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MODIFIKATSIYALANGAN MAHALLIY GIL ASOSIDA
NOORGANIK POLIMER SORBENTLAR SINTEZI

Annotatsiya: ushbu tadqiqotda Amudaryo qirg°‘oqlaridan olingan

qumli tuprogni modifikatsiyalab noorganik polimer sorbent olindi. Kremniy

va alyuminiy o‘z ichiga olgan materialdan iborat tuproq asosidagi noorganik

polimer sorbent olishda dastlabki bosqichda organik qoldiglardan tozalash

magqsadida 600-650°C haroratda 4 soat davomida qizdirildi. Ochiq havoda 2

soat davomida sovitilgan mahsulotga sulfat kislotasining 1M eritmasi bilan

ishlov berildi. Hosil bo‘lgan namunaga NaOH ning 3M li eritmasi bilan

aralashtirib avtoklavda 48 soat davomida qizdirilishidan noorganik polimer

sorbent olindi. Olingan sorbentning fizik-kimyoviy xususiyatlarini aniglash

uchun FTIR tahlili o‘rganildi. Spektrning eng intensiv va murakkab qismi

1200-900 cm~1 oralig‘ida joylashgan. Bu noorganik polimerning 1000—-1080

sm~! sohasidagi eng kuchli va keng yutilish chizig‘i Si—O-Si va Si—O-Al

bog‘lanishlarining assimetrik cho‘zilish tebranishlariga bog‘liq bo‘lib, bu
alyuminosilikat karkasining shakllanishini tasdiglaydi.

Kalit so‘zlar: FTIR tahlili, qumli tuproq, noorganik polimer, sorbent,

alyuminosilikat, karkas.


mailto:mansurxudayberganov90@gmail.com
mailto:g.mustafayeva@kiut.uz

"Mycradaesa I'yaismupa TypanuesHa
Kumé TalkeHTCKHN MeXXyHapOJAHbIM YHUBEPCUTET, CTapIlIui
Tiperno/aBaresib
*Xypmaiibepranos Mancyp Cabyposuu
UMpUMKCKWM rOCy/lapCTBEHHBIM MejaroruyeCcKrii YHUBEPCUTET, JJOKTOP
¢dbunocodun no xumuu (PhD), noueHT
‘Hopmypatos IIIyxpar AMyparoBuy
*UUPUMKCKUI TOCYAapCTBEHHbIN Me[arornye CKUil YHUBEPCUTET
MaruvcCTpaHT 2-1 KypcC
*Mamagamunosa Mpozga daiisyna Kusu
*UUPUMKCKUI FOCYAapCTBEHHbIN e[arornye CKUil YHUBEPCUTET
MarucTpaHT 1-i Kypc

CHUHTE3 HEOPTAHUYECKUX ITO/IMMEPHBIX
COPBEEHTOB HA OCHOBE MOJIVI®UIITUPOBAHHOM MECTHOM

ITINHBI

AHHOmMayus: B 0aHHoMm uccinedoeaHuu ObLa noayyeH Heop2aHuuecKull
noaumepHblli copbeHm nymem moouukayuu necuaHoll nouebl, 63siMoil C
bepecoe Amydapbu. Ha HayanbHOM 3mane nNo/Ay4eHus NOUYBEHHOR20
Heop2aHUUYecko20 NoAUMEepHO20 copbeHma, cocmosiuje2o0 u3 mamepuand,
codepacawje2o KpeMHull U aatoMuHull, e2o Hazpesaau npu memnepamype 600-
650°C 8 meueHue 4 yacoe 015 yoaneHusi opeaHuueckux ocmamkos. I1Tpodykm,
ox/1ax#cOeHHbIll Ha OMKpbImom 6030yXe 8 meueHue 2 uacos, obpabambieanu
1M pacmeopom cepHotl Kucaombl. IloayueHHblll obpaszey cmewuganu ¢ 3M
pacmeopom NaOH u Haepesanu 6 asmoksnaee 8 meueHue 48 uacog 011
nosyyeHusi HeopeaHu4ecko20 noaumepHoz2o copbewma. /s onpedeneHus
(pu3UKO-XUMUUYECKUX C80liCm8 noayuyeHHo20 copbeHma 6buL1 npoeedeH HK-
cnekmpockonuueckull aHaau3. Haubonee UHMEHCUBHAS U CAO0MCHASL 4ACMb
cnekmpa pacnosnodxceHa 8 ouanaszove 1200-900 cm~1. Haubonee cunbHas u
wupokass AuHusi noziaowjeHuss 8 obaacmu 1000-1080 cm~! 3moeo

Heop2daHUUEeCKoco noJjaumepda O6yCﬂ06fl€HCI acummempu4vHbIMU Ko/nebaHusamu



pacmsidiceHus ceaszeli Si—O—-Si u Si—O-Al, umo noomeepicoaem obpa3zosaHue
a1OMOCUAUKAMHO20 Kapkacd.

