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SORPTION MATERIALS BASED ON ZEOLITE
AND CHITOSANE FOR THE DISCHARGE OF IONS OF TOXIC METALS

Annotation. The authors of the article studied the influence of various factors on the sorption of Cu®" and Pb**
ions. And also the optimal values of sorption parameters are determined: sorbent mass - 1g per 100 cm3 solution for
copper and lead, T =298K

In the course of studying the sorption of Cr6 + ions, it was determined that the modification of the sorbent
increases the recovery rate, which increases to 100%.

New composite materials based on zeolite and chitosan have been obtained. Their sorption characteristics
(extraction, adsorption, equilibrium time) with respect to heavy metal ions (Cr*’, Cu*", Pb*") in aqueous solutions are
determined. To study the physicochemical and sorption properties of materials, the following methods were used:
atomic absorption spectroscopy (spectrophotometer "Shimadzu 6200" and spectrophotometer SPECORD 200
Analytic Jena, Germany).

Keywords: sorption, heavy metals, zeolite, chitosan, Cr (VI), Cu (1), Pb (II).

Introduction. It is known that heavy metals, as well as their salts, enter the human body from the
environment - with inhaled air, tap water, food. It is generally believed that there is no element of the
chemical table of Mendeleyev, which is harmful to humans if it does not exceed a certain number. But
this amount for some of them, including heavy metals, is very insignificant. But, unfortunately, now more
and more people suffer from the fact that heavy metals that enter the body in multiple amounts exceed the
permissible norm. Cleaning the body of metal ions is one of the important environmental problems in
modern life. Consequently, sorption methods of purification of the body are considered effective as a
solution to this problem, so the search for modern available sorbents is an urgent topic for research. One
of the available sorbents are natural sorbents, and modification with various substances makes it possible
to increase their efficiency.

Methods of research. The purpose of this work is to create a polymer composition-sorbent, which
has a high sorption capacity for ions of heavy metals.

The process of sorption of heavy metals, as well as the influence on the process of such factors as the
concentration of the modifier in the sorbent composition, temperature, mass of the sorbent was studied.

Objects of the research: Zeolite (Chankanai deposit), Chitosan, Unithiol. When studying the
adsorption kinetics from physiological solutions of heavy metals in concentrations above permissible
standards for the human body, the following salts were used: CuCI* * 5SH*0, K2Cr’0’, Pb (NO?).

The discussion of the results. Copper influences the function of endocrine glands and is a catalyst
for cellular oxidative processes. It accumulates in the liver and in the cellular nuclei of tissues. Causes
hemolysis and acute kidney failure.

Hexavalent chromium Cr (VI) is highly toxic - this intracellular reduction to the third valence
underlies critical toxic effects. Cumulated in the liver, lungs and kidneys, and is excreted mainly by
excretion through the kidneys.

Lead is cumulated mainly in the bones, brain and liver. Penetrates into the body by contact - through
the skin and respiratory tract or through the digestive system.

Investigation of the effect of the modifier concentration in the sorbent composition. Five grams were
placed 1 g of sorbent and filled 100 cm® of solutions containing Pb> ", Cu® " ions at concentrations of 12-
36 ini / ml at room temperature (25 + 5) °C until equilibrium was established.
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The adsorption value for all the sorbents was calculated by the equation:

Cini — Cres
A=———"7-—xV

)’

m
where Cini and Cres are, respectively, the initial and residual sorbate concentration, initial / cm’; V is the
volume of the sorbate solution, cm3; m is the sorbent mass, g.

