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COPBUMOHHBIE XAPAKTEPHCTHKH MOJIHONIUPOBAIIIONO
COPBEHTA HA OCHOBE EEHTOHHTOBOH 1ML UIsH
HIBJEYEHHSI HOHWOB KAAMUS (H) U CRUIIA (1)
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GHOACCIPYIINH, WAIMOAETICTBYIOT APYT © APYTOM H GHOIONHICCKN HIKHHOH
peMCTAIMA.  DICMENTL,  BXOTAIIRS B IPYINY  TAKCIMN  METAEIO,
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Hecaconane BANAIIA APYTIX QOKTOPOR Ha WPOXECC 1POBOANIOC
LHAIOUHMIO HCCICTOBAINEG BAHSHNS Kopueripaian 19T, 1o ¢ wscuennes
TCOBXOAINIBLY HPANETPOS {KONHYCCTEO MOHKATOPS, PH)

OBcyxacma n pesyibrar, Bamute »oIupikatops. Hlonomsreanio
U IMAITHE RRCACING MONPRKITOPI b CIPYITYDY 1AL TAKIKE GLLIO A0KESAHO
OIS IBYACHA COPRIGIONTEIY NapaKtepAC coplieuta. Ha prcyike |
PG eI KHIIETINCERH e KpHBLIC copbuan oo CA2 1 PH2. Bnencime
VOAPHKATOMR 1§ COUTR COPBETITA SIAETENEHO UOBHIUACT CTCLCHI HIBACHCHIA
MU RIE GO, TPAITHHCCRH A0CTHTan | H0%. B 10 PEMA KaK HEXOAHAR 1L

Waniekie oo W% nonon.

Prcymon L= HIKE0C L, ¢ e wonon Ca™ () 1 P (5)o1 npevean
o001 u BC+ 1 (1= 98K, =6, Cm 2.5 Wi, Cp %)

Bamsnne pL Kax wanectno, npi siaacinss pH > 6.0 Soabiuicrse TM
CKAIORHL K OODIORIUTMIO (FIPOKCION, IO MOKET SAEKHPORITD CHETHIRYIOD
Crenein,  a1copiuni.  1lo3roMYy, KIBACHNMOCTL  CTENCHN  0COPTItM 01
KUEHOTHOUTI CPAL WaysECt 1P PE 0T 2 40 6. BuisBieno, 1o yeemaeie
Pl cnacolerayer poety Cieicin wicopiiBLL ;A 0GOS \METALION, AOCTHIS
srarciksysia npu pl = 6. 10, Beposti o, OByCHORLEIG BOLmER koI pansci
wwonan 11 upss wesnx pll wro cosacr nouan Pb¥' n Cd* - konkypernuuo 1a
OTPMIRNTENLEO JAPAACHHON IOBEPXHOCTH coplieTa.

CYUIECTRYET A1BA OCHOBALIX MEXAHITSNA COPGIMM THRENMN METLCION 12
Lwmax: wotmbili OGMCIL A ODPIOBAUME  XCHTIIAX  KOMILICKCOB
InApoRCOpYIIN  Munepand. B noctpoci
sasnersoctn 1gKn - pil e Ki - Yeaomnan konerarta pacipeaenens copiara
b crerese. Pacuerhl UPOBOIILICE Cortacin uetoummky 5], jl1a npouccea
COPGUMIE HONOB KALMAA M CHIHIA MOZMGHUMDOBAIIHLIM COPECHTON 12U PanIIh
057 a1 kamn w 0,52 0 caa (pueynok 2). 3o 10BOPHT 0 ToM, 110
WRIAOACTICTRIG HOHOR K/ MMS H CRANI € MOAWDUIMPORIHHEIM GCH TOHATOM
NPOTERACT HE TOLKO 110 HOMHOMY OBNENY. 10 I BRIKNACT APYIHE MEXAHHIMEI.
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Pucynow 2 = 3asucesocmn Ky plf dw vonoe CF* () n Ph
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Vso1epma copiiunm. Bansiie MCKOIUOM KOICHTRIN HOOR METLIAOR
HDNPOIECE IFBICHCINS MY COPORHTON, B MINEPRUIE KOANSITPAUKE 2-250
\KIAG, BLT0 Wiyaeno npu Tempeparype 298K, jL1a onucains copBiii Suis
APAMEHCINL B¢ 1anGoNes YACTO HCTIOTEIYEMLIC MOAICHI ONIHEANNA Iponcce
A1COPGINAK WA TPANHIC PIIACIA B THCPIOC TCAO  AmAKOCT
Jewrsopa (piic. 3@) 1 Opeiiimna (pue. 36, Tawwe D pacei
EOHCTAHTI 1307epa: K - KOUCTAHTA PABMOBECHS AACOPHINIL AL njroacnn
ancopding, B u 1n — KoNCTauTL wioTepMe dpeiin i Crdnme 11 K
B0 1 b0 1, otepa JICITMIOPA e GIKEHKICE HPOICEe apoin
OBONY  WCTAITON, 0 NOATBEPAMETCH RGN Ko Wiicison
woppesian R, pamingy 08558 10,8867 25 noios Cd™
Takiat OGPION. MOAL.Ib 1HH0TCPMbI DPEiHLINNG AYIY GBI ot
axcopdiun uonon Cd*' o Ph* Moandmporaitei copbemron (R 197 i
aTmms 1 RY = 09192 1aa emIa), 00 cpasensio ¢ wwrepyali ensopa.
CEAORATEHO, COPBILI HOROR METWLHOR CHTONMTON, MO INUIPOBAINIE
UIDF npoteraet cormaciio MOETN W3OTEPMM PPCliFLINRG, e H3RICHAC
HOUOK UPOUEXNT R FCTCPORCNTION CHCTEME ¢ HEPATIONEPBIM TAIONLENE
QKON NEETPOR H WIMCIHBNG GRS WEWMONCHCTEME My
acopSiporaILsM arovia [6]

