaMBaeT uX OBICTPOE HCTOIICHHE U
IPEXIEBPEMEHHOE 0OBOIHEHHE CKBaXKHH. B
TUX YCJIOBHSIX Ta30J00bIBAIOLIUE KOM-
NaHUM HAXOASATCA B AKTUBHOM IIOMCKE
MHHOBAIIMOHHBIX TEXHOJOTHUM, CBA3aHHBIX C
COBEPILEHCTBOBAHUEM CHCTEM JoOpa3pa-
OOTKH Ta30KOHIEHCATHBIX MECTOPOKICHHIMA
(I'KM) miist MakCUMU3allui U3BJICYEHUS HX
re0JIOTHYECKUX 3amacoB. B cBsA3u ¢ 3TnM,
OJIHOM W3 MPUOPUTETHBIX 3adau Hedrera-

30BOM OTpaciu SIBISETCS YCOBEPUIEHCTBO-
BaHUE CUCTEMBI J10pa3pabOTKH MECTOPOXK-
JICHUH C TEenbl0 oOecreueHus] MpUpocTa
JI00BIYM TIPUPOJHOTO Ta3a U KOHJEHcaTa |
TOCTHKEHHS BBICOKMX KOHEUHBIX 3HAUYCHUH
KO3((PUIIMEHTOB M3BJICUEHUS HUX 3aracoB
[1]. B Mupe mmpoko mpoBOASTCS HAy4YHBIC
WCCIIeIOBaHMsI B 00JAaCTH yCOBEPIICHCTBO-
BaHUS CHUCTEM J0pa3paboOTKH MECTOpPOXKIe-
HUIl YTJI€BOJOPOIOB, MOBBIIIAIOIINX CTe-
NIEHb U3BJICYCHHUS 3allacoB ra3a M ra3oBOro
KoHAeHcaTa. OJHUM U3 TaKUX HalpaBiICHUM
ABIIIETCA  TMOBBIIEHUE  3((HEKTUBHOCTH
HKCIUTyaTalluy BCEro nMpoOypeHHOTo (GoHaa
CKBAKMH, 3@ CYET KalHUTaJHOIO PEMOHTa
CKBRXHH: MEPONpPUATHA IO  3ape3ke
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HaKJIOHHO-HAIMPABJIECHHBIX U TOPU30HTAJIb-
HBbIX OOKOBBIX CTBOJIOB B 0O€3/I€MCTBYIOIINX
CKBOXHMHaX. B 3TuX 1ensx cTpoarcst mocTo-
STHHO JCHCTBYIOIIME T€O0JIOrO-TUIPOANHA-
MHYECKHE MOJICIA MECTOPOKIACHUM, IO03-
BOJSIIOIIME OCYIIECTBISATH KOHTPOJb 3a
JTMHAMUKONW OCTATOYHBIX 3aIlacoB YIJIEBO-
JIOPOJIOB, 0OOCHOBBIBATh TOUKH 3aJI0KEHUE
HOBBIX JKCIUTYaTallMOHHBIX CKBXXUH U BO3-
BpAT MPOCTAMBAIOIINX CKBAXKHUH B IKCILTya-
tanuio. B VY30ekucraHe  OCHOBHBIC
razo100BIBAIOIINE MECTOPOKISHUSI HAXO]I-
ATCS HAa CTaJANH JOpa3pabOTKH ¢ BEIpabOTaH-
HOCTBIO 3aracoB 60% u BbIIE. YUUTHIBas
3HAYUTEJIbHBIE OCTAaTOYHBIC 3aIachl ATHUX
I'KM, mnpeBbIaoNmMe COTHU MUJIIMAPI0B
KyOHUUYECKUX METPOB, AKTYyaJIbHbBIM SIBJISIETCS
HCCIIEIOBAHUE CUCTEM HUX J0pa3pabOTKu C
LETbI0 CO3JaHUs YCOBEPIIECHCTBOBAHHOM
TEXHOJIOTUU TI0 YTriayOJICHHOMY JOUW3BIIE-
YEHHIO OCTATOYHBIX 3aI1acoB. BOIBITMHCTBO
ra3oBbIX 3anexerd byxapo-XUBHHCKOTO
HedTerazoBoro peruoHa SABJISIFOTCS
MJIACTOBO-MAaCCUBHBIMM,  BOJOIIABAIOIIIN-
MH, T.€. TOJCTWJIAIOTCS IOJONIBEHHON BO-
JIOM MO BCeM IUIOIAAW Ta30HOCHOCTH.
JlanHast 0COOCHHOCTh OOYCJIOBIMBACT Clie-
nyroiiee. BormepBrix, CKBaXXUHBI nepQopu-
PYIOTCSI B Pa3lUYHBIX 4YacTIX paspesa, BO-
BTOPBIX, OHU HE TOOYyPHUBAIOTCS J10 MOBEPX-
HocTu razoBojasHoro koHTakTta (I'BK), c
1EJbI0 PABHOMEPHOU OTPaOOTKH 3aleKH U
MpeA0TBpAICHUS TTPEKIECBPEMEHHOTO PO-
pbIBa BOJIBI K UX 3a005M [2,7]. B pesynbrare
OOBOJHECHHUS BO3HUKAET HEOOXOIMMOCTh
MePUOIMYECKOTO0 MPOBEACHHUS KaUTaIbHBIX
pemoHToB (KPC) mno BoAOM3OISLMH U
JIPYTUX MEPOIPHUATHI MO BOCCTAHOBJICHUIO
MPOAYKTUBHOCTU CKBaXMH. OIHAKO, BO3-
MO>KHOCTh TPOBEJACHUS MEPONPHUSATHI 10
BOCCTAHOBJICHUIO 3aBUCUT OT OIpeJe-
JIEHHBIX TEOJIOTUYECKUX M TEXHUYECKHUX

YCJIOBUM, MPU 3TOM pe3yJIbTaThl HE BCErAa
OKa3bIBAIOTCS 3(PPEKTUBHBIMU. DTO TMpPU-
BOAUT K YyBeaudeHuto (¢GoHAa Mpoc-
TaWBAaIOIINX CKBAXWUH. be3nencrByromuin
(GOHI CKBaXWUH yCIIOBHO MOKHO Pa3JIeIHTh
Ha TPYIIbL OXHUAAIOIINE KamuTadbHbIN
PEMOHT; CaMO03a/IaBIMBAIOIINECS U OXKHU-
naroriue JukBuaanuu. [Ipuunnamu camosa-
JABIUBAHUS CKBOXHH MOTYT OBITH JHOO
AKCIUTyaTalusi C MOBBIIIEHHBIM COAEpXKa-
HUEM IUIaCTOBOM BOJbI B COCTaBe JOObI-
BaeMoro (ironna, MO0 PacmoioKEHHE B
30HaX C HU3KUM IIACTOBBIM JABJICHUEM IIPU
OTHOCUTEJIBHO BBICOKOM  JaBJIECHUU B
ra3ocOOpHOIl ceTu, IMO0 HU3Kas MPOIyK-
TUBHOCTb, JJMOO BCE MEPEUUCIICHHBIC MPU-
yuHbl BMecTe B3sThie [3,4]. BcmeacrtBue
neopManuy TOPHBIX TIOPOJ, MaJACHUS
IJJACTOBOM SHEPrUM W B3aUMOJICUCTBUS C
TEXHOJIOTUYECKUMU KUJKOCTSIMU MPU CTPO-
UTEIHLCTBE U KAlUTAJIbHOM PEMOHTE CKBa-
KUH YXYAIIAI0TCs KOJIJIEKTOPCKUE CBOMCTBRA
iacta. OCHOBHBIMH (haKTOpaMu, yMEHbIIIa-
oMU 3PGEKTUBHOCTh pa3paboTKu 3ajie-
KU ¥ pabOThl CKBAXHH, SBJISIFOTCS:

— TOATSATMBAHME KOHYCOB IUIACTOBOM
BOJIbI K 320010, YTO MPUBOJIUT K OOBO/I-
HEHHIO CKBaXUH M HEYCTOMYMBOU
pabore;

— HapylIeHWE  YCTOMYMBOCTH  KOJ-
nexkropa [I3II m ero pa3pyuieHue,
BCJIEACT-BHUE AeopMalluy I1acTa;

— oOpa3oBaHHE€ 30H  3allleMJICHHBIX
00BEMOB Ta3a BCIEJCTBHE HEPABHO-
MEpPHOCTH OTPaOOTKH 3aJIeKU;

BhinaaeHue kouaencara B [13I1 [5,6].
AHaJIM3 JUTEpaTypbl M METOAbI.
OnebIT IIPUMEHEHUS 3bC Ha
MecTopoxkaeHusix YB V30ekucrana He-
BEJIMK, B OCHOBHOM B CKBaKMHAaX HE(TSIHBIX
MecTopoxxaeHuit [6,4]. B HacTosee Bpems
NOJIOKUTENBbHBIA ONbIT NpuMeHeHuss 3bC

GEOLOGIYA VA NEFT-GAZ SANOATI
T'EOJIOI'UA U HEOTET'A30BASI IPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

www.srt-journal.uz

58


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

(E) 1SSN: 3030-3214

LU®POBBIE TEXHOJIOT' MM B IPOMBIIIJIEHHOCTH Volume 2, Ne 3
DIGITAL TECHNOLOGIES IN INDUSTRY 2024
MMEETCS Ha MECTOPOXKIACHUAX Y CTIOPTCKOro | 3amacoB. B kadectse I[I'TM mnoapasy-

n BXHI'P. OnHako, mMoI0KUTEIbHBIN OMNBIT
npuMeHeHus: 3bC OTCyTCTBYeT Ha MECTO-
POXICHUAX, HAXOISIIUXCA HAa CTaaUH J0-
pa3paboTKu. XapaKTepHOW OCOOECHHOCTHIO
0pa3pabOTKH  OOJBITMHCTBA MECTOPOK-
JI€HUH SIBISIETCS HU3KHUI YpOBEHb BbIPaOO-
TaHHOCTHU 3aIlacOB, HU3KOE TEKYILEE IIac-

27

I

276

566

437

MeBaeTcsi OypeHHE HOBBIX HAKJIOHHBIX H
TOPU3OHTAJBHBIX CKBaXHUH, 3(PdeKkTuBHAsA
SKCIUTyaTanusi uMeromerocs ¢GoHga CKBa-
KUH, YBEIMYCHHE MPOAYKTUBHOCTH MaJo-
NeOUTHBIX CKBOXWH W BOCCTaHOBJICHHUE
npocTanuBaronmx ckBaxkuH mytem 3b6C u np.

C poctom moTpeOieHUs MPUPOIHOTO

= "My6apekckoe" HIJ[Y
1193 "Ilypranckoe" HIJY
"Taznuiickoe" HIJTY
"Verroprekoe" IJTY

= "Boguit" HI'TY

Pucynok 1. Oouwuii ghono 2azoevix ckearicun Ha dGanance npeonpusmuil
AO «Y3bexknepmezasz».

TOBOE JaBJICHUE, BBICOKUN ypOBEHb O0OBOJI-
HEHUS OTAEIBHBIX 30H U YYaCTKOB 3aJICHKH.
Pazpabotka OGonbmimHcTBa KpynHbBIX ['KM
BXHI'P ocymectBisercss B ycnoBusix 00-
BOJHCHUSA CKBAaXHH, HHU3KUX JCOUTOB W
MJIACTOBBIX JIaBJICHUH, (PU3UUECKOTO U3HOCA
Ha3eMHBIX KOMMYHHUKaluii u  00opy-
noBanus. B Hactosiee BpeMs OZHHM W3
OCHOBHBIX KOHKPETHBIX MEPOTPHUATHH I10
CHIDKCHHIO TeMIIa MaieHusl JoObIuM rasa us3
3anexen mectopoxaeHud bXHI'P sBisiercs
KalMTAJIbHBIA PEMOHT CKBaXUH W WHTEH-
cudukanus 1066191 YB B yclI0BUAX HU3KUX
IJIACTOBBIX JaBiieHui. Kpome 3Toro Heoo-
XOJUMO, T€0JIOTO-TEXHOJIOTHYECKUE Mepo-
npusitust (I'TM), HanpaBieHHbIE HA yBEIU-
YeHUS TEMIIOB HW3BJICUYECHHUS] OCTATOYHBIX

raza mepej razof00bIBAIOIIUX MPEANPUS-
TAH CTaBUTBCA 3ajadya yAOBIIETBOPEHUS
crpoca IyTeM YBEJIMYEHUS WIH MOAIepKa-
HUS J0OBIYM  YIVIEBOJAOPOJOB 3a CYET
OypeHHusi HOBBIX 3KCIUTyaTallMOHHBIX CKBa-
KUH U BOCCTAaHOBJICHMS O€3[eHCTBYIOIINX
CKBa)XHH.

JIist co3manusi palluOHATHOW CUCTEMBbI
pa3pabOTKU M TOJJEPKaHUST YPOBHS J0-
Obiun  Ha wMectopoxaenusx BXHIP, B
OCHOBHOM,  HCIIOJNB3YIOTCS  CIIEAYIOLIUE
mepomnpusitus [ 1,5]:

1. PeMOHTHO-U30/ISIIMOHHBIE PabOTHI €
NIEPEBOJIOM Ha BBIIIEIEKAIINE TOPU3OHTHI,
nyTeM nep@oparuu J0MOIHUTEIbHBIX ra30-
HACBILIEHHBIX POIJIACTKOB MPOJTYKTUBHOTO
paspesa;
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197 -
I

289

262

"My6apekckoe" HIJTY
533 "ypranckoe" HIJY
"Tazmuiickoe" HIJTY
"Veroprekoe" TITY

= "Bomui" HILY

Pucynok 2. Jleiicmeyrowuii hono 2a3oewvix ckeaxcun na oanance npeonpusmuii AQO
«Y30exknegpmezasz.

2. PeMOHTHO-M30JIAIIMOHHBIE PaOOTHI
10 OTPAaHWYCHHIO MPUTOKA BOJBI K 32000
00BOTHEHHBIX CKBaKHHAX,

3. Vmanenue cKOmMMBILENCS Ha 3a00€e
XKHUIKOCTH U3 CKBAKWUHBI C TPUMEHECHUEM
ITAB;

4. CoaaHO-KHCIOTHBIE
(CKO);

5. Ilenoamynbcronnsie CKO;

00paboTKH

6. 'uapopaspeIB 11acTa u Jp.

PesyabTarel. Ha 01.01.2022 r. nHa
MectopoxkeHusix AQO «Y30exHedrerasy
JU1s1 TOOBIYM raza mpoOypeHo 2499 ckBaxuH.
N3 nwux 1193 CkBaXWH YHCIATCS B
Myo6apekckom HI'JIY, 566 ckBakuH — B
lNazmuitckom HI'JTY, 437 ckBaXuH — B
[Iypranckom HI'JIY, 276 CcKBaXuH — B
Yertoprekom 'IY u 27 CKBaXWH — B

Tabnuua 1

Koauuecmeo eoccmanaesnusaemuvlx ckeaxcun dezoeiicmeyrouieco honoa 3a cuem
eévicokomexnonozuueckozo KPC, ¢.m.u. 3bC.

Boccranosnenue ckaxus (KPC)
Pernorst o HIZLY 2022 | 20231 | 20241 | 2025% | 2026r | Deeroa
EePHUOJ

chzo no AO "V36exneghmezas”, 6 79 115 115 115 114 531
Myo6apexckoe HIJTY
[ypranckoe HI LY
(3100 ) 14 18 22 25 26 105
Yeroprekoe TY
(2500 ) 14 20 17 21 23 95
["azmuiickoe HITY
(2500 1) 10 30 31 26 21 118
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Bonuiickom HI'Y (puc.1l). 3 ykazanHoro
KOJIMYECTBA CKBAXXWH B HACTOSIIEE BPEMS
AKCIUTyaTupyeTcs Toyubko 1295 nmum 51,8 %
ot obmrero ¢onma (puc. 2).

B TO xe BpeMs BBINOJHEH aHAJIN3
TEXHUYECKOTO cocTosHuu 1204 CcKBaxxuH
0e3nelicTByoEero (PoHaa Mmoka3bIBaeT, YTo
TONBKO 531 CKBaXXMHBI MOJIEKAT BOCCTA-
HOBJICHUIO JJISI TOJJEpKaHUS TMPOTHO3MU-
pyeMoii TOJI0BOM JOOBIYM MPUPOJTHOTO Ta3a
no pecnyonuke (tabdn. 1) [2,7]. Bocctanos-
JIEHWE CKBAXXHUH C MPUMEHEHUEM BBICOKO-
TE€XHOJIOTUYECKHUX TE€XHOJIOTUI JaeT
COKOHOMHTh B KAIlUTAJIBHBIX BIIOKEHUAX
HECKOJIBKO JIECATKA MUJUIMOHOB JOJUIApOB
Ha OypeHHs HOBBIX JKCILUTyaTaI[MOHHBIX
CKBa)XMH, KOTOPBIE B 5-8 pa3 IOpoke yeM
BOCCTAHOBJICHUE TMPOCTAUBAIONIUX W/WUIU
MaJIOACOUTHBIX CKBaXXWH B MECTOPOXK]IE-
HUSIX C HU3KUMHU TIJIaCTOBBIMU JABJICHUSIMU.

B Hacrosimee BpeMss Ha  MecCToO-
POXKACHUSAX, HAXOIAUIUXCS Ha CTaIuu
J0pa3pabOTKH, PACTET YUCIO CKBAXKUH C
HEYJOBJIETBOPUTEIBHBIM TEXHUYECKHUM COC-
TOSIHHEM, [TPOCTAaUBAIOIIUX MOCIIC HEYAAYHO
MPOBEICHHBIX PEMOHTHBIX pabOT, U HU3-
KOJICOMTHBIX CKBAYKHUH.

DKOHOMUYECKAs 3¢h(HEKTUBHOCTH
BOCCTAHOBJICHUS ~ MPOJYKTUBHOCTH  MO-
CpPEACTBOM  KaNUTaJbHOTO pPEMOHTa C
WCIIOJIb30BaHUEM TPATUIIMOHHBIX METOJ0B
U TEXHOJOTHMHA 3a4acTyl0 OKa3bIBaeTCs
HC3HAUYUTCILHOM, a  TEXHOJOTHYCCKUM
3(PeKT HOCUT KPaTKOBPEMEHHBIN XapakTep
WIKX BOBCE He jgocturaercs [8,9].
HocToBepHas OIICHKA IPOMBICIIOBO-
Te0JIOTUYECKUX MapaMeTpoB, MPOrHO3UPO-
BAHUE M3MEHEHHI TEXHOJIOTHYECKHX TOKa-
3aTeseil BO BPEMEHH, ONEpaTUBHOE Iepe-
pacnpeneneHrue 0TOOPOB ra3a Mo MJIOMAIN U
paspesy 3aliexu, o0ecredyeHrne MaKCUMallb-
HOW TEKyIIEW U KOHEYHOM Ta30KOH-

J€HCATOOTJAa4l IPU MHUHUMAJIbHBIX 3aT-
paTax, yCTaHOBJIEHHE ONTUMAJIbHBIX TEXHO-
JIOTHYECKUX PEKUMOB pabOThl CKBaXKHH, a
TakKe TMPEeNOTBPAILICHUE TMPEkKIACBPEMEH-
HOTO OOBOJHEHHUS 3aJlEKEH  SABIAIOTCS
KJIIOYEBBIMU ACTHEKTaMH JUISl JOCTHKCHUS
MaKCUMaIbHOU 3 (HEKTUBHOCTH.

3akirouenusi. Takum oOpaszom, 3ape3-
ka 6okoBoro ctBoia (3bC) ayist BoccTaHOB-
J€HHsI TPOAYKTUBHOCTH MPOCTAUBAIOLIUX U
HU3KOJEOUTHBIX CKBAaXXKMH Ha JEHCTBYIOLIUX
ra30KOHJICHCATHBIX MECTOPOXKACHUSIX MO-
KET CTaTh OAHUM U3 3P (HEKTUBHBIX UHCTPY-
MEHTOB YIIPABJICHUS MIPOLIECCAMU JI0U3BJIE-
YEeHMs YIJIEBOJAOPOJHOIO ChIPbs, MOIAEP-
KaHusl 00bEMOB JOOBIUM ra3a U MOBBILIEHUS
s exkTuBHOCTH H0pa3padoTku. Ilpu sToM
UCCIICIOBAaHUE COCTOSIHHSI U pa3pyLICHHS
mopoJl B MPHU3a0OWHBIX 30HAX CKBAXHUH
TpeOyeT TPHUMEHEHHS BBICOKOTEXHOJO-
THYHBIX METOJOB PEMOHTA, TaKUX Kak
TUAPOPA3PHIB IIACTa, 3ape3ka OOKOBOTO
CTBOJIa, TEpMOOapruyecKkoe BO3ZeCTBHE Ha
IUIacT U JIpyTHe.

Kak mnoka3piBaeT mnpakTuka, B IOC-
negaue roabl npumeHeHue 3bC  mpu
pa3paboTKe ra3oBbIX, TA30KOHACHCATHBIX U
HE(PTSAHBIX MECTOPOXKJIEHUI BCE OoJiblIe
pacmmpsiercss [10]. Ecim paccmartpuBaTh
npumeHenue 3bC B Oosiee MIUPOKOM
KOHTEKCTE, CTOUT OTMETHTh, YTO BO300-
HOBJICHHWE JTOOBIYM OCTATOYHBIX 3aIacoB
YTIEBOIOPOIOB HA MECTOPOKACHUSAX C YXKE
pa3BUTOI HH(PPACTPYKTYpOIl 3a4acTyrO OKa-
3BIBAETCSl DKOHOMHUYECKH OoJiee MpHUBJICKa-
TEJNbHBIM, YeM TOWUCK M pa3BeAKa HOBBIX
MECTOPOXKACHHUM, C yYeTOM KaluTalbHbIX
BJIOYKEHUI U 3KCIUTyaTallMOHHBIX 3aTpaT Ha
CKBQ)KUHBI.

Takum 00pa3oM, MOXKHO 3aKIHOUHTD,
yto npumeHenue 3bC Ha craagum aopas-
pabOTKH Ta30KOHAEHCATHBIX MECTOPOXK-
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CHAKILKALYAN TOG‘LARIDAGI SUKAR INTRUZIV MASSIVINING
OLTIN MA’DANLASHUVI
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Annotatsiya. Maqolada Sukar intruziv massividagi o Zzgarishlar uning geodinamik
evolyutsiyasining turli bosqgichlari doirasida batafsil tahlil gilinadi. Ushbu o ‘zgarishlar
plitasi magmatik assotsiatsiyalarini o ‘rganish va burmali oblastlarning geologik
rivojlanishining so ‘nggi bosqgichidagi jarayonlar bilan bog liq holda ko ‘rib chigiladi.
Xususan, maqolada plitalar to ‘gnashuvidan keyingi davrda hosil bo ‘lgan granitoidlar va
ularga ergashuvchi ishgoriy-bazaltoid magmatizm hosilalari, ya'ni bu jinslarning hosil
bo ‘lish jarayonlari va ularning xususiyatlari hagida ma'lumotlar keltiriladi. Bundan
tashgari, maqolada oltin zaxiralarining intruziya granitoidlari tarkibida ganday
tagsimlangani hagida ham anig ma'lumotlar berilgan. Bu geologik jarayonlar va ularning
natijalarini chuqurrog tushunish, ma’dan hosil bo ‘lish bosgichida yuz bergan muhim
geodinamik hodisalarni yoritishda muhim ahamiyat kasb etadi.

Kalit so‘zlar: oltin minerallashuvi, plastinka ichidagi magmatizm, neft kimyosi,
geokimyoviy ixtisoslashuv, mineral paragenezlar.

30JIOTOE OPYJIEHEHUE CYKAPCKOM MACCHUBA B TOPAX
YAKWIKAJISH

Cynmanog Lllyxpam Aoxamoseuu
Cmapuwwii npenodasamens kagedpot «'eon02us u paseeoka noIE3HbIX UCKORaeMvix», Kapuunckuii unoicenepro-konomuseckuti uncmumym, Kapui,
Vsbexucman
Annomayus. B cmamve noopoono awnanuzupyromcs usmenenuss 8 Cykapckom
UHMPY3UBHOM MACCUBE 6 PAMKAX PA3JTUYHbBIX INANOE6 €20 2e00UHAMUYECKOLL 360JII0YuUU.
Omu usmenenus pacemampuearomci 6 KOHMeKCme U3ydeHusd niaumo-macmamudecKux
accouuauuﬁ u npoyeccoe Ha NOCNEOHUX IMANAX 2€0JI02UYECKO20 paseumu CKIA0Yamblx
obnacmei. B wacmnocmu, 6 cmamve NpuUBOOUMCs UHGOpMAyUs O SPAHUMOUOHBIX
05pa306aHM}ZX, 603HUKWUX nocje CMOJIKHOBEHUA njiaum, U nowzedyiou/;em wejlo4Ho-
0a3anbmouoHom Mazmamusme, ad makKoce o0 npoyeccax ux d)OpMMpOGGHM}Z u
xapakmepucmukax. Kpome moco, 6 cmamve npeocmasnenvl 0anHvle 0 pacnpeoeyeHuu
30JI0MbIX 3a7edHcell 6 epaHumoudax UHmMpy3suu. Tonumanue smux eeonocuueckux npoyec-
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CO8 U UX NOCAOCMBULL UePaem BANCHYIO POJlb 8 0CEeUeHUU SHAUUMBIX 2e00UHAMUYECKUX
COOBLIMUIL, NPOUCXOOUBUUUX HA CMAOUU POPMUPOBAHUSL MECMOPONHCOCHUII.

Kntouesvie cnosa. 3010mopyoHas MuHepanuzayus, GHYMPUNIUMHBIL MASMAMU3M,
NeMPOXUMUS, 2EOXUMUYECKAs CNeYUATU3AYUS], MUHEPATIbHblE NAPA2EHE3UCHI.

GOLD MINERALITY OF THE SUKAR MASSIF IN THE CHAKILKALYAN

MOUNTAINS
Sultanov Shukhrat Adhamovich

Senior Lecturer, Department of Geology and Mineral Exploration, Karshi Engineering-Economics Institute, Karshi, Uzbekistan

Abstract. The article provides a detailed analysis of the changes in the Sukar intrusive
massif within the framework of various stages of its geodynamic evolution. These changes
are considered in the context of studying plate-magmatic associations and the processes
occurring during the final stages of the geological development of fold belts. Specifically,
the article presents information about the granitoid formations that emerged after the
collision of plates and the subsequent alkaline-basaltic magmatism, including the
processes of their formation and their characteristics. Additionally, the article offers data
on the distribution of gold deposits within the intrusive granitoids. Understanding these
geological processes and their outcomes is crucial for highlighting significant
geodynamic events that occurred during the ore formation stage.

Keywords: gold mineralisation, intraplate magmatism, petrochemistry, geochemical

specialisation, mineral paragenesis.

Kirish. Burmali oblastlarning plitaichi
magmatizmi mahsulotlariga ishqorli va kam
ishgorli  gabbroidlar  (bazaltoidlar) va
karbonatitlarning turli xil portlash trubkalari
va daykalarining hamda siyenitoidlar va
litiy-ftorli granitlarni mayda intruziyalari-
ning ko‘p sonli hosilalari kiradi. Plitaichi
magmatizmining mahsulotlari, katta bo‘l-
magan hajmlariga garamasdan, keng tar-
galgan va ahamiyatli maydonlarni egal-
lagan; vaqt bo‘yicha ular oldingi kollizion va
subduksion granitoidlardan keskin ajralgan.

Adabiyot tahlili va metodlar. Plitaichi
magmatik assotsiatsiyalarni o‘rganish fun-
damental tadgigotning dolzarb vazifasi
hisoblanadigan, burmali oblastlarning geo-
logik rivojlanishining anorogen bosgichida
nafagat magmaning generatsiyalanish jara-
yonlarini bilish nuqtai nazaridan qgiziqish-

larni o‘zida namoyon qiladi, balki plitaichi
magmatizmi mahsulotlari orasidanodir, no-
yob va nodir yer metallarning ma’danli
hosilalarning rivojlanishi  bilan bog‘liq
bo‘lgan muhim amaliy ahamiyatga ham ega.

Plitaichi magmatizmining hosilalari
bilan yirik va noyob olmos, apatit, temir,
platina, titan, vanadiy, galay, niobiy, tantal,
sirkon, stronsiy, nodir yer elementlari, mis-
nikel va Au, Ag, Se bilan birgalikdagi
polimetal ma’dan konlari; besh elementli
(Fe-Cu-Au-REE-U) formatsiyaning yirik
konlari, mis-oltin ma’dan konlari va oltin
ma’dan, shuningdek qizildengiz turidagi
sulfidli ma’danlashuv va karlin tipidagi
gidrotermal oltin ma’danlashuv konlari

bog‘liq.
Natijalar va muhokamalar.
Chakilkalyan tog‘lari  Janubi-Tyanshan
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burmali-ustsurilma poyasining Zarafshon-
Olay tuzilma-formatsion zonasi chegarasida
joylashgan. U Afg‘on-Tojik kontinenti
karbonat shelfi zonasining chekka janubi-
sharqgiy segmenti hisoblanadi. Blok sharg-
dan Shing-Magian surma-simob ma’danli
poyasining g‘arbiy tugallanishi hisob-
lanadigan Magian ma’danli maydoni bilan
chegaralangan. G‘arbdan Karatyubin grani-
toid intruziyasi va uning paleozoy karbonat-
terrigen yotqiziglari bilan o‘ralgan satel-
litlariga tutashgan [1, 2].

Chakilkalyan tog‘larida plitaichi bosqi-
chining hosilalari  ikkita assotsiatsiya
jinslarini birlashtiradi: o‘zining tarkibiga
dioritli  porfiritlar, amfibolli minettlar,
kersantitlar, spessartitlar va piroksenli
vogezitlarni  olgan lamprofirli  hamda
esseksit-diabazlar, kamptonitlar, monchekit-
lar va ularning o‘tish turlari bilan namoyon
bo‘lgan ishqorli-bazaltoidlar.

Sukar massivining monchikitlari ilk
bor M.M.Posoxov va Y.l.Sigalovlar (1949
g.) tomonidan tavsiflangan. Keyinchalik
tematik ishlarni o‘tkazish jarayonida [3, 4]
plitaichi magmatizmining jinslari ishgorli
(subishqorli) bazaltoidlar va kaynotip
lamprofirlarning asosan daykalar ko‘rini-
shidagi Chakilkalyan tog‘larining turli qism-
larida aniglandi. Ammo, ishqorli bazal-
toidlar va lamprofirlar formatsiyasi jinslari-
ning katta konsentratsiyasi ikkita maydonda
aniglandi: Yaxton (shimoliy-g‘arbiy sektor)
va Sukar (janubiy-shargiy sektor).

Plitaichi magmatizmini o‘rganish ama-
liy jihatdan juda muhim, chunki ular bilan
yirik va noyob oltin, mis-nikel va polimetal
ma’danlari, olmos, apatit, temir, platina,
titan, vanadiy, galay, niobiy, tantal, sirkon,
stronsiy va nodir yer elemenlarining konlari
bog‘liq [5, 6].

Sukar chuqurlikda joylashgan o‘choqli

tuzilmasi ham granitoidlar, lamprofirlar day-
kalari va ishqoriy-bazaltli magmaning mah-
sulotlarining (monchikitlar, kamptonitlar,
doleritlar va esseksit-diabazlar) fazoviy
kombinatsiyasi bilan tavsiflanadi.

Sukar massivining ichki tuzilishi yetar-
li darajada murakkab. Unda granitoidlarning
quyidagi 3 turi xaritalangan. 1) o‘rta donali
porfirsimon biotitliadamellitlar; 2) yirik do-
nali porfirsimon biotitli granit-adamellitlar;
3) vyirik donali, asosan har xil donali
leykokrat biotitli granitlar. Granitoidlarning
bu turlari bilan juda muhim bog‘ligligida
aplitsimon granitlar, mayda donali pegma-
toidli granitlar, aplitlar va pegmatitlardan
iborat tomirli faza namoyon gildi.

O‘rta donali adamellitlarning bo‘y-
sunuvchan  ahamiyati  va  ularning
tekstratura-strukturaviy ko‘rinishi bu jins-
larni yirik donali granitoidlarga nisbatan
qo‘shimcha faza sifatida qaralishiga va
Sukar intruzivining hosil bo‘lishini antidrom
sxemasini taklif gilishga imkon yaratadi
(gadimgilaridan yoshlariga): 1 — asosiy
intruziv  faza (yirik donali  granit-
adamellitlar), 1-a — yirik donali granit-
adamellitlarning chekka leykogranit fat-
siyasi, 2 — qo‘shimcha intruziv faza (o‘rta
donali adamellitlar), 3 — tomir jinslar.

Sukar intruzivi  granitoidlarining
aksessor-mineral ixtisoslashuvi (g/t): asosiy
fazaning granitlar-adamellitlari — sfen (303),
sirkon (207), ortit (145), apatit (99), torit
(82), monatsit (80), granat (25), (malaxit,
ilmenit, sheyelit, pirit); qo‘shimcha faza-
ning adamellitlari — ortit (214), apatit (143),
sirkon (77), torit (51), sfalerit (42), ilmenit
(30), monatsit (19), (granat, sfen, sheyelit);
chekka fatsiyaning graniti — ortit (96), sfen
(77), sirkon (63), apatit (23), xalkopirit (17),
sirtolit o‘simtalarda (12), (granat, pirit, torit,
monatsit, sheyelit, ilmenit, galenit); aplit-
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simon granitlar pegmatoidli ajralmalar bilan
— granat (5843), flyuorit (270), sirtolit 205,
turmalin (77), fergusonit (23), malaxit (18),
pirit (17), ilmenit (15), kassiterit (13),
(yarozit, xalkopirit, sheyelit).

granitoidlaridagi KO miqgdorining yuqori
cho‘qqisi 4,3 - 5,3% ga to‘g‘ri keladi;
go‘shimcha fazaning adamellitlarida — 4,4 -
4,6% ga; yirik donali granit-adamellitlarning
chekka leykogranit fatsiyasida — 4,9-6,4%

1-jadval
Sukar intruzivi jinslarining alohida turlarini kimyoviy tarkibi (og ‘ir. %)
Namuna Oksidlar, og‘ir. %
ragami | SiO2 | TiO2 | Al2Os | Fe203 | FeO | MnO | MgO | CaO | Na2O | K20
Asosiy fazaning yirik donali granit-adamellitlari

1269 70,25 | 0,40 | 1456 | 053 | 2,34 | 0,06 | 0,80 | 2,38 | 3,00 | 4,17

1263 7150 | 0,25 | 1414 | 0,440 | 260 | 0,04 | 035 | 1,70 | 3,00 | 5,30
732T° 69,40 | 092 | 1487 | 053 | 2,16 | 0,07 | 190 | 356 | 250 | 4,22
679T 7124 | 046 | 1359 | 044 | 237 | 0,07 | 190 | 354 | 224 | 3,90

121 71,72 | 0,30 | 1546 | 0,18 | 1,67 0,0 048 | 2,84 | 3,00 | 3,96
O‘rtacha | 70,82 | 0,47 | 1452 | 042 | 223 | 005 | 109 | 280 | 2,75 | 431

Qo‘shimcha fazaning o‘rta donaliadamellitlari

1254 67,27 | 0,37 | 1510 | 0,20 | 3,82 | 0,08 | 0,80 | 3,20 | 3,30 | 4,60

1267 68,96 | 0,40 | 1560 | 058 | 266 | 0,05 | 0,75 | 230 | 255 | 4,20

1271 67,22 | 0,35 | 16,36 | 0,10 | 342 | 0,05 | 140 | 2,80 | 2,66 | 444
O‘rtacha | 67,82 | 0,37 | 1569 | 0,29 | 330 | 0,06 | 098 | 2,77 | 284 | 441

Yirik donali granit-adamellitlarningchekkaleykogranit fatsiyasi

1268/1 | 77,74 | 0,10 | 1190 | 0,20 | 1,30 | 0,03 | 0,30 | 140 | 316 | 4,20

1270 77,14 | 005 | 1167 | 0,20 | 144 | 0,04 | 030 | 154 | 3,00 | 488
1272/1 | 7555 | 0,05 | 1284 | 0,10 | 1,30 | 0,01 | 0,30 | 0,84 | 250 | 645
1265-7 | 76,39 | 0,45 | 1210 | 0,25 | 2,10 | 0,06 | 0,30 | 138 | 285 | 425
Oc‘rtacha | 76,70 | 0,09 | 12113 | 0,14 | 154 | 004 | 0,30 | 129 | 2,88 | 494

Tomir fatsiyaning mayda donaliikki slyudali granitlari

1268 75,80 | 0,07 | 1339 | 0,27 | 060 | 0,08 | 0,30 | 1,12 | 430 | 4,00
1265-5 | 75,11 | 0,05 | 1261 | 026 | 104 | 0,22 | 0,30 | 112 | 3,14 | 6,00
O‘rtacha | 75,46 | 0,06 | 13,00 | 0,26 | 0,82 | 0,45 | 0,30 | 1,12 | 3,72 | 5,00
Sukar  massivini  tashkil etuvchi | ga; tomirli granitlarda — 5,0-6,0% ga.

karatyube-zirabulak kompleksining jinslari
petrokimyoviy jihatdan yetarli darajadagi bir
turli assotsiatsiyani namoyon giladi. Uning
Adamellit-granitli tarkibi kremnezemning
asosan 68-71% ko‘rsatkich bilan chega-
ralangan miqdori bilan namoyon bo‘ladi. Bu
kattalikdan yuqori migdori muvofiq ravish-
da chekka leykogranitli fatsiyani va jins-
larning tomirli guruhi granitlarini tavsiflaydi
(1-jadval).

Ishqoriylik turi kalinatriyli. Asosiy faza

Kompleksning muhim petrokimyoviy
xususiyati asosiy va qo‘shimcha fazalar
jinslarining yuqori glinozemliyligi hisob-
lanadi, bu granitoidlarda haqigiy granat-
larning (almandinning) yuzaga kelishida va
glinozemning umumiy yuqori ko‘rsatkichi-
da (80% namunalarda Al,O; 14,3% dan
yugori miqgdorda, Y.A.Kuznetsov va
boshqalar bo‘yicha, 1976, yugori glino-
zemliylikni ko‘rsatadi) ifodalanadi. Umu-
miy temirliyligi yuqori sifatida baholanadi
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(fazali granitoidlarda — Kf = 71-79%; chekka | chiqishda asosiy va qo‘shimcha fazalar
va tomirli fatsiyalar jinslarida — 78-85 %). jinslarining ishqoriyligini gayd etish lozim.
Petrokimyoviy ma’lumotlarni ko‘rib | Bir xil va butunlay yugori umumiy ish-

2-jadval
Sukar intruzivi granitoidlarida oltinning targalishi
Faza Namunalar | Au, Faza Namunala Au,
turlari NeNe mg/t turlari r NeNe mg/t
1550 6,0 R7-17 13,6
Yirik donali granit — 1953-1 30 Tomirli mayda Ri=32 16.4
adamellitlar (asosi 1254 14 donaligranitlar R9-3 26,1
intruzi faza) y 1263 | 16 g 12626 | 12
1280 4,6 1265-5 16,6
1267 2,0 O‘rtacha 14,8
O‘rtacha 4,1 1272-1 4,0
2502 11,4 1273 1,6
2508 20,8 1275-1 2,6
2510 65,6 1276 3,6
2513 82,4 Tomirli aplitlar, 1279 5,8
.- P8-22 35,8 aplitsimon granitlar P7-35 37,6
Che“ki;fg'ikggra”'t" P8-33 34,0 P7-41 15,6
y P10-1 8,3 P10-5 6,4
1271 2,2 P10-6 5,4
1269 14 P10-12 6,4
2520-1 27,0 O‘rtacha 8,9
P8-34 29,2
O‘rtacha 29,0
35
29 .. . .
30 m Yirik donali granit-
adamellitlar
25
20 B Chekka leykogranitli
fatsiya
15 - .
® Tomirli mayda donali
10 8.9 granitlar
5 4,1 L = Tomirli aplitlar,
aplitsimon granitlar
0
Fazalar bo'ylab oltinning miqgdori, g/t
1-rasm. Sukar intruzivi granitoidlarida oltinning o ‘rtacha tarqalishi.
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qoriyligida ular tarkibidagi kaliyning
muhimligi bilan ajralib turadi, bu post-
magmatik jarayonlar mahsulotlarida (chek-
ka metasomatik fatsiya, asosiy fazaning
chegaradosh granitlar-adamellitlari) va ley-
kokrat tomirli jinslarning fazasida uning
konsentratsiyasini ortishiga sharoit yaratadi.

Asosiy intruziv fazaning jinslaridagi
oltinning o‘rtacha miqdorini (1-rasm) goldiq
nordon eritmalar hosilalari bilan taggoslab,
chekka leykogranit fatsiyasi jinslarida me-
talning sezilarli darajada to‘planishini qayd
etish lozim (2-jadval).

Yo‘ldosh elementlarning o‘rtacha
miqgdori (g/t) — asosiy faza jinslarida: Li-
52,3; Rb-156,6; Cs-3,55; F-885,0; B-10,0;
Cu-76,5; Pb-21,5; Zn-67,0; > TR-205,0; Sn-
4,75; Be-1,57; Ag-0,98; qo‘shimcha faza
jinslarida: Li-50,0; Rb-176,8; Cs-5,53; F-
653,3; B-7,3; Cu-9,3; Pb-18,0; Zn-
69,7;> TR-256,7; Sn-7,17, Be-2,05; Ag-
0,86; chekka fatsiya jinslarida: Li-22,2; Rb-
168,2; Cs-1,83; F-163,3; B-7,3; Cu-11,7;
Pb-23,3; Zn-25,0; YTR-120,0; Sn-13,83;
Be-3,05; Ag-0,25; tomirli fatsiya jinslarida
(aplitlar, granit-aplitlar):  Li-192,8; Rb-
383,8; Cs-49,25; F-380,0; B-20,0; Cu-7,0;
Pb-65,0; Zn-36,5; Y TR-230,0; Sn-4,3; Be-
2,07; Ag-0,86.

Sukar intruzivida barcha faza va tomirli
granitoidlarda Ag (11-13 KK) ning klark-
lardan yuqori miqdori saglangan holda,
asosily faza jinslaridan tomirli fatsiya
jinslariga tomon Cs (13,9 martaga), Li (3,7
martaga), Rb (2,5 martaga), Pb (3 martaga)
larning progressiv to‘planishini ta’kidlash
lozim.

Xulosa. Shunday qilib, Chakilkalyan
tog‘lari  geodinamik  evolyutsiyasining
plitaichi bosgichi yugori mantiyani gamrab
olgan, magma generatsiyalanishining chu-
qur sathiga ega, ikkita asosiy o‘choqli
tuzilmaning (Yaxton va Sukar) hosil bo‘lishi
bilan xarakterlanadi. Chuqur yotgan o‘choq-
li tuzilmalar uchun bunday tuzilmalarni
shakllanish bosgichida hosil bo‘lgan post-
kollizion granitoidlar va ishqgoriy-bazaltoid
magmatizmning nisbatan kechki hosilalarini
fazoviy joylashuvi xarakterli.

Postkolliziongranitoidlar tanalari
uchun tor ta’minot kanallarining mavjudligi
va granitoid magmaning asosiy gismini
tashgi kameralarda mahalliylashuvi xarak-
terli. Granitoidlar petrokimyoviy nuqgtai
nazardan asosiy fazalar jinslarining yugori
glinozemligi, ularning o‘rtacha ishqorli
gatorga, temirining past oksidlanish darajasi
va anomal past magnezialliyligi bilan kaliy-
natriyli seriyaga mansubligi bilan tav-
siflanadi.

Postkolliziongranitoidlarning geokim-
yoviy ixtisoslashuvi goldig nordon erit-
malarda metalning to‘planishi bilan aniq
ifodalangan oltin ma’danli xususiyatga ega.
Oltinga qo‘shimcha jinslar geokimyoviy
jihatdan yo‘ldosh elementlar kompleksiga
ixtisoslashgan (Yaxton tuzilmasi uchun Bi,
Te, W, As, Ag, In; Sukar tuzilmasi uchun —
Cs, Li, Rb, Pb va Ag), ularning goldiq
eritmalarda sezilarli to‘planishi bilan.

Qayd etilgan geokimyoviy ixtisos-
lashuv mintaganing oltin-noyob metal
metallogenik profilini belgilaydi.
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FISCHER-TROPSCH SINTEZI ORQALI NATRIY BILAN TO‘YINTIRILGAN
Fe-Zn TARKIBLI KATALIZATORLARDA YENGIL OLEFINLARNI SINTEZ
QILISH TEXNOLOGIYASINI TADQIQ QILISH

Egamnazarova Fazilat Qo‘ybogarov Oybek Panjiyev Ulug ‘bek
Do‘stqobilovna Ergashovich Rustamovich
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Annotatsiya. Ushbu maqolada Fischer-Tropsch sintezi orgali yengil olefinlarni sintez
gilish uchun Fe-Zn tarkibli katalizatorlar tadqigq etilgan. Tadgigotda temir asosli
katalizatorlarni natriy va zirkoniy bilan faollantirish orgali yugori haroratli Fischer-
Tropsch sintezi (YuHTFT) jarayonini optimallashtirish magsad gilingan. Fe-Zr-Na
katalizatorlari birgalikda cho ‘ktirish va to ‘yintirish usullari bilan sintez qilinib, ularning
faoliyat ko ‘rsatish xususiyatlari batafsil o ‘rganilgan. Natijalar Fischer-Tropsch sintezida
yengil olefinlarni sintez gilish uchun temir asosli katalizatorlarning samaradorligini
oshirish imkoniyatlarini ko ‘rsatib beradi.

Kalit so‘zlar: gaz, etilen, karbonat angidirid, konversiya, temir, natriy, sirkoniy,
katalizator, sintez, desorbsiya.

MN3YUYEHUE TEXHOJIOI'MX CUHTE3A JIEI'KUX OJE®PHUHOB METOJ10OM
FISCHER-TROPSCH HA HATPUI-HACBIIIIEHHBIX Fe-Zn-
COLEPKAIINX KATAJIN3ATOPAX
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Annomayun. B OauHOU cmamve ucciedyromcs Kamauuzamopsvl Ha ocHoge Fe-Zn,
HAacvlujeHHvle Hampuem, 0N CUHmMe3a Ne2KUx onepunoe memooom cunmesa Puwepa-
Tponwa. Hccneoosanue HanpaeieHo Ha ONMUMUZAYUIO npoyecca
svicoxomemnepamypHozo cunmesza Quwepa-Tponwa (BTDPT) nymem akmusayuu sxncee-
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30co0eparcawux Kamaiuzamopos Hampuem u yupkounuem. Kamanuzamopwvr Fe-Zr-Na
ObLIU CUHMESUPOBAHBL MEMOOOM COBMECMHO20 OCANCOEHUS U HACLIWEHUS, NOCLe 4e2o
0emanvbHO U3VYEHbl UX Kamaiumudeckue ceoucmea. Pe3yrbmamuvl nokasvleéaiom
B03MONCHOCIU NOBLIUUEHUSL IPPEKMUBHOCMU IHCENE30CO0EPHCAUSUX KAMATUZAMOPO8 Ol
cunmesa Jieekux onegpunos 6 npoyecce cunmesa Quuwepa-Tponwa.

Knrwueswie cnosa: 2az, smunen, yenekucivlii 2a3, KOH8EPCUs, JHcene30, Hampuul, YUPKOHUU,
Kamanuzamop, cunmes, 0ecopoyusl.

STUDY OF THE TECHNOLOGY OF SYNTHESIS OF LIGHT OLEFINS BY
THE FISCHER-TROPSCH METHOD ON SODIUM-SATURATED Fe-Zn-
CONTAINING CATALYSTS

Egamnazarova Fazelat
Dustkobilovna

Kuybokarov Oybek

Ergashovich
Doctor of Philosophy of Technical
Sciences, Karshi Engineering-
Economics Institute,
Karshi, Uzbekistan
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Rustamovich
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Abstract. This article explores Fe-Zn-based catalysts saturated with sodium for
synthesizing light olefins through Fischer-Tropsch synthesis. The research aims to
optimize the high-temperature Fischer-Tropsch synthesis (HTFT) process by activating
iron-based catalysts with sodium and zirconium. The Fe-Zr-Na catalysts were synthesized
using co-precipitation and impregnation methods, followed by a detailed study of their
catalytic properties. The results demonstrate the potential for improving the efficiency of

iron-based catalysts in synthesizing light olefins via Fischer-Tropsch synthesis.
Keywords: gas, ethylene, carbon dioxide, conversion, iron, sodium, zirconium.

Kirish. Yengil olefinlar (C,-C4) muhim
organik kimyoviy oraliq mahsulotlar bo‘lib,
plastmassalar, erituvchilar, sintetik kau-
chuklar va boshga kimyoviy birikmalarni
sintez qilishda keng qo‘llaniladi. Yengil
olefinlar an’anaviy ravishda naftaning ter-
mik parchalanishidan olinadi [1]. Yengil
olefinlarga tez o‘sib borayotgan talab va
tugaydigan neft resurslarini hisobga olgan
holda, yuqori haroratli Fisher-Tropsh sintezi
(HTFT) istigbolli jarayon sifatida garaladi.
Bu jarayon bevosita singazni yengil olefin-
larga aylantiradi va energiyani tejash, yetarli
xom ashyo va oddiy ishlash kabi afzal-
liklarga ega [2]. Kobalt asosli katalizator
bilan solishtirganda, temir asosli katalizator

past narx, keng ish sharoitlari va yengil
olefinlarning yuqori selektivlik xususiyat-
lariga ega [3]. Ishqoriy metallar, [4-6]
gidroksidli yer metallari, kamyob yer metal-
lari, marganes, va rux kabi yengil olefin-
larning selektivligini yaxshilash uchun ko‘p-
lab metallar promouterlar sifatida tek-
shirildi.

Adabiyotlar tahlili va metodlar.
Manbalarda katalizatorlarning asosiy gismi-
dagi gidroksidli metallarning targalishi
muhokama qilindi [5]. Qaytarilishdan so‘ng
katalizator yuzasida to‘plangan metall gid-
roksidlari, aynigsa Na va Li uchun goldiq
natriy Fe,Os ning qattiq agregatsiyasi va
karburizatsiya natijasida yuzaga kelgan Fe /
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Cu / K/ SiO; katalizatoriga salbiy ta’sir
ko‘rsatishi o‘rganildi. Ishda shuningdek,
goldiq natriyning Fe-Zn katalizatoriga
ta’sirini o‘rganildi. Na promoutorining temir
karbid va rux oksidida turlicha tagsim-
lanishini aniglandi [6]. Na-modifikatsiyalan-
gan FesC, olefinlarning gidrogenlanishini
ingiberlanishi uchun olefinlarning adsorb-
siyasini zaiflashtirishi mumkin, bu esa
olefin: parafin nisbatini oshiradi. Ishqgoriy
metallar FT reaksiyasining ishlashiga sezi-
larli ta’sir ko‘rsatadi, ammo faol fazaning
shakllanishidagi Na ning roli o‘zgacha.
Cho‘kma temir katalizatorining tuzilishi
Fisher-Tropsh sintezi jarayonida temir
fazasining o‘zgarishi tufayli parchalanib
ketishi mumkin edi [7]. Bundan tashqari
sirkoniy promoutori olefinlarning gidroge-
natsiyasini to‘xtatishi va zanjirning o‘sishi
qobiliyatini ingiber gilishi mumkinligi anig-
landi. Zr aralash oksidli katalizatorlar KIT-6
dan shablon sifatida foydalanildi. Natijalar
shuni ko‘rsatdiki, temir nanozarrachalari va
Zr0O; strukturaviy qo‘shimchalar o‘rtasidagi
kuchli o‘zaro ta’sir barqaror x-FesC, hosil

bo‘lishiga olib keldi. Bundan tashqari,
bargaror mezoporli tuzilmalar og‘ir ugle-
vodorodlarning diffuziya tezligini yax-
shiladi, bu koksning cho‘kishini kamaytiradi
va katalitik faollikni saglaydi [8]. Bu yerda
har xil Na yuklanishiga ega bo‘lgan bir qator
Fe—Zr katalizatorlari birgalikda cho‘ktirish
va to‘yintirish usullari bilan sintez qilindi.
Fisher-Tropsh sintezida Fe-Zr katalizatorida
Na ning roli tahlil gilindi [9]. Katalizatorlar
Ar-adsorbsiya-desorbsiya, rentgen nurlari
difraksiyasi (XRD), skanerlovchi elektron
mikroskopiya (SEM), transmissiya elektron
mikroskopiya (TEM), harorat bilan
dasturlashtirilgan desorbsiya (H, TPD, CO-
TPD), rentgen fotoelektron spektrlari (XPS)
va Mossbauer spektroskopiyasi (MES).bilan
tavsiflangan.

Natijalar. Katalizatorlarning
tuzilishi va morfologiyasi. Fe—Zr—xNa
katalizatorlarining Ar-fizisorbsion izoter-
malari 1-rasmda keltirilgan.

Barcha katalizatorlar mezoporli mate-
riallarni ko‘rsatadigan IV turdagi izoterm-
larni namoyish etadi [10]. Yangi Kkatali-

Fe-1.0Na
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1-rasm. Fe-Zr xNa katalizatorlarining Ar-fizisorbsion izotermalari.
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zatorlarning BET yuza maydoni (SBET),
o‘rtacha g‘ovak hajmi (Dp), umumiy g‘ovak

chami 28,1 nm va Fe—1,0Na gematit kris-
tallitidan namunasidan kichikroqdir, bu sir-

hajmi  (V,), tarkibi va kristallit hajmi | koniy gematit kristallitini ajratuvchi va
1-jadval
Yangi katalizatorlarning teksturaviy xossalari
Katalizator yuk:\la{rjllishi SBET Vp Dp | dFe,0;
(masso) | MY | Cem’g) | om) | (m)
Fe-Zr-ONa 0 58,2 0,25 12,3 22.8
Fe-Zr-0,25Na 0,24 35,8 0,26 20,2 23,7
Fe-Zr-0,5Na 0,50 32,1 0,26 21,7 25,0
Fe-Zr-1.0NA 0,93 247 0,23 27,8 28,1
Fe-Zr-1.5NA 1,50 22,1 0,24 37,6 37,4
Fe-1,0Na 0,96 12,2 0,14 41,6 47,2
(A) ) ZrO, (B) " - Fes(lz
= —
é VA U SOUY W % Fe-Zr-025Na |
= Fe-Zr-O..Z—iliLNV STHPEEIE W E WM*‘W‘»M VTP N Y0 | U | W P
Fe-Zr-0Na ‘L'&.__,\_ i " L | FeZroNa o) . -,
PDF#33-0664 Pl)l“#l‘)—?ﬂ‘) | | i

T T T
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1-rasm. Katalizatorlarning XRD nagshlari: (a) yangi katalizator va (b) reaksiyadan
keyin.

(dFe,03) 1-jadvalda keltirilgan.

BET sirt maydoni 58,2 dan 22,1m?g
gacha kamayadi, o‘rtacha g‘ovak hajmi esa
12,3 dan 37,4 nm gacha oshadi, Na
yuklanishi 0 dan 1,5% gacha. Yangi
katalizatorning umumiy g‘ovak hajmiga Na
yuklanishi kamdan-kam ta’sir qiladi, bu
katalizator g‘ovaklari to‘sib qo‘yilmasligi
mumkinligini ko‘rsatadi. Fe-Zr-1,0Na na-
munasining BET sirti Fe-1,0Na dan tax-
minan ikki baravar katta. Fe—Zr—1.0Na
namunasining gematit kristallitining o°l-

o‘sishni taqiqlovchi mos struktura tipidagi
promouter ekanligini isbotlaydi [11].
Sarflangan katalizatorlarning XRD
nagshlari tasvirlangan 1b-rasm. 30.0, 35.5,
43.0, 53.5, 56.9 va 62.4° da diffraksiya
cho‘qqilari Fe3O, sifatida tasdiglanishi
mumkin. 39,4, 41,0 va 44,0° da diffraksiya
cho‘qqilari odatda temirga asoslangan FTS
ning faol fazasi sifatida garaladigan chFesC,
nomidandir. Na yuklanishi ortib borishi
bilan temir karbidning 39,4 va 41,0° da
diffraktsiya cho‘qqilari paydo bo‘ladi. Dif-
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raksiyaning eng yuqori intensivligining
44,0° da ko‘tarilishi va 35,5° da joylashgan
diffraktsiyaning eng yugori intensivligining
tushishi FT sintezidan keyin ch-FesC,
tarkibining ortib borishini, FT sintezidan
keyin magnetit miqdorining kamayishini
ko‘rsatadi. Natijalar shuni ko‘rsatdiki, natriy
qo‘shimchasi temir fazasining karbonizat-
siyasini osonlashtirishi mumkin. Birog, kar-
bid turlarining past intensivligi va XRD
miqgdoriy tahlilining cheklangan anigligini
hisobga olgan holda, Fe-Zr-xNa kataliza-
torlarida karbid turlari tarkibining o‘zgari-
shini XRD natijalaridan anig olish mumkin
emas. Shuning uchun, reaksiyadan keyin
temir fazali kompozitsiyalar Mossbauer

spektroskopiyasi bilan aniq hisoblangan.
Fe—Zr—xNa katalizatorlarining morfo-

logiyalari 2-rasmda keltirilgan.
Katalizatorlar taxminan sferik nanozar-
rachalardan iborat. Ar fizisorbsiyasi nati-
jalari bilan birlashganda, Na-siz va Na
rag‘batlantirilgan katalizatorlar mezoporlar
va granulalararo g‘ovaklarga ega bo‘lib, ular
past massa o‘tkazuvchanligi va koks cho‘ki-
shini ingiber gilish xususiyatlari bilan kata-
litik faollikni yaxshilash uchun foydalidir.
Natriyning modifikatsiyasi  bilan Fe—
Zr—1.0Na katalizatori zarracha kattaligi
kengroq tagsimotga ega va SEM bilan o‘l-
changan o‘rtacha zarracha hajmi ortadi.
Bundan tashqari, Fe-1,0 Na katalizatorining
zarracha hajmi Fe-Zr-1,0Na katalizatoriga
nisbatan keskin ortadi. Bundan tashqari,
tsirkonyum gematit Kiristalining agregat-
siyasini cheklab qo‘yishi va gematit
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kristallitini targatishi mumkin, bu Fe-Zr-
1.0Na katalizatorida BET sirtining sezilarli
darajada oshishiga olib keladi. Kataliza-
torlarning kimyosorbsion xossalari. CO-
TPD qisqartirilgan katalizatorlarning profil-
lari 3-rasmda ko‘rsatilgan.

Fe-Zr-1.5Na //\‘

\
"\\ Fe-Zr-1.0Na TN I

~— N
Fe-Zr-0.5Na

N
R SN

Fe-Zr-0Na

W

T T T T T T
100 200 300 400 500 600 700
T(°C)

3-rasm. Qaytarilgan katalizatorlarning
CO-TPD profillari.

TCD Signal

S

Na-siz namunada CO ning uchta aniq
desorbsiya cho‘qqilari mavjud bo‘lib, ular
past haroratli joylarni (taxminan 100°C),
o‘rtacha haroratli joylarni (taxminan 180°C)
va yuqori haroratli joylarni (300°C dan
yuqori) ifodalaydi. Past va o‘rta desorbsiya
cho‘qqilarini molekulyar CO desorbsiyasi
deb hisoblash mumkin, yuqori haroratli
desorbsiya cho‘qqisi esa dissotsiativ CO
turlarining desorbsiyasi sifatida ko‘rib chiqi-
lishi mumkin [12]. Na miqgdori ortishi bilan
o‘rta haroratli desorbsiya cho‘qqisi keskin
kamayadi; dissotsiativ adsorbsiya cho‘qqisi
yugori haroratga garab harakat giladi va
tepalik maydoni sezilarli darajada oshadi, bu
Na ning CO ning dissotsiativ adsorbsiyasiga
yordam beruvchi ta’sirini ochib beradi. Na
qo‘shimchasi CO ning adsorbsion joylarini
o‘zgartirishi va temir fazasida CO ning ajra-
lishini  kuchaytirishi mumkin. Shuning
uchun, Na targ‘ib qilingan katalizatorlar CO
ning dissotsiatsiyasi uchun faolroq joylarni
ta’minlashi mumkin, bu esa katalizator
yuzasida uglerod turlari konsentratsiyasi-

ning oshishiga olib keladi. Bu elektron hissa
sifatida natriy ta’sirida Fe-C bog‘lanishining
mustahkamlanishi bilan bog‘liq bo‘lishi
mumkin. Uglevodorodlar sirt karbid mexa-
nizmiga ko‘ra dissotsiativ H va C atom-
larining rekombinatsiyasi bo‘lgan —CHo-
oralig mahsulotlarning polimerizatsiyasi
natijasida hosil bo‘lishi mumkin, CO dissot-
siativ adsorbsiyasining oshishi katalitik faol-
likni yaxshilaydi. 4-rasmda qisqartirilgan
H,-TPD profillari tasvirlangan kataliza-
torlar.

123

N

,;: Fe-Zr-1.5Na
M 123

i3 —

TS~ Fe-Zr-1.0Na

TCD Signal

]III[I 2lllr| ‘ SIr]l'I ‘ 4l!|(l ' S(INI hgll) Tt:‘lli 800
T(C)
4-rasm. Qaytarilgan katalizatorlarning

H2-TPD profillari.

Muhokama. Na-bo‘sh namunada
uchta desorbsiya cho‘qqisi mavjud bo‘lib,
ular kamaytirilgan katalizator yuzasida uch
xil turdagi adsorbsiya joylarini nazarda
tutadi. Taxminan 100°C da desorbsiya
cho‘qqisi (Ha) zaif Fe-H alogasini hosil
gilish  uchun sayoz teshikda yoki
katalizatorlarning tepasida zaif adsorbsiya-
langan H turlarini hisobga olishi mumkin.
Taxminan 200°C (Hb) da desorbsiya cho‘q-
qisi chuqur bo‘shligdan H turlarining
desorbsiyasi yoki metall temir yuzasidagi
nugson sifatida garalishi mumkin. Bundan
tashqari, 300°C (Hg) dan yuqori haroratda
desorbsiya cho‘qqisi, ehtimol, gaytarilma-
gan oksidlar yuzasida OH turlarining bo‘li-
nishi bilan bog‘lig. Ha ning adsorbsiya-
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langan H turlari H ga qaraganda ko‘proq
reaktiv bo‘ladi, bu Ha ning past desorbsiya
haroratidan kelib chigadi. Ha desorbsiya
cho‘qqisining joylashishiga Na yuklanishi
kamroq ta’sir qiladi, H desorbsiya cho‘qqisi
esa Na yuklanishi ortishi bilan past haroratga
o‘tadi. Ha va H ning desorbsiyaning eng
yuqori joylari natriy miqgdori ortishi bilan
sezilarli darajada kamayadi. Natijalar shuni
ko‘rsatadiki, Na yuklanishining ortishi H
turlarining adsorbsiyasi uchun faol joy-
larning pasayishiga olib keladi va metall
temir yuzasida Fe-H bog‘lanish energiyasini
zaiflashtiradi. Katalizatorda H turlari kon-
sentratsiyasining pasayishi  olefinlarning
gidrogenatsiyasiga to‘sqinlik qilishi mum-
kin, bu esa olefinlarning yuqori selektiv-
ligiga olib keladi. Hg ning desorbsiya
cho‘qqisi past haroratga siljiydi va mos
keladigan vodorod adsorbsiya miqdori Na

yuklanishi ortishi bilan keskin kamayadi. Hg
OH ning Kkatalizator yuzasida, masalan,
kamaytirilmagan ZrO, ning parchalanishi
nomidan bo‘lishi mumkin. Na qo‘shim-
chasining H turlarining adsorbsiyasiga
inhibitiv ta’siri metall temirning elektron
zichligi oshishi va Kkatalizator yuzasida
elektron bo‘shlig‘ining kamayishi natijasida
yuzaga keladi, chunki gidroksidi metallar
elektron donatorlardir.

S-rasmda qisqartirilgan Fe—Zr—xNa
katalizatorlarining XPS spektrlari tasvir-
langan. 5A-rasmda ko‘rsatilganidek, 711,1
va 724,8 eV bog‘lanish energiyasida
joylashgan cho‘qgqilar Fe 2p3/2 va Fe 2pl/2
ning odatiy cho‘qqilarini ifodalaydi. Bundan
tashqari, 707,2 va 719,8 eV da kuzatilgan
cho‘qqilar FeO 2p3/2 va FeO 2p1/2 uchun
javobgar bo‘lishi mumkin, bu pasayish
jarayonida temir fazasi o‘zgarishini hisobga

(A) Fe 2p,. Fe 2p,,
'

Infensivlik

Bog'lanish cnergivasi

T T T T T
735 730 725 720 715 710 705

(B)
Zr 3dsa

Intensivligi

Bog'lanish energiyasi

5-rasm. Reduksiyalangan Fe—Zr—xNa katalizatorlarining XPS spektrlari: (A) Fe 2p va
(B) Zr 3d.
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6-rasm. Reaksiyadan keyin Fe-Zr-xNa katalizatorlarining Mossbauer spektrlari.
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oladi. Bog‘lanish energiyasining o‘zgarishi
markaziy atomning elektron buluti zich-
ligining o‘zgarishi natijasida yuzaga keladi.
Napromotlangan namunalar Fe 2p ning
kamroq bog‘lanish energiyasiga ega, bu Na
bilan solishtirganda Fe (1,83) ning yuqori
elektronegativligi bilan bog‘liq bo‘lishi
mumkin. (0,93). Temir atomlari Na atom-
larini elektronlardan mahrum qilishi mum-
kin, bu esa temir atomlarining elektron

bulutlarining zichligini oshiradi. Shuning
uchun natriyni elektronlar hissasi sifatida
ko‘rib chiqish mumkin va elektron bilan
boyitilgan temir turlari CO ning dissot-
siatsiyasini kuchaytirishi va H, adsorb-
siyasini inhibe qilishi mumkin, H2-TPD
bilan birlashtirilgan CO-TPD tomonidan
tasdiglangan.5,35 Zr 3d XPS spektrlari 5B-
rasmda ko ‘rsatilgan.

Reaksiyadan keyingi katalizatorlar-

2-jadval
Ishlatilgan katalizatorning Moussbauer spektrlari parametrlari.
Katalizator Bosqichi Hhf IS QS Are?
(koe) (mm/S) (mm/S)
-3,03
Fe(spm) a,30 ! 335
Fes04(A) pronatl 2.66 P 429
FesOu(B) ’ 3,23 4, 6.9
Fe-Zr-ON» 217,29 ' -3,03 '
X-Fesc a,18 8.9
183,62 a14 -3,02 30
105,70 228 1.14 33
Fepm) 490.92 a,30 -a03 30.5
Fe304(A) 459.49 a,66 a02 41.6
Fez04(B) 216.73 a,25 -al3 10.2
Fe-zr0.25Na | ) e, 183.34 2,23 204 105
106.72 a,14 a09 3.9
2,35 1.09 3.9
Fepm) 490.68 a,30 a03 22.4
Fes04(A) 459.28 a,24 a02 36.5
Fez04(B) 216.61 a,21 -al4 13.0
Fe-2r-05Na |y recc, 183.80 2,18 204 17.6
104.97 a,09 a0l 6.6
a,34 1.08 3.8
Fespm) 490.22 2,30 a02 19.3
Fe304(A) 459.57 a,66 a02 27.3
o Fes04(B) 216.62 a,26 -all 17.7
Fe-Zr-1,0Na x-Fesca 183.71 2,18 a05 21.2
107.52 a,23 ao7 10.7
a,18 1.94 4.2
FE(spm) 487.60 a,30 a04 4.4
Fe304(A) 455.96 a,71 a09 or
Fe304(B) 215.61 a,27 -a10 '
Fe-zr-LoNa | Feccs 175.13 2,26 203 e
101.4172 a,12 a04 155
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ning temir turlari.

Sarflangan katalizatorlarning temir
turlari Moussbauer spektrlari bilan tahlil
gilinadi. 6-rasmda ko‘rsatilganidek, MES
spektrlarini  markaziy dublet va beshta
seksetga bo‘lish mumkin.

2-jadvalda mos keladigan Moussbauer
spektri parametrlari jamlangan. Taxminan
491 va 459 kOe Hhf qgiymatlari bo‘lgan

maydonni (A uchastkasi) va oktaedral
maydonni (B maydoni) ifodalashi mumkin.
Taxminan 217, 183 va 105 kOe da
joylashgan Hhf qiymatlari ch-FesC, ga
tegishli bo‘lishi mumkin. Reaksiyadan keyin
Fe—Zr—xNa katalizatorlarining temir fazali
tarkibi asosan Fe;O4 va ch-FesC, bo‘lib, bu
XRD dan olingan natijalarga mos keladi.
Katalitik ishlash. Fe-Zr-xNa namu-

seksetlar Fes0, da mos ravishda tetraedral | nalari YuHTFT sintezi samaradorligini
3-jadval
Katalizatorlarning faolligi va selektivligi.
Uglevodorod tagsimoti Massa balansi
: X S Co-
Katalizator 0 H2 co2 2 0_C,0 b
Xco(%) %) | (%) CH,4 Ca C,-Cs” | Cs | O/P C
Fe-Zr-
ONa 80.1 | 50.7 | 37.8 | 247|221 | 255 |30.7| 0.98 | 96.3
Fe-Zr-
96.1 | 54.6 | 37.7 | 26.9 | 20.8 | 225 |29.7| 0.92 | 96.7
0.25Na
Fe-ZI- | 980 | 582 | 344 | 227 | 269 | 152 |353| 176 | 97.2
0.5Na
Fe-Zr-
1 0Na 952 | 50.2 | 36,5 | 135|355 | 6.28 |44.4| 568 | 96.4
Fe-Zr-
1 5Na 942 | 516 | 374 | 121 | 124 50 |[51.1]|6.30 | 97.0
Fe-1.ONa | 409 | 30.1 | 349 | 15.7 | 157 6.2 [45.8] 5.21 | 955
0
Catalyst a
. Fe-Zr-ONa  0.65
] “ Fe-Zr-0.5Na  0.68

Ig(W,/n)

T T T
10 15 20

Uglerod soni

7-rasm. Fe-Zr-xNa katalizatorlari uchun mahsulot tagsimoti.
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tekshirish uchun ishlatilgan. Namunalarning
CO konversiyasi va uglevodorod tagsimoti
3-jadvalda keltirilgan.

7-rasmda ko‘rsatilganidek, zanjirning
o‘sish ehtimoli koeffitsientining (a) 0,65 dan
0,76 gacha o‘sishi Na zanjirning targalishini
kuchaytirishi ~ mumkinligini  ko‘rsatadi.
Katalizator yuzasida vodorod va CO
o‘rtasidagi raqobatbardosh kimyosorbsiya
bu hodisaga yordam berishi mumkin.

NaCO va vodorodning dissotsiativ ad-
sorbsiyasi uchun faol joylarni sezilarli
darajada o‘zgartiradi, bu esa Ho-TPD va CO-
bilan aniglanganidek, Na yuklanishi 0,25
dan 1,5% gacha oshishi bilan katalizator
yuzasida CO dissotsiativ adsorbsiyasining
kuchayishi va zaiflashgan vodorod adsorbsi-
yasiga olib keladi. TPD; bu oraliqg
mahsulotlarning gidrogenlanishini  tagig-
lashi va zanjirning targalishiga yordam
berishi  mumkin. Na, shuningdek, C-C
birikmasini kuchaytirish uchun javobgar
bo‘lishi mumkin bo‘lgan temir turlarining
karbonizatsiyasini osonlashtirishi mumkin.
Bundan tashgari, XPS natijalari shuni
ko‘rsatadiki, Na elektron bilan boyitilgan
temir turlarining shakllanishini ganoat-
lantiradi. Elektron bilan boyitilgan temir
turlari  olefinlarning  gidrogenatsiyasini
inhibe qilishi va katalizator yuzasida
olefinlarning zaif adsorbsiyasi natijasida
mahsulotdagi O/P nisbatini keskin oshirishi
mumkin. Yuqorida aytib o‘tilganidek, yengil
olefinlarning shakllanishiga Na promotori
chuqur ta’sir qiladi, bu ikkilamchi gidro-
genatsiya reaktsiyasini inhibe qilishi va
zanjirning targalishini kuchaytirishi mum-
kin. Na ning gidrogenatsiyaga inhibitiv
ta’siri yengil olefinlar mahsuloti uchun
foydali bo‘lsa, zanjirning tarqalishi yengil
olefinlarning shakllanishiga salbiy ta’sir
ko‘rsatadi. Shuning uchun Fe-Na o‘zaro

ta’sirini sozlashi mumkin bo‘lgan Na yuk-
lanish miqdorini nazorat qgilish orgali yengil
olefinlarning optimal selektivligini olish
mumkin. Fe-Na ning zaif o‘zaro ta’siri
metan va parafinlarning hosil bo‘lishiga
yordam beradi, kuchli Fe-Na o‘zaro ta’siri
esa og‘ir uglevodorodlarning selektivligini
oshiradi. Optimal Na yuklanishi 1,0 wt%
bo‘lganida, Fe—Zr—1,0Na katalizatori eng
yuqori yorug‘lik olefin selektivligini
namoyish etadi. Fe—Zr—1.0Na namunasi
bilan solishtirganda, Fe—1.0Na namunasi
FTS faolligining pastligini ko‘rsatadi. XPS
va Ar fizisorbtsiya natijalari shuni ko‘r-
satadiki, tsirkonyum gematit kristallit-
larining o‘sishiga to‘sqinlik qilishi va o‘ziga
xo0s sirt maydonini sezilarli darajada oshiri-
shi mumkin bo‘lgan barqaror tuzilish pro-
mouteridir, bu faol fazalarni bargaror-
lashtirishi va FT reaktsiyasi uchun yanada
faol joylarni ta’minlaydi. Shuning uchun
sirkoniy va natriy o‘rtasidagi sinergetik ta'sir
yugori FT faolligiga va Fe-Zr-1,0Na kata-
lizatorida uglevodorod tagsimotida yengil
olefinlarning optimal selektivligiga olib
keladi.