Cr6 +
120 120
= . 5 a
100 = e @ 100 - © e
6
80 80 6
°\°EO 0\050
w
40 40
20 20
0 0
0 50 100 150 200 0 50 100 150 200
t,min t,min
Figure 1 - Dependence of the degree of extraction of ions Pb** (a) and Cu®* (b) by chitosan,
modified unithiol (a) and initial chitosan (b) against time (T = 298K, pH = 6, Cini = 36 ini / ml)
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Figure 2 - Dependence of the degree of extraction of Pb” " and Cu®" ions by a sorbent modified with unitiol
of concentrations of 1 mg / ml versus time (T =298 K, pH = 6, Cini = 36 ini / ml)
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Figure 3 - Dependence of the degree of extraction of Cr® ¥ jons by a sorbent modified with unitiol
of concentrations of 1 mg / ml versus time (T =298 K, pH = 6, Cini =2 ini / ml)

The initial and residual concentrations of cadmium and lead were determined by the AAS method
using a Shimadzu 6200 atomic absorption spectrophotometer. The results were processed using the
ORIGIN 5 software.

The study of the change in the sorption capacity of the sorbent from sorbate concentration was carried
out for a period of time necessary for the onset of Investigation of the effect of temperature on the
sorption process. Five grams were placed on 1 g of sorbent and filled with 100 cm® of solutions containing
ions of Pb> ", Cu® " concentrations of 100-500 initial / ml at temperatures of 298, 309.6 K. The temperature
regime was created and regulated by means of a thermostat. The processing of the results was carried out
in the same way as in §1.

Investigation of the effect of sorbent mass on the sorption process. The experiment was carried out in
the same way as in item 1 with the use of sorbents of 0.1 mass; 0.5; 1 g, modified with 1mg / ml of
unithiol.

Influence of the concentration of the modifier (unitiol) on the process of sorption of ions Cu® *, Pb*",

Study of the sorption of Cr’ " ions. Sorption of Cr® * ions was carried out from solutions of K*Cr’0’
concentration of 2 ini / ml-8 ini / ml with sorbent containing 1 mg / ml unitiol. 1 g of sorbent was poured
into 100 cm’ of a salt solution and aliquots were taken at regular intervals. The initial and residual metal
concentrations were measured on a spectrophotometer SPECORD 200 Analytic Jena, Germany.

Conclusions. The optimal concentration of the modifier (Unitiol) in the sorbent composition was
determined, which was 1 mg / ml

Modification of the sorbent Unitiol increases the sorption activity of chitosan zeolite with respect to
Cu’ " and Pb” " ions, the recovery rate of which increases to (96 + 4). The effect of various factors on the
sorption of Cu®” and Pb*" ions was studied. Optimum values of sorption parameters are determined:
sorbent mass - 1g per 100 cm’ solution for copper and lead, T = 298K

In the course of studying the sorption of Cr® " ions, it was determined that the modification of the
sorbent increases the recovery rate, which increases to 100%.
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I'.K. Mykymesa, A.2K. Ongamona
ATsipay KanacsiHAars! X.JlocMyxamMenoB aTIHAAFBl ATEIpAay MEMIIEKETTIK YHUBEPCHUTETI

TOKCHUKAJIBIK METAJIJAPJIBIH NOH ’KOHE TUICTIK METAJIJAPABIH TOKTATYFA
APHAJIF AH 30JIOTEJIb )KOHE YUTOCAHFA HET'I3/II THIMBIMJIAP

AuHoTtanusi. ABTopnap moHnapbiasi Cu®’ skone Pb>" Typaisl copOumst mpoueciHis op Typii (pakToprapabIg
ocepin 3eprreai. CoHmaii-ak COpOLMSIIBIK MapaMeTpiIepiH OHTAWIBI MaHBI3bL: COPOCHT OyKapajblK - MBIC TEH
kopraceH 1D nal00sm3 mremrim, T = 298K.

On 100% aprTeipamsl COpOEHT OHMIpPY, TYPICHIIPY AopeKeci apTThpambl, 3epTrey copbumsuibik Cré*
HMOHJAPBIHBIH OAPBICHIHIA aHBIKTAJIJIBL.

