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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
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Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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UDC 621.039.743
J.Kh. Khamroyev', K. Akmalaiuly?*, N. Fayzullayev!

'Samarkand State University, Samarkand, Uzbekistan;
2Satbayev University, Almaty, Kazakhstan.
E-mail: kakmalaev@mail.ru

MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE
AND ITS TEXTURAL AND ADSORPTION CHARACTERISTICS

Abstract. The article presents a method of purification of obtaining betonies
clay for use in catalysis. It was found that the cleaning process includes the
stages of centrifugation, drying and mechanical activation. Clay cleaning frees
it from impurities and increases the proportion of the useful component - the
sorption-active mineral montmorillonite. The porosity of the best method was
determined (measurement of specific surface area and porosity). The accuracy and
standardization of the method for determining the adsorption activity have been
carried out. An exponential dependence of the adsorption activity on the weight
of the sample, (1.0 g), sorption time (35 min) and the equilibrium concentration
of the dye solution (39 ml 0.15%) were established. The physicochemical and
textural properties of betonies clay for the use of catalysis have been studied. It
was found that bentonite clay for use in catalysis is a light gray powder, odorless,
practically insoluble in water and organic solvents, with a particle size of less
than 0.3 mm. Control over the process of mechanical activation of bentonite in
terms of “adsorption activity” was carried out using methylene blue dye. The
results of the analysis of the adsorption activity of clay, obtained depending on
the time of its mechanical activation.

Key words: betonies, clay, specific surface area, porosity, adsorption activity.
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K. X. Xampoes', K. Akmanaiiyasi’, H. H. ®aiizyn1iaes’

!Camapkana Memukan Uuactutytel, Camapxan, ©30eKcTaH;
?CorabacB YuuBepcuteti, AiMarsl, KazakcTas.
E-mail: kakmalaev@mail.ru

HABBAXOPCK BEHTOHUTIHIH MEXAHUKAJIBIK
BEJCEHALJITT )KOHE OHbIH MOTIHAIK-ATOPCIIOPTTBIK
CHUITATTAPDBI

AHHoOTanus. Makanaga karanusfe KOJNJaHy YIIiH OEHTOHUT Ca3blH
aJyIbIH TazapTy oaici kenripiired. Tazapty mporeci neHTpudyranay, KenTipy
HKOHE MEXAHHWKAIBIK AKTUBTEHIPY Ke3€HJAEPIH KaMTUTBIHIBIFBI AHBIKTAJJIBL.
Caznpl TazapTy OHBI KOCTIalap[aH Ta3apTajbl >KOHE Maiiainbl KOMIIOHEHTTIH -
COpOLMSIIBIK-O€ICeH1l MUHEpadl MOHTMOPWIIOHUT yieciH aprreipajsl. BET
OMICIHIH KEYEeKTUIIr aHBIKTAJIAbl (MEHIIIKTI OETTIK ayJaHbl MEH KEYeKTiTIriH
eney). AICOPOIUANBIK OCJICEHAUTIKTI aHBIKTAY OJICIHIH JONIIrT MeH
CTaHJAPTTAITYBl JKY3€re acChIPBUIABL. AJICOPOIMSUIBIK OEICEHAUTIKTIH YITiHIH
canmarbifa, (1,0 r), copOuust yakpIThiHA (35 MUH) %KoHE OOSFBIII €PITIHAICIHIH
Terne-TeHaiK KoHeHTpanusacbiHa (39 mi 0,15%) sKcnoHEHIMANIBI TOYEIIUIIr
AHBIKTAJIbl. DBEHTOHUT Ca3bIHBIH KaTalu3[l KOJJAAaHy VIIH (QHU3UKaIBIK-
XUMUSIIBIK JKOHE TEKCTYpallbIK KacueTTepi 3eprrenmi. Karammsme konmmaHyra
apHaJFaH OCHTOHUT OaJIIIBIFBIHBIH AKIIBUT CYP YHTAK, HiCl )KOK, iC XKY3iHAE Cya
YKOHE OpPTaHHMKaJBIK epITKIIITEepAe epiMeiTiHI, OenmekTepiniy Memmepi 0,3 MM-
JICH aCTIalTHIH]IBIFbI AaHBIKTAJIIBI.

