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f51 M 32BOZ 110 DPOM3BOACTBY YA06peHHity - NPOMHQOPMHUPOBAT B Npecc-cirykbe riashi PETHOHA. YYaCTHUKM KHTalicKoHi
FAIHH NOSCHHUIH, YTO IUIAHMPYIOT NIPOEKT M CO3JATS VTN CEBEpOKazaxcTaHues nopsaka 500 pabounx mecr.«Mat XOTenu 0wt
POHTE 33B0J 10 nepepaboTke 3epua. ITmenwma OyAeT nepexoauTh MOMHBIA MK nepepabotku. 310 Gyner GesorxomHoe
BBoACTBO OCTAaTKH OT 3ePHOBBIX KYABTYP MBI ILIAHHPYEM HMCIOJIB30BATh B KayecTse KOpMa [UIf JKMBOTHBEIX, 4 TAKXKE Kak

penns. B obmem, Bee Gyzer uenomssosano, Hugero e Gyner nponanate xapom» - 3aBEPUII ITIABHBIH HIDKEHED KUTAHCKOMN
lanun-conneecropa 'aoHxnaudenr.
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BO3BMOJKHOCTD MCIIOI630BAHMS BHOCOPBEHTOB U IIOJIMMEPHBIX KOMILIEKCOB ITAB
JUISL OYHCTKH CTOYHBIX BOJX OT HOHOB METAJLJIOB
Tamubaena C.M., Mycabexon K.B.,Tiocronosa B.B.,
Kybanosa A.A., A6apaxmanona J.E.
Kaszaxckuii BannonanbaLbI YHHBEPCHTET BM.aNb-Dapabn
e-mail: tazhibayeva s@mail.ru
TIpo6eMbl OYMCTKH CTOYHBIX BOJ OT HOHOB METAILIOB ABISETCH OHOM M3 AKTYANRHBIX MPobieM COBpEMEHHOCTH. B
00pazHe HOHOB THKENBIX METAIOB, KOHUEHTPAIHS

Takumu copGentamm sBIfIOTCE  KneTKH MHKDOOPTaHHM3MOB, CONEPKALDHE HA CBOEH HOBEPXHOCTH  GOMBLIOE
*6pasue GyHKUHOHANBHEIX Tpymm: AMMHHBIC, KapGoxCcHIIBHEIC, TH/POKCHIIbHBIC, CyabduaHbe, GocdaTric n T.4.[3-4).
€ QYHKUHOHANLHBIE TPYTIIBE MOTYT COREPAATLCA B COCTABE MONHMEPHBIX ATCHTOB, KOTOpBIE MOTYT GBITH HCIIONB30BAHE!
HAYanbHO, B KOMILIEKCE C APYTHMH BEIIECTBAMM HIIH e Gynyqs HAHECCHHBIMA Ha TOBEPXHOCTH TBEP/BIX COPGEHTOB B
BE MOXH(HKATOPOB. B CBA3M ¢ THM Hens HacTosmero HUCCNICIOBAHMS — CPABHUTENbHBIN AHATH3 BOSMOKHOCTH OMHCTKH
'T HOHOB METAJLIOB ¢ IIOMOIBIO GHOCOP6EHTOB M TIOJIMMEPHBIX KOMILIEKc006pasoBarenei,

Oxcnepumenmansras yacmy: B xauecrse KIETOK MHKPOOPTaHH3MOB HCTIONB30BAHB KIETKH Apoxokeit Sacharomyces
iae u Torulopsis kefir var kumis B xagectne KOMILTEKCO06pasyrony

€T0 TIOIHMEPHOTO AreHTa UCIIONB30BAH KATHOHHBIN
IekTponuT-nommaTHIeHuMBE (TIDW) ¢ Mom. 1-10% Jns npuroroBnenus pactBopoB come Cua Pb wucmonssopamu
mnoruapar CuSO, -5H,0u PbNO;), MAapKH 4.j1.4. AH

