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Rezyume. Ushbu magolada Angren kaolini va tabiiy mirabilit asosida olingan koagulyant-adsorbentning
mineralogik tarkibini o‘rganish bo‘yicha ma’lumotlar keltirilgan. Termokimyoviy faollashtirishda haroratning
ortishi bilan minerallarning mineralogik tarkibi va tuzilishidagi o‘zgarishlar aniglangan. Qoraqgalpog‘iston
Respublikasi Jaslig koni ola-chipor rangli dastlabki Angren kaolini, mirabilit namunalari va ular asosida
600°C+650°C haroratda termokimyoviy faollashtirish yo‘li bilan olingan koagulyant-adsorbent rentgenfazali
tahlil usulida o‘rganildi.

KuaroueBrblie cioBa: AHTPEHCKHIA KAOJIWH, TPUPOIHBIN MUPAOWIAT, MUHEPAJbl KAOJIMHUT, PEHTTeHOTpaMMa,
KO&F}U’IHHT-&I{COP66HT, TCPMOXUMHUYCCKAA aKTUBALIUA, ,I[I/I(bpaKI_[I/IOHHHﬁ MaKCUMYM.

Pe3iome. B ZIaHHOfI CTaTbC NPCACTABJICHBI JAHHBIC 10 U3YUYCHUIO MHUHEPAJIOTHUCCKOro CoCTaBa KoaryJjisiHTa-
ajicopOeHTa, MOoIyYeHHOTO Ha OCHOBE AHTPEHCKOTO KaoJMHA M NMpUpoaHOro Mupadunura. [Ipu Tepmoxumude-
CKOH AKTHUBAllMU BBIABJICHBI U3SMCHCHHA MHUHEPAJIOIT'MYECKOI'0 COCTaBa U CTPYKTYPbl MUHEPAJIOB C IMOBBINICHUEM
TeMreparypsl. KoarynsHr-agcopOeHT, TOIydeHHbII METOJ0M TEPMOXUMHUYECKON aKTHUBAIMU MPU TeMIIepaType
600°C+650°C, Ob1T U3y4eH METOAOM PEHTTEHO(PA30BOr0 aHAIN3a 00Pa3IOB IEPBHYHOTO IMIECTPOTO0 AHTPEHCKO-
T'0 KaoJIMHA, MUPAOHJINTa 1 HA UX OCHOBE M3 MecTopoxeHus JKacibik Pecybnuku Kapakanmakcras.

Key words: Angren kaolin, natural mirabilite, kaolinite minerals, radiograph, coagulant-adsorbent,
thermochemical activation, diffraction maximum.

Summary. This article presents data on the study of the mineralogical composition of the coagulant-
adsorbent obtained on the basis of Angren kaolin and natural mirabilite. Thermochemical activation revealed
changes in the mineralogical composition and structure of minerals with increasing temperature. The coagulant-
adsorbent obtained by thermochemical activation at temperatures of 600°C+650°C was studied by X-ray phase
analysis of samples of primary variegated Angren kaolin, mirabilite, and based on them from the Jaslyk deposit
of the Republic of Karakalpakstan.

Kirisiw. Hazirgi waqitta dunyada Suw resurs- tazalangan aqaba suwlardi oOndiris karxanalarinin
larinan aqilga ugras paydalamw insanmin qorshagan texnologiyaliq cikline qaytariw boymnsha ilimiy
ortaliqtt qorgaw tarawindagi jumisinda dhmiyetli hAm  izertlewlerdi keneytiw zararligi menen ahmiyetli.
tiykargi bagdarlardan biri bolip esaplanadi. Sanaat Dunyada jergilikli shiyki zat ham sintetikaliq zatlar
karxanalari, somin ishinde, toqumashiliq hdm jenil tiykarinda toqumashiliq kéarxanalarinin renli aqaba
sanaat karxanalarmin jumis islewi ushin suwga bolgan  suwlarin koagulyaciyaliq usilda tazalawda
talaptin bargan saym artip bariwi, olardin jumis1  qollanilatugin adsorbent ham reagentlerdi islep shigiw
ondirislik agaba suwlar koleminif artiwina alip keliwi ~ boyinsha ken koélemli ilimiy izertlewler alip
har quyli profildegi ondirislik suwlardi tazalaw  barilmagqta. Bul bagdarda adsorbent ham reagentlerdin
darejesin arttinw maselesin juda ahmiyetli etip joqar1 natiyjeliligine erisiw magsetinde ximiyaliq
goymagqta. Bul bolsa, agaba suwlardi tazalawdin jana, modifikaciyalaw arqali topiraqlardin strukturasina
natiyjeli reagentli ham adsorbciyaliq usillarin islep tasir etiwdin fizikaliq-ximiyaliq usillarina; termik
shigiwda islep shigarilip atirgan adsorbentlerdin  aktivlew arqali adsorbentlerdin aktiv oraylarmin
assortimentin keneytiwde, olardi qollamiw arqali sorbciyaliq qasiyetlerin jaqsilawga, toqimashiliq
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karxanasinin aqaba suwlarin tazalaw ushin joqari
adsorbciyaliq qasiyetlerge iye bolgan adsorbentler
ham koagulyantlar islep shigariwga ayriqsha itibar
qaratilmagqta [1].