Byn KYMBICTBIH MaKcaTbl-OEHTOHUT Ca3bIHBIH TEKCTYPaJIbIK JKOHE
aJICOPOIMSIIBIK ~CHUTIATTAMAJIApPbIH  3€pPTTEY. DBEHTOHWT OallIBIKTaphl aybip
MeTaJiap MOHIaphl, OPraHUKAJBIK OOSIFBIIITAP CHSIKTHI OPTYPIIi 3aTTapra ap3aH
copOenTTep 00BN TabbLIaABl. bipKaTap >KyYMbBICTAp SPTYPJII KBIIKBUIIAPMEH
OCJICEHIIPIIITEH 9P TYPil K€H OPBIHAAPBIHBIH Ca3JapbIHBIH (HU3UKO-XUMUSIIBIK
nmapaMmeTpiepiH 3eprreyre apHairaH. Makanaga amOMHAHOCHIMKATTapIbIH
TaOWFU KaHKaJlapblHA, ocipece IICoMUTTepre Kom KoeHuUT Oemineni. by
MaTtepuaiiap Tepic 3apsATaFaH YII OJIIeM I aJlOMOCHINKAT KaHKAChIHA HeE.
PamanbIH caHpuIayNapblHIa paMaHbIH 3apsIbIH OTCUTIH CUITLI MeTajlapIbiH
THApATTaJFaH OH HWOHAApPHI JKOHE Cy MoJekymnanapel Oap. lLleomurrepmi
KBI3JIBIPFaHa OJapAaH cy OeiHim, aacopOuusibl KybIcTap maina Oomajbl.
BeHTOHUT ca3mapblH KOJJIaHy epicTepl OPTYPJ aKTUBTEHIIPY HOTHIKECIHIE
olapra JKaHa KacwerTep Oepy apKbUIbl KeHehemi. MOHTMOPWILTOHUTTEPiH
KPHUCTAJIBIK KYPBUIBIMBIHA 3CEP €TY CHITAThI MEH KYIITi OOMBIHIIIA KBIITKBUIIAPbI
y1I Tornka Oeiryre 601abl.
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K. Xampoes', K. Akmanaiiyiabr’, H. @aiizy/uiaes'

'Camapkanackuii Meaukan Mucrtutyt, Camapxann, O30ekucTaH;
2CorbaeB Yuusepcuret, Anmarsl, Kazaxcran.
E-mail: kakmalaev@mail.ru