JTH3 PAaCTBOPOB COJICH Ha COAEpKAHHE HOHOB METALIOR TIPOBOAMAH
krpogoromerpe UV-750 Shimadzu(SInorns). Onsitet o ouncTKN BOJIBl OT HOHOB METANIOB C TIOMOMBIO GUHocopGerTOR

HKPOOPTaHHIMORB C PACTBOPOM COJiel COOTBETCTRYIOMIMX METALIOB, CMecH
KHBalTH B TEHEHME 2 W, 3aTeM PaCTBOD OTIEIATH OT COp6enTa U AaHATM3HPOBATH Ha conepxanue noron Cu’'u Pb**,

Pesynomamer u ux obcyxcoenue: Knetxu MHKPOOPTaHH3MOB SIBIAIOTCS YHUKAThHBIMH copbenramu uo

» HEOGXO/IHMO YHECTS, HTO OTAEBHEIE BB KIETOK
'PTanH3MOB, XOT M SBJAIOTCA XOPOLTAMH aicopOenTamu, MOTYT TAXKE 3arpssHiTh OKPYKAIOLIYI0 cpexy. B o1oi casu
CTIONB30BAHK! Ge30NaCHBIe 1A OKPYKAIOMmEH cpe sl MHKPOODPIraHH3IMBI — APONIKH,

OmHTEL 10 W3BNEYECHMIO MOHOB MeTaniom (Cu, Ni, Co, Pb,Fe) u3 PACTBOPOB NOKA3aJIH, YTO B 3aBHCHMOCTH OT

a | — M3Bsieyenne HOHOB METANNOB U3 PACTBOPOB IPOACKEBHIMA KIETKAMH T4 orulopsiskefirvarkumis, T-17

IEHT-paIHs FeCl, Pb(NO;), CuSO, CoCl, Ni(No,),
B pacTBope, Crenenn Crenens Crenens Crenens Crenens
A0JIB/ 11 H3BJICYECHUA H3BJICYCHMUA H3BICYCHHA Cuz*, HM3BIICYEHUS HM3BJICYEHHA
Fe*', % Pb**, % % Co* . % Ni** %
1:107 97,8 98,2 97,7 96,3 98,2
1-10* 67,1 87,3 63,8 476 50,2
1-107 64,2 83,6 56,1 41,0 50,7
1:107 61,8 81,6 53,1 45,7 40,2
1:107T 60,7 84.4 51,3 39,1 40,2
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AHamn3 NoJy4eHHBIX PE3yJIBTATOB TIOKAIBIBAET, 9T OCHOBHBIM (akTopoM, BiHsIOUM HA SDPCKTHBHOCTD OYHCTKIL
ABJISETCA MCXOMHAS KOHLEHTPAIMA CoNlel, Wik cooTHowenke [Me™]/[copbent]. D10 00yC/IoBNEHO TeM, P aICOPOLMH HOHOR
METAIoB GONbIIOE 3HATEHHE YAENSETCH NOBEPXHOCTH ancopbentoB. Kpome Toro, cnesyer yuects, 9T MOHBI METALIOB B
3aBHCHMOCTH OT CBOGH IDHPOJBI MOTYT CBA3HIBATBCA  C TOBEPXHOCTBIO KIETKM 33 CYET HOBOOOMEHHOI0, JOHOpHO-
AKUCHOTOPHOTO, 3MEKTPOCTATHHECKOro B3auMoaekcTri, Kak BuHO M3 TaGmympi 1, B 0GNACTH ONTHMANBLHBIX COOTHOLIEHHHE
anicopGenTa 1 aj1cop6ata JOCTHIAETMS CTEIIEH OMMCTKH BOJI OT HOHOB METAIIIOB 96,3-98.2 %.