Fe—Zr—1.0Na katalizatorining barqa-
rorligi tasvirlangan 8-rasm.

100 60

A M

80 A A
A

wligi %

s

e CO -+ CO, » CH, *+ C~C, v CxC, & ;-
60—

va CO2 selekti

CO konvertatsiyasi
=3 =
Uglevodorod tagsimoti

T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 Ll 100 110 120

TOS (h)
8-rasm. Fe-Zr-1.0Na katalizatorining
ogim vagqti bilan bargarorligi (suv, moy va
mum har 24 soatda tahlil gilinadi).
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Fe—Zr—1.0Na katalizatorining CO ga
aylanishi ogimning uzoq davom etishi bilan
kamayadi. Ishlatilgan Fe—Zr—1.0Na katali-
zatorining TEM  tasvirlari  9-rasmda
keltirilgan.

4-5H,0, 98%, Adamas-beta) va suvsiz nat-
riy karbonat (Metall manbalar sifatida

Na,COs, 99,9%, Maklin) ishlatilgan. Cho‘k-
tiruvchi sifatida ammiak eritmasi (25—28%,
AR, Adamas-beta)

ishlatilgan. Aralash-

=1

M

y ST AL,
—_—_— =

tasvirlari: Yangi katalizator,

48 soat reaksiyadan so ‘ng sarflangan katalizator, (B), (D), (F).

48 soatlik reaksiyadan so‘ng sarflangan
Fe—Zr—1,0Na katalizatorining zarracha
o‘lchamlari yangi katalizatornikiga o‘xshay-
di. Fe—Zr— 1.0Na katalizatori yuqori
mexanik barqarorlikni  ko‘rsatadi. Na-
rag‘batlantiruvchi Kkatalizatorning faolsiz-
lanishi uglerod cho‘kishi bilan bog‘liq
bo‘lishi mumkin.

Na-qo‘shimchali Fe-Zr katalizatorlari
birgalikda cho‘ktirish va shimdirish usullari
bilan tayyorlangan. Temir (I11) nitrat nona-
gidrat (Fe (NO3)3 - 9H,0, 98,5%, Maklin),
sirkoniy (IV) nitrat pentagidrat (Zr-(NO,)

tirilgan metall tuzi eritmasi (molyar nisbati
Fe/Zr = 100/15) va ishqgor eritmasi tomchilab
stakanga doimiy aralashtirishda qo‘shildi.
Aralashmaning pH darajasi 9,0 = 0,1 da
nazorat qilindi va jarayon harorati 70°C da
saglandi. 70°C da 4 soat davomida etgandan
so‘ng, prekursor deionizatsiyalangan suv
bilan tozalandi, keyinchalik 110°C da 12
soat davomida quritildi va 4 soat davomida
500°C da kalsinlanadi. Na-qo‘shimchali Fe-
Zr katalizatorlari singdirish usuli bilan sin-
tez qilindi. Fe—Zr prekursori kerakli
konsentratsiyali Na,COs; suvli eritmalari
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bilan singdirilgan. Keyin namunalar xona
haroratida 24 soat davomida saglanadi,
110°C da 12 soat quritiladi va 4 soat davomi-
da 500°C da kalsinlanadi. Namunalar
Fe—Zr—xNa (x =0, 0.25, 0.5, 1.0 va 1.5)
sifatida imzolangan, bu yerda x Na ning
massa ulushi (%). Fe—xNa katalizatori xuddi
shu tarzda Zr qo‘shilmagan holda olingan.
Nihoyat, katalizatorlar katalitik sinovlar
uchun kerakli to‘r zarrachalariga elakdan
o‘tkazildi.

Xulosa. Ushbu maqolada promo-
torlarning HTFT reaksiyasining tuzilishi,
kimyosorbsiya xususiyatlari va Kkatalitik
ishlashiga ta’siri o‘rganildi. Elektronga boy
temir turlari CO va vodorodning dissotsiativ
adsorbsiyasi uchun faol joylarni o‘zgar-
tiradi, natijada CO dissotsiativ adsorbsiyasi

kuchayadi va katalizator yuzasida vodorod
adsorbsiyasi kamayadi. Shuning uchun
katalizator yuzasida H/C nisbati Na yuk
ortishi bilan pasayadi, natijada zanjirning
targalishi kuchayadi va yengil olefinlarning
gidrogenlanishi kamayadi. Bundan tashqarti,
Na katalizatorlarning karbonizatsiyasini
osonlashtirishi va temir karbidini oksid-
lanishdan himoya qilishi mumkin, bu
YUuHTFT reaksiyasi uchun faolrog joylarni
ta’minlaydi va C-C ulanishini qo‘llab-
guvvatlaydi. Zr - bu gematit kristallitlarining
o‘sishini taqiqlashi va faol fazalarni bar-
garorlashtirishi va YuHTFT reaksiyasi
uchun faolroq joylarni ta’minlashi mumkin
bo‘lgan o‘ziga xos sirt maydonini sezilarli
darajada oshirishi mumkin bo‘lgan barqaror
tuzilish promouteridir.
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FISCHER-TROPSCH SINTEZI ORQALI Na —-ASOSIDA BOYITILGAN Fe-Zn
TARKIB KATALIZATORLARDA OLEFIN ISHLAB CHIQARISH

Egamnazarova Fazilat Qo‘ybogarov Oybek Panjiyev Ulug ‘bek
Do‘stqobilovna Ergashovich Rustamovich
(NGQIT) kafedrasi assistenti, Texmk-a fanlari _fal'sa_fa _dokt_orl, Klmyo fanlari fal_safa-doktofrl,
. L Qarshi muhandislik igtisodiyot Qarshi xalgaro universitet O ‘quv
Qarshi muhandislik igtisodiyot . L . . e -
instituti, Qarshi, O ‘zbekiston instituti, Qarshi, O ‘zbekiston ishlari bo ‘yicha prorektori,
St o ! E-mail: oybek.kuybogarov@mail.ru Qarshi, O zbekiston

Annotatsiya. Ushbu tadgiqotda, Fischer-Tropsch sintezini (FTS) amalga oshirishda
chizigli alfa-olefinlar (a-olefinlar) ishlab chigarishning iqgtisodiy salohiyatini oshirish
uchun Na bilan boyitilgan Fe-Zn tarkibli katalizatorlar o'rganilgan. Tadgigot
Nago/Fei1Zn, .04 katalizatorining optimal sharoitlarda singazni 340°C va 2,0 MPa
haroratda chizigli a-olefinlarga aylantirishda yuqori katalitik faollik va bargarorlikni
ko ‘rsatishini anigladi. Katalizatorlarning olefin selektivligi 61,3% ga yetdi, bu esa
uglevodorod rentabelligini 49,7% gacha oshirdi. Reaksiya davomida a-olefinlarning
tarmoglangan parafinlarga aylanishi kam bo ‘lib, katalizatorning samaradorligi boshga
katalizatorlarga nisbatan yugori bo ‘Idi.

Kalit so“zlar: etilen, karbonat angidirid, konversiya, temir, natriy, rux.

IMPOU3BOACTBO OJIE@MHOB CUHTE30M ®UIIEPA-TPOIIIIIA HA
OCHOBE Na, ObOI'AHIEHHBIX Fe-Zn KATAJIM3ATOPAX

Deamnuazaposa Dazenam Kyiookapoe Oitoex IHanoscues Ynyzoex
Jlycmkobunosna Ipzauwiosuy Pycmamoesuu

dokmop gurocoghuu no xumuu,

. 0oKmop purocoghuu mexHu4ecKux . N
Kapwunckuii unsicenepHo- . Kapwunckuii mexcoyHapooHulil
. nayk, Kapwunckuit unscenepno-
9KOHOMUYECKUL UHCIUMYM, yuusepcumem IIpopexmop no
yuebHol pabome,

Kapwu, Y36exucmana

9IKOHOMUHECKUL UHCIUMYM,
Kapwwu, Y36exucman
Kapwuu, Y36exucman

Annomayusn. B smom uccredosanuu paccmampusanacst 803MONCHOCMb VEeAUYeHUs.
9KOHOMUYecKko2o nomenyuaia cunmesa Puuepa-Tponwa (FTS) nymem npouszsoocmea
JIUHEUHbIX anbgha-onedhunos (o-onepunos) ¢ UCNONb308aAHUEM KAMAIUZAMOPOS8 HA OCHOBE
Fe-Zn, obocawennvix Na. Hccnedosanue noxkazano, umo kamanuzamop NagolFeiZny 0y
npu  ONMUMALbHBIX YCI08USX CHOCODEH d¢hghekmueno npespawjamv Ccunmes-eas 6
JuHetinvle o-onehunvl npu memnepamype 340 °C u oaenenuu 2,0 Mlla, oemoncmpupys
8bICOKYIO KAMAIUMUYECKYIO AKMUBHOCMb U cmabuiviocms. CeneKmusHocms no oaeqhu-
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Ham oocmuena 61,3%, umo npueseno Kk 8blx0dy y21e6000p0008 Ha yposHe 49,7%. B xoode
peaxkyuu HabaroaioCh He3HAYUMeNbHOoe npespauerue 0-0ae@uHo8 8 pa3eemeieHHble
napaguusl, umMo YKazvieaem Ha BbICOKYIO IPHEeKMUBHOCMb KAmMaiuzamopa no
CPABHEHUIO C OPYSUMU.

Kniouegvle cnosa: smunen, Ouokcuo yenepood, KOH8epCUsl, dHcele30, Hamputl, YUHK.

PRODUCTION OF OLEFINS BY FISCHER-TROPSCH SYNTHESIS BASED
ON Na, ENRICHED Fe-Zn CATALYSTS

Egamnazarova Fazelat
Dustkobilovna

Kuybokarov Oybek

Ergashovich
Doctor of Philosophy of Technical
Sciences, Karshi Engineering-
Economics Institute,
Karshi, Uzbekistan

Panjiev Ulugbek
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Abstract. This study explored the potential for increasing the economic viability of
Fischer-Tropsch synthesis (FTS) by producing linear alpha-olefins (a-olefins) using Fe-
Zn based catalysts enriched with Na. The research found that the Nag./Fe;Zn; Oy
catalyst, under optimal conditions, effectively converts syngas into linear a-olefins at a
temperature of 340 °C and a pressure of 2.0 MPa, demonstrating high catalytic activity
and stability. The olefin selectivity reached 61.3%, leading to a hydrocarbon yield of
49.7%. The reaction also showed minimal conversion of a-olefins into branched paraffins,

indicating the catalyst's superior performance compared to others.
Keywords: ethylene, carbon dioxide, conversion, iron, sodium, zinc.

Kirish. Fisher-Tropsh sintezi (FTS)
neft va neft-kimyo sanoatida muhim
ahamiyatga ega bo‘lib, bunda sintez gazini
(singazni) yoqilg‘i va kimyoviy moddalar
uchun uglevodorodlar va oksigenatlar
aralashmasiga katalitik aylantirish uchun
foydalaniladi [1-4]. Ko‘mir, tabiiy gaz va
gayta tiklanadigan biomassadan olinadigan
uglerod resurslarining ko‘pligi gazlashtirish
va isloh qilish jarayoni orgali singaz ishlab
chigarish jarayonining iqtisodiy jihatdan
yugori samadorlikka ega ekanligini namo-
yon giladi [4-5].

Chizigli alfa-olefin (a olefin) ishlab
chigarish FTS jarayonining iqtisodiy
salohiyatini oshirishning asosiy usullaridan
biridir, chunki u sirt faol moddalar, samarali

plastmassalar va elastomerlar uchun muhim
kimyoviy oralig mahsulot bo‘lib, yoqil-
g‘ining oktan sonini Yyaxshilash uchun
qo‘shimcha hisoblanadi [6]. FTS orqali
sintez qilishdan tashqari, tarkibida Cg-Cso
birikmalarini o‘z ichiga olgan a-olefinlar
spirtlarning  suvsizlanishi, [7] olefin
metatezasi [8] va etilen oligomerizatsiyasi
kabi bir nechta konversiya jarayonlari
yordamida ishlab chigarilishi mumkin [9-
11]. Singazdan a-olefinlarni ishlab chiga-
rishdagi hozirgi muammo faollikni oshirish
va tegishli jarayon parametrlari bilan birga
kerakli katalizatorni tanlash orgali mahsulot
tagsimotini nazorat gilishdan iborat. Bundan
tashqari, kimyoviy qo‘llanmalar olifen-
larning tarmoglangan zanjirlari  sonini
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minimallashtirishni talab giladi [12]. FTS
o‘tish metalliga asoslangan katalitik tizimlar
(ya’ni, Ni, [13] Fe, Co va Ru yordamida
uglerod oksidini (CO) parafinlar, olefinlar,
spirtlar, aldegidlar va ketonlarga tanlab
aylantira oladi. Fe turlari metan hosil
bo‘lishini va ikkilamchi gidrogenlanishni
minimallashtirib, olefinlarning hosil
bo‘lishiga yordam beradigan faol joy
sifatida harakat giladi. Metall Fe ning oksid
turlariga nisbatini sozlash vodorod (H,)
kontsentratsiyasini yoki karbonat angidrid
(CO,) ni (teskari) suv-gaz reaktsiyasi orgali
hosil giladi. Ular temir (karbid) zarracha-
larining hajmini kamaytirdilar, ularda Fe
qo‘llab-quvvatlanadigan uglerod (ya’ni,
CNF) katalizatorlari yengil olefin ishlab
chigarish uchun ishlatiladi. Fe turlari bime-
talik hosil bo‘lish orqali ularning reaktiv-
ligini oshirishi mumkin. Aralashtirilgan pan-
jarali temirning shakllanishi oksidlar (ya’ni,
MnFe,O, va ZnFe,O,) Fe turlarining
strukturaviy bargarorligi va asosliligi tufayli
adsorbsiya qobiliyati tabiatiga ta’sir qilishi
ham keltirib o‘tilgan. Zn qo‘shimcha ra-
vishda Fe katalizatoriga ta‘sir qilishini aniq-
lanadi (rux va temirning molyar nisbati 1 ga
yaqin), bunda Fe turlarining o‘lchami
kamayadi, ZnFe,O, shpineli Zn tarkibi
sintetik protsedurada strukturaviy promouter
sifatida ishlaydi.

Adabiyotlar tahlili va metodlar. Fe-
Zn katalizatorlari (Fe1Zni, Ox) Fe(NOg)s *
9H,0 (Sigma Aldrich, 1 mol LY} va
Zn(NO3),*6H,0 (Sigma Aldrich, 1 mol L)
bilan birgalikda distillangan suv bilan tay-
yorlangan. Cho‘ktiruvchi sifatida NayCOs
(Samchun, 2 mol L?) ning suvli eritmasidan
foydalangan holda birgalikda cho‘ktirish
usulidan foydalanilgan. Na,COj3 eritmasi Fe
va Zn prekursor aralashmasini o‘z ichiga
olgan aralashtiriladigan suvli eritmaga 80°C

haroratda 360 aylanish tezligida pH=5 ga
erishilgunga qadar qo‘shildi. Keyin eritma
filtrlanadi, distillangan suvda yuviladi,
goldig Na va boshga aralashmalarni olib
tashlash uchun suv va 80°C da bir kechada
guritiladi. Namuna 4 soat davomida kuy-
dirildi. Fe-Zn katalizatorlarining kalsin-
lanish harorati Fe-Zn (x) da x bilan bel-
gilanadi (x 350, 400, 500, 600 va 700°C).
Induktiv bog‘langan plazma-atom emissiya
spektroskopiyasi (ICP-AES) natijalariga
ko‘ra Zn/Fe ning molyar nisbati 1,2 ni
tashkil etdi. Nao,/FeiZn;,0x katalizatorlari
Na,CO3 (Samchun) ning suvli eritmasidan
nam shimdirish usuli bilan tayyorlangan.
Na/Fe-Zn katalizatorlari havoda 350°C
haroratda 4 soat davomida gizdirilgan va
barcha katalizatorlarning Na, Fe va Zn
migdori mos ravishda 2,4, 28,1 va 38,0
og‘irlik % ga o‘rnatilgan. Na, Fe va Zn ning
molyar tarkibi mos ravishda 8,6, 42,4 va
49,0 ga o‘rnatildi. ICP-AES iICAP 6500
(Thermo Scientic) asbobi yordamida namu-
nalardagi Na, Fe va Zn tarkibini o‘lchash
uchun ishlatilgan. Brunauer-Emmett-Teller
(BET) sirt maydoni doimiy hajmli
adsorbsiya apparati (Micromeritics, ASAP-
2400) yordamida olingan 196°C da azot
adsorbsiyasi ma’lumotlaridan hisoblab chi-
gilgan. O‘Ichovlardan oldin har bir namu-
nadan 500 mg 90°C da 30 minut gaz-
sizlantirildi, so‘ngra vakuum ostida 4 soat
davomida 150°C da qizdirildi. Namuna-
larning ommaviy kristalli tuzilmalari 40 kV
va 40 mA da ishlaydigan Cu Ka nurlanishi
(A 0,154 nm) bilan Ultra 1V difraktometri
(Rigaku) yordamida rentgen nurlari
diffraktsiyasi (XRD) bilan aniglandi. Kristal
fazalar ICDD ma’lumotlar bazasi yordamida
aniqlandi. Kristallarning o‘lchami Sherrer
tenglamasi yordamida hisoblangan. Namu-
nalar uchun sirt asosligini o‘lchash uchun
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CO; (CO,-TPD) ning haroratga qarab
dasturlashtirilgan desorbsiyasi o‘tkazildi.
Tahlillardan oldin 100 mg namuna 350°Cda
10 hajmli % da Hy/He 2 soat davomida
kamaytirildi. 10 hajm % da CO,/He gaz
aralashmasi bilan 50°C da 30 daqiqa
to‘yingandan so‘ng, namunalar He bilan 1
soat davomida tozalandi. Keyin CO; 50-
300°C harorat oralig‘ida 10 C min?! isitish
tezligida 30 ml min! He ning ogimi ostida
desorbsiya qgilindi. Namunalar uchun sirt
kislotaligini o‘lchash uchun NHjz; (NHs;-
TPD) ning haroratga qarab dasturlashtirilgan
desorbsiyasi o‘tkazildi. Tahlillardan oldin
100 mg namuna 350 C da 10 hajmli % H,/He
muhitda 2 soat davomida kamaytirildi. 15
hajm % NHs/He gaz aralashmasi bilan
150°C da 30 daqiqa davomida to‘yingandan
so‘ng, namunalar He bilan 1,2 soat
davomida tozalandi. Keyin NH3 150-350°C
harorat oralig‘ida 10 C min! isitish tezligida
50 ml min* He ogim ostida desorbsiya
gilindi. Namunalarida temir metallning tar-
qalishini o‘lchash uchun CO ning haroratga
dasturlashtirilgan desorbsiyasi (CO-TPD)
o‘tkazildi. Tahlillardan oldin 100 mg na-
muna 350°C da 10 hajmli % da Hy/He
muhitdada 2 soat davomida kamaytirildi.
TPD tajribalaridan oldin namunalar He bilan
300°C da 1 soat davomida tozalandi. 30
daqiqa davomida 70°C da CO gazi bilan
to‘yingandan so‘ng, namunalar He bilan 1
soat davomida tozalandi. Keyin CO 500°C
gacha desorbsiya gilindi, 10 C min? isitish
tezligida 30 ml min! He ning ogimi ostida
desorbsiyalangan CO issiglik o‘tkazuv-
chanlik  detektori  (TCD)  signallari
(Micromeritics, AutoChemll 2920) tomo-
nidan nazorat qilindi. Harorat bo‘yicha
dasturlashtirilgan H2 (H2-TPR) pasaytirish
100 mg namunalar bilan 40-700°C harorat
oralig‘ida 10 C min?! isitish tezligida 10%

H2/He doimiy oqim ostida o‘tkazildi. 30 ml
min! TPR tajribalaridan oldin namunalar He
bilan 300°C da 1 soat davomida tozalandi.
TCD tahlilidan oldin ogava suvdagi nam-
likni yo‘qotish uchun 70°C da saqlanadigan
suv tutgichi ishlatilgan. Chigindilarning
TCD signallari AutoChemll 2920 quril-
masida (Mikromeritika) gayd etilgan. Ter-
mogravimetrik tahlil (TGA) SDT Q600
asbobida (TA Instruments) 20 mg
namunalari bilan 30-900°C harorat ora-
ligéida 10 C min! isitish tezligida 100 ml
min! doimiy havo oqimi ostida o‘tkazildi.
Natijalar.  Fisher-Tropsch  sintezi
pechta isitiladigan, pastdan past bo‘lgan
joylashuvdan foydalangan holda zangla-
maydigan po‘latdan yasalgan quvurli reak-
torda amalga oshirildi. Reaktorning uzunligi
390 mm, ichki diametri 8,46 mm edi.
Katalizator gatlami bo‘ylab bir xil harorat
rejimiga pech va quvurli reaktor o‘rtasidagi
bo‘shligqa alyuminiy-isitish bloki o‘rnatil-
gan uch xil isitish zonasi yordamida eri-
shildi. Harorat reaktor bilan bevosita
alogada bo‘lgan uchta K tipidagi termo-
juftlar tomonidan nazorat gilindi. Reaksiya
vaqtida ekzotermiklikni o‘lchash uchun
katalizator bilan bevosita alogada bo‘lgan
reaktor ichiga qo‘shimcha K tipidagi termo-
juft o‘rnatildi. Katalitik faollik o‘Ichovlari
0,2 g katalizatorni 2,9 g SiC (241-559 mm,
Alfa Aesar) bilan reaktorga yuklash orqali
o‘tkazildi. Katalizator ostidagi bo‘shliglar
tashqi diametri 6 mm bo‘lgan kvarts bilan
to‘ldirilgan. Katalizator granulalarga aylan-
tirildi va bir xil diametrli 425-850 mm
elakdan o‘tkazildi. Bunday reaksiya sharoit-
larida minimal ekzoter-miklikka ega bo‘lgan
tigin ogimlari ta’minlandi. Reaksiyadan ol-
din, oldindan kalsiylangan katalizator 4 soat
davomida 350°C da 5% H, ga (160 ml min?)
1°C min! isitish tezligida ishga tushirildi.
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Kamaytirilgandan so‘ng 40°C ga sovutildi
va reaktor tizimi orga bosim regulyatori
yordamida 2,0 MPa ga bosim o‘tkazdi. Har
bir reaksiyadan oldin katalizator 120 mL
min® He bilan ishlov berildi, haroratni 5 C
min' isitish tezligida 340°C ga oshirish
orgali ozuga (24% CO, 8% CO2, 64% H2,
4% Ar) keyin massa ulushda regulyatori
(Brooks Instrument, 5850E) yordamida
reaktorga Kiritiladi. Miqgdoriy tahlil ichki
standart sifatida Ar yordamida amalga
oshirildi. Suyug mahsulotlarni (mum, moy
va suvli fazali mahsulot) mos ravishda
190°C va 300°C haroratda yig‘ish uchun
orga bosim regulyatoridan oldin va keyin har
xil quvvatga ega ikkita zanglamaydigan
po‘latdan yasalgan gaz-suyuqlik separa-
torlari (masalan, 120 ml va 50 ml) o‘rnatildi.
Suyug mahsulotlarning  kondensatsiyasi
reaktordan barcha liniyalarni 190°C ga
qizdirish orgali oldini oldi.

Muhokama. 1-jadvalda Nag./Fe;-
Zn;,0 katalizatorlarining fizik-kimyoviy
xossalari keltirilgan.  Fei- Zn;,0x ning
kalsinlanish harorati 350 dan 700°C gacha

kristallanish tufayli Na targ‘ib qilingan
katalizatorlarning BET yuzasi mutanosib
ravishda 31,1 dan 10,5 m? g* gacha kamaydi.
1-rasmda Nago/Fe;-Zni 0y  katalizator-
larining 50 soatdan oldin va reaksiyadan
keyingi kristall tuzilmalari ko‘rsatilgan.
Kalsinlangan NagJ/Fei-Zn; .0« katalizator-
lari ZnFe,O4 (JCPDS Ne 73-1963) va ZnO
(JCPDS Ne 79-2205) kristallitlari bilan
bog‘lig bo‘lgan aniq XRD cho‘qgqilarini
ko‘rsatdi  (1A-rasm).  Nago/Fe;-Zn; ;04
katalizatori FeiZn;,0Ox ning kalsinlanish
harorati oshirilganda ZnFe,O,4 va ZnO ning
birlamchi kristallitlarini oshirdi, bu yangi
katalizatorlar uchun ZnFe,O, bilan deyarli
bir xil edi (1-jadval), harorat oshishi bilan.
bunda sof Fe;Zn; .0y kalsinlanishga uchradi.
ZnO kristallarining o‘lchami sarflangan
katalizatorlardagi FesC, dan kattaroq edi,
ammo sof Fe;Zn;,Ox ning kalsinlanish

haroratida FesC, ga o‘xshash chiziq
kuzatildi.
Birlamchi kristal o‘lchami Sherrer

tenglamasi yordamida o‘lchandi. Ma’lumot-
lar kamida uchta o‘lchovni gayd etish orqali

ko‘tarilganligi  sababli, sinterlash  va | olingan har bir kristallitning o‘rtacha hajmi.
1-jadval
Na/Fe-Zn katalizatorlarining fizik-kimyoviy xossalari
kristall o‘lcham | CO,-TPD | co-TPD
Yangi sarflangan
COz gabul €O qahul Uglerod
2 Jabu ilish? glero
katalizatorlar (nszefl) ZnFe204 Zn0 FesC2 | ZnO gilish® nr“]”/ (?Jmol I-(|({/F)e deposed
g (umol coz) H N 0 (mass %)
Qeat )
Nao2FeiZniz | 31,1 21,7 149 [ 166 |257 | 1369 23 | 1436 08 |516
Ox (350)
NaozFeiZniz | 30,1 22,3 157 | 184 |284 | 1414 23 | 811 05 | 645
Ox (400)
NaozFeiZniz | 22,0 233 184 |[222 [292 [1395 26 | 206,6 12 |574
Ox (500)
NaooFeiZniz | 17,3 24,6 292 [321 |[348 [ 1058 43 [971 05 | 474
Ox (600)
Nao2FeiZni2 | 105 315 434 | 336 |431 [475 10 [951 05 | 436
Ox (700)

GEOLOGIYA VA NEFT-GAZ SANOATI
T'EOJIOI'UA U HEOTET'A30BASI IPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

www.srt-journal.uz

87


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

Ishlatilgan katalizatorlar reaksiyadan 50 soat
keyin tahlil gilindi. b CO2 gabul gilish CO2-
TPD orgali desorbsiyalangan CO2 mig-
dorini aniglash orgali aniglandi. ¢ CO ning
gabul gilinishi CO-TPD orqali desorblangan
CO miqdorini aniglash orgali aniglandi. d 50
soat harakatdan keyin sarflangan kataliza-
torlardagi uglerod miqdori TGA analizatori
yordamida aniglandi.
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anigladik. NH3-TPD ni o‘lchash orqali
e’tibordan chetda golishi mumkin va ko‘p-
chilik Na reaksiyadan oldin Na,O shaklida
mavjud.

Katalizatorlar ikkita harorat oralig‘ida
ikkita desorbsiya cho‘qqisini ko‘rsatdi: zaif
tip (LT) va o‘rtacha turdagi (MT). LT va MT
uchun TPD cho‘qqilari mos ravishda sirt
gidroksid radikali va Lyuis Kkislotasi-asos
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1-rasm (a) Na o2/Fe1Zn1,0x (350), (b) Nao/Fe1Zn1,0x (400), (c) Nao/FeiZny 20x
(500), (d) XRD namunalari ) Nao2/FeiZn12 Ox (600), (e) Nao2 /Fe1Zn120x (700)
ZnFex04 (B), ZnO (0) ning xarakterli cho ‘qqilari bilan (A).

TCD signal

50 100

150

200 250 300

Tempratura oC

2-rasm (a) Na o,2/Fe1Zn1,,0x (350), (b) Nao2/Fe1Zn120x (400), (¢) Nao/FeiZn; 20Ox
(500), (d) XRD namunalari) Nao.2/Fe1Zn1.2 Ox (600), (€) Nao.2 /[Fei1Zn120x (700).

Karbonat angidrid TPD Nag/Fe;-
Zn;,0y katalizatorlarining sirt asosligining
o‘zgarishini ko‘rsatadi, 2-rasmda ko‘rsatil-
gan. Sirt asosliligi katalizator yuzasida Na,O
dispersiyasiga bog‘liq. Biz sirt kislotaliligini

juftligi orgali CO, adsorbsiyasiga mos
keladi. 42,43 Ushbu TPD cho‘qqilari
Nag o/Fei-Zn; ,0« (700) dan tashgari barcha
katalizatorlar uchun o‘xshash holatda
bo‘lgan, bu holda ikkala TPD cho‘qqisi ham
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pastroq haroratga siljigan. Dekonvol-
yutsiyaga asoslanib, Fe;Zn; ;0 ning kalsin-
lanish harorati 350 va 600°C dan oshiril-
ganda, MT ning LTga nisbati 1,9 marta
oshdi, bu asosiy joylarning mustahkamligi
oshganligini ko‘rsatadi (1-jadval). Katali-
zatorlar FeiZn; .04 ning kalsinlanish haro-
rati 500°C ga etgunga qadar o‘zlarining katta
umumiy miqdorini saglab golishdi, undan
yugori haroratning yanada oshishi bilan
katalizatorlarning asosiy joylari soni deyarli
uch marta kamaydi. 3-rasmda Nag./Fe;-

Zn; 2,04 katalizatorlarining Ho-TPR profillari
ko‘rsatilgan. Fe turlari, umuman olganda,
240°C dan 600°C gacha ikki bosqichli
pasayishdan o‘tadi, ya’ni Fe** /Fe?* Fe 3 /Fe
2* 28,44 Nao, /Fe;Zn; », Ox (350) to‘rtta TPR
cho‘qqisini ko‘rsatdi va 403°C dan past
bo‘lgan cho‘qqilarning H; iste’moli 403°C
dan yuqori bo‘lganlarga nisbati dekonvol-
yutsiyaga asoslangan holda ikkita edi.

Bu ikki harorat mintaqasi o‘rtasidagi
H, iste’mol nisbati ma’lum katalizatordan
deyarli mustaqil edi. Bu katalizatorlarning

278°C !
1

422°c §44°C - (p)
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295°C ! L (c)
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|
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T
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3-rasm (a) Nao/Fe1Zn1,0x (350), (b) Naog2/FeiZn1,0x (400), (c) Nao.2/Fe1-Zn120x
(500) ning H2-TPR nagshlari), (d) Nao2/Fei1Zn;1.0x (600), (e) Reaksiyadan oldin

Nao 2/Fe1Zn;20x (700).
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conversiyalanish vaqti

Ogqim vaqti

4-rasm CO konversiyasi va olefin selektivligi C2-C4, (C) Na o0.2/Fe1Zn120x (350), (:)
Nao,2/Fe1Zn1,,0x (400), (-) Na o2/Fe1Zn120x (500), (;) Na o,2/Fe1Zn1,,0x (600), (A)
Nao2/Fe1Zn1,,0x (700).

GEOLOGIYA VA NEFT-GAZ SANOATI
T'EOJIOI'UA U HEOTET'A30BASI IPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

www.srt-journal.uz

89


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

temir turlarining ikki bosgichli gisqgarishini
ko‘rsatdi. Qisman qisqartirilgan Fe turlari
keyinchalik 600°C dan yuqori a-Fe ga
gisqartirildi. Katalizatorlarning TPR cho‘q-
gilari toza Fe;Zn; 0« ning kalsinlanish
harorati ortishi bilan yuqgori haroratlarga
siljiydi, magnit o‘lchovlar ZnFe,O4 ning
magnit  xossalariga uning  kristalitlari
kattaligi ta’sir qilganligini ko‘rsatadi.
E’tibor bering, kichikroq temir zarralarining
oksidi turlarini kattaroq o°‘xshashlariga
garaganda osonrog kamaytirish mumkin.
Agar katalizatorlar 350°C da kamaytirilsa,
CO-TPD dan olingan temirning dispersiyasi
70°C ga yetadi (1-jadval va 4-rasm). Bu
natijalar shuni ko‘rsatadiki, Na Fei1Zn; 0y
ning kamayishini  kechiktiradi, lekin
reaksiya davomida faol maydon hosil
bo‘lishini faollashtirishga yordam beradi.
C,-C4 uglevodorodlarining olefin selek-
tivligi oqimda 20 soatgacha ko‘tarildi va
keyin katalizatorlarning CO konversiyasini
katalizlash qobiliyatidan qat’1y nazar doimiy
bo‘lib qoldi (4-rasm).

C»-C4  uglevodorodlarida  olenin
selektivligi uchun induksiya davrlari CO
ning katalizatorlar bilan konversiyasiga
garaganda uzogroq. Bu FesC, turlarining
reaksiya sharoitida Na turlari bilan
barqarorlashganligini ko‘rsatadi. Shu nuqtai
nazardan, Naga/Fei-Zn;,0x (500) olefin
ishlab chigarish uchun faol maydonlarni
faollashtirish uchun zarur bo‘lgan davr
bo‘yicha boshqa katalizatorlardan ustun
bo‘lib tuyuldi. Maksimal CO konversiyasi
dastlab ZnFe,O, ning kristall o‘lchami
pasayganligi sababli yana pasayishdan oldin
ortdi va 5-rasmda ko‘rsatilganidek, mak-
simal konversiya qiymati Nag/Fei1Zn; ,0x
(400) uchun olingan. Fagat ZnFe,O,
kristallarining o‘lchami. 23,1 nm dan 21,7
nm gacha kamaydi, bu katalizatorlar

yuzasida (sirt maydoni asosida) asosiy sayt-
larning umumiy sonining kontsentratsiyasi
31% ga kamayganligini ko‘rsatadi. Nat-
riy/oltingugurt promotorining uglerodli Fe
katalizatorlari bilan ta’sirini o‘rganib chiqdi
va sirtdagi Na turlarining yugori konsen-
tratsiyasi mavjud temir karbid turlarini
jismonan to‘sib qo‘yishi mumkinligini aniq-
ladi. 48 Bu Nag,/Fei-Zn;,0x ning sababi
bo‘lishi mumkin. Naga/Fei;-Zn;1,04 (500)
ning maksimal CO konversiyasi Nag/Fe;-
Zn;,0x (400) ga garaganda pastroq edi,
garchi bu katalizatorlar bir xil migdordagi
asosiy joylarga ega bo‘lsa ham (5-rasm va 1-
jadval).

Kalsinlanish harorati Fe,Zn, ,0, —»
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5-rasm ZnFe;Os ning kristall o ‘Ichamiga

bog‘lig bo‘lgan maksimal CO konversiyasi

(C) va sirt asosliligi(:).

Sirtda ta’sirlangan Na va Fe ning
yugori nisbati, ehtimol, olenin ishlab chiga-
rilishiga ta’sir qiladi; masalan, Nag/Fe;-
Zn;,0x  (500) boshga katalizatorlarga
garaganda yengil olefin hosil qgilish uchun
gisqaroq induksiya davrini talab qildi (4 va
5-rasm). Nag,/Fe;-Zn;,0x (700) hatto
sirtdagi asosiy joylarning konsentratsiyasi
(sirt maydoniga qarab) bo‘lgan taqdirda
ham, Nag »/Fei1-Zn; ;04 (400) ga nisbatan eng
past maksimal CO konversiyasini ko‘rsatdi.
ZnFe;0O4 ning katta kristalli kattaligi. Sof
Fe1Zn;,0x ning 400 C da kalsinlanishi
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boshga kalsinlanish temperaturalari bilan
solishtirganda katalizatorda Na turlari bilan
chambarchas o‘zaro ta’sirlashgan faol Fe
ning eng ko‘p sonini keltirib chiqaradi. 2-
jadvalda Nag,/Fe;-Zn;,04 Kkatalizatorlari
uchun FTS natijalari jamlangan. Nag/Fe;-
Zn;,0x (400) ning 50 soatda CO kon-
versiyasi boshga katalizatorlarga garaganda
1,3-1,8 baravar yuqori edi. Shunga o‘xshash
reaksiya sharoitida bildirilgan Fe-asosidagi
boshga katalizatorlar bilan solishtirganda,
Napo/Fe;-Zn; ,0x (400) CO konvertatsiyasi
va C,-C; uglevodorodlarining olefin
selektivligi bo‘yicha taqqoslanadigan faol-
likni ko‘rsatdi (2-jadval).

Biz sarflangan katalizatorlarning FesC;
kristallarining hajmi 50 soatda CO ning
konversiyasiga teskari proportsional ekan-
ligini anigladik (1 va 2-jadvallar). Oldingi
eksperimental ishlar FTS faolligi faol temir
turlarining zarracha hajmiga chambarchas
bog‘ligligini ko‘rsatdi. Ushbu ishda FesC;
kristallarining o‘lchami katalizatorlar uchun
ZnFe;,O4 ning kattaligiga bog‘liq edi.
Fe1Zn; 20« 400°C yoki undan past haroratda
kaltsiylanganda, sarflangan katalizatorlar

vodorodlar uchun bu 6-rasmda ko‘rsatil-
ganidek o‘zgardi.
6

massa tagsimoti (W /n)

0 10 20 30 33

n
6-rasm Na/Fe-Zn katalizatorlari uchun
uglevodorod molekulyar og ‘irligi
tagsimoti, (C) Nao.2/Fei-Zn120x (350), (%)
Nao.2/Fe1-Zn120x, (-) Nao.2/Fe1-Zn1 20y,
(500), (;) Nao.o/Fe1-Zn120x (600), (A)
Nao.2/Fe1-Zn120x (700).

Uglevodorodlarning tagsimlanishi shu-
ni ko‘rsatadiki, Kkatalizatorlar birlamchi
mahsulotlarga deyarli o‘xshash reaktsiyaga
ega.

Shuning uchun biz Nag/Fei-Zn; ;04
(400) ning yaxshilangan katalitik ko‘r-
satkichini faol Fe va Na turlari o‘rtasidagi

2-jadval
FTS reaksiyalarida Na/Fe—Zn katalizatorlarining katalitik ishlashi
Katalizatorlar konve(r:tgtsiyasi €o2 Kislorod
%) selektivligi | CHs | C2%- | C2°- | C5+ | selektivligi | a
0 c4 | cao

Nag2Fe1 Zny 2 Ox (350) 59,7 36,9 169 | 303 | 46 | 482 41 07
Nao,z/Fel anyz Oy (400) 76,7 31,6 15,4 29,2 4,3 51,1 3,6 0,8
Nag 2Fe1 Zni 2 Ox (500) 55,4 338 16,1 | 30,1 | 44 | 494 48 07
Nag 2Fe1 Zni 2 Ox (600) 43,1 28,7 159 | 272 | 41 [ 528 3.2 07
Nag2Fe1 Zni 2 Ox (700) 42,3 375 187 | 329 | 47 | 437 33 07

uchun FesC; ning kristallik o‘lchami yangi
katalizatorlarning ZnFe,O4 hajmidan Kichik-
roq bo‘ldi (1-jadval). FeiZn;,Ox ning
kalsinlanish temperaturasini o‘zgartirish C1—
Cs uglevodorodlarning molyar uglerod
tagsimotini o‘zgartirmadi, lekin Cs: ugle-

yaqin alogaga bog‘lash mumkinligini taklif
gilamiz.

Nao2/Fei-Zn120x bilan chizigli a-
olefin ishlab chigarish katalizatorlari.
FTS ning 50 soatdagi uglevodorod tagsimoti
7-rasmda ko‘rsatilgan. Uglevodorod mah-
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sulotlariga reaksiya jarayonida hosil bo‘lgan
CHy4, C,—Cj, parafinlar va C,—Cs, olefinlar
kiradi. Biz mahsulotlarni chizigli yoki
tarmoglangan uglevodorodlar ekanligiga
garab asosiy toifalarga guruhlandi. Ugle-
vodorodlarning chigishi katalizatorlar uchun
Fe1Zn1,04 ning kalsinlanish haroratiga
kuchli bog‘liq edi. Nagj/Fei-Zn; 20« (400)
ning maksimal uglevodorod chigishi 49,7%
ni tashkil etdi, bu boshga katalizatorlarga
nisbatan 1,4-1,9 baravar yuqori. Ugle-
vodorod tagsimoti nuqtai nazaridan, ugle-
rodning 15,4-18,1% metan bo‘lib, katali-
zatorlar uchun Fe1Zn; ;04 ning kalsinlanish
harorati oshishi bilan ortdi. Bu Na tur-
larining Fe karbidlari bilan o‘zaro ta’sirida
ingiberlangan gilingan CO gidrogenatsiya-
siga bog‘liq bo‘lishi mumkin. C* ugle-
vodorod mahsulotlari  uchun olefinlar
(chizigli va tarmoglangan olefin) asosiy
mahsulotlar bo‘ldi. Fe;Zn; .04 ning Kkal-
sinlanish harorati 350 C dan 400 C gacha
ko‘tarilganligi sababli olefinlarning selek-
tivligi 58,5% dan 61,3% gacha ko‘tarildi va
keyin haroratning yanada oshishi bilan
55,2% gacha kamaydi. Parafinlar uchun
selektivlik (chizigli va tarmoglangan para-
fin) olefinlar uchun selektivlikka garama-
qarshi tendentsiyani ko‘rsatdi. FeiZn; O
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ning kalsinlanish harorati 350 C dan 400 C
gacha ko‘tarilganligi sababli olefinning
parafin selektivligiga nisbati 2,4 dan 2,6
gacha ko‘tarildi va haroratning yana oshishi
bilan 2,1 ga kamaydi. Chizigli paraffin-
larning selektivligi barcha katalizatorlar
uchun chizigli olefinlarga nisbatan 5,8-7,2
baravar past edi. 5-rasmda ko‘rsatilganidek,
biz turli xil migdordagi uglerod atomlari
bo‘lgan mahsulotlarning uglevodorodlari
tarkibidagi a-olefin miqdorini o‘lchadik.
Mahsulotlardagi uglerod atomlari soni
ortishi bilan mahsulotlarning a-olefin mig-
dori dastlab ortdi va C3 mahsulotlari uchun
maksimal giymatga erishildi. Mahsulotlar
tarkibidagi a-olefin migdori mahsulotlardagi
uglerod atomlari soni Cg ga Yyetguncha
kamaydi, shundan so‘ng uning tarkibi keyin-
gi o‘sishdan gat’iy nazar bir xil bo‘lib qoldi.
Oldingi tadqiqotlar shuni ko‘rsatdiki, zanjir
uzunligi ortishi bilan olefin fraktsiyasining
pasayishi, ehtimol, turli xil eruvchanlik,
transport cheklovlari va ragobatbardosh fizi-
sorbsiya tufayli olefinning gayta adsorb-
siyasi natijasidir. Biz olefinlar va parafinlar
uchun zanjirning o‘sishi ehtimolini o°‘l-
chadik. Metandan tashgari uglevodorod
mahsulotlari uchun selektivlik quyidagi
tartibda kamaydi: chizigli olefinlar >
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7-rasm Na/Fe—Zn katalizatorlari uchun FeiZn;,0x ning turli xil kalsinlanish temperaturalari uchun
uglevodorod tagsimoti, uglevodorod unumi va molyar uglerod nisbati.

GEOLOGIYA VA NEFT-GAZ SANOATI
T'EOJIOI'UA U HEOTET'A30BASI IPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

www.srt-journal.uz

92


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

tarmoglangan parafinlar > chizigli parafinlar
> tarmoglangan olefinlar (7-rasm).

Chizigli olefinlarga a-olefinlar va ichki
olefinlar kiradi. Tarmoglangan paraffin-
larning selektivligi chizigli olefinlarga gara-
ganda 2,6-3,9 marta past edi. Qizigi
shundaki, shoxlangan va chizigli paraffin-
larning nisbati 1,5 dan 2,7 gacha ko‘tarildi,
chunki olefinlar uchun selektivlik 61,3% dan
55,2% gacha pasaydi. Tarmoglangan
olefinlar uchun selektivlik 3,9-6,6% ni
tashkil etdi, lekin turli katalizatorlar bilan
hech qanday tendentsiya ko‘rsatmadi.
Chizigli olefinlardagi ichki olefinlarning
miqdori 0% dan 2,2% gacha ko‘tarildi,
chunki Fe;Zn; ;0 ning kalsinlanish harorati
350°C dan 400°C gacha ko‘tarildi, keyin
haroratning yana oshishi bilan u 0% ga
kamaydi. Bu natijalar a-olefinlarning
Nago/Fei-Zn, ,0x katalizatorlari orgali tar-

mogqlangan parafinlarga aylanishi mumkin-
ligini ko‘rsatdi.

Xulosa. Fisher-Tropsh sintezi orgali
Na bilan rag‘batlantirilgan Fe;Zn; 0y
katalizatorlari yordamida 340°C va 2,0 MPa
sharoitda sin-gazlarni chizigli a-olefinlarga
aylantirish ~ amalga  oshirildi.  Turli
haroratlarda  (350-700°C) tayyorlangan
katalizatorlar bilan o‘tkazilgan tadqiqotlar
shuni ko‘rsatdiki, Na qo‘shilishi Fei1Zn; 20
ning kristallik hajmini oshiradi, bu esa Fe
oksidlarining qaytarilishini sekinlashtiradi
va FesC, hosil bo‘lishini osonlashtiradi.
400°C da tayyorlangan Nag2/Fe;-Zn; 20k
katalizatori boshga katalizatorlarga nisbatan
yugori konversiya, olefin selektivligi va
uglevodorod rentabelligini ko‘rsatdi. Shu
bilan birga, ushbu katalizator tarmoglangan
parafinlar hosil bo‘lishining past selektiv-
ligini ham ta’minladi.
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OCOBEHHOCTHU BHYTPEHHOI'O CTPOEHUS KAPEOHATHBIX
OTJIO)KEHUM JENNPECCUOHHOM ®ALIUU ITPU CO3JIAHUU
TPEXMEPHOM 'EOJIOTHMYECKOM MOJIEJIN

Paxumoeé Makcum Eezenvesuu Awnoea Hooupa Ado6oc ku3zu
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ORCID ID: 0009-0006-9128-4580 ORCID ID: 0009-0000-3203-4932

Annomayun. Paccmompennoe 6 cmamve mecmoposicoenue Capoob pacnonodiceHo 8
be3pugosoil 30He KapOOHAMHO20 HAKONIEHUs, pa3pe3 NpeoCcmasieH OMJIONCeHUIMU
OMHOCAWUMCST K OenpecCUuoHHou  gayuu.  [lenpeccuonnviti mun  paspesa
Xapaxkmepusyemcs: CJLONCHbIM GHYMPEHHUM CMPOEHUeM CBA3AHHbIN C HAIuduem
KOJLLEKIMOPO8 MPEUWUHHO20 U KABEPHO3HO20 MUNQ, 0I5l YCNEeUHO20 CO30aHUsL MPEeXMEPHOLL
2€0J102UYeCKOU MOOeIU asmopamu npediodceHo oughgepenyuposanue KoileKkmopos Ha
noposvle, NOpPOBO-MpewuHHble U MpeuUHHO-NOpo8ble Mmunvl. B npoyecce vinonnenus
MOOenU NPOU3BEOEeHA MENCCKBANCUHHASA KOPPENAYUsl, VIOUHEHbl 2DAHUYbL NPOOYKMUBHBIX
eopuzonmos. Ilocmpoen cmpykmypHwlil Kapkac, Mooelb JUMON0SUU COCMOAWUL U3 4-X
napamempos, napamemp IUmoa0cUy pacnpeoensemcs no mpexmepHomy Kyoy, Ha OCHOge
nOCNe008amMeNbHO20 UHOUKAMOPHO20 Modeauposarus. Ha ocnose paznuunvix eapuanmos
NOCMPOEHUs 8aPUACPAMM C paAcnpeoeneHuem gayuti u pacnpocmpanerue nopucmocmu
no uzyuaemomy o0veKkmy nonyueH Kyo nopucmocmu. Pezynomamuenas eeonocuueckas
MoOenb Haubonee O00CMOBEPHO ompadicaem 6HYmMpeHHee CmpOoeHue KapOOHAMHbIX
KOJLIEKMOPO8 U No360Jisiem 2nyboice NOHAMb CeOUMEHMAYUOHHble XAPAKMEPUCMUKU
niacmog u nempogusudeckue omuoulenus. Takdce npoeedeHHble UCCIEO08AHUS
CnOCOOCMBYIOm NPOSHO3UPOBAHUIO NOBEOEHUs NIACMA, KOMOPbIU UCNOIb3Yemcs npu
NIAGHUPOBAHUU, IKCNIyamayuu U npu OUuacHOCmuKe padomsl NAACMA HACLIUWEHHBIM
V21e8000po0amu Ha 8Cex CMaousx papadomru MecmopoNcOeHUs.

Kntouesvie cnoea. ceonocuueckas mooens, byxapo-Xusumckuii negmezazonochwiil
pecuoH, OenpeccuoHHas gayus, KapOOHAMHbIE OMIONCEHUS, MEHCCKBANCUHHAS
Koppenayus,  oupgepenyuposanue - KOIIEKMOpPO8,  JIUMONO2UYecKas  MoOoeb,
CMPYKMYPHbILL KapKac.
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UCH O‘LCHAMLIK GEOLOGIK MODELNI YARATISHDA DEPRESSION
FATSIYALAR KARBONAT YOTQIZIQLARING ICHKI TUZILISHI
XUSUSIYATLARI

Rahimov Maksim Evgenievich Ayupova Nodira Abbos qizi
“Geo Research and Development Company” MChJ QK bosh Il toifali muhandis “Geo Research and Development Company”
mutaxassisi, Toshkent, O ‘zbekiston MChJ QK, Toshkent, O ‘zbekiston

Annotatsiya. Magolada ko ‘rib chigilgan Sardob koni karbonat to ‘plangan rifdan xoli
zonada joylashgan bo ‘lib, mahsuldor qatlam depressiya fatsiyasiga tegishli cho ‘kindi
jinslar bilan ifodalangan. Depressiya turidagi qalamlar darzli va kovakli tipdagi
kollektorlarning mavjudligi bilan bogliq bo‘lgan murakkab ichki tuzilish bilan
tavsiflanadi, uch o ‘Ichovli geologik modelni muvaffagiyatli yaratish uchun mualliflar
kollektorlarni g‘ovakli, g‘ovakli-darzli va darzli-g‘ovak turlariga ajratishni taklif
gilishdi; Modelni bajarish jarayonida quduglararo korrelyatsiya amalga oshirildi va
unumdor gorizontlar chegaralari aniglandi. Strukturaviy asos qurilgan, litologiya modeli
4 ta parametrdan iborat bo‘lib, litologiya parametri ketma-ket ko ‘rsatkichli
modellashtirishga asoslangan uch o‘lchovli kub bo‘ylab tagsimlangan. Fatsiyalarni
tagsimlash va o‘rganilayotgan obyekt bo‘yicha g-‘ovaklikni tagsimlash bilan
variogrammalarni qurishning turli xil variantlari asosida g ‘ovaklik kubi olingan. Olingan
geologik model karbonat yotgiziglaring ichki tuzilishini eng ishonchli tarzda aks ettiradi
va shakllanishlarning cho ‘kindi xususiyatlarini va petrofizik munosabatlarni chuqurroq
tushunishga imkon beradi. Shuningdek, olib borilgan tadgigotlar konni o zlashtirishning
barcha bosqgichlarida uglevodorodlar bilan to ‘yingan gatlamni rejalashtirish, ishlatish va
diagnostika gilishda go ‘llaniladigan gatlam xatti-harakatlarini bashorat gilishga yordam
beradi.

Kalit so ‘zlar: geologik model, Buxoro-Xiva neft-gaz rayoni, depressiya fatsiyasi, karbonat
konlari, quduglar korrelyatsiyasi, kollektorlar differensiatsiyasi, litologik model,
strukturaviy asos.

FEATURES OF THE INTERNAL STRUCTURE OF CARBONATE DEPOSITS
OF DEPRESSIONAL FACIES IN THE CREATION OF A THREE-
DIMENSIONAL GEOLOGICAL MODEL

Rakhimov Maksim Evgenievich Ayupova Nodira Abbos kizi
Chief Specialist of JV LLC "Geo Research and Development Engineer of the Il category of JV LLC "Geo Research and
Company", Tashkent, Uzbekistan Development Company", Tashkent, Uzbekistan

Abstract. The Sardob field discussed in the article is located in a reef-free zone of
carbonate accumulation; the section is represented by sediments belonging to the
depression facies. The depression type of section is characterized by a complex internal
structure associated with the presence of fractured and cavernous type reservoirs; to
successfully create a three-dimensional geological model, the authors proposed
differentiation of reservoirs into pore, pore-fractured and fractured-pore types. During
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the modeling process inter-well correlation was carried out, and the boundaries of
productive horizons were clarified. A structural framework has been built, a lithology
model consisting of 4 parameters, the lithology parameter is distributed over a three-
dimensional cube, based on sequential indicator modeling. Based on various options for
constructing variograms with the distribution of facies and the distribution of porosity
over the studied object, a porosity cube was obtained. The resulting geological model most
reliably reflects the internal structure of carbonate reservoirs and allows for a deeper
understanding of the sedimentation characteristics of formations and petrophysical
relationships. Also, the conducted studies contribute to predicting the behavior of the
formation, which is used in planning, operation and in diagnosing the operation of a
formation saturated with hydrocarbons at all stages of field development.

Keywords: Key words: geological model, Bukhara-Khiva oil and gas region, depression
facies, carbonate deposits, interwell correlation, reservoir differentiation, lithological

model, structural framework.

BBenenue. ['eomornyeckas Moaenp —
3TO OOBEMHAST UMHUTALUS MECTOPOXKICHHUS,
MO3BOJISIIOIIAS  MCCIEN0BATh M MPOTHO-
3UpOBaTh MPOLECCHI, MNPOTEKAIOUIUE MPHU
pa3paboTke B 00BbEME pe3epByapa, Hempe-
PBIBHO YTOYHSIIOIIMECS Ha OCHOBE HOBBIX
JAHHBIX Ha MPOTSIKEHWHU BCEro MepHoJia
sKcIuTyatanuu mectopoxaenusd. [1] I'eo-
jgornyeckoe 3D-monenupoBaHUE B COBpE-
MEHHOM JTafe pa3BUTUS HedTerazoBoi
OTpaclii CTajla BaXHbBIM HWHCTPYMEHTOM
HAOJNIOZICHUS W aHaliM3a TEOJOTUYECKUX
00bekToB. Ha cerogusHuii 1eHb dKCIUTya-
TUpYEMbIE 3aJIeKUM HEPTH M raza Xxapak-
TEPUBYIOTCA  YCJIOKHEHHEM MPUPOIHBIX,
re0JIOTUYECKUX XapakTepucTuk. lloatomy
ux H(G(DEKTUBHOE OCBOCHHE BO3MOKHO
TOJBKO TMPU HAIUYUU SICHOTO TMOHUMAaHUS
BHYTPEHHETO CTPOEHMS IJIACTa, €ro Mopo/I-
HOM jguddepeHMaMu W TNPUYUH, €€
MOPOXKIAFOIIHX.

byxapo-XuBuHcKkuii  HedTerazoHoc-
HBI PETHMOH 3aHUMAeT 0c000€ MOJIOKEHHUE
M0 pa3BeJIaHHBIM 3amacaM yTJIEBOJIOPOI-
Horo (YB) chwIpbsi, SBISETCS OCHOBHBIM
He(TEra30HOCHBIM PETHOHOM PeciyOmmku
V36ekucrtan. KommyecTBO MeCTOpPOKIECHUMN

HepTM W Ta3a OTKPHITHIE 3a TMOCJEIHEE
TPUALATh JIET TMPEBBIIAET CTa, W3 HUX
OCHOBHAsI 4YacTh NMPUYPOUYEHBI Ha TJIABHBIN
MOMCKOBBIN CTpaTUrpapuyecKuii KOMILIEKC
— Ha IOPCKYI0 KapOOHATHYIO TOJIILY.

JlurepaTypHblii aHAJIM3 U METOABbI.
[IpakTuka TEOIOTOPA3BENOUYHBIX  PabOT
CBUJICTEIBCTBYET O TOM, 4TO (POH] JIOBY-
IIEK, COOTHOCAIUXCA K prdoBOH (aiuu ¢
BBICOKMMU mnokazatenmsimu @OC  npakTu-
yecku ucuepnbiBaercs. C LENbo MPUPOCTa
3amacoB HeTU U Tas3a, mepel CreHnainc-
TaMd CTOMT 3aj7adya pa3padOTKH HOBBIX
METOJUYECKUX TMOJX0JI0B MPOrHO3UPOBA-
HUS, TIOMCKOB M pa3BEIKH, pa3pabOTKU
TPYJAHOU3BIIEKAEMBIX JIOBYIIIEK M 3aJieyKe
VB.

Hamomaum, uto armus 3TO
00CTaHOBKA 0CAIKOHAKOIIJICHUSI, OBEIIIECTB-
JIEHHas B ocajake nopoje [2].

JlenpeccronHbIii Tum ¢anuii  xapak-
TEPU3YETCSl TIIyOOKOBOJHBIMU OTJIOKEHUS-
MU, COBPEMEHHBbIE M JAPEBHUE MOPCKHUE U
OKEaHWYECKHUE OCaJKH Ha IryouHe, hopmu-
POBABIIMECS B OTKPBITOM YAaCTH MOPCKOTO
Oacceitna (puc 1) [3].

MecTtopoxieHue

Capno6  pacno-
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JI0’KeHO B 0e3pudoBoil 30He KapOOHATHOTO | MPOXOJUIO B  YCIOBUAX  HEKOMIICH-

HaKOIUICHUS,  OKPYKEHHOW  LEMOYKOU
OJIMHOYHBIX pU(OBBIX MACCUBOB.

Ha mectopoxaenun Capno0 cTpaTu-
rpauIecKON TOJHOTOW OTINYACTCS HUK-

HSISL U CPEIHSISL 4acTU pa3pe3a KapOOHATHOM

CHUPOBAaHHOTO TIPOTHOAHUS JHA MOPCKOTO
OacceliHa Bo BIaguHe, POPMUPOBABIIICHCS B
MeXpU(POBOM 30HE KapOOHATHOTO HAKOI-
JCHHUSL.

I'YC — paszpe3 CHOXKEH TJIIHMHUCTHIMU

Tiropass.
ROM IR IRMaAN boscassanee Ba 1
Pamimea KAPRICHMS 1y ombonidy
HOCTPORRN oo
- 3 =
- - -— — - %’ B
T - = =
— -r
Ao . - -
. z - J
‘?.‘ ety o\ AN
. -— et ) a>
- i o = .
B e ——— \ A
— N Sy X - Ny
-— . ) - \
w— CTIRNON M T CPNERORM M
e ". - CROM CacComm
- ———
& .
< , >
ONCHL YIKNE Bosca Hinpoxue nosca
- —_— - - —_— -
|
. - wod
»
- —
v e ”“QA:‘}"?’
3 "_X.{X i“ i= —— ~ -
- 3 - -
_/ 'y
| d

Pucynok 1. Mopckasn 30nanvnocms u pauuanvhsle nosaca no /Irc. Yuncony (1980)

(dopMmaruu, e BBIIEISIOTCS CHU3Y-BBEPX
no paspesy XVI, XVa u XV (XV-
1noApu(}OBbIN) TOPUZOHTBHI.

Bepxusis yacte paspeza (XV-TUC),
COOTBETCTBYIOIIAs BBICOKOTIOPUCTHIM  H3-
BECTHSKAM OKC(OPA-KUMEPUIHKCKOTO
pudorennoro xomruiekca (XV-noapudo-
Bbil, XV-pucdossiii, XV-naapudosbiit
TOPU30HTHI),  TMOJYYUBIIMM  pacmpoc-
TpaHEHHE B pa3pe3ax CKBaXKUH pU(OBOTO
tuma, Ha CapaoOCKOM MECTOPOXKIACHUU
BbIp@XEHA JIECTIPECCHOHHBIMU (QalusiMu U
npeacTaBiieHa MajgoMmolnHbiM  (12-13,5M)
TOPU30HTOM YEpPHBIX KapOOHATHO-TEPpPHU-
TEHHBIX [OpPOJl, HAKOIJIEHUE KOTOPBIX

MHUKPOKOMKOBATO-BOJIOPOCIIEBBIMH, a TAKXKE
MUKPO3EPHUCTHIMA WU3BECTHSIKAMHU IUIOT-
HOTO CJIOKEHUS M CMEIIAaHHBIMHU TJIMHUC-
THIMU KapOOHaTHbIMU mopoaamu. [lopombl
HEPaBHOMEPHO aHTUAPUTU3UPOBAHBI, TJIAy-
KOHUTU3UPOBAHBI, c1a00 MUPUTU3UPOBAHBI,
B OTJETBHBIX CIIy4asX MPOMUTaHBI OyphIM
OpraHUYEeCKUM BEILIECTBOM.

XV TOpHU30HT CIIOXKEH W3BECTHAKAMH
IUIOTHBIMH, KPEMKUMHU, MECTaMU TJIMHHUC-
TBIMH, HEPEJKO MEPEXOASIIIMMU B CMEILIaH-
Hble TJIMHUCTO-KapOOHaTHBIE (Mepreyuc-
Thie) mopoabl. (OTMeuUarTCsa MPOCIIOU
HOPUCTBIX (PYXJISAKOMOAOOHBIX, CKB.5) W3-
BECTHAKOB. VI3BeCTHsIKM cepble, TEMHO-
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cepble, MHOT/AA TMOYTH YEpPHBIE, CIIOUCTHIE,
MECTaMUd C IUIUTYATOW OTIEIBHOCTHIO,
IJIOTHBIE, KPETIKUE, TPEIIMHOBATHIE, B KEPHE
4acTO pa30MThIC HA TOHKWE TUTACTHHKU M
MEJIKHE, KPEIKHE, OCKOJIbYaThie 00JIOMKH.
XV-a ropu30HT CJIOKEH U3BECTHIKAMU
CEPBIMH, TEMHO-CEPBHIMH, CIIOUCTHIMH, TUTUT-
YaTBIMH, TUIOTHBIMH, KPEMKHUMH, TpPEIIr-
HOBATBIMH, MECTaMU CHJIBHO TJIMHUCTHIMH,
NEepeXoASIIMMHU B CMEIIaHHbIE KapOOHATHO-
IMHKUCTBIE Topojibl. [lopoasl mpencras-

TOPU30HTOB W BHYTPEHHUX TpaHUIl MO
IOPCKUM OTJI0KEHUSIM. OCHOBHBIM IapaMeT-
POM ISl pa3fiesICHUs] MHTEPBAJIOB IPUHSTA
CXOXKECTh KpHBBIX TamMma KapoTaxa U
CONPOTHUBJICHUS, TaK K€, B HEKOTOPHIX
CydasiX, IpyM HEOJIHO3HAYHBIX OIpeesne-
HUSX TPaHUI] OTOMBOK, MPUMEHSUIUCHh HEMH-
TPOHHBIM M  aKyCTUYECKHMH  KAapOTaXu
(Puc.2).

[Tauka I'YC Beigensiercs Ha KpuBoit 'K
110 MAaKCUMAJIbHOMY 3HA4Y€HUI0. [ OpU30HTHI
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Pucynok 2. Mescckearxcunnas Koppensayus paspesa

JIEHBl CTYCTKOBO-BOAOPOCIJIEBBIMH HM3BECT-
HSKaMH, aHAJOTUYHBIMU HU3BECTHsAKaM XV
ropu3oHTa. M3BecTHsKM ci1a00 AOJIOMHUTH-
3UPOBAaHHbBIE, MHPUTU3UPOBAHHBIE, HEPAaB-
HOMEPHO NEPEKPUCTAIIIN30BAHHBIE.
MexckBaXMHHAsT KOPPEJSIUS BKJIO-
yajja B ce0d MapKUpOBAaHUE T'PAHULIBI
KapOOHATHOW MOCTPONKH, KOPPEKTUPOBKH
CKBO)XVHHOW KOPPEJSILIUM  OTPAXKAIOIIUX

XV u XV-axopouio BbIACISIIOTCS METOAAMU
HI'K u I'K Ha xoppensuusix CKBa)KHH.
BnyTtpu ropusonra XV-a Beiensercsa nayka
XV-a npoa, KOTopasi COCTOUT U3 ABYX SPKO
BBIPAKEHHBIX KOJIJIEKTOPOB WM TJIMHUCTOU
nepeMblukd Mexay Humu. ['opusont XVI
BbIIEIIsIeTCA MeToAoM bK 1o xapakrepHomy
YBEJIMYEHUIO CONPOTHUBIICHUS.
CTpyKTypHBIE TIOBEPXHOCTH IO KPOB-
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JSIM TOCTPOEHBI METOJIOM CXOXKJICHHSI OT
KpoBiu ropu3oHToB XV, XV-a, XVI mno
IpUYMHE KOH()OPMHOTO 3aJieraHus IJIACTOB,
U CKOPPEKTUPOBAaHbI IO HMEIOIIUMCS
ctpaturpaduyeckuMm orouBkam. (Puc 3)
Bcero B reosormyeckor Mouenu
BbIJIeTIeHO 2 rTopu3oHTa (XV, XV-a), B
KXKJIOM M3 KOTOPBIX BBIICIAIOTCA JOMOJI-

BUSIX.

Bepxnsiss Tomma  (HMOKHUH-CpeaHUN
okcopa) dopmupoBagack B YCIOBHUAX
¢ GepeHIIUPOBAHHOTO  0CaKOHAKOTILIE-
HUS1, 00YCIOBUBILIETO (pallaIbHyI0 HEOHO-
POJTHOCTh pacCMaTPUBAEMBIX KapOOHATHBIX
obOpazoBanwii [5].

AHanu3 (QU3NKO-IUTOJIOTUYECKUX Xa-

™

GO

Pucynok 3. CmpykmypHnoe nocmpoenue 6 paspese

HUTEIBHBIC TPOTYKTUBHBIC MTAYKH.

OTnoxkeHUsT BEPXHETO KEJUIOBES -
HIDKHETO-CpeIHeTo okcdopaa (Mybapekc-
Kasi CBHTA) CBUTHI JIEISTCSA HA JABE TOJIIHA —
HIDKHIOKD M BepxHIO0. Ocaakd HUXKHEU
ToMmy (BepXHUW KeywoBed) (opmupo-
BAJIUCh B YCJOBHUSX IMPOJIOJDKAIOIIETOCS
NOTPYXKEHUs AHA MajeodacceiiHa B OTHOCH-
TEJIHHO CIIOKOWHBIX TEKTOHHYECKUX YCIIO-
Busx [AOmymraeB, Mupkamanon, 1998,
2006; DrambepasieB, 1981]. Ocagxonakor-
JIEHUE TPOXOJUJI0O B MEIKOBOJHBIX YCJO-

PaKTEPUCTUK KOJUICKTOPOB IMPOTYKTHBHBIX
MJIaCTOB TIOKa3al HEOO0XOoIUMOCTh audde-
PEHIIMPOBAHUS WX Ha THUIBI, TaK Kak
CTaTHYHAsT MOJIETb COCTOSINAs U3 KOJIJICK-
TOpa TIOPOBOTO THMA M HE KOJUIEKTOpa HE

oTOOpakaeT B TMOJMHOW Mepe CHelu-
¢buyeckue  OCOOCHHOCTH  KOTOphIE B
JaJBHEUIIIEM  BJIMAIOT HAa  THAPOJWHA-
MUYECKYIO MOJICITb.

PesyabTarTsl Hu o0cyKaeHue.

CormacHo pe3yJpTaTaM HCCIEI0BaHUs Kep-
HOBBIX JJAHHBIX B MPOAYKTUBHOM T'OPU30HTE
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XV oTMedaroTcss MHOTOYHUCJIEHHBIE Pa3HO-
HaIlpaBJICHHBIC TPEIIUHBI, B OCHOBHOM,
MUHEpAJIbHbIC, BBITIOJIHEHHBIE BTOPHUYHBIM
KaJIBIIUTOM, PEKE aHTHIPUTOM, N3BHIINCTHIC
CTWJUIONIMTHl C TIWHUCTBIM H OUTyMHU-
HO3HBIM BEIIIECTBOM.

Jlst Gostee MeTaTbHOTO MPEICTABIICHUS
BHYTPEHHETO CTPOEHUS KapOOHATHBIX OTJIO-
KEHUW KOJUICKTOpa OBUIM pa3/ielieHbl Ha
TPYIIIIBL:

1. ITopossie

2. TpelmuHHO-TIOPOBBIC

3. TlopoBo-TpenuHHbIe

KoMmnekc cnenmanbHBIX — METOJIOB
I'MC nns u3ydeHus TpeImUHHO-KaBEPHO3HO-
MOPOBBIX KOJIJICKTOPOB, OCHOBAHHBIN Ha
aHaJM3¢ JAHHBIX, MOJYYEHHBIX C HCIIOJb-
30BaHHEM TIPSIMBIX METO/IOB MCCIICIOBAHUH,
MO3BOJISICT BBIACIATh 30HBI TPEIIMHOBA-

s ‘
. it . ‘3 Tn of .2
- Ny 1 |

mrre

TOCTH U JudPepeHInpoBaTh KOJIEKTOPHI
Ha TOJITHUIIBI.

[lo cpegHeCTaTUCTUYECKUM JTaHHBIM
JUTsl KOJUIGKTOPOB HCCIICTyeMOTO PEeTHOHA
OBLTM YCTAHOBJICHBI TPAaHUYHBIC 3HAUYCHUS
OTKPBITON TOPUCTOCTH: JIJISI TA30BBIX IJIac-
TOB MOPHUCTOCTh CBbIIIE 5% ompenesnsia
MOPOBBIE KOJIJICKTOPHI, TOT/Ia KaK IOpHC-
TOCTh 10 5% yKa3blBaJla Ha MOPOBO-
TPEIIMHHBIE KOJJIEKTOPHI ¢ MpeolIagaHueM
TPEIIMHHON mMOopUcTOCTU. [ HedTIHBIX
IJIACTOB TPAHUYHOE 3HAYEHUE TOPUCTOCTH
JUTSI TIOPOBBIX KOJUIEKTOPOB OBLIO YCTaHOB-
JeHo Ha ypoBHe 8%, HO Takke ObLIM
BbIJICJICHBI He(TsIHBbIE IIACTHI C TMOPHUC-
TOoCThI0O OT 5% no 8%, oTHocsIIHecsd K
TPEIMHHO-TTOPOBBIM KOJIJIEKTOPAM C IMPe00-
JaJJaHEM  MEXK3EpPHOBOH  MOPHCTOCTH.
Kpome Toro, wmHTEpmpeTratopam yaaloch
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Pucynok 4. /lumonozuueckasn mooens ¢ ougpgpepenyuposanuem KoiieKmopos
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BBIJICTIUTh HEPTIHBIC KOJUICKTOPHI C MIOPHUC-
TocThi0O OT 3% 10 5%, oTHOcsImIMecs K
MIOPOBO-TPEIIMHHBIM KOJUIEKTOPaM ¢ IIpeo0-

JalaHueM TPEIIMHHON MIOPUCTOCTH
(Pucynok 4).
KOHTposib  BBIMOJHEHUS  OMEpaIuu

OCPEIHEHUS] CKBAXKMHHBIX JAHHBIX HA CETKY
JUIE  KPUBOM JIMTOJIOTUM OCYLIECTBIISIICA
BU3yaJIN3alMEN 3HAYCHUM MapaMeTpa JIMTO-
JIOTHH B SIYEMKAX TPEXMEPHOIO rpuja BAOIb
TPACKTOPUN CKBAXMH COBMECTHO C JIaHHBI-
mu ['MUC u PUT'UC. KoHTpoJib IO CKBaXU-
HaM [IOKa3bIBAET BBICOKYK) CXOJUMOCTH
TOJNIIWH KOJUIEKTOPOB IO CKBAKHHAM U
OCpEIHEHHBIX Aueek 3D Moxaenu.