MEXAHUYECKASA AKTUBALIUSA HABBAXOPCKOI'O
BEHTOHUTA U EI'O TEKCTYPHBIE U A/ICOPBIIMOHHBIE
XAPAKTEPUCTHUKHA

AHHoTanusi. B cratbe mpenctaBieHa METOAMKA OYHCTKH IOJNyYEHHUS
OCHTOHWUTOBOW TIJMHBI [JIi TPUMEHEHHS B Karajliu3e. YCTAHOBJICHO, YTO
MpOLeCC OYMCTKH BKIIOYAET CTAIUU LEHTPUPYTHPOBAHUS, CYUIKA U
MEXaHUYEeCKOW akThBai. OUYHCTKA TJIMHBI OCBOOOXIACT €€ OT IMpUMecel u
MOBBIIIACT JOJIO MMOJIE3HOTO KOMIIOHEHTA — COPOIMOHHO-aKTHBHOTO MHHEpaIa
MoHTMOpuIuToHuTa. OmpexneneHa mnopucrocts Metona BET (u3mepenue
yIIeTBHOM TIIOMIAIU TOBEPXHOCTH U TopucTocTH). [I[poBeaeHa orieHka TOUHOCTH
W CTaHJApTU3alMsg METOAA OINpeAeNeHUs aJCOpPOIMOHHOW aKTUBHOCTH.
YcraHoBieHa AKCHOHEHLHUAIbHAs 3aBUCUMOCTb aJCOPOLIMOHHON aKTUBHOCTU
ot maccel HaBeckd, (1,0 r), Bpemenu copbuuu (35 MUH) U PaBHOBECHOMU
KOHLIeHTpauu pacTtBopa-kpacurens (39 mn 0,15%). UW3ydensl ¢usnko-
XUMUYECKHE U TEKCTypHbIE CBOMCTBa OCHTOHUTOBOW TJIMHBI JJISI IPUMEHEHUS
KaTanu3a. YCTaHOBIEHO, YTO OEHTOHUTOBASI TTIMHA JIJIsl IPUMEHEHUS B KaTallu3e
MIpeJICTaBIsIeT COO0M MOPOILIOK CBETIIO-CEPOro LBeTa, 6e3 3amaxa, IpakKTUYECKU
HE pPAaCTBOPUMBII B BOJIE U B OPraHUYECKUX PACTBOPUTEISAX, C PasMEPOM
yactuil MmeHee 0,3 mm. Llenpto paboThl SBISETCS HCCIEA0BAHUE TEKCTYPHBIX U
a7ICOPOITMOHHBIX XapaKTEPUCTUK OEHTOHUTOBOM TJTHHBI.

BeHTOHHTOBBIE TIHMHBI MPENCTaBISIIOT cOo00  XOpomime HeIxoporue
COpOEHTHI JUIsl pa3IUYHBIX BEUIECTB, TAKMX KaK HMOHBI TSDKEIBIX METaJUIOB,
OpraHWYEeCKHE KPacUTENIN. DTH MaTepuajbl UMEIOT OTPULIATEIILHO 3apsKEHHbBIN
TPEeXMEpHBI  aIIOMOCHUJIMKATHBI  Kapkac. B mpomexyTkax Kapkaca
HaxOJATCSl THUAPATUPOBAHHBIC TOJOKHUTEIBHBIE HMOHBI IIEIOYHBIX METAJIOB,
KOMIIEHCUPYIOILIUE 3apsii Kapkaca, M MoOJeKyJdbl BoAbl. Ilpu HarpeBaHuu
LIEOJIUTOB M3 HUX BBIAENAETCA BOAA U 00pa3zyloTcsl afcOpOLMOHHBIE MOIOCTH.
OO6nacTy pUMEHEHHUS OCHTOHHWTOBBIX TIIMH PACHIMPSATCS 3a CUET MPHUIAHUS
UM HOBBIX CBOMCTB B pe3yibTare pa3jMuHbIX BHAOB akTuBauuu. OJHUM U3
HauOosee 2GEeKTUBHBIX BUIOB BO3EHCTBUS SIBIAETCS 00pabOTKa KHUCIOTaMHU.
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Ilo xapakrepy M cuie BO3IECHCTBHS Ha KPHUCTAIUIMYECKYIO CTPYKTYpY
MOHTMOPHJIJIOHUTOB KUCIIOTHI MOYKHO Pa3JeNuTh Ha TPU TPYIIIbI.

KiroueBble c0Ba: OCHTOHUT, IVIMHA, y/elbHAas IUIOIAAb IMOBEPXHOCTH,
MIOPUCTOCTb, aICOPOLIMOHHAS AKTUBHOCTb.