Knwoueeble cnoea: VK-cnekmpockonuyeckutl aHaau3, necuaHol nouebl,

HeopaaHuuecKull noaumep, copbeHm, anroMoCcuIuUKam, KapKac.
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SYNTHESIS OF INORGANIC POLYMER SORBENTS BASED
ON MODIFIED LOCAL CLAY

Abstract: In this study, an inorganic polymer sorbent was obtained by
modifying sandy soil taken from the banks of the Amu Darya River. Initially,
the soil inorganic polymer sorbent, consisting of a material containing silicon
and aluminum, was heated at 600-650°C for 4 hours to remove organic
residues. The product, cooled in open air for 2 hours, was treated with a 1 M
sulfuric acid solution. The resulting sample was mixed with a 3 M NaOH
solution and heated in an autoclave for 48 hours to obtain an inorganic
polymer sorbent. IR spectroscopy was performed to determine the
physicochemical properties of the resulting sorbent. The most intense and
complex part of the spectrum is located in the range of 1200-900 cm~!. The
strongest and broadest absorption line in the region of 1000—1080 cm~! of
this inorganic polymer is due to asymmetric stretching vibrations of the Si—
O-Si and Si—O-Al bonds, which confirms the formation of an aluminosilicate

framework.



Keywords: IR spectroscopy, sandy soil, inorganic polymer, sorbent,
aluminosilicate, framework.

KIRISH

Hozirgi vaqtda dunyoda adsorbentlar tabiiy, texnik magsadlarda
foydalaniladigan maishiy va sanoat ogava suvlarni turli tabiatga ega bo‘lgan
chigindilardan tozalashda, neft-gaz sanoatida katalizator va adsorbent, qattiq
suvni yumshatuvchi ionit sifatida keng qo‘llaniladi. Bugungi kunda
mikrog‘ovakli adsorbentlar asosan, giltuproq, bentonit, kaolin, nefilin asosida
olinmoqda. Tuproq asosida olinadigan noorganik polimer sorbentlar neft-gaz
mahsulotlari va sanoat ogava suvlarini tozalashda muhim ahamiyatga ega.
Respublikamizda neft-gazni qayta ishlash zavodlarida gazlarni quritish,
tozalash hamda oqova suvlarni tozalashda ishlatiladigan tannarxi arzon
adsorbentlar olish va adsorbsion xossalarini o‘rganish dolzarb hisoblanadi.

ADABIYOTLAR TAXLILI VA METODLAR.

Tabiiy, sintetik va yarim sintetik kimyoviy moddalarning keng
doirasidan foydalanish butun dunyo bo‘ylab toza ichimlik suvi tanqisligiga
olib keldi [1].

Neft va gaz qazib oluvchi mamlakatlarning aksariyati qurg‘oqchilik va
chuchuk suv tanqisligini boshdan kechirmogda. Natijada, neft va gaz
chigindilarini ekologik, iqtisodiy jihatdan samarali va uzoq muddatli tozalash
yechimlarini ishlab chigishga qizigish sezilarli ortib bormoqda [2]. Fizik,
kimyoviy va biologik usullarni o'z ichiga olgan chigindilarni tozalashning
hozirgi an’anaviy yondashuvlari erigan organik moddalar va og'ir metallarni
olib tashlash samaradorligining pastligi, yuqori xarajatlar, yuqori oqova
suvlarning loyqgalanishi va xavfli loy hosil bo'lishi kabi katta kamchiliklarga
ega [2, 3]. Tuproq asosida olingan sorbentlar olinish usullari boshqga usullarga
nisbatan arzonligi hamda yuqori samaradorligi tufayli sanoat chigindi
suvlarini tozalash uchun jozibador usul sifatida paydo bo'lmoqda [4, 5].
Qumli tuprogdan sorbentlar olishda og'ir metallar va erigan organik

moddalarni yuqori darajada yo'q qilish orqali olish mumkinligini ko'rsatdi [6].