Taxke KOHTpOJIb KadyecTBa IEpeHoca
CKBAKMHHBIX JIAHHBIX HAa TPEXMEPHYIO
CETKY BBITIOJHSJICS ITYyTEM COMOCTABJICHUSA
magaeix PUI'MC 1o cKBaxkmHaM M 11O
3HAYEHUSIM, OCPEIHEHHBIM Ha TPEXMEPHYIO
cerky. IlorpemHocTs oCpegHEeHHsI Haxo-
JIATCS B TIpEJiesiax IOMYCTUMBIX 3HAYEHUI

Jlnst moctpoeHust Kyba MOPHUCTOCTH

¥ .
100
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Volume 2, Ne 3

2024

ucnoip3oBanbel ganueie PUITMC mo 11
CKBa)KHHAM.

MopenupoBanue mapamerpa IOpHUC-
TOCTH PEATN30BAHO CTOXACTHYECKUM METO-
JIOM MHTEPNOIAIUU ¢ ['aycCOBCKUM THUIIOM
BapuOrpaMMBbI MO AYEHKaM KOJUIEKTOPOB, B
HEKOJUIEKTOpax Kod()(OUIUEHT MOPUCTOCTH
HE MOJEIUPOBAIICA U MO YMOJTYAHUIO OBLI
MPUHAT paBHBIM HYJIO (Puc 5).

B kauecTBe HCXOAHBIX [AaHHBIX IS
MOJIETTMpOBaHMs Ky0a HauyaIbHOM HACHIIIEH-
HOCTH HMCIIOJIb30BAJIUCH PE3YJIbTAThl UHTEP-
npeTanuu TeoPU3nYecKux HUCCIeA0BaAHUM
CKBa)KHH.

B o00BbémMe KoIekTOpOB  pacmpe-
JIEJSUTUCh 3HAaYeHUs He(TEHACHIIIEHHOCTH,
B HEKOJUIEKTOpaX W BOJOHOCHOM 4YacTH
KO3 huUlMeHT HEPTEHACHIIEHHOCTU HE
MOJICTTUPOBAJICS. W 10 YMOJIYAHUIO OBbLI
MPUHAT paBHBIM HyJ0. J[JI1 KOJUIEKTOPOB
Ipy pacuere 3a7aBajoCh MUHUMAJbHBIE U
MaKCUMaJlbHble  3HA4eHUs  He(dTeHaCHI-
IICHHOCTH, YTOOBI B TOJIyYCHHOM KyOe He

OV

19647

Pucynok 5. Ky6 nopucmocmu
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IPOM30IIUIO 3aHKEHHSI UJTH 3aBBILICHUS IO
OTHOILIEHHIO K UCXOAHBIM JTaHHBIM.

['ucTorpammsbl  pacmpeneneHus: Kodg-
(UIIMEHTOB HACBHIIIEHHOCTH IO JaHHBIM
I'"C, pemacmTabrpoBaHHOM KpuBOl U 31
MOJEIN JUIA Ka)XJOro TOpU30HTa IOKa-
3BIBAIOT OJIN3KUE 3HAUYCHUS.

[ToctpoeHnHas reojoruueckas MOACIb
aJIecKBaTHO OTpa)kaeT CTPYKTYpHOE CTpoe-
HUE, CEJUMEHTALIMOHHBIE XapaKTEPUCTUKU
IUIACTOB U NETPOPU3NYECKUE OTHOLICHHUS,
YTO MO3BOJISIET T€0JIOTY-HE(PTAHUKY MOHAThH
CTPYKTYpy 3allekKeil yriaeBOIOpOAOB MU
IpEJCKa3blBaTh MX IOBEJCHHUE, HCIONb3YsI
pa3InyHbIEe CLIEHapUH pa3paboTKy.

JIutonoruueckue Mopenu, rae Obuia
UCTIONIb30BaHA JIMCKPETHAasl KpuBas THUIA
«KOJUIEKTOP-HEKOJUIEKTOP, KOJUIEKTOP
NPECTaBIsSIeTCS KaK MOPOBBIA, U HE JaeT
MOJTHOTO ~ TIPEJCTABICHUA O  PEabHO
CYIIECTBYIOIIETO KOJUIEKTOpAa TPEIIMHHO-
KaBEPHO3HO-TIOPOBOT0 (CMEIIAHHOIO) THUMA
U T03TOMY HEJOCTaTOYHO BEPHO OpHUEH-
TUPYIOT CHEIHUAINCTOB B UX MPAKTHUECKON

NEATEIBHOCTH.

NmenHo 3TO sBISICTCS TJIAaBHOM IPOO-
JeMOU MpH pa3pabOTKe MECTOPOXKICHUH,
[oJIcYeTe 3alacoB W IUIAHUPOBAHUU T€O-
Joro-rexHuyeckux mepornpusatuii (I'TM).

3akiarouenue. TpéxmepHOoe Teoyo-
TMYECKOE MOJEIMPOBAHNE OCHOBAHHOE Ha
nuddepeHIupoBaHNM  KapOOHATHBIX KOJI-
JIEKTOPOB MO3BOJMUT YYHUTHIBATH OCOOEH-
HOCTM BHYTPEHHETO CTPOCHHS HPOAYK-
TUBHBIX TOPU30HTOB, B YaCTHOCTH, CJIO¥K-
HOTIOCTPOEHHBIX ~ KapOOHATHBIX  KOJUIEK-
TOPOB CMEIIAHHOTO THUMHA. OTH MOJEIU
OTJINYAIOTCA OT YCTAapeBIIMX CTAaTUYHBIX
MoJielel TeM, YyTo HauboJjiee JOCTOBEPHO
XapaKTEpU3yOT  JAWHAMUYECKYI0  CBA3b
OPOAYKTUBHOCTH U  TNPOHUIAEMOCTH C
IUIACTOBBIM JIaBJICHUEM, a TaKke OyIyT
HAJECKHBIM HHCTPYMEHTOM JUIsl PEIICHHS
MHOTHX HpOOJIEMbl PETYJIUPOBAHUS pPa3-
paboTKM He(PTAHBIX 3aJexeil, NpUypo-
YEHHBIX K KapOOHATHBIM KOJUIEKTOpam
CJIO’)KHOTO CTPOEHHUS.
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KONLARDA NEFTNI YIG‘ISH VA TAYYORLASHNI TASHKILLASHTIRISH

Dustqobilov Eldor Nurmamatovich Jamshidov Doniyor Buzurgmexrovich

(Dotsent) Qarshi muhandislik-igtisodiyot instituti, (Magistr) Qarshi muhandislik-igtisodiyot instituti,
Qarshi, O ‘zbekiston Qarshi, O ‘zbekiston

Annotatsiya. Ushbu maqolada quyidagilar keltirilib o ‘tilgan: Konni loyihalashtirish va
ishlatishning tartibida konda qazib oluvchi va haydovchi quduglarning to ‘ri hamda neft
va gazni tayyorlash, kompressor stansiyasi — bittasi orgali gazni tashish uchun quritish
qurilmasi (0,5/5,5 MPa) va ikkinchisi orgali quritilgan gazni qatlamga haydash (3,5/25
MPa) oshirildi. Neftga to yingan qatlamlarga gazli ta’sir etib neftgazkondensat
aralashmasini olish tizimi ishlab chiqildi. Konlardan yig ‘iladigan neftni tabiiy harorati
50-60°C ni tashkil giladi, neft fagat deemulgator yordamida ishlanadi, ajratgichlardan va
tindirgichlardan samarali foydalanish uchun deemulgatorlar KNB (kirish nitkasi blokiga)
yoki YP (yig ‘ish punktiga) dozirovka qilinadi. Texnologik rezervuarda suvdan ajratish va
suvni chigarib yuborish amalga oshiriladi, tayyorlangan neft esa oz ogimi bilan tovar
rezervuariga chiqariladi. Shu kabi ma ’lumotlar magolada keltirilib o ‘tilgan.

Kalit so‘zlari: sarf, debit, punkt, deemulsiya, suvsizlantirish, bargarorlashtirish,
ingibirlash, zanjir, utilizatsiya, shleyf, kollektor, agregat, relyef, napor, drenaj.

OPI'AHM3ALIUA CBOPA U IIEPEPABOTKHN HE®THU HA IITAXTAX

Jycmkobunoe Invoop Hypmamamosuu Jorcamumuoos lanuép Bysypemexposuu
(Ooyenm) Kapwunckuil undicenepno->KoHOMUeCKull UHCIMumym, (mazucmp) Kapuiunckuti uH#CeHepHO-9KOHOMUYECKULl UHCTIUMYM,
Kapwu, V36exucman Kapwu, Y3bexucman

Aunomayuna. B Oannou cmamve npeocmasneHvl: B yensix npoekmuposanus u
IKCHIYamayuu  Mecmopod’COeHUsT HA  MeCMOPONCOeHUU cemu  000blearwux U
IKCNIYAMAYUOHHBIX CKBAJCUH U HNOO20MOBKU Hepmu u 2aza npedycMompeHda
KOMNPEeCCOPHAs CMAHYUsi — OCYUUMENIbHOE YCMPOUCME0 OJisl MPAHCNOPMUPOBKU 2A3d
uepes oony (0,5/5,5 Mlla), a 3a cuem 6mopo2co ygenuuena 3aKkauka OCYyUleHHO20 2a3a 8
naacm (3,5/25 Mlla). Paspabomana cucmema nojydeHusi cmecu Hepmu u 2azo8020
KOHOeHcama nymem 24308020 B6030€UCmeuss Ha NIACmyl, HACbIUeHHble Hepmbio.
Ecmecmeennas memnepamypa negpmu, cobupaemoii ¢ mecmopoicoeHut, cocmasisien
50-60°C, ob6pabomxa negpmu ocyuwecmensiemcs, moavko ¢ HOMOUbIO 0eIMYTb2amopa, Ois
IPexmuerHo2co0  UCNONL308AHUSL  CENApamopos U ymacuumenei 0edsmynbeamopbl
oosupyiomess 6 KHBE (6xoomnoiui peszvbosou 610k) unu All (coopuux). mouxa). B
MEXHON02UYECKOM pe3epayape 0CYwecmenaemcs omoeieHue u 00e360cusanue 600vl, a
n0020MOo6IeHHAs Hepmb cOOCMEEHHBIM NOMOKOM COPACLIBAEmC s 8 MOBAPHbIL pe3epa) -
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ORGANIZING OIL COLLECTION AND PROCESSING IN MINES
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Karshi, Uzbekistan

Jamshidov Daniyor Buzurgmekhrovich
(Master) Karshi Engineering-Economics Institute,
Karshi, Uzbekistan

Abstract. In this article, the following are presented: In order to design and operate a
field, a network of extracting and driving wells in the field and preparation of oil and gas,
a compressor station - a drying device for transporting gas through one (0.5/5.5 MPa)
and through the second, driving of dried gas into the formation (3.5/25 MPa) was
increased. 4 system for obtaining a mixture of oil and gas condensate by gas impact on
layers saturated with oil was developed. The natural temperature of the oil collected from
the fields is 50-60°C, the oil is processed only with the help of a demulsifier, for effective
use of separators and softeners, demulsifiers are dosed to the KNB (inlet thread block) or
YP (collection point). In the process reservoir, water separation and dewatering is carried
out, and the prepared oil is discharged to the commodity reservoir with its own flow.
Similar information is provided in the article.

Keywords: consumption, debit, point, deemulsion, dehydration, stabilization, absorption,

chain, disposal, plume, collector, aggregate, relief, pressure, drainage.

Kirish. Neft quduglaridan qazib olina-
digan mahsulot murakkab aralashma bo‘lib,
uning tarkibi neft, gaz va suv, muallaq
moddalar, qum va boshqa zarralardan tashkil
topgan bo‘ladi.

Neft konlarida neftni, gazni va suvni
yig‘ish tizimi deganda har bir quduqdan
mahsulotlarni yig‘ish va uni neftni tay-
yorlashgacha yetkazib keladigan hamma
jihozlar va quvuruzatmalarning tizimi tushu-
niladi. Neft, gaz va suvni yig‘ish, tayyorlash
va tashishning yagona universal tizimi amal-
da mavjud emas, har bir konning o‘zini
xususiyatlaridan  kelib chiqib quriladi:
tabity-iglimiy sharoitlari, quduglarni joy-
lashtirish to‘ri, neft, gaz va suvni gazib olish
va hajmi, gatlam suvlarining fizik kimyoviy
va boshga xususiyatlari. Bu holatlar so‘zsiz
ravishda neft qazib olish quduglarining
mahsulotlarini yig‘ish, tayyorlash va tashish

tizimlarini jithozlashda o‘zining xususiyat-
larini va obyektlardan foydalanishda stan-
dart bo‘lmagan yechimlarni qabul qilish
talablarini ko‘ndalang qilib qo‘yadi [1,2,4-
5].

Adabiyot tahlili va metodlar. Neft va
gazni tayyorlash, yig‘ish tizimlarining qo‘l-
lanilishi quyidagi operasiyalarni amalga
oshirishga mo‘ljallangan:

1) birlik vaqt oralig‘ida har bir qu-
dugdan kirib keladigan neftni va gazni miq-
dorini o‘lchash (sarfi, debiti), zarur bo‘l-
ganda guruhli quduglarni debiti o‘Ichanadi;

2) neft, gaz va suvni qudugdan yig‘ish
punktigacha bo‘lgan masofaga quduq us-
tidagi ortiqgcha bosimning hisobiga, yetarli
bo‘lmaganda nasoslardan foydalanish;

3) neftdan gazni ajratish va ajralgan
gazni tayyorlash qurilmasigacha yoki iste’-
molchigacha yetkazish, qazib olishda gazlift

GEOLOGIYA VA NEFT-GAZ SANOATI
T'EOJIOI'UA U HEOTET'A30BASI IPOMBIIIVIEHHOCTbD
GEOLOGY AND OIL-GAS INDUSTRY

www.srt-journal.uz
105


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

usuli go‘llanilganda-neftni tarkibidan ajratib
olingan gazni quduqqa qaytadan haydash
uchun gazlift qudug‘igacha gayta tashish;

4) neftning tarkibidagi erkin va bog"-
langan emulsiyali qatlam suvini ajratish-
deemulsiya yo‘li orqali (suvsizlantirish) va
neftni tuzsizlantirish;

5) neftni barqarorlashtirish;

6) transport tuzilmalariga tovar neftni
topshirish;

7) neftli gazni tozalash va quritish;

8) qatlam suvlarini tozalash va ingi-
birlash;

9) ba’zi quduglarning mahsulotlarini
boshga quduq mahsulotlariga aralashtirish
mumkin bo‘lmaganda uni alohida ajratish;

10) tabiiy haroratda yig‘ish va tashish
mumkin bo‘lmagan quduqglarning mahsulo-
tini gizdirish;

11) guruhli qurilmalardan, qudugqlar-
dagi mahsulotdan namuna olishni imko-
niyati bo‘lganda, neftni tayyorlash quril-
masiga kirishda va NTQ sini jihozlariga
tovar neftini qo‘shish [3-6].

Neftni va gazni yig‘ish va tayyorlash

tizimlari quyidagilardan tashkil topgan: qu-
vur uzatmalarning tagsimlanish zanjiri; yi-
g‘ish punktlari (YP); guruhli o‘lchash
qurilmalari (GO‘Q) va oldindan oraliqli
gazni ajratish tugunlari va erkin suvni
ajratish qurilmalari bilan jihozlanganligi;
neftni tayyorlash qurilmasi (NTQ); utilizat-
siya qilish tizimli suvni tayyorlash qurilmasi
va qatlam bosimini saqlab turish uchun
suvni tayyorlash; har xil magsadlar uchun
nasos stansiyasi va yo‘ldosh gazlarni uti-
lizatsiya qilish uchun kompressor agre-
gatlari.

Quduglardan to o‘lchash qurilmalari-
gacha bo‘lgan quvur uzatmalar, yig‘ish
punktidan (YP) neftni tayyorlash quril-
masining (NTQ) yig‘ish kollektorlarigacha
bo‘lgan quvur uzatmalar otma chiziqglar yoki
shleyflar deyiladi.

Bir qator holatlarda suvsiz va suv-
langan neft yig‘ilganda ularni bir-biri bilan
aralashib ketishini oldini olish uchun alohida
neftni yig‘ish kollektorlari orqali amalga
oshiriladi.

Neft konlarida quduq mahsulotlarini

NQIZ -ga

QBST-ga haydovchi suv

1-rasm. Qatlamning yuqori energiyasidan foydalaniladigan germetikli NTQ sining
sxemasi (bosim va issiglik).
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yig‘ish uchun taklif qilinadigan sxemalar
asoslaniladi va quyidagilar hisobga olinadi:
neft va gazni qazib olish shartlari va hajmi,
neftni tarkibi va fizik-kimyoviy xossalari,
quduqg usti bosimi va harorati, gaz omillari,
qudugning to‘ri, mahalliy relyefi.

YP dagi alohida quduq mahsulotlari
KBN (kirish bloki nitkasiga) yagona oqimga
to‘planadi va yuqori bosimli yig‘ish kollek-
torlari orqali (6 MPa dan yuqori) neftni,
gazni va qatlam suvini tayyorlashning
kompleks quyilmasiga (1-rasm) beriladi [8].

2-rasm. Kon maydonlarida neftni, gazni va
suvni yig ‘ishning prinsipial sxemasi.
1-otma chizig; 2-birinchi pog ‘ona
ajratgich; 3-halqali gaz yig ‘ish kollektori;
4-toza neftni yig ‘ish kollektori,; 4a-
suvlangan neftni yig ‘ish kollektori; 5-
ajratgich -deemulsator, 6-suvni tayyorlash
qurilmasi; 7-suv haydovchi nasos
stansiyasi; 8-Blokli (kustovoy) nasos
stansiyalariga (BNS-KNS) suv uzatma; 9-
ikkinchi pog ‘ona ajratgichi; 10-magistral
gaz uzatmasi; 11-tovar rezervuari parki;
12-tovar neftni haydovchi nasos, 13-
magistral neft uzatmasi.

Boshlang‘ich davrida yuqori gatlam
bosimiga ega bo‘lgan konlarda zamonaviy
modulli va blokli ajratish va tindirish jihoz-
lari o‘rnatilganda naporli tizim (Ko‘kduma-
log koni misolida) samarali hisoblanadi.

O‘zbekistonda naporli yig‘ish tizimi orqali
yuqori bosimli va haroratli neft qazib olish
quduglarini mahsulotlarni bu turdagi quril-
malardan Ko‘kdumaloq, Janubiy Kemachi,
Jeynov, Shimoliy Sho‘rtan, Shakarbuloq,
Umid konlarida samarali foydalanilmoqda.

YP-yig‘ish punkti; KBN-kirish bloki
nitkasi; GO‘Q-guruhli o‘Ichov qurilmasi; S-
101, S-103, S-104-neftgaz ajratgichlari;
O-1-tindirgich; D-deemulgatorni Kkiritish
nuqtasi; DV-1-neft; YE-2,3-tayyorlagan suv
uchun drenaj sig‘imi; QSD-qatlam suvi
degazotori R-101-ajratgich; N-nasos; YE-1
— neft to‘planishi uchun sig‘im; YE-2,3 —
tayyorlangan suv uchun sig‘im; TPR-tik
po‘lat rezervuari; QP-gizdiruvchi pech; S-
sifon; NQHS-neftni gayta haydovchi stan-
siya; NQIZ-neftni qayta ishlovchi zavod;
Y US-yuvuvchi suv; QBST-qatlam bosimini
saglab turish; KIHT-kon ichida haydash
tizimi.

Neft gazib olish quduglarining mah-
sulotlari (quyidagi rejimlarda: gazlift; yago-
na qudugq to‘ri orqali neft va gazni birgalikda
olish; yuqori boshlang‘ich gaz omili 200-
700m3/m3ga yetganda va katta bo‘lganda)
shleyflarga konning bir yig‘uv punktidan
kirib keladi. Bu yerda guruhli o‘lchov
qurilmalarini har bir qudug‘i orqali debitni
o‘lchash nazarga tutilgan. S-101 birinchi
pog‘onali ajratgichda neftdan ajratiladigan
gaz 6,0-5,8 MPa yuqori bosim bilan GQIZ
(gazni qayta ishlovchi zavodning) gaz uzat-
masiga kiradi, gaz ikkinchi pog‘ona S-102
va uchinchi S-103 pog‘onalarda ajratilib 1,5
va 0,6 — 0,25 MPa bosim bilan GQIZ ga ta-
shish uchun siquv — kompressor stansiyasiga
to‘planadi. Qatlam va tovar suvlari suvsiz-
lantirishda ajratilgan, qatlam suvini gaz-
sizlantirish va ajratish apparatlari orqali
ketma-ket o‘tgandan so‘ng sig‘im idishiga
to‘planadi va undan keyin konda gatlam
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bosimini saqlab turish uchun nasos yor-
damida qatlamga haydaladi. Neft gazsiz-
lantirilgandan va termik kimyoviy suvsiz-
lantirilgandan keyin tovar rezervuarida to‘p-
lanadi va u yerdan neftni qayta haydovchi
stansiyaning nasoslari yordamida neft uzat-
malari orqali NQIZ lariga yoki NQE (neft
qo‘yish estakadasiga) haydaladi [12,14].

Yirik konlardagi neft quduq mahsu-
lotlarini haydash YPdan to NTQsigacha
alohida ikkita kollektor orqali amalga
oshiriladi. Bunda bittasi orqali suvsiz quduq
mahsuloti, ikkinchisi orqali suvlangan neft
haydaladi (2—rasm).

Yig‘ish kollektorlari orqali neftni, gaz-
ni va suvni yig‘ish quduq ustidagi bosim
ostida yoki nasoslardan foydalanish orqali
amalga oshiriladi. Kollektorlarning diametri
NTQ si joylashgan masofaning uzoqligiga

(5-20 km) bog‘liq holda 150 mm dan 350
mm gacha gabul qilinadi hamda tayyor
mahsulotni olish bo‘yicha bir nechta variant-
lar texnik-iqtisodiy jihatdan taqqoslanib oy-
dinlashtiriladi. Neft gazlarini yig‘ish va uni
iste’molchilarga yetkazib berish uchun neft
konining maydonida gaz uzatmalarining
tizimi va kompressor stansiyasi quriladi.
Gaz yig‘ishning hisobiy sxemasini tanlashda
gazni to‘xtovsiz ta’minlashning manevr tizi-
mini qo‘llanmasiga asoSlaniladi.

Bunday talablar murakkab konlarni
ishlash va birinchi navbatda har xil galin-
likdagi neft hoshiyali neftgazkondensat kon-
larini ishlatish bilan bog‘liqdir. Respublika-
mizda bunday neftgazkondensat konlarida
uyumlarni o‘zlashtirishning kompleks loyi-
halari muvaffaqiyatli ishlatilmogda. Qatlam
va tovar mahsulotidan ajralgan suvlar NTQ

gaz magistral gazquvurga p=55MPa

gazni qurutish

P=0,5MPa gaz qazib olish quduqlaridan gaz

qurilmali SKS :
Q=03
mlrd.m¥%yil P=3,5 NK <l s
- MPa [ I
P=15-25MPa < s S
SKS P=3,5MPa ST
3 ‘ T| T
5 Al &
=a . g| ®
g P=5,0MPa GGAQ & éo
& M| A
Gaz haydash neft qazib NN
qudug'i olish qudug'i g0 50
R GNKS NK neftkondensat
> aralashmali mahsulot
GNKS NTQ |—

3-rasm. Nefiga to‘yingan qatlamlarga gazli ta’sir etib neftgazkondensat aralashmasini
olish tizimi
SKS - siguv kompressor stansiyasi; GA - gaz aralashmasi; GNKS-gaz nasos kompressor
stansiyasi; NTQ - neftni tayyorlash qurilmasi.
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sidan tozalash inshootiga chiqariladi va
QBST (qgatlam bosimini saqlab turish) tizimi
orqali qatlamga haydaladi.

Natijalar. 3-rasmda neftga to‘yingan
gatlamlarga gazli ta’sir etib, neftgaz-
kondensat aralashmalarini olishning prin-
sipial sxemasi ishlab chiqildi. Konni loyiha-
lashtirish va ishlatishning tartibida konda
qazib oluvchi va haydovchi quduqglarning
to‘ri hamda neft va gazni tayyorlash,
kompressor stansiyasi — bittasi orqali gazni
tashish uchun quritish qurilmasi (0,5/5,5
MPa) va ikkinchisi orqali quritilgan gazni
qatlamga haydash (3,5/25 MPa) inshootlari
ishlab chiqildi. Yuqorida keltirilgan neft
qazib oluvchi quduglardan yig‘ish tizi-
mining afzalligi har bir aniq holatlarda neft
va gazni qazib olish tumanining spesifik
joylashuvi hisobga olinadi hamda konni
jihozlash va aniq loyihani amalga oshirish
bo‘yicha texnik qarorlar amalga oshirildi.

Neft va gaz konlarini jihozlashda va
zamonaviy qazib olish texnologiyasining
taraqqiyotida asosiy e’tibor neft gazib oluv-
chi regionlarda infra tuzilmani kompleks
rivojlantirishda obyektlarni maksimal uni-

kasiya qilish orqgali yuqori sifatli mahsulot
olishga qaratilgan [16].

Shunday qilib konlardan yig‘iladigan
neftni tabiiy harorati 50-60°C ni tashkil qildi,
neft fagat deemulgator yordamida ishlanadi,
ajratgichlardan va tindirgichlardan samarali
foydalanish uchun deemulgatorlar KNB
(kirish nitkasi blokiga) yoki YP (yig‘ish
punktiga) dozirovka qilindi. Texnologik
rezervuarda suvdan ajratish va suvni chiqa-
rib yuborish amalga oshirildi, tayyorlangan
neft esa 0‘z oqimi bilan tovar rezervuariga
chiqarildi. Yuqori bosimli qazib olinadigan
yo‘ldosh gaz Muborak gazni gayta ishlash
zavodida utilizatsiya qilinadi, past bosimli
gaz esa loyihaga asosan SKS (siquv—
kompressor stansiyasi)si orqali utilizatsiya
qilindi yoki yuqori bosimli gaz bilan ejek-
styalash yo‘li orqali utilizatsiya qilinadi.

Xulosa. Xulosa qilib aytganda, o‘tka-
zilgan tadqiqotlar natijasida yuqori bosimli
gazib olinadigan yo‘ldosh gaz Muborak
gazni qayta ishlash zavodida utilizatsiya
gilindi, neftga to‘yingan gatlamlarga gazli
ta’sir etib neftgazkondensat aralashmasini
olish tizimi va texnologiyasi ishlab chiqildi.
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Annotatsiya. Ushbu maqgolada qobig-quvurli issiglik almashinish qurilmasining
samaradorligini oshirish uchun takomillashtirilgan konstruksiyaviy yechimlar muhokama
gilinadi. Qurilma ichki quvurlarida suyuglik ogimi harakatlanayotganda hosil bo ‘ladigan
bug ‘larning oldini olish orgali qurilmaning issiglik almashinish samaradorligi oshirilishi
va ta’'mirlararo vaqt uzaytirilishi yoritilgan. Ushbu maqgolada qobig-quvurli issiglik
almashinuvchilarning bug ‘lanish jarayonlari va suyuqglik fazasini kondensatsiyalashga
garatilgan yechimlar, shuningdek, qurilmadagi gidravlik garshilikni kamaytirish usullari
bayon etilgan.

Kalit so‘zlari: gaz, issiqlik almashinish, qobig-quvur, faza, konsdensat, tagsimlash
kamerasi, shtutser, elleptik gopqoq, issiqlik tashuvchi agent, bug ‘lanish issigligi.

COBEPHIEHCTBOBAHHUE KOHCTPYKIHMH JIAA ITOBBILINEHUA
IPPEKTUBHOCTHU TEIIVIOOBMEHHOI'O OBOPYJIOBAHUA C
NCIHHOJBb30BAHUEM OKPYXKOTPYBHBIX TPYbB
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Annomauun. B cmamve obcyscoaromesi KoncmpyKyuoHusie peuleus: OJisi NOBbIUUEHUS
agppexmuenocmu KoAHcyxompyobHo2o mennooomennuxa. Paccmampusaemcs 603modxc-
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pacnpedenumenvrou Kamepe. Onucambl Memoovbl YMeHbUleHUsl 2UOPABIULECKO20
CONpoOmMuBIeHUs. U NPeOOMEPaweHUs 00paA308anUsl NAPO8bIX NPOOOK, YUMo cnocobcmeayem
noBbLULEHUIO I peKkmuUsHOCMU MENI00OMEHA U COKPAULEHUIO 3ampam Ha PEMOHM.
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IMPROVING THE DESIGN TO INCREASE THE EFFICIENCY OF HEAT
EXCHANGE EQUIPMENT USING CORRUGATED PIPES
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Uzbekistan GTL LLC, Department of Turnaround Planning,
Rotating Equipment Engineer
Karshi, Uzbekistan
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Abstract. This article discusses design improvements aimed at increasing the efficiency of
shell-and-tube heat exchangers. The focus is on preventing the formation of vapor inside
the tubes and the distribution chamber during liquid flow, which enhances heat transfer
efficiency and extends the operational life between repairs. Additionally, the article covers
methods to reduce hydraulic resistance and prevent vapor lock formation, improving
overall performance and minimizing maintenance costs.

Keywords: gas, heat exchange, shell and tube, phase, condensate, distribution chamber,

nozzle, elliptical valve, coolant, heat of evaporation.

Kirish. Kimyo va neft-gaz sanoatida
deyarli barcha jarayonlar issiqlik ta’siri
ostida amalga oshiriladi. Sanoatda issiglik
almashinish jarayonlaridan quyidagi maq-
sadlarda foydalaniladi: 1) jarayon davomida
haroratni bargaror saglash; 2) mahsulot yoki
xom ashyoni kerakli haroratgacha isitish
yoki sovutish; 3) bug® fazasini kondensat-
siyalash; 4) suyuqliklarni bug‘latish va ho-
kazo. Issiglik almashinish jarayonlari max-
sus issiglik almashinuvchi uskunalarda yoki
boshga texnologik uskunalar ichida olib
boriladi, bu uskunalarda boshqga jarayonlar
ham amalga oshiriladi.

Adabiyot tahlili va metodlar. Issiglik
almashinish uskunalari ishlash tamoyiliga
ko‘ra uch turga bo‘linadi: yuzali, regenerativ
va aralashtirgichli.

Yuzali issiglik almashinish uskunasida
issiglik almashinish jarayoni issiglik tashuv-
chilarning ajiratib turuvchi devor orgali
amalga oshiriladi. Ya’ni harorat yuqori
muhit harorati past bo‘lgan muhitga haro-

ratlar tenglashganga gadar o‘z hararotini
ajiratib turuvchi devor orgali beradi. Ushbu
turdagi issiglik almashinish uskunalardan
kimyo va neft-gaz sanoatida keng miqgyosida
qo‘llaniladi. Ushbu turdagi issiqlik amla-
shinish uskunalariga qobig-quvurli, zme-
evikli, quvur ichida quvur tipidagi,
plastinali, spiralsimon, g‘ilofli issiqlik
almashinish uskunalari kiradi.

Aralashtiriluvchi issiglik almashgich-
larda issiglik tashuvchi agentlarni o‘zaro
aralashishi hisobiga issiglik almashinish
jarayoni amalga oshiriladi. Ushbu turdagi
issiglik almashinish jarayonining samara-
dorligi yuqori hisoblanadi. Ammo aralash-
tiriluvchi issiglik almashgichlarda issiqlik
tashuvchilar o‘zaro qo‘shilib ketilishi hiso-
biga, ushbu turdagi issiglik almashgich-
lardan ko‘p foydalanilmaydi.

Kimyo va neft-gaz sanoatida yuzali
issiglik almashgichlarning qobiq quvurli
turidan keng migiyosida foydalaniladi. Qo-
big quvurli issiglik almashinish uskunasi
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quydagicha sinflanadi.

- Issiglik almashinish uskunasining
joylashishiga ko‘ra: gorizantal 1-A rasm,
vertikal 1-B rasm;

- Issiglik tashuvchi agentlarning ichki
quvurlardan harakatlanish yo‘llari soni
bo‘yicha: bir 1-A rasm va ko‘p yo‘lli 1-D
rasm;

- Issiglik almashinish  uskunasida
haroratlar fargi 50°C dan oshganida ichki
quvurlar kengayishini hisobga olgan holda
kompensator o‘rnatiladi. Kompensatorni
joylashishiga ko‘ra: kompensator qobiqda
joylashgan (linza kompensatorli qobiq
quvurli AU 1-G rasm), kompensator ichki
quvurlarda joylashgan (U-simon qobig
quvurli  IAU 1-E rasm, harakatchan
galpoqchali gobiqg quvurli IAU 1-F rasm).

Qobig-quvurlardan iborat issiglik al-
mashinish uskunasida issiglik tashuvchilar 1
va Il shtutserlar orgali uskuna quvurlarining
ichki va quvurlar orasidagi bo‘shliq qismida
harakatlanadi. Bu jarayonda isituvchi agent
va isitilayotgan moddaning uskuna ichidagi
yoki quvurlar orasidagi bo‘shliq qismida
harakatlanishi quyidagi omillarni hisobga
olgan holda amalga oshiriladi:

1. Agressiv. muhit har doim ichki
quvurlardan o'tishi kerak, chunki ichki
quvurlar odatda korroziyaga chidamli
metallar bilan tayyorlanadi. Agar uskuna
qobig'i (obechayka) shikastlansa, uskuna
ishlatib bo'Imaydigan holatga kelishi mum-
kin. Shu sababli, agressiv faol muhitni har
doim ichki quvurlardan o'tkazish tavsiya
etiladi.

2. Iflosliklarga ega bo‘lgan mubhitni
ichki quvurlardan o'tkazish lozim, chunki
ichki quvurlarni tozalash ancha oson,
quvurlar orasidagi bo‘shligni tozalash esa
ancha murakkab hisoblanadi.

Issiglik tashuvchi agentlar uskunaning

ichki quvurlari devorlari orqali o‘z issiq-
ligini isitilayotgan muhitga berishi orgali
issiglik  almashinish  jarayoni amalga
oshiriladi. 3-ichki segment quvur to‘siqlari,
ichki quvurlarda tayanch bo‘lib, quvurlararo
bo‘shligdan harakatlanayotgan mubhitni us-
kunaning issiglik almashinish  yuzasi
bo‘ylab harakatlanishini ta'minlaydi. 4-
quvur to‘rlari ichki quvurlarga payvandlash,
razvalsovka va salnikli qistirmalar yor-
damida biriktiriladi. Uskunaning obechay-
kasiga elleptik gopgoglar 5-flansli birik-
malar orqali mahkamlanadi. Ta’mirlashlar
vaqtida ichki quvurlardagi muhit drenaj
shtutseri 7 orgali chigarib tashlanadi. Issiglik
tashuvchi agentlar orasidagi harorat farqi
50°C dan oshganda, issiglik almashinish
yuzasi hisoblangan ichki quvurlarda harorat
ta’sirida kengayish sodir bo‘ladi. Buning
oldini olish uchun qgobiqgda (1-G rasm) yoki
ichki quvurlarda (1-F, 1-E rasm) kom-
pensator o‘rnatiladi.

— Ushbu turdagi uskunalarning quydagi
kamchiliklari mavjud:

— Gidravlik garshilik yugori;

— Metall sarfi ko‘p bo‘ladi;

— Mubhitlarning laminar rejimida issiqlik
almashinish samaradorligi past bo‘ladi;

— Quuvurlararo bo‘shligni tozalash qiyin;

— Ichki  quvurlar va quvurlararo
bo‘shligda cho‘kindi to‘planadi;

— Agar issiglik tashuvchi agentlar
bug‘lanish  haroratiga yaqin darajada
gizdirilsa (masalan, beqgaror kondensatda
yutilgan gazlar mavjud bo‘ladi), ichki
quvurlarda yoki quvurlararo bo‘shligda gaz
massasi to‘planadi. Bu tiqin hosil bo‘lishiga
va uskunaga mexanik ta'sir ko‘rsatishiga
olib keladi.

Ikki yo‘lli qobig-quvurli issiglik
almashinish uskunasida tez bug‘lanuvchi
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suyugliklarni isitish jarayonida, uskunaning
ichki quvurlarida hosil bo‘ladigan gaz fazani
chigarib yuborish orgali suyuq fazaning
to‘liq harakatlanishini ta'minlash va shu
orgali issiglik almashinish samaradorligini

A)

Volume 2, Ne 3

2024

harakatchan  galpoqchali  gobig-quvurli
1ssiglik almashinish uskunalarida qo‘llash
mumkin. 2-rasmda ikki yo‘lli

takomillashtirilgan  konstruksiyaga ega
gobig-quvurli issiglik almashinish uskunasi

4 I

Hl :LIV 1 2 3 p 4 /rllwl ’ ’ : js
e
. TI Tm\7 ° TI o Tlu N,
LIIJ:IV 1 2 3 QEI /:LH T|‘TIV 1 2 m/8 3 /5 4
| ; !
TI F) T“I A TI Tm\7

G)

1-rasm. Qobiqg quvurli issiglik almashinish uskunalari.

A-gorizontal bir yo ‘lli gobiq quvurli IAU, B- vertikal bir yo ‘lli qobiq quvurli IAU, D-ikki yo ‘lli gobig
quvurli 1AU, E-U-simon gobiq quvurli IAU, F-harakatchan galpogchali gobig quvurli IAU, G-linza
kompensatorli qobiq quvurli IAU. 1, 111-issiglik tashuvchilarning kirishi, I1,1V-issiglik tashuvchilarning
chiqishi. 1-ichki quvurlar, 2-qobiq (obechayka), 3-ichki segment quvur to ‘siglar, 4-quvur to ‘rlari, 5-
flanesli birikma, 6-elleptik qopqoq, 7-drenaj shtutseri, 8-kompensator (F-rasmda quvur to ‘riariga
o ‘rnatilgan harakatchan qalpogcha, G-rasmda qobiqda o ‘rnatilgan linza kompensator), 9-tagsimlanish
kamerasini ajratuvchi to ‘siq.

oshirish  hamda gidravlik  qgarshilikni
pasaytirishga erishiladi. Buning uchun
isitilayotgan modda ichki quvurlarning
ikkinchi yo‘lida o‘tgan elleptik qopqogning
yugori gismida, gaz fazaga ajralgan moddani
sistemadan chigarib yuboruvchi klapan
o‘rnatiladi. Ushbu konstruksiyani ikki yo‘lli

kompensatorsiz, linza kompensatorli hamda

keltirilgan.  Ushbu  uskunada issiglik
tashuvchi agentlar | va 11l shtutserlar orqgali
kiritiladi. Ichki quvurlar (1) devorlari orgali
issiglik  almashinish  jarayoni amalga
oshirilib, 11 va IV shtutserlar orqali
chiqariladi. 3-quvur to‘siglari ichki quvur-
larda tayanch bo‘lib xizmat qiladi va
quvurlararo bo‘shligdan harakatlanayotgan
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muhitning aylanma harakatini ta'minlaydi.
Ichki quvurlar ko‘pincha razvalsovka usuli

yordamida 4-quvur to‘rlari Dbilan birik-
tiriladi.
Ikki yo‘lli qobig-quvurli issiglik

almashinish uskunasida tez bug‘lanuvchi
suyugliklarni isitish jarayonida, uskunaning
ichki quvurlarida hosil bo‘ladigan gaz fazani
chigarib yuborish orgali suyuq fazaning
to‘liq harakatlanishini ta'minlash va shu
orgali issiglik almashinish samaradorligini
oshirish hamda gidravlik garshilikni pasay-
tirishga erishiladi. Buning uchun isiti-
layotgan modda ichki quvurlarning ikkinchi
yo‘lida o‘tgan elleptik qopqogning yuqori
gismida, gaz fazaga ajralgan moddani siste-
madan chiqarib yuboruvchi klapan o‘rna-
tiladi. Ushbu konstruksiyani ikki yo‘lli
kompensatorsiz, linza kompensatorli hamda
harakatchan galpoqgchali qobig-quvurli is-
siglik almashinish uskunalarida qo‘llash
mumkin. 2-rasmda ikki yo‘lli takomillash-
tirilgan konstruksiyaga ega qobig-quvurli
issiglik almashinish uskunasi keltirilgan.
Ushbu uskunada issiglik tashuvchi agentlar |
va Il shtutserlar orqali Kiritiladi. Ichki
quvurlar (1) devorlari orgali issiglik alma-
shinish jarayoni amalga oshirilib, Il va IV
shtutserlar orqgali chiqgariladi. 3-quvur to‘siq-
lari ichki quvurlarda tayanch bo‘lib xizmat
qiladi va quvurlararo bo‘shligdan harakat-
lanayotgan muhitning aylanma harakatini
ta’minlaydi. Ichki quvurlar ko‘pincha raz-
valsovka usuli yordamida 4-quvur to‘rlari
bilan biriktiriladi.

Ko‘p hollarda ichki quvurlardan isiti-
layotgan muhit harakatlanadi. Agar isiti-
layotgan suyug mubhit tarkibida uchuvchan
komponentlar bo‘lsa (masalan, kondensatni
bargarorlashtirish jarayonida begaror kon-
densat tarkibida suyultirilgan gazlar bo‘lib,
ular kondensatdan pastroq haroratda gaz

holatiga o‘tadi), ichki quvurlarda gaz mas-
sasi  hosil bo‘ladi. Bu esa issiglik
almashinish jarayoniga quyidagi salbiy
ta’sirlarni keltirib chigaradi:

1. Ichki quvurlarda tiqin hosil bo‘lishi.
Tiqin hosil bo‘lishi isitilayotgan muhitning
harakatlanishida gidravlik garshilikka olib
keladi, bu esa uning harakat tezligi va gidro-
dinamik rejimiga salbiy ta’sir ko‘rsatadi.
Bundan tashqgari, ichki quvurlarda hosil
bo‘ladigan bosim kuchlarini kamaytirib,
ta’mirlar orasidagi vaqtni uzaytirish mum-
Kin.

2. Issiqlik o‘tkazish koeffitsentining
(K) pasayishiga sabab bo‘ladi. Harorat
ortishi bilan isitilayotgan muhit tarkibidagi
uchuvchan komponentlar gaz holatiga
o‘tadi, bu esa issiglik berish koeffit-
sientining kamayishiga olib keladi. Gazlarda
issiglik berish koeffitsenti suyugliklarnikiga
qaraganda ancha past bo‘ladi.

1

K=

EREN

; (1)
o1 8 a2

bu yerda: oy, o, -issiglik tashuvchi
agentlarning issiqlik berish koeffitsienti, &-
issiglik almashinish yuzasi qalinligi, A-
mubhitlarni ajratuvchi yuzaning issiqlik o‘t-
kazuvchanlik koeffitsienti.

2-rasmda keltirilgan uskunada ichki
guvularidan harakatlanayotgan isitilayotgan
modda tarkibidagi yengil bug‘lanuvchan
fazani gaz ajratuvchi klapin 8 orgali chigarib
olinadi. Gaz ajratuvchi Kklapin isitilayotgan
modda hosil gilayotgan bosim ortishi bilan
gaz fazani uskunadan chigarib yuboradi.
Uskunadan chigarilgan faza tashqi muhitga,
yig‘uv idishiga yoki uskunadan chiqishdagi
isitilayotgan moddaga beriladi.

Shu sababli, isitilayotgan muhit tarkibi-
dagi bug® fazasini chiqarib yuborish orqali
issiglik o‘tkazuvchanlik koeffitsentini oshi-
rish mumkin bo‘ladi. Issiqlik berish koef-
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fitsentining ortishi esa issiqlik o‘tkazish
koeffitsentining oshishiga sabab bo‘ladi.
Issiglik o‘tkazish koeffitsentining oshishi
natijasida issiglik almashinish yuzasi (2)
kichrayadi va shu orgali metall sarfini

kamaytirish imkoniyati yaratiladi.
Q

F= AU m? (2)
L 3 5/
N
° fl\ 3 D) Tm 7
2-rasm. Qobiq quvurli issiglik almashinish
uskunalari.

I, I-issiglik tashuvchilarning kirish shtutserlari,
I1, IVV-issiglik tashuvchilarning chigish
shtutserlari. 1-ichki quvurlar, 2-qobiq
(obechayka), 3-ichki segment quvur to ‘siqlar, 4-
quvur to ‘rlari, 5-flanetsli birikma, 6-elleptik
gopgoq, 7-drenaj shtutseri 8-saglovchi klapan, 9-
tagsimlanish kamerasini ajratuvchi to ‘siq.

Ushbu uskuna bug‘lanuvchi suyuq-
liklar va yutilgan gazlar mavjud bo‘lgan
suyuqliklarni isitish jarayonida qo‘llaniladi.
Neft va gaz sanoatida ushbu uskunadan,
tarkibida bug‘lanuvchi suyuqliklar va yutil-
gan gazlar bo‘lgan suyuqliklarni isitish
jarayonlari uchun foydalanish mumkin.
Misol sifatida kondensatni bargarorlash-
tirish  jarayonida begaror kondensatni
gizdirish, nordon gazlar bilan to‘yingan
alkanolaminlarni regeneratsiya gilish uchun
qizdirish jarayonlarini keltirish  mumkin.
Ushbu jarayonlar asosan ikki yo‘lli qobiq-
quvurli issiglik almashinish uskunalarida
amalga oshiriladi, bunda ichki quvurlardan
isitilayotgan mahsulot harakat giladi. Jara-
yonda begaror kondensat qobig-quvurli
issiglik almashinish uskunasi yordamida
120°C gacha qizdiriladi (bosim 25-30
kg-sm?). Isitish jarayonida ichki quvurlardan

harakatlanayotgan mahsulot gizdiriladi. Be-
garor kondensatning tarkibidagi yengil
uchuvchan gazlar harorat ortishi bilan ajra-
lishni boshlaydi va natijada ichki quvurlarda
gaz massasi to‘planadi. Nobarqaror konden-
satning kimyoviy tarkibi va fizik xususi-
yatlari quyidagi jadvalda keltirilgan.

1-jadval
Suyugliklar va gazlarning fizik va issiglik-

fizik xossalari

Kimyoviy Kretik_ Qaynash Issiqlil.< beri_sh

No Komponent formulasi harorati, | harorati, koeffitsenti,

nomi °C (a.b.) | °C(ab.) VT/m? K
1. Pentan CsH,y, 196,5 36,07
2. Geksan CeHyy 234,1 68,73 300-2500
3. Geptan C,Hie 267,0 98,43 (organik
4. Oktan CoHyg 295,54 125,68 | suyugliklarda)
5. Nonan CoHy, 3215 151,0
6. Metan CH, -82,6 -162,58 23115
7. Etan C,H, 32,3 -88,6 (gazlarda)
8. Propan CsHy, 96,7 42,1
9. Butan C,Hyy 152 -0,5

Jadvaldan giymatlardan ko‘rinib turib-
diki, suyugliklarni issiglik berish koefitsenti
gazlarnikiga garaganda bir necha yuz baro-
bar yuqori bo‘lib, issiglik almashinish yu-
zasiga issiglik berish samaradorligi ham
suyuq fazada yuqori bo‘ladi. Shu sababli
ichki quvurlarda hosil bo‘ladigan gaz fazani
chigarib yuborish orgali issiglik almashinish
samaradorligini oshirishga erishiladi.

Natijalar. Yugorida, qobig-quvurli
issiglik almashinish qurilmasining ichki
quvurlarida suyuq xomashyoni yuqori
haroratgacha isitish jarayonida qurilmaning
issiglik almashinish samaradorligiga salbiy
ta’sir ko‘rsatadigan holatlar sanab o‘tildi.
Kondensatni barqgarorlashtirish qurilmasida,
bargarorlashtirish kolonnasidan chigayotgan
issig kondensat kolonnaga kirishdan oldin,
nobargaror kondensatni isitishda foydalani-
ladigan gobig-quvurli issiglik almashinish
qurilmasi quvurlararo bo‘shligdan harakat-
lanib, issigligini berib sovuydi. Ushbu ma-
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qolada, kondensatni bargarorlashtirish tex-
nologiyasida qo‘llaniluvchi qobig-quvurli
issiglik almashgichning laboratoriya quril-
masida olib borilgan tadgigot natijalari va
ularning tahlili Keltirilgan. Isitilayotgan
xomashyo 30°C dagi beqaror kondensat
bo‘lsa, isituvchi agent quvurlararo bo‘sh-
ligdan harakatlanadigan 120°C haroratdagi
bargaror kondensat hisoblanadi. Tagsimlash
kamerasida kondensat bug‘ini chiqaruvchi
patrubka joylashtirilgan gobig-quvurli issig-
lik almashinish qurilmasining texnologik
sxemasi 3-rasmda keltirilgan.

8
3-rasm. Gaz massasini chigaruvchi
patrubkaga ega tagsimlash kamerasiga
o ‘rnatilgan qobig-quvurli issiglik
almashinish qurilmasining texnologik
sxemasi.

1 - Xomashyo uchun idish; 2 - Xomashyo sarfini
boshqgarish jo ‘mragi; 3 - Markazdan qochma
nasos; 4,7 - Xomashyoning issiglik almashinish
qurilmasiga kirish va chigishdagi harorati; 5 -
Markazdan gqochma harakatni ta'minlovchi
kamera; 6 - Qobig-quvurli issiglik almashinish
qurilmasi; 8 - Idish; 9 - Tabiiy gaz; 10 - Gaz uchun
jo ‘mrak; 11 - Qizdiruvchi agent uchun generator;
12 - Mubhit bosimini o ‘Ichash uchun manometr; 13
- Issiglik tashuvchi agent sarfini rostlash uchun
Jjo ‘mrak; 14,15 - Qizdiruvchi agentning qobig-
quvurli issiglik almashinish qurilmasiga kirish va
chigishdagi haroratlarini o ‘Ichash uchun
termometrlar; 16 - Gaz chigaruvchi klapin
(vozduxotvotchik); 17 - Ajralgan gaz sarfini
o ‘Ichovchi asbob.

Tajriba qurilmasi quyidagi tartibda
ishlaydi. Avval, xomashyo uchun idish (1)

ga qizdiruvchi agent quyiladi va jo‘mrak (2)
orgali markazdan gochma nasos (3) ga
xomashyo beriladi. So‘ng, nasos (5) yor-
damida xomashyo gobig-quvurli issiglik al-
mashinish qurilmasiga yuboriladi. Issiglik
almashinish qurilmasida gizdirilgan xom-
ashyo yig‘uvchi idish (7) ga tushadi. Ushbu
jarayonda xomashyoning dastlabki va ya-
kuniy haroratlari (4) va (6) termometrlar
yordamida kuzatib boriladi. Xomashyoning
hajmiy sarfi esa vaqt davomida yig‘uvchi
idishga tushgan xomashyo hajmi orqali
aniglanadi.

Qizdiruvchi agent, ya’ni regeneratsiya
gilingan dietanolamin, gizdirish qozoni (10)
ga quyiladi va quvur (8) orgali jo‘mrak (9)
yordamida olov yoqilib, gizdiruvchi agent
qizdiriladi. Keyin, jo‘mrak (12) ochilib,
gizdirilgan agent qobig-quvurli issiglik
almashinish qurilmasining gobig gismiga
yuboriladi. Kondensatsiyalangan issiqlik
tashuvchi esa qayta gizdirish qozoni (10) ga
gaytariladi. Qizdiruvchi agentning dastlabki
va Yyakuniy harorati (13) va (14)
termometrlar yordamida o‘Ichanadi, jarayon
bosimi esa (11) manometr yordamida ku-
zatib boriladi. (16)-patrubkaga bug‘ ajra-
tuvchi klapan (havo chigaruvchi qurilma)
o‘rnatilib, ajralgan bug‘langan kondensat
kondensatsiyalanib, xomashyo yig‘ish idi-
shiga yuboriladi.

Tajriba ishlari ikki yo‘lli issiqlik alma-
shinish qurilmasi va tagsimlash kamerasida
gaz massasini chigaruvchi patrubkaga ega
gobig-quvurli issiglik almashinish quril-
malarida amalga oshirildi. Olingan natijalar
2 va 3-jadvallarda keltirilgan.

Quyida olingan natijalardan shuni
ko‘rish mumkinki, xomashyo sarfini 1 I/min
dan 5 I/min gacha ortishi gizdirilayotgan
agent haroratini tushishiga olib keladi.
Lekin, gizdirilayotgan xomashyoning umu-
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miy hajmi 5 marotaba ortadi.
2-jadval
1kki yo‘lli qobiq quvurli issiqlik
almashinish qurilmasidagi ogimlar
haroratining xomashyo sarfiga bog ‘ligligi

Xomashyo Qizdiriluvchi Qizdiruvchi agent
sarfi V agent harorati, °C harorati, °C
I/min 1 t t3 U
1 30 84 120 103
2 30 82 120 105
3 30 80 120 106
4 30 77 120 108
5 30 75 120 110
3-jadval

Tagsimlash kamerasida gaz massa
chigaruvchi patrubka joylashtirilgan
gobig quvurli issiglik almashinish
qurilmasidagi ogimlar haroratining
xomashyo sarfiga bog ‘ligligi

Xomashyo Qizdiriluvchi Qizdiruvchi agent

sarfi V agent harorati, °C harorati, °C
I/min t t t3 1y

1 30 97 120 101

2 30 95 120 102

3 30 92 120 104

4 30 90 120 106

5 30 89 120 109

Muhokama. Tajriba natijalari keltiril-
gan jadvallarda ko‘rsatilishicha, ikki yo‘lli
qobig-quvurli issiglik almashinish quril-
masida ogimlarning harorati xomashyo
sarfiga bog‘liqdir. Qizdiruvchi agentning
harorati 120°C va agent sarfi 1 1/min
bo‘lganda, xomashyoni 54°C haroratgacha
qizdirish mumkin bo‘ldi. Ushbu tajriba
tagsimlash  kamerasida gaz massasini
chigaruvchi patrubkaga ega gobig-quvurli
issiglik almashinish qurilmasida o‘tkazil-
ganda, qizdiruvchi agentning harorati 120°C
va agent sarfi 1 I/min bo‘lganda xomashyo
67°C haroratgacha qizdirildi. Tagsimlash
kamerasida gaz massasini chigaruvchi
patrubkaga ega qurilmada olib borilgan
tajribaning natijalari ikki yo‘lli 1issiqlik
almashinish qurilmasida olingan natija-
lardan 13°C farq qildi. Tajriba natijalari

shuni ko‘rsatadiki, takomillashtirilgan kons-
truktsiyali issiqlik almashinish qurilmasida
ichki quvurlarda gizdirilayotgan kondensat
bug‘lanadi. Ichki quvurlarda bug‘langan
kondensat suyuq holatdagidan ko‘ra issiglik
almashinish yuzasidan issiqlikni o‘tkazish
koeffitsienti pastroq bo‘lganligi sababli, is-
siglik almashinish samaradorligi kama-yadi.
Takomillashtirilgan konstruktsiyali issiglik
almashinish qurilmasida tagsimlash kamera-
sida hosil bo‘lgan kondensat bug‘lari bug*
ajratuvchi klapan orgali chigarilib, ajratilgan
bug‘lar yig‘uvchi idishga yig‘iladi.

Xulosa.

1. Tagsimlash kamerasida gaz mas-
sasini chigaruvchi patrubka bilan jihoz-
langan qobiqg-quvurli issiglik almashinish
qurilmasi ishlab chiqildi.

2. Tagsimlash kamerasida gaz mas-
sasini chigaruvchi patrubka bilan jihoz-
langan qobig-quvurli va ikki yo‘lli qobig-
quvurli issiglik almashinish qurilmalarida
xomashyo sarfi va harorat o‘rtasidagi
bog‘liglik o‘rganildi.

3. Tagsimlash kamerasida gaz mas-
sasini chigaruvchi patrubkaga ega qobig-
quvurli va ikki yo‘lli qobig-quvurli issiglik
almashinish qurilmalarida olib borilgan taj-
ribalar natijasida, takomillashtirilgan kons-
truktsiyali issiglik almashinish qurilmasi-
ning samaradorligi 1,24 marta oshgani anig-
landi.

4. Tagsimlash kamerasida gaz mas-
sasini chigaruvchi patrubka o‘rnatilgan
gobig-quvurli issiglik almashinish quril-
masidan ichki quvurlar va tagsimlash
kamerasida hosil bo‘lgan gaz massasini
chigarish orgali qurilmada gidravlik zar-
balarni kamaytirish mumkin. Bu esa quril-
maning ta’mirlararo vaqtini uzaytirishga
yordam beradi.
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BUXORO-XIVA REGIONINING MARKAZIY QISMDA MEZOZOY -
KAYNOZOY TARIXINING TURLI BOSQIChLARIDA HOSIL BO‘LGAN
LOKAL TUZILMALARNING YOSHI VA MAKONDAGI
MUNOSABATLARINI RUTBALI PALEOTEKTONIK TAHLILI
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(PhD) Qarshi muhandislik-igtisodiyot Instituti Qarshi, O ‘zbekiston
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Annotatsiya. Magolada yosh munosabatlari va uchinchi darajali mahalliy tuzilmalarning
ma’lum konlar bilan bog ligligi tahlil gilinadi, bu lokal strukturalar rutbali tahlil asosida
aniglangan. Magolada shuningdek, cho ‘kindi havzaning neftgazga istigbolligiga aniglik
kritish uchun tektonik va paleotektonik tahlilning ahamiyati yoritilgan. Ushbu ishda
tektodinamik tahlilning alohida holatlariga tarif berdik, bizning tasavurda go ‘shimcha
va gayndaydir darajada tadqgiqot o ‘tkaziladigan hududda bu tadgigotni, qo ‘llash
imkoniyati asoslangan ba’zi bir aspektlariga to‘xtab o ‘tilgan. Ishning dolzarbligi
prognozlash ishlarining ishonchliligini oshirish uchun neft va gaz tuzilmali
tutgichlarining shakillanish sharoiti va yoshini aniglash asosida tarixiy va strukturaviy
tahlilning an anaviy usullarini gayta ko'rib chigish zarurati bilan belgilanadi.

Natijada uchinchi rutbadagi antiklinal-tuzilmalar holatiga muvofiq maydonlarning uchta
turi ko ‘rsatilgan.

Kalit so‘zlar: izlov-razvedka ishlari, neft, gaz, tuzilma-tutgichlar, neogen-zo rtlamchi,
bo ‘r yotqiziglari, Qorovulbozor, Dengizko ‘l, ko ‘tarilma.
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C®OPMUPOBAHHBIX HA PA3JIMYHBIX DTAITAX ME3030M1-
KAMHO30MCKOM NCTOPUH B IEHTPAJIBHU YACTH BYXAPO-
XUBHHCKOI'O PETHOHA
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Annomauus. B cmamve npoedén amanu3 603paAcmHO20 COOMHOWEHUS U C853U
BbIAGNICHHBIX NPU PAHCOBOM AHANU3E JIOKAIbHBLIX CMPYKMYp mpemve20 paHed C
U3BECMHBIMU MecmopodicOeruamu. Taxoce, 8 cmambe OmMpadcén poib MeKMOHUYECKU U
NaieomeKmoHUYecKUll  aHaIU3bl0NIsl  BbISAICHEHUU NePCneKmus HegphmezazoHoCHOCmU
ocadoyHoz2o baccetina. B nacmoswen pabomu Hamu onucambl OmoenbHble
NOJIOACEHUAMEKMOOUHAMUYECKO20 AHAIU3A, 3AMPOHYMbl HEKOMOopble ACNeKmbvl IMUX
uccneoo8anuil, Komopvle HAa Hawl 8327510 CAyxHcam OONOJIHEHUeM, U, 8 HeKOMOpOll
cmeneHu, 000CHOBAHUEM BO3MOJICHOCMU NPUMEHEHUs e€ 6 YCI0BUAX UCCaedyeMOou
meppumopuu. AkmyarbHocms pabomvl onpeoesiemcss HeodXo0UMOCmbIO Nepecmompa
MPAOUYUOHHBIX MEMOO08 UCMOPUKO-CIMPYKMYPHO20 AHANU3A, HA OCHO8E KOMOPbLIX
ONpeoensiiomcs YCiosust QOPMUPOBAHUsL U 803PACH CMPYKMYPHBIX JIOSYULEK Hehmu u
2a3a 0715l NOBbLULEHUSI OOCMOBEPHOCTU NPOSHO3HBIX PAOOM.

B pesynemame nokazanvl mpu muna niowaoetl, COOMEEMCMEYIOUWUE NOJIOHCCHUIM
AHMUKTUHATbHBIX CIMPYKIYP Mpembe2o paned.

Knioueevle cnoea. nouckoso-pazeedounvix pabom, Hedmov, 2az, CMPYKMyp-l08YULeK,
HeoceH-uemeepmuutoe, Menosvix omaodcenusx, Kapaynoazap, /leneusxyno, noonsamuii

RANKING PALEOTECTONIC ANALYSIS OF AGE AND SPATIAL
RELATIONSHIP OF LOCAL STRUCTURES FORMED AT DIFFERENT
STAGES OF MESOZOIC-CENOZOIC HISTORY IN THE CENTRAL PART OF

THE BUKHARO-KHIVA REGION
Akhmedov Kholkhodzha Rakhmatullaevich

(PhD) Karshi Engineering-Economics Institute, Karshi, Uzbekistan

Abstract. The article analyzes the age relationship and the connection of local structures
of the third rank identified during the rank analysis with known deposits. Also, the article
reflects the role of tectonically and paleotectonic analyzes to determine the prospects for
oil and gas content of a sedimentary basin. In this work, we describe certain provisions of
tectodynamic analysis, touch upon some aspects of these studies, which in our opinion
serve as a complement, and, to some extent, justification for the possibility of using it in
conditions study area. The relevance of the work is determined by the need to revise
traditional methods of historical and structural analysis, on the basis of which the
formation conditions and age of structural oil and gas traps are determined to increase
the reliability of forecasting work.

As a result, three types of areas are shown, corresponding to the positions of anticlinal
structures of the third rank.

Keywords: prospecting and exploration, oil, gas, trap structures, Neogene-Quaternary,
Cretaceous deposits, Karaulbazar, Dengizkul, uplifts

Kirish. Neft va gaz tabily tutgich- | ga ega bo‘lish neft va gaz izlov razvedka
larining hosil bo‘lish vaqti haqida ma’lumot- | ishlarini yo‘nalishini to‘g‘ri belgilash uchun
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muhim ahamiyat kasb etadi. A.X.Nugmanov
tomonidan Buxoro-Xiva regioni bo‘yicha
aniglangan konlarni yura vagtida yuzaga
kelgan tutqichlar bilan bog‘liglik qonuniyati
aniglangan bo‘lib, bu tutqichlar mezozoy-
kaynozoy rivojlanishining navbatdagi bos-
gichlarida uzlukli (vaqti-vaqti bilan) rivoj-
langan. [1]. A.X.Nugmanov neogen-to‘rt-
lamchi davrda hosil bo‘lgan antiklinal bur-
malar neftgazga noistigbolli deb hisoblaydi.
Buday xulossaga kelish neogen-to‘rtlamchi
davrdagi tutgichlar Amudaryo sedimen-
tatsion havzasida regional migratsiyasi
tugagandan keyin hosil bo‘lganligi bilan
bog‘liq [1].

Neft va gaz uyumlarining hosil bo‘lish
vaqgti hagidagi bilimlar yangi konlarni izlash
va razvedka gilishning ogilona metodikasini

63. 30 64.00 64.30

ishlab chiqish va o‘rganiladigan regionda

yangi hududlarni istigbolligini obyektiv
baholash imkonini beradi [10].
Adabiyot tahlili va metodlar.

Cho‘kindi havzasini neftgazga istigbolligini
aniglashda tektonik va paleotektonik tahlil
yetakchi ahamiyat kasb etadi [9].
Buxoro-Xiva neftgazli regionida qu-
duglar bo‘yicha litologik-stratigrafik ma’lu-
motlarni tahlili asosida birinchi rutbada bir-
biriga genetik yaqin uchta ritm o‘rnatilgan.
Neogen-to‘rtlamchi davrda shimoliy-
sharqiy yo‘nalishda tuzilmalar anig namo-
yon bo‘lgan bo‘lib, ular asosan shimoliy-
g‘arbiy qismida yaqqol ko‘rinadi. 3-rasmda
ustma-ust joylashgan sxemalar tahlili pale-
ogenda shakllangan ko‘pgina lokal tuzil-
malar neogen-to‘rtlamchi davrda merosiy
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1-rasm. Yotqiziglar qalinligi ma’lumotlari asosida aniglangan 3-rutba neogen-
to‘rtlamchi davr lokal tuzilmalari (A.X. Nugmanovning materiallaridan foydalanib
R.A. Umurzakov va X.R. Ahmedovlar tomonidan tuzilgan, 2023).
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Karakul,
Agachayak tuzilmalari

Orta Kuduk, Kishtuvan, Zafar,
hisoblanadi. Shu

rivojlanishni  davom ettirganligini ko‘r-
satadi. Bu tuzilmalarga quyidagi antiklinal

tuzilmalar  mansub:  Gazli, Djunus, | bilan birga, neogen-to‘rtlamchi davrlarda
Achchikkum, Kemirek, Atbakar, | yangi strukturalar shakllangan, jumladan:
Karauzbek, Kagan, Kumrabat, Kokchi, | Uzunshor, Polvonkuduk, Okburun, Uzun

Saritash, Yulduzkak, Janubiy Yulduzkak,
Beshtepa, G‘arbiy Kokchi, Yangikuduk,
Shirinbulak, Akkum, Janubiy Mubarak,

Shavm, Ispanli, Kok Derevo, Alvatli,
Karayulgun, Elabad, Yangi Kirkkulach [2].
Bo‘r yotqiziglari keltirilgan tuzilmaviy

Samantepa, Djilikoya, Isakbobo, Pomuk, | rasmda ma’lum  darajada  paleogen
Maymanak, Yangi Mirishkor, Girsan va | yotgiziglari tuzilmalarini aks ettiradi.
Shimoliy Girsan, Kaptal [2]. Kogon, Karaulbozor va Dengizko‘l

3-rasmdan ko‘rinib turibdiki, keyingi
davrlarda rivojlanmagan  paleogenning

ayrim tuzilmalari ajratilgan bo‘lib, ular

64.00

64.30

ko‘tarilmalar guruhi tuzilmaviy element-
larining rivojlanishida umumiy o‘xshashlik
mavjud (4-rasm). 5 va 6-rasmlarda kechki
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2-rasm. Yotqiziglar qalinligi ma’lumotlari bo ‘yicha aniglangan 3-rutba paleogen davr
lokal tuzilmalar (A.X.Nugmanovning materiallardan foydalanib R.A.Umurzakov,
X.R.Axmedovlar tomonidan tuzilgan, 2023).
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yura va erta-o‘rta yura davrlarida
shakllangan lokal tuzilmalar xaritasi
keltirilgan.

Erta-o‘rta yura davrida shakllangan
lokal tuzilmalarga quyidagilar kiradi: hu-
dudning shimoliy-g‘arbiy qismida Gazli
ko‘tarilmasi, Atbakar, Shirinquduq, Karakir,
Shimoliy Donbay, Sharqiy Karauzbek,
Baratqudug, Djangul, Kapakutan, Qalandar,
Nagartepa, Shaudir, Shurtepa, Kumsultan,
Shirinkuduk,  Zamonbobo,  Kuvachili,
Polvonkuduk, Isokbobo, Sarikum, Ispanli,
Yangi Darbaza, Karim-Darbaza, Rasul-
kuduk, Maymanak, Okburun, Kokdumalak,
Alan, Djapartepa, Kultak, Denav, Elabad.

63.30 64.00 64.30 65.00 65.30

4-rasm. Neogen-to ‘rtlamchi davr
tuzilmalarini (ko ‘k rangda) bo ‘r davri
tuzilmalari bilan ustma-ust tushgan
sxema-xaritasi.

Bulardan Shorkuduk, Shim.Donbay,
Sharq.Karauzbek, Baratkuduk, Djangul,
Kumsultan, Ispanli, Karim-Darbaza,
Maymanak, Djilkum, (Rasulkuduk bilan bir
xil), Djapartepa, Alan, Kultak, Elabad
tuzilmalari o‘zining rivojlanishini kechki

yurada davom etirgan (7-rasm) [3].

Umuman olganda kechki yura davrida
ko‘pgina tuzilmalar merosiy rivojlangan
bo‘lib Atbakar, Zamonbobo, Kuvachili,
Karakutan, Polvonkuduk, Isakbobo tuzil-
malari bundan mustasno.
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5-rasm. Yotqiziglarning galinligi
ma’lumotlari bo ‘yicha dekompozitsiya
metodi bilan aniglangan 3-rutbadagi
kechki yura lokal strukturalari
(A.X.Nugmanovning materiallardan
foydalanib R.A.Umurzakov,
X.R.Axmedovlar tomonidan tuzilgan,
2023).

Ushbu sxemalar tahlili quyidagi
xususiyatlarni aniglash imkonini beradi.
Paleogen va neogen-to‘rtlamchi davrlarning
strukturaviy rasmida kechki yura davridagi
tektonik harakatlar va deformatsiyalar
shimoliy-g‘arbdan shimoliy-sharq yo‘na-
lishiga qarab sezilarli o‘zgarishlar kuza-
tiladi. Buning natijasida paleogen davrida
quyidagi tuzilmalar merosiy ravishda
rivojlangan: Shorkuduk, Shapatau,
Kumsultan, Maymanak, Djapartepa, Putli,
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Kapali. Hududning shimoliy-g‘arbida Gazli
ko‘tarilmasining kichik shakli namoyon
bo‘ladi, bu struktura erta-o‘rta yura davrida
rivojlana boshlagan (5, 6-rasmlar) va kechki
yura, paleogen va neogen-to‘rtlamchi
davrlarda o‘z rivojlanishini davom ettirgan.

63.30 64.00 64.30 65.00 65.30
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6-rasm. Yotqgiziglarning galinligi
ma’lumotlari asosida dekompozitsiya
metodi bilan aniglangan 3-rutbadagi
erta-o ‘rta yura lokal strukturalari (A.X.
Nugmanovning materiallaridan
foydalanib R.A. Umurzakov va X.R.
Ahmedovlar tomonidan tuzilgan, 2023).

Xulosa. Shorkuduk, Shimoliy Donbay,
Shapatau (Kokchi), Darvazakum,
Maymanak, Kultak, Elabad kabi kechki yura
davrida shakllangan lokal tuzilmalar
neogen-to‘rtlamchi davrda merosiy
rivojlangan.

Paleogen va neogen-to‘rtlamchi davr-
larning tuzilmali rasmlarini erta-o‘rta yura
davrining tuzilmalari bilan ustma-ust joy-
lashtirib tagqoslash natijasida lokal tuzil-
malar ikkita asosiy guruhga ajratilgan —
merosiy va gayta shakllangan guruhlar.

Ushbu vazifa, A.X. Nugmanov tomo-
nidan ilgari surilgan, merosiy va davomiy
rivoj-langan tuzilmalar mahsuldor bo‘lishi
mumkin, neogen-to‘rtlamchi davrda hosil
bo‘lgan tuzilmalarda UV mahsulotlari
bo‘lmasligi mumkin, degan xulosasini
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7-rasm. Kechki yura 3-rutbadagi lokal
tuzilmalarining (ko ‘k rangda) erta-o‘rta
yura lokal tuzilmalari bilan tagqoslash
sxema-xaritasi

tekshirish zarurati tufayli amalga oshirildi.
A.X. Nugmanovga ko‘ra, neogen davri-
gacha barcha UV uyumlari shakllanib
bo‘lgan (A.X. Nugmanov, 2010). Yuqgorida
tasvirlangan rasmlar shuni ko‘rsatadiki,
quyi-o‘rta yura yotqiziglarida aniqlangan
asosiy shimoliy-g‘arbiy tuzilmalar paleogen
tuzilmalariga mos keladi [5]. Bular quyidagi
tuzilmalardir: Shorkuduk, Shimoliy
Donbay, Shimoliy Karauzbek, Karauzbek,
Baratkuduk (gisman), Kushrabat,
Shirinkuduk, Ortakuduk (gisman),
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Kumsultan,  Rasulkuduk, = Maymanak,
Isokbobo, = Kokdumalak  (Agachalak),
Pamuk, Kultak.