Ozbekstan kaolin kanlerine bay bolip, olardin san
blgingi kiande 70 ten aslam, sonnan 20 dan aslami
Zarafshan alabinda jaylasqan. Asirese, Qarnab,
Alyans, Zaxqudiq, Orazali, Altintaw kanleri
respublikamiz ushin ulken ahmiyetke iye. Daslepki
maglhiwmatlarga qaraganda, mamlekettin batisinda
sanaatqa tiyisli bir gqatar kaolin kanleri bar.
Ozbekstanda kaolinli topiraglardin en iri kani Angren
bolip, ol 394 min. tonnadan artiq kaolin qorina iye
ham GMDA mamleketleri arasinda ekinshi orind
iyeleydi.

Ozbekistanda Angren kaolin topiraqlarinin Gish tari
ken qollaniladi. Bular tiykarinan aq, kalren ham renli
kaolinli sazlar bolip tabiladi.

Kaolinnin  mineral zatlar1 basqa sazlarga
salistirganda Al,032510,°2H,0 quraminin
turaghiligina  iye. Mayda  dispersli  duzilisi,

mezogeweklerdin bar ekenligi kaolinnen sorbciyanin
fizikalig mexanizmin korsetedi. Renli topiraglar
quramali  ximiyallq quramu sebepli  sorbciya
qasiyetlerin aq topiraqqa qaraganda kobirek korsetiwi
mumkin [2-3].

Usil ham izertlew. Kaolinli topiraglardin
ximiyallq quramina ham elementar birikpelerdin
mugdarma qarap, olardan shiyki zat sipatinda gaysi
tarawlarda  paydalamw  mumkinligi  haqqinda
maghwmatlar  qaliplesedi. Kaolinler —quraminda
Al,0; ham Fe,0; lerdin ximiyaliq mugdar1 jogart
bolganligr sebepli olardan koagulyant, adsorbent
yamasa koagulyant-adsorbent korinisindegi sanaat
aqaba suwlarin tazalaw ushin aralas reagentler aliwda
shiyki zat sipatinda paydalaniw mamkin.

1-stwrette tiykarian kaolinit mineralinan quralgan
renli Angren kaolin saz1 keltirilgen. Saz topiraqli min-

eral-kaolinit tomendegi formulaga iye: -
Al,[Si,O5](OH),.  Kaolinit  strukturast  2-stwrette
keltirilgen.

Kaolinit gatlamli duziliske iye. Omin gatlamlar
vodorod baylanislar1 jardeminde baylanisqan. Kaolinit
suw gqosilganda plastik massa payda etedi, suw
gatlamlar araligina kirip, qatlamlardin jiljiwina jardem
beredi.

-

1-suwret. Angren renli kaolin
sazinin sirtqi korinisi.
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2-suwret. Kaolinit strukturasi
Suwrette korinip turganinday, kaolinit

strukturasindagr har bir qatlam kremniy kislorod
tetraedrlerinen  duzilgen bolip, olar kislorod
atomlarman oktaedrik qorshawda jaylasqan alyuminiy
ionlar1 menen birikken [6].

1-kestede keltirilgen Angren kanindegi kaolinlerdin
ximiyaliq qurami uyrenilgen.

1-keste.  Angren  kanindegi  kaolinlerdin
ximiyaliq analiz natiyjeleri, mass. %0,
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Sanaat agaba suwlarin tazalawda qollaniwdin

tiykarg: talabi koagulyaciya procesinde gatnasiwshi
Al,0; ham Fe,O; oksidlerinin kép mugdarda bolwi,
1-kesteden korinip turgaminday, renli angren kaolin
sazlarinda bul elementlerdin  mugdar1  kobirek.
Ximiyahq quramindagi Fe,O; tin jogari mugdar
keramika sanaatinda qollaniw ushin talaplarga juwap
bermeydi. Kelesi izertlewlerde koagulyant-adsorbent
aliwda magsetke erisiw ushin renli Angren kaolininen
paydalanild.