Introduction. Increasing the efficiency of use and development of the
mineral resource base of betonies clays in Uzbekistan is an urgent problem.
Betonies clays are good inexpensive sorbents for various substances, such as
heavy metal ions (Dudina S.N. et.al, 2011), organic dyes (Moiseenko, 2006). The
study of the physicochemical parameters of clays of various deposits, activated
by various acids, is devoted to a sufficient number of works (Akmalaiuly K.
et.al, 2020; Serpokrylov E.V. et.al, 2009). Much attention in the literature is
paid to natural framework aluminosilicates, especially zeolites. These materials
have a negatively charged three-dimensional aluminosilicate framework. In the
gaps of the framework, there are hydrated positive ions of alkali metals, which
compensate for the charge of the framework, and water molecules. When zeolites
are heated, water is released from them, and adsorption cavities are formed. The
areas of application of betonies clays will expand by imparting new properties
to them as a result of various types of activation (Akmalaiuly K. et.al, 2020;
Serpokrylov E.V. et.al, 2009). One of the most effective types of exposure is acid
treatment (Gomelya N.D. et.al, 2004). According to the nature and strength of
the effect on the crystal structure of montmorillonites, acids can be divided into
three groups (Perelomov L.V. et.al, 2013; Orazova S.S. et.al, 2008).

Adsorption and other properties of natural sorbents and their optimal activation
conditions are determined on the basis of a complex of physicochemical and
adsorption-structural properties. The final stage of laboratory tests is to establish
the suitability of sorbents for a specific technological process. The activation
and modification of inorganic natural sorbents is carried out with the aim of a
directed change in their properties. There are a number of effective methods for
chemical and physical modification of the surface and regulation of the porosity
of sorbents (Ramazanov A.Sh. et.al, 2015).

Physical methods of sorbent activation are reduced to sample processing
in mills, vacuum drying, high pressure and temperature, ultrasonic vibrations,
radiation and high frequency current (Sokolova T.A. et.al, 2005).

Materials and methods. On the basis of existing methods of clay purification,
a technological method of purification of mineral raw materials of betonies clay,
applicable in laboratory conditions, has been developed. The technique includes
four stages: centrifugation, drying and mechanical processing. The efficiency
of mechanical activation was monitored by observing the main parameters
confirming the change in the structure of the clay: the size and shape of particles
in electron micrographs, and the indicators of adsorption activity.
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Centrifugation was carried out for 5 minutes at a centrifuge operating mode of
3000 rpm. Drying of clay was carried out in a dry heat oven at a temperature of
130 °C for 190 minutes. The result is a clay with a particle size of 1-30 mm. The
specified drying standards are established in a practical way as the most effective.
Mechanical processing was carried out in a ball mill, followed by control of
the shape, particle size and adsorption activity. It has been experimentally
established that the optimal mechanical activation time is 90 minutes. The
working hypothesis of mechanical activation for 90 minutes is based on the fact
that with an increase in the processing time, an increase in the specific surface
occurs, as well as a change in the shape of the solid and the accumulation of
defects on its surface.

Fig 1. Micrograph of the initial clay sample (a) and after 30 minutes of
mechanical activation (b)
a

Fig 2. Micrograph of a clay sample after 40 minutes (a) and after 80 minutes
(b) mechanical activation
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Fig 3. Micrograph of a clay sample after 90 minutes (a) and after 100 minutes
(b) mechanical activation.

Results. Figure 1 shows the initial sample with an average size of 10-30
microns; the amount of the specified fraction is 54%, the amount of the fraction
with a particle size of 25-35 um. After 30 minutes of mechanical activation, the
number of particles with an average size of 9-13 microns increases to 53%, the
number of particles with a size of 15-30 microns decreases to 30%.