Neogen-to‘rtlamchi davr tuzilmalari-
ning sxemasi bilan taggoslaganda, Chorju
pog‘onasida  Shirinkuduk,  Kuvachili,
Polvonkuduk, Djillikkiya, Isokbobo,
Okburun, Pamuk, Kultak, Maymanak,
Janubiy-G‘arbiy Yulduzkak strukturalari
aniq ajralib turadi. Shuningdek, Atbakar,
Kogon tuzilmalar guruhi, Yulduzkak,
Ispanli-Akkum, G‘arbiy Shumak-Chuvama
kabi alohida ko‘tarilmalar ham namoyon
bo‘lgan.

Neftgaz geologiyasi uchun hududni
paleotektonik rayonlashtirish va tuzilmalar
hosil bo‘lish yoshini aniglash muhim aha-
miyatga ega, ayniqsa, neft va gaz tutqichlari
mavjud bo‘lgan hududlarda katta qizigish
uyg‘otadi [4, 6]. 5 va 7-rasmlarda mezozoy-
kaynozoy tarixining barcha davrlari bo‘yi-
cha quyi-o‘rta yura davri ustki yuzasi bo‘yi-
cha lokal antiklinal tuzilmalar holatining
sxema-xaritasi keltirilgan.

Bu yerda uchinchi rutbaga mansub
antiklinal tuzilmalarning uchta turi ko‘r-
satilgan.

Birinchi turga erta-o‘rta yura davrida
hosil bo‘lgan va uzoq muddat davomida
uzluksiz rivojlangan strukturalar kiradi.
Bular quyidagi maydonlar: Shorkuduk,

Volume 2, Ne 3

2024

Atbakar, Shimoliy Donbay, Karauzbek,
Shirinkuduk, Kuvachili, Kumrabat,
Yulduzkak, Yangikuduk, Polvonkuduk,

Djillikoya, I1sokbobo, Okburun, Maymanak,
Kultak, Elabad.

Ikkinchi turga erta-o‘rta yura davrida
hosil bo‘lgan va paleogen boshlanishigacha
uzluksiz  rivojlangan uchinchi rutbaga
mansub lokal tuzilmalari kiradi: Mullali,
Karakul, Yamandjar, Kumsultan, Shursay,
Kirkchashma, Denav.

Uchinchi turga neogen-to‘rtlamchi
davrda hosil bo‘lgan, quyi-o‘rta yura
davrining uchinchi rutbali lokal tuzil-
malariga mansub maydonlar kiradi (5, 7-
rasmlar). Quyi-o‘rta yura davrida turli
vaqgtlarda shakllangan maydonlar quyidagi
xususiyatlarni  namoyon etadi. Birinchi
turdagi  maydonlar ikkita Yyo‘nalishda,
janubiy-shargdan shimoliy-g‘arbga cho‘zil-
gan — biri Chorju pog‘onasi chegarasida,
ikkinchisi Buxoro pog‘onasi chegarasida
cho‘zilgan. Bu maydonlar oralig‘ida ikkin-
chi turdagi maydonlar targalgan.

Hududning shimoliy-g‘arbiy qismida
ikkinchi  turdagi maydonlar  shimoliy-
sharqiy yo‘nalishga ega. Neogen-to‘rtlamchi
davrda yangi hosil bo‘lgan tuzilmalar
hududning shargiy va shimoliy-sharqgiy
gismlarida targalgan.
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Annomauyusn. Espona cmanoapmu manabnrapuea sxeasob bepaouean ousenb eKUIUCUHU
uwnab Yukapuul UMKOHUHU 6epyeuu yemaH COHUHU OUUPY8YU NPUCAOKAIAPHU UULIAO
yuKapuul 8a yaapoaH hotoanaHuuHu pUBONCAAHMUPUULHURE 00A3apOIUSU KYPCAMUN2AH.
Taoxuxom “yeman conu” KypcamKkuduHu Kepaxiu napamempiapea MOCI1aumupuns yyyH
KOMHO3UYUOH KYUUMYAIAPHU MAHIAW OPKAIU amanea owupunou. Lleman myzamysuucu
cugpamuoa OymyH OYHEOQ KeHe KYIIAHUNAOUSAH OUPUKMANAPHUHE UKKU KIACCU
Vpeanuneau.: arKuiHumpamiap 6a nepoxkcuoiap. Maxonanune maxcaou ouzen éxunuiapu
VUYH camapaoopauey 0yuuda Xopudicuii aHanio2napuoan Kam OyimMazan yeman COHUHU
OUUPAOULAH NPUCAOKANIAPHU UW1ab yukuuoan ubopam. Kyuurean maxcaoea myeoghux
MaKoaaoa Kyuuoasu Macanianap Kyuunean. uuiab yukuiean 6a Xopudicuii yemar COHUHU
OMUPAOUCAH  NPUCAOKANAD — CAMAPAOOPIUSUHU — KUECUL  MAXAUL — KUIuul,  Ouszen
EKUNRUCUHUHS ICKUPpUWRA KAPWU XOoccanapuea amupamux Ccnupumiap mavCupuHu
meKwupuwt, ouseil EKUIRUCUHUHE CYpKau KOOUIUAmMuU2a uwiab YuKuiean yeman COHUHU
OWUPAOU2AH 84 ICKUPULU2A KAPULU NPUCAOKANAD MACUPUHU MEKUUPULL.

Kanum cyznap: menoenyus, uHMCEKMOp, EKUIRU, NEPOKCUO,  ANKUIHUMPAM,
OKMUTHUMPAm, Gpaxyus, YUKUHOU, NAPAPUH, peazeHm, pecypc, KOKC.

PA3ZPABOTKA KOMITIOHEHTOB, YJIYYIHTAIOHINX ®U3UKO-
XUMHWYECKHUE U SKCILTYATAIIMOHHBIE CBOMCTBA JU3EJBHOI'O
TOIIJIMBA U UX TPUMEHEHUE
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Do3unoe Cadpuooun Daiizynnaesuu Paboumoe Kaxonzup llloomonxkynosuu
Joxmop mexnuueckux nayk, npogeccop, Byxapcxuil unicenepro- Accucmenm, Kapuunckuil undiceHepHo-3K0HOMU4ecKuil
mexHoaozuueckuil uncmumym, bykxapa Ysoexucman uncmumym, Kapwu, Y36exucman

Annomauusn. Iloxkazana axkmyanvbHOCmb paszpadomkKu npou3eo0cmea U NpUMeHeHUs
NPUCAOOK, NOBLILUAIOWUX YEMAHOB0E YUCIO, YMO NO360JI5iem NPOU3B00UNb OU3eNbHOe
MONIUBO, COOMBEMCMEYIoujee mpedosanusam eeponelickoeo cmanoapma. Hccneoosanue
NnpPoBOOUNIOCL NO NOOOOPY KOMNOZUYUOHHBIX NPUCAOOK O 008e0eHUsl NOKA3ames
«YyemaHosoe yucioy 00 mpedyemvix napamempos. H3zyuenvl 08a Kiacca coeOuHeHul,
WUPOKO UCNOTIL3YEMbIX 80 6CeM Mupe 6 Kauecmee YemaHo8blX MOOUPUKAMOPOS:
AIKUTHUMpPamol U nepokcuovl. Llenv cmamvu — pazpabomrka npucadok K OU3enbHbLM
MONAUBAM, NOBLLUATOWUX YEMAHOB0e YUCTO, He MeHee IPpexmusnvlx, uem ux
3apybedicHble ananozu. B coomseemcemeuu ¢ 3as61eHHOU Yebio 8 Cmamve npedcmasieHbl
ceoyrouue 80onpocsl: CPAGHUMENbHbIN AHANU3 IPpeKkmusHocmu paspadomaHHbix u
3apyOediCHbIX  NpUCAO0OK, NOBLIUANWUX YEMAaHO80e YUCIO, NPOBEPKA  GIUAHUSL
anugamuieckux CHUpmos Ha NPOMUBOUSHOCHBIE CBOUCMBA OU3EIbHO20 MONIUEA,
npogepKa GnuaHue paspadomanHblX NPUcCaAdoK, NOBLIUAIWUX YEMAHO80e HUCIO U
NPOMUBOUZHOCHBIX, HA X0O08ble KAUecmea OU3eibH020 MONIUBA.

Knrouesvie cnoea. mpeHO, uHIHCEKMOp, MONIUBO, NEPEKUCH,  AIKUIHUMPAM,
OKMUIHUMPAm, Gpaxyus, omxoovl, NApapuH, peazesm, pecypc, KOKC.

DEVELOPMENT OF COMPONENTS THAT IMPROVE THE PHYSICAL-
CHEMICAL AND OPERATIONAL PROPERTIES OF DIESEL FUELS AND
THEIR APPLICATION

Fozilov Sadriddin Rabbimov Jahongir
Doctor of Technical Sciences, Professor, Bukhara Engineering Assistant, Karshi Engineering-Economics Institute, Karshi,
and Technological Institute, Bukhara Uzbekistan Uzbekistan

Abstract. The urgency of developing the production and use of additives that increase the
cetane number, which allows the production of diesel fuel that meets the requirements of
the European standard, is shown. The study was conducted by selecting composite
additives to adjust the "cetane number" indicator to the desired parameters. Two
compounds widely used worldwide as cetane modifiers have been studied: alkyl nitrates
and peroxides. The purpose of the article is to develop additives for diesel fuels that
increase the cetane number and are no less effective than their foreign analogs. By the
stated purpose, the article presents the following questions: a comparative analysis of the
effectiveness of developed and foreign additives that increase the cetane number, testing
the effect of aliphatic alcohols on the anti-wear properties of diesel fuel, testing the
influence of the developed additives that increase the cetane number and anti-wear on the
driving performance of diesel fuel.

Keywords: trend, injector, fuel, peroxide, alkyl nitrate, octyl nitrate, fraction, waste,
paraffin, reagent, resource, coke.
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Kupum. Xo3upna Pecnybmukamuzaa
He(T Ba ra3 CaHOATMHU PHUBOKIIAHUIIUAA
XaM XoM-amré Oa3acuHM MaXaJUIHHJIalll-
TUPHUIN, Jau3en EKUIFWIApU  TapKuOuma
IOKOPHY MOJIEKYJISIp mapaduHIap MUKIOPHUHA
KaMaWTUPUII Ba YJIApHU XYCYCHUSTIAPUHU
SIXIIAJIOBYM MPUCAAKATIAP CUHTE3 KUIHIIra
UYHaNTUpUIITaH MaxCyJaoTaap UIUIa0 YMKa-
puIlra Karra 3bTHOOp KapaTwinO, MyailsH
HaTWXKajlapra 3pUIInIMOK/IA.

V36exucron Pecny6nnkacuuu sHaza
PUBOXJIAHTUPUILTA  KapaTWiIraH  sSHIH
V36eKUCTOHHUHT TapakKMET CTPaTeruscu
TYFpucHIa yuruHud iyHamumuaa «Hedr-ras3
coxacusia TpaHchopmaius kapaéHIapUHU
KAJAUTANTUPUILL  OpKaJIM  TaOuud  ra3
TabMHHOTHIA WKXTUMOUNA XUMOs Kadoat-
Japu OeJITMIIaHraH XoJijia 0030p MEXaHU3M-
JApUHU KOpUM OATUID»Y KadUu MyXuM
Bazupaap 6enruinad Gepuiras.

Anaduériiap TaxJIMJIM Ba MeTOMJIap.
KaxoHma 1mertaH COHMHM — OLIMPYBYM
npucaakaiap wunuiad yukapamuraH S5 Ta
nnpuk xommanus Maexyna: AKII, EBpona
(®pannus, [lonsmra, byrok bpuranwus) Ba
XUHAUCTOHAAH. Mamiiakatia HCTEbMOJ
KWINHAJAUTAH NPHUCAAKATAPHUHT yMYyMUHN
xaxMuHuHT  75..80  doumsuan  Poccus
UMITIOPT KUJaau, Oy TaxmuHad 120 MuimuoH
JOJIJTapHM Talkui 3Taaud. Poccust 0030-
pUIaH UMIIOPTHU CUKUO YMKapuIIra Ta€p
OyJraH ¥3 MaxCyJOTUMU3ZHU SIPATHII UCTUK-
O0ostn TeHnaeHuus Oynuimm kepak. Ileran
COHUHU OILIMPYBYU MPHUCATKATAPHU OJIUIIT
y4yH pecypciiap maBxkya. Macanan, EGN
Culyp KOMMaHUsIIAp TYPYXU KOPXOHAJApH
TOMOHUJIaH (paos nnuIad YnKapuiIaaurad 2-
sTirekcaonra acocianran. CGN  kam-
poJlakTaM WIIIa0 YHUKApHIIa MpHUCAaKa
MaxCyJIOTH OYJIraH IMKIOTEKCAHOJ acoCuaa
UIUTa0 YMKAPUITA]IN.

Cyuru uumnapaa ausen E€KWIFUCH

OuiaH OpaJuraH aBTOMOOMIIap Ba OOIIKa
TPaHCHIOPT BOCUTAJapU COHUHUHT TE€3 YCHU-
M Ky3aTuiMokaa. by Oupunum HaBOatna,
MKKUTA aCOCHI HIKOJIOTMK MYaMMOHHU XaJ
KWINITHA: EKWIFW  WIiad  YuKapuiiga
He)THH KaliTa WIDIANl 3aBOJTAPUHUHT
YUKUHAWIAPUIAH camapain (onganaHuml
Ba YMKHUHIMU Ta3nap OwnaH OuocdepaHuHT
U(IOCTAHUIIMHUHT OJIMHU OJIUIIHU Tasad
ATaju.

Harmwxanap. Espona  crangaprtu
Tanabmapura >xaBoO Oepaguran Jau3eib
EKWIFUCUHU WIUTA0 YUKApUIl HWMKOHHHHU
OepyBuM  IIeTaH COHHUHU  OIIMPYBYH
npucaJKalapHd CHUHTE3 KWJIUII, WIIIa0
YUKApUIl Ba yiapjaH ¢oimanaHuiTHu
sHaJ1a PUBOKIIAHTUPHUIL JOJ3ap0 axaMusaTra
ara.

XO03Upru BaKTAA JAHU3EIb JBUTATEILTU
aBTOMOOMJIIAp MILIA0 YMKAPUIMILHA OPTUO
Oopaétranu Tydaliam KaxoH MHUKECHIA
I0KOpU cudaTiu au3enb EKUIFucura tanad
optu®6 OopMokma. Xap HWWIM JIHU3eIb
EéxuiFicy cuaTUHU SXIUIara Tajgadaap
Tobopa kyudanub® Oopmoxna [1]. Bynman
TalIKapH, XO3UpPTU BaKTaa MX]I,
JaBlaTIapd ydyH JA0J3ap0d Myammo Oy
0030puaa XOpWKUN TOBAPJIAPHUHT ETHUIII-
Maciauru — tydaitiim  UMOopt  YpHUHH
Oocaaurad [2] Maxamaui Au3enb EKUIFUCH
cudaTiHU OHIMPYBYM Y3 MaxcyJoT Ba
pearcHTIIApUMHU3HM  TAJAKUK KWJIUII Ba
UINUTa0 YUKHII 3apypJMrd MyXUM axa-
MUSTTa TraIup.

VTran acpHuHr ypranapunaék mausenb
EKWIFUCHUIa YHHUHT Y3-y3UJaH EHUI XyCYCHU-
ATIAPUHU  SXIIWIANT  YYyH  KYIIWJITaH
OupukManap Xakuaa XaBojajiap MaBXKyJ]
snu [4]. 20-acpHUHr oOXHpJapuja IETaH
COHHMHHM OIIMPYBYU OUpUKMaIapu cudaTuaa
80 maH OpTUK OMPUKMAJAPHUHT XYCYCHAT-
Japu  amnakadoH ypranwiranau [S5]. By
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UIUIap 3aMOHABHM Ju3elb EKWIFUCH Ba
yJlap y4dyH MOpucajkanap Taépnam ycyl-
Japu, apajalllTUpUIl Ba Kyjaldl KOHIEH-
Tpauusyiap Xakuga YMyMHH MabIyMOT
oepaau; [lpucankanapHUHT TabCUpP KUIIHII
MEXaHU3MH TYJIUK KYypuO ynkuiMaras [3,4].
2015-2016 #wmmnapra Kagap >KaxoH WIMHMA
UIUTAPUHUHT KaTTa XaXMH OJUMIIap, Taj-
KUKOTYMJIAD Ba TEXHOJIOTJIAPHUHT YIIOY
MyaMMora KU3MKHUIIW OpTUO OopaérraHu-
JaH pajojat 6epamu [9].

Cudatnu, ap30H Maxamuimid EKUIFU
npucaakaiapyu OO30pUHU IIAKIUIAHTUPHUII
JIaBJaT, THXKOpAT KOpXOHAIapH, UCTEHMOII-
qrap yayH xam origanu 6ynaau. OKraH Ba
LI€TaH COHMHHU OLIUPATUTaH UKKaJla aCOCH
npucagKaJapHd MMIOPT KWIKIIAAH Y3H-
MU3[a WNUIA0 YMKApUINTa YTUII Kepak.
MoTop EKMIFUCHHUHT UCTEBMOJ XyCYCHUST-
JapuHu sXmuiam. BbyHuHT yuyH Oapua
UMKOHUSTIIAp, MaJlaka Ba pecypcliap MaB-
Ky

[letaH COHMHM OLIMPYBYH TPHUCA]-
Kajap, €HUITHUHT TYJTUKIUTUHU OIIMPUO,
CHUIIHUHT Oapuya OOCKUWIApUTra TabCUp
Kuiaau [6]. YmapHuHr acocuii Bazudacu
CKUIFMHN  TeXamaup. byHaaH Tamkapw,
ylnap KypyM XOCWJ OYJIWIIUHU KaMai-
TUpaau EHUII KaMmepacuaa XOCHUJ OYiuim
Ba HMHXXEKTOp HO3yJUIapuaa KOKCHUHT
YYKUIIM, TYTYH Ba YHMKYBYHM Ta3JapHUHT
TOKCUKJIUTUHU KaMauTUPaIH.

[eran conunu (10-12 Oupnuk) omu-
pUIIIAaH TamKapw, KyIm\Myangap MacT
Xapopariapa O0IUIaHFUY XyCYCUSTIapUHU
SXITWIAIA Ba KypyM XOCHWJI OYJIHUIIWHU
KaMaWTUPUIIN MyMKUH [7,8].

CuHoB HaMyHajIapu cudartuaa
JTUATKW TIEPOKCUJIAp Ba QJIKWJI HUTPAT-
Jlapra acoCiaHraH y3-y3uJIaH €HHII IIPOMO-
TepJapyu HILIATHITaH. YOy mpucaakanap
Kyda camapanu Oynu0, mnopTiamiapra

HucOaTaH 3apyp XaB(CHU3IMK Ba XyJAa
KOHUKapiu Oapkapopiukka osra. Jluzenb
EKWIFUIapura MpUcaaKaiap KyIIWJITaHJaa
KOKCJIAHUII XyCYCHUATIAPUHUHT OMpPO3 OLIU-
mmMra Kapamau, JBWrareiija Wil HauTuja
KypPYM Ba YMKHII Ta3napu Kynaimaiau [ 10].
byHnan tamkapu, 0ab3u KymuuMmyaniap,
LHETaH COHMHU OUIMPHILJAH TallKApH,
IU3€eNb EKUIFWIAPUHUHT KOPPO3HOH XYCy-
CUATIIAPUHHU OLIUPAIN.

IletaH COHUHM OLIMPYBYM MPHUCA[I-
KaJIApJIAPHUHT  MKKUTAa  aCOCHMl  TypH
MaBXyJA: QKW HUTpatiap  (U30mpo-
nutHuTpat  (IPN), nmxiaorekcuiHuTpaT
(CHN), 2-stunrexkcun uutpar (EGN)) Ba
ANKWJI TepoKcuiap. YOy mnpucaakanap
UKKUTA MMPHUK KOPXOHA TOMOHUIAH HIILIA0
yukapwiaan: ®CYD buiick Oneym 3aBoau
Ba JAM. wommmarm DKII 3aBoam.
CeepmiioB”, Oy mpucajgkaiapra OoyiaraH
axTuéxnau 30...50 % xonnanm, KoJIraHjiapu
EBpomna Ba XuTolaaH KENTUPUIIA]IN.

[IIyHUHT IEK, IETaH COHUHH OLTUPYBYH
npucagkaiap cudaruaa Kyinaara KUMEBUi
MoOJJalap Ba YJAPHUHT  KOMIIO3HIIUS-
JapunaH (QoiamaHuIl TaBCUA OJTUITaH:
ankun (Cz-Cy) HUTpAT, STUIEH MOJUMEPH
¢ku ymuar C3-C4 anwpda onedunmu
CONOJINMEPH; TYMUHMAraH EFJIM KUCIO0TAJIap
(oneiiuH, JHUHOMN, JIMHOJIEHWH KUCJIOTajap
rypyXu) €KW YJIApHUHT aMUJJIapH; aJKujl
(C1-Cy2s) cykcuHUMU, aKpUJI EKU METaKPHII
kucioTaHuHT 0KopH Ce-Co7 aduprapuHuHT
OTWIEH TYWMHMAaraH MOHOMEPJHU CONOJIU-
MEpH; TPONUJIEH OKCUAM; THUIPOKCHUII-
pommmanrad Ce-Cqg €F crimpTu (Macamna, 2-
ATUJIUKIOTE€KCAHOJI-HUHT
OKCHUIPOIUJIAHTAaH MaxCyJOTH); KaJIbIUH,
Oapuii, MarHU TUJIPOKCUIN, META CYJI-
dboHAT; M3OMPONUT HUTPAT, ITUKIOTEKCHUI
HUTpAT €K HOpOOpHMI HUTpAT Kabu C3z-Cig
anupaTUK CHOUPT HUTPAT; 2-3THITEKCUI
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HUTPAT; JU-TEPT-OYTUIT IEPOKCU, TUKYMUIT
nepokcua €EKM KyMHJI THIPOIEPOKCHU]
rypyxiau nepokcuap; Co-Cy TypyxuHuU
cakJlaraH HOpMaJl TYy3WIMILJArd KEpOCHH
yrieBogopoaiapu kupaau [11].

Juzens EKWIFUCUAA LETaH COHUHU
OLIMPYBYM TMpHUCaIKaiapaaH (oigananum
CKWJIFUHUHT E€HYBYAHJIUTMHH SIXIIWAJIANRIN,
3apapiii  MOJJAJapHUHI YUKWHIWJIAPUHU
KaMmaiTupuin Ominad oupra TYIUK EHUIIMHUA
TabMUHJIANAM Ba KHII IIAPOUTHUIA JBUTa-
TEJIHU WIITa TYIHUPUIIHA OCOHIAIITUPAIHN.

Ymly WUIHUHAT Makcaau Xap XHi
KOHIIEHTpaIsi Ba HuUcOaTIapja ajnxoxuaa
KOMITIOHEHTJIAPHHA TaHJIAIl OPKalIu AU3EIb
EKWJIFUCU YYyH LETaH COHHHH OLIMPYBYU
IIPUCATKAIAPHHA YPraHULIIUD.

[leraHHN COHMHU OLIUPYBYM MHPUCAT-
Kaap cudaruma anoxuga monnganap (ox-
TUJIHUTPAT, 2-3TUITEKCUJIHUTPAT, LIHUKJIO-
TEeKCUJIHUTPAT, JUKYMHWJIIEPOKCUM, JIU-
TEePT-OyTWII MIEPOKCU) YPraHWJIAH, YIapHU
TypJIM KOHILIEHTpanusiiapaa KyJuam cama-
PAZoOpIANTA AaHUKJIAHIN, IIYHUHTIEK TpHU-
caJkamapHu MakOyJl MHUKIOpU TaHJIAH[H,
KYIIUITaHaa, TYFPUIaH-TYFPU UILIAHIATaH
nuzensb GpakuuscuHUHT 1ietad conu ['OCT
P 52368-2005 TamabGnapura spuniwiag Ba
UIUIad YUKWITaH KYIIUMYaHUHT (U3HK-
KMMEBHM y3rapHIliapra TabCUPHU Ba TU3Eb
CKUIFUCUHUHT HKCIUTyaTallMOH XYCYCHSIT-
JIapyu YpraHWJIJIx.

Cyurru maiitnapna PecnyOnukamusaa
u3eb EKUIFUCUHA UCTEbMOJT KUIMII OUp
BAaKTHUHT y3uJa YIapHUHT cudarTura Tanad-
Nap KydaWTupiam. Y30eKHCTOHAA OJIMH
JU3ellb EKWIFUCH y4yH 2 Ta CTaHIapT:
['OCT 303-82 Ba I'OCT P 52368-2005
Oyiinua wnuiad YMKapwiIapau, XO3Up 3ca
V3nerl 134, V3per 989, Ts 16472899-
044:2021 cranpapnapu acocujaa HUILIA0
yuKapuwiIMokaa Ba Oy EBpomna cranmaptu

ENS590 Tanabnapura >xaBo0 6epanu. bynnai
EKWIFMHU TypJid Xuil (YHKIMOHAN Mak-
cayilap Y4YyH KylIMMyajapcu3 HIao
YUKAPUII MyMKHH dMacC: 3CKUPHIITA KapIIH,
LIETaH COHMHU KyNAWTHPYyBYM Ba KHIIJA
JENpecCaHT MpHUcaaKaiap KYLIMII 3apyp.
Bapua kepakinu mnpucagkaiapHu Mamiaka-
TUMU3/1a UIUTA0 YUKAPUIIT MyMKHH. BUPOK,
EBpona cudar cranmaptiapura xaBoO
Oepanuran EKWIFM HUIUIA0 YUKApPHUIT YUyH
dabpukanap dYeT OdJJaH MpHUCATKATIAPHU
cotn6 omaau. Cababu, mnpucagkaiapra
Oynran TanmaOHMHT TACTIWTHHU XHcoOra
onu0, wmad 4YWUKApyBUWIAp SHTH TEX-
HOJIOTHK MYpaKKa0d MaxcCyJOTJIapHHU HIILIa0
YUKW Ba WIUIA0 YMKAPUIIHUA TaIlKHUII
ATHUIITA CapMOsi KUPUTHUIIAAH MaH(aaTIop
sMac. bupok, Oy Ba3usT SKMH Kelaxkak/a
y3rapuim Kepak.

Xo3upru BakTaa PecnyOnmkamusia
IOKOpY cudaTid TUXKOPAT JU3EIb EKUII-
FUCUHU WNUTA0 YUKAPWIN y9yH KyWHJIaru
npucaaKatap KeHr KyJUITaHWIaIu:

1) Kerobrisol EHN - ueran conunu
OIIUPAJUTaH TU3eIIb EKUIFUCUTA TIPUCAIKA.
Kymmmuaauar mnozacu 200-2000 mr/kr HU
TalIKWJ KWJIaau Ba OONUIaHFUY I€TaH
coHura (mpucaakacu3z EKWIFHUlIa) Ba dpU-
IIUII Kepak OYiraH 11eTaH COHUTa OOFJIHUK,.

2) Dodiset 5073 - 2-3TUAreKCHITHUTPAT
O0ynmu0, nu3enb EKWIFUCHHUHT  IIE€TaH
connnu 4-7 Oupnukka omupui yuyH 0,02
nan 0,2 % rada xymmmuya Kymuin Kugdos
Kuaaau [S].

3) TOTEK Setan-MAX.
KymmMuanuHr acocuHy aHbaHaBUK MOJIA-
Japra Kymmmua HOEO XycycusTiap Oepuii-
ra UMKOH OepajuraH JHT SHTM HAHOTEX-
HOJIOTHSI €pJlaMu/ia CUHTE3 KWJIMHTAH aJIKUIT
HUTpATIap TalIKWi dTagu. by mommaHuHT
Oapkapop TapkuOu OuaH axpanud Typaju,
Oy auzenb EKWIFWIAPUHUHT XYCYCHSIT-
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JapUHU caMapalii olupaad Ba OOIIKa
Iu3eNnb EKWIFUCH KypcaTKA4Japura Xed
KaH/1al HOXKYS TabCUP KypCaTMauIu.

4) Lang-Cemie LCA Cetane Improver
2-EHN - 2->TunrexkcuaHUTpaT, eTaH COHU-
HU OLIMpaJuraH Au3elb CKUJIFUCU MPUCAI-
Kacu. MacanaH, ojgaTuii au3ellb SKHIFUCU
neTaH CcoHu 45 OWpiIuK, YHH OIIAPHUII
MyMKHH, 52,3 Ooupauk Ba EBpona cranmap-

tira mMoc kenmamgu. 0,2 - 3 /T KYmIWIWAIIN
nerad conunu 1,0-7,3 OGupiMKKa ompaiy.

5) “Miacron-2000”, Oy STHIT€KCHII-
HUTpaTra acocianrad. Jlusenp EKWIFU-
cuJaru KymuMmyaHuHr macca ymaymu 0,1-
0,3% Oymumu kepak [2].

JlBuratenp EKWIFUCH cUDATHHH Ky-
yaiitupuin Oyiinya tamabmap 2009 #wun 1
SITHBApJiaH Kyura KUpHUIIU KepaK 371, aMMO

1-xamBai

AnKun Humpamaap 6a nepoKCUONAPHUHZ XOCCANAPUHU KUECUTL MADIUTU

Xycycustinapu

AJIKIIJI HUTpaTIap

AJIKHJI TIEPOKCHIIAp

R — 0,3 % LC xymmmua [epokcuanapHUHT camapaopIuru
OIS p KOHIIEHTpalMsICHIa taxmuHaH 85,0 % HU TaIIKuI
K 2-3 ra omagu KUIagu
Konnenrpanusicu 0,05-0,3 % 0,05-0,3 %
[Toprnam xaBhu [TopTioBun 3ap0a Ba MITKATAHMIITA YUTAMIN

Caxyiamn 6apKapopiIuru

[Toptiam HaTRacuaa
napyaJaHuIId MyMKHH

Opauii mapouTiapaa cakjiaHTaHa
OGapkapop

EKI/IJ’IFI/IJ'IapHI/IHF OCKHUpHUIITra

KapIlu XyCyCUsTIIapura EMonnarmmmm Tabcupu UyK
TabCUPHU
ExuruiapHuHr EXUIIFY OKCHIAHUIITUHH -
Exunsu okcuanmanummra 3aud
OKCH/ITTaHU LT TE3JIALUTUPUILLL, KATPOHIIap

TabCUPHU

OGapKapopIUTrura TabCUpu

XOCHJI OYJIMIINHYU OLIMPUII

Exunru Tapkubuiaru a3or
KOHIEHTPALMACHHH
OIIMPHIITA TAHCUPH

Konnenrpanusaa 2-
STUJITEKCUII HUTPAT EKUIIFUIA
0,1 % a30T KOHLIEHTpALUACH
opTaau
80 Mr/im éxuiaru

Tapkubuna a3ot Hyx

Ockupunira Kapim Moc
KeJaJurat
npucaaKanap

Emon

Sxum

Kypunum marepuannapu
OusiaH MyBODUKIUTH

Meranapra HucO6aTaH
KOpPpPO3Usl Ba TaXKOBY3KOP

MerTaniapra Moc Kelaau Ba
TePMETHK Mojaanap Ounan EMOH
MOC KeJaau

Toxcuknuk

Toxcuk (JJI50 1mukio-
reKCUITHUTpAT- 435 MI/KT)

Kam toxcukmuk ([ JISO nukymun
nepokcut — 5S000mr/kr)

Hucowmit xapaxar (Oup
OMPIIMK yUyH OJTUHTaH aJTKUIT
HUTpPATIAPHUHT HAPXH )

1,5-2
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MaxaJuiiii HeTHU KaiTa uluiaml 3aBo1apu
Yyma maitnan 6omad EBpo-3, EBpo-4 Ba
EBpo-5 cranmaptiiapura yTuiira Tauép smac
sawiiap Ba Oy Tamabiap >KOPHH JTHIIH.
Poccusiga ymOy crangapTiiap MKKU Wuiira
KOJIIUPHUIIIIN.

AJIKUITHUTpATIap Ba aJKWI MEPOKCHUI-
Jap XyCyCUSITIIapUHUHT Ku€écuil Tacudu 1-
xanBanga kenrupuinau. lyHu Tabkuaaii
KEepaKK{, TEpOKCHIJIap HUTpatTiap OuiaH
COJIUIITUPTaH/a SXIIUPOK (PUBUK-KUMEBUN
XyCycHusiTiaapra sra, JEKUH aiHH ManTaa
yJIapHUHT TAaHHAPXH IOKOPUIUD.

TagKUKOT y4yH alIKWJ HUTpatTiap Ba
QIKUI TepoKcuuiap cuHbUHUHT 4 Ta

aloxuja Mojjajapy TaHJIAHAW: AUKYMMUII-
NEPOKCU], TU-TEPT-Oy THIIIIEPOKCH T, OKTHJI-
HUTPAT Ba 2-3TWJILUKIOTE€KCUII HUTPAT.
I'OCT ra tanabnapHu aHHKJIANl YYyH
npucagkagap KUPUTWITaH JU3en  EKUi-
FUCHHU (PU3UK-KUMEBUI Ba SKCILTyaTallMOH
KypcaTKuwiapu aHukinanau. Kuécum xapax-
TEpUCTUKANAp 2-)KaJBajijna KeITHPUJITaH.
Kypunub typubauku, acocuil KypcaTkud -
CH - 45 6amnnra TyFpu Kenaju.
TATOX-300 Hed b Maxcynotu cuda-
T aHAJIW3aTOpHUJIa XOHA Xapopatuaa Oup
HeuTta Taxpubamap Yrkazwinu. Kypui-
MaHUHT MIIAll TPUHIUIN EKUIFUHUHT ¥3-
y3ugaH EHMILIMHU aHUKJIAliaH ubopat

2-KaaBall

Tyepuoan-myepu uwinaiouzan ouzenb GpakyuaACUHUHZ PU3UK-KUMEGUIL 6a
IKCHIIYAMAYUOH XYCycuamaapu

Jlactnabku
o I'OCT P 52368 n3eIb Kypcarkuunapau
Kypcarknunapu oy o
Oyinua KuiiMar | ppakUMsACUHUHT | aHUKJIAIl yCyJUlapu
KUAMaTH
Ileran conn 51 naH kam 453 DKCIpece METOIH
@®pakMOoH TapKUOu:
0
50 % xapopaTI[:l CHHCTHHHaHaHH’ 280 maH 0KOpH dMac 266 I'OCT 2177
0
95 % xapopaT):[:l CHHCTHHHaHaHH’ 360 naH roKOpH dMac 339 I'OCT 2177
Kurenariic Smimikormi 20 °C | 5 o 4 50 3,462 TOCT 33-82
na, mm“/c (cCr)
XaKUKUW cMoJianap i
KoHueHTpauusicu, 100 ra mr Crannapr 38,7 T'OCT 8489-85
3. JAMTHPUIMAraH
CM° EKWIIFH
Koxkcmnari,
10 % Ganarc, % 0,3 1aH OpTHK 3Mac 0,012 I'OCT 19932-74
Buunk 20 °C, kr/m® 820 -845 843 I'OCT 3900-85
Ileran uHIEKCH JTaH KaM 49,33 I'OCT 27768-88
et T AT 460 410 FOCT P X5C
Kapm Ty & PH, 12156-1-2006
MKM, OPTHK dMac

KIMYOVIY TEXNOLOGIYA VA QURILISH
XUMHNYECKAS TEXHOJIOI'USI 1 CTPOUTEJBCTBO
CHEMICAL TECHNOLOGY AND CONSTRUCTION

Www.srt-journal.uz
134


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

OYnmu0, y KapIIwiIvK Ba AUDJICKTPUK YTKa-
3YBUYAHJIMKHH yII4allra acocjaaHIaH.
Vrkasuaran — taxpubanapia  anku
HUTpATJIap Ba aJKWUJ NEPOKCUIIAPHU TYPIH
KOHLEHTpauusiapaa KyJulaml camapanop-
Juru yprauwingy. IlpucankamapHuHT Mak-
Oynl MHKIOpPW TaHJIA0 OJUHAM, YJAPHUHT
KYIIWIMIIKA OWIaH TYFpUAAH-TYFPU HIL-

KylmMuanapaad — ¢oigasaHul — OKOpHU
cudaTiy Au3enb EKMIFUCUHU UILIA0 YMKa-
pull y4yH MaOJjaFjapHUHT KaMaluIura
0JINO KEIUIIMHHA XaM XUcoOra OJAUK, sS’bHU
UIU1a0 YMKAPWITaH MaxCyJoTiap TAHHAPXHU
nacasgu. LIlyHHHr yuyyH TaxJiuJl KAJIMHTaH
KyIIMMYaJapHUHr  KoHueHtpanuscu 0,05
naH 1% rawa ¥y3rapuium Kepak, YyHKH

3-’KaBaj
Typau npucadxkanapuu yp2anuml Hamuicaiapu
[Ipucanka Ju-yunamuu- Juxymun 2-3THITEKCHUII- OxTu-
KOHIIEHTpA oyt nepokeuy |nepoxcun (JIKII)| wurpar (2-OI'H) nutpat (OH)
uusicu, %o (AYBII)
0,05 46,7 46,8 46,7 46,4
0,10 46,8 46,8 46,8 46,7
0,15 47,0 47,0 470 46,75
0,2 47,3 474 47,2 46,8
0,4 47,5 47,6 47,3 47,5
0,6 47,7 47,8 474 48,1
0,8 48,0 48,0 47,6 49
0,9 48,3 48,4 48,0 50,0
10 48,3 48,6 48,1 51,2
52 A
51
50 -
=
0
S 49 A
-
[é-} 48 1
47 |
46 T T T T T T T T )
0,05 01 0,5 02 04 06 08 09 1
[TpucaakaHUHT KOHIIEHTpauuscu %
—— JITBII 2-0IH —=—]JIbII ——OH

1-pacm. Typnau npucaokanap uwimupokuoa yeman cOHU y32apuuiu

Jaiiauran au3enb (QPaKIUSCUHUHT T€TaH | YMyMUNW WIIIa0 YUKApWIl TaHHAPXUHUHT

couu ['OCT P 52368 Tanabmapura spumiim.
Tankukor naBomuma Owu3

1% nan ommaiguraH KylmWiraH nmpucaaka

KaMpOK | MKTHCOIUM >KUXaTaaH Qoiagain Xucoo-
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JIAaHA]IH.

Camapanopnuk Oyiinya 1eraH COHUHU
KYNaUTUPYBYM MPUCAAKUIAPHUHT TYpTTa
aCOCUM TYpUHM YPraHuII HaTWXKajlapu 3-

HUTpaT KyIIWiIragaa HamMmo€H OV, OyHaa
Oomka Oupukmanapjgan ¢apkid ViIapok,
neradn connHu 'OCT 6Viinua tanad Kuiu-
HaJUraH Kuitmatra 51 ra TeHr Oyiau.

S
z 50 7
5
48
46 T T T T —>
02 04 06 08 09 1
[IpucaKaHUHT KOHLEHTPALUSICH
~a— [[BII-IT6Il  —#—/IBII-ATHII [leran coHMHUHT YpTaua
oI'H KypcaTKnuiapu

2-pacm. Ilpucaokanap apanawmacu époamuoa yemaHn COHUHU Y32apmupuu

JKaJBayia KypCcaTHJITaH.

1-luxkymunnepokeun — (AKID),  2-
nuydnaamuu-oytunnepokeun (AYBII), 3-
oktun Hutpar (OH) Ba 4-2-sTUnrexcun
Hutpatr (2-OI'H) wmrtupoxupga 1eraH
COHHUHUHT Y3rapullIn.

Ju-yunamun 0yt nepokeua (1Y BIT)
[ETaH COHUHM OLIMPYBYU XYCyCHUSTIIapra
sra. JIYBII yaymum optuiu Ounan kapOoH
MoHokcua (CO) Ba yriaeBojgopoj] YUKWH-
TUapy ce3uapiu gapaxana kamanau. CO
YUKWHIWIApU-HUHT Kamaiiumum 17...19 %,
YIJICBOJIOPOJIap YUKWHIUJIAPUHUHT Kama-
vumu 23...25 % HU TalKuwI 3TIH.

[ynunraex, (1:1) aucbataa TUKyMum
NEPOKCU, TU-TEPT-OyTHSI TEPOKCHI apa-
JanMacH Ba Oup XuJI apajianimMa, JICKUH TeHT
HUCOATAAa 2-ATWITEKCHJIHUTPAT KYIIWITaH
xoyja YypraHuingu (2-pacM). DHr HOKOpHU
camapagopiuk 1,0% Mukgopuga OKTHII-

Kypunub TypuOAuWKW, OHT  SIXIIU
HaTWKa JUKYMHJI TEPOKCUI, ANYy4YJIaMyH-
OyTUN  MEpPOKCUM, 2-dTHUITEKCHIHUTPAT
apanammMacu (1:1:1) HucOatuga Kypcatui-
ran Oymu6, Oy mueran conuHu ['OCT
Tanabmapura  MyBOMQUK  OIIUPAM  Ba
KymMua paBuiga, 12 xadra maBomuga
CakJIalll BaKTU1a OapKapoOpJIUKHU KYpcaTau
(3-pacm).

Myxokama. Ileran coOHUHMHT 7
IIYHKTra Kynauuiiura Kapamau, y3-y3uaaH
€HUII TOPOMOTOPU  EKWJIFMHUHT  Oab3u
GU3BUK-KUMEBUN  XyCYCUATIAPUHU OUpPO3
éMoHamTupau, spbHU S50 % aucTHIIIALI
xapopatu 7° C ra, xapopar 3ca 95% ra
omau. guctwmam 3 ° C ra, JekuH Oy
KUMMaTiap HOpMaJaH ommaaud. byHaaH
TallKapy, 3CKUPHUIL JOFUHUHT JuaMeTpu 45
MUKpPOHTA OIIAN, aMMO WHIUKATOPHUHT Oy
kuitmatu ['OCT P 52368 Tanabmapura moc
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A

357

wn

H
O

Lleran conn

B T
12 3456789101112
Xadramap
e TTC —— - JAKII+AYBIT+
AR AYED 2-OI'H (1:1:1)

3-pacm. Ileman conunu owiupy8yu npucAOKaIAPHU CAKIaAuIOazu 6apKapopIucu

4-xanBan
Du3ukasuil 6a KUMEBUIL KYPCAMKUYUIAPHUHZ KUECUIL mascughiapu
Kypcarkuyu kuiimatu
Kypcarkuunap JKII+ AYBII+ 2-0I'H, Iocrt OONLTaHFUY AU3EITh
(0,8 %) P 52368 bpakuuscu
Lleran conu 52,2 51 maH kam 453
OpakMOHHUN
TapKuOH:
0
50 % xapopaTLCEa 273 280 naH KaMm 266
muctunnanrad, © C
0
95 % xapopaTL[jl 342 360 maH xam 339
muctunnanaau, °C
Kunematuk EMUIIKOKINK
2012 °C,Mm%/c (cCT) 3,294 2,00 - 4,50 3,462
XaKuKHil cMoJanap
KoHLeHTpanusicy, 100 ra Crannapr-
MT 38,4 JAIITAPHII-MaraH 38,7
cM® EKHITFH
Koxcmami,
10 % bananc, % 0,01 0,3 ga" xkam 0,012
S 20 7 839 820 - 845 843
C, xr/m3
[leran nnaeKkcH 53,15 46,0 naH kam 49,33
Ermumuk: 60 °C na
ACKUPHILTA KapITH
Ty3aTWJITaH JTUAMETPH, 455 460 410
MKM, OPTHK dMac

KeJIa/IH.
XyJaoca. Cmonamap xXocwsa Oynumu
ceswnapiu napaxkana kamaiinau. I[lpucan-

Kajap KylIraHaa KOKCJAall HWHACKCU KWM-
matu 0,2 % ra sxmwiaHgu, Oy au3enb
EKWIFUCUHUHT XU EHUIIUHU KypCcaTaIu.
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[lynnait kuaub, OakapwiraH MILIap- | Mojuanap TYFpUIAH-TYFpH au3enb (pak-

JaH KyHujaru xyJjiocanap 4YMKapull MyM- | [USCHM OWJIaH apajialiMaja TYpJiu KOHIICH-

KHH.

10.
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RESEARCH OF THE PROCESS OF PRODUCING ALCOHOLS BASED ON
BY-PRODUCTS OBTAINED IN THE FISCHER-TROPSCH SYNTHESIS

aik

Rakhimov Ganisher Bakhtiyorovich Sayfiyev Elbek Khalmakhmat ogli
Karshi Engineering-Economics Institute, associate professor,
PhD., Karshi, Uzbekistan
E-mail: ganisher.raximovl@inbox.ru
ORCID ID: 0009-0004-1970-1541

Lead Engineer, Uzbekistan GTL LLC, Karshi, Uzbekistan

Abstract. Today, in the world and in our country, the need for fuel for liquid internal
combustion engines used in the transport sector is met by fuels produced in an alternative
form (liquefied synthetic fuels) in addition to natural liquid hydrocarbon sources. Fischer-
Tropish synthesis is one of the main processes in the production technology of liquid
synthetic fuel. Fischer-Tropsch synthesis produces alkanes, alkenes, water of reaction and
alcohols. This article examines the factors influencing the efficiency of the formation of
main and by-products as a result of the reaction during the production of liquefied
synthetic fuels. The results of studies on the analysis of the composition of by-products
formed during the Fischer-Tropsch synthesis and the extraction of alcohols based on them
are also presented.

Keywords: reactor, liquefied synthetic fuel, synthesis gas, alkane, alkene, alcohol,
reaction water.

FISHER-TROPSCH SINTEZIDA HOSIL BO‘LADIGAN QO‘SHIMCHA
MAHSULOTLAR ASOSIDA SPIRTLAR OLISH JARAYONINI TADQIQ

Raximov G ‘anisher Baxtiyorovich Sayfiyev Elbek Xalmaxmat o°“g ‘li
Qarshi muhandislik-igtisodiyot instituti, dotsenti, t.f.f.d., “O zbekiston GTL” MChJ
Qarshi, O ‘zbekiston yetakchi muhandisi, Qarshi, O ‘zbekiston

Annotatsiya. Bugungi kunda dunyoda va mamlakatimizda transport sohasida
qo ‘llaniladigan suyuq ichki yonuv dvigatellari yonilg ‘isini ehtiyoji tabiiy suyuq
uglevodorod manbalaridan tashqari alternativ shaklda (suyultirilgan sintetik yoqilg ‘ilar)
ishlab chiqariladigan yoqilg ‘ilar orqali qondirilmogda. Bunda suyuq sintetik yoqilg ‘i
ishlab chigarish  texnologiyasida Fisher-Tropish sintezi asosiy jarayonlardan biri
hisoblanadi. Fisher-Tropsh sintezida alkanlar, alkenlar, reaksiya suvlari va spirtlar hosil
bo ‘ladi. Ushbu maqgolada suyultirilgan sintetik yoqilg i ishlab chigarish jarayonda
reaksiya natijasida asosiy va qo ‘shimcha mahsulotlarni hosil bo ‘lish samaradorligiga
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ta’sir etuvchi omillar tadqiq qilingan. Hamda Fisher-Tropsh sintezida hosil bo ‘lgan
qo ‘shimcha mahsulotlarni tarkibini tahlil qilish va ular asosida spirtlar ajiratib olish
bo ‘yicha olingan tadgiqot natijalari keltirilgan.

Kalit so‘zlar: reaktor, suyultirilgan sintetik yoqilg ‘i, sintez gazi, alkan, alken, spirt,
reaksiya suvlari.

NCCIIEAOBAHUE NPOLHECCA NOJIYYEHUSA CIIMPTOB HA OCHOBE
IMOBOYHBIX NPOAYKTOB, HIOJYYEHHBIX B CUHTE3E ®HULIEPA-
TPOIIIIA

Paxumoe I'anuwiep baxmuéposuu

Kapwunckuii unicenepHo-skoHOMUYeCKUuil UHCIumym, 0oyenm,
Kk.m.H., Kapwu, Y36exucman

Caiighuee Inoex Xanmaxmam yenu

Beoywuii unocenep OO0 « V36exucman GTLy,
Kapwu, V36exucman

Annomayun. Ce2o0Hsi 6 mupe u 6 Haulell cmpawe nompeOHocmv 6 monauge OJis
HCUOKOCMHBIX O8Ucamenieli HYMpeHHe20 C2OPAaHUs, UCHOb3YeMbIX 8 MPAHCHOPMHOU
cghepe, yoosnemeopsemcs 3a cuem MONIUG, NOJYYAEMbIX 8 ANbIMEPHAMUBHOU hopme
(colcudicentble CUHMemuYecKue moniuea) NOMUMO NPUPOOHBIX HCUOKUX Y2l1e8000POOHbBIX
ucmounukos. Cunmes Quwepa-Tponuwa sa615emcs 0OHUM U3 OCHOBHLIX NPOYECCO8 8
MexXHON02UU NPOU3BOOCMBA AHCUOKO20 cuHmemudeckoeo monausa. Cunmesz Duwepa-
Tponwa oaem anxauvl, aniKeuvl, PEAKYUOHHYIO 800y U cnupmul. B Odanuoii cmamove
usyuenvl haxmopul, eruswue Ha dppexmueHocms 06pPa308aHUs OCHOBHBIX U NOOOUHBIX
NPOOYKMO8 6 pe3yivmame peakyuu 8 npoyecce HPOU3BOOCMEA CHCUNCEHHO2O
CUHmMemu4eckoeo monausa. lakdce npeOCMAasieHbl pe3ylbmambl UCCIe008aHUL 1O
aHanuzy cocmasa nobouHvLX NPOOYKmos, oopasyrowuxcsa npu cunmese Quuwepa-Tponwa,
U OKCMPAaKyuu CRUPMO8 HA UX OCHOBe.

Knrouegvle cnosa: peakmop, cocudiceHnoe cunmemuieckoe moniueo, CUHme3-2a3, aJiKau,

ajIKeH, cnupm, peakyuOHHAasl 6004a.

Introduction. Today, worldwide, oil
and gas are the main raw materials for the
production of energy and motor fuel, and the
products obtained based on their processing
are widely used in transport, energy,
agriculture and everyday life. The main
share of the fuel-energy complex is made up
of liquid hydrocarbon fuels of internal
combustion engines. Today, vehicles with
internal combustion engines are the main
part of the existing transport systems. As the
number of people increases, so does the
number of vehicles that serve them. This, in
turn, causes an increase in the need for

internal combustion engine fuel. Our
republic does not have enough oil reserves to
fully cover this need with the help of liquid
hydrocarbon fuel produced using natural oil
raw materials. Therefore, this need is
partially covered by the production of
synthetic liquid fuel using alternative me-
thods. The emergence of synthetic liquid
fuel production technology dates back to the
40s of the 20th century. This period
corresponds to the period of the Second
World War, and it is important for the need
for fuel in the war. The main raw materials
for the production of synthetic liquid fuel are
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coal and natural gas. Currently, enterprises
producing synthetic liquid fuel based on
natural gas and hard coal are operating in the
world [1].

Literature analysis and methods.

l. The production process of
synthetic liquid fuel is carried out mainly on
the basis of raw materials of methane, and
this process consists of the following
technologies [2; p. 314-319].

1.1. Preparation of methane raw ma-
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terials: (natural gas preparation, drying,
purification, fractionation).

1.2. Methods of obtaining synthesis gas
from methane:

Il. CH,+ 0, - 2C0O + 4H, Partial
oxidation.
1. CH,+ H,0 - CO + 3H, water

vapor conversion.
IV. CH,+ C0O, —» 2C0 + 2H,
carbonic anhydride conversion.
1.3. Synthesis gas is mainly produced

. N
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Figure 1. Chromatographic analysis of alcohols contained in organic matter extracted
from reaction waters.

Table 1

Chemical composition and concentration of organic liquids separated from the
composition of reaction waters by the rectification method

Ne Library/ID RT | area%

1. Ammonia 2.077 1.56
2. Ethyl format 2121 20.00
3. Ethanol 2.224 45.91
4. Hydroperoxide, 1-methylethyl 2.324 1.95
5. 1-propanol 2.565 16.03
6. 1-propanol, 2-methyl- 3.029 0.94
7. 1-butanol 3.386 5.08
8. 4,4 -dimethyl-, acetate 27.306 0.71
9. 1,3-dimethyl-4-vinylhexadehydrocyclopenta 27 498 1.86

[o]phenanthren-3-ol

10. Cholestan-16-ene 27.881 1.69
11. Cholestan-3-one, 4,4-dimethyl-, alpha. 27.936 0.27
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in industry using partial oxidation and water
vapor conversion methods.

Fisher Tropish Synthesis. In this
process, the process of synthetic extraction
from synthesis gas is considered, in which
CO and H, react in the reactor to produce the
main product synthetic oil (Wax) and
intermediate products (aldehydes, ketones,

alcohols, reaction waters, etc.). The
following reactions take place in the process
[3; p. 375].

Basic reactions
. nCO+(2n+1)H, >

C,Hypniy + nH,0 alkanes
Il. nCO + 2nH, - C,H,, + nH,0
alkenes
CO+ H,0 & C0O,+ H,
reaction waters

Additional reactions

. nCO + 2nH, -

H(-CH,—),,0H + (n+ 1)H,0
spirtlar

4. The artificial oil obtained as a result
of Fischer-Tropish synthesis is refined and
separated into fractions and brought to the
state of finished products.

Research  methodology. In this
process, reaction waters + alcohols,
aldehydes, ketones are formed as a by-
product of Fischer-Tropish synthesis. Water

Is removed from this liquid mixture by the
rectification method, and the resulting
organic compounds (alcohols, aldehydes,
ketones) are used as fuel for furnaces
(boilers) in technology. Analysis of the
content of organic liquid separated from the
content of technical water is given in Fig. 1

[4].

Results. Ethanol (45.91%), Ethyl
formate (20.00%) and 1-Propanol (16.03%)
constitute the main share of organic liquids
extracted from the composition of reaction
waters. The physical properties of organic
liquids extracted from the composition of
reaction waters are presented in Table 2 [5;
p. 604-607].

The composition of the reaction water
IS mainly salts. This mixture was divided
into fractions in an experimental device by
driving alcohol and ethers from its
composition. The laboratory device of the
fractional driving process is presented in Fig.
1. A 100 ml sample of organic matter was
taken and separated into fractions by heating
it at 20, 60 and 80°C using 7 heating
furnaces in 1 driving flask [7; p. 109].

As aresult of driving at 20°C, methanol
was extracted as a gas. In this case, the total
mixture content decreased by 1.3%. Ethyl
formate began to evaporate when the

Table 2
Basic physical properties of organic liquids separated from reaction waters
The name of an organic liquid Molar mass, Density, Boiling
Ne gr/mol kg/m3 temperature °C
1. Ammiak 17,031 0,73 -33,34
2. Etil formati 74,08 917 54
3. Etanol 46,069 789,45 78,39
4, Gidroperoksid, 1-metiletil 76.0944 924 84
5. 1-propanol 60,0952 803 97
6. 1-propanol, 2-metil- 74.1216 803 108
7. 1-butanol 74,12 810 117,7
8. 4,4 -dimetil-, asetat 59.04 902 137
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Figure 1. A simple driving laboratory device.
1 - driving flask, 2 - vacuum, 3 - thermometer, 4 - refrigerator, 5 - flask, 6 - collecting
flask, 7 - heating furnace, 8,9 - tripod.

temperature was increased to 60°C, which
also decreased by 18 mL in the process.
Conclusions. It can be concluded that
the technology of production of technical
alcohols can be established by driving the

mixture of reaction waters + organic liquids
formed in the Fischer-Tropsch technology
and separating the separated light phase into
separate fractions.
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Annotatsiya. Magolada sulfidli rudalarni flotatsiya usulida boyitish uchun ishlatiladigan
ko ‘pik hosil giluvchi moddalarni ishlab chigarish uchun kimyoviy ishlab chigarish
chigindilaridan foydalanish imkoniyatlari ko ‘rib chigiladi. Kimyoviy ishlab chigarish
chigindilarini gayta ishlash va ularni ikkilamchi xomashyo sifatida ishlatish muammosi
bugungi kundagi eng dolzarb masalalardan biridir. Bu muammo bir gancha muhim
jihatlarni gamrab oladi. Kimyoviy chigindilardan foydali komponentlarni ajratib olish
texnologik jarayonlar orgali birlamchi xomashyodan shunga o ‘xshash moddalarni
olishga garaganda iqtisodiy jihatdan foydalirogdir. Bundan tashqari, chigindilardan
olingan komponentlar samarali tarzda gayta ishlanishi va gayta ishlatilishi mumkin.
Kalit so‘zlar: gidrometallurgiya, flotatsiya, flotatsiya reagentlar, ko pik hosil giluvchi
moddalar, sulfidli rudalar, sanoat chigindilari, kimyoviy ishlab chigarish chigindilari.

WU3YUYEHUE BO3MOXHOCTEH MOJYYEHUS ®JTOTOPEATEHTA U3
OTXO0/J0B XUMHUYECKUX NPEANPUSTUNA

My3zagpgpapos Ymypoex Caiighynnaes Kypoonoe Mexpoo
Apunoe Asa3 Pozukosuu
Ymapoeuu Dappyxicon Hooooeuu Hypuoounosuu
Hoxmopanm Hasoutickozo Hoxmop urocodpuu me;fmmefcxux Accucmenm Hasouticko2o Accucmenm Hasoutickoeo
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Annomauun. B cmamve paccmompeHvl 03MONCHOCMU UCHONb308AHUSL OMX0008
XUMUYECKUX NPOU3800Cms OJisi NPOU3800CMEa NeHooOpazoeamenell, NPUMEHIeMbIX Npu
oboeawenuu cyab@uonvlx pyo GromayuoHuvim memooom. IlIpobrema nepepabomku
OMX0008 XUMUYECKO20 NPOU3BOOCMBA U UCNOIb30BAHUS UX 8 Kauecmee GMOPUUHO2O0
CbIPbS ABNAEMCS Ce200Hs 0OHOU U3 Haubolee akmyanbHbix. Oma npodiema oxeamuléaen

KIMYOVIY TEXNOLOGIYA VA QURILISH Www.srt-journal.uz
XUMHNYECKAS TEXHOJIOT'USI U CTPOUTEJBCTBO
CHEMICAL TECHNOLOGY AND CONSTRUCTION 144


http://www.srt-journal.uz/
mailto:Umurbekmuzaffarov738@gmail.com
mailto:avaz.aripov.82@bk.ru
mailto:farruxsayfullayev96@mail.ru
mailto:mehrob.qurbonov99@gmail.com

SANOATDA RAQAMLI TEXNOLOGIYALAR
OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH
DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

HeCKONbKO BAJICHLIX acnekmos. H3enekamb none3nvie KOMNOHEHmbl U3 XUMUYECKUX
OMX0008 DKOHOMUYECKU BbleOOHee, YeM NONYYaAMmb AHAIOSUYHbIE Beuecmed U3
NEepeUUHO20 Chbipbsi MexHoIocudeckumu npoyeccamu. Kpome moeo, komnonenmeoi,
NOJYYeHHble U3 OMX0008, MOJNCHO d¢hdhekmusHo nepepabamviéams U UCHOIb308AMb
HOBMOPHO.

Knroueesvie cosea: 2uopomemaniypaus, gdromayus, ¢romopeazenmul,
neHoobpazoeamenu, cyib@uorvle pyosl, NPOMbLULIEHHBIE OMX00bl, OMX00bL XUMUYECKUX
npouU3800CMma.

STUDYING THE POSSIBILITIES OF OBTAINING FLOTOREAGENTS FROM
CHEMICAL PLANT WASTE
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Abstract. The article discusses the possibilities of using chemical production waste to
produce foaming agents used in enriching sulphide ores using the flotation method. The
problem of recycling chemical production waste and using it as secondary raw materials
is one of the most pressing today. This problem covers several important aspects.
Extracting useful components from chemical waste is more cost-effective than obtaining
similar substances from primary raw materials using technological processes. In addition,
components obtained from waste can be effectively recycled and reused.

Keywords: hydrometallurgy, flotation, flotation reagents, foaming agents, sulphide ores,
industrial waste, chemical production waste.

Kirish. Flotatsiya minerallarni chigindi
jinslardan ajratish uchun ishlatiladigan
asosiy minerallarni gayta ishlash jarayon-
laridan  biridir. Bu jarayon kerakli
komponentlarni kiruvchi gismlardan ajratish
uchun mineral namlanishdagi farglarga
tayanadi. Flotatsiya jarayonida flotatsiya
agenti deb ataladigan maxsus reagent
go‘llaniladi, bu minerallarning sirt xusu-
siyatlarini o°zgartiradi, ular havo pufak-
chalari bilan o‘zaro ta’sir qilishi va sirtga
suzib chigishi mumkin [1-4].

Flotatsion reagentlarning asosiy tur-
lari minerallar turiga va jarayon sharoitlariga
garab qo‘llaniladigan ksantatlar, merkap-
tanlar va karbamatlardir. Ksantatlar, aynig-

sa, sulfidli minerallarni davolash uchun
samarali, merkaptanlar va karbamatlar esa
oksidlangan minerallar yoki ko'mirlarni
flotatsiya qilish kabi maxsus dasturlar uchun
ishlatiladi. pH va reagent kontsentratsiyasi
kabi flotatsiya sharoitlarini sozlash optimal
natijalarga erishish uchun juda muhimdir [1-
2].

Zamonaviy flotatsiya texnologiyalari
yangi turdagi reaktivlar va takomillash-
tirilgan uskunalardan foydalanishni 0°z
ichiga oladi, bu jarayonni yanada samarali
giladi va xarajatlarni kamaytiradi. Masalan,
yangi kimyoviy moddalar kerakli mine-
rallarni pastroq dozalarda ko'prog tanlab
ajratishni taklif gilishi mumkin va yangilan-
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gan uskunalar ajratish sifatini yaxshilashga
va yo‘qotishlarni kamaytirishga yordam
beradi. Bunday innovatsiyalar flotatsiya
jarayonlarining igtisodiy samaradorligi va
ekologik barqarorligini oshirishga yordam
beradi [5].

Adabiyotlar tahlili va metodlar.
Flotatsiya reagentlarini kimyoviy tabiati va
funksional maqgsadiga garab bir necha gu-
ruhlarga bo‘lish mumkin: kollektorlar - bu
reagentlar minerallarni gidrofobiza qilish
gobiliyatiga ega, bu ularga havo cho‘n-
taklariga yopishib olish va yer yuzasiga
suzib yurish imkonini beradi. Kollektor
organik (ksantan, merkaptan, kislota) yoki
noorganik (masalan, xlorid tuzlari) bo‘lishi
mumkin. Tanlangan suv omboriga, mineral
turiga va shartli flotatsiyaga qarab. Ko‘pik
hosil giluvchilar - bu reagentlar havo va
ko‘pik fazasidagi pufakchalarning bargaror-
ligini oshiradi va flotatsion minerallarni o‘z
ichiga olgan sifatli ko‘pikni yaratishga
yordam beradi. Klassik arzon mahsulotlarga
polisakkaridlar va sintetik sirt faol moddalar
kiradi. Modifikator-bu reagentlari pH va ion
muhiti kabi kimyoviy sharoitlar va flotatsiya
jarayonini nazorat giladi. Modifikatorlar pH
sozlagichlari (kislotalar va ishqorlar), erit-
maning ion tarkibini o‘zgartiruvchi tuzlar va
turli minerallar bilan murakkab o‘zaro
ta’sirlarni  o‘z ichiga olishi mumkin.
Depressantlar - bu reagentlar ma'lum mine-
rallarning  flotatsiyasini  rag‘batlantirish,
o‘ziga xos bo‘lmagan flotatsiyani oldini
olish uchun mo‘ljallangan. Ular foydali
gazilmalarni samarali ajratishga yordam
beradi, jarayonning umumiy samaradorligini
oshiradi [6-7].

Gaz-suyuglik fazasida adsorbsiyalan-
gan ko‘pikli moddalar sirt tarangligini pa-
saytiradi, havo pufakchalarining barqgaror
gidrofob qobig‘ining shakllanishiga yordam

beradi, ularning hajmini kamaytiradi va bir-
lashishini oldini oladi va minerallashgan
ko‘pikni o‘rtacha darajada barqarorlash-
tiradi. Puflovchi moddalar sifatida mono-
hidrik alifatik spirtlar, fenolik gomologlar,
shuningdek, terpen spirtlari bo‘lgan archa va
qarag‘ay moylari kabi texnik mahsulotlar
ishlatiladi. Bundan tashqari, polipropilen
glikollarning monometil va monobutil efir-
lari, polialkoksialkanlar, masalan, 1,1,3-
trietoksibutan va boshga moddalar ish-
latiladi. Ba’zi kollektorlar, shu jumladan
aminlar va Kkarboksilik kislotalar ham
ko‘pikli xususiyatlarga ega [8-9].

Natijalar. Tadgiqotning maqgsadi kim-
yoviy ishlab chigarish chigindilaridan
sulfidli rudalarni flotatsiya usulida boyitish
uchun ko‘pik hosil qiluvchi moddalarni
olish uchun foydalanish imkoniyatlarini
o‘rganishdir.

1-jadval
“Navoiyazot” AJ atsetaldegid (kroton
fraksiyasi) ishlab chigarish sexi
chigindilarining tarkibi

Moddalarning massa
Ne Nomlanishi bo‘yicha
konsentratsiyasi (%)
1 Asetaldegid 0,99
2 Aseton 5-6,1
3 | Krotonaldegid 70- 74,63
4 Suv 15-18,28
2-jadval

Metil spirtining qo ‘shimcha
mahsulotining texnik tavsifi

Moddalarning massa
Ne Nomlanishi bo‘yicha konsentratsiyasi
(%)
1 Suv 42.9
2 Metanol 16.6
3 etanol 22.6
4 Propanol 11.3
5 N-butil spirti 5.7
6 Izobutil spirti 0.80
7 Izoamil spirti 0.01
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Tadgiqot obyekti “Navoiyazot” AJning
atsetaldegid (kroton fraksiyasi) (1-jadval) va
metil spirti (2-jadval) ishlab chigarish sexi
chigindilari hisoblanadi.

Adabiyotlardan siz 1,1,3-trietoksibu-
tanni quyidagi usullar bilan olish mum-
Kinligini bilib olishingiz mumkin: dietil
asetaldan

2CH5;CH(OC,Hs), —
CH5CH(OC,H5)CH,CH(OC,Hs), + C,HsOH (1)

Dietil asetal va viniletil efirdan:

CH;CH(OC,Hs), + CH, =CH—-0—-C, -

CH3CH(OC,Hs)CH,CH(OC,Hs), (2)
Krotonaldegid va etanoldan:
CH;CH = CHCHO + C,H;OH -
CH3;CH(OC,Hs)CH,CH(OC,Hs), + H,0 3)

Xom ashyoning mavjudligi va hajmi,
ularning tannarxi, shuningdek, maqgsadli
mahsulotning rentabelligi va boshga jihatlar
kabi barcha omillarni har tomonlama ko‘rib
chigqandan so‘ng, chuqurroq o‘rganish va
keyinchalik qo‘llash uchun (3) usul tanlandi

<7

B

[9].

Laboratoriya sharoitida krotonaldegid-
ning etil spirti bilan reaksiyasi o‘rganildi.
Reaksiyaga kirishuvchi komponentlarning
molyar nisbatining ta’siri, Kkatalizatorning
tabiati va konsentratsiyasi, suv ekstrak-
torining tabiati, neytrallashtiruvchi vosita va
jarayonning asosiy parametrlariga ta’sir
etuvchi boshqa omillar o‘rganildi. Uzluksiz
sintez jarayonini amalga oshirish uchun
reaksiya apparatlarining turli konstruk-
siyalari sinovdan o‘tkazildi.

Laboratoriya tadqiqotlarini o‘tkazish
uchun biz 1-rasmda ko‘rsatilgan aylanma
bug‘latuvchi RE 100-Pro qurilmadan foy-
dalandik. Olingan mahsulotning samarador-
ligi sanoat sharoitida rangli metall rudalarini
flotatsiya usulida boyitish jarayonida sinov-
dan o‘tkazilishi kerak.

RE 100-Pro laboratoriya aylanma
bug‘latkichi 1 litr haymli bug‘lanish kolbasi

1-rasm. Ko ‘pvik hosil ailuvchi reagentni sintez ailish uchun tairiba qurilmasi
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va LED displeyli avtomatik bug‘latuvchi
qurilmadan tashkil topgan.

Aylanma bug‘latkichning xususiyat-
lari:

- bug‘lanish kolbasining hajmi - 1 [;

- gabul giluvchi kolbaning hajmi - 1 ;

- vannasining hajmi - 5 1,

- isitish harorati - 180 °C;

- tezlik diapazoni - 20-280 ay/min.

1,1,3-trietoksibutan ishlab chigarish
ketma-ket 3 bosgich davomida etoksibu-
tiraldegid hosil bo‘lish bilan davom etadi:

CH;CH = CHCHO + C,H;0H —
CH;CH(OC,Hg)CH,CHO (4)

CH;CH(OC,Hg)CH,CHO + 2C,Hs 2
CH;CH(OC,Hg)CH,CH(0C,Hs), + H,0 (5)

Jarayonning ikkinchi bosqgichida suv va
1,1,3-trietoksibutan  (1,1,3-TEB)  hosil
bo‘ladi. Ushbu sharoitda, reaktsiya aralash-
masida suvning to‘planishi yakuniy mahsu-
lotning muvozanat konsentratsiyasini pasay-
tiradi. Eksperimental ma'lumotlarga ko‘ra,
aralashmada taxminan 10% suv konsen-
tratsiyasida yagona reaktsiya mahsuloti
sifatida 3-etoksibutiraldegid hosil bo‘ladi.
Aralashmadagi qoldig suv migdori va shun-
ga mos ravishda krotonaldegidning 1,1,3-
TEB ga aylanish darajasi ishlatiladigan suv
ekstraktorining turiga, hosil bo‘lgan azeo-
tropning tarkibiga, distillash ustunining

samaradorligiga va sintez reaktori kabi
boshqga omillarga bog‘lig.

Xulosa. Tadgiqotlar natijasida 1,1,3-
trietoksibutan (1,1,3-TEB) ni metilenxlorid,
benzol va siklogeksan kabi turli xil suv
ekstraktorlari yordamida sintez qgilish uchun
optimal  sharoitlar yaratildi.  Optimal
sharoitlar krotonaldegidning etanolga 1:3
molyar nisbati, katalizator sifatida xlorid
kislota va suv ekstraktori sifatida
metilenxloriddan foydalanishni o‘z ichiga
oladi. Reaksiya suvni uzluksiz olib tashlash
bilan 12 soat davomida olib borilganda,
krotonaldegidning 98% dan ortiq 1,1,3-TEB
ga aylanishiga erishiladi.

Ishlab chiqilgan usul va o‘rnatish
yordamida akrolein va krotonaldegid va turli
xil C1-C5 spirtlaridan yuqori samara-

dorlikda ega 1,1,3-trialkoksialkanlar olindi.
R — CH = CHCHO + 3R'CH,0H —

CHsCH(OC,R"CH,CH(OCH,R"), + H,0,  (6)
Olingan birikmalarning ko‘pchiligi

yuqori samaradorlikni ko‘rsatdi, ammo
iqtisodiy ko‘rsatkichlar bo‘yicha 1,1,3-TEB
dan past.

Shunday qilib, kimyoviy ishlab chiga-
rish chigindilari sulfidli rudalarni flotatsiya
usulida boyitish jarayonida ko‘pik hosil
giluvchi moddalarni ishlab chigarish uchun
xomashyo sifatida ishlatish mumkin.
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ENHANCED WATER TREATMENT VIA CATALYST-INTEGRATED
GLIDING ARC PLASMA TECHNOLOGY: A REVIEW
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Abstract. The increasing prevalence of industrial pollutants, particularly synthetic dyes,
in water bodies has necessitated the development of efficient and sustainable treatment
methods. This review comprehensively examines the use of gliding arc plasma technology,
coupled with various catalysts, for the degradation of persistent organic pollutants such
as azo dyes, acid dyes, and other synthetic colorants. The synergistic effects of combining
plasma with different catalysts are analyzed, highlighting their impact on degradation
efficiency and reaction kinetics. Key findings from recent studies are summarized,
focusing on the degradation rates, catalyst performance, and experimental conditions.
The review also discusses the underlying mechanisms of plasma-catalyst interactions,
offering insights into the role of different catalysts in enhancing pollutant breakdown.
Furthermore, the article identifies current challenges and proposes future research
directions to optimize gliding arc plasma technology for large-scale environmental
applications. This work underscores the potential of plasma-assisted catalysis as a
promising approach for water treatment, contributing to the advancement of sustainable
and effective remediation technologies.