Adsorbsiya mexanizmini chuqurroq tushunish uchun ifloslantiruvchi
moddalarning adsorbatning funksional guruhlari bilan o'zaro ta'sirini va shu
bilan ularning olib tashlash jarayonidagi hajmini o'rganish uchun FTIR
analizidan foydalanildi [6, 7]. Qumli tuprog namunalari asosida
modifikatsiyalab olingan noorganik polimer sorbentlar sorbsiyasi bo‘yicha
tadqiqotlar juda kam yoki umuman o‘tkazilmagan. Ushbu tadgiqotda
Amudaryo qirg’oglaridan olingan qumli tuprogni modifikatsiyalab noorganik
polimer sorbent olingan va fizik-kimyoviy xususiyatlarini aniglash uchun
FTIR tahlili o‘rganildi.
NATIJALAR VA MUHOKAMA

Kremniy va alyuminiy o‘z ichiga olgan materialdan iborat tuproq
asosidagi noorganik polimer sorbent olishda dastlabki bosqichda
mikroorganizm hamda organik qoldiglardan tozalash maqsadida dastlabki
mahsulotimiz 600-650 °C haroratda 4 soat davomida gizdirildi. Ochiq havoda
2 soat davomida sovitilgan mahsulotimizga sulfat kislotasining 1M eritmasi
bilan ishlov berildi. Hosil bo‘lgan mahsulotimizga NaOH ning 3M li eritmasi
bilan aralashtirib avtoklavda 48 soat davomida qizdirilishidan olingan
sorbentning FTIR analizi natijalari 1-rasmda keltirilgan.

Tuproq namunasi asosida olingan noorganik polimer sorbentning FTIR
spektri 3450.62 sm™! atrofida markazlashgan keng va intensiv yutilish
chizig‘i vodorod bog‘lari bilan bog‘langan —OH guruhlariga tegishli sirtga
adsorbsiyalangan suv molekulalarini namoyish etadi [8]. FTIR spektrida
2853-2920 cm~! sohada kuzatilgan tebranishlar alifatik -CH,— guruhlarining
simmetrik va asimmetrik C—H cho‘zilish tebranishlariga mos keladi. Bu esa
namuna tarkibida organik qoldig mavjudligi bilan izohlash mumkin. 1637
sm~! atrofida kuzatilgan yutilish chizig‘i H-O-H egilish tebranishlariga mos
keladi. 1400-1550 cm™! da karbonat goldiglari mavjudligini isbotlaydi.

Spektrning eng intensiv va murakkab gismi 1200-900 cm~ oralig‘ida
joylashgan. Bu noorganik polimerning 1000—-1080 sm~1 sohasidagi eng kuchli
va keng yutilish chizig‘i Si—-O-Si va Si—~O—Al bog‘lanishlarining assimetrik



cho‘zilish tebranishlariga bog‘liq bo‘lib, bu alyuminosilikat tarmog‘ining

shakllanishini tasdiglaydi.
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1-rasm. Tuproq namunalari asosida olingan noorganik polimer

sorbentning FTIR analizi.

790-800 sm™! va 460-470 sm~! atrofida kuzatilgan qo‘shimcha
yutilish chizig‘i Si—-O yoki Al-O deformatsion tebranishlari bilan bog‘liq.
Past intensiv chastota sohasida 600-450 cm~! Si—O yoki Al-O deformatsion
tebranishlaridan tashgari M—O (metall—kislorod) bog‘lanishlari kuzatiladi. Bu
piklar noorganik tarmoq strukturasining mustahkamligini va metall-oksid
bog‘lar mavjudligini ko‘rsatadi.

XULOSA

Kremniy va alyuminiy o0°‘z ichiga olgan materialdan iborat
modifikatsiyalangan tuproq asosidagi noorganik polimer sorbent sintez
qilindi. Olingan sorbentning fizik-kimyoviy xususiyatlarini aniglash uchun
FTIR tahlili o‘rganildi. FTIR tahlili sintez jarayonida uch o‘lchamli noorganik
polimer tarmoq hosil bo‘lganini alyuminosilikat karkasining shakllanishini

tasdiglaydi.
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