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PREPARATION OF ECONOMICAL AND
ENVIRONMENTALY FRIENDLY MODIFIED CLAY
AND ITS APPLICATION FOR COPPER REMOVAL

Copper is loxic and is considered as the hazardous pollutan! due o his stability in the environmenl. Current lechnologies
used for its removal involve materials which can be difficult to synthesize, are expensive or are themselves potentially foxic.
Natural clays are abundant worldwide, relatively cheap, possess sorpfion and ion exchange properties, are candidates as
adsorbents. While the Cu(II) sorption capacity of raw bentonite is relatively low, modified benfonites represent a new class
of sorbents for effective Cu(ll} removal from wastewater. The present study investigates the influence of Algerian clay
modification on the capacity of copper removal from water. This montmorillonite, which is a clay mineral of the smectite group,
possesses silica tetrahedral sheets layvered between aluming octahedral sheets. Several adsorbents were prepared from this
bentonite by saturation with sodium, calcium and treatment with sulphuric acid to produce three adsorbents, ARS, ARC and
ARH, respectively. The three materials obtained were fested for the Cu(11) adsorption from aqueous solutions. The adsorbents
and metal interactions were studied under different conditions of interaction time, pH, concentration of metal ions and amount
of clay. It was found that the interactions were dependent on pH, the uptake of pollutant was controlled by the amount of clay
and the initial copper concentration. Langmuir and Freundlich models were filted to experimental isotherms. The Langmuir
model shows a better fit to the Cu ions adsorption isotherm for all systems. The largest adsorption capacity is observed
Jor sodium homoionic clay. The Langmuir maximum sorption capacity of Cu(II) ions on ARH, ARC and ARS was found
to be 17.241, 18181 and 24.390 mg/z, respectively. The three adsorbents also showed a high efficiency in the
Cu¢Il) adsorption from much diluted solutions. This work suggested that the modified clays can be promising candidates for
the removal of copper ions from aqueous solutions.
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INTRODUCTION

Heavy metals are naturally present in soil,
sediments, surface waters, and living organisms.
Some are essential (e.g. Cu, Zn, Cr, Ni, Co,
Mo and Fe) for many cell processes and are
found in very low concentration in the biological
tissues. Their absence hinders the functioning
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or prevents the development of living organisms
[1]. At higher concentrations than normal, heavy
metals can seriously harm human health [2],
fauna and flora [3]. Some may become toxic when
the concentration exceeds a certain threshold
[2]. The increase of metal concentrations in the
environment is mainly due to anthropogenic
factors such as mining, agricultural and industrial
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IMOJYYEHUE AEIMEBOU 1 HDKOJOTMYECKHA YACTONU MOTUDUITHPOBAHIIONM TIIUHEI
W EE UCITOJB30BAHUWE OJIA YIATEHWUA METH

Mens gBrsgeTcd TOKCHYECKWM BEMIECTBOM W CUHTAETCS OTACHEIM 3aTpS3HHTENEM M3-3a CBoEH yeToHIMBOCTH
B OKpyxKawieil cpene. B coBpeMeHHBIX TEXHOTOTHIX, TPHUM CHSIOIHXCA TS €€ YIATSH S, HCTIOIB3YIOTCA MATEDHAIE,
KOTOPEIE TPYIHO CHHTE3HMPOBATh, OHH JOCTATOYHO JOPOTOCTOMIIHE THOO caMy 1o cebe SBIASIOTCA TOTEHITHATBHO
ToKcHUYecKUMH. [IpuponHasie TIHHEB! MTHPOKO PACTIPOCTPAHEHE BO BCEM MHPE, OTHOCHTEIRHO JEINEBEIE, TIPOSIBISIOT
CcOPOLMOHHEE H HOHOOOMEHHEIE CBOHCTBA H MOTYT HCIIOAL30BATLCA B KAUECTRE AXcopDeHTOB. CIocobHOCTL IPHPOI-
"oro 6enronuTa K copbiuu Cu (1) oTHOCHTEIBHO HEBBICOKA, OJJHAKO MOTHPHUITHPOBAHHEIE OEHTOHUTH TPEJICTABI -
0T coboil HOBBRIH Knace copbentos mna >ddexTupaoro yoaneaua Cu (II) us crounsix Bom B pafoTe HCCIeIoBaHO
BIHAHKME MOTHGHIIHPOBAHNA AMTKHUPCKOTO IMMHHUCTOTO MIHEpaa Ha ¢IocobHOCTh MIBIEUEHNA MEIH M3 BoALL. MoHT-
MODPIIIOHHUT, KOTOPEIH ABAAETCA TIHHUCTEIM MIHEPATOM TPYIIIE CMEKTHTA, MMEET TeTPasApUIecKie KPEMHHUEBEE
CJI0H, HAXOMAHECT MEKIY OKTASIPHISCKIMH CIOAMH IMHHO3eMa. [IyTeM HaCHIIeHHA HATpHeM, KAMLIHEM H o0pa-
OOTKOH cepHOM KHCIOTOH M3 3ToTo DeHTOHHTA moayviueHH TpH amcopbenta: ARS, ARC u ARH, xoTophie OBUIH
onpoboBankl B oTHOMMeHWH aacopbimn Cu (1) 13 BojHBIX pacTBopoB. BzauMoneficTBis aicopbeHTOB M MeTallIa H3y-
TATH B 3ABHCHMOCTH OT IPOIOIXHUTEILHOCTH B3auMoneficTers, pH, KOHIIeHTpallil HOHOE METAIa H KOJIHUeCTBa
TTUHEL. BRISIBICHO, UTO B3auMOIccTBHIe 3aBHCHT OT pH, a TOToNIeHIe 3aTpA3HIONIETe BEIECTBa — OT KOIMISCTRA
TITITHBL ¥ HAYATBHON KOHTICHTPAITIN METH. BRCIEPHMEHTANBHBIC H30TEPMEI OBLTH QUTHPOBAHE 1o MomendaM JleHTMiopa
1 @peimmrxa. Oxa3anock, 970 MoIeTs JIeHIMIOpa IYUINE OTTHCH BAET H30TEPMEL ancopbIiu HoHoB CU IS BCEX CHC-
TeM. Hanbomnbimas ancopOIiHoHHAasT cIIocoOHOCTh HAGTIOMASTCS T TOMOMOHHON HATpHEeBOH MHHEL. BRUIO yeTaHOB-
JIGHO, YTO MakcuManbHad copbiinoHHas eMkocTh 1o JlenrMiopy orHocuTenbHo HoHoB Cu (I1) Ha ARH, ARC u ARS
COCTABMAET COOTBETCTBEHHO 17.241; 18.181 11 24.390 Mr/T. Tpu ancopbenTa TAKKS MOKAZATH BEICOKYIO 3(he KTHEHOCTD
ancopbiuu Cu (I1) uz cunpHOpa3taBIeHHEX pAacTBOPOB. IlonyueHHBIE PE3YIIBTATH MO3BOJSIIOT PEIIIONIOKHTE, YT
MoTHQUITHPOBAHHEIE [THHE MOTYT GHITE MEePCIEKTHBHEIMHE MATepHATaMH 14 YIATeHMA HOHOB MENH M3 BOTHLIX pa-
CTBOPOB.
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