Keywords: Water treatment, non-thermal plasma, gliding arc plasma, catalysts, dyes,
plasma-assisted catalysis.

YIAYUHIEHHASA OYUCTKA BOJIbI C IOMOIIbIO TEXHOJIOT'YH
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Auuomauu}l. YGQJZLIUM@CZIOI/L;CZ}ZC}Z pacnpocmpaHeHHoCnlo NPpOMbIULIEHHbILX

3aepA3HuUmenei, 8 YACMHOCMU CUHMEMmuYyecKux Kpacumenel, 6 6000emax mpebdyem
paspabomku 3pEeKmusHbIX U YCMOUYUBHIX Memo008 ouucmku. B smom o0630pe
8CECMOPOHHE pPACCMAMPUBAEMCS UCNONIL30BAHUE MEXHON0SUU CKOMb3Auel 0y20801
NIA3Mbl 8 COYEMAHUU C PA3TUYHBIMU KAMAIU3amopamu Oas 0e2pacayuil CMmouKux
Op2aHUYeCcKUx 3azpszHumenci, Makux Kax a30Kpacumenu, KUCIOMHble Kpacumenu u
opyeue cunmemuueckue kpacumenu. [Ipoananuzuposanvl cunepeemuyeckue 3¢)gexmoi
KOMOUHAYUYU NIIA3MbL C PA3TUYHBIMU KAMATUZAMOPAMU, NOOYePKUBAIOWUe UX BIUSHUE HA
aghghexmusnocms decpadayuu u kunemuxy peakyuu. Kirouesvle pezyiomamol HeOagHUX
uccnedo8anuil 0000ueHbl ¢ aKYeHMoM HA CKOPOCMb 0e2pacayui, npou3800UmMeaIbHOCHb
Kamanuzamopos u 3xcnepumenmaivhule yciosus. 0030p makce o06cysHcoaem oCHOBHbIE
MEXAHUZMbL 83AUMOOCUCMBUSL NIA3MbL U KAMATUZAMOPO8, NPe0oCmasisis UHGOpMayuo
0 PONU PA3TUYHBIX KAMAAUIAMOPOS 8 YIyuuleHuu paspyuienus 3aepsazuumeneil. Kpome
moeo, cmamwvsi onpeodeisiem meKywue npoodiemvl u npeoiazaem HANPasieHus Ois
OVOYUWUX UCCTIe008aAHUL C UYeNbl0 ONMUMU3AYUU MEXHOJI02UU CKOb3sAuel 0y2080U
nazmel OJisi NPUMEHEHUs. 8 KPYNHbIX Macuimabax 6 o01acmu 0Xpauvl OKpydicaiowel
cpeodvl. Dmo uccredosarue nNOOYepKusaem nNOMeHYUAl Kamaiusupyemozo nia3moll
no0xo0a Kak NnepcneKmugHo20 memooa Ol OYUCKU 800bl, CNOCOOCMEBYS PA3BUMUI0
YCMOU4UBbIX U IhheKmusHbIX MexHOI02UL pemMeOUayuu.

Knioueevie cnosa: Ouucmra 600bi, HUZKOMEMNEPAMYPHAS NIA3MA, CKOIb3AWASL 0V208ds
nIazma, Kamauu3amopwvl, Kpacumenu, Kamaius ¢ y4acmuem niazmol.

KATALIZATOR BILAN INTEGRATSIYALANGAN GLIDING ARC PLAZMA
TEXNOLOGIYASI ORQALI YAXSHILANGAN SUV TOZALASH: TAHLILIY

SHARH
Razzokov Jamoliddin Qodirov Akbar Shukurov Oybek Tojiyev Shaxzod
IIAME Milliy Tadgiqot Universiteti IIAME Milliy Tadgigot Universiteti
goshidagi Fundamental va Amaliy goshidagi Fundamental va Amaliy O'zbekiston Materialshunoslik O'zbekiston Materialshunoslik
Tadgiqotlar Instituti direktori, Tadgiqotlar Instituti, Instituti, Toshkent, O ‘zbekiston Instituti, Toshkent, O ‘zbekiston
Toshkent, O ‘zbekiston Toshkent, O ‘zbekiston

Annotatsiya. Suv havzalarida sanoat ifloslantiruvchilari, xususan, sintetik bo ‘yoglarning
keng targalishi samarali va bargaror tozalash usullarini ishlab chigishni talab gilmogda.
Ushbu magolada gliding arc plazma texnologiyasidan turli katalizatorlar bilan birgalikda
foydalanishni, azo bo ‘yoglar, kislota bo‘yoglari va boshga sintetik rang beruvchi
moddalarga o ‘xshash bargaror organik ifloslantiruvchilarni parchalash uchun
go ‘llanilishini har tomonlama o ‘rganiladi. Plazma va turli katalizatorlarning
kombinatsiyasining sinergik ta 'siri tahlil gilinib, ularning parchalanish samaradorligi va
reaksiya kinetikasiga ta’siri ko ‘rsatib beriladi. So ‘nggi tadgiqotlarning asosiy natijalari
umumlashtirilib, asosan degradatsiya tezligi, katalizatorlarning samaradorligi va
eksperimental sharoitlarga e ‘tibor garatilgan. Maqolada plazma va katalizatorlar o ‘zaro
ta’sirining asosiy mexanizmlarini ham muhokama gilinadi va turli katalizatorlarning
ifloslantiruvchi moddalarni parchalanishini kuchaytirishdagi rolini tushuntiradi. Shu —
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ningdek, maqolada hozirgi muammolar aniglanib, gliding arc plazma texnologiyasini
keng migyosda atrof-muhitga oid go'llanmalar uchun optimallashtirishga garatilgan
kelajakdagi tadgigot yo'nalishlari taklif etadi. Ushbu ish plazma yordamida katalizni
suvni tozalash uchun istigbolli yondashuv sifatida ko'rsatib, bargaror va samarali
reabilitatsiya texnologiyalarini rivojlantirishga hissa qo'shadi.

Kalit so‘zlar: Suvni tozalash, sovuq atmosferali

plazma, gliding arc plazma,

katalizatorlar, bo ‘yoglar, plazma yordamida kataliz.

Introduction. The rapid depletion of
natural water resources due to increasing
global warming and a growing world
population has intensified the need for
effective wastewater treatment solutions.
Urban development has intensified water
pollution through industrial and agricultural
waste, posing significant threats to human,
animal, and aquatic life. Over 1 billion
people worldwide lack access to clean
drinking water, resulting in more than a
million deaths annually due to diseases and
chronic illnesses linked to polluted water.
The textile dyeing industry is a major
contributor to organic waste in water bodies,
with the World Bank reporting that these
industries account for 17-20% of global
water pollution [1]. Most synthetic organic
dyes are utilized in the textile and tannery
industries for coloring products like
clothing, carpets, bedding, leather goods,
and soft furnishings. There are around
10,000 different textile dyes, with a global
annual production exceeding 700,000 tons.
The most significant dyes in the textile
sector include azo, anthraquinone, and
phthalocyanine dyes. Releasing dye-
polluted water impacts its visual quality,
reduces its ability to reoxygenate, and
decreases light penetration. Additionally,
dyes cause significant acute and chronic
toxicities, harming both aquatic ecosystems
and human health. The substantial impact of
these pollutants on the environment and

human health is a major concern, leading to
increasingly stringent legislative demands
globally [2]. This highlights the urgent need
to adopt cleaner technologies to degrade dye
molecules before they are released into the
environment. Over the past century, nu-
merous water decontamination techniques
have been developed. Traditional methods
like activated sludge treatment, adsorption,
membrane separation, biological treatments,
and chemical precipitation are commonly
used in the industry. Generally, water
treatment is a complex, multistage process
that takes significant time. Emerging
advanced oxidation processes (AOPs) offer
innovative solutions for water decon-
tamination. These advanced techniques
include photocatalysis, ozonation, sonolysis,
electrochemical treatments, non-thermal
processes, and Fenton and photo-Fenton
processes. Among these, non-thermal plas-
ma technology is a new advanced oxidation
technology for water treatment, which
includes the effects of free radical oxidation,
high energy electron radiation, ultraviolet
light hydrolysis, and pyrolysis. In order to
improve the energy efficiency in the plasma
discharge processes, many efforts have been
made to combine catalysts with discharge
plasma technology. Some heterogeneous
catalysts (e.g., activated carbon, zeolite,
TiO,;) and homogeneous catalysts (e.g.,
Fe2*/Fe®", etc.) have been used to enhance
the removal of pollutants by discharge
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plasma. Non-thermal plasma is a highly
promising technology for degrading hazar-
dous pollutants in wastewater. Among the
various types of plasma sources, gliding arc
plasma has proven particularly effective in
generating reactive species such as hydroxyl
radicals (*OH), hydrogen peroxide (H20,),
and ozone (Og3), which are crucial for the
oxidative degradation of organic pollutants
in wastewater. Gliding arc plasma operates
by generating plasma through gas discharges
in different configurations, using various
feed gases such as N,, O, air, and noble
gases [3]. The discharge can occur in
bubbles or above thin liquid films, creating
reactive species that penetrate the liquid
phase and initiate degradation processes.
These species transfer from the gas phase to
the liquid, where they induce reactions that
break down pollutants. Recent studies have
shown that various operational factors
significantly affect the effectiveness of Non-
Thermal Plasma (NTP)-based processes.
Incorporating a catalyst into the NTP reactor
notably enhances process efficiency
compared to NTP treatment alone [4]. Some
researchers have investigated the synergistic
effect of NTP combined with catalysts for
removing diverse pollutants from aqueous
solutions. However, identifying universally
optimal conditions for all contaminants and
catalyst types remains challenging. The
integration of catalysts with gliding arc
plasma systems can significantly enhance
the degradation efficiency and mine-
ralization of organic pollutants. Catalysts
facilitate the generation of additional reac-
tive species and improve reaction Kinetics,
thus reducing treatment time and increasing
the percentage of degradation. The synergy
between plasma and catalysts offers a robust
approach to tackle complex wastewater

contaminants, making it a promising tech-
nology for future applications [5].

Non-thermal plasma: gliding arc
reactor. Plasma, frequently referred to as
the fourth state of matter contains electrons,
ions, and radicals. In nature, plasma can be
observed in phenomena such as stellar
structures and the northern lights. Plasmas
are commonly categorized into thermal and
nonthermal types. Thermal plasmas, also
known as high-temperature plasmas, exhibit
high energy densities and are highly efficient
for rapid processing. These plasmas typi-
cally maintain high gas and electron tem-
peratures, often approaching or achieving
equilibrium states [6]. Gas molecules within
thermal plasmas are predominantly or fully
ionized. In contrast, nonthermal plasmas,
referred to as low-temperature, cold, or non-
equilibrium plasmas, are characterized by
weak to partial ionization. Thermal plasmas
can be operated with very high power, and
the reaction process is also very fast since
the voltage required to sustain them is very
low. The main disadvantage of thermal plas-
ma processes is their inherently thermal
nature, which results in low chemical
selectivity.

Nonthermal plasma is characterized by
its notably higher electron temperatures
compared to ions and neutrals. In
nonthermal plasma, electron temperatures
can range broadly from 10,000 to 100,000
Kelvin, which corresponds approximately to
1-10 electron volts (eV). In contrast, ions
and neutral particles typically remain at
lower temperatures, often around room
temperature or several hundred Kelvin. This
temperature disparity highlights the unique
energetic distribution within non-thermal
plasma, where electrons possess signify-
cantly higher kinetic energies than other
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particles present in the plasma environment.
High-energy electron collisions with gas
molecules in plasmas produce a wide variety
of active species that can engage in chemical
reactions. These active species include ex-
cited molecules and atoms, ions, radicals,
and even new stable molecules [7].

and molecular species and breaking
chemical bonds. During excitation, if a
reactant enters an excited state, it can
overcome the activation energy (Ea) and
trigger the chemical reaction. Most chemical
reactions have an Ea of less than 5 eV. To
dissociate a molecule and produce a free

Table 1.

Summary some of the main chemical reactions occurring in plasmas.

Reaction type
Electron/Molecular reactions
Excitations

Dissociation

Attachment

Dissociative Attachment
lonization

Dissociative lonization
Recombination

Detachment
Atomic/Molecular Reactions
Penning Dissociation
Penning lonization

Charge Transfer

lon Recombination

Neutral Recombination

Decomposition Reactions
Electronic

Atomic
Synthesis Reactions

Electronic

Atomic

Reaction

e +Ar— Axrte
e+A2—>2A+e

e+A2— A
e+A2—>A+A

e +A2— At +2e”
e+tA2—>AT+A+e
e +A2— Az

e +A2— A2+ 2e

M+A2—-2A+M
M*+A2— Af2+ M +e”
A*+B—->B*+A

A +B*— AB

A+B+M—->AB+M

e+AB—>A+B+e

A"+B,— AB+B

e+A A +e

A"+B — AB
A+B— AB

Description

An electron collides with a molecule, exciting it.
An electron collides with a molecule, breaking it
into two atoms.

An electron attaches to a molecule, forming a
negative ion.

An electron attaches to a molecule, causing it to
dissociate.

An electron collides with a molecule, ionizing it
and releasing two electrons.

An electron collides with a molecule, ionizing
and dissociating it.

An electron recombines with a molecular ion,
neutralizing it.

An electron collides with a negative ion,
detaching an electron and forming a neutral
molecule.

An excited atom or molecule (M) collides with a
molecule, causing it to dissociate.

An excited atom or molecule (M*) ionizes a
molecule upon collision.

An ion transfers its charge to another atom or
molecule.

A negative ion recombines with a positive ion to
form a molecule.

Two atoms recombine to form a molecule, with a
third body (M) assisting in energy transfer.

An electron collides with a molecule, breaking it
into atoms.

An excited atom reacts with a molecule, forming
a new molecule and an atom.

An electron excites an atom, which then reacts
with another atom to form a molecule.

Two atoms directly react to form a molecule.

In this table: e — represents an electron; A and B represent atoms; A2 and B> represent molecules.
M is a temporary collision partner; * indicates an excited or radical species; + and — indicate ions with

their respective charge symbols.

The energy of electrons in NTP

radical, the energy provided must equal the

chemistry typically falls between 1 and 10 | bond strength that needs to be broken. The
eV, making it well-suited for exciting atomic | average bond dissociation energies of
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Table 2.

Energy associated with non-thermal plasma (NTP) activated particles, and examples of
bond energies

Activated Energy Bond Bond Bond Bond Bond Bond
particles (eV) energy energy (eV) energy (eV)
(eV)

Electrons 1-10 C-H 431 C—N 2.88 S-H 3.83
lons 0-2 Cc-C 3.61 C-P 2.74 S-0 5.43
Excited 0-20 C-Cl 3.44 C=0 7.76 S-C 2.66
particles
Photons 3-40 C-Br 2.87 N-O 1.83 SP 2.40

Cc-0 3.66 P-O 5.23 S=0 4.78

certain diatomic molecules, which indicate | [8].
~

how difficult it is to break these bonds,
generally range from 3 to 6 eV, as illustrated
in Table 2.

Radicals generated by NTPs are highly
reactive at low temperatures and useful for
environmental applications. These appli-
cations include the degradation of volatile
organic compounds and odors, reduction of
gaseous pollutants like diesel emissions,
enhancement of combustion, sterilization,
and the treatment of drinking and
wastewater.

Physical characteristics of plasma
gliding arc. The Gliding Arc is a notable
example of gliding discharge, first utilized
for nitrogen-based fertilizer production in
the early 20th century and later popularized
for various chemical processes by
Czernichowski in the 1990s. DC gliding arc
discharge in air progresses through three
distinct stages: gas breakdown, equilibrium
plasma, and non-equilibrium plasma (as
shown in Fig. 1). The first stage, gas
breakdown, is initiated by a high-voltage
power supply. This power supply creates a
strong electric field that concentrates at the
narrowest point between the two electrodes.
This intense electric field triggers gas
breakdown, leading to plasma formation at
the narrowest point between two electrodes

GAS OUTPUT

NON-EQUILIBRIUM
STAGE

-

EQUILIBRIUM
STAGE
Electrode]{ Electrode

=+ 7 BREAKDOWN

?

GAS INPUT

Electrode

Figure 1. The schematic view of gliding
arc discharge and a photograph of gliding
arc discharge.

After the arc is ignited, the plasma
enters an equilibrium stage where the gliding
arc velocity matches the gas flow speed.
This stage is characterized by high current
and low voltage. Thermal ionization of
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neutral gas produces electrons, ions, and
excited species. The temperatures of
electrons, ions, and neutral particles are
nearly equal. As the arc diffuses, the current
decreases, but the energy consumed per unit
length of the arc column remains constant,
leading to an increase in voltage. When the
arc length reaches a critical value, the
equilibrium plasma transitions into a non-
equilibrium plasma. During this trans-
formation, the gliding arc exhibits both
equilibrium and non-equilibrium properties,
providing significant energy for practical
applications. As the arc length further
increases, heat diffusion loss from the
plasma rises, preventing the maintenance of
thermodynamic equilibrium [9]. Despite the
constant electrical energy from the power
source and rapidly decreasing gas
temperature, plasma conductivity remains
high due to electron avalanche effects and a
high ionization rate (see Fig 2). In this stage,
plasma parameters resemble those of non-
equilibrium microwave plasma, charac-
terized by high density and low temperature,
which are ideal for plasma chemical
processes. The electron vibration tem-
perature reaches 3000 — 5000 K, facilitating

chemical reactions
Short KSR T — L0115
- Low mmmm_ High

f
| Equilibrium plas
' t:. h ' t;.

Flgufe 2 Schematic dlagram of the :
physical characteristics of gliding arc
discharge plasma [9].

After this rapid transformation, the arc
achieves a non-equilibrium plasma state,
where the electron temperature is sig-

nificantly higher than the ion and neutral
particle temperatures. The unit heat loss in
this phase is about one-third of that in the
equilibrium phase. The non-equilibrium
plasma parameters are similar to those of
microwave plasma at medium pressure (30—
200 Torr), with an electron temperature of 1
eV and a gas temperature of 1500-3000 K.
In this stage, 75%-80% of the gliding arc
power is dissipated, and most of the input
energy is used to generate high-energy
electrons and reactive species, promoting
efficient and selective non-equilibrium
chemical reactions. In the non—equilibrium
stage, the electron temperature is usually
higher than 1 eV (1 eV = 11,605 K) and the
gas temperature is generally below 3000 K.
The non—equilibrium stage exhibits a strong
chemical effect. Owing to the high electron
temperature, many ions, electrons, and
radicals are efficiently produced in the
gliding arc. During the equilibrium-to-non-
equilibrium transition, the gas temperature
of the gliding arc decreases rapidly. This
transition represent a shift from pre-
dominantly thermal effects to chemical
effects. The gliding arc can be adjusted at
different stages to accommodate various
circumstances [10].

Chemical characteristics of gliding
arc plasma. NTP generates a variety of
reactive oxygen species such as hydroxyl
radicals (OH), superoxide anion (O2),
hydrogen peroxide (H,0O,), atomic oxygen
(O), ozone (0Os), and singlet oxygen (*O,)
(see Fig 3). It also produces reactive nitrogen
species including nitric oxide (NO), nitrogen
dioxide (NO,), dinitrogen pentoxide (N,Os),
and atomic nitrogen (N). Some of these
species, such as OH radicals, O, NO, N, and
10,, are short-lived. The formation of
reactive oxygen and nitrogen species is
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initiated by collisions between high-energy
electrons and neutral molecules, resulting in
the generation of primary reactive species.
These primary reactive species include
electrons (e”), ionized neutrals and gases
(M*), excited neutrals and gases (M"), N, O,
atomic H, NO, and O,"". These species are
highly reactive but have very short lifetimes,
typically in the microsecond range. For
example, the lifetimes of OH radicals, NO,
and O, are approximately 2.7 ps, 1.2 ps,
and 1.3us,respectively [11].

‘Working gas, electric field
Plasma plume B
Surrounding § 3§} } ) !) Surrounding
air e.,. M, N, s Al | Primary reactive species
0, 0O,, OH, (Ionization of working gas)
NO, H,UV, EF
no _++ 4 111 1o
1  o. “No.No, NO,“ o,
G NZ\OH' H,0,, o»“/N, Secondary reactive sp
\ O, e, '0,, HO, = 5
! HNO, N,O,"
LI 2 e S e e |

OH, ‘
Plasma/targetl  NO, NO,” NO;, X
interface  —1° OH, H,0,, Os, t Tertiary reactive species

N,Os, HNO,, HNO; ONOO", ONOOH, ¢, (Interaction of plasma with target)

Target (solid or liquid)

Figure 3. Schematic diagram of RONS
formation within the discharge region, gas
region, plasma/target interface, and inside

the target.

Primary reactive species can undergo
radiative decay or react with other species,
leading to the formation of secondary
reactive species such as H,O,, NO,, NOsg,
and Oz in the ambient environment. When
these secondary reactive species dissolve in
the liquid phase, they form tertiary reactive
species like H,0,, NO;~, and NOs". Long-
lived reactive species such as Oz, H;0,,
NOs;, and NO; can persist from milli-
seconds to several days and are soluble in
water, where NO, and NOj; rapidly convert
to NO, and NO;s. The dissolution of
reactive species in the liquid phase can
decrease the pH of the solution by up to 2
units, depending on factors such as the
plasma source, working gas, power source,

treatment duration, and sample volume. The
chemistry of reactive oxygen and reactive
nitrogen species formation varies depending
on whether the target is in a dry or aqueous
state [12]. NTP effectively generates various
ROS and RNS through high-energy colli-
sions, leading to the formation of primary,
secondary, and tertiary reactive species.
These species play crucial roles in appli-
cations like water purification, where they
interact to degrade pollutants and reduce pH
levels, enhancing the overall treatment pro-
cess. Understanding the dynamics of these
species is essential for optimizing the
efficiency of NTP in environmental appli-
cations.

Gliding arc plasma with catalysts in
degradation of pollutants in water. NPT
technologies have been proven to be an
emerging alternative for water pollutants
treatment. NTP technology is widely used
for different applications especially for the
degradation of pollutants from wastewater.
It is well known that the NTP process could
produce active species such as Os;, H;0,
‘OH, ‘O, which play a key role in the
oxidative  degradation of pollutants.
However, some disadvantages of NTP
“alone” in the degradation of organic
contaminants are mainly linked to the
formation of unwanted by-products that can
limit its industrial applications. To overcome
these limitations, an interesting strategy,
consisting of the combination of NTP and
heterogeneous catalysis, has been proposed
to enhance pollutant degradation efficiency
and, simultaneously, reduce the formation of
reaction by-products. The effect of NTP
combined with catalysts enhances the
generation of different types of active
species (such as hydroxyls) and the activity
and stability of photocatalytic materials.
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These studies collectively highlight the
potential of combining gliding arc discharge
plasma with various catalysts for efficiently
degrading organic pollutants in aqueous
solutions. One study by Saim et al. [13]
developed a new method using gliding arc
discharge (GAD) was developed to treat
pollutant liquids. To speed up the process,
researchers incorporated a thin layer of
titanium dioxide deposited inside the GAD
reactor. This "GAD/TiO," system effect-
tively degraded an anthraquinonic dye
(AG25) in water, significantly outper-
forming GAD alone. Analysis suggests the
process breaks down the dye molecule,
potentially with intermediate products
attaching to the TiO, surface. This environ-
mentally friendly method offers promise for
scalable treatment of organic pollutants in
liquids. Notably, After 180 minutes of treat-
ment, AG25 dye degradation reached 59%
with GAD-plate and 85% with GAD-plate-
Ti0,. These results suggest that the presence
of TiO, photocatalyst enhances the plasma
chemical treatment, likely due to the
additional OH radicals generated from both
the plasma and TiO, particles. Similarly,
another study by Tarkwa and colleagues [14]
investigated the degradation of Orange G
(OG) dye in agqueous solutions using laterite
soil as a catalyst combined with gliding arc
plasma treatment. The laterite soil, con-
taining minerals like Al,O3, Fe,03, and TiO,,
was calcined at 400°C and used at a
concentration of 3 gLt Experimental
conditions involved a 500 mL gliding arc
plasma reactor with pH adjusted between 3
and 10. Results demonstrated that while
gliding arc plasma alone achieved a modest
17% degradation of OG, integration with
laterite soil significantly enhanced deg-
radation efficiency to nearly 100% within 60

minutes. Comparative experiments with P25
TiO, and Fe,O3; alone achieved 56% and
68% degradation, respectively, whereas a
combined TiO,/Fe,O3 system reached 75%.
This research highlighted the synergistic
effect of plasma activation and hetero-
geneous catalysis by laterite soil, show-
casing its potential as a cost-effective and
efficient method for treating dye-conta-
minated wastewater. The proposed mecha-
nism involved hydroxyl radical (-OH)
generation from plasma and photocatalytic
processes facilitated by the mineral
components of the laterite soil, emphasizing
its stability and efficacy over multiple
cycles. Additionally, in this study, an N-
doped TiO,/SIO, composite photocatalyst
was synthesized by Suzie et al. [15]. The
catalyst was evaluated for its effectiveness in
degrading various dyes (Rhodamine 6G,
Floxina B) and antibiotics (Ceftriaxone,
Ampicillin) in aqueous media under both
sunlight and non-thermal plasma irradiation.
The study explores the synergistic effects of
using gliding arc plasma (GAP) in
conjunction with an N-Ti0,/SiO, composite
catalyst for the degradation of pollutants.
The combined approach leverages the
strengths of both plasma treatment and
photocatalysis, resulting in significantly
enhanced degradation efficiencies. N-
TiO,/SiO, composite, when exposed to
plasma, experiences an increase in surface
activity due to the interaction with the
reactive species produced by the plasma.
This leads to more efficient electron-hole
pair generation on the catalyst's surface. The
presence of plasma helps to sustain the
separation of electron-hole pairs generated
in the N-TiO,/SiO, composite. This reduces
recombination rates and allows for more
effective utilization of the charge carriers in
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degrading pollutants. The catalyst's surface
properties facilitate the adsorption of
pollutant molecules, bringing them into
proximity to the reactive sites. Plasma-
generated species further activate the
catalyst surface, enhancing its adsorption
capacity. The simultaneous presence of
plasma-generated radicals and photo-
catalytic activity ensures that pollutants are
attacked by multiple reactive species,
leading to higher degradation rates. For
example, the degradation efficiency of R6G
was 52% with the combined approach,
compared to only 12% with plasma alone
and 10% under sunlight with the catalyst
alone. The N-TiO,/SiO, composite de-
monstrated consistent performance over
multiple cycles, indicating that the plasma
treatment not only enhances degradation
efficiency but also helps maintain the
catalyst's activity over prolonged use.
Moreover, the degradation of Acid
Orange 7 (AO7) using a plasma-catalytic
process was studied by Chang et al. [16]
using a non-thermal gliding arc technique
coupled with P25 TiO,. Experiments
optimized the amount of photocatalyst,
showing maximum decolorization and
degradation at a 0.5 gL' TiO, concen-
tration. At this optimum concentration, the
dye (180 uM) was completely decolorized
within 75 minutes of plasma/TiO; treatment,
and 92.5% removal of initial chemical
oxygen demand (COD) was achieved after
125 minutes. The degradation followed
pseudo-first-order reaction kinetics. The
primary intermediates of AO7 degradation
included benzenesulfonic acid, hydro-
quinone, and various ring cleavage products.
The study confirmed the effectiveness of
combining gliding arc discharge plasma
with TiO, photocatalysis for enhanced

degradation of AO7. The plasma generated
reactive species like hydroxyl radicals and
UV radiation, which photoactivated TiO,,
enhancing oxidation and reduction reac-
tions. The combined plasma and TiO,
treatment showed higher degradation rates
and COD reduction compared to plasma
alone. 0.5 gL' TiO, provided the best
results, with complete decolorization and
significant COD reduction within a shorter
time frame. The presence of TiO, altered the
degradation pathway of AO7 compared to
plasma treatment alone. It facilitated the
breakdown of AO7 into intermediate pro-
ducts such as benzenesulfonic acid, hydro-
qguinone, and others, leading to more
complete mineralization. This study by
Djowe et al. [17] investigated the disco-
loration of Thiazol Yellow dye (TY) using a
GAP process combined with Degussa P25
TiO, as a photocatalyst. The interaction
between non-thermal plasma and the
agueous medium generates active species
like NOe¢ and HOe radicals, which contribute
to the dye degradation. Discoloration
experiments were conducted in a GAP batch
reactor with 450 mL of Thiazol Yellow
solutions at concentrations of 25, 50, and
100 mg-L. The solution was placed 50 mm
from the electrode tips and stirred
magnetically. Humid air at a flow rate of 800
L/h was used as the feed gas. The initial pH
was set to 3.0, 5.5, or 9.0 using 1.0 M H,SO,
or 1.0 M NaOH. Solutions were exposed to
plasma for 10, 20, 40, and 60 minutes,
followed by UV-Vis spectrophotometry
analysis at 402 nm. TiO, catalyst con-
centrations ranged from 0 to 6 g-L! in 50
mg-L* dye solutions, with a 30-minute dark
adsorption period before plasma exposure.
Higher initial dye concentrations led to
higher discoloration rates, with maximum
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percentages of 36%, 38%, and 40% for 25,
50, and 100 mg-L* solutions, respectively,
after 60 minutes without a catalyst. The pH
of the solution decreased due to acidifying
species formed during the process. The
optimal pH for discoloration was 5.5.
Conductivity changes were not influenced
by dye concentration, suggesting a radical
mechanism for dye degradation. Adding
TiO, enhanced the discoloration rate,
achieving a maximum of 70% at 2 g-L " TiO,
for a 50 mg-L? dye solution after 60
minutes. Higher TiO, concentrations resul-
ted in lower abatement rates due to
aggregation effects. Combining the GAP
process with TiO, catalyst effectively disco-
lored Thiazol Yellow dye in wastewater. For
a 50 mg-L! dye solution, discoloration
increased from 38% with GAP alone to 70%
with 2 g-L! TiO,. This study demonstrates
the potential of the GAP process combined
with photocatalysis for efficient color
removal in industrial wastewater. Another
study by Du et al. [18] investigated the use
of gliding arc discharge plasma (GAD)
combined with zerovalent iron (ZVI) as
Fenton catalyst for the degradation and
discoloration of textile dyes (Alphazurine A,
Acid Orange Il (AOIl), and Acid
Anthraquinone Blue (AAB)) and their
mixture. GAD generates reactive species
like OH, NO, and H,0,, suitable for Fenton
reactions in acidic conditions facilitated by
ZV1. The research explores the efficiency of
discoloration and degradation through UV-
Vis analyses and chemical oxygen demand
(COD) measurements. The experiments uti-
lized a GAD reactor with stainless steel
electrodes and a water-cooled glass vessel.
Dye solutions were prepared with concen-
trations of 500 mg-L* for individual dyes
and their mixture. ZVI (5 g-L) was added

to the dye solutions 24 hours prior to
treatment to facilitate Fenton reactions.
Treatments were conducted for durations
ranging from O to 100 minutes under
controlled conditions of gas flow (0.8 m®/h)
and solution feeding rate (60 ml/min). The
study found that combining GAD with
zerovalent iron (ZVI) facilitated Fenton
reactions due to the acidic conditions and
presence of H,O, generated by GAD. This
environment promoted the production of
Fe?* ions from ZVI, essential for generating
OH- radicals. When treating mixed dyes, the
addition of ZVI significantly improved
discoloration rates, achieving 94.94% after
70 minutes. Moreover, ZVI enhanced deg-
radation efficiency, with a kinetic constant
of 0.0101 min~* compared to 0.0019 min
without ZVI, demonstrating synergistic ef-
fects in dye breakdown and overall treatment
efficiency enhancement. The study by
Ghezzar et al. [19] investigated the effect-
tiveness of coupling non-thermal glide arc
plasma with TiO, catalyst in aqueous
solutions for the depollution of organic dyes,
specifically targeting the anthraquinonic dye
Acid Green 25 (AG 25). The research aimed
to improve treatment efficiency and ge-
neralize the approach to other pollutants.
The study focused on optimizing several
parameters, including the quantity of the
catalyst, pH of the solution, nature of the
substance, temperature, and compounds
present in the solution. 2 g-L* of TiO;
provided the best results, achieving
complete decolorization within 15 minutes
and 84% degradation within 1 hour. Higher
concentrations resulted in reduced efficiency
due to particle aggregation and light
screening effects. The presence of TiO,
significantly enhanced both decolorization
and degradation rates compared to plasma
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treatment alone. The combined plasma- | presence of TiO; significantly accelerated
Ti0, method proved to be a rapid and cost- | the decolorization of AG 25. While complete
effective approach for removing organic | decolourization took 180 minutes with
pollutants from aqueous solutions. The | plasma alone, it was achieved in just 15

Table 3.
Summary of studies on gliding arc discharge plasma and catalysts for pollutant
degradation

Experimental Reaction
Target Catalysts Conditions Results time Ref
- Gliding arc with
Gliding arc alone catalysts
Discol Degrad Discol Degrad
Laterite Soil Glldlng arc plasma
Orange G (OG) (Al20s3 reactor; 500 rr_1L oG Almost :
' solution; pH adjusted to 17.4% 17 92.3% 60 min [14]
dye Fe20s, 3.10:3 01— 1 100
TiOy) —10; 3 g L—1 catalyst
load;
Gliding arc plasma
reactor; 500 mL OG
Orange G P25 TiO2 solution; unspecified 17.4% 17 89.3% 56% 60 min [14]
pH; 0.16 g L1 P25
TiO2 load
Gliding arc plasma
reactor; 500 mL OG
. solution; unspecified 0 0 .
Orange G TiO2/Fe203 pH: TiO2/Fe203 load 17.4% 17 94.7% 75 60 min [14]
equivalent to laterite
content
. . 80 mM (AG25 - Acid 60% 0 94% 0 .
Acid Green 25 TiO2 Green 25) (60 min) 59% (60 min) 85% 180 min | [13]
N-TiO2@Si02
. N-— composite: 1 g/L, . L 60
Rhodamine 6G | i, @50, | Rhodamine 6G (R6G) 12 5 | minutes. | [1°]
10 mg/L
N-TiO2@Si02
. N-— composite: 1 g/L, N i 60
FloxinaB | i0@si02 | Floxina B (FLB) 10 22 21 minutes. | [1°]
mg/L
N 180 uM Acid orange
. Titanium - ’
Acid Orange 7| pioxide Feeding Gas 58.9 80.2% | 1000 | 75min | [16]
(AQ7) (Ti02) Compressed air, 0.5 g
L—1 TiO2 catalyst load;
Thiazol Yellow : 50 mg/L dye solution, 2 0 . 0 .
dye (TY) P25 TiO2 g/L TiO2. 38% 70% 60 min [17]
Alphazurine A ZVI Alphazurine A (AA)
P (AA) Zerovalent 500 mg/L Zerovalent 96.55 96.55 204 100 min [18]
Iron (Fe) Iron (Fe®) 5¢g
Acid Oranae I ZVI Acid Orange Il (AOII)
(AOI I)g Zerovalent 500 mg/L Zerovalent 94.66 94.66 35.88 100 min [18]
Iron (Fe0) Iron (Fe® 5¢g
. Acid Anthraquinone
Acid ZV1
Anthraquinone Zerovalent ZB;lch?v(aAlgltBl)rggo(lg %’)’ I:E) 89.69 - 89.69 41.2 100 min [18]
Blue (AAB) Iron (Fe®) q
Acid Green 80 mM 25,
Acid Green 25 . 2 g/L TiO2. (AG 25) 0 0 0 0 .
(AG 25) TiO2 pH 5.1, in aqueous 84.4% 50.4% 93.9% 84% 60 min [19]
solution
Acid Orange 7 . 2 g of TiO2 mixed with o o N .
(AO7) Ti02 250 mL AO7 solution 14% 100% 80min | [20]
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minutes with the plasma- TiO, system. The
rate of degradation also improved markedly
with the addition of TiO,. For instance, a 1-
hour plasma treatment achieved a 50%
degradation rate, whereas the TiO,-assisted
system achieved 84%. The study found that
2 gL' of TiO, was the optimal con-
centration for achieving the best results.
Higher concentrations led to reduced effi-
ciency due to particle aggregation and light
screening effects, which prevented effective
activation of the catalyst. These results, as
shown in Table 3, indicate that the presence
of various catalysts significantly enhances
the efficiency of the gliding arc discharge
plasma treatment for organic pollutant
degradation. The synergistic effects of plas-
ma-generated reactive species and photo-
catalytic processes are evident, providing
promising and scalable solutions for in-
dustrial wastewater treatment.

These studies collectively highlight the
potential of combining gliding arc discharge
plasma with various catalysts for efficiently
degrading organic pollutants in aqueous
solutions. The synergistic effects of plasma-
generated reactive species and photo-
catalytic processes significantly enhance
degradation rates and overall treatment
efficiency. This integrated method presents
promising options for scalable solutions in
industrial wastewater treatment. To assess
the effectiveness of various treatment
processes, the decolorization, degradation,
and mineralization efficiencies of the
selected target compounds were evaluated
using specific equations. These metrics are
critical for determining how well the
treatments remove dyes and other organic
pollutants from water.

Conclusion. The integration of gliding
arc plasma technology with various catalysts

presents a highly effective approach for the
degradation of persistent organic pollutants
in wastewater. This review has highlighted
the significant advancements made in this
field, demonstrating the enhanced deg-
radation efficiencies achieved through the
synergistic effects of plasma-generated
reactive species and catalytic processes.
Catalysts have shown remarkable potential
in accelerating pollutant breakdown and
improving the stability and activity of
photocatalytic materials.

The studies reviewed indicate that
combining gliding arc plasma with these
catalysts not only increases the generation of
hydroxyl radicals and other reactive species
but also optimizes reaction kinetics and
minimizes the formation of unwanted by-
products. The effectiveness of this approach
Is evident in the substantial improvement in
degradation rates and the overall treatment
efficiency of various organic dyes and other
pollutants.

However, several challenges remain,
including optimizing catalyst concen-
trations, understanding the long-term
stability of catalysts, and scaling up the
technology for industrial applications.
Future research should focus on addressing
these challenges, exploring new catalyst
materials, and developing hybrid systems
that combine multiple treatment processes to
enhance efficiency and sustainability. In
conclusion, the plasma-catalytic approach
offers a promising and scalable solution for
wastewater treatment, capable of meeting
the growing demand for efficient and eco-
friendly pollutant degradation technologies.
By continuing to refine and innovate in this
area, we can make significant strides
towards achieving cleaner water resources
and a more sustainable environment.
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KANALLARDA SUV SARFINI BOSHQARUVCHI INSHOATLARNING
MAQBUL PARAMETRLARI HISOBI
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Annotatsiya. Ushbu maqolada sug‘orish tarmogqlari kanallarini suv  hisobini
ragamlashtirish, boshgarish hamda monitorish gilish usuli keltirib o ‘tilgan bo ‘lib, unda
turli xil o ‘Ichamdagi (50x50 sm, 60x60 sm, 70x70 sm, 80x80 sm, 90x90 sm, 100x100 sm)
standart darvozalardan o ‘tishi mumkin bo‘lgan suv sarflari keltirib o ‘tilgan. Olib
borilgan nazariy hamda amaliy tadgigotiar “Toshkent irrigatsiya va gishlog xo ‘jaligini
mexanizatsiyalash muhandislari instituti” Milliy tadgiqot universiteti hamda suv
xo jaligida aqlli texnalogiyalarni joriy etib kelayotgan “Smart Solution System”
MCHJning zamonaviy labaratoriyasida o ‘tkazildi. Tadgigotlar natijasida standatr
o ‘Ichamli darvozalarda oqib o ‘tayotgan suv sarfi 0-1,75 m%s oralig‘ida ekanligi
aniglandi.  Aniglangan ma lumotlar asosida kerakli suv sarfini o ‘tkaza oladigan
gidrotexnik inshoatning magbul parametrlarini tanlash bo ‘yicha tavfsiyalar berilgan.
Kalit so‘zlar: Smart texnalogiya, suv sarfi, kanallar, ultratovush datchiklari, quyosh
paneli, suv sathi.

IHAPAMETPBI PACUYETA 39OPEKTUBHOCTHU YIIPABJIEHUA PACXO10M

BO/JbI B KAHAJIAX
Omaxonoe Maxcyoxon Annaépos /lasponsricon 3oxupoe Hnxomowcon
HOcygposuu Hlamcuoounoeuu Bbaxmuép yznu
Joxmop ¢unocoghuu no Hoxmop ¢unocogpuu no
MexXHUYecKUM HayKam, OOYeHm, mexnuyeckum naykam, accucmenm,  JJoxkmopanm PhD, Hayuonansnoii
Hayuonanonulii Hayuonanvnwiii uccned08amenbCKull yHugepcumenn
uccned08amenbCKull yHusepcumen ucciedo8amenbCKull yHueepcumem THHUMCX, Tawxenm,
THHHUMCX, Tawxenm, THHUMCX, Tawxenm, Vsbexucman
Vabexucman V36exucman

Annomayun. B oannou cmamwve paccmampuearomcs memoovl yugposuzayuu yuema
800bl, YNPAGIEHUSL U MOHUMOPUHEA B0OHBIX HOMOKO8 8 UPPUSAYUOHHBIX CeMX U KAHANAX.
B cmamuve npeocmasnennvl 0annvie o pacxooe 800bl, NPOXOOsWell yepe3 CMaHoapmHuble
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pasmepol w0306 (S0X50 cm, 60x60 cm, 710X70 cm, 80X80 cm, 90X90 cm, 100X100 cm).
Teopemuueckue u npaxkmuueckue UCCIE008AHUS ObLIU NPOBEOeHbl 6 1AbOpamopuu
Hayuonanvnozo uccredosamenvckoeo ynusepcumema "TaukeHmcKuil UHCIUMym
uppueayuu u Mexanuzayuu ceavbcko2o xoszsaucmea” u komnanuu "Smart Solution System™,
Komopas. 6Heopsiem YMHble MeXHOA02UU 6 600HoM Xxo3zsaucmee. Ilo pesynbmamam
uccne008aHull YCMAaHo8IeHo, Ymo pacxoo 800bl yepe3 uLio3bl CMAHOAPMHBIX PA3MeEPOs
sapvupyemcsi 6 mnpeoerax 0-1,75 m’c. Ha ocHose nonyueHHbiX OAHHbIX OAHbL
PpeKoMeHOayuu no 8b100py ONMUMATLHBIX NAPAMEMPO8 2UOPOMEXHUYECKUX COOPYHCEHUI,
CHOCOOHBIX NPONYCKAmMb mpebyembill pacxoo 800bl.

Kntouesvie cnosa: Cmapm-mexuonoz2us, pacxoo 600bl, KAHAIbL, YIbMPA3EYKOGblE
0amuuKu, ColHeuHble Nameu, ypo8eHb 800bl

PARAMETERS FOR CALCULATING THE EFFICIENCY OF WATER FLOW

MANAGEMENT IN CANALS

Otakhonov Magsudkhon

Yusufovich
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University, Tashkent, Uzbekistan
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Abstract. In this article, methods for digitalizing water accounting, management, and
monitoring in irrigation networks and canals are discussed. The article provides data on
water flow through standard-sized gates (50x50 cm, 60x60 cm, 70x70 cm, 80x80 cm,
90x90 cm, 100x100 cm). Theoretical and practical research was conducted at the
laboratory of the National Research University "Tashkent Institute of Irrigation and
Agricultural Mechanization Engineers" and at "Smart Solution System™ LLC, which is
implementing smart technologies in water management. The research found that water
flow through standard-sized gates ranges from 0 to 1.75 m%s. Based on these findings,
recommendations are provided for selecting optimal parameters for hydraulic structures
that can accommodate the required water flow.

Keywords: Smart technology, water consumption, channels, ultrasonic sensors, solar
panels, water level.

Kirish. Kichik kanallar, qishlog
xo‘jaligi va suv resurslarini boshgarish
uchun muhim ahamiyatga ega bo‘lgan
inshootlardir. Ushbu kanallarda suv ogimini
nazorat qilish, hisoblash va samarali bosh-
garish, suv ta’minoti va irrigatsiya tizim-
larining bargarorligini ta'minlash uchun juda
muhimdir. Kichik kanallarda suv hisobini
aniq va samarali aniglash uchun rivojlangan
texnologiyalarni qo‘llash zarurati tobora

ortib bormoqgda. Shu ma’noda, ragamli
texnologiyalarning  rivojlanishi  ushbu
sohada yangi imkoniyatlar va yechimlar
tagdim etadi [1]. Ragamli texnologiyalar,
masalan, sensorlar, GPS tizimlari, maso-
faviy sezgichlar va yuqori aniglikdagi das-
turiy ta'minotlar, kichik kanallardagi suv
hisobini aniglashda muhim rol o‘ynaydi.
Ushbu texnologiyalar yordamida, suvning
oqim tezligi, chuqurligi va miqgdori kabi
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parametrlarni aniq o‘lchash va real vaqt
rejimida monitoring gilish mumkin. Misol
uchun, sensorlar orgali olingan ma'lumotlar
avtomatik ravishda markaziy tizimga uza-
tiladi, bu esa operativ garorlar gabul gilishni
osonlashtiradi [2,5].

Ragamli texnologiyalar yordamida suv
hisobini aniglashning afzalliklari ko‘plab
tadgiqotlarda ko‘rsatilgan. Masalan, sensor-
lar yordamida real vaqt rejimida o‘lchovlar
olish, ma'lumotlarni aniq gayd etish va tahlil
qgilish imkonini beradi. Shuningdek, GPS va
masofaviy sezgichlar yordamida kanalning
to‘g‘ri geometriyasini aniqlash va o‘zga-
rishlarni kuzatish mumkin [3,4,5]. Ushbu
texnologiyalar, shuningdek, odam xatolik-
larini kamaytirish va anig ma'lumotlarni
taqdim etish orqali keng ko‘lamli va sama-
rali suv boshgaruvini ta'minlashga yordam
beradi.

Shu bilan birga, kichik kanallarda
raqamli texnologiyalarni qo‘llashda yuzaga
keladigan muammolar ham mavjud. Masa-
lan, texnologiyalarning yuqori narxi, texnik
xizmat ko‘rsatish zaruriyati va ma’lu-
motlarning aniqgligini ta'minlashdagi qiyin-
chiliklar. Shu sababli, tadgigotda ushbu
muammolarni hal qilish uchun qo‘llani-
ladigan usullari o‘rganiladi.

Ushbu maqola ragamli texnologiyalar
yordamida kichik kanallarda suv hisobini
aniqlashning zamonaviy usullarini ko‘rib
chigadi, ularning afzalliklarini va kamchi-
liklarini tahlil giladi. Shuningdek, ushbu
texnologiyalarning amaliy qo‘llanishi, mu-
vaffagiyatli misollar va kelajakdagi rivoj-
lanish yo‘nalishlari hagida ma'lumot beradi.
Natijada, bu maqola, suv resurslarini bosh-
garish va kichik kanallarda suv hisobini
optimallashtirishda ragamli texnologiya-
larning rolini yaxshilashga yordam beradi.

Adabiyotlar tahlili va metodlar.

Hozirgi kunda sug‘orish tizimlaridagi kanal-
larda suv sarfi hisobini yuritishda gidro-
metrik ishlarni olib borish uchun gidromet
hodimlari kuniga 2 marta (ertalabki soat
08:00da hamda kechki 20:00 da) belgi-
langan joyga borib kanallarga o‘rnatilgan
maxsus reykalardagi suv sathi ma’lumotlari
yozish orgali suv sarfi hisobini monitoring
gilib borishmogda. Shu bilan bir gatorda bir
nechta zamonaviy qurilmalar ham bo‘lib,
jumladan oqim tezligini o‘lchovchi radar,
dopler qurilmalari bunga misol bo‘la oladi.
Lekin ushbu qurilmalar orgali suv sarfini
boshgarish imkoni mavjud emas.

Hozirgi kunda kichik kanallar uchun
yugori aniqlikda o‘lchaydigan hamda ma’lu-
motlarni onlayn tazrda uzata oladigan xori-
jiy va mahalliy suv sarfini o‘lchash quril-
malari mavjud, yurtimizda birinchilardan
bo‘lib “Smart Solution System” MCHJ
tomonidan “Smart Channel” qurilmasi ish-
lab chigilgan (1-rasm). Ushbu qurilma orgali
suv sarfini aniglash uchun asosiy 2 ta
parametrdan tanlab olingan. Birinchisi suv
tezligi hisoblanib, shu boisdan qurilmada 4
ta sathdagi suv tezliklarini alohida o‘lchash
imkoni mavjud bo‘lib, har bir gatlamdagi
suv tezliklarining og‘uvchi grafik hosil qilib
suvning o‘rtacha tezligi topiladi (2-rasm).

1-rasm. Smart Channel qurilmasining
ko ‘rinishi.
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2-rasm. O ‘rnatilgan ultratovush
datchiklari.

Ikkinchisi esa harakat kesim yuzasi
hisoblanadi. Buni aniglash uchun jonli
kesimdagi suvning sathini bilish kerak
bo‘ladi. Buning uchun ultratovushli masofa
o‘lchash datchiklaridan foydalaniladi. Ush-
bu datchiklar qurilmaning yuqori gismiga
o‘rnatilgan bo‘lib, ultratovush yuborish
orgali suv sathini aniglay oladi. Buning
natijasida mazkur qurilma sug‘orish tar-
mogqlarida real vaqt rejimida suv sarfini
hisoblash imkoniyatiga ega. Qurilma ma’lu-
motni serverga onlayn uzatish uchun GSM
moduli, quyosh paneli va gayta zaryad-
lanadigan batareya bilan jihozlangan. Shu-
ningdek, qurilma suv sathi va hajmi hagida
ma'lumotlarni olish va uzatish uchun 2G
modem, bluetooth va ultratovushli sensor
bilan jihozlangan. Suvdan foydalanishda
ragamli texnologiyalardan foydalanish, suv
iste’molchilarni suv bilan uzluksiz va oz
vaqgtida belgilangan miqgdorda adolatli
ta’minlashni tashkil etish, suv resurslarini
oqilona boshqarish, o‘lchov-kuzatuv ishlari-
ning tezkorligini oshirish hamda suv iste’-
molining aniq hisoboti va hisob-kitobini
yuritish kabi muhim vazifalarni hal etishga
zamin yaratadi.

Natijalar. Ushbu zamonaviy qurilma

yuqori aniqlikda kichik kanallardan o‘ta-
yotgan suv sarfini aniglash hamda onlayn
monitoring tizimini amalga oshirsada, ke-
rakli suv sarfini o‘tkaza oladigan darvo-
zaning optimal geometrik parametrlarini
aniglash muhim ahamiyatga ega hisob-
lanadi. Buni aniglash uchun darvozadan

oqib o‘tayotgan suv sarfini hisoblash
formulasidan foydalanamiz:
Q = pab\[2g(H, — £a) (1)

Bu yerda: Q-suv sarfi, u — sarf koeffit-
siyenti, a-zatvorning ochilish balandligi, b-
zatvorning eni, € — siqilish koeffisiyenti,
H, — yuqori beyfdagi to‘la napor.

O‘Ichamlari 50x50 smli darvozadan
oqib o‘tayotgan maksimal suv sarflarini (1)
ifoda orgali aniglaymiz (1-jadval).

1-jadval
Darvozadan o ‘tayotgan suyv sarfi hisobi

a,m a/Hy € £-a u

J2g9(Hy —ea) | Qm¥s

0,05 | 0,081 | 0,6064 | 0,0303 | 0,576 3,386 0,04877

0,1 | 0,163 | 0,6041 | 0,0604 | 0,574 3,298 0,09462

0,15 | 0,244 | 0,6020 | 0,0903 | 0,572 3,208 0,13758

02 | 0,325 | 0,6002 | 0,1200 | 0,570 3,115 0,17762

0,25 | 0,407 | 0,5985 | 0,1496 | 0,569 3,021 0,21470

03 | 0,488 | 05971 | 0,1791 | 0,567 2,923 0,24872

0,35 | 0,569 | 0,5958 | 0,2085 | 0,566 2,823 0,27960

04 | 0,651 | 0,5946 | 0,2378 | 0,565 2,719 0,30718

045 | 0,732 | 05935 | 0,2671 | 0,564 2,612 0,33129

Yugoridagi hisoblash ishlari orgali turli
xil standatr o‘lchamdagi darvozalardan oqib
o‘tishi mumkin bo‘lgan maksimal suv
sarflari aniglandi (1-grafik).

Kichik sug‘orish kanallarda kerakli suv
sarfini o‘tkaza oladigan zamonaviy quril-
malar ya’ni darvozalarning geometrik o°l-
chamlarini to‘g‘ri tanlash suv resurslarini
tejash hamda igtisodiy samaradorlikka eri-
shish uchun muhim o‘rinda turadi. Shu bois-
dan, o‘lchamlari 100x100 smligacha bo‘lgan
standatr darvozalarning suv o‘tkazish qobi-
liyati baholandi (2-grafik).
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BOXED —a—00x30

1-grafik. Turli xil standatr o ‘lchamdagi
darvozalardan o ‘tayotgan suv sarfi
grafiglari.

100x100
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2-grafik. Kerakli suv sarfiga mos darvoza

o ‘Ichamlarini tanlash grafigi.

Xulosa. Irrigatsiya tizimlaridagi kichik
kanallardan oqib o‘tayotgan suv sarfini
monitoring qilishda “Smart Channel” kabi
zamonaviy suv o‘lchash qurilmalari orqali
yugqori aniqlikda o‘lchash imkonini bersada,
lekin kerakli suvni sarfini o‘lchay oladigan
darvozaning geometrik o‘lchamlarini tan-
lash muhim o‘rin tutadi. Olib borilgan
nazariy va amaliy tadgiqotlar tufayli ushbu
standart darvozalardan o‘tishi mumkin bo‘l-
gan maksimal suv sarfi 50x50 smli darvo-
zada 0-0,33 m®/s gacha, 60x60 smli darvo-
zada 0,331-0,51 m®s gacha, 70x70 smli
darvozada 0,511-0,74 m3/s gacha, 80x80
smli darvozada 0,741-1,02 md/s gacha,
90x90 smli 1,03-1,36 m%/s gacha, 100x100
smli darvozada 1,37-1,75 m¥%s oralig‘ida
bo‘lishi baholandi.
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Annomayusn. B nacmoswee 6pems O0OHOU U3 BANCHVIX 340y NPU CO30AHUS
ONMUMATILHO20 MUKPOKIUMAMA MUNOBLIX CEeIbCKUX O0MO8 A8IAemcs obecneuenue
00beKma menjiom u Mmonaueom. Aemornomuvle 2uOpUOHbLE CUCTEMbl MeENL0CHADICEHUS C
ucnonvzoganuem BUD senaomcs oOnum u3 pewenuii amot npoobaemvl. B nocneonee
8peMsi A8MOHOMHbIE SUOPUOHBIE CUCMeMbl MENOCHAOICEHUS PACCMAMPUBAIOMCSL KAK
ATbMEPHAMUBHBIL 8APUAHM 051 YEHMPATIbHBIX CUCTEM MENIOCHAOICEHUS.

Memoovt u mamepuanwt. [Ipu pacueme menniosvix HA2py30K U pacxooa MONIUGHO-
9HepeemuyeckKux pecypcos munogblx CelbCKUX O00MO8 UCNONb30BANUCH MemOObl
Mmeniogu3uKu, mMemoo menioso2o OaniaHca Os pacuyemd pacxooa Monauea, Memoo
onpeoenenusi menio8ou Hacpy3Ku U ONbIMHO-UCCAe008AMENbCKUE MEMOObL.
Pesynomamul. Tennosas Hazpy3ka mMunogo2co Cceibcko2o 00Ma C Omaniuéaemou
naowaovto 144 m? u obwemom omonnenus 432 m? ona ycrosuii Kawxaoapvunckuii
oonacmu cocmasuna 14,0 xBm. Cpeonee nompebnenue moniugHO-3HEPemMuYecKux
pecypcos no eudam monausa: oposa — 10 788 ke/200, npupoousiii 2az — 3 078 m*/200,
buoeaz — 5 588 m%200, yeono — 5 430 ke/200, ycnosnoe monaugeo — 5 447 ke/e00. B
cmambe npeocmasieHvl OUAZpPaMMmbvl, NOKA3blearowjue UMEHeHue CpeoHe20 pacxood
MONIUBA HA MENTOCHADICEHUS 8 3ABUCUMOCTU OM MENIOMEXHUYECKUX XAPAKMEePUCTUK
KOMebHo20 000pY008aAHUAL.

Knioueevle cnosa. munosoii cenvpckuii 0om, meniosas HA2py3Ka CUCmembl OMONIeHUS,
OMONUMENbHBIU CE30H, MONIUBHO-IHEPEMULECKUE PeCyPChl, 2000601 PACX00 MONIUBA.

QASHQADARYO VILOYATI IQLIM SHAROITIDA QISHLOQ NAMUNAVIY
UYINI ISSIQLIK TA’MINOTI TIZIMI UCHUN YOQILG*I SARFINI
ANIQLASH
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Annotatsiya. Hozirgi vaqtda gishlog namunaviy uylarida optimal mikroiglim yaratishda
muhim vazifalardan biri bu obyektni issiglik bilan ta 'minlashdir. Avtonom gibrid issiqlik
ta 'minoti tizimlari ushbu muammoning yechimlaridan biridir. So ‘nggi paytlarda avtonom
gibrid issiglik ta’'minoti tizimlari ko ‘prog markaziy issiqlik ta’minoti tizimlari uchun
mugobil variant sifatida ko ‘rib chigilmogda.

Usul va materiallar. Namunaviy qishlog uylarining issiglik yuklamalari va yogilg ‘i-
energetik resurslar sarfini hisoblashda issiglik-texnik, yoqilg i sarfini hisoblashning
issiglik balansi usuli, issiglik yuklamasini aniglash usuli va tajribaviy-tadgigot usullardan
foydalanildi.

Natijalar. Qashgadaryo viloyati iqlim sharoitida isitish maydoni 744 »?, isitish hajmi 432
m? bo ‘lgan namunaviy gishloq uyining issiglik yuklamasi 14,0 kVt, yoqilg ‘i-energetika
resurslarining o ‘rtacha iste’'moli o ‘tinda — 10788 kg/yil, tabiiy gazda — 3078 m3Ajil,
biogazda — 5588 m3/il, ko ‘mirda — 5430 kg/yil, shartli yoqilg ‘ida — 5447 kg/yilni tashkil
gilishi aniglandi. Maqgolada yoqilg ‘ining o ‘rtacha sarfi qozon qurilmasining FIK ga
bog ‘liq ravishda o ‘zgarishini ifodalaydigan diagrammalar olingan.

Kalit so“zlar: qishlog namunaviy uyi, isitish tizimining issiglik yuklamasi, isitish davri,
voqilg ‘i-energetik resurs, yillik yoqilg ‘i iste ’'moli.

DETERMINATION OF FUEL CONSUMPTION FOR HEATING A MODEL
RURAL HOUSE IN THE CLIMATE CONDITIONS OF KASHKADARYA

REGION
Uzakov Gulom Toshmamatov Bobir Kamolov Behzod
Norboevich Mansurovich Ilhomovich
DcS, prof. of Karshi Engineering- Senior Lecturer of Karshi Doctoral student Karshi
Economics Institute, Engineering-Economics Institute, Engineering-Economics Institute,
Karshi, Uzbekistan Karshi, Uzbekistan Karshi, Uzbekistan

Abstract. Currently, one of the important tasks in creating an optimal microclimate for
typical rural houses is to provide the building with heat and fuel. Autonomous hybrid
heating systems using renewable energy sources (RES) are one of the solutions to this
problem. Recently, autonomous hybrid heating systems have been considered as an
alternative option to centralized heating systems.

Methods and Materials. In calculating the heat loads and consumption of fuel and energy
resources for typical rural houses, methods of thermal physics, the heat balance method
for fuel consumption calculation, the method of determining heat load, and experimental
research methods were used.

Results. The heat load of a typical rural house with a heated area of 144 m? and a heating
volume of 432 m? under the conditions of the Kashkadarya region was 14.0 kW. The ave-
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rage consumption of fuel and energy resources by type of fuel: firewood — 10,788 kg/year,
natural gas — 3,078 m3/year, biogas — 5,588 m3/year, coal — 5,430 kg/year, standard
fuel — 5,447 kglyear. The article presents diagrams showing changes in average fuel
consumption for heating depending on the thermal characteristics of the boiler equipment.
Keywords: typical rural house, heating system heat load, heating season, fuel and energy

resources, annual fuel consumption.

Beenenne. OcHOBHasi 4acThb MOTPEO-
JICHUSI TPUPOIHBIX TOIUIMBHO-IHEPTETHU-
YECKUX PECypcoB (NMPUPOJHBIN ra3, yroJb,
Ma3yT), MOJIeKANTUX JOObIYE, TPUXOAUTCS
Ha I[EHTPAJIM30BaHHbIC U ABTOHOMHBIE CHUC-
TEMBbI TEIJIOCHA0KEHUS, OCOOEHHO B PETH-
OHaX C PE3KO KOHTUHEHTAJIBHBIM M aHO-
MaJbHO XOJIOJHBIM KJIMMaTOM, T/I€ TOTLITMBO
ucnoJibdyercs s ororieHus [1,2]. C aroi
TOUYKM 3peHus OecnepeboitHoe, obecrie-
YEHUE TOTPEOUTENICH, THUIIOBBIX CEJIBCKUX
JIOMOB U MCTOUYHHMKOB TEIUIa HAACKHBIM U
KaueCTBEHHBIM TOIIJTUBOM B TAKUX PETHOHAX
C 1eJIbI0 00eCTICUeHUs KUZHEACATEIbHOCTH
HaceseHus: U 3(PexTuBHON paboOThI OTpac-
JIed DKOHOMUKH SIBIISIETCA aKTyaJbHOW 3a-
nauei [3].

OCHOBHBIM  BHEHIHUM  (haKTOpOM,
BIIUSIIOIIUM Ha PacXo/1 TOIJIMBA B TUTIOBOTO
CEJIbCKOT0 JIOMa, SIBISIETCSI METEOPOJIO-
TUYecKas W KIUMaTu4deckas OCOOCHHOCTh
peruoHa, a WMEHHO W3MEHCHHS TeMIIe-
paTtypsl OKpY’)Karolied cpelibl, KOTOphIC
BIIMSIOT Ha MOTpeOIeHUE TEMIOBOM SHEPTUr
U COOTBETCTBEHHO, HA BEJIMYMHY TEIIOBBIX
Harpy3oK JJisi CUCTEMbI TEIIOCHAOXKEHUS
[2,4,5]. Buytpennue ¢GakTophl CHCTEMBI
ONPENICIISIIOTCS  CTPYKTYPOH W TEXHOJIO-
TUSMH TPOLIECCOB MPOMU3BOJCTBA, TPAHC-
MOPTUPOBKUA U TOTPEOJICHUS TOIUIMBA, 00-
MEHOM TOTUIMBA MEXIY pacCMaTpUBAEMBbI-
MU TIOTpeOUTENsIMU, OOBEMOM XPaHCHHUS
TOTUTMBA U IPYTUMU (HhaKTOpaMHU.

HanexHocTh paboThl CUCTEMBI TEIUIO-
CHA0XXEHUSI TUIOBBIX CEIbCKUX JOMOB OI-

penesieTcsi COOTHOIICHHEM yPOBHS o0ecrie-
YeHUsI M TOTpeOJIeHUs] TOTUIMBHO-IHEpTre-
TAYECKUX PECYpCOB B TEUYEHHUE OIMpeje-
JIEHHOTO OTONUTEeNbHOro nepuona. Heco-
OTBETCTBUE JTHUX YPOBHEH OMNpeAenseT
HEXBATKY WJIH U30BITOK TOTUIMBHBIX €IMHUIL
[6].

Metoasl 1 MmarepuaJgabl. B cucremax
TETJIOCHA0KEHU S TUTIOBBIX CEITLCKHUX JIOMOB
UCIIOJB3YIOTCS Pa3IMYHbIE METOIUKH ISt
pacdera pacxoja TOIUIMBA. DTH METOAUKHU
SIBJISIFOTCS] BAXKHBIMHU JIJISI OTIPEICTICHHUS TIOT-
peOJieHHs] TEIUIOBOM SHEPrUM W ONTUMH-
3alMK pacxoja Torutusa [7-9].

TpeOyemblif pacxon TOIUIMBA IS
OTOIUICHHUS] CEJIbCKOrO0 JoMa 3a OTOIH-
TEJbHBIN MEPUO]I 3aBUCUT OT BUJIa TOIIMBA
u KII/] koTenpHOM YCTaHOBKH, T.€. TOJOBOU
(Ce30HHBII) pacxXo/1 TOTUIUBA OTPEACIISICTCS
o ¢opmyuie [10]:

Q(I;T

— 3
0= g (%) ron ®

rae, B, —rogoBoi pacxoj TOIUIMBA Ha
oTormienus, kr/rox (M3/ron); QF. —ronoBoii
pacxon  TeroBoM  3Hepruu, — MJIxk;
Qp —HU3LIAs TEIUIOTA CrOpPaHUs TOILIMEA,
kJlx/kr (kJx/M3); Ny —KIIJI KoTenbHOIM
YCTaHOBKH.

Pacxon ycnoBHbIli TonuBa Ha 1 ['kan
TEIJIOBOM SHEpPruM, BbIpaOaThIBAEMON KO-
TEeTLHOW YCTaHOBKOW, OMpeAeseTcss Mo
dopmye [11].

10° KT
ya = 7000 nky  Tkan (2)
Pesynbratel pacyera by, 1 KOTENb-
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Has yctaHoBka co 3HadeHusimu KIIJ[ B

nuranazone ot 60 mo 92% mnpencraBieHbI B

puc.l.
)

Pacxop ycnosHoro Tonnuea

230
220
210
200 -
190

180 -

Pacxop ycnogHora Tonnnea, kr/lkan

170

160 -

150 I L | L I s
60 65 70 75 80 85 90 95

KI[] KOTENLHOTO YCTaHOBKA

Puc.1. Pacxoo ycnosnozo monauea ons
npouszeoocmea 1 I'kan mennoesoit Inepeuu
6 KOmeabHOIl YCHAaHOGBKe.

Jnsg  pacdera yCIOBHOrO pacxoza
TOIUJIMBA KOTJIOArperara ONpeAeIsitoT IyTEM
MOJHBIX OallaHCOBBIX HUCMBITAHUN  TIPU
HauOoJsiee TouHbIX 3HaueHusax KIIJ[ paBHbIX
50, 75, 80, 100.

Ha ocHoBanum gmaHHbIX Bow Qg
YAEIbHBIA pacxoJ TOIUIMBA HAa IPOMU3-
BOoJicTBO 1 I'kay TemnmoBOW >HEpPruu orpe-
nensieTcs mo cueayromen popmye [12].

p. = Brdr Ko 2)

YA QF. 'Tkan
PacueTHble naHHBIE TOJOBOTO pacxoaa
TOIUIMBA HA OTOIUICHHS CEeJIbCKOI0 JI0Ma
npuBeAeHBI B Ta0ua 1 u puc 2.
Tabnuma 1.
T'oooeoit pacxoo monnuea na omonneHus
MUN0B020 CEIbLCKO20 00MA

Tennora TomoBoii

12000
10000
8000

6000

4000
2000
0

Aposa MpupogHbii Buoras Yrons Ycnoshoe
ras TOMAHED

lofoB0A pacod TONAMBE, KifTog

Bua Tonnuea

Bu, KOt CropaHusi aCXOo,
Ne | F,,, M2 n KOTeJIbHOM P p A
TOIIMBA TOIUIMBA, | TOILINBA,
YCTAHOBKH MJIx/kr Kr/roj
1. 144 Jposa 0,8 14,8 10788
Tpupommbrii 4400
2. 144 ras 0,8 36,3 (3078 )
7983
3. 144 Buoras 0,8 20,0 (5588,3
M)
4, 144 Vroib 0,8 29,4 5430
5 | 144 Venosroe 08 29,31 5447
TOILIMBO

Puc.2. [Juacpamma 20006020 pacxooa
mMonjiuea Ha OMonjieHue MUnoB8020
CenbCKO20 00Ma (no eU0amM Mmoniuea).

B Ttabnune 1 moka3zaHO KOJIMYECTBO
TOTUIMBA, HEOOXOAUMOE JJI MPOU3BOJICTBA
] T'kanm TemIoOBOW SHEPrUU B KOTEIBHOMU
YCTAaHOBKE Ha OCHOBE TEIJIOTBOPHOU
CIIOCOOHOCTH  TOILTUBHO-IHEPTETUYECKUX
peCypcoB, paccuuTaHHoe 1o dopmyie 2 u
0TOOpaXXEHHOE Ha AHarpamme 3.

T
= 3
MpHpoaHLIA raa
Buoraz

Yrons

400

300

250 F

Pacxog ycnoBHOrO TOBN MBa

I L
60 65 70 75 80 85 90 95
KMNJ] KOTENLHOrD YCTaHOBKA

Puc. 3. Pacxoa TomiuBHO-
JHEPreTHYECKUX PeCypCcoB sl
npousBoacTBa 1 I'kaa TensioBoii
JHEPIMHU B KOTEJIbHOI YCTAHOBKE.

CpenHee 3HaueHUE TEIJIOBOM MOIII-

HOCTH OTOITUTEIIBHOTO YCTPOMCTBA:

A 44352

Q — oT —
P 24-7,, 24-132

Ha cnenyromem pucyHke 4 mokaszaHo

= 14 kBT
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OTpeOJICHHE TETUIOBOM SHEPTUHU 32 OTOIH-
TeJIbHBIN TIEPUOJ TUTIOBOTO CEIBCKOTO JIoMa
C OTarIMBaeMou ionaaso 144 m2.

/

= i

U

. KBT-Hac
Dz
va 2

Togoroe
TelIomoTpedaeHHe
MOk
159667

OTonHTeIBEBIH
nepHoz,
Fac

TennoBan

MOIHOCTh, roj

kBT

14 3168

kBT-yac

44352

308

Puc.4. [lompeonenue mennogoii Inepeuu
3a omonumebHulil NEPUOO MUNOEO20
CenbCKO20 00Ma C OMAaAnIueaemonl
naowaovio 144 m?>

IKCIEePUMEHTATbHBIH MeTO/
pacuera  TeIUIOBOl  HArpy3KM  Ha
otomieHus. [1o mokaszarensam razocueTurka
mapku Sarf G4 cpeaHecyTOYHBIH pacxo
ra3a B OTOIUTEIBbHBIN MEPUOJ B YCIOBUAX

o o CyT
KapmmHckuii paiiloH cOCTaBUII byi =20+
M3
25 —.
CyT

B nepuon oromseHns,

132 cyT:

mpu T =

M3
B,., = 25-132 = 3300 —

cym
60000000
50000000
40000000
30000000
20000000
0000000 I
0 . — =
> © 2 & » )
P& o ' P & R
e
& &
& &
& ¢
N\ »»

Puc.5. Cmoumocmsb monnuea 01
OMONCHUA MUNOBO20 CENbCKO20 00MA C
omanaugaemou niowiaovio 144 m>

= N/

20%

Yronb

= MpupoaHbIi ras Jposa JnekTposHeprma = Buoras = THY

Puc.6. /lona monnuea ons
MennoCHAdICeHUA MUNOBO20 CEIbCKO20
ooma c omanaueaemoil naouwiaovio 144

M2

Tabmura 2.

Pacuemmnuvie nokazamenu pacxooa moniuea Ha OMONJAEHUS MUNOBOZ0 CEIbCKO20
ooma ¢ omonaueaemoii naowiaovio 144 m?.

TI'onoBoii .
Temiora TennoBas 2¢X0 I_[ena FOZ[OBOI/I 3aTpart
Bun Tonuimeo HArpy3Ka Ha P A Ha
Ne Cropanus TOIIJINBA TOILIMBA,
(3Heprum) TOIINBA OTOILICHUS Ha cym TemI10CHAOKEeHHUs,
+I'BC, M/I:x Or+I'BC cym
1 IpuposHetii a3 3635 | 17210°MJx | 4765 650 3097 250
2 Yroms 39455 | 17210°MJlx | 7167 kr 7500 53 752 500
3 JTlposa 15 % 17210MJx | 11467 kr 500 5733 500
4 DIEKTPOIHEPTUs - 172-10° M Ik 47520 450 21 384 000
kBt-uac.
5 Buoras 25°C% | 172:10°MJIx | 6880 2 400 16 512 000
THY s 11 880
6 (COP=4.0) - 17210°M]x | o 450 5 346 000
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PacuerHple mokasaTenu pacxoja TOI-
JIMBA HA OTOIUICHHUS THUIIOBOTO CEIBCKOTO
IOMa ¢ OTOIUIMBAcMOM TUIOManpio 144 M2
npexacrasieHo Taoi.2.