After 40 minutes of mechanical activation, a further decrease in clay particles
occurs, elements with an uneven surface of 10-30 um appear, an increase in the
amount of this fraction from 34% to 84% is observed (Fig. 2). After 80 minutes
of mechanical activation (Fig. 2), particles with a size of 1-4 microns appear,
particles with a size of 33-53 microns disappear. The number of particles with
a size of 8-10 microns and 13-30 microns is 49% and 34%, respectively. The
number of elements with an uneven surface increases. Sticking of small plate
elements is observed. After 90 minutes of mechanical activation (Fig. 3), the
content of the fine fraction (3-5 pm) increases from 39% to 84%, the amount of
the 8-10 um fraction decreases from 49% to 33%, and fractions larger than 30
um disappear. In this case, the maximum number of particles with uneven edges
and defects on the surface is observed. The aggregation of particles increases.
After 100 minutes of mechanical activation, the fractional picture, in comparison
with the previous one (after 90 minutes of mechanical activation), changes little.
The particles are aggregated and enlarged. Based on the above, the calculation
of the particle size distribution was carried out depending on the duration of
mechanical activation, presented in Table 1. As follows from the table, the
sizes of clay particles decrease from 50 pum (after 30 minutes of mechanical
activation) to 3-5 um (after 100 minutes of mechanical activation) activation).
After 40 minutes, the elements stick together. After 90 minutes, the maximum
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number of lamellar elements and particles with ragged edges and defects on the
surface is recorded. Clay processing for more than 90 minutes is impractical
due to increased energy consumption. Thus, the most favorable is the 90-minute
mode of mechanical activation.

Table 1. Changes in the particle size of the studied clay sample depending on
the duration of its processing

Processing time, minutes Particle size, um
35 | 5-10 | 1020 | 1030 | 30-50 | More than 50
Fraction content,%
Without processing - 19 51 34 8.5 1.5
5 - 49 33 15 5 -
15 - 39 80 9 4 -
30 39 49 31 3 - -
90 83 31 8 - - -
80 85 30 5 - - -
M
70 -
il 4
S0 4
41 4
30 4 —— Ancopiunonnan
I
20 AKTHEHDCT
11 4
“ ! T T T T |

0 5 15 30 45 o0

Fig. 4. Dynamics of changes in adsorption activity depending on the time of
mechanical activation.

Control over the process of mechanical activation of bentonite in terms of
“adsorption activity” was carried out using methylene blue dye. The results of
the analysis of the adsorption activity of clay, obtained depending on the time of
its mechanical activation, are shown in Figure 4.

As follows from the diagram, the maximum adsorption activity observed in
samples that have been machined for 90 and 100 minutes. In our opinion, the
most optimal mechanical activation time is 90 minutes. Clay processing for more
than 90 minutes is impractical due to increased energy consumption.

Discussion. Sorption of methylene blue occurs due to the isomorphic

110



ISSN 2224-5278 2.2022

substitution of atoms with the lowest valence in the tetrahedral layers of the crystal
lattice structure of clay minerals. The number of active adsorbed centers depends
on the structural features of the crystal lattice of clay minerals. The connection of
methylene blue with the active adsorbed center occurs through its amino group
or the central nitrogen atom. These processes are accompanied by a change in
the color of the reagent used. The color of the clay after cleaning according
to our method changes: the shade characteristic of the mineral montmorillonite
becomes more pronounced. This allows us to assume that the proportion of the
sorption-active mineral montmorillonite in the clay composition increases after
its purification and enrichment. The study of the spatial structure showed that
morphologically betonies consist of symmetric equated particles with an average
particle size of 3-5 microns, which characterizes it as a mineral raw material with
a high specific surface. Based on the energy dispersive spectrum, the chemical
composition of Navbakhor betonies was determined, presented in Table 2.

