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Annotation: This research study investigated the colloidal-chemical properties of sorbent materials
obtained by modifying the AKS-30 and AKS-70 grades of kaolin mineral, which is a local raw material in
our republic, for the adsorption of some heavy metal ions (8%, Co, Sr, Fe, Zn, Ni) in water resources.

Keywords. Local raw material, kaolin, modification, sorbent, sorption, heavy metal ions, colloid-
chemical properties, isotherm.

HCIOJb30BAHUE COPEEHTOB, IIOJYYEHHBIX MOIUPUKAIIMEA MECTHOT'O
CbIPbSA KAOJIMHA, 1JI1 OYUCTKHU BOJHBIX PECYPCOB

BoboeB Oauia OOUIKOH yriau
noktopant TXTHU
Ilaskart Ilaiizuesnuy Hypyanaes
podeccop kabeapsr «Xumum», TXTU
Hxkpom Py3maTos
npodeccop, punuana KOV B r. xuzake
Ymapos llaBkat UcomuaauHoBu4
npodeccop, Jxku3akuii rocy1apCTBCHHbIN Me1arornueCKHil YHUBEPCUTET
3yxpuxon CautaxoaxaeBHa AJTUXOHOBA
JoteHT Kadeapbl « XuMum», TAIIKEHTCKUA XMMHKO-TEXHOJOTHYECKUIA HHCTHUTYT,
JIKr3aKCKUNA MOTUTEXHUYECKUN MHCTUTYT

AnHoTanusi: B nanHO# pabore M3y4yeHbl KOTOMIHO-XMMUYECKHWE CBOMCTBA aACOpOLMH HOHOB
HEKOTOPBIX TsoKEMbIX MerTamwioB (Si, Co, Sr, Fe, Zn, Ni) B BOAHBIX pecypcax COpPOIMOHHBIMH
MaTepHajaMy, MOJy4YeHHBIMU IyTéM Moaudukanuu kaonmuHa Mapok AKC-30 u AKC-70, sBnstomierocs
MECTHBIM CBHIPbEM HaIllel peCITyOIHKH.
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MAXAJUIAI XOM AIIE KAOJUHHA MOJUPHKANUATALL BUJTAH OJIMHI'AH
COPBEHTJIAPHU CYB PECYPCJIIAPUHU TO3AJAIIJA ®POUTATAHUII

BoboeB Oauia OOUIXKOH YFau
TKTU nokropaHTH
Ilakart Ilaiizuesny Hypyianaes
TKTU «Kumé» kabeapacu npodeccopu
HNxpom Py3martoB
Kuzzax maxpugaru KOV ¢punuanu npodeccopu
Ymapos llaBkat UcomuaauHoBu4
’Kuzzax maBnaT megarorvka yHUBEPCUTETH Tpodeccopu
3yxpuxon CautaxoaxaeBHa AJTUXOHOBA
TKTH «Kumé» xadenpacu noueHTH, TOMKEHT KUME-TEXHOIOTUS HHCTUTYTH,
Kuzzax IlonuTexHUKa UHCTUTYTH

AHHOTamUs: Ma3kyp TaJAKUKOT WIIHJA PECITyOIMKaMHU3Aard MaxXauTuil XoM amé XucoOJaHraH
kaonuaHn MuHepaymHUHT AKC-30 Ba AKC-70 mapkanw XWUTApUHA MOAM(DHUKAINS KUJIHIIT OPKAJIH
OJIMHT'aH COPOIUSIIOBYN MaTepUAIUTAPHHU CYB pecypciapy TaApKHOUIATH allpuM OFUDP METAIT HOHJIAPUHU
(S81,Co,Sr,Fe,Zn,Ni) agcopOIusiaHUIIMHN KOJUTOW -KUMEBUH XOCCallapy YpraHuiraH.

Kanur cy3aap: Maxawiuii xoM aié, KaojawH, MOAM(HUKAIMSI, COPOCHT, COPOLMSIIAHHILI, OFHP
METaJlJI HOHJIApH, KOJUIOUI-KUMEBUM XOccasap, U30Tepma.

Introduction. Currently, adsorbents are widely used worldwide to separate organic substances
from wastewater. Therefore, it is of great importance to study the physicochemical and sorption
properties of sorbites with magnetic properties [1-3]. The process of adsorption of organic substances
from aqueous solutions depends on the nature and degree of porosity of the surface of the adsorbent
sorbites [4]. Based on this, the creation of new types of composite adsorbents using local raw materials
and industrial wastes, their morphology and molecular structure, physicochemical properties, and sorption
mechanisms are studied using modern analytical methods [1-4]. According to the table, sorbitols showed
that it is possible to effectively remove heavy metal ions from wastewater in the range of 93-98.0%
compared to the amounts allowed by the state standard.

Table 1. Efficiency of purification of certain heavy metal ions from aqueous solutions (E,%)

Initial Concentration during REK (PDK),
Metal ions concentration (Cn), equilibrium (Cp), E, % mg/dm>
mg/dm> mg/dm?
Fe (II) and Fe
(IIT) 1,19 0,02 98,3 0,3
Cu (II) 4,40 0,16 96,4 1,0
Zn (II) 0,65 0,05 92,3 5,0
Ni (I) 0,85 0,08 93,0 0,1-0,2

The adsorption isotherm of heavy metal ions (Cu**, Zn**, Cr®", Ni**) in aqueous solutions by

modified kaolin sorbent materials is presented in Figure 1.
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Figure 1. Adsorption isotherm of heavy metal ions (Cu®**, Zn**, Cr®, Ni**) by modified
kaolin sorbents (according to the Langmuir model):1-Cu**, 2-Zn**, 3-Cr*, 4-Ni**.