LeomuTTeH xoHE XUTO3aHA HETI3MENTeH KaHa KOMITO3UIMSIIBIK MaTepHajiap alny. Cy epiTiHIiUIepiHaeri aysip
MeTaJUl MOHAAPBIHBIH KATBICTHI ©3 COPOLMSUIBIK cHMaTTaMasiapbl (OHIIPYIiH Jopekeci, agcopOIus Tere yaKbIThI)
(Cr™, Cu®", Pb*") apKplIbl aHBIKTATFaH. aTOMIBIK-a0COPOLISIIBIK CrieKTpockonus (crekrpodoromerp «Shimadzu
6200» sxone criekrpodoromerp 200 Specord Ananutukaibik Jena, I'epmanus): nainanaHblIFAH MaTepPHAIIaPIbIH
(DU3UKATBIK-XUMHUSUIBIK YKOHE COPOLUSITBIK KAaCUETTEPiH 3epPTTey YILiH KeJeci 9icTepi.

Tyiiin ce3nep: copOuus, aybip MeTasnaap, ueonut, xurosat, Cr (VI), Cu (II), Pb (II).

VK 54.058
I'.K. MykymeBa, A.2K. Ougamona
ATtsipayckuii ['ocymapcTBeHHbIH YHIBepcuTeT nMeHU X.JlocMyxaMenoBa, T. ATeIpay

COPBIIMOHHBIE MATEPHUAJIBI HA OCHOBE IIEOJIUTA U XUTO3AHA
AJIS1 OBE3BPEKUBAHUA NOHOB TOKCUYHBIX METAJIJIOB

2+

AHHOTALHUA. ABTOpaMI/I CTaTbU U3YYCHO BJIMAHHUC PA3JIMYHBIX Q)aKTOpOB Ha mporecc COp6I_[I/II/I nonoB Cu u
2+

Pb . A Ttak xe ompeneneHb ONTHMANbHBIC 3HAYCHUS ITapaMeTpoOB IPOBENCHHUS COpOLMHU: macca copOeHTa — Ir
3

Hal0OcMm pactBOpa It Mean U cBuHIa, T =298K.
6+

B xone nccnenoBanust copouuu noHos Cr  OBIIO OIpezesieHo, YT0 MOIU(HUIIMPOBaHIE COPOEHTa yBEIUIHBACT
CTEIICHb M3BJICUYEHHS, KOTOpOoe HoBbImaercs 10 100%.

[Mony4eHbl HOBBIE KOMIIO3MIIMOHHBIC MAaTepHaibl HAa OCHOBE I€ONUTa W XuTo3aHa. OmpeneneHbl uX
COpOIMOHHBIE XapaKTEPUCTUKH (CTETeHb M3BJICUEHUS, aJAcOpOIns, PAaBHOBECHOE BpeMs) TI0 OTHOIIEHUIO K MOHAM
tsoxenbix Meramwtos (Cr®', Cu?', Pb*") B BogHbIX pactBopax. J{ms M3y4YeHUs] (PU3NKO-XUMHUYECKUX U COPOLIMOHHBIX
CBOWCTB  MarepuajioB  HCIOJB30BaHbl  CIEAYIOLIME  METOABI:  aTOMHO-aOCOPOIMOHHAS  CHEKTPOCKOIHS
(cnekrpodoromerp «Shimadzu 6200» u ciekrpodoromerp SPECORD 200 Analytic Jena, ['epmanuist).

KaroueBble ci1oBa: copOuyst, TsHKEIble METaIbI, LeonuT, xuto3al, Cr(VI), Cu (II), Pb (1I).

Caenienusi 00 aBpTopax:

Myxkyurea ['ynpHapa KabmymeBHa - kaHARIAT NIe HAYK, CT MpENoaaBaTelb, kKadeapa XMMUU U XUMIYECKOH TEXHOJIOTHH
ATsIpayckoro yHuBepcuTeTa uM. X.JlocMyxaMenoBa;

Onpamosa Acenpb JXKanabaeBHa — MarucTpaHT, kageapa XuMUH U XUMHUUECKON TEXHOJOTHH, ATBHIPAYCKOTO YHUBEPCUTETA
uM. X.JlocmyxamenoBa
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