Jnst 06ocHOBaHMS BHICOKOH COPOIMOHHON AKTHBHOCTH HPOBEICHBI JNIEKTPOKHHETHYECKHE HCcTeoBanus, Hayvenne
BIMAHHA KOHLICHTPALMH HOHOB METAIIOB HA {-TIOTEHUMAI IIOBEPXHOCTH KIICTOK APOOKel TIOKA3ao aHOMATEHOE NIOBBILIICHEE
OTPHLATENIBHOTO JICKTPOKHHETHIECKOrO NIOTCHUHANA MX TIOBEPXHOCTH B 061acTH xonuenTpammii 107 — 10 mons/n (pucysox
1). Tlobimenne OTPHLATENEHOTO SMEKTPOKHHETHIECKOTO TIOTECHIMANA CBA3AHO C BHIBOJIOM HA NOBEPXHOCT B OTBET HA BBEJCHHE
KaTHOHOB METAIOB OTPHIATCNIEHO 3BDSIKEHABIX (YHKIMORANBHEIX TpYMI: KapOOKCHNBHBIX, THAPOKCHIBHBIX H T.Ji. Ilps=
NaTbHEHINEM TOBBINCHHH KOHUECHTPALMM HAOMIONACTCH CHIDKCHHE {-moTeHImana, XapakTepHOe Nf TIMYHBIX KOJUTOM/IHEX
CHCTCM, CBA3aHHOE CO CXHATHEM AH((Y3HOH JaCTH NBOMHOTO INEKTPHYECKOTO CIIOS.

4. MB B |

-5 3 < -5 -3 ;
E Coun,
a 6
Prcynok 1 — 3aBHCHMOCTS 2/1eKTPOKHEETHIECKONO MOTEHUHATA APOXOKEBBIX KNETOK OT KoHHeHTpauun CuS04 (a) »
Pb(NO3)2 (6).

1 - Torulopsis kefir var kumis, T-17; 2 - Sacharomycescerevisiae, P-12

B citysae ucnomnms3oBanus xoMmiekcoo6pasyiomero TO/IHMEPA [UIA M3BJICYEHHS MOHOB METAUIOB BBeneHue I1OH =
pactBop HonoB MeramioB: Cu, Ni, Cou Fe NpHBOAMT K NOSBIEHWIO MHTEHCHBHOMN OKPacKH, 9YTO ABIAETCH CJICACTRBHEN ‘
00pasoBanus MX KOODAMHAIMOHHEIX KoMIsiekcos. Ha PHCYHKE 2 a 5T0 NOK33aHO HA NPHMEPE MOHOB MEIH (ID. Taxse |
B3aumonetictere [19H ¢ HOHaMH NEpEXOHBIX METAIIIOR CONPOBOXIACTCH CHIDKEHHEM pH, obycnosnexssiM BriencHREM &
cpeny H'-noBOB B pesynsrare JAOHOPHO-aKICIITOPHOrO B3auMoAeHCTBHA amuborpyrm ITDU ¢ uonamu metamna ( pucyHok 2 61
Onnako 06pasoBannble XOMIUIEKCH BOJZOPACTBOPHMBI W IS HX OCAXIEHHA MOXKHO Wcronb3oBath IIAB ¢ passurol
YTIIEBOJOPOHGH YacThio — nogemancynbdar narpus (JIZIC).

Ocazox xoMnnekca MoXeT GBITh OTHENeH (HIBTPOBAHMEM. AHATH3 HaJloCaZloqHOA JKHAKOCTH TMOKa3hIBAET, 9T0 &
3aBHCHMOCTH OT cooTHowenus m=[Me™ J/[II3H] MoxkeT m3MeHATBCH M addexrrerOCTS OuneTKH (Tabmima 2).Jpu Mamm
3HaYCHUSX MOQQEKT TOMMEPa He CTOITh BHICOK, OJHAKO npu m=0,25¢Tenens ouncTky gocTHraeT 99.8 %. Ilpu Gonee BricokmEs