Table 2. Chemical composition of betonies clays of the Navbakhor deposit

Name The content of oxides, (the masses %)
Si0, |TiO, | Al20, | Fe, 0, [ MgO [CaO |NaO|K,0 |P,0O, |SO, |FeO |ppp
Alkaline bentonite | 59,91 | 0,35 | 13,89 | 5,10 | 1,94 | 0,49 | 1,53 [1,95| 0,43 [0,95| ---- | 18,91
clay
Carbonate - 48,99 | ---- | 9,83 | ---- | 3,94 |10,09| ---- | 1,80 1,99 | ---- | 3,41 | 34,33
palygorskite clay
Alkaline earth | 58,33 0,81 | 13,58 | 8,50 | 3,98 | 0,89 | 0,99 |3,30| 0,93 [0,49| ---- | 14,08
clay

According to the standards of the International Union of Theoretical and
Applied Chemistry, the study of the specific surface area and porosity is
mandatory when studying sorbents, since it allows you to identify a clay sample
with the most optimal adsorption characteristics. Adsorption is determined by
the presence of pores in the test sample. Pores with a diameter less than 0.4
nm are called submicropores, 0.4-3 nm in size - micro pores, 3-50 nm - micro
pores, with a diameter of more than 50 nm - macro pores. Macropores act as
channels for the penetration of substances into the sorbent. Mesopores are much
smaller than macrospores; their radius of curvature is from 3 to 50 nm, which is
much larger than the dimensions of the adsorbed molecules. Filling the volume
of these pores is already possible by the method of capillary condensation. At
pressures below the corresponding capillary condensation, adsorption occurs on
the mesopore surface. Micro pores are filled with volumetric filling. Table 3
shows the texture and adsorption characteristics of betonies clay.
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Table 3. Textural and adsorption characteristics of bentonite clay

Ne Name index
1 | Main faction Less than 0.1 mm - 95%
2 | Maximum bulk density, g/cm? 0.935
3 | Adsorption activity, bentonite, g 88.0+0,3
4 | Cation exchange capacity, bentonite, eq 314
5 | Specific surface area according to the single-point BET method, sm?%/g 58.5
6 | Specific surface area according to the BET five-point method, sm?/g 58.5
7 | Pore volume at pressure P/P = 0.99, cm’/g 0.089
8 | Average pore size, nm 4.9

From table 3 it follows that betonies is a fine crystalline powder of medium
weight with satisfactory flow characteristics. The use of betonies powder in
catalysis can be difficult. According to its adsorption characteristics, betonies
is a combined micro-macro-micro porous adsorbents with a predominance of
mesopores. Since the specific surface area is an average characteristic of the
size of internal pores, its high indicator is due to the average pore size, which in
betonies clay is 4.9 nm.

In order to standardize the method for determining the adsorption activity,
the optimal conditions were selected according to the following indicators: the
weight of the sample of the sorbent; sorption time; the volume or equilibrium
concentration of the dye solution. Nine studies were conducted for each indicator.
The results are shown in Table 4.

Table 4. The results of the quantitative determination of the adsorption activity
of betonies clay according to the following parameters: weight of the sorbent
sample, sorption time, volume or equilibrium concentration of the dye solution

Sample no. 1 3 3 4 5 8 9 9 9
m', g 04 [ 05 [ 08 | 09 [ 09 0,9 1,0 1,1 1,3
t, min 30
V, ml 35
A, betonies 81,9 | 81,9 | 81,9 | 83,0 | 830 | 599 | 593 [ 580 53,1
Sample no. 10 11 13 13 14 15 18 19 19
m', g 0,9+0,003
t, min 3 s [10 15 [30 [35 [30 [35 |40
V, ml 35
A, betonies 50 [133 [399 [491 830 831 [830 [833 [833
Sample no. 19 | 30 31 33 33 34 35 38 39
m', g 0,9
t, min 30
V, ml 15 [30 35 30 35 40 90 50 55
A, betonies 313 |35 449 [553 830 83,1 [831 [833 [83,1
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As shown by the tabular data, an increase in the weight of a sample of betonies
clay at the same sorption time and a constant volume of the dye solution leads
to a decrease in the fixation of the adsorption activity of betonies. Increasing the
sorption time or volume of methylene blue dye does not change the adsorption
activity reading. A decrease in the sorption time or the volume of methylene
blue dye leads to incomplete adsorption and a decrease in the adsorption activity
index. Thus, according to the results of the conducted studies, an exponential
dependence of the adsorption activity on the weight of the sample, the sorption
time and the equilibrium concentration of the dye solution was established,
which confirmed the advisability of choosing the correspondence of the sample
(0.9 g), the sorption time (30 min) and the equilibrium concentration of the dye
solution (35 ml 0.15%). Betonies was standardized according to the following
parameters: description, pH of the aqueous suspension, weight loss on drying,
adsorption activity, cat ion exchange capacity, heavy metals (arsenic), specific
surface area, volume and average pore size. The obtained indicators are presented
in table 5.