Termoximiyaliq aktivlestiriwde temperatura artiwi
menen minerallardin strukturasinin  6zgeriwi  ham
minerologiyalig quramin amglaw ushin rentgenfazaliq
analiz usilinan paydalanildi [4-5]. Rentgen fazahq
analizler ulgilerde mineral strukturalarimin 6zgeriwi
ham buzihwi juz beretuginligin korsetti. Daslepki
Angren kaolini rentgenogrammasinda  (1-sawret)
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sazdin quraminda tiykarinan kaolinit minerallar Kaolinnin mirabilit penen aralaspast 500°C
barLlé’_ln k?rw\éd)mm(;“;llné 81216 Sg)/3k5675 (;jgg%kcolyglgq temperaturada termik aktivlengende kaolinittin albit
maksimumiar = 1 l 1 1 1 1 1 ’ l ’ 1ri R PA /.
0,223; 0,149; ham difrakciyahq maksimumiarsa birikpelerinin payda boliwi menen taran1YV1n1n
saykes keletugin kvarc (d = 0,425; 0,334; 0,245; baslaniwi  baglanadi, bul  haggqinda  saykes
0,228; 0,212, 0,198; 0,180. difrakciyalhlq maksimumlardin (d) = 0,455; 0,389;

5 o o 0,375 [6].
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3-suwret. Daslepki Angren kaolinli tlay

rentgenogrammas: S o
2-suwrette  500°C  temperaturada  termik 5-suwret 600°C+650°C temperaturada termik
aktivlengen kaolin ham  mirabilit aralaspasinin aktivlengen koagulyant-adsorbenttir (APAK-3)
rentgenogrammasi keltirilgen. rentgenogrammasi
9 o Juwmag. Temperatura 600°C+650°C ga shekem
2 B mreeow

koéterilgende (3-stwret), kaolinit aktiv metakaolinit
formasina Otedi. Bunnan son kaolinit penen
mirabilittin  natriy = sulfati arasinda  ximiyaliq
tasirlesiwi  jiz berip, gilli bdleksheler betinde
alyuminiy sulfatlarinin  birikpeleri payda boladi,
bul haqqinda saykes difrakciyaliq maksimumlardin
bar ekenligi (d) = 0,348; 0,265; 0,220; 0,174; 0,171
ham temirdin saykes difrakciyaliq maksimumlari
e aw ww ww ww e We ww o ww o@w o« we o (d) = 0,318; 0,285, sonday-aq, albit minerall

4-suwret. Kaolin ham mirabilit aralaspasinin (difrakciyaliq maksimumlar (d) = 0,455; 0,389; 0,375)
500°C temperaturadagi termik aktiviengen

rentgenogrammasi (APAK-2)

ekenligi aniglandi.

Adebiyatlar

1. Axmanos A.LLL., baporoB M.A., Axmenos M.3., Kobynues 3.B. ®u3nko-xuMu4ecKkre OCHOBBI MOJTyYESHHUS
KOaryJIstHTOB M3 IICOJIMTOB M M3yYEHHE MX Koaryiaupyromeil cocooHocTH. JJoknaas Akagemun Hayk Pecmy0-
nuku Tamxukucrad, 2017, T.60. Ne10. — C. 329-335.

2. AiimypzaeBa JLI'., XKymaeBa J.JK. TexHomorus monydeHue aacopOEHTa-KOAryJasHTa Ha OCHOBE
AHrperckoro kaonuHa u mupadbunura. / Kypraan Universum: Xumusi 1 OHOJOTHS: 3JIEKTPOHHBIM HAay4HBIN
*KypHai. — Mocksa: 2022. Ne2 (92).

3. Aiimypzaesa JL.I'., Kymaesa /[.)K., Dumeros 1. ., dyszaiinosa @.H., A6nypaxumos A.X., bapnoesa C.b.
MuHepanoruyeckuii coctaB M PU3NKO-XUMHUECKUE XapaKTEPUCTUKN KAaOJTUHOB AHIPEHCKOTO MECTOPOKACHHUSL.
// XKypuan Universum: Xumusi 1 OHOJIOTHS: SJICKTPOHHBIA HaydHbIi sxypHait. — Poccust, 2022, Boimyck Ne 9
(99).

4. Animypsaesa JL.T'., XKymaesa J[.)K., Oxymxonos 3.H., Dmmeros M.JI. Use of waste-based adsorbents in
thew wastewater treatment of the textile industry. / Hamauran /laBiaat YHUBEpCUTETH WIMHI aXOOPOTHOMACH.
— Hamanran: 2021. — C. 96-105.

5. XKymaesa [I.K., Aiimyp3aeBa JL.I'., Oumnos .M., Arzamxomxaes A.A AICOPOCHTBI JUIS OCBETICHUS
CTOYHBIX BOA. // «XuMuueckas npoMeinuieHHOCTE» 2015, Nel. — C. 41-44,

6. https://murzim.ru/nauka/himiya/21284-kaolin.html

61