3Ha4YeHMAX m BBegennoro [IDHU HENOCTATOYHO INd KOOPAMHAIIHH BCEX HOHOB MeTalUla B DACTBOPE, IOITOMY CTEICHS
H3BJICYEHUSA YMEHBIIACTCA.
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PucyHok 2. Bimanne 0THOCHTENbHON KOHUEHTpALWMM HoHOB Cu?' Ha onTuYecKyro nnotHocth(a) u pH (6) pactsopa [1OU
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[26mma 2 - Bangune MOBHOTO cooTHOmE MU Me™/TI3U na crenens mwnnevenns oHoB Cu’* w3 pacteopa
m Hcxonnas xornertparys PaBHoBecHas konueHTpaL s Crenens u3Bneyenus
uoroBCu (I1), Mr/n uonos Cu (II), Mr/n uonos Cu (I),%

0,05 20,0 2,92 854,

| 0.1 20,0 2,00 90,0
0,15 20,0 1,48 92,6
0,2 20,0 0,20 99,0
0,25 20,0 0,004 99.8
0,3 20,0 1,64 83.1
0,5 20,0 117 59,5

VKasaHHbIMH peaknuaMu B3auMOZeHCTBHI anm

MHOTPYIIl C HOHAMH METAIIOB MOKHO YNDABIATh C TOMOHIBI0
senenus pH cpenpi:

4 -NH, +Cu_.CugyH), + 4H*

B cBasn ¢ stuM mposesent: omumsi no pas
[eTok. JleHeTsaTensHO, Tpoitnoit  xommtekc [TDU-C - i _
, TO-BHIHMOMY, CBS33HO C OCOBEHHOCTBIO
POSHUS IOBEPXHOCTH KIIETOK MHKPOODTAHH3MOB, 3aXBATHBAIONIMX HOHK! METaJLIOB B KAYECTBE IIHTATENHHOTO Bora.

B nenom, u xnerxu MHKpOOpraHu3moB, H komnnieke [I3U-JIC nossonsior TIPOBOJNTL OMMCTKY BOJB JOCTATOMHO
IDEKTHBHO NP NpaBHIEHOM 1n0A60pe COOTHOIIERMS HOHOB METAILIOB BBOJIHMOTO areHTa.

Cnucox nenonnzobanmoi JIHTEPATYpHI:
\.Lee D.C., Park C.J, Yang JE., Jeong Y.H, Rhee H.I. Screenin

g of hexavalent chromium biosorbent from marine
£2e //Appl. microbiol. and biotechnol. — 2000, — T. 54, Ne 3. ~ P. 445-448.

92. - T.61, No5.— C. 838-842.

3.TawupesA.b., Cmupnosa I'®, AXKyMynsuus meramion CHHTPO
ExpobuoL. KypH. — 1999. — T. 61, N 6. — C. 58-64.

4.Companytowatch.Firsttestsofunmobilizeda]gaemetalrecovery // Bioprocess. Technol. — 1987. - T9,Ne2.-P.2

dHBIME  acconmanmaMK MHUKPOOPTaHM3MOB //

YK 551.43:551.3

HCTOYHHUKH PUCKA HEIATUBHOI'O BO3JIEUCTBHS CEJIEN
Tac6onar B.
Mexaynapoaubiii Ka3aXCKO-Typeukuil yRuBepcuTer nm.X.A. Scapn, Typxecran

e-mail: baigeo-S5@mail.ru

HICTOMHHKOM CENEBOTO PHCKA ABISIOTCH celleBbic TIOTOKH NPUPOXHOTO NPOUCXOMKAEHHS ¥ TEXHONEHHEIE.,
Ipviponmusie cenepbie  sBnemnus (maBHeBBie, rAUHATLHEE, ceficMorenubie)  opmupyiores B pesynbrare