This, bentonite is a light gray powder, odorless, practically insoluble in water
and organic solvents, the pH of the suspension (5 in 100) is 9.1-9.9. The weakly
alkaline nature of the suspension is explained by the presence of alkaline earth and
alkali metals in the clay composition. According to the adsorption characteristics,
this is a combined meso-macro-microporous adsorbent, the specific surface of
which is 54.5 m%/g, the pore volume is 0.085 cm?/g, the average pore size is 4.9
nm, the adsorption activity for methylene blue is 83.0 betonies, g. According to
its technological characteristics, it is a finely dispersed medium-weight powder
with an average flow ability index.

Table 5. Indicators of the quality of betonies clay

Ne Characteristics Bentonite clay
1 Description Light gray powder, odorless, practically
insoluble in water and organic solvents
2 pH of a suspension (5 in 100) in water 9.1-9.9
3 Weight loss on drying,% 88.0+0,3
4 Adsorption activity, bentonite, g 83.0+0,3
5 Cation exchange capacity, bentonite, eq 19.4
6 Arsenic Absent
7 The ratio of the elements Si4+ and Al3+ 3:1
8 Specific surface area according to the BET five-point | 54,5+3,0
method, m2/g
9 Pore volume at pressure P/P0 = 0.99, cm3/g 0.085+0.005
10 Average pore size, nm 4.9
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Analysis of derivatographic curves of betonies lines (Fig. 5) shows images of
TG - thermal logarithmic gravimetric line, where a decrease in the initial mass
of betonies is noted for a certain time, and DTG - differential thermal gravimetry
shows a line of temperature parameters change.

The primary decomposition of betonies began at 90°C and ended at 300°C.
The loss was due to absorbed structural water and other volatile impurities.
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Figure 5. Derivatogram of bentonite from the Navbakhor field

At the second stage of decomposition at a temperature of 480°C, the remaining
mass of 339 bentonite is reduced to 335 bentonite, or 3.9% of the original mass.
At this stage, the decrease in mass occurs due to the evaporation of carbonates
and other volatile impurities that can decompose at given temperatures. This
took about 19 minutes. In total, the decomposition of bentonite took about 59
minutes, and the weight loss was 14% in total.

Conclusion. After that, the decomposition process stopped, and stable metal
oxides may have remained on the solid support (betonies). Thus, when the
derivatographic lines of coal and betonies were combined, they, in principle,
turned out to be the same. In the process of derivatographic analysis of coal
and betonies, the optimal parameters of decarburization were established: 800°C
for 40 min and activation at 950°C for 90 min. The main parameters for further
checking the quality of the obtained granules are the establishment of the sorption
capacity, strength and the ability to regenerate for further repeated use.

One of the main properties of betonies, which is decisive for its use in industry,
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is the ability to swell, that is, the ability to absorb water. In almost all areas of
application, betonies is used in ground form.

The chemical composition of the considered betonies has been determined.
It has been established that the particles of the montmorillonite mineral have
sizes of 1.0-0.3 pm and more, with a thickness of 0.001-0.03 pm. The shape of
the particles is poorly expressed, rarely hexagonal, and tends to form aggregates
of particles. The data of thermo gravimetric studies were obtained and the
temperature ranges of structural transformations and destruction of betonies
clays of the deposits under consideration were established.
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