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SODIUM SALT OF THE MALEIC ACID-DECENE-1-STYRENE
TERPOLYMER AS A SORBENT FOR REMOVAL OF COPPER
IONS FROM WATER SOLUTION

The study is aimed at investigating the efficiency of the sodium salt of maleic acid-decene-I-styrene terpolymer as a
sorbent for the removal of copper ions from aqueous solution. The removal of copper ions on synthesized polymer-sorbent
was carried out using a batch experiment method. Sorption of copper ions was studied at different values of the contact
time, sorbent dosage, pH and initial concentrations of copper ions. The obtained results have been analyzed in Langmuir,
Freundlich, and Dubinin—Radushkevich adsorption models. The equilibrium experimentally measured sorption capacity
of the sorbent is 0.512 g.g~!. The calculated value of the maximum experimental sorption capacity from the Langmuir and
Freundlich equations is equal to 0.754 and 0.725 g'g”', respectively. The value of (1/n) in Freundlich equation is between
0 and 1, which indicates that the sorption process is governed by chemisorption. The value of the mean sorption energy
calculated from Dubinin—Radushkevich equation also confirms that the sorption of copper ions by synthesized polymer salt

has chemical character.
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INTRODUCTION

Many industries, such as metal finishing, elec-
troplating battery manufacturing, electric cable
manufacturing steel and textile industries, release
various concentrations of heavy metals like cop-
per, cadmium, nickel and other metals in waste-
waters. Accumulation of copper ions in natu-
ral objects does big ecological harm to living or-
ganisms, fauna and flora on earth. Many types
of polymeric adsorbents have been developed
and studied for the recovery and removal of tox-

* [lnst nucTyBaHHs: oakperov@mail.ru

ISSN 0204-3556. Ximis i mexuonoeis eoou. 2019, 41, Ne 5

ic heavy metal ions from aqueous solutions [1 —
6]. The complexation of natural or synthetic wa-
ter-soluble polymers with adequate complexing
ions is of great fundamental and practical inter-
est. These polymers are capable of coordinating
to different metal ions through reactive function-
al groups containing O, N, S, and P as donor at-
oms to form metal macromolecular complexes. A
new chelating polymer sorbent was synthesized
through the copolymerization of styrene and ma-
leic anhydride in the presence of divinylbenzene
as crosslinking agent, followed by hydrolysis [7].
This newly developed chelating matrix has a high
resin capacity for metal ions such as Cr, Fe, Ni, Cu
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HATPIEBA CL1b TEPITOJIIMEPY MAJIEIHOBOI KUCJIOTU-AELLEH-1-CTUPOJTY
AK COPBEHT IJIAA BUOAJTEHHA IOHIB MII 3 BOOHOI'O PO3YNHY

IMpoBeneHo mociimkeHHs e()eKTUBHOCTI HATPIiEBOI COJIi TepIiojliMepy MaJleiHOBUI KUCIOTU-ACIeH- |-CTupoy B
SIKOCTi COPOEHTY ISl BUIAJIEHHST iOHIB MiJli 3 BOJHOTO PO3YMHY METOJIOM MepiognyHOro ekcriepumeHTy. CopOl11io ioHiB
MiJIi TOCTimKyBaJIM IIpY Pi3HUX 3HAUCHHSX Yacy KOHTaKTY, JO3yBaHHs copOeHTY, pH i moyaTKoBMX KOHILIEHTpallili i0HIB
Migi. OTpuMaHi pe3yjbTaTé MpoOaHali3oBaHi B amcopOuiiiHux Mozaensx Jlenrmiopa, ®peiinmnixa i JlyOiHiHa—
Panyiikesiua. PiBHOBaXkHa eKCIIEpUMEHTaIbHO BUMipsiHA cOpOLiiiHa eMHicTh copbeHTy — 0,512 r'r~'. Po3paxyHkoBe
3HAYEHHSI MAKCUMAaJIbHOI €KCIIEPUMEHTAJILHOI COpOLIiiiHOI EMHOCTI 110 piBHSIHHSX JIeHrMiopa i ®peliaiixa CTAHOBUTD
BiamosigHo 0,754 i 0,725 rr~'. 3HaueHHs 1/n B piBHsAHHI @PpeitHmtixa 3HaxoauThest Mixk 0 i 1, 110 BKa3ye Ha Te, 110
npoiec copOlii peryatoerbest xemocopOliiero. CepeaHs eHeprisi copOliii, po3paxoBaHa 3a piBHSHHsIM JlyOiHiHa-
PanyimikeBiya, CBiTUUTh, 1110 COPOILLisS iOHIB Milli CHHT€30BaHOIO MOJIIMEPHOIO CiILITI0O MAa€ XiMiuHY TIPUPOTY.

Kawuoesi caosa: ionu midi, izomepma, noaimep-copbenm, copoyis, mepnosimep.

E. Axnepos, E. Illupunosa, O. Axnepos*, C. lagaposa
BakuHCKMIT TOCY1apCTBEHHBIN YHUBEPCUTET, A3epOaiimkaH
*oakperov@mail.ru

HATPUEBAS COJIb TEPTTOJIUMEPA MAJTEUHOBOW KMCJIOTBI-IELIEH-1-CTUPOJIA
B KAYECTBE COPBEHTA JJId YAAJIEHWA NOHOB MEAN N3 BOOAHOI'O PACTBOPA

M3yyeHa a(pheKTUBHOCTh HATPUEBOI COJIM TEPIOJIUMEpPa MAJIEMHOBOM KUCIOThI-AEIeH- | -CTUPOJia B KAUECTBE COP-
OeHTa ISl ynajieHusi MOHOB MeJY M3 BOJHOIO pacTBOpa METOJOM MEPUOANYECKOTro aKcnepuMeHTa. CopOIuo HOHOB
M€Y MCCIIeIOBAIM TIPY Pa3HbIX 3HAUEHUsIX BpEMEHU KOHTAaKTa, TO3UPOBKU copOeHTa, pH 1 HauaabHBIX KOHIIEHTpa-
Mt “"oHOB Menu. [TosydeHHBIe pe3yJIBTaThl MPOaHATIM3UPOBAHBI B aCOPOILIMOHHBIX Moesax JleHrMiopa, dpeitHmn-
xa u JlyounnHna—PanyiikeBuya. PaBHOBecHasi 3KCTiepuMEHTAJIbHO U3MepeHHasi COpOIIMOHHAsT EMKOCTb COpOeHTa —
0,512 rr!. PacyeTHOoe 3HaYeHWE MaKCHUMaJbHOW BSKCIEPUMEHTATbHON COPOIIMOHHON €MKOCTU TIO0 YpaBHEHMSIM
Jlenrmiopa u @peitnmuxa coctapisieT cootBeTcTBeHHO 0,754 1 0,725 rr-!. 3HaueHue 1/n B ypaBHeHUN PpeitHIImxa
HaxoauTcs Mexay 0 1 1, 4To yKasbIBaeT Ha TO, UTO MPOIIeCcC COPOLIMU PETYIMpyeTcs XeMocopoimeit. CpeaHsisi SHeprust
copOLMu, paccuMTaHHas 1o ypaBHeHuIo JlyonHuHa—PanylikeBruda, CBUAETENbCTBYET, YTO COPOLIMS MOHOB MEAY CHUH-
TE3MPOBAHHON MOJIMMEPHOM COJIbIO UMEET XUMUYECKYIO IIPUPO.LY.
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