CromMOCTh W JOJI9I TOIUIMBA JUIS
OTOIUICHUS THUIIOBOTO CEJILCKOIO JIoMa C
oTarmInBaeMoi miomansio 144 m? mokaszaHbl
Ha PUCYHKaX 5 U 6 Ha OCHOBE TaOJIUIIBI 2.

3akioueHue. YUuThIBask MPUPOJIHO-
KJIMMaTHYECKHUE YCIIOBUS Kamika-
JTApbUHCKON 00JIaCTH W CpeaHHEe IICHBI Ha
TOILJIMBHO-YHEPIE€TUUCCKUE PECYPChl, OBLI
paccuuTaH pacxoji TOIJIMBA JJISI CUCTEMBI
TETJI0CHA0KEHMS TUIIOBBIX CEILCKHUX JJOMOB
Cc oTamamBaeMoM InIomaneio 144 M2, B
3aBUCMUMOCTH OT TEIUIOBOM  Harpy3Ku
KOTEJIbHOTO 000pYI0BaHMUSI.

AHaJIi3 TEIJI0BOro OajaHca v pacxoja
TOIJIMBA THUIOBBIX CEJILCKHX JOMOB, IIOCT-
poennbix B KaikagapbuHcKo oOJacty,
IOKa3aja, 4YTO JJId OOBIYHOIO CEIBCKOTO
JlIoMa ¢ oTamjuBaeMoM mjomaasio 144 mM? u
o0beMoM oToruieHus 432 M> TIpU AJIUTEIb-

HOCTU OTONMUTENbHOrO mnepuoaa 132 nauHs
CpeaHss TeIJI0OBasi Harpy3Ka CUCTEMBI OTOII-
nenus cocraBigeT 14 kBr. Cpennuii roao-
BOM pacxol TOIUTMBHO-DHEPTETUYCCKUX
PECYpCOB Ha OTOIIEHHUSI COCTABHII TIO BUJAM
ToruBa: apoBa — 10 788 kr/rox, mpu-
ponnbiii taz — 3 078 m*/rox, 6uoraz — 5
588 w™*/rom, yroiub 5 430 «xr/rox,
yCJIIOBHOE TOIUTUBO — 5 447 Kr/Top.

CpenHuil rogoBoil pacxo]; TOTUIMBHO-
DHEPreTUYECKUX PEeCcypcoB Ha TEIoc-
HaOKEHHMS COCTaBUJI IO BHJaM TOILIMBA:
npoBa — 11 467 kr/roa, mpupOIHBIN ra3z —
4 765m*/ron, 6moraz — 6 880 m*/rox, yroib
— 7 167 xr/rox, yClIOBHOE TOIUIMBO — 5
447 xr/ron, snextposneprus — 47520
kBt1-uac., THY—11 880kBt-uac.

B cenbckux paiioHax OOJIBIIMHCTBO
noTpeOuTeNe mojaraeTcs Ha HUHAWBHU-
JTyallbHBIE CHUCTEMBI OTOIUICHUS, HCIOJb-
3YIOIIHE DJICKTPOIHEPTHUIO, TPOBA U TIPUPOI-
HBIM Ta3 B CHCTEMaX TEIIOCHAOKECHHS.
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Jlokmopanm-Kapuunckozo

Annomayun. B nacmoswee epems 6 naweu Pecnybonuke yoensiemcs ocoboe snumanue
B8ONPOCAM  IKOHOMUU  MPAOUYUOHHLIX  IHEP2eMUYEeCcKUx pecypcoé 8 cucmemax
MeNnNOCHAONCEHUS U 20PAUE20 8000CHAOICEHUSL KOMMYHANIbHO-ObIMOBLIX U COYUAIbHBIX
00beKmMo8, a MAKdHce HCUNLLX O00OMO8 U PA36UMUI0 UCHOAL308AHUS B0300HOBIAEMbIX
ucmounuxod suepeuu (BU3). B oamnoti pabome ¢ yuemom KIUMAMUYECKUX
ocobennocmell Kawkadapvunckoti obnacmu Ovliu npogeoeHvl pacuemvl MeNn08blX
HA2PY30K U MENI0IHEePeemMuUYecKux Xapakmepucmuk Ojisi MUNOBbIX CElbCKUX OOMO8 C
naowaovio omonjenusi 144 w2

Memoowvt u mamepuanwvl. Tennogvie Hazcpy3Ku cucmem OMONIEHUS, OXAANCOEHUS U
2opsa4e20 8000CHAONCEHUSl CEIbCKUX O0OMO8 PACCYUMAHbL C UCNOIb308AHUEM MEMO0008
VKPYNHEHHbIX nokaszameneii 2pooyco-cymok  omonumenvhoz2o nepuooa (I'COIl) u
9KCHEPUMEHMANbHBIX USMEPEHUU.

Pesynomamut. Onpedenenvl, umo meniosas HA2py3Ka CeNbCKO20 00MA C OMANIUBAeMOU
naowaovto 144 m? u oowvemom 432 m? cocmaesnsem 13,8+14,0 kBm, mennoeas nazpysxa 6
cucmeme genmunsyuu — 10,1 kBm, a 6 cucmeme copsiue2o 600ocnabicenusi — 1,3 kBm.
Ha ocnose pesynomamos sxcnepumeHmanbHbix Uccied08anuil, nposooumsix 18-20 uucia
Kasxcoo2o mecaya 6 omonumenvHom cezone 2023 u 2024 20008, 6vi1u nonyuensvt epagpuxu
MeNn08bIX HA2PY30K OJIsL CEbCKO20 00MA C OMANIUBaemot nioujaovio 144 m? (pucynku 1
u?2).

Knwuesvie cnoea:. cenvckuii 0om, meniosas Hazpy3Ka Ha omonjieHue, OmonumelbHsli
nepuoo, pe3KOKOHMUHEHMANbHbIU KIUMAM, 2000801 paAcxo0 Menjio8oll IHepeUll, pacxoo
MONJIUBA, YCI08HOE MONIUBO.
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KESKIN KONTINENTAL I1QLIM SHAROITIDA QISHLOQ NAMUNAVI1Y
UYINING ISSIQLIK ENERGETIKA XARAKTERISTIKALARI

Davlonov Xayrulla Toshmamatov Bobir Kamolov Behzod
Allamuratovich Mansurovich Ilhomovich
Qarshi muhandislik-igtisodiyot Qarshi muhandislik-igtisodiyot Qarshi muhandislik-igtisodiyot
instituti dotsenti, PhD instituti katta o ‘gituvchisi, institute doktoranti,
Qarshi, O ‘zbekiston Qarshi, O zbekiston Qarshi, O ‘zbekiston

Annotatsiya. Hozirgi vagtda Respublikamizda kommunal-maishiy va ijtimoiy obyektlar,
aholi xonadonlarining issiglik va issiqg suv ta’minoti tizimlarida an’anaviy energiya
resurslarini tejash, gayta tiklanuvchi energiya manbalaridan foydalanishni rivojlantirish
muammolariga alohida e 'tibor garatilmogda. Qashqadaryo viloyati iqlim xususiyatlarini
hisobga olgan holda, isitish maydoni 144 m? yuzaga ega bo ‘lgan qishlog uylarining
issiglik yuklamalarini hisoblash ishlari amalga oshirilgan.

Usul va materiallar. Namunaviy gishlog uylarining issiglik, sovutish va issiq suv ta ‘minoti
tizimlari issiglik yuklamalarini issiglik-texnik, gradus-sutkalar va eksperimental
usullardan foydalanib hisoblangan.

Natijalar. Isitish maydoni 144 2, isitish hajmi 432 m? bo ‘lgan namunaviy gishlog uyining
issiglik yuklamasi 73,8+14,0 kVt, sovutish tizimida issiglik yuklamasi 10,1 kVt va issiq
suv ta 'minoti tizimidagi issiglik yuklamasi 1,3 kVt ekanligi aniglangan. 2023 va 2024 vyil
isitish mavsumida har oyning 18-sanasida o ‘tkazilgan tajribaviy tadgigot natijalari
asosida isitish maydoni 144 x? bo‘lgan gishloq uyining issiglik yuklamalar grafiklari
olingan (1 va 2 rasm).

Kalit so‘zlar: qishlog uyi, isitish tizimining issiglik yulamasi, isitish davri, keskin
kontinental iqlim, yillik issiqlik energiyasi iste ‘moli, yoqilg ‘i sarfi, shartli yoqilg ‘i.

ASSESSMENT OF THERMAL ENERGY CHARACTERISTICS OF A
TYPICAL RURAL HOUSE IN A SHARP CONTINENTAL CLIMATE

Davlonov Khayrulla Toshmamatov Bobir Kamolov Behzod
Allamuratovich Mansurovich Ilhomovich
PhD, docent of Karshi Engineering- Senior Lecturer of Karshi Doctoral student Karshi
Economics Institute, Engineering-Economics Institute, Engineering-Economics Institute,
Karshi, Uzbekistan Karshi, Uzbekistan Karshi, Uzbekistan

Abstract. At present, in our Republic, special attention is paid to the issues of saving
traditional energy resources in the systems of heat supply and hot water supply of
municipal and social facilities, as well as residential buildings, and the development of
the use of renewable energy sources. In this work, taking into account the climatic features
of the Kashkadarya region, calculations of heat loads and heat energy characteristics for
rural houses with a heating area of 144 m? were carried out.

Methods and materials. Heat loads of heating, cooling, and hot water supply systems of
rural houses are calculated using methods enhanced by the indicator of the heating period
of the GSOP, degree-days, and experimental measurements.

Results. It was determined that the heat load of a rural house with a heated area of 144

KIMYOVIY TEXNOLOGIYA VA QURILISH Www.srt-journal.uz
XUMHNYECKAS TEXHOJIOT'USI U CTPOUTEJBCTBO
CHEMICAL TECHNOLOGY AND CONSTRUCTION 178


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

m? and a volume of 432 m3is 13.8+14,0 kW, the heat load in the ventilation system is 10.1
kW, and in the hot water supply system - 1.3 kW. Based on the results of experimental
studies conducted on the 18th of each month in the heating season of 2023 and 2024, heat
load graphs were obtained for a rural house with a heated area of /144 m? (Figures I and

2).

Keywords: village house, heating system heat transfer, heating period, severe continental
climate, annual heat energy consumption, fuel consumption, equivalent fuel.

Beenenune. B ycnoBusix pe3ko KOHTH-
HEHTAJIbBHOTO ¥ AaHOMAJIBbHOTO W3MEHEHMS
KJIMMaTa, 0COOEHHO B CEILCKOW MECTHOCTH,
BO3HUKAIOT MPOOJIEMBI, CBSI3aHHbBIE C Oecre-
peOOMHBIM 2HEProcHaOKEHHEM aBTOHOM-
HbIX CHCTEM OTOIUICHUSI M OXJIQXKICHUS
3manuii [1,2].

B Hacrosiiee Bpemsi u3-3a HHU3KOMN
SHEpProdPGHEeKTUBHOCTH TPAJAUIIMOHHBIX O-
TONMUTENBHBIX CHUCTEM, BBICOKMX TpaHC-
MOPTHBIX PACXOJOB, YXYAIICHUS IKOJIOTHU-
YECKOW yCTOMYMBOCTM M YMEHBIICHUS 3a-
MaCOB TPAIUIIMOHHOTO OPTAaHUYECKOTO TOM-
JMBa BO3HHMKAaEeT HEOOXOAMMOCTH paspa-
OOTKH allbTEPHATUBHBIX CHCTEM TEILIO-
cHabxenus [3,4,5]. [Ipumenenue rubpu-
HBIX CHCTEM TEIJIOCHAOKEHUS CEeIbCKUX
JIOMOB ¢ mpuMeHeHuemM BHWD mo3Bossier
obecrieueHre HSKOHOMUU TPATUITUOHHBIX
DHEPropeCcypcoB M CHUKEHUE BpPEIHBIX
BBIOPOCOB B OKPY’KaIOILYIO CPEAY.

B nanHOil paboTe C 1ENbI0 OIEHKH
TeIUIONOTPEOICHUST ONPEIeJICHbl OCHOBHBIC
TEIIOTEXHUYECKUE U TEIJIOPHEPIreTUUECKUE
XapaKTEPUCTUKH TUIIOBOTO CEIBCKOTO JIOMa
C Y4YETOM METEOPOJIOTUYECKUX Xapak-
TEPUCTUK KJIMMATa.

Metoabt u martepuagisbl. Cucrema
TEIJIOCHAOKEHUS TUIIOBBIX CEJIBCKUX JO-
MOB, MOCTPOEHHBIE U AKCIUTyaTUPyEMbIE B
ycnoBusix  KamkamappuHCcKoi — o0mactu
PE3KOKOHTUHEHTAJIBHOTO  KJMMara, Tpe-
OYIOT OIpEAEeNEHHbIN pacxo] MPUPOIHBIX
YHEPropecypcoB (MPUPOJHBIN Tra3, yroib,

JpoBa U T.11.). JJist palinoHaaIbHOTO UCIOJIb-
30BaHUs MPUPOAHBIX TOIUIMBHO-IHEPTETH-
YECKUX PECYpCOB, BHEAPEHUS SHEPro-
YCTaHOBOK Ha ocHoBe BUD wu pemenus
npobiieM 3HEProdGPEeKTUBHOCTH CEIBCKUX
JIOMOB HEOOXOJUMO OIpEACIUTh TPedy-
€MYI0 PacyeTHYIO TEIUIOBYIO HAarpy3Ky Ha
OTOIUICHHE C YYE€TOM OCHOBHBIX TEIIO-
(bU3UYECKUX XapaKTePUCTUK KIIMMAaTa MECT-
HoCcTH [6-9].

B cratbe aBTOpamMu ompeaesieHbl Tel-
JIOBBIE HArpy3Kd CHCTEM OTOIUICHHUS, OX-
JaXACHUS W TOPSYEro BOAOCHAOXKEHUS
(I'BC) tunoBoro ceabcKoro goma ¢ 0oOIIei
OTanIMBaeMoil mwomansio 144 M?, ¢ yuetom
KIIMMaTUYECKUX 0COOEHHOCTEM
Kamkanappuackoir o0jacTv, TakuX Kak
TeMIEepaTypa OKpYKarolel Cpeibl, COMHEY-
Hasg  paauanus,  TEPMOJAMHAMUYECKUE
CBOWCTBAa BO3AyXa U TEIUIOTEXHUYECKUE
XapaKTepUCTUKU 37aHus. TerniaorexHuuec-
KHE pacyeThl MPOU3BEACHBI C TPUMEHEHUEM
METOJMKH pacyeTa Mo yKPyIMHEHHBIM MOKa-
zatenssMm  ['COIl m  aKCrepuMEHTAIBHBIX
U3MEpPEHUM.

Pe3yabTaTthl n 00Cy:KI1eHHE.

I. Pacyer 1o yKpyIHEHHBIM
NoKa3aTeJIsiM.

Pacuetnast TerioBas Harpy3ka Ha
OTOIUICHHE  CEJIBCKOT0  JIoMa  MOJKHO

onpenenuTs o Gopmyrne [11,12].
QOT = a]/OTqOT (tBB - t}I-l)B)(l + KI/IHCI)) 1073 kBr (1)
rae, a=1,18 — MTOMPAaBOYHBIN
KOO(PPUIIMEHT, YUYUTHIBAIOUIUNA  OTIUYHE
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pacyeTHOW  TeMmmepaTypbl  Hapy>KHOTO
BOo3nyxa; V.. —oramiamBaeMblii o0beM 37a-

HHA, M3; qor —YACIBbHAA OTOIIUTCIIbHAA
k/bx |

wiaeg e T
TeMmreparypa BHYTpeHHoro Bozayxa, °C;
tEB —pacyeTHas TeMmIepaTrypa HapyKHOTO
Bo3ayxa, K¢ —Koohduiment wuHpuIb-
Tpalluu.

[IpousBoaum pacuer TEIJIOBYIO Har-
PY3Ky Ha OTOIUICHUE CEJIBCKOTO J0Ma IO
YKPYITHCHHBIM MOKA3aTeIISIM:

Q.. =1,2-432-0,7-33-1,35 =
13,8 kBt = 14,0 kBT

Pe3ynbpTaThl pacueToB TEIJIOBOM Har-
PY3KH THUIOBOTO CEJIBCKOTO JoMa JJId
YCIIOBHM Kapmmuckoro paiioHa
KamkanapeuHckoit 001acTi TPUBEICHBI B
tabmuie 1.

XapaKTCPUCTUKA  3aHUA,

Tab6muna 1.
OcHo6HbIE meniomexHuuecKue
XapakmepucmuKu munoeozo ceibCKozo

ooma.
Ne Ha3Banue Oo6o3HaueHne Enunnuna 3navenue
napaMeTpoB H3MepeHust

1 | OronurensHast For m? 144
IONIA b

2 | OramnuBaemsbrii |/ M3 432
00beM

3 | HomnpaBounsrit a 1,18+1,2
K02 PUIHEHT

4 | Temmeparypa tos °C 2024
BHYTPEHHOTO
BO3/IyXa

5 | Pacuernas ey °C -13
TemIepaTypa
Hapy»XHOT'O
BO3IyXa

6 | Ynensnas Gor Br . 0,5+0,6
OTOMHTETbHAS w-wec!
XapaKTepHCTHKA
3/IaHHS

7 | Temnosas Qor kBT 13,8
Harpy3ka Ha
OTOILIEHHS

8 | VYnembHas Qyn E 95,8
TEIUIOBas M2
Harpyska Ha 1
M2

TerioBbie HArpy3Ku CEIbCKUX JIOMOB
naomanso 144 M? paccynTaHbl 10 PE3YIlb-
TaraM HWCCJIEAOBaHMUM, NPOBOAUMBIX 18
yuclia KaXaoro Mecdia (nekadpb, sSTHBApb,

dbeBpaiib, MapT).
[TonyuyeHHble pe3yabTaThl MPEICTaB-
JIEHBI HA pUCYHKaxX 1 u 2.

Puc.l. I'pagpuk pacuemnoii mennoeoii
HAZpY3KU HA OMONaenue 3a
omonumenvHulil nepuod 2023 2ooa
(Kapwiunckuii paiion).

o

Puc.2. I'pagpuk pacuemnoii mennoeoii
HAZPpY3KU HA OMONJeHue 3a
omonumenvuslil nepuod 2024 2ooa
(Kapwiunckuii paiion).

Il. Pacuer TemjioBOii HArpy3kum Ha
OTOILICHHE CeJbCKOr0 JA0Ma MeTOI0M
rpajgyco-CyTOK OTONUTEJIbHOI0 Nepuoaa
(metoa I'COII).

Pacuer  mpowmsBomutrcs
naaaeiM KMK 2.01.18-2018 [10].

Y nenpHbIM pacxol TEIIOBOM SHEPTHU
Ha oromieHue npu ['COIT=2000+3000

°C-cyT
Con )

OT — - E
qy, =99 + 100 —
Jlmsg  cenbckoro goMa € IUIOMIAABEO

OTOIINICHUA
F,, = 144 M2

COTrJIaCHO

TCIIJIOBAasA  HArpy3Ka Ha

KIMYOVIY TEXNOLOGIYA VA QURILISH
XUMHNYECKAS TEXHOJIOI'USI 1 CTPOUTEJBCTBO
CHEMICAL TECHNOLOGY AND CONSTRUCTION

Www.srt-journal.uz
180


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MA B ITPOMBIIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

OTOIIJIEHHE COCTABJISCT:
Qor = 100144 = 14400 Bt = 14,4 kBt
['ogoBoOM pacxon TEMIOBOU SHEPTHUH HA

OTOIVIECHHE 3a OTONUTEIBHBIA IEPHUO]

onpeaenenue mo dopmyie [11,12]:

B R
o = 0,024 - TCOI - V- g2F, = A (2)

rae, ['COIl-rpagyco-cyTku oTOmNu-
°C-cyT

TEJIHHOTO TIEpUo/a, :
roj

FCOM = (t; — tor) * Tor (3)

rae, tp —pacdyeTHas — TeMIieparypa
BHYTpeHHero Bo3ayxa, °C; t,, —cpenHss
TeMIepaTypa Hapy»KHOrO BO3lyXa B OTO-
nutesbHOM nepuojae, °C; T,p — MPOIOJIb-
CyT

KUTCIIbHOCTH OTOIIMTCIIEHOT'O Hepnoz[a, L
roj,

Jns ycnoBuii KapumHckoro pailona T,, =
132 cyr.
°C-cyT

[COIl = (20 — 3) - 132 = 2244 :

roj

Tormga  TemyoBasg  Harpy3ka  Ha
ororienue no meroxy ['COII Oyaer paBHa

ort=0,024-2244-432-0,5 =
11632 kBTryac
roj

Pacxon xonmoma Ha  KOHIHUIMO-
HUPOBAaHHE BO3/lyXa B JIETHEM PEXUME
smanus [13,14]:

Qoxn = Goxn * Fron * 10_3: KBT (4)

B ~r
THE,  Goxn = 65 + 70,M_: —YIEJIbHBIN

pacxon xonona; F,,, —Kwuias IJI0IIAb
CEIBbCKOro A0Ma, M2,

Takum 00pa3oMm, pacxoj Xojioga Ha
CHUCTEMY OXJIOXKIECHHUS BO3/yXa:

Qoxn = 70-144-1073 = 10,1 kBT

Pacxon xomoma Ha  OXJIaXKIEHUS
CEJIbCKOT0 J0Ma 3a IMEepHUoJ] KOHJIUIINO-
HUPOBaHUS BO3lyXa (Mali-aBrycr):

Woxn = Qoxn * Toxw KBT - 4acC ®)

Wy, =10,1-4-30-24 =
29088 kBT - yac

WJIn

W, =10,1-4-30-8 = 9696 kBT -
4qac

Pacxon tenoBoi sHeprun Ha I'BC:
0,278'1qcp Cpp(tr—ty)

SQFBF(’: - . 24-103
0,278'5:105:4,19:50
= 1,30 kBT
24-103

Takum 00pa3oM, MakcHUMalbHasl TeTl-
JI0Basi MOIIHOCTh Ha oToruieHue u ['BC:
Q%'en = QOT + QFBC: KBT (6)
T.e. Q%, = 13,8+ 1,3 = 15,1 kBT
OCHOBHBIE TEIIOPHEPrETUYECKUE Xa-
PAKTEPUCTUKU CEIBCKOTO JIOMA IPUBEICHBI
B Tabnuiie 2.
Tabmuua 2.
Tennosnepzemuueckue xapaKkmepucmuKu
muno6ozo cenvckozo ooma (F 144 m?).

No [TapameTpsr O6o3nauen | Enuz | 3nauenu
ue M. e
1 | TennoBas Qor kBt 13,8
Harpy3ka Ha
OTOILICHHE
2 | TemoBas Qoxn kBt 10,1
Harpyska Ha
OXJIAXK/ICHHE
3 | TemnoBas Qrge kBt 1,3
Harpyska Ha
I'BC
4 | MakcuMabHas Q. kBT 15.1
TEIUIOBas
MOILHOCTh Ha
OTOIUICHHUE H
I'BC
5 | Obree Qrox KBT 47 836
TEIUIONOTPEOICH *gac
e 3a
OTOTUTEIbHBIN
ePHOT
I1l. DxcnepuMeHTAJILHBLIH MeETO.
pacyera  TemJIOBOM  HArpy3KH  Ha
OTOIIJICHHE.

[To moka3zaTensiM ra30cueT4nKa MapKH
Sarf G4 cpenHecyTouHbI pacxoj rasa B
oTtomuTeNbHBIA mepuoa [15] B ycioBusx
Kapimmuckuii pailoH cocTaBun by’ = 18 +

M3
25 —.
CyT

B nepuon
132 cyT;

OTOIIJICHHUC, Input =
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3

B.,, = 13220 = 2640 F“:)—A
3
[Tpu b;ﬁT =25 M—;

CyT
M3
Ba = 132 25 = 3300

Toraga TerutoBass Harpy3ka Ha OTOM-

JICHHUE COCTaBJIACT.
Bra3'Qg'77Ky __3300-36,3:0,8

Qor = 3,6:132:24 3,6:132:24
8,4 kBT
3axirouyenue. IlpoBenen  aHanms

NOTPeOJICHUsT DHEPTUM CUCTEMaMH OTOII-
JICHUS, OXJIAXICHUS U TOpPAYEro BOJO-
CHAaOKEHHUSI THUIOBEIX CEJILCKUX JOMOB C
mIom@aap0 otormieHus 144 m? ¢ yyerom

IPUPOAHO-KIIMMATHYECKHUX yCIIOBUI
KamkagapbsuHckoit o6nactu.
AHanu3 TemaoBoro OajlaHca THIOBBIX

CCJIBCKHUX JOMOB, ITOCTPOCHHBIX B
KaIHKa,Z[apBPIHCKOﬁ 06HaCTI/I, IIOKa3alJl, 4TO
JJI1 THITIOBOI'O CCJIBCKOI'O A0Ma C INIOIIaAbrO

ororieHus 144 M?> 1 00bEMOM OTOILICHHUS
432 ™? cpenHsia TEIJIoBas Harpy3ka Ha
cucteMy oTtoruieHusa cocrtasiser 13,8+14,0
kBT, Ha cucremy oxnaxaenus — 10,1 kBT,
a Ha CHUCTEMY TOpsiYero BOJAOCHAOXKEHUS —
1,3 kBT.

Hcxons 3 npupoHO-KIMMATHUYECKUX
ycrnoBuit  KamkamgapeuHckodt — oGmactw,
00111ast TEMJIOBasi Harpy3Ka TUIOBOTO CEIbC-
KOTO JIOMa C IUIOIIAAbI0 OToIIeHus 144 m?
3a OJMH OTOMHUTEIBHBIN CE30H (JUIUTEIIb-
HOCTh  OTONMUTEIBLHOIO  Tepuoja  JJis
KamkamappuHckoli 00JacTH  COCTaBJIsET
132 cytok) cocraBisieT B cpenHem 47 836
KBT 4.

y,[[eJIBHaSI TGHHOHOTpe6JICHI/ISI CCJIbC-

kBT-yac
KOro joma cocrasiser 332,2 ——, a Ha
M3-TOog

91% ot

KkBT-yac
m3-ron’

00111ero TerIonoTpedIeHu .

oromenus 303,6 T.C.
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DEVELOPMENT OF A MATHEMATICAL MODEL OF THE SPREAD OF
DUST AND SALT PARTICLES FROM ECOLOGICALLY DAMAGED SOIL
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Yarashov Inomjon Kakhramon ugli Subhonov Muhammad Rashid ugli
Teacher, University of World Economy and Diplomacy, Tashkent, Teacher, University of World Economy and Diplomacy, Tashkent,
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Abstract. The growing focus on ecological issues has led to extensive research on the
dispersion of harmful particles. Numerical modeling is used to simulate these particles
and track their concentration changes. Key indicators, such as soil physical and chemical
properties, are considered in the modeling process. This simplifies the process, allowing
for more accurate mathematical models that predict harmful particle behavior. This
approach enhances understanding of ecological processes and supports strategies for
mitigating harmful particle effects and improving environmental management practices.
Keywords: mathematical model, distribution of harmful soils and salts, agricultural
production, optimality, Aral Sea region.

PABPABOTKA MATEMATHUYECKON MOJIEJIU PACITIPOCTPAHEHU S
HBIJIEBBIX U COJIEBBIX YACTHUII U3 DOKOJIOTUYECKH
HOBPEKJIEHHBIX IIOYBEHHbBIX NCTOYHHUKOB

Apawoe Hnomrcon Kaxpamonosuu Cybxonoe Myxammao Pawiuoosuu
Ipenooasamens, Ynueepcumem mMupogotl IKOHOMUKU U Ipenooasamens, Ynueepcumem Mupo8ot IKOHOMUKU U
ounaomamuu, Tawkenm, Y3bexucman ounaomamuu, Tawkenm, Ysbexucman

Anuomauuﬂ. Pacmyu;ee BHUMAHUE K 9KOJl02UYEeCKUM npo@zemajw npueeio K 061/ul/tprl.M
UCCIe008aHUSIM Oucnepcuu epe()Hbzx yacmuy. Hucnennoe Modeﬂupoeanue UcnoJbsyemcs
onst umumayuu omux Hacmuy U OmcCaeHCu6arusl U3MEHeHUll UX KORYyermpayuu. Knrouesole
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nokazamenu, makue Kax pusudecKkue u Xumuyeckue c8olucmaad no4ewl, yYuumvléaromcs 8
npoyecce MOOeIUposarus. Imo ynpoujaem npoyecc, no3e0Jisisa c030a8amsv Oonee mouHbvle
mMamemamuyeckue MoO0enu, KOmopwvle NpeoCKa3bl8aiom Nno8eoeHue 8peoHblX Uacmuy.
Taxoii nooxo0 ynyywiaem HNOHUMAHUE DKONOSUYECKUX NPOYecco8 U noodepiicusaem
cmpamezuu  CMsARYEHUs B030€UCMEUs BPEOHbIX Yacmuy U VIVYUIeHUs Memo0o08
VYIpaesieHust OKpyicaroujeli cpeool.

Kniouegvie cnosa: mamemamuyueckas Mooenb, pacnpocmpanerue 8peonsblix no4e u coel,
CeNbCKOXO3AUCMBEHHO20 NPOU3BOOCMEA, ONMUMAantbHocmy, llpuapanws.

EKOLOGIK JIHATIDAN ZARARLANGAN TUPROQ MANBALARIDAN
CHANG VA TUZ ZARRALARI TARQALISHINING MATEMATIK
MODELINI ISHLAB CHIQISH

Yarashov Inomjon Kaxramon o°‘g‘li

O ‘qituvchi, Jahon iqtisodiyoti va diplomatiya universiteti,
Toshkent, O ‘zbekiston

Subhonov Muhammad Rashid o‘g‘li

O ‘qituvchi, Jahon iqtisodiyoti va diplomatiya universiteti,
Toshkent, O zbekiston

Annotatsiya. Ekologiya muammolariga e’tibor kuchayib borayotgani zararli
zarrachalarning targalishi bo ‘yicha keng ko ‘lamli tadgigotlar olib borildi. Ragamli
modellashtirish ushbu zarralarni simulyatsiya qilish va ularning konsentratsiyasi
o'zgarishini kuzatish uchun ishlatiladi. Modellashtirish jarayonida tuprogning fizik-
kimyoviy xossalari kabi asosiy ko ‘rsatkichlar hisobga olinadi. Bu jarayonni
soddalashtiradi va zararli zarrachalar harakatini bashorat giluvchi anigroq matematik
modellarni yaratishga imkon beradi. Ushbu yondashuv ekologik jarayonlarni tushunishni
kuchaytiradi va zararli zarrachalar ta'sirini yumshatish va atrof-muhitni boshgarish
amaliyotini takomillashtirish strategiyalarini go'llab-quvvatlaydi.

Kalit so‘zlar: matematik modeli, zararli tuproq va tuzlarning targalishi, gishlog xo ‘jaligi

ishlab chiqarishi, optimalligi, Orolbo ‘yi.

Introduction. In the Republic of
Uzbekistan, special attention is paid to the
rational use of natural resources on irrigated
lands. The Action Strategy for the
Development of the Republic of Uzbekistan
for 2017-2021 sets the task of “Moder-
nization and advanced development of
agriculture” Further optimization of arable
land through the placement of agricultural
products.

In our country, the need for rational use
of water resources is becoming increasingly
urgent. In conditions of limited water

resources, a modern approach to their
efficient use is required.

Optimizing the specialization and
strategic  placement of  agricultural
production based on the principles of
rational natural resource utilization is a
challenge that encompasses a broad
spectrum of interconnected factors. This
challenge is not only intricate but also
demands a comprehensive understanding of
the various environmental, economic, and
social dimensions involved. As such, the
pursuit of effective strategies to optimize
agricultural production holds paramount
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importance in ensuring the sustainability and
efficiency of agricultural practices.

Economic Profitability
+  Sustainable

agriculture
*  Enhanced net returns

* Increase in property
value

Regenerative
Agriculture
Systems

Water Resources
+  Water quality
«  Renewability of
fresh water
+ Increase in plant
available water
capacity

databases for one-dimensional,
multidimensional, and intermediate analyses

Fig. 1. Basic principles of system analysis of production at an agricultural enterprise.

The  integration  of  advanced
methodologies, such as mathematical
modeling, systematic analysis, and other
quantitative techniques, plays a pivotal role
in tackling this complex issue. These
methodologies enable the identification of
optimal solutions by simulating various
scenarios, analyzing potential outcomes, and
guiding informed decision-making. The
positive impact of these approaches has been
well-documented, as they facilitate the
alignment of agricultural practices with
environmental sustainability and economic
viability.

Furthermore, the use of optimization
models in the creation of comprehensive

represents a forward-looking approach in
agricultural science. These models not only
enhance the precision of data analysis but
also contribute significantly to improving
the overall quality of agricultural products.
By systematically analyzing various factors
that influence agricultural production, these
models help in refining practices that lead to
higher vyields, better product quality, and
more efficient resource use.

Addressing the ongoing challenge of
improving agricultural product quality
necessitates a systems approach. This
approach involves an in-depth exploration of
how agricultural practices interact with the
environment and requires a thorough
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consideration of environmental phenomena.
By adopting a holistic view that integrates
environmental, economic, and social
considerations, the systems approach
ensures that agricultural practices contribute
positively to the sustainability of
ecosystems.

Moreover, the systems approach is
intrinsically connected to the need for
incorporating  diverse  methodological
principles. These principles are essential for
enhancing the effectiveness of intermediate
analyses, which  are critical for
understanding the complex interactions
between different variables in agricultural
systems. Optimizing these methodologies
during the development process is crucial for
achieving more accurate and reliable results.
The importance of these principles is
extensively discussed in the scientific
literature, highlighting their relevance in
contemporary agricultural research and
practice [1].

In research, the optimization of
agricultural production through strategic
specialization and placement, supported by
advanced analytical techniques and a
systems approach, represents a critical area
of research with significant implications for
sustainable development. The integration of
these methods ensures that agricultural
practices are not only efficient and
productive but also aligned with the broader
goals of environmental stewardship and
economic resilience.

In this work, the principle of the
methodology of the systems approach to the
analysis of production of agricultural
enterprises and the most important directions
are presented as follows (Fig. 1).

Analysis and optimization of the
agricultural production system. The

development of agricultural production
systems requires a multifaceted approach
that not only addresses immediate pro-
duction needs but also considers long-term
sustainability and adaptability. The principle
of development plays a crucial role in this
context, as it emphasizes the importance of
thoroughly analyzing the existing agri-
cultural production system to identify areas
for optimization. This principle is foun-
dational for creating and refining opti-
mization models that enhance the efficiency,
effectiveness, and sustainability of agricul-
tural production processes [3].

By adopting the principle of deve-
lopment, agricultural enterprises can sys-
tematically improve their production
systems. This involves developing robust
optimization models that are tailored to the
specific needs and conditions of agricultural
production. These models must be dynamic,
capable of evolving with changing
environmental conditions, market demands,
and technological advancements. As the
agricultural production system is analyzed
and optimized, the methodologies used for
modeling these systems will also be
continuously  refined.  This  ongoing
improvement ensures that the agricultural
production system remains responsive to
new challenges and opportunities.

The principle of structuring is equally
important, as it requires agricultural
enterprises to organize and manage data
systematically. This principle mandates that
initial data be structured in a way that
accurately reflects the current state of
agricultural production and facilitates the
resolution of optimization problems.
Structuring involves categorizing infor-
mation arrays based on their distinct
characteristics, functions, and relevance to

EKOLOGIYA, MEHNAT MUHOFAZASI VA TEXNIKA XAVFSIZLIGI
9KOJI0I'vusi, OXPAHA TPYJA U TEXHUYECKASA BE3OITACHOCTb
ECOLOGY, LABOR PROTECTION AND TECHNICAL SAFETY

www.srt-journal.uz
187


http://www.srt-journal.uz/

SANOATDA RAQAMLI TEXNOLOGIYALAR

OUPPOBBIE TEXHOJIOI'MH B ITPOMBIIVIEHHOCTH

DIGITAL TECHNOLOGIES IN INDUSTRY

(E) ISSN: 3030-3214
Volume 2, Ne 3
2024

the optimization process. By following this
principle, enterprises can effectively break
down complex systems into manageable
components, making it easier to analyze and
optimize each part of the production process.

Structuring also plays a key role in
understanding the object of analysis. By
examining the structure of the analysis
object and organizing data sequentially,
agricultural enterprises can form a coherent
structure that aligns with the logical flow of
the production system. This structured
approach leads to the segmentation of the
analysis object into relatively independent
components, each of which can be analyzed
separately. The insights gained from
analyzing these individual components are
then synthesized to address the primary
objectives of the optimization process. This
systematic organization of information
arrays ensures that the data is both relevant
and actionable, facilitating the development
of targeted production optimization models.

The principle of integrity is essential
for creating a reliable information base that
supports comprehensive analysis and
decision-making.  Integrity in  data
management ensures that the agricultural
production system is analyzed as a whole,
rather than as a collection of isolated
components. This principle enables the
transition from individual process models to
an integrated system of models, allowing for
a holistic understanding of the entire
agricultural production environment. An
integrated model system supports the
implementation of predictive models, which
are crucial for forecasting future
developments and making informed
decisions  that enhance  production
sustainability and efficiency.

Furthermore, the  principle of

flexibility, encompassing adaptation and
correction, is critical for ensuring that
agricultural production systems can respond
effectively to changing conditions. This
principle requires the preparation and
analysis of data at multiple levels, including
one-dimensional, multi-dimensional, and
intermediate levels. Data must be aligned not
only with the current state of agricultural
production but also with future forecasts.
Flexibility in data management allows
agricultural enterprises to adapt their
production strategies to evolving environ-
mental conditions, market trends, and
technological innovations. This adaptability
is essential for the continuous improvement
of production efficiency and the long-term
sustainability of agricultural systems.

Drones
For
Image
\_ processing

-
/ Machines
10.( S_man
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( Wiater
| Mansgement |
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| Management J

Fig. 2. Monitoring agfﬁcultural essentials.

By integrating the principles of
development, structuring, integrity, and
flexibility, agricultural enterprises can create
a more resilient and efficient production
system. These principles ensure that
optimization efforts are comprehensive,
adaptive, and capable of responding to both
current demands and future challenges. The
systematic application of these principles
leads to a more sustainable agricultural
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production system, one that is Dbetter
equipped to maintain long-term produc-
tivity, protect natural resources, and
contribute to environmental sustainability
(Figure 2) [5-6].

Moreover, the integration of these
principles supports the overall goal of
enhancing the quality and sustainability of
agricultural products. By employing optimi-
zation models, systematic analysis, and
strategic  decision-making, agricultural
enterprises can improve the quality of their
products while minimizing environmental
impact. This holistic approach not only
addresses the immediate needs of
agricultural production but also contributes
to the broader goal of achieving sustainable
development in agriculture. Through the
continuous application and refinement of
these principles, agricultural production
systems can evolve to meet the challenges of
the future, ensuring food security, economic
viability, and environmental stewardship.

The principle of variability is fun-
damentally crucial in the strategic planning
and forecasting of agricultural systems.
Given the unpredictability and uncertainty
surrounding the influence of various external
factors—such as climate change, market
fluctuations, and technological advan-
cements—on the future development of
agricultural systems, it becomes imperative
to construct scenario-based plans that
anticipate the potential impacts of these
variables. The unwavering importance of
this principle lies in its ability to provide a
flexible and adaptive planning framework
that is akin to the rigorous planning required
in agricultural production. By crafting
scenario plans that incorporate both optimal
and adverse conditions, agricultural planners
can categorize these plans based on their

qualitative characteristics. For example, a
scenario plan developed under the as-
sumption of ideal conditions might be
considered reliable and robust, whereas a
plan that takes into account unfavorable
conditions might be classified as less
dependable or contingent [2-3].

Moreover, the principle of dynamism
emphasizes the necessity of conducting real-
time analyses of the agricultural production
system within a dynamic and evolving con-
text. This principle asserts that the analysis
should not only reflect the current state of
agricultural production but should also
project future trends and developments over
a specified reporting period. A critical aspect
of this principle is the requirement for
dynamic interim forecasting, which extends
its predictive capabilities to cover upcoming
years or specific future intervals, thereby
ensuring that planning remains responsive to
changing circumstances (Figure 3). The
successful implementation of this principle
is facilitated by the deployment of a dynamic
interim forecasting system, which conti-
nuously updates and refines predictions in
response to new data and emerging trends

[4].

Sustainable agricultural productivity

Mechanical
crop
techniques

Chemical
crop
protection
techniques

Biological
crop
techniques

Fig. 3. Critical Aspects of Agricultural
Production.

The principle of optimality is para-
mount in the enhancement of agricultural
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production processes. It calls for the
comprehensive application of optimal
planning strategies, which are designed to
achieve specific objectives while being
flexible enough to accommodate varying
scenarios based on changing environmental,
economic, and social conditions. Optimality
requires the development of plans that
maximize the objective functions, which
serve as the benchmarks for the optimization
process. Implementing this principle
involves a meticulous process of selecting
and justifying optimization criteria, a task
that is complicated by the complex and
interconnected nature of agricultural
systems. The need to balance diverse
performance indicators—such as vyield,
resource efficiency, and environmental
sustainability—requires a thorough and
integrated assessment. An inadequate or
inappropriate selection of optimization
criteria can lead to suboptimal outcomes,
particularly in terms of the system’s ability
to adapt to real-world conditions [5-6].

The principle of optimization is
intricately connected to the development and
application of ecological-economic models,
which are essential tools for the strategic
planning and optimization of agricultural
systems. These models are designed to
create optimal plans based on a wide range
of criteria, thereby ensuring that all relevant
efficiency metrics are systematically
considered. The optimization process is not
merely about achieving the best possible
outcome in isolation but about creating a
balanced and sustainable approach that
integrates ecological, economic, and social
dimensions of agricultural production.

Equally significant is the principle of
efficiency, which focuses on the analysis and
optimization of production processes within

agricultural enterprises. This principle is
centered on improving the overall
functioning and productivity of the
enterprise by ensuring that resources are
utilized in the most effective and sustainable
manner. Adhering to the efficiency principle
enables the creation of comprehensive and
integrated databases that are suitable for
various levels of analysis—whether one-
dimensional, multidimensional, or inter-
mediate. These databases serve as the
foundation for informed decision-making
and strategic planning in agricultural
production. Furthermore, by applying the
efficiency principle in the analysis and
optimization of experimental calculations,
agricultural  enterprises can  achieve
significant reductions in the time and
material costs associated with information
processing, as well as the mathematical,
software, and technical support needed to
implement these processes [7].

To further elevate the quality and
effectiveness of analysis and production
planning within agricultural enterprises, it is
essential to fully integrate and operationalize
these principles. The successful imp-
lementation of these principles, when guided
by a systemic approach, will be enabled
through the use of advanced systemic
mathematical modeling of economic pro-
cesses. This approach allows for the
exploration and understanding of logical,
informational, and algorithmically inter-
connected models of complex agricultural
systems. By employing these models,
agricultural enterprises can make more
informed decisions, develop more effective
strategies, and ultimately achieve their long-
term goals of sustainable development and
increased productivity.

In summary, the integration of varia-
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bility, dynamism, optimality, and efficiency
principles into the planning and analysis
processes of agricultural production systems
iIs not only beneficial but necessary for
achieving sustainable and resilient ag-
ricultural practices. These principles provide
a robust framework for navigating the
complexities of modern agriculture,
enabling enterprises to adapt to changing
conditions, optimize their operations, and
contribute to the overall sustainability of the
agricultural sector. Through the comp-
rehensive application of these principles,
agricultural enterprises can enhance their
production processes, improve resource
efficiency, and achieve a balance between
economic growth and environmental
stewardship.

Results. The dried bed of the Aral Sea
in Central Asia, now an arid expanse dotted
with salt flats, stands as a stark example of
environmental degradation and its far-
reaching impacts. This once-vast body of
water has shrunk dramatically, leaving
behind exposed land that has become one of
the primary sources of toxic salts, pesticide
residues, and dust particles that are now
routinely swept into the atmosphere by the
region's winds. The environmental con-
sequences of this transformation are severe,
contributing to a broad array of ecological
and public health challenges, not just within
the immediate vicinity but also across vast
distances as airborne pollutants travel far
from their point of origin.

In addressing these pressing issues, this
section presents a detailed mathematical
model specifically developed to describe the
propagation of dust and salt particles
emanating from these ground-based sources
of heavy and light aerosols. The model is
sophisticated, taking into account the

complex interplay of meteorological con-
ditions—such as wind speed and direction,
temperature, and humidity—that influence
the dispersal patterns of these particles. By
simulating different weather scenarios, the
model provides critical insights into how and
where these particles are likely to travel,
settle, and impact the environment.

Moreover, to tackle the ongoing chal-
lenges of monitoring and forecasting the
region's ecological state, a robust suite of
mathematical and software tools has been
developed. These tools are integral to
making informed management decisions,
particularly in the context of environmental
remediation and protection efforts. The
software system is designed to consider a
comprehensive range of factors, including
the rate of soil erosion, prevailing weather
and climate conditions, and the specific
physical and chemical properties of the
aerosol particles being studied. This
multifaceted approach allows for a more
accurate and nuanced understanding of the
environmental dynamics at play.

Additionally, the software's predictive
capabilities enable stakeholders to anticipate
potential environmental crises and develop
proactive strategies to mitigate their impact.
For instance, by identifying areas at greatest
risk of contamination or degradation,
resources can be allocated more effectively
to safeguard vulnerable ecosystems and
communities. This proactive stance is
crucial not only for addressing the current
environmental challenges but also for
preventing further degradation and ensuring
the long-term sustainability of the region’s
natural resources.

In essence, the integration of mathe-
matical modeling and advanced software
tools represents a critical step forward in the
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management of the Aral Sea region’s envi-
ronmental crisis. By providing a detailed and
predictive understanding of how harmful
particles spread and interact with the
environment, these tools are essential for
crafting effective interventions aimed at
restoring and protecting the region's
ecological balance. This holistic approach
underscores the importance of combining
scientific innovation with strategic envi-
ronmental management to address one of the
most significant ecological challenges of our
time.

To forecast the spread of aerosols in the
environment, determine their concentration
in the area under consideration Dand assess
the amount of aerosols deposited on the
underlying surface, the corresponding ma-
thematical model wiII be used [8- 15]

a0
ot TUs; + v— (W Wg) +
00 = ;me + 5( 5) +08(x, y,2);
1)
H(X y,Z O) - HO(x .VJZ) (2)
—uaxz = (0 - 0a); 15 o, =
]/(9 - eaa)e; 56 (3)
—pu—| =y —0y);pu— =
Hol e v (6 —6a) ”ay|y=Ly
y(6 — Baa)e; (4)
—k5l,_, =Y (BE— ko) (5)
a6
—k—| =v(6—0,). (6)
zZ=H

When H =0we have an elevated
source at the level z=H (F, =0). of
ground sourcesF, = 0 (Q = 0).

The expression (1)- (6) in the region
D=0<x<a0<y<b0<z<
H), when the source is located in the ground
layer (Fig. 4). In Fig. 4, the “crosses”
indicate  above-ground  sources  of

atmospheric pollution [1-5].

The wvalue F,is a function of
x,y,z,tand must be determined from
experimental data depending on
meteorological conditions, properties of the
underlying surface, size and density of dust
particles.

1 2 3 4 5 6 T 8 9 10 1 12 13 14 15 16 17 18 19 20

® N & o A W N

Fig. 4. Location of sources on the surface
of the dried-out region of the Aral Sea
region.

To determine this, k let's consider the
following models:
1. k = const,u, v,w - const;
v+ kg -i,z <h,

2. k= “

\ v=|y|-
v+k1-z—,z>h,
1

z™

. k=k(z),v=v(z),w=w(2),

where his the height of the surface
layer, v is the turbulent viscosity.

Data analysis conducted to assess the
influence of various meteorological and
climatic conditions on particle transport
from the earth's surface has highlighted that
the key factor driving soil erosion is the
velocity of the incoming air flow. In
contrast, soil moisture is identified as the
principal element influencing the intensity of
the erosion process. While it is true that other
parameters can also affect the progression or
prevention of erosion, their impact is often
complex and difficult to predict with
precision due to the variability of en-
vironmental conditions.
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To address these challenges, it is
essential to incorporate a range of
parameters into mathematical models that
simulate the spread of harmful particles and
their concentration changes over time. Such
models must account for the velocity of air
flows, soil moisture levels, and additional
meteorological factors that can influence
particle transport. Given that physical and
chemical properties of the soil, such as
texture, composition, and cohesion, are
relatively stable, they can be treated as
constant values in the computational
formulas.

Incorporating these factors into the
mathematical modeling process allows for a
more comprehensive understanding of how
soil erosion and particle dispersion evolve
under varying conditions. This approach not
only aids in predicting the potential impact
of erosion but also supports the development
of effective strategies for managing and
mitigating its effects. Accurate modeling can
inform the design of interventions aimed at
controlling soil erosion and improving
environmental quality by providing insights
into how different factors interact and
contribute to the overall erosion dynamics.

Furthermore, by leveraging advanced
mathematical and computational techniques,
such as numerical simulations and scenario
analysis, researchers and practitioners can
explore a wide range of potential outcomes
based on different combinations of
meteorological and soil conditions. This
level of analysis helps in refining predictions
and making more informed decisions
regarding soil conservation practices and
environmental management strategies.

Ultimately, the goal is to enhance our
ability to predict and manage soil erosion
and particle transport in a way that

minimizes environmental degradation and
promotes sustainable land use practices. By
continuously  refining and validating
mathematical models with empirical data,
we can improve our understanding of these
complex processes and develop more
effective solutions to address the challenges
posed by soil erosion and its associated
Impacts.

Discussion. The dispersion of harmful
particles in the atmosphere and the dynamics
of soil erosion are significantly influenced
by wind speed and soil moisture, though
these factors impact the processes in distinct
ways. Specifically, an increase in wind
speed is known to exacerbate erosion
processes by enhancing the transport of
particles from the soil surface. Conversely,
an increase in soil moisture acts to mitigate
these processes by improving soil cohesion
and reducing the likelihood of particle
detachment.

According to the research outlined in
study [8], the overall relationship between
wind speed and soil moisture with respect to
soil erosion can be expressed through a
general mathematical framework. This
framework captures the interplay between
these parameters and their combined effect
on the erosion dynamics. The model can be
formulated as follows:

Fo = f(u,w). (7)

Here F, is the volumetric flow rate of
particles carried away by the atmospheric
front, m%/s.

To establish the type of function (7), it
IS necessary to analyze the forces that
contribute to the destruction of the soil and
counteract this destruction. We will denote
the destructive forces as F. They are opposed
by the resistance forces R, which include
such parameters as soil moisture and other
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physical and mechanical properties. expression in equation (12) can be

The process of soil erosion and removal | represented as
of harmful particles from the surface begins Colte/ (L) = cope/ (luy,). (13)
when the force F exceeds the force R. The In  expression (13), the dynamic
force of destruction F is determined by the | viscosity of the mixture is u.mainly

magnitude of the shear stress created by the
oncoming air flow. At the same time, with
an increase in the number of solid particles
in the flow, the total shear stress affecting the
soil increases.

To obtain a theoretical dependence, we
consider the process under equilibrium
conditions. In a state of dynamic equi-
librium, the difference between the forces F
and R must be equal to zero, that is:

F—R=0. (8)

Let us formulate an expression for these
forces. The relationship between the
volumetric flow rate F, of the entrained
particles and the flow velocity is expressed

as

OF,
F==—.y,
du X

where y is the shear stress, kg/m?2.
For the resistance force R, by analogy

with F, we take the expression

R=c, “7%0 (10)

Where u.— viscosity of the mixture (air
+ soil), kg * s/m? [ — distance between
individual particles, m; ¢, - soil constant.

Substituting (9) and (10) into (8), we
have

C)

Oy _ . hedFo _
suX "5 =0 (11)
or

Ko _ ¢yt (12)

ou Oy ac

Let us consider a separate expression
cott/(ly) in equation (12).

If we approximately assume that the
shear stress is determined by the value of the
external velocity u,, i.e. y = u,, then this

determined by the soil moisture, which
enhances the adhesion between individual
particles. Based on expression (13), it can be
assumed that the soil constant depends on
some function of moisture:
Cotte/ (i) = ¢of (§). (14)
In the future, we replace the function
f(¢) with a simple dependency
£ = cocol. (15)
Finally, dependence (14) takes the form
Cotto/ () = ¢of () = coco§ =
kyw, (16)
where k, is the soil constant, s/m.
Returning to expression (12), we obtain

OF, OF,
e kpi SR =0, (17)

Thus, an equation has been formulated
that makes it possible to calculate the
volume of particles carried away from the
soil surface, taking into account its humidity
and the speed of the approaching air flow.
Having determined the value of the
volumetric flow rate of particles F, and
applied the boundary condition (5), it
becomes possible to solve the problem of the
transfer and diffusion of pollutants in the
atmosphere.

Conclusion. Since problems (1)-(6) are
represented by multidimensional partial
differential equations with prescribed initial
and boundary conditions, deriving analytical
solutions to these equations is notably
intricate. These equations often embody
complex interactions and dependencies
across multiple dimensions, making exact
solutions challenging to obtain. To tackle
these challenges, an implicit finite-diffe-
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rence scheme with second-order accuracy in
time has been utilized. This numerical
method involves discretizing both the spatial
and temporal domains, which transforms the
continuous partial differential equations into
a set of discrete algebraic equations. These
discrete equations are then solved iteratively
to approximate the solution at specific points
in time and space. The implicit finite-
difference method is particularly advan-
tageous because it enhances the stability and
convergence of the solution, even in the
presence of complex boundary conditions
and varying initial states. Unlike explicit
methods, which can be prone to instability
and require small time steps to maintain
accuracy, the implicit scheme allows for
larger time steps and maintains accuracy
through its implicit formulation. This is
crucial when dealing with dynamic systems
where the behavior changes rapidly over
time. In practice, the application of this
scheme involves setting up a grid that covers

the entire spatial domain and discretizing the
time into discrete intervals. At each time
step, the implicit scheme updates the state of
the system based on the previous time step's
information, incorporating the effects of
spatial interactions and boundary conditions.
This iterative process continues until the
solution converges to a stable state that
accurately represents the behavior of the
system over time. The implementation of
this approach allows for effective simulation
and analysis of complex systems described
by partial differential equations, facilitating
insights into the behavior of phenomena
such as particle dispersion, soil erosion, and
other related processes. The numerical
solutions obtained through this method
provide valuable data for further analysis
and decision-making, contributing to a
deeper understanding of the underlying
dynamics and aiding in the development of
strategies for managing and mitigating
related issues.
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Annotatsiya. Ushbu magolada jahon sportda mehnat muhofazasini ta’minlashning
sanitar-gigiyenik chora-tadbirlari tahlil gilinib, jismoniy tarbiya va sportda mehnat
muhofazasini  boshgaruvining vazifalarini amalga oshirishda sportchilarning
mashg ‘ulotlari samaradorligini oshirish, jarohatlanishlarini oldini olishning asosiy
choralaridan biri sport inshootlarda sanitariya-gigiyenik talablari, sanitariya-texnik va
muhandislik uskunalari tizimlarining ishlashidan yuzaga keladigan zararli omillarni
kamaytirishning va texnik talablariga muhim ahamiyat garatish lozimligi atroflicha
bayon etilgan.

Kalit so‘zlar: mehnatni muhofaza qilish, sport, jismoniy tarbiya, shovgin, sport zali,
Ijtimoiy-igtisodiy, sanitar-gigiyenik, davolash-profilaktik.

OBECIIEYEHHUE OXPAHBI TPY/IA B CIIOPTE CAHUTAPHO-
I'M"'MEHUYECKHUE MEPDBI

Hap3sues Illoexkuooun Mypmo3saesuu

K.1n.H., doyenm, Obpazosamenvhvlil ynusepcumem « Peneccancy, Tawxenm, Y30exucman

Aunomayuna. B oOannOU cmamve NpOAHATUIUPOBAHBI CAHUMAPHO-SUSUEHUYECKUe
Meponpusimust no 0becneyeHuro OXpanvl mpyoa 8 Mupogom cnopme. OOHUM U3 KTHOYEBbIX
Meponpusmul, HANPAGIeHHbIX HA  NOo8blueHUe  IPhekmusHocmu  NnoO20MmoBKU
CNOPMCMEH08 U NPOPUIAKMUKY MPABMAMUIMA NPU peanu3ayuu 3a0ai YnpasieHus
Pu3zunecKol Kyibmypou u 0Xparol mpyoa 8 Cnopme, s811emcs cooaro0enue CanumapHo-
eUucUeHU4YecKux mpebo8aHull 6 CnopmusHvlx coopyacenusx. Iloopobno onucaua
HE0OX00UMOCMb CHUMCEHUSL 8PEOHbIX (DaKmMopos, BO3HUKAIOWUX Npu pabome cucmem
MEXHUYeCK020 U UHMCEHEPHO20 000pY0068aHUs, a makdxice YyoeleHue SHUMAHUS
COOI0OEeHUI0 MEeXHUUEeCKUX MpPebOBaHUIL.

Kntroueswvie cnosa: oxpana mpyoa, cnopm, guzuyeckoe eocnumanue, uym, CnOpmuGHblii
3an,  COYUANbHO-IKOHOMUUECKUU, CAHUMAPHO-CUSUEHUYECKUl, 1e4eOHO-NpouLaK-
Mu4ecKull.
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ENSURING OCCUPATIONAL SAFETY IN SPORTS SANITARY AND
HYGIENIC MEASURES

Narziev Shovkiddin Murtozaevich
PhD, Associate Professor, Renaissance Educational University, Tashkent, Uzbekistan

Abstract. This article analyzes the sanitary and hygienic measures aimed at ensuring
occupational safety in global sports. One of the key measures aimed at improving the
effectiveness of athlete training and preventing injuries while implementing tasks related
to the management of physical culture and occupational safety in sports is the adherence
to sanitary and hygienic standards in sports facilities. The article details the necessity of
reducing harmful factors that arise from the operation of technical and engineering
systems, as well as the importance of meeting technical requirements.

Keywords: labor protection, sports, physical education, noise, gym, socio-economic,

sanitary and hygienic, medical and preventive.

Kirish. Sportda mehnat muhofazasini
boshgaruvining vazifalarini amalga oshi-
rishda sportchilarning jarohatlanishlarini
keskin kamaytirish, sport inshootlarda sani-
tariya-gigiyenik  talablarni  kuchaytirish
muhim ahamiyatga ega. Muassasalarida
jismoniy tarbiya, sport anjomlari va
inventarlariga  qo‘yiladigan  gigiyenik
talablar O‘zbekiston Respublikasi “Davlat
sanitariya nazorati to‘g‘risida”’gi Qonuniga
muvofiq tuziladi.

Bolalar va o‘smirlar jismoniy tarbi-
yasining samaradorligi ko‘p jihatdan jis-
moniy mashqlar paytida atrof-muhit holatiga
bog‘liq. Shu munosabat bilan barcha turdagi
sport inshootlari va tashkil etilgan jismoniy
tarbiya va sport joylari sanitariya nazo-
ratidan o‘tkaziladi.

Bolalar va o‘smirlar muassasalarida,
mustaqil sport inshootlarida (bolalar va
o‘smirlar olimpiya zaxiralari maktablari,
sport profilidagi maktab-internatlar, bolalar
stadionlari, arenalar, suzish havzalari), shu-
ningdek ochig havoda jismoniy tarbiya va
tarbiyaviy va sport mashg‘ulotlari uchun
mo‘ljallangan binolar hududiy markaziy
davlat sanitariya-epidemiologiya xizmati

shifokorlarining sanitariya nazorati ostida
bo‘ladi [1].

Adabiyot tahlili va metodlar.
Jismoniy tarbiya va sportda mehnat
muhofazasini boshqaruvi ko‘p jihatdan jis-
moniy mashglar o‘tkaziladigan binolar ha-
vosida gigiyenik talablar
GOST 17.2.3.02-78 bo‘yicha xavfli va
zararli ishlab chigarish omillariga ko‘ra,
zararli begona moddalar, iflosliklar va hidlar
bo‘lmasligi kerak. CO, miqdori 0,1 foiz dan
oshmasligi kerak, changlilik — 1 m3 havoda
1,75 million chang donalari, havoning
oksidlanish qobiliyati 1 m3da 6-9 mg O,,
mikroblarning ifloslanishi gishda — 1 m?
havoda 4000 mg O, bo‘ladi [2].

Sport inshootlari havosining iflosla-
nishini oldini olish uchun shamollatish va
havoni tozalash tizimlarining zarur quv-
vatlarini aniglash kerak. Ventilyatsiya quril-
malarining samaradorligini va jalb gilingan
odamlar sonining quvvati bo‘yicha QMQ
2.04.05-97 — “Isitish, ventilyatsiya va kon-
ditsiyalashtirish” [3] talablari asosida gigi-
yenik me’yorlarga muvofigligini nazorat
qgilinadi.

Jismoniy tarbiya darslari yaxshi sha-
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mollatilgan zallarda o‘tkazilishi kerak, ular
uchun tashqi havo harorati + 5°C dan yugori
va havo tezligi 2 m/sek dan oshmaydi.
Tashqi havo harorati pastrog va havo tezligi
yuqori bo‘lganda, zaldagi mashg‘ulotlar
ochig transomlar bilan va shamollatish
orgali — talabalar yo‘qligida tanaffus pay-
tida o‘tkazilishi kerak. Xonadagi havo
harorati +15- +16°C ga yetganda, zalni
ventilyatsiya qilishni to‘xtatish kerak. Sport
zallarida optimal havo harorati +17-+20°C,
kiyim almashtirish xonalarida +20- +23°C.

Yopiq sport inshootlarini ventilyatsiya
qgilish tabiiy ravishda zalni derazalar va
transomlar orqgali shamollatish  orgali,
shuningdek, maxsus ventilyatsiya quril-
malari, shu bilan birga qurilmalar har doim
yaxshi tartibda bo‘lishi kerak, rejali profi-
laktik xizmat ko‘rsatish, davriy texnik va
sanitariya-gigiyena sinovlaridan o‘tishi ke-
rak [4]. Shamollatish va isitish jismoniy
tarbiya paytida havo almashinuvini bir kishi
uchun 80m?soat va havo harorati kamida
+14° C bo‘lishi kerak.

Sport shovginlari juda xilma-xil bo‘lib,
ular aperiodik, impulsiv, keng va tor dia-
pazon, o‘rta va yuqori chastotalar sifatida
tavsiflanishi mumkin. Sport shovginining
intensivligi shovgin manbasining turiga va
sport inshootlarining qurilish xususiyat-
lariga garab 50-129 dB oralig‘ida o‘lchanadi

[5].

SanQvaM Ne0325-16 “Ish joylarida
shovqin darajasining ruxsat etilgan me’yor-
lar’iga [6] asosan shovqin ko‘rsatkich-
larining maksimal darajasi yuqori chas-
totalar yopiq sport inshootlarining akus-
tikasiga qo‘yiladigan talablarni tartibga so-
ladi. 500-2000 Gs chastotalarda rever-
beratsiya, zalning hajmiga garab, minimal
1,38 dan 1,93 Gs gacha va maksimal — dan
1,48 dan 2,42 Gs gacha; 50000 m? dan oshiq

hajmli yopiq sport zallarida, ularning haj-
midan gat’iy nazar, o‘rtacha chastotalarda
(500—1000 Gs) reverberatsiya vaqti 2
soatdan oshmasligi lozim.

Sanitariya-texnik va muhandislik us-
kunalari tizimlarining ishlashidan, shu-
ningdek, sport turlari uchun sport zallaridagi
tashgi manbalardan binolarga kiradigan to-
vush darajasi — 50 dB dan oshmasligi
kerak, boshqa barcha sport zallari va binolar
uchun — ko‘pi bilan 60 dB dan yuqori
bo‘lmasligi kerak [5,7]. Shovqinli sport tur-
lari bilan shug‘ullanishda sport inshootlarida
shovgin darajasini pasaytirishga QMQ
2.01.08-96 “Shovqgindan  himoya”
talablari orgali erishish mumkin [8].

Binolarni ogilona joylashtirish, ovozni
yutuvchi materiallardan yoki maxsus ovoz
yutuvchi tuzilmalardan foydalanish. Katta
sport zallari va arenalarda shovqinni kamay-
tirishga shovgin manbalari ustidagi tovushni
yutuvchi to‘siglar va yengil material joy-
lashtirish orgali erishish mumkin [9]. Sport
inshootlarida tovush energiyasining fokus-
lanishi, aks ettirilgan tovush ma’lum zona-
larda to‘planganida ham sodir bo‘lishi
mumkin.

Og‘irlikni  ko‘tarish mashg‘ulotlari
o‘tkaziladigan zallarda shovqinni kamay-
tirish uchun pollarning ovoz o‘tkazuv-
chanligini kamaytirish uchun maxsus chora-
lar ko‘rish kerak (sintetik asosli pollar
ovozni eng yaxshi gabul qgiladi, ular bar-
doshli va uzog muddatlidir) [10, 11].

Mamlakatimizda sportni rivojlantirish
yo‘lida yuqori darajada o‘zgarishlar amalga
oshirilganligi bugun hech kimga sir emas.
Yosh avlodni barkamol qilib tarbiyalash
magsadida davlat standartlari talablariga
javob beradigan sport majmualari qurildi va
ular samarali faoliyat olib bormoqda [12].
Jismoniy tarbiya va sport mamlakat fu-
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garolari umumiy madaniyatining ajralmas
bir qismi bo‘lmog‘i zarur [13].

Jismoniy tarbiya va sport bilan doimiy
shug‘ullanish sog‘lom bo‘lishning eng mu-
him sharti, mashg‘ulotning yaxshi tashkil
gilinishi esa sport maktablardagi jismoniy
tarbiya mashg‘ulotlarining to‘g‘ri tashkil
qilinishi va yuqori darajada o‘tilishiga
bog‘lig. An’anaviy usulda tashkillashtirilgan
jismoniy tarbiya darslari maktab o‘quv-
chilarining ma’lum bir jismoniy imko-
niyatlarini rivojlantirish, mazkur yosh-
dagilar uchun xarakterli bo‘lgan bilim va
malakalarni, jismoniy tarbiya talablariga
javob beradigan bilimlarni shakllantirishga
garatilgan, xolos [14].

Sportdagi mehnatni muhofaza qilish va
xavfsizlik choralariga rioya qilish talabalar
hayoti va sog‘lig‘ini saqlash omillarining
muhim tarkibiy gismlari va jismoniy tarbiya
mashg‘ulotlarini muvaffaqiyatli o‘tkazish
uchun zarur va shart. Jismoniy tarbiya
murabbiylarining mehnat faoliyati anig.
Jismoniy tarbiya, sportchilarning yugori
jismoniy faolligi tufayli va mehnatni
muhofaza qilish choralariga alohida rioya
gilishni talab gilinadi [15]. Bu, bir tomo-
ndan, jalb gilinganlarning sog‘lig‘i va sport
tayyorgarligini  kuchaytirishga qgaratilgan
bo‘lsa, boshqa tomondan, mutaxassislarning
o‘zlarining sog‘lig‘i bilan bog‘liq. Bu
mehnatni muhofaza gilishning mazmunida
aks etadi. Mehnatni muhofaza qilish — bu
ishchilar hayoti va sog‘lig‘ini saqglash, shu
jumladan  huquqgiy, ijtimoiy-igtisodiy,
tashkiliy-texnik, sanitariya-gigiyena, davo-
lash-profilaktika, reabilitatsiya va boshqga
chora-tadbirlarini amalga oshirish orqali
ta’minlanadi [16].

Natijalar. Mamlakatimizda 2017-yil
bo‘yicha jami 51300 ta sport inshootlari,
ulardan 27573 tasi qishlog hududlarida

qurilib ishga tushirilgan. Ularning umumiy
quvvati kuniga 2663,3 Kkishiga teng.
Jismoniy tarbiya va sport klublarining soni
12312 ta bo‘lib, shundan 7303 tasi qishloq
joylarida faoliyat yuritadi. Shu jumladan
oliy ta’lim muassasalarida 78 ta, mehnat
jamoalarida 11 ta va boshqga tashkilotlarda
18 ta jismoniy tarbiya va sport klublari
muntazam faoliyat yuritmoqda.

Lekin shuncha imkoniyatlar yarati-
lishiga garamay sport inshootlarining meh-
nat muhofazasini yaxshilash masalasi ikkin-
chi darajadagi masala bo‘lib turibdi. Sport
zallardagi mehnat muhofazasi yaxshi emas-
ligi esa sportchilarning baxtsiz hodisalariga
olib kelishi, sportchilarning jismoniy tay-
yorgarligiga ta’sir etmasdan qolmaydi.

Muhokama.  Jismoniy tarbiyada
mehnat muhofazasini tizimli tashkil etish
orgali bizda sportdagi baxtsiz hodisalarni
keskin kamaytirishni imkonini beradi, bu
orqali sportdagi ko‘rsatkichlarimiz bir
muncha oshishini  ko‘rishimiz  mumkin
bo‘ladi. Tizimli tashkil etish orgali har bir
jarayoni nazoratda tutishimiz mumkin
bo‘ladi, birgina sport maydonchalarning

holati, iqlim ko‘rsatkichlari, sanitar-
gigiyenik holati bularni boshgara olish
imkonini  berishimiz mumkin bo‘ladi.

Germaniyada sportchilarning mehnat muno-
sabatlarini tartibga soluvchi maxsus gonun-
lar mavjud emas, bu asosan mehnatni
muhofaza qilish bo‘yicha normativ-huquqiy
hujjatlar bilan amalga oshiriladigan ularning
mehnatini  muhofaza qilishni  huquqiy
tartibga solishga nisbatan to‘g‘ri keladi.
2015 yil 10 dekabrdagi Dopingga qarshi
gqonun bundan mustasno bo‘lib, unda
sportchilarning sog‘lig‘ini himoya qilishga
garatilgan goidalar mavjud.

Germaniyaning sportchilarning mehna-
tini muhofaza qilish to‘g‘risidagi qonun-
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chiligi, birinchi navbatda, 1996 yildagi
“Mehnat xavfsizligi va sog‘ligi to‘g‘-
risida”gi qonunni o‘z ichiga oladi. Ushbu
gonunga asosan sportchilar mehnatining
tibbiy monitoringini amalga oshiradi. Sport
inshootlarida sportchilarning xavfsizligi va
sog‘lig‘iga ta’sir qiluvchi holatlarni hisobga
olgan holda zarur mehnatni muhofaza qilish
choralarini ko‘rishi shart. Agar mehnat
sharoitlari o‘zgarsa, u ularning samara-
dorligini oshirish uchun mehnatni muhofaza
qilish choralarini ko‘rib chiqishi kerak.

Undan ham oldin esa mehnatni
muhofazasini boshgaruvini ko‘rib chiqishga
magsadga muvofiq bo‘ladi uning uchun esa
A.M. Yelinning mehnat muhofazasini bosh-
qaruv tizimi haqidagi qarashlarini ko‘rib
chigamiz. Birgina boshgaruv hagida juda
ham ko‘p ma’lumotlar keltirgan boshgaruv
rejasini samarali tashkil qilishni yoritib
bergan.

Mehnat muhofazasini boshqaruv tizi-
mining muhim tarkibiy gismlari ham usullar,
protseduralar, yondashuvlar va usullar
bo‘lib, ularni amalga oshirish boshqaruv
ta’siri texnologiyasini tashkil qiladi.

Mehnat muhofazasi boshgaruv tizimi
murakkab ijtimoiy va ishlab chigarish tizimi
bo‘lib, unga shaxs (boshqaruv subyekti va
obyekti, xavf omili va obyekti sifatida) —
ishlab chigarish muhiti — ijtimoiy muhit —
mehnat sharoitlari (ish joyi) kiradi. Bu
tasodifiy va oldindan aytib bo‘lmaydigan
tabiatning bir-biriga bog‘liq bo‘lmagan[17]
ko‘plab omillari ta’sir qiladigan tizim
hisoblanadi.