HMOJICHCTBHA BOJHBIX TIOTOKOB (noBepXHOCTHBIX M BHYTPHIDYRTOBEIX), 0Gpa3oBaBLIMXCS B pe3ymbrare IPHPOHBIX
JUECCOB (BBINANCHMA OCATKOB, TAfAHHA CHEIOB W Jic

AHMKOB, NPOPHIBOB ECTECTBEHHBIX BOJOEMOB BCTENCTBHE BIMAHHS
PpoMereoposorugeckux gakropos, 3EMIICTPACEHAH), C €CTECTBEHHBIMM MACCHBAMMU PBIXI0060MOYHOTO MaTepuana [1].
TexxoremnsiMu cencBre mOTOKM SBIAIOTCH B CIIyHae, CCIM BOAHAA COCTABIMIOMIAT HIH NOTCHUMATHHBIH CeNleBoii

CHB HMEIOT MFKCHEPHO-TEXHMMECKOE MPOMCXOMICHHE (Bonoxpanwmma, XBOCTOXPAHHIIHINA, BOJONPOBOALI M [P, WM
&1I5] FOPHBIX BEIPAGOTOK, XpaHHHIIA TBEP/BIX OTXOIOB H T

TCXHOT‘CI{H}JC CCNICBRIC MTOTOKH MOLYT SBJISTHCH 1IE

P-) cocrapnAromyo. ITepBHMHbIM HCTOTHHKOM pHc

#ACTBHC HHBIX, HE CBS3@HHBIX C CEJEBBIMH ABJICHUSMH, NPHYKH, HAIDUMEp, B ClyJac aBapuMHBIX c6pOCOB BOIBI MM
BIIB! NIDH PA3PYNICHHH BOAOKAHANOB, BOXOXPAHWIALL, XBOCTOXpAHHWITMIL, 3eMIIETPACEHHH, B3aNMOICHCTBHA HHTEHCHBHOIO
HEBOTO CTOXA C PHIXNI000I0MOYHBIM MATEPHATIOM TEXHOICHHOTO TPOHCXO0XKACHHS M T.JI.

OcHOBHEIME xapakTepHcTHKAMH, 00yCIIaBNUBAIOIUME HMIAKTHBIE CBOHCTBA CEMEBBIX MOTOKOB (KAK NPUPOJHONO
BHCa, TaK H TEXHOTEHHDIX), ABIMIOTCA YACTOTA NPOXOKICHHS (moBTOpAEMOCTS), pacxoa, IUIOTHOCTH, OOBEM CENEBOMH MACCh
rpaﬂynomeTpmecxnifl COCTaB, CKOpPOCTH, BbICOTA, ﬂponommmmnocrb, HJanbHOCTH TPOXOXIECHUA.

HosTopsaemocTs cenesrix noTokos PasIMHOrO IeHE3NCa M MaciuTaba, 3aBHCHT OT COOTHOLICHHS XapaKTepPUCTHK
BEIX 0OBEKTOR (CEJICBBIX 09ar0B, MOPEHIEIX 03€p ¥ T.1.) U ceneopMUpyIOmMX daxropos (KTuMaTHYECKIX XapaKTePHCTHK,
MUESHOCTH H JIP.) M MOXKET H3MEHATHCA OT HECKOIbKMX CJTyHqacs B IO, 10 OJHOTO CIIy¥as B CTO M 6osiee JeT.

Cenesbie notoku (He3aBHCHMO OT TeHE3KCa) MOAPA3AEIAIOTCS Ha TPAICKAMEHHBIC, TPA3EBIE M HAHOCOBOAHEIE [2].

THOCT> HAHOCOBOJHBIX TIOTOKOB  pPas/MYHOrO UPOHCXOXICHHS M3MeHdeTcs B mpesenax  1300-1600 KI/M®, B

YIOMETPHYECKOM COCTABE TPAHCHIOPTHPYEMBIX MMM HAHOCOB npeobnanaior wacTubl pasmepom 10 0,1 M, mamGonee
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