WrepyL

1PN cone e,

Talamu 1. Xapakicpuerin 1R0Teps 4AopGI0ne HoROY VeTaanon
Mo poBaIBM copenTon npn T = 298K

Hone Teopns Jiewrsopa Teopis dpeifuimxa
pomeran | Koo | AL, vl R* [ Iin R
| ef 0,00801 617 08558 106121 | 07725 | 0.9704

1 1
e 0.00357 6,02 08867 237575 | 0.9107 | 09192
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S Kw w omm cooReTcTRenno. HiotepMa (peiimiinsa ayaune
OIICHUACT POIECC COPSHIH, 1O H30TEPMA JIEIIMIOPa, 110 1OBOPHT 0 TON, 'TT0
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ICOPOEILTOM LIS IWHLICHCINEA HOUOR KLARHA 1 CRHAUA

wrepaiypa

Bekmukhambetov Y.Z.. Mamytbayey A.A. Chromiom and Chromic

Compounds Toxicology, Monograph. Aktobe, - 2014 - 220 p,

%R Pems, LK. Warchol, Heavy metal removal by clinoptilolie. An
expulihun study in multi-component systems # Water Res. 2005 - Ne

WOPONTY R3O0,

N Speymskyy, B Bisewshi, AP, Teryk Stdy of the selection

mwclansim ol heavy metal (P, Cu™, N and €d™) adsorption on

Clwaptitohite # 1. Colloid Interfae Sei, - 2006 - Ne 304 - P 21 28

M. hobya, | Demitbas, 15 Senturk, M. [neea, Adsorption of heavy metal

s tromiueons solutions by activated carbon prepared from apricat

stone A Bioresour Technal, - 2005 Ne 96 - B, 1518-1521,

S Kot AT Mocu i JLB. Hiyacume vexainna copouni wonos
B O P ravme 7 Copdusomme 1
spomaror paweekie apoteceit. 2012, T. 12, B, 6. ¢.940-957

0. Qiong Li. Jingang Yu, Fang Zhou. Xinyu lJiang Symbesis and

chasacterization of dithiocarbamate carbon nanotubes for the removat of
heavy metal fons from aqueous solutions # Elsevier. Colloids and Surfaces
A: Physicochen. Ling. Aspects. 2015 Ned82- P 306-314,

MHOBALMONNOT PIINNTHE W BOCTPEBOBAHHOCTS KayKH & compenieHton Kasaxcrawes

OYHKLHONAN TOITTAPD], APAKATBIHACDI, 3APSI1
BEAFICIMEN EPERIIEAENY W TIOMAIERTPOIUTTEPIIH
SPOUSIIAH AL TONHBIPAKTHIH KYPBUIBIMBIK KYPAMBIHA
SCEPY

AAAcanos, 1A Carona

ALX Tttt anusidaon Tpets MeNaeseimir isepenmentt

Korapul NOICKY. I KOSHLICTADLIR- MO MSKTDO:MI K Typuepitilt
GOy b P OIEDRC G, IGPYSIMBARKTS, TYPMICIZ, MEASIBILLA KONiHe
KOMAAUILLTYH OFAHIL MKV ICKY.CHIILI THS0Er nin Goiibil i opiacian
Soreomal, FHADOMRINT MONAIATIN HCMCCE MOUQNGARTHI (YIKUHONLAAN
somap i Goaywven v Saisaiers 1] Homtiekipoanicp
dymRaonan  TOTTPLIEI cpeKme eneTiepl | acipece, o
RPN PETILAS KED KUPTHCHITN, KeliGip O ipicti Kurapa
BepiKTiFin amUIMPYL  KyM  KOMKINACPIT GOIARPNAY. @, Opou
FONBIpARTII RYPIININK  KYPAMMI  KAKCOPTY  CHAKTM Gavaaiapiy
KOTAUFANAOTS 107 WAL 11 (2], BYIIKIAGHII TOIEPLINSH EPekII. ey
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CRLRMpYS Oy KOPAIPBL RCTEUICTL  api G i
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AL CHEFSY TOBIPAKTRILIAFAAAL CTDY, CAKTAY IS Ky PNMIL 21 1

aybinl, werKisin

L MKPOYIENEHTIED] OCILTK TaMUPHIEE 1CTMA i
Gepyt e KicHETTGpi XOKGAPTY APRWLIE ORINALITDS apyTwpsya
weaci (4], Bipak. (ONICKTPOINTIEPAIL KYPOILINayWLl KaSiaet il
WA 0:apIIE MAKPOMOICKYIACEIIC SO OPIIARICKA 11 IpOGHAL
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Dy IUHONAT U TOITAPMELI RYPAVHIE, APAKAILIEACEII, TYpICpie. Hpid
Gemicine Tayenli 1YPAC Ginepen

Con ccfonti, BY) TLICHICTC NOAMMCPIENY 1ICMECE  coomNEpICIy
AN HORANBAATRIN PO
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