Xulosa. Bundan ko‘rinib turibdiki,
jismoniy tarbiya va sport sohasi tash-
Kilotlarida mehnat muhofazasini boshgaruv
tizimini ishlab chigish sportchi va murab-
biylarni nazorat gilish va ularning baxtsiz
hodisalarini kamaytirishga xizmat qiladi.
Sport sohasida buni tashkil gilish orgali esa
sportchilarning xavfsizligini, tayyorgarlik
jarayonini, sog‘lig‘ini va bir gqancha masa-
lalarni hal gilishga imkon beradi. Demak
mehnat muhofazasini boshgaruv tizimini
yo‘lga qo‘yish orqali tashkiliy-texnik,
ijtimoiy-igtisodiy, sanitar-gigiyenik, davo-
lash-profilaktik vazifalar oz o‘zidan ishning
unumdorligiga olib keladi.
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Annotatsiya. Jahonda har ganday faoliyat turli kutilmagan tabiiy ofatlar ogibatida yoki
insonni tashqi va ishlab chigarish omillari ta’siridan himoya qilish bo ‘yicha choralar
ko ‘rilmaganligi yoxud kimningdir xato xatti-harakati oqibatida paydo bo ‘ladigan
xavflardan soqit gilaolmaydi. Shu boisdan ham, mehnatini muhofaza qilish, baxtsiz
hodisalar va shikastlanishlar dinamikasini kamaytirish chora-tadbirlarini ishlab
chigishga istigholdagi ustuvor vazifalardan biri sifatida e’tibor qaratilmogda. Ushbu
magqolada obodonlashtirish bo ‘yicha ishchilarning xizmat vazifasini bajarish chog ‘idagi
xavflarni aniglashda o ‘rganiladigan omillar, xavflarni Fine-Kinney usuli bo ‘yicha balli
baholash va bu baholash natijasida mehnatni muhofaza gilish samaradorligi oshishi
ko ‘rib chigilgan.

Kalit so‘zlar: obodonlashtirish, mehnat sharoiti, xavf, xavf manbai, baholash, Fine-
Kinney usuli, kasbiy xavf, mehnat muhofazasi, kasb kasalligi, bandlik.

METOAbI OHEHKHA PUCKA OCHOBHbBIX PABOTHHUKOB IIPH
BBINIOJIHEHUU CJIYKBHBIX OBSI3AHHOCTEN

Mamawaes baxpom Cagaposuu Haps3uee Illoexkuooun Mypmosaesuu
Tepmu3cKutl UHIHCEHePHO-MEXHOIOSUYECKU UHCIUMYM, CIMapuiuil PhD, ooyenm, Obpazosamenvhviii ynusepcumem Peneccanca,
npenooasamens, Tepmu3s, Ysoexucman Tawxenm, Y306exucman

Annomauun. Jlhobas OesmenrbHOCMb 6 Mupe He Modcem uzbexncams pPUucKos,
BOZHUKAIOWUX 8 Pe3VIbIMame PA3TUYHbIX HEOHCUOAHHBIX NPUPOOHBIX KAMAKIUZMO8 UIU 8
pe3yibmame HEnpUHAmMuUs Mep Nno 3auume 4ei08eKda Om B6030elCmEUss GHEeUHUX U
NPOU3BOOCMEEHHLIX (Dakmopos, aubo 6 pe3yavmame Ube20-1Ub0 HeNnpaGUILHO20
nosedenus. Ilo smoul npuuuHe SHUMAHUE YOeNsemcs paspabomke Meponpusmuil no
CHUICEHUIO OUHAMUKU OXPAHbL MPYOd, HECUACMHbIX CIY4aes U mpasmMamusma KaKk 0OHOU
U3 npuopumemmuslx 3a0ay Ha nepcnekmusy. B oannou cmamove usyuaromcs gaxmopui,
KOmopble U3yuaomes npu OonpeoeseHuu pPUcKo8 Hpu BblNOJIHEHUU 00SA3aHHOCMEL
PAbomHuKo8 o03eNleHeHuUs, OyeHKe puckos no memody PDatina-Kunnu u nogviuenuu
aghhexmusrnocmu oxpanvl mpyoa 6 pe3yibmame Mol OYeHKU. 000V MAHHbBIU.
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METHODS FOR RISK ASSESSMENT OF KEY EMPLOYEES WHEN
PERFORMING OFFICE DUTIES

Mamashayev Bahrom Safarovich
Termez Engineering-Technological Institute, Senior Lecturer,
Termez, Uzbekistan

Narziev Shovkiddin Murtozaevich

PhD, Associate Professor, Renaissance Educational University,
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Abstract. Any activity in the world cannot avoid risks arising as a result of various
unexpected natural disasters or as a result of failure to take measures to protect people
from the effects of external and industrial factors, or as a result of someone else's incorrect
behavior. For this reason, attention is paid to the development of measures to reduce the
dynamics of labor protection, accidents and injuries as one of the priorities for the future.
This article examines the factors that are studied in identifying risks in the performance
of landscaping workers' duties, assessing risks using the Fine-Kinney method, and
improving occupational safety and health performance as a result of this assessment.
thoughtful.

Keywords: landscaping, working conditions, risk, source of risk, assessment, Fine-Kinney

method, occupational risk, labor protection, occupational disease, employment.

Kirish. 2022-2026-yillarga mo‘ljal-
langan Yangi O‘zbekistonning taraqqiyot
strategiyasidagi 69-maqgsadida mehnat sha-
roitlarini  yaxshilash  belgilangan  [1].
Respublikada shaharlar, tuman markazlari,
shahar posyolkalari va gishlog aholi punkt-
lariga zamonaviy giyofa baxsh etish mag-
sadida, shu jumladan, respublika tumanlari
va shaharlaridagi mavjud obodonlashtirish
masalalari bo‘yicha tashkilotlar (bo‘lin-
malar) negizida obodonlashtirish bosh-
qarmalarini tashkil etish yo‘li bilan obodon-
lashtirishni yaxshilash yuzasidan izchil cho-
ralar ko‘rilmoqda.

Shu bilan birga, oxirgi 4 yilda tuman
(shahar) obodonlashtirish boshgarmalari-
ning moddiy-texnik jihatdan yetarlicha
ta’minlanmaganligi va jihozlanmaganligi,
malakali kadrlar yetishmasligi, ularni mod-
diy rag‘batlantirish va ijtimoiy ta’minlash-
ning past darajada ekanligi shuningdek,

ushbu sohada ta’sirchan jamoatchilik nazo-
ratining yo‘qligi aholi punktlarini obodon-
lashtirish sohasida kompleks chora-tadbirlar
olib borilmoqgda.

Adabiyotlar tahlili va metodlar.
O‘zbekiston Respublikasi Prezidentining
2019-yil 4-iyundagi PQ-4351-son hamda
2021-yil 2-apreldagi PQ-5052-sonliga garo-
riga asosan obodonlashtirish boshgarma-
larining kuch va resurslaridan ogilona foy-
dalanish, ularning ishini optimallashtirish,
qo‘l mehnatini kamaytirish shuningdek,
obodonlashtirish sohasida ishlarni tashkil
etishni takomillashtirishning asosiy vazi-
falari va yo‘nalishlari belgilab berilgan [2,
3].

Hududlarda aholi turmush darajasini
oshirish, keng ko‘lamli obodonlashtirish va
ko‘kalamzorlashtirish, shuningdek, sog‘lom
turmush tarzini shakllantirish magsadida
yangi maydonlar va hiyobonlarning barpo
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etilishi tufayli Obodonlashtirish boshqar-
malarida ish hajmlari (supurish, ko‘kalam-
zorlashtirish, irrigatsiya tarmoglari, tashqi
yoritish va hokazo) oshib bormoqgda. 2019-
yilda Respublikaning shahar va tuman Obo-
donlashtirish boshgarmalari tasarrufidagi
ko‘kalamzorlashtiriladigan hamda obodon-
lashtiriladigan maydonlar 203 569 ming m?
ni tashkil etgan bo‘lsa 2022-yilga kelib 227
791 ming m? ni ya’ni ko‘kalamzorlashtirish
maydonlari 24 222 ming m? ga ortganligini
ko‘rsatmoqda.

Obodonlashtirish  boshgarmalarining
ustuvor vazifalari obodonlashtirish va
ko‘kalamzorlashtirish ishlari xavfsizligini
ta’minlash, ish jarayonini optimallashtirish,
ishchilar, jumladan obodonlashtirish bo‘yi-
cha ishchilarining sog‘lig‘ini, hayotini,
xavfsizligini himoyalash va ish qobiliyatini
tiklashdan iborat [4]. Obodonlashtirish
bo‘yicha ishchilari bajaradigan ishlarning
yuqori sifatini ta’minlashda aniq va og‘ir
jismoniy harakat gilish talab etiladi. Inson-
ning asosiy harakat sifatlari uning tayanch-
harakat apparatini hosil giladigan quvvatiga
bog‘lig bo‘ladi [5]. Chunki obodonlashtirish
bo‘yicha ishchilarining barcha harakat
turlari tayanch-harakat apparati mushak-
larining energiya sarfi bilan bog‘liq.
Obodonlashtirish bo‘yicha ishchilarining
mexanik harakatlari piyoda yurish, har xil
og‘irlikdagi yuklarni tashish, turli zina-
poyalardan ko‘tarilish va tushish, o‘tirib-
turish  kabi harakatlardan iborat [6].
Yugqorida sanab o‘tilgan jismoniy ishlarni
bajarishda bir vaqtning o‘zida tayanch-
harakat apparatining bir gancha mushaklari
ishtirok etadi va bu katta miqgdordagi
energiya sarfiga olib keladi. Obodon-
lashtirish bo‘yicha ishchilari tomonidan
jismoniy ishlarni bajarish tartibi asosan
dinamik ishdir [7].

Bugungi kunda aholining ijtimoiy
hayotda i1jobiy o‘zgarishlar qilish, bandlikni
ta‘minlsh va ishsizlikka garshi kurashish
davlat siyosatining ustuvor yo‘nalishlari
darajasiga ko‘tarilgan. Xususan,
O‘zbekiston Respublikasida inson, uning
hayoti, erkinligi, sha’ni va qadr-gimmati oliy
gadriyat hisoblanadigan insonparvar demok-
ratik davlat va jamiyat boshgaruvni amalga
oshiradi. Shu bois, “Mehnatni muhofaza
qilish to‘g‘risidagi”gi (yangi tahrir) Qonuni-
ning 6-moddasida “Mehnatni muhofaza
gilishni  davlat tomonidan boshgarish
O‘zbekiston Respublikasi Vazirlar Mahka-
masi, mehnatni muhofaza qilish sohasidagi
maxsus vakolatli davlat organi, shuningdek
mehnatni muhofaza gilish sohasida gonun-
chilikka muvofiq ayrim vakolatlarga ega
bo‘lgan boshga davlat organlari tomonidan
amalga oshiriladi” deb belgilab qo‘yilgan [8,
9].

Aholini ijtimoiy himoya qilish va salo-
matligini saglash, xavfsiz va gilay mehnat
sharoitlarini yaratish, xavfli va zararli ishlab
chigarish omillaridan muhofaza qilishni
amalga oshiruvchi mehnat muhofazasini
boshqgaruv tizimini tashkil etish O‘zbekiston
Respublikasi Mehnat Kodeksi va “Mehnatni
muhofaza qilish to‘g‘risida”ga qonunida
ham belgilab berilgan.

O‘zbekiston  Respublikasi  Mehnat
Kodeksining 25-moddasida, mehnatni mu-
hofaza qilish normativ talablariga muvofiq
bo‘lgan mehnat xavfsizligini va shart-
sharoitlarini ta’minlashi, xodimlarni o‘z
mehnat majburiyatlarini bajarishi uchun
zarur bo‘lgan asbob-uskunalar, asboblar,
texnik hujjatlar va boshga vositalar bilan
ta’minlashi [8] ish beruvchining majburi-
yatida ekanligi belgilangan.

Muhokama. Obodonlashtirish bo‘yi-
cha ishchilarning mehnat xavfsizligini balli
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baholash har bir ish joyida barcha ish turlari
bo‘yicha amalga oshiriladi. Ishlarning bar-
cha turdagi bajarayotgan ishlarini hisobga
olgan holda, shuningdek, agar kerak bo‘lsa,
bir guruh ishlar, tarkibiy bo‘linma, ishlar-
ning o‘ziga xosligi uchun umumlashtirilgan
jarayonda amalga oshiriladi.

Barcha aniglangan xavflar batafsil va
aniq tasvirlangan bo‘lishi kerak. Qanchalik
ko‘p ma‘lumotlar bo‘lsa, xavfni keyingi
baholash shunchalik ishonchli bo‘ladi.

Xavf manbalarini aniglash uchun
quyidagilarni ko‘rib chiqilishi magsadga
muvofiq:

1) oddiy (kundalik) va noyob (bir
martalik) ish, favqulodda vaziyatlar;

2) Obodonlashtirish xavfli ishlab chi-
garish  obyektlarining  hududida olib
borilayotgani;

3) infratuzilma, jarayonlar, ish joylari
va ish joylarining joylashuvi, asbob-
uskunalar, qurilmalar, materiallar va xo-
mashyo (tashuvchi tomonidan taqdim
etilgan ish beruvchi yoki boshga tomonlar);

4) inson omili (shaxsiy magsadlar,
qobiliyatlar, xodimlarning niyatlari va
tasavvurlari, ularning xatti-harakatlari, ijti-
moiy igtisodiy ahvoli, etnik kelib chigishi va
madaniyati va boshgalar);

5) manbalari ish joyi bilan bog‘liq
bo‘lmagan xavf-xatarlar, lekin sog‘lig‘iga
salbiy ta‘sir ko‘rsatishi mumkin bo‘lgan va
ishchi xavfsizligi;

6) tashkilotdagi o‘zgarishlar yoki taklif
gilinadigan o‘zgarishlar, uning faoliyat yoki
materiallar;

7) mehnatni  muhofaza qilishni
boshqarish tizimidagi o‘zgarishlar, shu jum-
ladan. vaqgtinchalik va ularning jarayonlar va
faoliyatga ta‘sir qilish;

8) xavflarni baholash bilan bog‘liq
amaldagi me‘yoriy hujjatlar.

Xavfni aniglash uchun kirish sifatida,
shuningdek, hamma xavf baholash, tashki-
lotda mavjud quyidagi va boshga tomon-
lardan olingan hujjatlar va ma‘lumotlar
(masalan, pudratchilar):

1) mehnat sharoitlarini, ishlab chiga-
rishni maxsus baholash natijalari nazorat,
davlat sanitariya-epidemiologiya nazorati;

2) baxtsiz hodisalar, ishlab chiga-
rishdagi baxtsiz hodisalarni  tekshirish
materiallari va kasbiy kasalliklar,

3) mehnat sharoitlari va xavfsizlik
holati ustidan ichki nazorat natijalari;

4) davriy tibbiy ko‘rik natijalari;

5) binolar va inshootlarning texnik
holati to‘g‘risidagi ma‘lumotlar; ishlab
chigarish maydonchalari,

6) uskunaning texnik holati va texnik
xizmat ko ‘rsatishi to‘g‘risidagi ma‘lumotlar;

7) asbob-uskunalar, asboblar va texnik
hujjatlar qurilmalar,

8) texnik hujjatlar (texnologik regla-
mentlar) ishlab chigarish jarayonlari,

9) ish va lavozim tavsiflari, mehnatni
muhofaza qilish bo‘yicha ko‘rsatmalar va
ish beruvchining boshga mahalliy hujjatlari,

10) statistik ma‘lumotlar, ilmiy tadqi-
qgot, uslubiy tavsiyalar,

11) xodimlarning so‘rovlart;

12) normativ-huquqgiy hujjatlarning
talablari.

Identifikatsiya natijalariga ko‘ra, unda
mavjud bo‘lgan barcha xavflar ro‘yxati, shu
jumladan mumkin bo‘lganlar muayyan va-
ziyatlarda yoki favqulodda vaziyatlarda
paydo bo‘ladi.

Mehnat xavfsizligini  baholashning
“Tekshirish varaqasi usuli (nazorat, nazorat
ro‘yxati)”, “Agar... nima bo‘ladi?”, “Aqliy
huyjum”, “Delfi”, “Intervyu”, “Matritsa”,
“Fine-Kinney”, “Hodisa daraxti tahlili”,
“Nosozliklar turlari va oqibatlarini tahlil
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qilish”, “Turlarni tahlil qilish, nosozliklar-
ning oqibatlari va tanqidiyligi”, “Nosozliklar
daraxti tahlili (nosozliklar)”, “Inson omili
ta‘sirini baholash” kabi keng tarqalgan
usullari bor. Bu usullar orasida Fine-Kinney
usuli xavf darajasini va ularni baholash,

xavflarni boshqgarishga ustuvorlik berish
imkoniyatini beradi. Bu uchta ishchining
xavflarga duchor bo‘lishi, xavflarning yuza-
ga kelish ehtimolligi va xavflarning jiddiy
oqibatlari kabi komponentning hosilasidir.
Fine-Kinney usuli oldindan tuzilgan ball

1-jadval
Xavf ehtimoli, ta‘siri va oqibatlarini hisoblash
Xavf e et . -
ehtimolining | Ball | Xavilitassir gilish | 5, Xavi ogibatlarining Ball
. 4 xususiyatlari xususiyatlari
xususiyatlari
Bu albatta sodir Doimiy (ish vagtida Ko‘p sonli jarohatlangan va
o 10 bir necha marta) 10 . : . 100
bo‘ladi halok bo‘lgan baxtsiz hodisalar
kunlar, smenalar)
Muntazam ravishda O‘limga olib keladigan baxtsiz
Juda ehtimol 6 (har ish kuni, 6 hodisa, hayot bilan mos 40
smenada) kelmaydigan kasb kasalligi
Uzoq vagt davomida mehnat
. . . gobiliyatini yo‘qotish, kasbiy
Xaraktersiz, Vagqti-vaqti bilan . T Iy
. 3 3 kasallik, nogironlik bilan og‘ir 15
ammo mumkin (haftada) . : .
baxtsiz hodisa (shu jumladan
guruhli baxtsiz hodisa).
Ba‘zan Jiddiy oqibatlarsiz yoki
Darhagiqat 1 : 2 nogironliksiz jiddiy baxtsiz 7
(oylik) .
hodisa
Tasavvur gilish Vagtinchalik kichik baxtsiz
mumkin, lekin bu 05 Kamdan-kam (har 1 hodisa (shu jumladan guruh 3
aql bovar ' yili) avariyasi).
gilmaydi nogironlik
Juda kamdan-kam
Deyarli imkonsiz | 0,2 (yiliga E)(grrr:;artadan 0,5 Kichik baxtsiz hodisa, birinchi .
Mutlago mumkin yordam etarli
a 0 Hech gachon 0
emas
2-jadval
Kashiy xavf darajalarining tasnifi
IPR ballar Xarakterli Harakat qilish zarurati
0-20 Hech ganday xavf yo‘q yoki Hech ganday chora-tadbirlar talab gilinmaydi
ahamiyatsiz
21-70 Kichik o‘rtacha xavf Harakatlar talab gilinadi, lekin ularni
rejalashtirish uchun ko‘p vaqt bor
7,1-200 O‘rtacha muhim xavf Qisga vagt ichida chora-tadbirlarni rejalashtirish
va amalga oshirishni talab giladi
201-400 Yugori xavf Shoshilinch chora-tadbirlar talab gilinadi
400 dan ortiq Juda yuqori xavf Harakat gilinmaguncha faoliyatni to‘xtatishni
talab giladi
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bilan ifodalangan ushbu uch parametr uchun
darajalarni belgilaydi. Mehnatni muhofaza
qgilish talablarini buzish yoki ularga rioya
gilmaslik shikastlanish va kasb kasal-
liklariga olib keladi [10].

Obodonlashtirish bo‘yicha ishchilar-
ning xizmat vazifasini bajarish chog‘idagi
xavflarni balli baholash (Fine-Kinney
usuli bo‘yicha)

IPR = Vr x Pd x Ps,

bunda IPR - bu kasbiy xavf indeksi,

Vr - xavf ehtimoli,

PD - xavfga duchor bo‘lish,

Ps - xavf ogibatlari.

Har ganday faoliyatida ishchilar uchun
muayyan xavflar kelib chigadi. O‘zbekiston
Respublikasi Mehnat Kodeksining 361-
moddasiga muvofiq ishlash uchun mo‘ljal-
langan asbob-uskunalar mazkur turdagi
asbob-uskunalar uchun belgilangan xavfsiz-
lik normalariga mos bo‘lishi, tegishli texnik
pasportlarga (sertifikatga), ogohlantiruvchi
belgilarga ega bo‘lishi va ish joylarida
xodimlar xavfsizligini ta‘minlash uchun
to‘siglar yoki himoya vositalari bilan ta‘min-
langan bo‘lishi kerak.

Qonunchilik darajasida xavflarni baho-
lashni o‘tkazish metodologiyasi yo‘q, shu-
ning uchun ish beruvchi uni mustaqil
ravishda ishlab chigish huqugiga ega.
Tashkilotlar o‘z-0°zini baholashni o‘tkazishi
yoki xizmatlar bozorining professional ishti-
rokchilarining bilan shartnoma tuzish orqali
amalga oshirishi mumkin.

Obodonlashtirish bo‘yicha ishchilar-
ning mehnat xavfsizligini balli baholashni
amalga oshirish uchun uslub ishlab chigish
va uni amalga oshirish orgali mehnat
jarayonidagi xavflarni erta aniglash orqgali
baxtsiz xodisalar va kasbga alogador kasal-
liklar dinamikasini kamaytirish mumkin.

Obodonlashtirish bo‘yicha ishchilar-

ning mehnat xavfsizligini balli baholash
uslubi quyidagilarni o°z ichiga olishi kerak:

1) baholashning magsadi va vazifalari
(birinchi marta yoki yo‘qligiga qarab).
baholash takrorlanadi, lekin, qoida tariga-
sida, baholashning magsadi xavfsiz mehnat
sharoitlarini ta‘minlash bo‘yicha chora-
tadbirlarni takomillashtirish),

2) baholash bosgichlari va muddatlari;

3) normativ-huquqiy hujjatlar, xavflar
to‘g‘risidagi ma‘lumotlar manbalari;

4) zarur resurslar va moliyalashtirish
miqdori;

5) xavflarni baholash usullari;

6) hujjatlar va baholash natijalariga
go‘yiladigan talablar.

Obodonlashtirish  bo‘yicha ishchilar-
ning mehnat xavfsizligini balli baholashni
komissiyasining tarkibi tashkilotning o‘zi
tomonidan belgilanadi. Balli baholashning
hajmi va bajariladigan ishlarning o‘ziga xos
xususiyatlarini hisobga olgan holda yuqori
turuvchi tashkilot vakillarini Kiritish tavsiya
etiladi (masalan, bosh muhandis, bosh ener-
getik). Komissiya tarkibi mehnat muhofaza
Xizmati (boshgarmasi, bo‘limi, shu’basi,
mutaxassisi) boshgaruv mutaxassislar, ja-
moat nazorati vakillaridan tashkil topadi.

Xulosa. Obodonlashtirish boyicha ish-
chilarning ish faoliyati, asosan har ganday
noxush meteorologik vaziyatlarda, kechayu
kunduz ochiq havoda davom etadi.

Obodonlashtirish va ko‘kalamzorlash-
tirish ishlarini olib borish chog‘ida mehnat
faoliyati bilan bog‘liq ravishda sodir bo‘lgan
baxtsiz hodisalar va boshga jarohat-
lanishlarni o‘rganish va hisobini yuritish
O‘zbekiston Respublikasi Vazirlar
Mahkamasining 1997-yil 6-iyundagi 286-
sonli garori “Ishlab chigarishdagi baxtsiz
hodisalarni va xodimlar salomatligining
mehnat vazifalarini bajarish bilan bog‘liq
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boshqga xil zararlanishini tekshirish va hisob-
ga olish to‘g‘risida”gi nizomga muvofiq
amalga oshiriladi.

Obodonlashtirish va ko‘kalamzorlash-
tirish ishlari ma’muriyati xodimlarni belgi-
langan me’yorlarga muvofiq, kerakli yakka
tartibdagi himoya vositalari bilan ta’min-
lashi, ulardan foydalanish muddatlariga
hamda saqglash, yuvish, tozalash va ta’mir-
lash bo‘yicha zaruriy shartlariga rioya qilini-
shini ta’minlagan holda yakka tartibdagi
himoya vositalarini berish hisobini yuritishi
shart. Yakka tartibda himoyalanish vosita-
laridan foydalanishi lozim bo‘lgan xodimlar,
ularning qo‘llanish usullarini, himoyalanish
xususiyatlariga, amal qilish muddatlari

to‘g‘risida to‘lig ma’lumotlarga ega bo‘lishi
hamda ulardan foydalanishga o‘rgatilishi lo-
zim.

Obodonlashtirish  bo‘yicha ishchilar-
ning mehnat xavfsizligini balli baholash har
bir ish joyida barcha ish turlari bo‘yicha
amalga oshiriladi. Ishlarning barcha turdagi
bajarayotgan ishlarini hisobga olgan holda,
shuningdek, agar kerak bo‘lsa, bir guruh
ishlar, tarkibiy bo‘linma, ishlarning o‘ziga
xosligi uchun umumlashtirilgan jarayonda
amalga oshiriladi. Barcha aniglangan xavflar
batafsil va aniq tasvirlangan bo‘lishi kerak.
Qanchalik ko‘p ma‘lumotlar bo‘lsa, xavfni
keyingi baholash shunchalik ishonchli
bo‘ladi.
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KAIIKAJIAPE BUJIOSITUJIA, 3AMOHABHUH CYB TEXKOBUH
TEXHOJIOTHUSIJIAP ®OMJIAJTIAHUE CYB TAHKUCJIUTH
MYOMMOCHUHU KAMAUTUPULLI MAKCAJUJIA OJIUB BOPUJIAETIAH
YOPA-TAJIGUPJIAPH

o Y

Mamsakyboe baxmusap Illamypamosuu Axéee Outbex Paxmam yanu

K/x.¢0.0., npogpeccop “Towxenm uppucayus 6a KUULIOK “TUKXMMMH” munnuti maokuxom yHusepcumemunure Kapuiu
XVACANUSUHU MEXAHUSAYUANAUL MYXAHOUCAAPU UHCIMumymu”’ uppueayusi 6a A2pOMexXHONOSUANAD UHCIMUMY MU,
Munnuii maoxuxom yuusepcumemu, Towxenm, Y3bexucmon Kapww, Y36exucmon

Annomauyusn. Xosupoa 6ymyn 0yné muxécuoa, Pecnybonauxaoa, scymnaoan Kawkaoapé
BUNOAMUOA UUNOAH - UUI2A CY8 MAHKUCTUSUHUHE KY3AMULAEMEAHAUSY KUULLOK XYHCATUU
IKUHNIAPUHU  eMULUMUPULLOA MABICYO CY8 DPeCYPCIapuoan Ccamapani 6a OKUIOHA
Govoananuw Kepaxnueuoar oanonam xucoonramaou. CysHu 3KuH manabuoar Keuuo
YUKKAH X0110a emKa3ub bepuuioa Cy8HU medcauouear mexHoai0SUsAAPHU HCOPULL KUTULUL
Kamma axamusim Kaco Kuiaou.

Yoy myammonapru xan kuauuioa 3aMoHABUL CY8 MeEHCOBYU MEXHOJIOUANAP ACOCUOQ,
KUULTIOK XYAHCANUSU SKUHIAAPHUHE CY20pUWL MYyO0amuHu myzpu Oeneunaul, cy0pund
Cy8aapunu MaKoyn 0aspoa ea beneunanean Hopmaoa dbepuut hepmep XyicarukiapuHuHe
UKMUCOOULl CAMAPAOOPIUSUHU SIHAOA OWUPULL UMKOHUHU Oepuwiu yubdy maxonaoa
epumub bepueaH.

Kanum cyznap. Kawkaoapé, cys manxuciueu, Cys meicoyu 3aMOHABUL MEeXHOI02Usap,
momuuramub cyopunt, émupramub cyopuit, Ouckepm, mynpox oCmuoaHn Cy20pull,
6y200U 6a naxma SKUHIAPU, CV8 MAKYULIUSY, YOpA-maddbupaap.

MEPHI, TPUHUMAEMBIE J1JI5I CHUKEHUS ITPOBJEMBbBI
BOJIOJE®UIIUTA C HCITOJIb30OBAHUEM COBPEMEHHBIX
BOJOCBEPEXKAIOIIUX TEXHOJIOTUM B KAIIKATAPBUHCKOM
OBJIACTH

Mamaxyboe baxmuap IHlamypamoesuy Hxéeea Onbex Paxmamosuu
0.¢/x.1., npogpeccop Hayuonanvnwlil ucciedosamenbckuil Jlokmopanm Kapwiunckuii uncmumym uppuzayuu u
yHugepcumem ““TawkeHmCKutl UHCIMUMYm UHICEHEPO8 UppUayuu azpomexnonozuti npu Hayuonanonom ucciedosamensckom
u Mexanusayuu cembckozo xossicmea”’, Towkenm, Y3bexucman yhusepcumeme « THUUMCXy», Kapwu, Y36exucman
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Annomauyusn. Tom chakm, umo degpuyum 800v1l HAOAOOAEMCS U3 200d 8 200 B0 BCEM MUpe,
8 pecnyonuxe, 8 mom yucie u 6 Kawxaoapvunckou obracmu, s6isemcs noxazamenem
HeobXxooumocmu 3pHexmusHoco u payuoHaIbHO20 UCHOIb308AHUSL UMEIOUUXCA BOOHBIX
PeCYpco8 npu BulpaujUBaAHUU CelbCKOXO3AUCMBEHHbIX Kyabmyp. bonvuwoe 3nauenue
umeem e6HeodpeHue 6000chepe2arwux MexXHOI02Ull 8 CHAOMCeHUU 000U UCX00sT U3
HOMPEOHOCU CEeNbCKOXO3AUCTBEHHBIX KYIbMYP.

Ilpu pewenuu smux 3a0auy HaA OCHOBE COBPEMEHHBIX 8000COHEPe2arOWUX MEXHOI0UL
NOACHAEMCS, YMO MONCHO ewje 0onbule NOBLICUMb IKOHOMUYECKYIO IPdexmusHocms
CENIbCKOXO3ANUCMBEHHBIX NPEONPUAMULL 34 CUem NPAGUIbHO20 ONpedeneHUs Nnepuooa
OpPOWEHUSI  CeNbCKOXO3AUCNBEHHbIX KYAbMYp, o0becnedenuss HNOAUBHOU 8000l NO
ONMUMANbHOE 8PeMsL U 8 YKA3AHHOM memne.

Kntouesvie cnosa: Kawkaoapvs, manogooue, cogpemenHbvle 8000chepezaloujue
MEeXHON02UU, KaneibHoe opoulenue, 00Jcoesanue, OUcKepm, noOnoY8eHHoe opouleHie,
nOCesbl NUUEHUYbL U XAONKA, MAL0800bE, Mepbl.

MEASURES TAKEN TO REDUCE THE PROBLEM OF WATER SHORTAGE
USING MODERN WATER-SAVING TECHNOLOGIES IN THE

KASHKADARYA REGION
Matyakubov Bakhtiyar Shamuratovich Yakhyoev Oybek Rakhmat ugli

Doctor of agricultural sciences, professor, “Tashkent Institute of PhD student Institute of Irrigation and Agricultural Technologies
Irrigation and Agricultural Mechanization Engineers” National of the National Research University “TIQXMMI”,
Research University, Tashkent, Uzbekistan Karshi Uzbekistan

Abstract. The fact that water shortages are observed year after year worldwide, in the
Republic, including in Kashkadarya region, is an indication of the need to use the
available water resources effectively and rationally in the cultivation of agricultural
crops. The introduction of water-saving technologies in the supply of water based on crop
demand is of great importance.
In solving these problems, on the basis of modern water-saving technologies, it is
explained in this article that it is possible to further increase the economic efficiency of
agricultural farms by correctly determining the period of irrigation of agricultural crops,
providing irrigation water at the optimal time and in the specified rate.
Keywords: Kashkadarya, water shortage, modern water-saving technologies, drip
irrigation, sprinkler irrigation, diskert, subsoil irrigation, wheat and cotton crops, water
shortage, measures.

Kupum. CyHrru iunnapaa ep Ba CyB [y 6unan 6upra, ro6an UKJIUM Y3ra-
pecypciapuian camapanu (odganaHuI, | pUIK, aXOJdd COHMHHHT Ba HMKTUCOAMUET
CyB pecypcliapuHu OOIIKApHUIN THU3UMHUHU | TAPMOKJIAPUHUHT YCHINW, YJIAPHUHT CYBTra
TaKOMWJUTAIIITUPHIIL, CYyB XYKAJIUTH O0OBEKT- | OYiran Tamabw Wui caiiuH ommbd Oopuiu
JApUHU MOJICPHU3AIMS KWIWII Ba PUBOX- | Ty(Dailyin CyB pecypClapuHUHT TaKYWJITUTH
JaHTUPUII OYiirua U34ni UCIOXOTNIap amall- | WujaH-Huira Kyyaitub 6opMoKaa.
ra OIMPHIMOK/IA.
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dolanaHWwIral ypraya HAUIMK CYB
mukgopu 51 — 53 mapa kyO MeTpHH,
KymianaH, 97,2 dousu gapé Ba coiiap-
naH,1,9 ¢housn KOJIIEKTOp TapMOKJIAPHIaH,
0,9 dousm sca ep ocrmman doiiganaHuo,
QKpATUJITaH CYB OJIMII JUMUTHUTA HUCOATaH
20 ¢omsra kuckapras [2].

Kunuiok xyxanuruga CyB TEKOBYHU
TEeXHOJIOTHsIIapAaH (ONJATAHUIIHA KEH-
raiTupuilra Ba CyB pecypciapujiaH cama-
panu ¢doiganaHuITa KapaTWiraH 4opa-
TagOUpIapHU sHaJA (HAaoUIAIITUPHIIL 3aPY-
paTUHU TaKa3o KWJIMOK/a [3].

V36exucron Pecny6nukacu
npesuneHtu [llaBkar Mup3u€eBHUHT y3na-
pU TOMOHJIApUJAH WJTapu CypuiIaéTraHu
TaXCHHIa JIOMHK XamjJa JyHE Xamxka-
MUSATHHHHT 3bTHpodura cadbad OynaMokxia.
ByHra SKKOJI MHCON KHIHO, Y30eKHCTOH
PenybOnukacu Ilpesuaentununr 2018 iinn
27 nexabpaaru “TlaxTa xoMm am€écuHU €TUIII-
TUPUIIAA TOMYMJIATHO CYFOpHUII TEXHO-
JOTUSANIPUIAH KeHT oigaliaHuIl  y4yH
KyJail [apT-MIapouTiap sSpaTUIlNTra OuJ
KEUUKTUpUO OYIMaliuran yopa-Taaoupiap
tyrpucuna’tu 11K-4087-con, 2019 #un 9
oktabpnaru “CyB pecypciapuHud Oortil-
Kapull THU3MMHUHM $HAJa TaKOMUJUIAII-
TUPHUII  4YOpa-TaaOUpiapu  TYFpUCUAATH
4486-con  Kapopu Ba  Y30EKHCTOH
Peny6nukacu Ilpesunentununr 2019 iiun
17 wronparn “Kummok xykanuruaa ep Ba
CyB pecypciapuaan camapaiu (poiigananuiil
yopa Ttanbupnap tyrpucuna’tu I1K-5742
commn  dapmonn  [4],  VY3Gexucron
Pecniy6nmkacu npesunentuauar 2019 i 9
oktsaopmarn  I[IK - 4486-commu  “CyB
pecypciapuHu OOIIKAPHUIIT TU3UMUHU STHAJa
TaKOMWUTAIIITUPHUII YOpa-TaaOupIapu TYF-
pucuza” T KapopH,  Y36EKHUCTOH
Pecniybnukacu npesuneHTuHUHT 2019 iinn
25 oktsopnaru I1K - 4499- connu “Kumuiok

XY)KAIUTUAa CyB TEXKOBUM TEXHOJIOTHS-
JapHU SKOPUN OTUIIHU parOaTiIaHTHPUIL
MEXaHU3MJIADUHU KEHTaWTHUPHUII 4Yopa-Tai-
Oupnapu TOFpUCHIIA’TH Kapopu [5] xammaa
Ma3Kyp (aoauaTIra TEerHInId OOIIKAa MEh-
EpUN-XYKYKAN XYXOKATIAPHU KEJITHPHIILI
MyMKkuH. KyTunaérran XapopaTHUHT OIIIH-
M Ba T€3-T€3 COAMp OYmaauraH dKCTpeMa
00-XaBO XoJMcallapy TJIo0an UIiad 4nKa-
pulira 3apap eTKa3ulld MyMKHUH. Yoy
KCTpeMai 00-XaBO IIAPOUTIAPH I1axTa
VCUMIIMKJIIADUHUHT ~ YCUIIA Ba  XOCHJI-
JOpAUTHra cajabuii TabCUp KYpCATUIIU
MyMKHUH [1].

CyBHUHI acoccu3 WYKOTHWIMIIMHUHT
OJIIMHU OJIMII Ba YHJAH TexaMKop ¢Hoii-
JaJaHUIl MakKcaauaa KYMYUINK pPUBOX-
JIAHTaH MamJlaKaTiap KUILIOK XY>KaJIuruja
CYBHU TeXaluraH TEXHOJOTUsIapAaH
doiinamaanmMokaa. by ©Oopama erakumiiap
Ucpoun, Xwurou, AKII, Typkusa Ba
XUHIUCTOH Kabu nasiariapaup [9].

['mobGan MKIUM Y3rapuiim, KyprOKYHII
Ba WIYpJIaHTaH TYNPOK HKJIWUM NIapOUT-
Japuja KULUIOK XYKaJIWTH SKUHJIApJaH
IOKOpU Ba cU(aTIid XOCHJI ETUIITHPHIIIA
TOMYHJIATUO Ba EMFUPIATHO CYFOPHUII TeX-
HOJIOTHSUTAPHU KyJiam OVinda saxOHHUHT
€TaKul WIMUNA MapKazjapu >KyMmjagaH
Netafim (Mcpoun) Ba Mashav international
agricultural (Mcpow), Food and Agriculture
Organization of the United Nations (FAO),
Chinese Academy of Agricultural Sciences
(XwuToit) moixanap qoupacuaa TaaAKUKOTIAp
oJIn0 GOpUIIMOK/IA.

Mapxkasuit Ocuéna oxupru Oup Heua
VH WWUTUKIIAp JaBOMUJA Ky3aTHIIAO KeJu-
HaéTraH, FOKOPU TE3JMKIaru ri100an UCCUK-
JUK  acoCMi  XaBOTHpra  COJIMOKJA.
V36eKknucTonaa KUILIIOK XYKaJIMK MaMJI0H-
Japuja KeHraiud OopaérTraH KyproKUMIIHK
MyHOca0aTu OWJIaH UKTUCOAUET OUpMyHYa
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HO3UKJIamuO OopMokaa. CyB TaHKHCIUTU
V36eKnCTORIa 03MK-OBKAT XaB(CH3INIUra
pean xaBd conaéTraHWHU KYpCaTMOKJA.
[www.12news.uz/].

Iy cababmu X03Upru KyHJa KyproK-
YUJIMK XyIyAJ1apaa 3aMOHABHM CYB TEKOBUN
TEXHOJOTHIIap acocuia, OOIIOKIM SKHUH-
JAPHUHT CYFOPHII TAPTHOU Ba PEKUMIIAPHU
unurad 4YuKum 3apyp xucobmanamu. Wam
dan T0OOpO puBOXKIAHMO OopaTran Oup
naiTaa HadakaT FOKOPH XOCHIIIOpIUKA Oa-
KUM MaBXyJ CYyB pecypciapujiaH camapaiu
doinananum OyiiMya aHUK HaTHXKalapra
DPUILHUIIT MYyMKHH.

Acocuii kKucMm. X03Upru KyHAa JTyHE
MUKECHIA CYB pecypcliapHHU Texall xamja
3aMOH OmiaH XxaMHadac Oyiran xosaa 3amo-
HAaBHHA CYB TEKAMKOpP TEXHOJIOTHSIIAPUIAH
camapanu dboinananuin 3apyp.
Pecnyonukamusna xam Oy Oopaja Kyn M-
Jap amanra OUIMPUIMOKAA. 3aMOHABUH Ba

WIFOp TEXHOJOTHsUTapAaH QoinaiaHnran
X0J1/1a KUIIIJIOK XY KAJIMK SKUHIAPHUHH CTHIII -
TUpHUII Hynra kyuunaran O6ynu0, Oymap V3

caMapacuHu 0epud KEJIMOK/IA.
VY30eKUCTOHIa CyB pecypcilapuHd Ooll-
KapulI MUJUTUI TaJIKUKOTIapCU

V36exucTon Pecry6ikach KHIIUIOK Ba CYB
XY)KAJIUTW Ba3UPJIMTUHU YHUHT CaJOXHU-
ATUHA MaXaJUIMM Ba MapKa3Wil aapaxana
MycCTaxKamilall OpKaJIM CyB pecypcliapyuiaH
OKWJIOHa (hoiallaHuIll, MamJlakaT WYuaa
CYB XVXaJIUTUHU OOIIKAPUIIIHA MaKOyJI-
JAITUPULIL, CYB CEKTOPU MabEPUN-XYKYKHIA
0a3acMHM TAKOMWUIAIITUPUIL Ba TaOMUI
odatnap xaBhuHU TacauTupuil Oopacujia
KYJu1a0-KyBBaTJIallra HyHantupuirat [6].
Tomunnatu6d CyFOpHII
PecnyOnukamMu3aa KeMUHTH WWapAa CyB
TEKOBUM TEXHOJIOTHSIApra >KOpUH ITHIIU-
Wy ce3wlapau Japaxkana ycrad, 2023-
Hunga 473,5 MUHT TekTapja TOMYMJIATHO,

1-;xanBan

Kawkaoapé eunoamuoa 2017-2023 iiunoa cyé mexcosuu mexnHono2uAIapHu Heopuil

KUJUW 103ACUOAH amanza OWupuIzan uwaap mypucuoa maviaymom [8J.

01.01.2024 jiun

Xyaynnap

Kunuiox
XYHKaITUTH SKUH
Mai1oHIapH,
(rexrap)

CyB TeX0BYH
TEXHOJIOTHsIAP
JKOpUH KUITMHTaH
yMyMHii MaiizioH,
(rexrap)

%

TomunnaTud
CYFOPHIL
TEXHOJIOTHSICH,
(rexrap)

Emrupnaru6
CyFOpHILI
TEXHOJIOTHSICH,
(rexrap)

Juckper
CyFOpPHII
TH3HMH,
(rexrap)

OrunyByan
KyBypaap
opKaju
CyFOpHII,
(rexrap)

Oratra
TJIEHKA
Ty1a6

CyFOpHIL,

(rexrap)

Epnapun
nasep
TEKHCIIANI,
(rexrap)

Fysop

31068

5369

17

2448

147

400

150

2224

Jlexxono601

1868

186

10

186

Kapum

40352

8752

22

3059

15

560

220

4898

Kapmy

111

24

21

24

Kocon

61007

7962

13

3043

588

500

550

3281

Kamarun

27785

8176

29

4864

242

490

180

2400

Kuro6

8235

3086

37

2053

221

680

132

Mupumkop

55788

7954

14

3539

110

620

160

3526

My6opak

31562

5138

16

2602

820

200

1516

Humon

52137

13432

26

1526

634

600

780

500

9392

Kacou

44518

7767

17

1349

56

180

320

5862

Yupokuu

11880

7713

65

5591

92

660

222

1148

Kyknana

10671

3052

29

682

80

560

420

1310

[laxpuca63

17425

4234

24

2105

520

143

1466

Skkabor

21367

7176

34

4939

26

520

160

1531

Kammkanapé

415,775

90,022

22

38,010

3,031

600

6,670

3,157

38,554

Manba: Amy-Kawkaoapé UTXF oan onunean maviymom.
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44,7 muHT TekTapuaa EMrupaaTuo, 18 MuHr
reKTapuaa AUCKpPET cyropuil, 569 MuHr
rekTapuia Jiazepau texkuciam, 133,9 MuHr
rekrapuaa OOIKa TypJard CyB TEXKOBYHU
TEXHOJIOTHsJIap Kopuil Kuirad. 1 pacmuaa
KeJNTUpWIMIIMra Kaparanaa, 2021 iunra
KaJap KYOpoK TOMYIJIATUO  CYFOPHII
ycynura HucOaTaH OOIlKa CyB TEXKOBUYHU
TEXHOJIOTHsJIapra JbTHOOpP  KapaTWIraH
skaH. 2021 #uigaH CcYHr s3ca  KUILIOK
XY)KQINTA ~ SKUHJIAPUHUA  €TUIITUPHUILIA
CYBHU TeXalljla KYNpoK TOMYHIJIATUO
CyFopHIlra bTHOOp KapaTuia OOIUTaHTaH
[7].

Masbnymku, Kanikanapé BUmosTi Kuii-
JIOK XY KaJIUK SKUHIIApU TanaOujaH Keinud
YUKKaH XOJJa CYBHHM €TkKa3ub Oepuiijga
V36ekucton Pecriy6imkacua CyBHH HAacOC-
Jap opKaiu KyTapub Oepuiil Oyitnya eTakuu
OynraH BuJoOSTIap/laH OupU XHUCOoOIaHaIu.
Ma3skyp BWIOATIA CYyBHM €TKa3uO Oepuin
HapXu oKopu Oynuiu Typrad ran. Lllynnan
kenu6 unkkaH xonaa Kamkamapé Bunositu
tyMannapuaa 2017-2023 iiunga cyB TEKOB-
YU TEXHOJOTUSUIAPHU >KOPUN KUJIUII FO3a-
CUJaH amajira OIIMPWITaH HWIap TYyF-
pucHia TYXTanauO YTHIN Xamaa TaJaKAKOT
UIUIAPUHU aMalira OLIUPUII KaTTa aXaMUsIT
kacO kunaau (1->xanBan).

Kamkanapé Bunosaruaa 2024 iunrava
Oyiaran MyajaTia CyB TEXKOBYH CYFOPHII
TEXHOJIOTUSJIApU KYJUIAHUIIAETTaH YMYMUN
Maiigod 90,022 MHUHT TE€KTapHH TalIKUII
KWITaH X0JIJ1a, BWIOSTHUHT YMyMHUH CyFO-
puiagural ep MaJoHUHHUHT 22 (pou3uHH
TallKWI KWIMIIM XaMmJia Kelrycuja siHaja
Wunman #wira ommO OOpUITM  CyBIaH
camapaiy Ba OKWIOHAa (HolJaTaHuIIIaH
najgoJiaT XxucoOIaHa Iu.

Kamkagap€ Bunostua KMIUIOK XYyXkKa-
JUK SKUHJIAPHU CyBra Oynran TtanaOuHU
KOHJUPHIL YYYH CYFOPHII CYBH Hacociap

OpKaJId amaJira ommpuiaaau. Bumnostra xu-
pub kemaérraH CyBHUHT 75 (ousu KyIIHU
TypkmanucToH pAaBinatuaaH “‘Amygapé”
xaB3acu opkanu Kapiiy Maructpan kaHaiu-
Jlary 7 KyTapMaJli HacOC CTaHLUAIApAaH, 5
domsu “3apadmon” mapécumaH opKaau Ba
konran 20 dousm “Kamkamap€” mapécu Ba
UPMOKJIapUJIaH OJIMHAIM.

CyBuunr 80 ¢ousu Hacocimap OpKaiu
oJMHUO, AMynapé xaB3acHiaH OJIMHAUTaH
1 Merp KyO CYBHHMHI jajiaraya €TKa3uO
Oepui TaHHapxu PecriyOiukara >HT KuM-
MaT XMCOOIaHaIH.

Bunositaa cyB MUFUII XaXMH 2,5 MIIPJT
MeTp KyO 6ynran 14 ta cyB om6op, 1386 Ta
CYFOpHII Ba METMOPATHUB Ky IyKJap Ba 69 ta
HACOC CTaHIMsIap MABXKY/I.

CyB xyxanurua xxamu 256 ta 2476 xm
Y3YHJIMKAAr¥ MarucTpai Ba XyKaJaukKiapapo
KaHaJLJIap MaBXyJ OYIMO CyFOPUIIIHYU amall-
ra OIIUPHIIA KaTTa aXaMUsT KacO KuIaau.

Kinacrep, depmepnap xucoduma 20,4
MUHT.KM XYKaJIUK WYKA KaHaJu1ap MaBxKy/I,
myHAaH 6,2 MUHT KM JIOTOK CYFOPHII
TapMOKJIAPUHHU TAIIKUI 3TAJIH.

Bunostnaru  514,1 wMuHr rekrap
CYFOPWIQIUTaH MaWJOHJapra Xxap WA
5,2 mupa meTp KyO cyB Tamad >Tuinuo, CyB
MaHOaiapu/ia CyBHU TAaHKUCIIUTH XamMj1a Oup
HeuTa KyTapuO Oepuill HACOCIApHU MHIII-
JIAIMHA Xucobura ojirad xoiiga 2023 wuiga
4,8 Mapa MeTp KyO CyB JIMMUTHU aXKpaTHJITaH
Ba UIIIATUJITaH.

Bunosargaru 514114 reKTap
CyFOpWIaJUTraH Maiaonmapaad 293959
rexkrap mrypianmaras, 220155 rexrap maii-
JIOH mrypyanrad (myHgaH 176540 rekrap
Kyucus, 34866 ypraua, 8749 rekrap Kydiau
IIYpJIaHTaH) MaiJOHIap XUCOOIaHa N,

Oxopuna kentupu®  YTUATaHIEK,
WWIJTAH-UUITra CyB TAHKUCIIATY KYy3aTHIIAET-
ran OWp BakTAa, MaxTa XOM alIECUHU
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EeTULITUPUIIAA WIMUKA AacCOCIIaHTaH arpo-
TEXHUK TaJOUpJIApHU amaira OLIUPHII Ba
CyFOpUIIZa CYBHH TEXKAUAUTaH TEXHO-
JOTUSJIADUHU  JKOPUM  JTHUIIHU  WJIMHN
TOMOHJAH AaCOCJIAaHTaH TAaBCUsJIAp XaMmJia
XyJIOcaJapHU XHCOOTa OTMHUIIHN, XyCYyCaH:

— MAaBXKYyJ CyB pecypcllapujlaH cama-

panu QoiiiaJaHuIIra SPUILIHUILL;

— TYIPOK - UKJIUM Ba OOIIKA IIaPOUT-

JApUHU XMCOOTa OJraH XOJJia HII-
7120 YMKUJITaH TOMYUIATHO CYFOPHUIIT
TEXHOJIOTHSICUHU  JKOPHM  KUJIMILI-
HUHT WJIMHH acCOCJaHTaH arpoTex-
HUK TapTu0 KOMAAJIapu  pHOS
KUJIHIIL,

— SKHHJIAPHU CYFOPHIIJIA 3aMOHABUUN
CyB TEXaMKOP TEXHOJIOTUSJIAPUHU
TaJKUKOTIapJIall, Kypuill Ba (oiaa-
JIAHWIIHU ~ WyJIra KyWuIl Karra
axaMusT KacO Kuaau.

BUJIOATHUHT CyFOpPHIIAIMTaH KUIUIOK
XYXKaJIMK epiapu acocad yprauda (64 %)
YHYMJIOPJIUTK OujaH axpaiud Typaiu.
Tynpok yHYMIOPJIMTMHUHI YpTada Oanu
51%.

Xo3upru KyHJa MaBxKyJl CyB pecypc-
JapyJiaH OKWIOHA (Do JanaHuIll, SKUHIAPHU
napBapUILTIAITHUHT WIMHIA acOClIaHTaH, pe-
CypC TeXaMKOp, TAKOMHWJIJIAIITaH arpoTex-
HOJIOTHSUTAPUHU KOPUN STUIT OYTYHTH KyH-
HUHT JHT Joi3ap0 Basudanapuman Oupu
xXucoOaHaIu.

CyB TE&XaMKOp CYFOPHII TEXHOJO-
TUSICHHU KYJIIaliia Kyiuaaruinap xucooura
SPUIIHIIAIN:

- CYFfOpHUII MEBEPUHUHT YCUMIIUK-

HUHT CcyBra OyiraH tamabura mMoc-
JIUTH;

- CyB TYFPUIAH-TYFPU FY3aHUHI WJI-
U3 TU3UMHU  PUBOXKJIAHAUTaH
KaTjiaMra eTkazu0 Oepuimiy;

- TynpokaaH OyfJlaHaJuraH CyB MHUK-
JIOPUHUHT KaMJIUTH;

- OeroHa ytiap pUBOXJIAHUIIIMHUHT
YCeKJIaHUIIIH,

- cyropumra OepwinaéTraH CyBHHUHT
nana 6yinad Tapkaanb KeTMacIuru
Ba TYNPOKKA CHHTHO KETMACIIHUTH;

- JanajgaH Talnulamara CyB TalllJIaH-
MacJuTH Ba OoImIKasap.

[y makcanaa nana mapouTuaa Fy3aHu
XUCOOMM KaTiamMuaa MakOysl HaMIIMKHU
TabMUHJIAI, FY3a YUyH 3apyp OViraH BakT-
Jla CYB Ba O3MK MOJIJAJIAPHU OJIUIIUTA JOU-
MU UMKOHUSAT SPATHUII YUYH CYB T€KaMKOP
Cyropulll ycynuaaH Qoiinananud nanana
Taxxpuba unuiapu oaud OOpHUIll KaTTa axa-
MUAT KacO Kuiaau.

Fy3anum MakOyn cyropuil Ba O3MKJIA-
HUII TabMHHJIANI OPKAJIM TaXTa XOCHIIU-
HUHT FOKOpH OYJWIM Ba CYBHH MaxcCyll-
JOPJTUTHTA IPUIIAII aHUKJIAHTH.

Kyrunnaérran HaTHIKAJIap Ba
yaapuuHr axamusitu. Kamkamgapé Buio-
SATUHUHT TYTPOK-UKJIUM IAPOUTUIAH KEJIHO
quKuO, Jaja Taxpubda MaiJIoHHUIa TOMYH-
naTu6, EMrupaaTnod, AUCKepT (Myibcap) Ba
TYNPOK OCTUJAH CYFOPHII TU3UMIIAPUHU
KyJulall OPKaJId KUILIOK XY>KAIUTH SKUH-
JapHW  YCUII-PUBOXJIAHUII  JaBpjapuja
cyBra Oynras tajnabu Oyiinua KpUTHUK (IXTHU-
&XKM SHT OpTraH) JaBpjapy aHWKJIaHAJH Ba
ymOy JaBpiaapHA OWIIUII SKHHIIAPHU KyJiak
CYFOPHIII PEXUMIApU, MEBEP Ba MY/I-
natinapyu OenrwiaHu®  CyBIaH camapaliu

doitnanmanumn TEXHOJIOTUSICH UI1a0
YUKAIIMOK/IA.
Tomuunatu6, EmrupaaTud, ITUCKEPT

(mynbcap) Ba TYHNPOK OCTHUIAH CYFOPHII
TU3UMJIAPUHU  KYJUIAlll OpPKAIA KHIILIOK
XYKaJIUTY SKUHIIAPUHU PUBOKIIAHHUIII JIaBp-
Japuja CyB aJMallMHyB XYCYCHUSITJIapUJIaH
CYB CakJjall KOOWJIMATH, CYB TaKUMJUINIH,
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TpPaHCTIUPATLMSl KaJaUIUTH, HCCUKJIMKKA
YU JTAMJIWIIMTH, Oapr OFU3YalapHU OYMIINIIH
Ba OOIIKa (U3MOJOTUK KYpCaTKUWIAPHU
ypranum acocuna, cyB capdu 20-30 dhous-
raua Tekajaau Ba CyFOPHII caMapaopIuru
opTaju.

Tomunnatud, EMFUpPIATUO, IUCKEPT
(mynecap) Ba TYyHpOK OCTHAAH CYFOPHII
PEeKUMHUHUHI  YCUMJIMKIAPDHUHT  YCHII-
PUBOXKJIAHUILINTA, MAaXCYJIOPJIUTUIa, XO-
cuijiopaurura, cugar Kypcarkudjgapura
TabCUPU TAAKUK KWIMHAIU, TYHPOKHUHT
arpo@u3uK  arpoKMMEBHIl  Xoccajapura
Tabcupu ypranunaau. Cyropuil TeXHO-
JOTHUSIApU KYJUIAHWINIIN 3Ba3ura TYHIpOK-
Japuja 103 Oepaaurad UppUramus 3po3usicu
xKapa€Hilapy XamJla O3yKa MOJJajapHHUHT
JanajaH TallKapura IOBUINO KETUILIW OJIIU
OJIMHA/M Ba TYMPOKHUHT YHYMJIOPJIUTHY CaK-
nananu. CyropuiaauraH MaiioHmap TyII-
pPOKJIapy KaM 3HW4YjaHaId Ba FOBAKJIHTH
caknaHu® Komamu. EpmapHuHT MenropaTus
XOJaTH SXIIWJIAHAAHW, SbHU CYBHHHI TYII-
pOKKa Oexyja CHHTUIIA OJAW OJIMHHO,
CU30T CYBJApU CATXMHHUHI KyTapWIMILH,
TYNPOKHHUHT IIypJaHuiy Oaprapad dSTH-
nanu. HaTmkana MaxcysnoT eTUIITHPHILIA
pecypciap HMKTUCOJ KWUJIMHUO MaxcyjoT
TaHHapXH nacaummura oaud xemaau. Tyr-
POK YHYMJIODPJUTH WWIIAp TaBOMHAA THK-
JaHUO YHYMIOPJIUTH OpTUO Oopaiu.

OKUHJIApHUHT PUBOXJIAHUII (a3a-
Japuia Typiau MebEpiapAa TOMYMIIATHO,
EMFUpIAaTHO, AUCKEPT Ba TYIMPOK OCTHIAH
CYyFOpMILI amMajra OWIUPWINO, YCHUMIIKUK
PUBOXM YyUyH MakOyJ, pecypcTexamKop
CYFOpHII MEBEPH Ba MYAJIATH AaHUKJIAHAIH.

Tomunnatu6, EMrupiaaTud, TUCKEPT Ba
TYNPOK OCTUAAH CyFOPHUII TaBOMUAA SKHUH-
JApPHUHT PUBOXJIAHUII (hazajnapura Kypa
Typau MebEpiapaa Ba Typiau MyAjaatiapia
a30TJIM  MHUHEpaJl YFUTIAp XaMmJa CTu-

MYJISITOpJIap OCPUITUIIM TAIKWII ATHIIAIU Ba
SHT MaKOYJ1 O3UKJIAHTUPUII PEKUMU UIILIA0
YUKWJIAIU.

makcao ea eazuganapu.

Kyprokunnuk XxyJayajiapaa KHUIILIOK
XYKAIUTH SKUHIAPUHU TOMYMIATHO, EM-
FUPJATUO, JUCKEPT (Iyjibcap) Ba TYIPOK
OCTUZaH CYFOpMII TH3UMIApUAaH (Hoii-
JlaJlaHraH XoJiJa aHHAHABUW CYFOPUIIJIAH,
CyB cap@uHM HWKTHCOJ KWJIHUII, SKHUHIIAP
CYFOpHUILl MEbEPIApU Ba MYAJATIAPUHU
WIMHMHA K“cOOTaIl acocujia IOKOPH Ba MY
XOCHUJI OJIUIIIHU TabMUHJIANAUTaH SHI MakK-
OyJ CyFoOpHIIl TapTUOJIApU Ba PEKUMIIAPHU
uniad YuKUIIgaH noopar.

Ymly TagKuKOTIApHU amajira OIlu-
pUIIIIa MAaBKYJ CYB PECYPCIAPUHHI UKTUCO]T
KWINAII Makcaauga TOMYWIaTHO, EMFHp-
naTuo, JUckepT (IyJibcap) Ba TYHPOK OC-
TUJAH CYFOPHII TEXHOJOTHUSJIAPU OpKAIU
KHIIJIOK XY’KaJlUTM SKUHJIAPUHU CYFOPHUIL
ycyiuapujan doigaiaHu yopa Taaoup-
Japu UIu1ad YUKUIraH.

- CYFOpHII YCYJUIAPUHU TYNPOKHUHT
arpou3nKaBHii Ba arpOKUMEBUI
Xoccanapura, TYIPOKHUHT — MEJIHOpaTHB
XOJIaTUTa TAabCUPHU YpraHWIA]IH.

- JIOH XOCWIM y4yH capQiaHaJuraH
HUCOUU cyB cap(u, TpaHCHHUpaLUs Kaaal-
UK, K03(p(PUuueHTn Ba (POTOCUHTE3 Max-
CYJIIOPJIUTY KaOu OeNIruaapu acocu1a SKUH-
JapHu cyBra OynraH Ttanabunu 0axosad
oopunay.

- TOMYMJIATHO, EMFUPIATUO, TUCKEPT
(mynbcap) Ba TYNPOK OCTHUIAH CYFOPHII
TEXHOJIOTHUSJIAPU acOCHJa MaxTa Ba Ky3TH
OyFlol eTUINTHPHILIAA Xap XWJI Ky4aT
COHMHMHT KHUMMATJId XYXKaJuk Oeyru-
XYCYCHUSTIIApUra TAbCUPUHU YPTaHUIIL, Xap
OWp SKUH Y4YyH ONTHMaJ KydaT COHUHHU
Oearunant,

- DKUHJAPHUHT PUBOXJIAHUII (a3a-
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Japuia Typiu MebEpiiapAa TOMYHUIATHO,
EMFUPIaTHO, TUCKEpT (TyJIbcap) Ba TYMPOK
OCTHJIaH CYFOpHII Oopacuja TaJKUKOTIAp
056 OOpHIN Ba SKMHJIAPHUHT PUBOXKU YUYH
MakOyJl, peCypCTeKaMKOp CYFOPHIL MEbEPHU
Ba MYJJIATUHH aHUKJIAILL;

- SKHMHJIAQPHU aHbaHABUHM Ba TakIuQ
KWINHAETIaH WHHOBAIMOH  ETHUIITUPHIILL
arpOTEXHOJIOTUSUIAPUHHA  ¥3ap0 TaKKOCIaIl
acocua UKTUCOIHI caMapaJopJiUK Kypcart-
KUYJIApUHU UIIA0 YUKHIIL

- 3aMOHAaBUH CYFOPUII TEXHOJIOTHSI-
Japu acocuja Fy3a Ba OyFI0W SKUHIAPUHU
CTUIITUPHUIIIA arpOTEXHUK Taa0upiiap Ba
pecypcnapaan  (GoHJaNTaHUIIHUHT ~ UHHO-
BallMOH eYuMJIapu OVinya WiMui KyJutaHma
unuiad YuKuUII.

KUIUIoOK Xy’Kaluru SKUHJIApU acoCaH
BEreTalus JaBpHJla T€HEPATUB OpraHIapu-
HU XOCWJI KWJIUII JaBpUJa KyIuHYa HAMIIUK
STUUIMACIMIUIAH a3UsIT YeKaau, OYHHHT
HaTwkacuaa (GU3UOJIOTUK HOpMaJl YCHUIIIIA
KUUMHYWIMKIIAp mMaiino Oynaau Ba ynap-
HUHT XOCWJIJIOPJIUTUHU Macaluimmra ojuo
kenaau. byHra acocuii cababnapaaH xaHy3-
raya CyB TaHKHCJIUTH OYIuO KOJIMOKJA.
[TupoBapa HaTHXKaaa 3ca, MAMIIAKATUMU3]1a
KHUIIUIOK XYXaJUTH SKUHJIAPU XOCUIIMHUHT
Wi Oyiinya y3rapumm  Ky3aTHJIMOKJA.
byHpmaii mapouTtna MaBXyd CyB pecypce-
JapusiaH camapanu (oiganaHuIl OpKajiu
XOCHJIJOPIMKHU OLIMPHUIITHUHT HT OKWUJIOHA
YCYJUIAPUHU KOPUH ITHUIN 3apyp OYinaau.

TaakukoTnap goupacuja WIK Oop
PecnyOnukaHuHT KaHyOMil MUHTaKaJlapu
TynpoK-ukyiuMm  mapoutiapuna  (Kapmm
TYMaHd MHUCOJHUA) MaxTa ETUIITHUPHIIIA
TOMYHJIATHO, JUCKEPT (IyJbcap), TYIPOK
OCTHJIaH XamJla Ky3rd OyFIold eTHIII-
TUpUIIIA EMFUPIATHO CYFOPHUIIIHUHT WHHO-
BallMOH arpOTEXHOJIOTUSCH SIPATUIIA]IN.

3aMOHBauil CyropHIll THU3UMIIApUJIA

KUIIJIOK XY’KallUTH SKUHJIAPHU YCHIIl pPHU-
BOXKJIAHMII JAaBPUHUHT Xap Oup Oockuumia
Oapr opkaJid CyB cakjail KOOWJIHUSITH, CYB
TaKYWJUINTA Ba WMCCHKJIMKKA YHAMITUIAK
TEMIIpaTypacu YpraHwiiO, cyBra OYyiraH
TaJaOMHUHT KPUTUK OOCKUWIAPH TaXJIMJ
KWJIAHAIH.

3aMOHABUN CYFOpHII THU3UMIIApUTA
OOFIIMK XOJJa JOH XOCHUIH Y4yH capd-
JaHaJUraH HUCOMM cyB capdu, TpaHc-
nupamus Kagauturd, Kod(QQUIUEHTH Ba
(boTOCUHTE3 MaXCYIAOPINUTHY, YCUIIl PUBOXK-
JaHUII JaBpuaa KedaértraH (PU3HOJIOTHK-
OMOKMMEBUI kapaéHiapu Kabu Oenruiiapu
acocu/la OSKUHJIAPUHUHT CyBra Oyirad
tanabu 0Oaxonab Oopuiamu, Iy acocuja
YEeKJIAHTaH CyB pecypciapuiaH camapain
dboliananuIra SpUIIIIAJIH.

3aMOHABUI CYFOPHII TU3UMIIAPUHUHT
TYIPOK METUOPATUB XOJATUTa, TYIPOK HaM-
JaHWII Japakack Ba YCUMIIMKIAD WIAN3
TU3UMH IAKIJIAHUIINTa TahCUPHHU 0aXo-
Jaml OpKaJd WIMUN acoClaHTaH MakKOyJ
CyFOpHUIIl TapTUOJapHu, YHH amalra OIIu-
PYBUYHM CYB TEXAaMKOP CYFOPHII TEXHOJO-
TUSICU UIIIA0 YUKUIIA]IH.

Kyprokumnuk xyayiapaa 3aMOHaBUM
CYFOPHII TU3UMJIapUra OOFJIUK X012 KUIII-
JIOK XY KaJIUTH SKWHJIAPHU CTUIITHPHUIITHUHT
CyB caphu Kamailmd SKUHJIAPHU CYFOPUII
xapaxariapu 25-40% ra kamaiiumura >pu-
HIAJTAIH.

Kunnok xyxanuru sKdHIapuaaH rys3a
Ba Ky3ru OYyf/[0W HaBJIapUHU EMFUPIIATHUO,
TOMYHJIATHO, TUCKPET (TyJIbcap) Ba TYMPOK
OCTHJIaH CYFOPHII TEXHOJIOTHSIApU aco-
cuJa CYFOpPHUII TapTHOU Ba PEKMUIIAPH
ANUIa0 YNKUIIAaH.

Xap Oup CyFOpHIIJaH CYHT, TYMPOK
KaTjiaMuJa YCUMIIMKJIAPHUHT WIU3 Macca-
CUHU TaKCUMJIAHWIITMHU aHWKJIAIl MaKca-
auaa Taxpuba maikamryanapuaa YCUI-pu-
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BOXJIaHMII (azanapuaa aHukiaanau. Mnaus
Maccacu TyHnpoK KUPKUMH t03acu 25x25x30
CM OYnraH MOHONMTIIApAA aHUKIaHau. ByH-
na, temukiapu 0,25 MM Oyiran snaknapa
WIAU3NAp IOBUIMO, TUPUK Ba YIWKiIapra
OynmHUO, XaBO KypyK XoOJjaTHTa KeJITH-
punau Ba TOpTMIAM. bapua HaTmXkanap
VCUMITMKJIAPHUHT TUPUK WJAU3JIAPU Mac-
cacu VIYH xucoOra OJIMHATN
(H.A.Kaunnckuii, M.I".TapaHoBckas).

Xyaoca. Ma3skyp TaaKUKOTJIApHU
amajira OIIUPUII JIaBOMHUJA CyBJIapJaH
camapanu (QoiiamaHuIl Makcaguaa Kyp-
FOKYWIMK XyJyJajap/ia 3aMOHaBUW SIHTU
CYFOPHIII THU3UMH, EMFUPIATHO, TOMYU-
n1aTuo, quckepT (MmyJibcap) Ba TYNPOK OCTHU-
JlaH CYFOpHII yCIyOJiapu acocujia Ky3ru Ba
naxTa SKUHJIAPUHUHT CYyFOPHII TapTHOHW Ba
peXuUMIIapd WJIMHUW  acocjiaHTraH XoJjja
nnu1ad ynKmwiaan. nurad YyuKuirad WiMui
UIIaHMaHU KJiacTtep Ba depMep XYxKaauk-
JapAa CUHOBJAH YTKa3ujagu Ba KyproK-
YWINK XYyIyJJapaa KeHT MaiijoHiapra
YKOPUN ITHUIIT OPKAJIU, FOKOPU XOCHJI OWJaH
TabMUHJIAHUIIINTA XaM/1a SKUHJIAPHUHT CYB-
ra 6ynraH cyB cap(puHN KaMaTHPUII Ba CYB
pecypclapyHy TeKATUIINTa SPUITAIIAIH.

PecniyOnukaHuHT  KaHyOMH — XyIoy.i-
Japuja TYNPOK UKIUM IIAPOUTUTa MOC
3aMOHABHH CTUIITHPHUIIT TEXHOJOTHUSICH WII-
MUM acociaHaay Ba COXa TaJAKUKOTUYMIIApU
(Taymabanap, maructpiaap, GpaH HOM3oAJ1apH,
Ba (an ngokTopiapu) QoigaaHuILIapy
Y4yH MabJIyMOTJap sApaTWiaad, Ccoxa
Oyitnua €m kaapap TaépiaaHaiu.

WUxknum  y3rapumy OyryH JyHEHHHT
Oapua HyKTacuaa Ky3aTHJIMOK/IA, XyCycCaH,
V36exucronma xam. depmep, AEXKOHIAp-
HUHT 00-XaBO, MKJIUM Yy3rapuid Tyhanan
3apap KYpHIIH KeITyCuaa axOJIMHUHT O3UK-
OBKAT XaB()CHU3JIHUTH, COFJIOM O3WKJIAHHMII,
AKCIOPT Ba UMIIOPT, MUTPALMS, KHIILJIOK

XyIyAJIapUHU  PUBOKJIAHTUPHUIL, OaHIJIUK
Jlapakacu, KyMUHTKH, arpap Ba UKTUCOAUU
TapakKUETHUHT KYTIad HWHAUKATOpJapura
TabCHUP KypCaTaIu.

Kunnoxk xy»xanuru Ba 03UK-OBKAT CEK-
TOpHJIa MKJIUM Y3rapuilnira MOCAIIHII
XaMmJla YHHUHT OKHOAQTJIapUHHU FOMIIATHII
PUBOXKJIAHUIIHUHT Myxum omuiu. 2050
nunra kenmb6, xapopart 1 gan 2,5 napaxarada
omuImu, EFUHTapuniank +/-20 ¢ous y3ra-
pUIIM Ba OWIMK CyFOpHIlI yuyH cyB 20—35
domsra KamaluIil SXTUMOJIMHU KypcarT-
MOKJIa.

Kynruna mamiakaTiap/ia O3MK-OBKAT
CaHOATH Y4YyH OOIIOKJIM SKHHIJIAPHU Xamja
YOpBAUYWJIMK YYyH TEXHHK OSKHHJIAPHU
CTUIITUPUII KHUIIUIOK XY>KaJUTUHUHT MY-
XUM KUCMUHUP.

Cyropunaaurad 3KWH MalJOHJIApUHU
CyB OWJaH TabMUHJIAIL YYyH Xap Oup
SKUHHUHT CYFOPUII MebEpiapu Oyiinua
Tanab sTunagurad cys 54,4 mapa. M3 6ynuo,
2030 #wunpga MaBXkyn cyB Mmukaopu 47,4
MIpA. M® HM TalIKMJI THIIU XUCOO-KUTOO
KwinHrad. TamaOra HucOaTaH eTUIIMAaii-
nurad cyBHuHT 7,0 Mipa. M3 KHCMHUHH CyB-
HU TEXAWJIUTaH TEXHOJOTUSIJIAPHU >KOPUU
xkumi (2,0 mapa MS), HppUranus TapMOK-
JApUHU KypHUILI Ba PEKOHCTPYKUHUSA KUJIMII
Xamaa TabMupran-Tukaam (2,2 mupa m3),
CcyB xyxamuruHu pakamiamtupuir (0,6
MIpa M°), SKHMH MaiJoHIapua KyIIMM4a
arpoOTeXHUK TaJ0UPJIApHU amaira OMUPHUII
Ba CYBCHU3JIMKKA YWJAMJIM SKHUHIIAP YiIy-
IIMHK KynaiTupum (2,2 Miapa M%) xucobura
KOILIAlll UMKOHUSITA MaBXKY/I.

by myammonu Oaprapad ITHIITHUHT
acocuil ynu 6uTTa, y Xam OyJica sIHTU CyB
TEKOBUM TEXHOJOTHUSUIAp AaCOCHUJIA, SIHTH
CYFOPHUII TEXXHOJOTHSIIAPHU KOPUM KHU-
auil, (epMepiapHd MajaKaCUHU OLLIUPHIL
Ba KUUUIOK XYXaJuUTr'd SKUHJIAPHUHT Cy-
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FOpUIII TapTUOM Ba PEKUMIAPHU UMUK | ©OOpaT.
acocllaHraH XoJjja HIUad YUKULIAAH

O®ONJTAJTAHUITAH ATABUETJIAP PYUXATH

1. 25.10.2019 wwmnmarn [1K-4499-connmm  Kunuiok XyKamuruga CcyB TEKOBUH
TEXHOJIOTUSJIADHU ~ KOPUM  ATUIIHM  parOATIaHTUPHUII  MEXaHU3MIIApUHU
KCHTalTHPUIIT YOopa-TaAOupIapy TYFPUCHIATH KapOpH.