The effect of temperature (in the range of 293-313 K) on the adsorption of metal ions by sorbents
based on modified kaolin was studied. (Fig.2). In the experiments, the concentration of ions was varied
from 0.05 to 0.5 mg/l. The results obtained showed that the adsorption of Cr®', Cu** and Zn** ions was at
a high level in the temperature range of 293-308 K. However, a decrease in sorption efficiency was
observed when the temperature increased from 308 to 318 K. This phenomenon is associated with an
increase in the kinetic energy of molecules, which accelerates the movement of ions and leads to
increased diffusion into the active centers and pores of the adsorbents.
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Fig. 2. Isotherm of adsorption of chromium ions by sorbents AKS-30 and AKS-70 (process
temperature 298-318 K).

The isotherm of the adsorption of Cu?* ions by modified sorbents AKS-30 and AKS-70 was studied
using the Freundlich, Langmuir, and Dubinina-Radushkevich models (Table 1).

In the literature, the value of E is emphasized as a criterion for evaluatingthe type of adsorption
process. If the value of E is greater than 16 kJ/mol, the adsorption is chemisorption. If the value of E is
less than 8 kJ/mol, it corresponds to a physicaladsorption process. If it falls within the range of 8-16
kJ/mol, it indicates that ion exchange adsorption is occurring. The values of the Dubinina-Radushkevich
model constants for Cu*? ion asorption isotherms on AK, AKC-30 AK and AKC-70 are presented in table
2.

Table 2. Indicators of Cu*? ion adsorption on adsorbents based on Freundlich, Langmuir and
Dubinina-Radushkevich isotherm models

Adsorbtion Parametrs Adsorbents
Izotherm Models AK AKC-30 AKC-70
(max (ME/g) 0,206 0,238 0,339
Langmuir K (L/mg) 0,056 0,081 0,171
Rp 0,261 0,197 0,104
R? 0,997 0,998 0,999
Kr (1/mg) 0,163 0,291 0,249
Freundlich 1/n 0,836 0,789 0,650
n 1,196 1,267 1,538
R? 0,917 0,964 0,947
Jm (Mg/g) 4,362 4,886 5,114
Dubinin- Ba (mol*/kJ?) 1,23-10* 1,86-107 3,09-10°
Radushkevich E (kJ/mol) 34,4 56,9 65,4
R? 0,834 0,881 0,865

It is based on the assumption that the heat of adsorption of all molecules in the layer decreases
linearly due to an increase in the surface coverage of the adsorbent. The decrease in the heat of adsorption
is linear, not logarithmic, as in the Freundlich isotherm. The adsorption isotherms of Cu*? ions on AK,
AKC-30 and AKC-70 adsorbents are presented in the table below. Based on the conducted research, the
correlation coefficients in the Langmuir model were more accurately described than in the Freundlich and
Dubinin-Radushkevich models.
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According to Langmuir's model, the adsorption capacity (qmax) of adsorbents in AK is 0,206;
0,235 - in AKC-30; 0,239 mg/g - in AKC-70.

Conclusion. Based on the conducted studies, the Langmuir model provided a more accurate
description of Cu*?ion adsorption compared to the Freundlich and Dubinina-Radushkevich models. The
adsorption capacities (qmax) of the synthesized adsorbents were detrmined to be 0,206 mg/g for AK,
0,238 mg/g for AK-30 and 0,339 mg/g for AKC-70 Cu*? ion adsorption values were found to be 0,291
mg/g for AK 0,184 mg/g for AK-30 and 0,188 mg/g for AKC-70.
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MN30TEPMbI AICOPBIIMA OPTAHUYECKHUX BEIECTB N3 BOJHBIX PACTBOPOB
MOINPUITUPOBAHHBIMU COPBEHTAMM

Bo6oeB Oauia OOUIKOH yriau
nokropant TXTHU
Iakart Ilaiizuesnuy Hypyanaes
npodeccop kadenpsl «Xumum», TXTU
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AnHoTamusi: B jaHHOW paboTe W3ydeHa WHHOBAIIMOHHBIA METOJA Ipolecca aacopomuu ¢
npuMeHeHneM MoaudunupoanHoro aacopdenta mapku AKC-30 m AKC-70 opraHumyeckux BEIIECTB
(Tomyona, OeHzojia, HUTPOOEH30Jla W THPHUAWHA) W3 BOIHBIX pacTBOpPoB. Ha OCHOBE MOJydeHHBIX
pe3yNbTaTOB PEKOMEHJOBAaH METOJ[ aJCOPOLMOHHOM OYMCTKH TPOMBIIUICHHBIX CTOYHBIX BOJA OT
OpPraHUYECKUX 3arpsA3HEHUH.

KuarwueBble ciaoBa: MomuduKaiums, aacopOCHT, COpOIMSA, OpraHWYECKHE BEIICCTBA, JSHEPIHS
B3aMMOCHCTBUA, TTOPUCTHIE CTPYKTYPHI, CTETICHb 3aI0JTHEHHUS MOPBI, N30TEpMa afcopOInH, YpaBHEHNE
Hybununa - PagymkeBnya.
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