2. V36ekucron Pecny6mukacu Ipesupentununr 2020 fiun 28 anpengarn “Paxammn
UKTUCOAMET Ba JJIGKTPOH XYKYMaTHH KEHI >KOPUM OTHUII YOpa-Taa0upiapu
tyrpucuna’tu [1K-4699-con xapopu.

3. V36ekucron Pecniy6mmkacu npesunenTHHAAT 2019 inn 25 okrsabpaaru ITK - 4499-
comn "KUIUIOK XYKaIWTHAA CyB TEKOBUM TEXHOJIOTHSJIAPHU >KOPUMA ATUIIHU
parOaTIaHTUPUIL MEXaHU3MIIAPUHU KEHTaUTUPHIL Yopa-TaaOupiapu ToFpucuaa” ru
Kapopu.

4. Awmy-Kamkanapé UTXb nan onauHran MasiayMoT. https://uza.uz/ru/posts/nasha-tsel-
ekonomiya-vody-i-dostizhenie-vysokoy-urozhaynos-ti-23-01-2020.

5. https://imrs.uz/public/publica-tions/articles-and-abstracts/drip_irrigation.

6. https://www.iisd.org/system/files/2023-01/2023-global-market-report-cotton.pdf.

7. https://lex.uz/docs/4892953?ONDATE=06.02.2024.
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U3YYEHMUE BO3JENCTBUM BJIAKHOCTH CPEJbI K CHCTEMAM FRID
TEXHOJIOI'MH

Xam3zaee unuioo Hnomosrcnosuu
Beoywuii unocenep cucmemnuiii aomunucmpamop, AO “Farg’onaazot”, @epeana, Y3bexucman

E-mail: loed666@gmail.com
ORCID ID: 0009-0003-3815-5606

Annomauusn. B cmamve paccmampugaemces u3y4eHuro 8030elcmeusi GlalcHOCmu cpeovl
Ha FRID mexnonocuu. Ananuzupyromcs nocieocmeus 8030eliCmeus GLANCHOCU HA
@ynkyuonuposarue u naoexcnocmo FRID mexnonoeuu, uccneoyiomes memoowt 3auumaol
om  HecamuBHulX  GuUAHUL  elazu.  Mccredosamue — AGnNeHUll  HANPABIEHUS
INEKMPOMACHUMHO20 — U3NYYEHUs  NOCPEOCMEOM  NPUMEHEHUsI  cucmemvl  08)YX
KoJlebamenbHblX KOHmypos. B xode ananuza ycmanosnena 3a8ucumocms gneuiHell cpeobvl
u oanvHocmvlo K yukyuonuposanuro mexnonoeuu RFID, ¢ nomowu cozoanus
meopemuyeckol Mooeiu s6leHUus ¢ NpuMeHeHuem Ou@@epeHyuaivHbvix ypasHeHull 8
YACMHBIX NPOU3BOOHBIX OM MHOSUX NEPEMEHHbIX U MHONCECMBEHHbIX cmeneHel. B
pe3yibmame 8bl8e0eHbl 08e PopMYIbl, YCMAHABIUBAIOWUE 3ABUCUMOCTNb OM OATbHOCHU
oeticmsusi RFID-mexnonocuu om ¢hakmopa enasicnocmu cpeovl.

Knwuesvie cnosa. RFID-mexnonocusn, RFID memxa, ¢pakmop enrasxcrHocmu, npupoouoe
so30eticmsue, oughgpepenyuanvroe ypasuenue, popmyna Tomncona.

RFID TEXNOLOGIYASI TIZIMLARIGA ATROF-MUHIT NAMLIGINING
TA’SIRINI O°‘RGANISH

Hamzayev Dilshod Inomjonovich

Bosh muhandis tizim administratori, AJ "Farg ‘onaazot", Farg ‘ona, O ‘zbekiston

Annotatsiya. Maqolada atrof-muhit namligining RFID-texnologiyasiga ta’siri ko ‘rib
chigiladi. Namlikning RFID-texnologiyasining ishlashi va ishonchliligiga ta’siri tahlil
qilinadi, namlikning salbiy ta’siridan himoya qilish usullari o ‘rganiladi. Ikki tebranish
zanjiri tizimidan foydalanish orqali elektromagnit nurlanish yo ‘nalishi hodisalarini
o ‘rganish. Tahlil tashqi muhit va diapazonning RFID-texnologiyasining ishlashiga
bog ‘ligligini, ko‘p o ‘zgaruvchilar va bir nechta kuchlarning gqisman differensial
tenglamalaridan foydalangan holda hodisaning nazariy modelini yaratish orqali
aniglandi. Natijada, RFID-texnologiyasi diapazonining atrof-muhit namligi omiliga
bog ‘ligligini aniqlaydigan ikkita formulalar olingan.
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Kalit so“zlar: RFID-texnologiyasi, RFID-yorlig ‘i, namlik omili, tabiiy ta’sir, differensial
tenglama, Tompson formulasi.

STUDY OF THE EFFECTS OF ENVIRONMENTAL HUMIDITY ON FRID
TECHNOLOGY SYSTEMS

Hamzaev Dilshod Inomjonovich
Leading engineer, system administrator, JSC "Farg ‘onaazot", Fergana, Uzbekistan

Abstract. The article deals with the study of the impact of environmental humidity on FRID
technology. The consequences of the impact of humidity on the functioning and reliability
of FRID technology are analysed, methods of protection from negative effects of moisture
are investigated. The study of the phenomena of electromagnetic radiation direction
through the use of a system of two oscillating circuits. In the course of the analysis, the
dependence of the external environment and range to the functioning of RFID technology
Is established, by creating a theoretical model of the phenomenon using partial differential
equations in partial derivatives of many variables and multiple degrees. As a result, two
formulas are derived that establish the dependence of the range of RFID technology on
the humidity factor of the environment.

Keywords: RFID: RFID technology, RFID tag, moisture factor, natural effects,

differential equation, Thompson's formula.

Beenenue. RFID-texnonoruss mnpu-
MEHSETCS B PA3JIMYHBIX 00JIACTSIX MPOMBIIII-
JIECHHOCTH MpU YYE€Te, WHBEHTAPU3ALHUU U
IepeMENICHNU NpoAyKuuu. B MHOrumx wus
TaKUX CIy4aeB, BAXHO O0O3HAYCHHUE KaXK-
JIOM €IMHULBl TAKOM TMPOAYKIUU IPU
IIOMOILUA OIPEIEIEHHON CUCTEMBI MapKH-
POBKH, K KOTOPBIM OTHOCUTCS CHCTEMa
uaeHtTugukanuu RFID. Mapkuposka RFID-
TEXHOJIOTUM OCHOBAaHA Ha MPUHIMUIIE Tepe-
JIAY¥ TAHHBIX C ONPEIAECIIEHHOW BEJIWYUHOMN
MEPEMEHHON aMIUIUTYJbl HA PACCTOSIHUE C
MoMally KojaebaTeIbHOTO KOHTYpa (puaepa)
— YCTpOMCTBA [Jid NMEPEeIaYl U CUATHIBAHUS
AJEKTPOMAarHuTHoro curHaina. llepena-
FOIIUE DJIIEKTPOMArHUTHBIE U3ITyYEHUS PU-
Humaetcst RFID-metkoit numn RFID-terom,
MPUHUMAKOIIMA [OpU  TOMOIIM  CBOETO
K0J1e0aTeIbHOTO KOHTYpa 3JIEKTPOMArHUT-
HO€ WU3JIy4YECHUE U BBOJSIINMN B HETO JAHHBIN
U3 MaMsITH BCTPOCHHOE 4YWIIA, MOCIE YEro

CUTHAJ HaIpaBlIIeTCS OOpAaTHOM Hampas-
JICHUH.

Bi1a)xHOCTB M BT MOTYT MOBIUATH HA
Ka4eCTBO CBSI3U MEXIY CUYUTHIBATEIEM W
METKaMH, OCOOEHHO B YCIIOBHUSAX BBICOKOH
BJIAKHOCTM WJIA TbUIBHOM cpenpl. i
3alUTHl YCTPOMCTB UCITOJIb3YIOTCS BlIaro3a-
UIMTHBIE U TIBUIE3AIIUTHBIE KOpITyCa.

Bo Bpems mnepenauun uHbopManuu ¢
MOMAIIIM 3JICKTPOMArHUTHOTO CHUTHasa, KO-
TOPBIM 3aTyXxaeT MO MEpe OTAAJIEHUS OT
puaepa, npeodpaszyercs Ha 0OpaTHOM IMyTH
MMes IEPEMEHHYI0 aMIUIUTY 1y, OCTAaBasICh C
IIOCTOSIHHOM 4aCcTOTOW, HO TIIpU OTOM
MEpEMEHHAsl BEJIMYMHA AMIUIUTYJBl KOM-
MEHCUPYETCS HA NPOTSIKEHUU BCEU BOJIHBI.
Ot1oT 3¢ dekT odecrneynBaeT B X0/1€ Uccle-
JIOBAHUS C LIEJIBIO ONPENICIIEHUS PACCTOSTHUAE
neiictBus RFID-Texnonoruu npenedperath
uH(popMaImen, KOTOPYI SJIEKTPOMArHUT-
Hasl BOJIHBI 3aKJII0YAET B ceoe.
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Ha ocHOBe npHUBEIEHHOIO TEKCTa MOXK-
HO  BBIICIUTHh HECKOJBKO  KIFOUEBBIX
aCIIEKTOB:

- HccnemoBanue 3I€KTPOMArHUTHOM
BOJTHBI: (DOKYCHPYETCS Ha WCIOJIb30BAaHUU
AJIEKTPOMArHUTHBIX BOJIH C  Ompejelie-
HHBIMU XapaKTePUCTUKAMU, UTHOPUPYS MPU
TOM HHGOPMAIIHIO B HECKOJIBKO KHUJIO0ANT,
YTO MOXKET OBITh BaXHBIM IS OoJiee
IyOOKOTO TOHUMAaHHMUS.

- RFID-texHonorum B MIPOMBIILICH-
HocTH: OrmpeseneHre MacuTaboB MpUMe-
HeHuss RFID-texHosormid, 4ro ykasbIBaer
HAa HEoOXOoAUMOCTh UX 3PGHEKTUBHOTO
(GYyHKIIMOHUPOBAaHUS B Pa3HOOOPA3HBIX
YCIOBUSIX.

- BrnusitHue moroAHBIX W TPUPOIHBIX
YCIOBHM: VY4YeT pa3nudHbix (PaKkTopoB,
TaKuX Kak TEeMIleparypa, BIAKHOCTh H
JIpyrue TapaMeTphl, MOAYEPKUBACT CIIOXK-
HOCTb UCCIIEIOBAHUM U X aKTyaJIbHOCTb.

Takum oOpa3oM, WHCClIeIOBaHUE B
JAHHOW O00JIaCTH MMEET BBICOKYIO 3HAUU-
MOCTh M MOTPeOyeT TIIATeTLHOTO aHaIu3a
BCEX MEPEMEHHBIX.

Hccaenosanue. B uccienoBanuu cuc-
tembl RFID, ucrnone3yromen paaroBOIHBI
YBUY-muanazona (860-960 MI'1r), BakHO
MOHUMATh POJIb AJECKTPOMArHUTHON BOJIHBI
KaK HOCUTENs1 UH(pOpMaIuu.

Bo Bpems nencTBUs 3JIEKTPOMAarHuT-
HOTO M3JIy4eHUs U3 KoJie0aTeTbHOrO0 KOH-
Typa puzepa B crtopoHy RFID-meTkn ¢
yactorod 860 Ml  Habmomaercs
caeayroulee:

1. MoOmHOCTh HU3IyYEHHS] COCTABIISIET
nopsnka 60 BT, HO oHa ymMeHbIIaeTCs MPU
pacrpoCTpaHEHUU. OTO BIMSET HA Jallb-
HocTh aeiictBust RFID-meTok.

2. [Ins ompeneneHusi BbIPAKCHUN st
nanpHOCTH neuctBusi RFID-meTok cnenyer
YUUTHIBATH:

- 3aBUCUMOCTb OT SHEPTUH
- Bnusgnue nokazarenen cpenbl, Ta-

KHX KaK BJIAXXHOCTb U TCMIICPATypa
r(v, T, t) = —(7.508802646¢ 024190246V
+ 430.1568771¢ 0024190246V
* (—1.006656628¢0-125677492T
+915.1687975¢ 01256774927
<2rm0, 255968748 cosh(0.127984374vt)) o
*

1 — 0255968748

['ne, v-BIaXXHOCTB Cpeibl,

T-TemmnepaTypa cpenbl,

V-CKOPOCTb 3JIEKTPOMArHUTHOTO HU3Jy-
YEeHUS B CpeJie,

t-BpeMst IPOXOXKICHHS U3y UCHHS.
r(v,T,t)
rw,T,t) =vt=>t= — (2)
E =E,e % cos(wt — kr + a) 3)
AE = E(0) — E(t) =
= (E,, cos(kr + a) — E,,e % cos(wt — kr + a)) =

r(,T,t)
= | E,, cos(kr + a) — E,,e”% cos w——= kr+a

E,, cos(kr + a) —
_ (7.508802646e°'°“19°246” )
+430.1568771¢~0:024190246v
, (—1.006656628¢01256774927 4\
+915.16879758_0'125677492T

21,0, 255968748 ¢55h(0.127984374vt)
* 1 — g0255968748

4
—Ene % cos )

w v
—kr+a

BaxHO oTMETHUTS clienyroniee:

1. DnexkTpoMarHuTHOE U3Ty4YEeHHUE Hall-
paBJIsieTCsl MOCPEICTBOM aHTEHHBI Kojeba-
TEJIBHOTO0 KOHTYpa, YTO IMO3BOJIIET H3Iy-
YEHUIO OXBAThIBaTh OOJIBIITYI0 YaCTh MHU-
MO BHEITHEH Cephl.

2. B kadecTBE HCTOYHHKA DJIEKTPO-
MarHUTHOTO W3Jy4€HUsI BBICTYIAET >JIEK-
TPOMArHuT. DTOT Mpolecc BeJAeT K 00Jib-
UM TOTEpPSIM DHEPruu, TaK KaK HMe-
IOIIAsICSl PHEPTHUS B PUJEPE pacrpeaesieTcs
MEXJy BCEMH BEKTOpaMH JJIEKTpoMar-
HUTHOTO MOJIA.

3. Ilpu TakoMm pacmpencieHuu SHep-
T'UH, KaXast U3 €€ KOMIIOHEHT TPATHUT YacCTh
CBOCH DHHEPrMM BO BpEeMs MPEOJOJICHUS
paccrosiuust g0 RFID-metku. 210 COK-
palaeT paccTossHUE, Ha KOTOPOM BEJIMYMHA
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UX DHEPrud CTAHOBUTCS pPABHOM MUHHU-
MaJIbHOW, IO CPAaBHEHUIO C CHUTYallUEH,
Korja Jyd ObUl Obl HampaBlieH B OJHY
CTOpOHY, K 3apanee omnpenenéunoi RFID-
METKE.

[To »To¥t mpuunHe OblIa BEIOpaHa TeX-
HOJIOTHSL CO3JaHHUs HAIIPABJICHHOTO JJIEK-
TPOMArHUTHOTO U3ITyYEHHUS:

1. Ucnonw3yercs (akTop HampaBlieH-
HOCTH — MeETalyIMuyeckas mnojas Tpyba c
TOHKMMHU CTEHKaMHU, KOTOpAasi SKpPaHUPYET
JIpYTrv€ HamnpaBi€HUs BJIECKTPOMATrHUTHOU
BOJIHBI M HaNpaBsisieT €€ B OJHY OIpe-
JIEJIEHHYIO CTOPOHY.

2. OpgHako BaXHO OTMETUTh, YTO
SBJICHUE HKPAaHUpPOBAHUS Takxke Oyner
UMeTh MecTo. [Ipn ycTaHOBKE J1a’ke TOHKOM,
HO 3aMKHYTOM TpyOKH Tiepea  KoJie-
OaTelbHBIM KOHTYPOM pPHIEpPa, BOSHUKHYT

TOKU DyKO.
3. Otn Toku OyKO NpUBEAYT K NOTEPSIM
MOIIHOCTH, 4YTO  MOXET  HEraTUBHO

ckazaTbCsi Ha 3(P(PEKTUBHOCTH PabOTHI
CUCTEMBI.
7.[2 BZ d2 fZ
~ 6kpD ®)
['me, B-makcuManbHass BeTMYMHA BEK-
TOpa MarHUTHON UHIYKIIHH,
d-TosmuHa SKpaHUPYIOLICH TPYOKH,
f-gacroTa aIeKTpOMarHUTHOTO U3TyUe-
HUS,
k-koHCcTaHTa, paBHass 1 UIT TOHKOTO
JUCTa U 2 JJ1s1 TOHKOW TTPOBOJIOKH,
p-yIeIbHOE COMPOTHBICHUE MaTepH-
ana TpyOKH,
D-m10THOCTB SKpaHUpPYOIIEH TPYOKH.
s ucciaenoBaHus HACTOSAMIETO d(-
dbexTa ObLT TPOBEJEH IKCIIEPUMEHT:
1. TlomydeHsl omnpenenéHHble pe3ylib-
TaThl C UCIOJIH30BAHUEM HEKOTOPHIX M3HA-

YaJbHBIX JIAHHBIX IS TEOPETUYECKOIO
pacuyéra.

2. Cpenu TOKa3aHHBIX JaHHBIX, COT-
JTACHO M3HAYAIbHBIM MapaMeTpaM CUCTEMBbI:

- MuHuMasnbHas aMmIUIUTyJa MarHuT-
HOM wuHAYKIMM B Karymke RFID-meTkn
coctaBuia 5,164641625 uTm.

- MakcumanbHasi aMIUIUTyJa MarHuT-
HOM WHAYKIMU B KATyIIKE pujepa coc-
taBuia 24,596 uTi.

3. IIpuMeHsieMble HAIIPABUTEIIN:

- TpyOuaThlii TJIACTUKOBBIN Harmpa-
BUTENB: 1uamMeTp 50 MM, TOJIIMHA 2 MM.

- XKesne3Hblil HapaBUTENb: AUAMETP 55
MM, TOJIIIIUHA 4 MM.

- AJIIOMMHUEBBIM HaNpaBUTENb: JIHa-
MeTp 52 MM, ToIIMHA | MM.

- MenHblid HampaBUTENb: THAMETP 52
MM, TOJIIHUHA 1 MM.

OTH JaHHBIC II03BOJIMIN  OLICHUTH
BIIMSIHUE PA3JIMUYHBIX MaTEpUAIOB U T€O-
METpUM HaNpaBUTEICH Ha BEIWYUMHY Mar-
HUTHOW wWHAYKIMH B cucreMax RFID.
Hcnonbs3oBaHuEeM aFOMUHUEBOTO Hampa-
BUTENSA, MPU YKa3aHHOM MAaKCHUMyMe€ BEK-
TOpa MarHUTHOW WHAYKIMHU, TPH TOJIIIUHE
TpyOKH 1 MM, 9acToTe SJIEKTPOMArHUTHOM
BojaHbl 870 MI'L, mpu CONpOTHBIECHUU
2,87*10® Om*M u o06wiell >KpaHUpyIOIIEH
TpyOKu B 2 712 kr/M° M onpenenuM notepu

MOIIIHOCTH.
T[ZBZ d2f2
Pp=—7——"—
6kpD

3,142 % (5164641625 * 107°)% + 107" « (8.6 + 108)? _

6x1%287 %1078 %2712
= 41,6498794414 Bt (6)

CooTBETCTBYET ACMCTBUTEIBLHOCTU U
oTpeieNieHa B Ka4eCTBE MOTEPh OT CO3AaHUS
BUXPEBBIX TOKOB B QJIOMHHHEBOM Harpa-
BUTENH, >KEJIC3HOM W MEIHOM, JEMOHC-
Tpupysa 3T0 B skcnepumentax (Tabmuua
1,2,3) (Puc. 1,2,3).
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Tabnuya-1.

Jlannvie onpedenenusn oanrvHocmu
delicmeus 8 nepeom ciyuae

Marepuan | JnuHa, cM | JanbHOCTh, M
be3 nanpasurens — 190 cm npu 3° C u Baaxknoctu 56%
15 80
ITmactux 10 55
5 38
15 38
Kemnezo 10 33
5 21
15 38
AmoMuHAT 10 33
5 21
15 38
Mens 10 33
5 21
Tabnuya-2.

Jlannwie onpedenenusn oanrbHocmu
oelicmeus 60 mMopom ciydae

Marepuan | HnvHa, cM | JanbHOCTh, cM
Bes nanpasurens — 220 cm npu 12° C u Bnaxkuzoct 36%
15 73
[Tmactux 10 70
5 63
15 36
Kemnezo 10 30
5 20
15 43
AmroMuHHAN 10 30
5 15
15 44
Mens 10 30
5 14,9
Tabnuya-3.

Jlannwie onpedenenusn oanrvHocmu
oeiicmeus 6 mpemoem ciyuae

Marepuan | JnuHa, cm | HanpHOCTh, CM
be3 nanpasurens — 190 cm npu 10° C u Bnaxknoct 54%
15 78
ITnacTux 10 54
5 38
15 37
Keneso 10 33
5 21
15 41
AmoMuHUH 10 32
5 14,5
15 39
Menb 10 30
5 14

Puc.1. Tecmupoeanue oanvnocmu de3
¢axkmopa nanpaenennocmu.

fn"-’a--r,-"x
P2k b ik s g ,:.. L
P e o o A
PR TR LTV et

Puc.2. Onpeodenenue ghakmopa
HANPABIeHHOCMU C ATIIOMUHUEBLIM

nanpaeumesem 6 30 cm.

Puc.3. Onpedenenue ghakmopa
HANPAGIeHHOCMU C ATIOMUHUEBHIM
Hanpagumesiem OauHou 6 15 cm.

N3 skcnepuMeHTa M TEOPETUICCKOTO
aHanW3a, BHJIHO, YTO MPU OKa3aHWU BO3-
JIEUCTBUS TIPU TIOMOIIU JIOTIOJIHUTEIEHOTO
TpyOuaToro (Qakrtopa HampaBICHHOCTH,
DKpaHUPOBAaHUE HE OKa3bIBACT OTpHUIIA-
TEJIbHOE BIUSHUS, CHJIBHO YMEHbIIIAs JTalb-
HOCTb JIEWCTBUSI CUCTEMBI. BHOCA pe3yiib-
TaThl JKCICPUMEHTAILHOTO H TEOPETH-
YECKOTO UCCIICIOBAHMS, MIOJTyUYCHHBIE BhIpa-
KEHUS JUISl TaIbHOCTH OT TEMIIepaTypbl U
BJIAYKHOCTH (4), MOKHO npeoOpa3zoBaTh. Bui-
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BOJIS CllaraéMbli II0Ka3aTelb B CIEAYIOLIME
Ey = En(W - P) (M

E'(t) = El e~ (8)
AE' = E'(0) — E'(t) =

E,, cos(kr + a) —
/ / _ (7. 508802646¢"024190246v + \
| | |
| I I
I

cos(wt — kr + a)

+430. 1568771e’°°“1902“"
( 1.006656628¢°125677492T +

+915.1687975e~" 12567749" C))

21,0, e255968748 co5h (0. 127984-374-vt) |

k \ 1 eO 255968748 ))
w

—kr + a

Takum 00pa3zoM, ONTUMM3ALUS HaIl-
paBIEHUsI U3TYYEHUS MOXKET 3HAYUTEIbHO
yIy4diiuTh 3P¢GeKTUBHOCTh padoTel RFID-
cucrteM. Jlnsg omnucaHus BOJHBI MOHO
UCIOJIb30BaTh METOJ AU(PepeHInaTbHbIX
ypaBHEHUH, KOTOPBIA IMO3BOJSIET CHOPMY-
JUpOBaTh (U3MUECKUE SIBICHUS CIIEIY-

IOIIUM 00pa3om
r(v,T,t(AE")) =
= —(7.508802646¢0024190246v
+430.1568771e~0024190246v)
* (—1.006656628¢125677492T
+915.1687975¢ 0125677492
<2r 0, 255968748 cogh (0, 127984374vt(AE’))) (10)

1— e 255968748
TakuM M yCTaHOBJICHA ypaBHEHHMS 3a-
BUCHMOCTD OT (PaKTOpa HAMPABIEHHOCTH.
3akiodenusi. B pesynbpraTe mpose-
JNEHHOIO UCCIIENOBAHMSI, OBIJIO YCTaHOBIIEHO
NPUMEHEHUSI HANPABIAIONIMX AKPaHUPY-
IOLMX METAUTMYECKUX HaIpaBUTENeH mpu-

BOJUT K OOpa30BaHUIO BUXPEBBIX TOKOB.
DTO B CBOIO OYEPE/Ib, CTAHOBSITCS IPUUNHOU
T YPE3MEPHOI0 pacxojia SHEPruu dJIeK-
TPOMArHUTHOIO HW3JIy4YE€HUs, & AAJIbHOCTH
nevicteust  RFID-texnonornn B oTrpuia-
TEJIbHOM NOpsiAKke yMeHbaercs. Harnsano
BUJAHO B JKCHEPUMEHTAJIBHBIX W TEOpe-
THYECKHUX PE3yIbTAaTaX UCCIEAOBAHMUS.

Jlns mpeomoneHus 3TUX TpoOiieM ¢
METAJUIMYECKUMHU  MOBEPXHOCTAMU  TIPHU
pabote ¢ RFID TexHomorueld MOXXHO HC-
moab30BaTh crneuuanbHele RFID  meTku,
npeaHa3HaYeHHbIC I pabOThl Ha MeETall-
JUYECKUX TMOBEPXHOCTAX, a TaKXke J100aB-
JATh M30JSIMUOHHBIC MATEPUAIIBI  MEKITY
metaiuiom U RFID ycerporictBoM. Takxke
MOKHO JKCIEPUMEHTHUPOBATh C pas3iIny-
HBIMM YIJIAMH PACIOJIOKEHUSI YCTPOMCTB
JUTSI MUHUMHA3AIUA BO3JICHCTBUS METaJlJIa Ha
curHan RFID. B pe3ynbpraTe npoBenéHHOro
UCCIIeIOBaHUs, OBbUIO YCTAaHOBJIEHO, YTO
METOJI NPUMEHEHUS YKPAHUPYIOIIUX METa-
JUYECKUX HaIlpaBUTEJICH IPUBOIUT K 00pa-
30BaHMI0 TOKOB Dyko. OHM B CBOIO OUEpE/Ib
MPOU3BOISAT JIEKTPOMATHUTHBIE MOJIS, N3-32
Yero HEraTUBHO BJUSET HA JAIBHOCTh
nevicteua  RFID-texnomornn. OO0 >TOM
CBUJICTEIILCTBYIOT JKCIIEPUMEHTAJIbHBIE U
TEOPETUYECKUE PE3YJIBTATHI UCCIICIOBAHUS.
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TOSHKENT SHAHRIDA AZOT OKSIDI (NO) VA AZOT DIOKSIDI (NO)
KONSENTRATSIYASINING TREND TAHLILI (MANN-KENDALL TESTI
ASOSIDA)

\17: "-?’
W | \:;/

a0
Nosirov Nozimbek Bekzod O°‘g‘li Samiyev Lugmon Nayimovich

Tayanch doktorant Atrof-muhit va tabiatni muhofaza gilish . . . - .
. AU Texnika fanlari doktori, dotsent TIQXMMI Milliy Tadgigot
texnologiyalari ilmiy-tadqiqot instituti, Toshkent, O zbekiston exnika fanlari doktori, dotsent T1Q ity Tadqiqo

; : . Universiteti, Toshkent, O zbekiston
E-mail: nnosirov513@gmail.com E-mail- | samivev@tiiame.uz
= - 1. y !@ .
ORCID ID: 0009-0005-1829-3934

Annotatsiya. Ushbu tadgigotda 2012-yilning yanvar oyidan 2022-yilning dekabr
oyigacha bo ‘lgan davrda Toshkent shahri havosida Azot oksidi (NO) va Azot dioksidi
(NO2) konsentratsiyasining ko p yillik o rtacha qiymatlari MS Excel dasturi orqali analiz
gilindi. Mann-Kendall trend testi asosida o ‘zgarish dinamikasi statistik tahlil gilindi.
Trend test natijasiga ko ‘ra, ahamiyatli o‘zgarish oktabr (Z=2.26) oyida ekanligi
aniglandi, bu natijalar mos ravishda NO uchun (Z=2.02) va NO2 uchun (Z=2.26). Ushbu
natijalar asosida kelajakda atmosfera havosi monitoringini yuritish bo’yicha kerakli
xulosalar olindi.

Kalit so‘zlar: Atmosfera havosi, havoni ifloslantiruvchi moddalar, Azot oksidi, Azot
dioksidi, statistic tahlil, Mann-Kendall testi, Sen’s giyalik baholovchisi, Toshkent shahri.

AHAJIN3 TEHJAEHIINU N3MEHEHUSI KOHIIEHTPAIIUU OKCHIA A30TA
(NO) 1 JTMOKCHUJIA A30TA (NO2) BI'OPOAE TAHIKEHTE (HA OCHOBE
TECTA MAHHA-KEHJIAJIJIA)

Hocupoeé Ho3zuméek bex300 Yenu Camues JIlykmon Haumoesuu
Joxmopanm, HayuHo-ucciedosamensckuil UHCMumym Hokmop mexnuueckux nayk, doyenm, HayuonanvHoii
oKpydHcaloweli cpedbl U NPUPOOOOXPAHHBIX MEXHOI02UIL, uccnedogamenvckuii ynusepcumem TUKXMMMU, 2. Tawxenm,

Tawxenm, Ys6exucman Vsbexucman

Annomayun. B oannom uccnedosanuu ¢ sueaps 2012 2oda no oexabpe 2022 200a c
nomowpio npocpammel MS Excel Ovliu npoananusuposanvl cpeOHue MHO20LemHUe
3HaueHus1 Konyenmpayuu oxcuoa azoma (NO) u ouoxcuoa azoma (NO3) 6 8030yxe copooa
Tawxenma. [[unamuxa usmeneHuil 6v11a CIMaAMUCMU4eCcKyU NPOAHATUUPOBAHA HA OCHOBE
mpenodosozo mecma Manna-Kenoanna. Ilo pezynemamam mpeno-mecma OvLi0 8bl6l1€HO,
Ymo 3HayumenbHoe UsMeHeHue nPou3ouLlo & okmsbpe (Z=2,26), smu pe3yivmamul Obliu
coomeemcmeenno ons NO (Z=2,02) u ons NO, (Z=2,26). Ha ocuosanuu smux
Pe3yIbmamos ObLIU COeNaHbl He0OX00UMble 8b1800bI OMHOCUMENbHO MOHUMOPUHSA AM -
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Mmocghepro2o 8030yxa 6 Hyoyuem.

Knioueevie cnosa: Ammocgheprwviti 6030yx, 3azcpsazHument 6030yXd, OKCUO aA30Md,
ouokcuo azoma, cmamucmuyeckuil anaius, mecm Manna-Kenoanna, oyenka nakioua
Cena, copoo Tawxenm.

TREND ANALYSIS OF NITROGEN OXIDE (NO) AND NITROGEN DIOXIDE
(NO2) CONCENTRATION IN TASHKENT CITY (BASED ON MANN-
KENDALL TEST)

Nosirov Nozimbek Bekzod ugli
PhD student, Research Institute of Environment and Nature
Protection Technologies, Tashkent, Uzbekistan

Samiev Lukmon Naimovich
Doctor of Technical Sciences, Associate Professor, National
Research University TIKHMMI, Tashkent, Uzbekistan

Abstract. In this study, from January 2012 to December 2022, the long-term average
values of the concentration of Nitrogen oxide (NO) and Nitrogen dioxide (NO,) in the air
of the city of Tashkent were analyzed using the MS Excel program. The dynamic of change
was statistically analyzed based on the Mann-Kendall trend test. According to the result
of the trend test, it was found that the significant change was in October (Z=2.26), these
results were respectively for NO (Z=2.02) and for NO; (Z=2.26). On the basis of these
results, the necessary conclusions were drawn regarding the monitoring of atmospheric
air in the future.

Keywords: Atmospheric air, air pollutants, Nitrogen oxide, Nitrogen dioxide, statistical

analysis, Mann-Kendall test, Sen's slope estimator, Tashkent city.

Kirish. Urbanizatsiya va sanoat-
lashtirish butun dunyo bo‘ylab shaharlarda
havo ifloslanishi darajasining sezilarli
darajada oshishiga olib keldi, azot dioksidi
(NO2) va azot oksidi (NO) eng keng
targalgan ifloslantiruvchi moddalar gatoriga
kiradi. Bu azot oksidlari, asosan, transport
vositalari harakati, sanoat faoliyati va gazib
olinadigan yoqilg‘ining yonishi natijasida
chiqariladi, atrof-muhit va aholi salomatligi
uchun jiddiy xavf tug‘diradi. Shahar
muhitida NO va NO: konsentratsiyasi
tendentsiyalarini tushunish samarali kamay-
tirish  strategiyalarini ishlab chigish va
bargaror shahar rivojlanishini ta'minlash
uchun juda muhimdir.

So‘nggi tadgigotlar uzog muddatli
monitoring va tendentsiyalarni tahlil gilish
muhimligini ta’kidlab, shaharlarda azot

oksidlari ifloslanishining dinamik Xxusu-
siyatini ta'kidladi. Masalan, London kabi
yirik shaharlarda COVID-19 blokirovkalari
paytida NO: darajasining sezilarli darajada
pasayishi kuzatildi, bu inson faoliyatining
havo sifatiga bevosita ta'sirini ko‘rsatdi [1].
Ushbu topilmalar azot emissiyasini kamay-
tirish uchun siyosat aralashuvi va shaharni
rejalashtirish imkoniyatlarini ta'kidlaydi [2].

Qisga muddatli tebranishlarga qo‘-
shimcha ravishda, NO va NO: konsen-
tratsiyasining uzog muddatli tendentsiyalari
havo sifatini tartibga solish samaradorligi va
urbanizatsiya bilan bog‘liqg davom etayotgan
muammolar hagida gimmatli tushunchalarni
beradi [3]. Tadgiqotlar turli mintagalarda
turli xil tendentsiyalarni ko‘rsatdi, ba'zi
shaharlarda emissiya standartlari gattiqroq
bo‘lganligi sababli azot oksidlari daraja-
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sining pasayishi kuzatilmoqgda, boshgalari
esa tez sur'atlar bilan o‘sishi va infra-
tuzilmaning yetarli emasligi tufayli yuqori
konsentratsiyalar bilan kurashishda davom
etmoqda [4].

Bundan tashqari, shaharlar ichida azot
oksidlarining fazoviy tagsimoti ko‘pincha
notekis bo‘lib, yugori konsentratsiyalar
odatda asosiy yo‘llar va sanoat zonalari
yaqinida topiladi, bu esa shahar aholisi
orasida nomutanosib ta'sirga olib keladi [5].
Surunkali azot oksidlarining sog‘liqga
ta'siri, shu jumladan nafas olish va yurak-
gon tomir kasalliklari, bu ifloslantiruvchi
moddalarni shahar sharoitida kuzatib borish
va ularga garshi kurashishni talab giladi [6].

Azot oksidlarining shahar havosi
ifloslanishidagi muhim rolini hisobga olgan
holda, ushbu tadgiqot Toshkent shahrida NO
va NO: konsentrasiyalari tendentsiyalarini
tahlil qilishga qaratilgan bo‘lib, ushbu
tendentsiyalarga ta'sir giluvchi omillarga va
aholi salomatligi va atrof-muhit siyosatiga
ta’sir ko‘rsatadi. So‘nggi ma’lumotlarni
o‘rganish va ilg‘or statistik usullardan
foydalanish orgali biz shahar havosi sifatini
boshqgarish bo‘yicha kelajakdagi strate-
giyalar haqida ma’lumot beramiz.

Adabiyotlar tahlili va metodlar.

Tadgigot hududi. Toshkent
O‘zbekistonning poytaxti va eng yirik shahri
bo‘lib, mamlakatning shimoli-sharqiy qis-
mida, Qozog‘iston bilan chegaraga yaqin
joyda joylashgan. Shahar dengiz sathidan
455 m balandlikda, Toshkent vohasida,
Sirdaryoning irmog‘i bo‘lgan Chirchiq dar-
yosi vodiysida joylashgan.

Iglimi. Toshkentning iglimi kon-
tinental, yozi issiq va qgishi sovug. Shahar
yarim qurg‘oqchil iglimga ega, harorat va
yog‘ingarchilikda sezilarli mavsumiy o‘zga-
rishlar yaqqol seziladi. Toshkentda yoz issiq,

iyul va avgust oylarida havo harorati ko‘-
pincha 35°C dan oshadi. Qishlari sovuq,
harorat tez-tez sovuqdan pastga tushadi,
aynigsa yanvarda. Yillik o‘rtacha harorat
taxminan 15°C.

. T —

-= == == L]
N 1 R 7 . .
e i1 R ! 1 | B

1-rasm. Havo harorati va yog ‘ingarchilik
miqdorining ko ‘p yillik o ‘rtacha
giymatlari

Toshkentda yog‘ingarchilik o‘rtacha
bo‘lib, ko‘p gismi bahor va kuzga to‘g‘ri
keladi. Shaharda yiliga o‘rtacha 400-500
mm yog‘in tushadi (2-rasm). Qishda gor
yog‘ishi tez-tez uchraydi.

Ma’lumotlarni to‘plash va ularning
tahlili. Tadgiqot hududida kuzatilgan ko‘p
yillik havo sifati va meteorologik para-
metrlar ma’lumotlari (2012 — 2022 vyilllar
oralig‘ida) O‘zbekiston Respublikasi Gidro-
meteorologiya xizmati agentligidan olindi
va MS Excel dasturida dastlabki gayta
ishlandi. Tayyorlangan ma’lumotlar Mann-
Kendall trend testi asosida tahlil gilindi va
asosly o‘zgarishlar aniglandi.

Mann-Kendall trend testi. Ushbu
gipoteza testi vaqt seriyalari ma’lumot-
laridagi tendensiyalarning mavjudligini ba-
holash uchun parametrik bo‘lmagan, dara-
jaga asoslangan usuldir. Ma’lumotlar vaqt
bo‘yicha tartiblanadi va keyin har bir
ma’lumot nugtasi ketma-ket mos yozuvlar
nuqtasi sifatida ko‘rib chiqiladi va vaqt
o‘tishi bilan keyingi barcha ma'lumotlar
nuqtalari bilan taggoslanadi.
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S=yi ;'l:i+1 sgn (% - %)
Bu vyerda, 1y va y ketma-ket
ma’lumotlar qiymatlari, n esa foydalanilgan
ma’lumotlar soni

+1, if0>0
sgn(@) =1 0, if6=0
~1, ife<o0

Mann-Kendall testi tendensiyani anig-
lash uchun muhim bo‘lgan ikkita parametrga
ega. Ushbu parametrlar tendentsiyaning
kuchini ko‘rsatadigan muhimlik darajasi va
tendentsiyaning yo‘nalishini va kattaligini
ko‘rsatadigan nishab kattaligi taxminidir.
Bog‘langan ma’lumotlar qiymatlari bo‘l-
magan mustaqil, bir xil tagsimlangan taso-
difiy o‘zgaruvchilar uchun bizda E(S) = O
mavjud,

Var (S) _n (n—11)é2n+5)
Ba’zi ma’lumotlar qiymatlari bog‘lan-

ganda, Var(S) ga tuzatish Kiritiladi:

Var(s) = n (n-1)(2n+5)— zi};:l t; (D) (—-1(2i+5)

Bu yerda t 1 darajali bog‘lanishlar
sonini bildiradi. 10 dan katta n uchun test

statistikasi.

Losr if $>0,
zs=4""0 ifS=0,

warsps if $<0;

Zs standart normal tagsimotga amal
giladi.

SEN’S gqiyalik baholovchisi. Mann-
Kendall testi yordamida trend qiyalik-
larining Kattaligini quyidagicha hisoblash
mumkin:

B= Median (%)

Bu yerda y; va y mos ravishda j va i
(j>1) vaqgtidagi ma'lumotlar giymati hisob-
lanadi. B; ning bu N giymatlarining
medianasi Sen’s qiyalik baholovchisi sifa-
tida ifodalanadi, u quyidagicha berilgan:

Volume 2, Ne 3

2024
L Bn+1)/2 when N is odd
Q=12 (BTN + B0+ hen N is even

Q ning ijobiy qiymati ko‘tarilish ten-
dentsiyasini ko‘rsatadi, salbiy qiymat esa
pasayish tendentsiyasini bildiradi.

Olingan natijalar va muhokama.
To‘plangan ma’lumotlar tahlili  shuni
ko‘rsatadiki, Toshkent shahrida 2012-
yilning yanvar oyidan 2022-yilning dekabr
oyigacha azot dioksidi (NO;) konsen-
tratsiyasining o‘rtacha qiymatlari 0.038
mg/m® (2013) dan 0.055 mg/m® gacha
(2022) o‘zgardi (3-rasm), shaharda azot
dioksidining REM giymati 0.04 mg/m? ni
tashkil etadi.

0,055
y =0,0003x-0,6146
R?=0,04

atsiyasi,

0,050

entr:

g 0,045
ol

0,040

Azot dioksidi kons
mg/m?

0,035

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Yillar

2-rasm. Azot dioksidi konsentratsiyasining
ko‘p yillik o ‘rtacha qiymatlari dinamikasi.

Azot dioksidining eng maksimal giy-
mati 2012-yilning iyul oyida kuzatilgan
bo‘lsa, eng minimal Kkonsentratsiyasi esa
2013-yilning oktabr oyiga to‘g‘ri keldi.
Qiymatlar mos ravishda 0.068 mg/m?® va
0.015 mg/m?3 ni tashkil etdi.

Azot oksidi (NO) konsentratsiyasining
ko‘p yillik oylar va yillar kesimidagi statistik
tahlili asosida quyidagi natijalar olindi. Azot
oksidining REM giymati 0.06 mg/m3 bo‘lib,
uning tadqiq etilgan davrdagi o‘ztacha qiy-
mati 0.025 mg/m? ni tashkil etdi. NO ning
ko‘p yillik o‘rtacha giymatlari 0.014 mg/m?®
(2020) dan 0.052 mg/m?® (2022) gacha o‘z-
gardi, umuman olganda o‘rtacha qiymat-
larda ruxsat etilgan me’yordan ortish
holatlari kuzatilmadi (3-rasm).
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y=0,0012x-2,3255
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entratsiyasi,

sidi kons

Azot ok:

3-rasm. Azot oksidi konsentratsiyasining
ko ‘p yillik o ‘rtacha qiymatlari dinamikasi

Azot oksidi konsentratsiyasining eng
maksimal giymati 2022-yilning iyun oyida
kuzatilib, 0.07 mg/m® ni, eng minimal
giymati esa 2020-yil aprel oyida 0.01 mg/m?
ni tashkil etdi.

Mann-Kendall trend testi yordamida

da sezilarli darajada ekanligi trend test
tahlilida namoyon bo‘ldi. Asosiy sabablarni
quyidagicha 1. Kuz mavsumi kelishi va
daraxtlarda barglarning to‘kilishi, 2. Sovuq
davri boshlanishi, buning natijasida issiglik
quvvatiga talab ortishi, 3. Avtomobillar
yoqilg‘i iste’molidagi sezilarli ortish jara-
yonlari bilan izohlash mumkin.

Xulosa. Ushbu tadgiqotda Mann-
Kendall trend testini qo‘llash Toshkent
shahar hududida azot oksidi (NO) va azot
dioksidi (NO:) kontsentratsiyasi tenden-
siyalarini baholash uchun ishonchli statistik
yondashuvni tagdim etdi. Tahlil ma’lumot-
larning vaqt o‘tishi bilan ham antropogen

1-jadval

Mann-Kendall trend statistikasi o ‘rganish davridagi NO> va NO konsentratsiyasining
oylik tahlili natijalari

Parametrlar Trend test Yan | Fev | Mar | Apr | May | lyun | Iyul | Avg | Sen Okt | Noy | Dek
— Z giymati 0.93 156 | 086 | -0.7 -0.6 -1.1 0.00 -0.2 187 | 226 | 1.87 2.34
= B
S Ahamiyatlilik + * + *
<e B
© Q giymati 0.000 | 0.001 | 0.001 001 -0.01 | -0.01 | 0.000 | -0.01 | 0.002 | 0.002 | 0.001 | 0.001
S Z giymati 000 | 0.78 | -0.2 | -0.8 | 0.31 | 0.00 | 0.00 | 0.23 | 1.87 | 2.02 | 1.40 | 1.40
S Ahamiyatlilik + *
IS) B
< Q giymati 0.000 | 0.001 | 0.000 001 0.001 | 0.000 | 0.000 | 0.000 | 0.003 | 0.001 | 0.002 | 0.001

Izoh: * trend a=0,05 bo ‘Isa, + trend a=0,1 ahamiyatga ega.

Azot oksidlari konsentratsiyasi trend
tahlili. Azot dioksidi (NO;) va Azot oksidi
(NO) konsenytratsiyalari Mann-Kendall
trend testi asosida 2012-2022 villar
oralig‘ida oylar kesimida tahlil qilindi. NO,
konsentratsiyasi (Z giymati) sentabr (1.87),
oktabr (2.26), noyabr (1.87) va dekabr (2.34)
oylarida oshganini ko‘rsatdi (1-jadval).
Azot oksidi (NO) qiymatlati esa,
Sentabr (1.87) va oktabr (2.02) oylarida aha-
miyatli ortish jarayoni kuzatildi. Har ikkala
NO, va NO tahlilini umumlashtiradigan
bo‘lsak, dinamik oshish miqdori oktabr oyi-

faoliyat, ham atrof-mubhit siyosatining ta’si-
rini aks ettiruvchi muhim tendentsiyalarni
aniqlandi. O°‘sish tendentsiyalari aniqlan-
ganda, ular urbanizatsiya, transport zichligi
va sanoat faoliyati bilan bog‘liq bo‘lgan
emissiya manbalarining ortib borayotganini
ko‘rsatishi mumkin. Ushbu natijalar iflos-
lantiruvchi moddalarning aholi salomatligi
va atrof-muhitga salbiy ta'sirini yumshatish
uchun doimiy monitoring zarurligini ta’kid-
laydi. Kelajakdagi tadqiqotlar ko‘lamini
boshqga ifloslantiruvchi moddalarni o°z ichi-
ga olgan holda kengaytirish va mavsumiy
o‘zgarishlar va meteorologik omillar ta'sirini
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hisobga olishdan foyda ko‘rishi mumkin. | samarali vosita bo‘lib, atrof-muhitni bosh-
Umuman olganda, Mann-Kendall tenden- | garish uchun gimmatli tushunchalarni tag-
siya testi shahar havosi sifatining uzoq | dim etadi.

muddatli tendentsiyalarini aniglash uchun
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(https://journals.indexcopernicus.com/search/details?id=129473)

Jurnal ta’sischilari:
1. Qarshi muhandislik-igtisodiyot instituti;
2. “Olmaliq kon metallurgiya kombinati” AJ;

“Sanoatda raqamli texnologiyalar” ilmiy-texnik jurnali O°‘zbekiston Respublikasi Prezidenti
Administratsiyasi huzuridagi Axborot va ommaviy kommunikatsiyalar agentligi tomonidan ro‘yxatga
olingan 26.07.2023 yildagi Nel06679-sonli guvohnoma. Turkum nashrlarning chiqish ma’lumotlarini
GOST 7.4-95 “Nashrlar. Chiqish ma’lumotlari” hamda GOST 7.56-2002 «Xalgaro standart turkum
raqami» davlatlararo standartlar talablari asosida bo‘lishini to‘liq ta’minlash magsadida, Alisher Navoiy
nomidagi O‘zbekiston Milliy kutubxonasi bilan 2023 yil 12-dekabrda Davriy nashrlarga ISSN xalgaro
standart ragami ISSN: 3030-3214 ragam berilgan.
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MAQOLALARGA QO‘YILGAN TALABLAR

Magolaning standart hajmi: 4-15 betli matn Word matn muharririda, o‘zbek, rus yoki ingliz tilida.

Magqola mualliflari 4 nafardan ko‘p bo‘lmasligi kerak. Mualliflarning har biri uchun to‘liq
ma’lumotlar ko‘rsatilishi lozim (ish joyi, lavozimi, ilmiy darajasi, ilmiy unvoni, shahar va davlati)

Magqolada shartli ravishda Kirish, Adabiyot tahlili va metodi, tadqiqot natijalari va muhokama,
xulosa va takliflar, foydalanilgan adabiyotlar ro‘yxatidan iborat bo‘lishi lozim.

Aannotatsiya, kalit so‘zlar Annotatsiya berilgan shakl va ko‘rinishda bo‘lishi lozim. Iltimos, bu
shaklni o‘zgartirmang. Annotatsiya 100-250 so‘zdan hamda 4-20 kalit so‘zlardan iborat bo‘lishi lozim.
Annotatsiya (ingliz tilida ABSTRACT) va kalit so‘zlar (keywords) xalqaro tizimlarda indekslanishi uchun
(3 ta tilda) o‘zbek, rus va ingliz tilida ham berilishi zarur. Kalit so‘zlar 4-20 so‘zdan iborat maqoladagi
asosly urg‘u olgan atamalarni yozish maqgsadga muvofiq.

Foydalanilgan adabiyotlar ro‘yxatidagi adabiyotlar oxirgi 10 yil ichidagi adabiyotlar ko‘rsatilishi
tavsiya etiladi.

O‘Ichov birliklari va belgilar SI xalqaro birliklar tizimida ko‘rsatilishi kerak.

Magqola materiallarining yuqoridagi talablarga mos kelmasligi nashrni rad etish uchun sabab
bo‘lishi mumkin.

Magqola matniga qo‘yilgan talablar:

Sarlavha ko‘rinishi: Shrift “Times New Roman”, o‘lchami 14 pt, bosh harfdan, markazdan, chizigcha yo‘q,
galin. Magqola sarlavhasi tepasida (1.5 intervaldan keyin), o‘ng burchakda - mualliflarning ismi va shariflari, odatiy
shrift, o‘lchami 14 pt; chap burchakda - UO‘K indeksi;

Magqola sarlavhasi ostida - mualliflarning ismi va sharifi - qalin shiriftda; ish joyi, lavozimi ilmiy
unvoni, tashkilot nomi — 10 pt. o‘lchamdagi odatiy shriftda va 3x4 rasmi ko’rsatilishi lozim.

Annotatsiya ko‘rinishi: “Times New Roman” shriftlar to‘plami, 14 pt. o‘lchamida, (1 intervaldan).

Kalit so‘zlar ko‘rinishi: “Times New Roman” shriftlar to‘plami, 14 pt. o‘lchamda.

Asosiy matnga talablar: Shrift “Times New Roman”, 14 pt., qator oralig‘i 1, xat boshi — 1 sm, sahifa
chekkalari — chap va o‘ng — 1.5 sm; yuqori va pastki — 1.5 sm.

Jadval ko‘rinishi: Jadval nomi - “Times New Roman”, 14 pt oralig‘ida, qalin, markazda, jadvaldagi
matn - “Times New Roman”, 10-14 pt., odatiy.

Formula Kiritish talablar: Formulalar va maxsus belgilar fagat «Microsoft Equation-3» muharririda
yoziladi. Formulalar chap tomonda joylashtiriladi.

Rasmlarga talablar: Rasmlar aniq ko‘ringan bo‘lishi kerak, chop etishga tayyor, matnga qo‘shilishi
va GIF, BMP, JPEG formatida.

Adabiyotlar ro‘yxatiga talablar: “Times New Roman”, 14 pt o‘lchamda, kursiv, 4-30 ta (25% o‘z
ishlariga havola), oxirgi 10 yilda nashr etilgan adabiyotlar bo‘lishi magsadga muvofiq.

Adabiyotga havola keltirish ragami kvadrat gavs ichida, matnning tegishli joyida beriladi. Adabiyotlarga
to‘g‘ri havola keltirish uchun www.snoska.info saytidan yoki https://kursach37.com/oformlenie-spiska-literatury -
po-gost/ veb resurlaridan foydalanish tavsiya etiladi.

Rasmlar JPEG, TIF, EPS yoki PSD formatlarida yetarlicha kengayishda (tiniqligi) (1:1 masshtabda
kamida 300 dpi) alohida grafik fayllar sifatida yozib olinishi lozim.

Bog‘lanish uchun ma’lumeotlar, Har bir muallifning 3x4 rasmi, mualliflar ismi shariflari (to°liq), ish
joyi va lavozimi va elektron pochta manzili, ORCID (orcid.org tomonida ro‘yxatdan o‘tgan ID ragam
ko‘rsatish tavsiya etiladi) va SPIN (elibrary.ru tomonida ro‘yxatdan o‘tgan ID ragam ko‘rsatish tavsiya
etiladi) raqamlar va bog‘lanish uchun telefon ragamlari kiritilishi shart. (Maqolaga materialni ochiq
matbuotda nashr etilish imkoniyati to ‘g ‘risida ekspert xulosasi ilova qilinishi mumkin).

Izoh: Magqolaning orginalligini aniqlangan (antiplagiat) hisoboti taqdim etish shart (originallik
darajasi 65 foiz va undan yuqori bo‘lganda va yuqoridagi talablarga javob berganda, gramatik xatolar
bo‘lmaganda maqola gabul qgilinadi). Antiplagiatdan o‘tkazish manzili: https://antiplag.uz/
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HU®POBBIE TEXHOJIOI'MX B TIPOMBIIIVIEHHOCTMU,
HAYYHO-TEXHUYECKHWI (QJIEKTPOHHBIN) KYPHAJI E-ISSN: 3030-3214
NHO®OPMAIIMOHHOE ITNCBMO

Hay4yHo-Texuuueckuii s;kypHaJ “Liudposbie TexHoI0rnu B npombiiieHHocTH” (e-1SSN: 3030-
3214 (https://portal.issn.org/resource/ISSN/3030-3214)) sBiseTcss OTKPBITHIM KypHAIIOM, 3aadcii
KOTOpPOr'O SIBJIIETCS OCBEILIEHUE MOJEIUPOBAHUS MPOrpecca HAyKH, JOCTHKEHUH M IEpPCIEKTUB
00pa30BaHus, aKTyaJbHbIX IPOOJIEM M HUX PELICHHH, a TakkKe HTAaloB MOJAEPHMU3ALUHU MPOU3BOJICTBA U
oOpaszoBanus. llenp HaydHO-TEXHHWYECKOTO >KypHana “LludpoBbie TEXHOIOTHH B MPOMBINUIEHHOCTH
3aKJII0YaeTcsl B MH()OPMUPOBAHUM CIELHAIMCTOB B JAHHOM OO0JIaCTH, IMyOJIMKAlMU MCCIEJOBAHUN U
VMHHOBAllMM YYEHBIX JUI1 OOILECTBEHHOCTH, MOBBIIMIEHUNM HHTEPECa MOJIOJIOr0 MOKOJIEHMSI K HayKe U
00pa30BaHUIO U U3JI0KEHUN HAYYHBIX KOHLICIIIIHH.

B xypnan npuammatorcsi HayuyHble crathi: 05.00.00-TEXHUYECKHUE HAYKH, 04.00.00-
I'EOJIOT' UsI-MUHEPAJIOI'UA, 02.00.00-XUMHUYECKHNE HAYKMU.

Cratbu B )KypHaJl IPUHUMAIOTCA: Y30€KCKOM, PYCCKOM U aHTJIMICKOM SI3bIKAX.

Hayuno-texuuueckuii xypHan «LludpoBble TEXHOJOTUHN B IPOMBIIIJIEHHOCTHY» IPUHUMAET CTaThU
0 CJIEAYIOLIUM HalpaBICHUSIM:

— TopHO-MeTamTyprudeckasi 1 00padaThIBaOIIAs TPOMBINIICHHOCTH;

— T'eonorus u HedrerasoBast MPOMBIIIIIEHHOCTS;

— XuMudeckasi TEXHOJIOTUSI U CTPOUTEIILCTBO;

— Jlerkast mpOMBILIIEHHOCTb;

— DkoJorusi, oXxpaHa Tpy/Jia U TeXHU4ecKas 6e3011aCHOCTb.

[Mudposoii uaeatudurarop oobekta (Digital Object Identifier https://www.doi.org) mpucBanBaercs
KaX/0il crarbe, OIyOJIMKOBaHHOW B Hay4yHO-TeXHMYecKOoM KypHane «lludpoBbie TexHOnOrMH B
IPOMBIIITIEHHOCTHY.

XKypHan uHekcupyercs B CleAyOMMX 0a3ax JaHHbIX:

1. KUBEPJIEHUHKA — nayyHast aneKkTpoHHas 6u0inoTeka
(https://cyberleninka.ru/journal/n/sanoatda-ragamli-texnologiyalar?i=1131974)

2. eLIBRARY .RU — nayunast anekTpoHHasi OnOImoTeKa
(https://www.elibrary.ru/title_about new.asp?langid=1&id=81309)

3. ResearchBib — nayunas anekrpoHHas Ou0IMOTEKA
(https://journalseeker.researchbib.com/view/issn/3030-3214)

4. SLIB.UZ — nayuHas 3JeKTpOHHas OnOImoTeka
(https://slib.uz/uz/journal/view?id=285)

5. Kaxxnas crarest uanexcupyercsa B Google Academics.
(https://scholar.google.com/citations?user=mzU3-6QAAAAJ&hl=en&authuser=3)

6. Index Copernicus — 6a3a JaHHBIX HAYYHBIX JKYPHAIOB
(https://journals.indexcopernicus.com/search/details?id=129473)

Yupeoumenu ncypnana:

1. KapmmHckHil HHKeHEPHO-IKOHOMHYEeCKMIi HHCTUTYT;

2. AO «AIMaNBIKCKHI TOPHO-METAJIYPrUYeCKUH KOMOUHATY;

Hayuno-texuuueckuii xxypHan «L{udppoBbie TEXHOIOTUH B NMPOMBIIUIEHHOCTH» 3aperHCTPUPOBAH
ATeHTCTBOM MH(pOpPMAIMH U MAacCOBBIX KOMMYHHKaIui npu AnMunuctpauuu Ilpesunenta PecnyOnuku
V36ekucran, cugerenbctBo Nel06679 ot 26.07.2023. BeixogHble JaHHBIE cepuM MyOnMKanuit
npeaycMmoTpersl ['OCT 7.4-95 «3manus. B nensx momHoro obecreueHuss cOOTBETCTBUS «BbixomHou
unpopmauuu» U ['OCT 7.56-2002 «MexayHapoaHBI CTaHAAPTHBIN CEepUIHBIA HOMEp» TpeOOBaHUSIM
MEXIYHAPOJAHBIX CTaHAApTOB, 12 nexabps 2023 rona B HarmonanpHoM Oubanoreke Y30ekucTaHa UMEHU
Amumepa Haou Obim 00bsiBieH MexayHaponublii ISSN. Ilepuoguueckum U3JaHUSAM TNPHCBOCH
crangaptaeiid Homep ISSN: 3030-3214.
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TPEBOBAHUA K CTATAM

CranaaptHblii pa3mep cratbi: TekcT o0beMoM 4-15 cTpanuil B TekcToBOM penakrope Word Ha
y30EKCKOM, PYCCKOM WJTH aHTJTMICKOM SI3bIKaX.

ABTOPOB CTAaTHH J0JI:KHO ObITH He 0oJiee 4. Heo0XoquMo nmpeocTaBUTh MOJIHYI0 HH(POPMAITHIO 10
Ka)XJIOMy U3 aBTOPOB (MECTO pabOThI, TOJKHOCTh, YU€Has CTENICHb, yYCHOE 3BaHHUE, TOPO/] U CTPaHa).

Crarpst 1OJKHA COAEPIKATh YCIOBHOE BBeAECHHE, AHAJIWU3 M METOJA JINTepaTypbl, pe3yJbTarbl
HCCJIeOBAHUSL M HMX 00Cy’KIeHHMe, BHIBOABI M INPEJIOKEHUSI, 2 TaKKe CIHCOK HCIOJIb30BAHHOMN
JINTEPaTyphbl.

AHHOTaUMs, KJIOYeBble CJOBAa AHHOTaUMs JODKHA OBITh B 3aJaHHOM (opme u Qopmare.
[ToxxamyiicTa, He U3MEHSNTE 3Ty (popMy. AHHOTAIUA JOJKHA cOCTOSITh 13 100-250 coB u 4-20 KITIOYEBBIX
cioB. AuHotanusi (ABSTRACT na aHmmiickoMm si3bIke) W KitoueBble ciioBa (keywords) momkHBI OBITH
MPEIOCTAaBIEHbl Ha Y30EKCKOM, PYCCKOM M aHIVIMICKOM f3bIKax (Ha 3-X s3bIKax) HJs MHJEKCAIlUU B
MEXIyHapoIHbIX cucTemax. KiroueBble cioBa. TepMHHBI, MOJTYYMBIIME OCHOBHOM aKIIEHT B CTarbe,
JKelaTelbHO nucath B 00beme 4-20 cioB.

EnuHunnl u3MepeHusi 4 CHMBOJIBI JIOJDKHBI OBITh 0TOOpakeHbl B MEXTyHapOIHOM cucTeme enunuil Sl.

HecooTBeTcTBHE MaTepPHAJIOB CTAThbH YKA3aHHBIM TPeOOBAHUSIM MOKET CTATh OCHOBAHUEM /1JIfl
0TKA3a B My0JIUKAI[UH.

TpeOoBaHMS K TEKCTY CTATbU:

Ipocmorp HazBanus: Ulpudt — Times New Roman, pasmep 14 nT, mponucHOH, IEHTPUPOBAHHBINA, 0€3
NOAYePKUBaHUS, )KUPHBIA. Han Ha3BanueM ctathu (depe3 1,5 uHTepBana) B mpaBoM yriy — (haMuIUs 1 HHALTUAIBI
aBTOPOB, MIPU(T CTaHAAPTHBIN, pazmep 14 1T; B 1eBoM yriy — uHAeke YK

ITox Ha3BaHMeM CTATHH - UM U HaMUINS aBTOPOB — KUPHBIM MIPU(TOM; MECTO PabOThI, YUEHOE
3BaHWE, Ha3BaHWE opraHu3anuu — 10 OT. JOMKHO OTOOpaXkaThCs MIPU(PTOM CTAHAAPTHOTO pasMepa H
u3o0paxkeHueM 3x4.

AbctpakTnblii Bua: Ha6op mpudro Times New Roman, 14 nt. B pazmepe, (ot 1 unrepsana).

IIpocmoTp kiaroueBbIX ciao0B: Habop mpudtoB Times New Roman, 14 nt. mo pazmepy.

TpebdoBanus k ocHoBHoMY TekeTy: Llpudrt « Times New Romany, 14 nT., MexXcTpoUYHBIi HHTEpBa 1, IIamnka
— 1 cM, mong cTpaHuLBl — JIeBOe U npaBoe — 1,5 cM; Bepx ¥ HU3 — 1,5 cM.

Buna tabauubi: Hazanue tTabmuibl — «Times New Romany, uarepsan 14 0T, ;KUpHBIiA, IO LIEHTPY,
TekeT Taduuikl — « Times New Romany, 10—14 1T, OOBIYHEIHN.

TpeOoBanusi kK BBOAY popmyJibi: opMyIibl U CIIEHHUATBHBIE CHMBOJIBI MTUIIYTCS TOJIBKO B PEIAKTOPE
«Microsoft Equation-3». ®@opmyssl pacnosiararoTcs cliesa.

TpeboBanusi k ¢ororpadpusim: M300pakeHus MOMKHBI ObITh YETKO BUAHBI, TOTOBHI K T€YaTH,
cozepxarb TekcT U umeTh popmat GIF, BMP, JPEG.

TpeGoBanusi k cnucky aureparypbl: Times New Roman, 14 nT, kypcus, 4-30 (25% ccbuiku Ha
coOCTBEHHBIE PA0OTHI), KeIaTeIbHbBI MyOIUKaIuu 3a nociaenaaue 10 ner.

HOMCpa CCBUJIOK AAarOTCA B KBaJPATHBIX CKOOKax B COOTBCTCTBYIOIICM MECTEC TCKCTA. I[J'IH KOppeKTHOﬁ CCBIJIKH
Ha JTUTEPaTypy PEKOMEHIIyeTCsl HCTIOIb30BaTh calT www.snoska.info wim https://kursach37.com/oformlenie-spiska-
literatury-po-gost/.

KontaktHast uHpopmanus: Pororpadus 3x4 kaxaoro aBropa, @O aBTopa (OTHOCTHIO), MECTO
paboTel M JOJKHOCTb, ajpec dnekTpoHHoW mouTel, ORCID (pekomeHayeTcs — yKa3bIBaTh
UICHTU(UKAIIMOHHBIN HOMep, 3aperucTpupoBaHHbIi Ha orcid.org) u SPIN (elibrary.ru pexomenayercs
yKa3bIBaTh UIEHTU(UKALMOHHBIA HOMEp). 3apETUCTPUPOBAHBI HA CTOPOHE) HEOOXOAMMO BBOAUTH HOMEpA
U KOHTakTHble TeneoHbl. (K cmamve modcem 0blmb RPUNONHCEHO IKCHEPMHOE 3AKTIOYEHUE O
603MOMCHOCIMU NYOIUKAUUU MAMeEPUana 6 OMKpPbIMoIl neuamu,).

Ipumeuanne: HeoOXomuMo NpenoCTaBUTh OTYET, MOATBEP)KIAIOIIMN OPUTMHAIBHOCTH CTaThU
(aHTHIIaruar) (craThsi MPUHUMAETCS NPU YPOBHE OPUTHHAIBHOCTH 65% U BbINIE M COOTBETCTBUU
BBIIIICYKa3aHHBIM TPEOOBAHMAM, a TAK)KE OTCYTCTBUU T'PaMMaTHUYECKHX OLIMOOK). AJpec aHTHILIaruara:
https://antiplag.uz/
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DIGITAL TECHNOLOGIES IN INDUSTRY, SCIENTIFIC-TECHNICAL (ELECTRONIC)
JOURNAL E-ISSN: 3030-3214 INFORMATION LETTER

The scientific and technical journal “Digital Technologies in Industry” (e-ISSN: 3030-3214
(https://portal.issn.org/resource/ISSN/3030-3214)) is an open journal whose task is to cover the modeling
of scientific progress, achievements and prospects of education, current problems and their solutions, as
well as stages of modernization of production and education. The purpose of the scientific and technical
journal “Digital Technologies in Industry” is to inform specialists in the field, publish research and
innovations of scientists for the public, increase the interest of the younger generation in science and
education and present scientific concepts.

The journal accepts scientific articles: 05.00.00-TECHNICAL SCIENCES, 04.00.00-GEOLOGY-
MINERALOGY, 02.00.00-CHEMICAL SCIENCES.

Articles for the journal are accepted: Uzbek, Russian and English languages.

The scientific and technical journal “Digital Technologies in Industry” accepts articles in the
following areas:

— Mining, metallurgical and manufacturing industries;
Geology and oil and gas industry;

— Chemical technology and construction;

— Light industry;

— Ecology, labor protection and technical safety.

A Digital Object Identifier (https://www.doi.org) is assigned to each article published in the scientific
and technical journal “Digital Technologies in Industry”.

The journal is indexed in the following databases:

1. CYBERLENINKA - scientific electronic library
(https://cyberleninka.ru/journal/n/sanoatda-ragamli-texnologiyalar?i=1131974)

2. eLIBRARY.RU - scientific electronic library
(https://www.elibrary.ru/title_about_new.asp?langid=1&id=81309)

3. ResearchBib — scientific electronic library
(https://journalseeker.researchbib.com/view/issn/3030-3214)

4. SLIB.UZ - scientific electronic library
(https://slib.uz/uz/journal/view?id=285)

5. Each article is indexed in Google Academics.
(https://scholar.google.com/citations?user=mzU3-6QAAAAI&hl=en&authuser=3)

6. Index Copernicus — scientific journal database
(https://journals.indexcopernicus.com/search/details?id=129473)

The founders of the journal:
1. Karshi Engineering-Economics Institute;

2. JSC Almalyk Mining and Metallurgical Combine;

The scientific and technical journal “Digital Technologies in Industry” is registered by the Agency
of Information and Mass Communications under the Administration of the President of the Republic of
Uzbekistan, certificate No. 106679 dated July 26, 2023. The output data of the series of publications is
provided for by GOST 7.4-95 “Publications. In order to fully ensure compliance of the “Output
Information” and GOST 7.56-2002 “International Standard Serial Number” with the requirements of
international standards, an international ISSN was announced on December 12, 2023 at the National Library
of Uzbekistan named after Alisher Navoi. Periodicals are assigned a standard ISSN number: 3030-3214.
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REQUIREMENTS FOR ARTICLES

Standard article size: Text of 4-15 pages in the Word text editor in Uzbek, Russian or English.

There should be no more than 4 authors of the article. It is necessary to provide complete
information on each of the authors (place of work, position, academic degree, academic title, city and
country).

The article should contain a conventional introduction, analysis and method of literature, research
results and their discussion, conclusions and suggestions, as well as a list of references.

Abstract, keywords: The abstract must be in the specified form and format. Please do not change
this form. The abstract should consist of 100-250 words and 4-20 keywords. Abstract (ABSTRACT in
English) and keywords must be provided in Uzbek, Russian and English (in 3 languages) for indexing in
international systems. Keywords. It is advisable to write terms that receive the main emphasis in the article
in 4-20 words.

Units and symbols must be displayed in the SI International System of Units.

Failure to comply with the specified requirements may be grounds for refusal to publish.

Requirements for the article text:

View title: Font: Times New Roman, size 14 pt, uppercase, centered, no underlining, bold. Above the title of
the article (with 1.5 intervals) in the right corner - the surname and initials of the authors, standard font, size 14 pt;
in the left corner - UDC index;

Under the title of the article - the name and surname of the authors - in bold; place of work, academic
title, name of organization — 10 pt. should be displayed in a standard size font and a 3x4 image.

Abstract view: Font set Times New Roman, 14 pt. in size, (from 1 interval).

View keywords: Font set Times New Roman, 14 pt. to size.

Requirements for the main text: Font “Times New Roman”, 14 pt., line spacing 1, header — 1 cm, page
margins — left and right — 1.5 cm; top and bottom — 1.5 cm.

Table view: Table name — “Times New Roman”, spacing 14 pt, bold, centered, table text — “Times
New Roman”, 1014 pt, regular.

Requirements for entering a formula: Formulas and special characters are written only in the
Microsoft Equation-3 editor. Formulas are located on the left.

Photo requirements: Images must be clearly visible, print ready, contain text and be in GIF, BMP,
JPEG format.

Requirements for the list of references: Times New Roman, 14 pt, italics, 4-30 (25% references to
own works), publications within the last 10 years are desirable.

Reference numbers are given in square brackets in the appropriate place in the text. For correct reference to
literature, it is recommended to use the website www.snoska.info or https://kursach37.com/oformlenie-spiska-
literatury-po-gost/.

Contact Information: 3x4 photo of each author, full name of the author, place of work and position,
email address, ORCID (it is recommended to indicate the identification number registered on orcid.org)
and SPIN (elibrary.ru it is recommended to indicate the identification number). registered externally), you
must enter numbers and contact numbers (4n expert opinion on the possibility of publishing the material
in the open press may be attached to the article).

Note: It is necessary to provide a report confirming the originality of the article (anti-plagiarism) (the
article is accepted if the originality level is 65% or higher and meets the above requirements, as well as the
absence of grammatical errors). Anti-plagiarism address: https://antiplag.uz/
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