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HayueHel yCNOBWA M3BNEYEHMA MOHOR NEQEX0AHEIX METANNOE MNADPWAHEIMK XENATHEIMA COPOEHTa-
MK C NPWBNTBIMK [-aMUHONDONMOHATHBIMK TODYINaMK H3 CCHOBE CMELUaHHLIX OKCUI0B KDEMHWA, anio-
MAHMA WK UMPKOHWA W3 BOAHG PACTBOROE B 3aBMCHMMOCTI 0T pH, BpEMEHN KOHTAKTA (a3 M KoH-
ueHTpauvwm copbara e pacraope. MaoTepmol copGurn noHos meawm (I1), Hukens (1) 1 kobansTa (Il) Ha
¥apBOKCUATHIMPOBAHHBIX NDANCHAoKCaHaX Bainy 06paboTaHs Moaensmi copbumk Nenrmiopa, Bpei-
Honuxa v Peanuxa — Netepcoxa. YoTadoenedo, 4To copBuua noHoe mea (1) noAMcHnokcaHami, mo-
OAPULADOBAKHBIMK OKCHOAAMA AMOMUHNR W UMPKOHWA, HaunyYwws oBpasoM ONUcsIBRETCR Moae-
neid Pegnvxa — MNeTepcoda, BO BCeX ADYrix MCCNen08aHHbIX CNYHany MIENEYEHNE NOHOR NEDex0nHuX
METANNOE NOAYMHASTCA Mogeny Nedrmiopa. YoTanosnasl pRakl CPOOCcTBEa OMKaphoKCHaTUIMpOBaH-
HisiX NOMMCUNOKCAHOR K WOHAM NEPeX0OHbIx MeTannos. PRO CenekTHBHOCTY N5 copBeHToR CooTRET-

cTeyeT paay Mpewqra - Elu_mt.nmca

Heyaavyuna lioamuna KoHcTaHNTHHOBHAE — 34a8.
xagreapoR aHanuTHYeCKOH xumKK Ypaneckoro
rocyQapcTeeHHOro yHHeepouTeTa um. A.M.lNops-
Koro, npogheccop, KaHAWAAT XUMHYSCKHX HaYK.

O6nacre HayYHBIX HHTEPECOB. KOMANexcoob-
Pa30Banne HOHOB Pa3THYHLIX 3TEMEHTOE C opra-
HHYECKHMH H HEOPraHWYeCKHMKH NUradgamMi,
copBUMOHHEIe CBOACTEA OpraNHyeckix M Heop-
FaNHYECKHX WOHOOBMEHHLIX MarepHanos W HUx
NPMMEHEHWE B aHATMTHYECKHX LENRX.

Astop 70 nayyneix pabor.

Jlakuaa Haranba BnanWmMupoBHa — acnupadT
XHMHYECKOro hakynsTeTa ¥Ypansckoro rocynap-
CTBEHHOrD YyHHBEpCHTETa MM. A.M.MNopexoro, ac-
CHCTEHT kadeapsl SHANUTHYECKOR XUMiAK YpIY.

O6nacTs Hay4HbIX MHTEDECOR: GHANMNTHYECKOE
HCAONLIDBAHUE KPEMHMRDDraHHYeCKkHx copben-
TOH, H3YYEHHE KOMMIEeKcooBpaloRaHWa HOHOE
MEeTannos ¢ OPraHuyYecKmMKy peareHTamMM.

Aerop 2 crared.

Arnyx KOpud MpUropseBWy — KBHAKAAT XHMH-
WECKHX HAYK, CTAPLWKHA HayWHbid COTDYAOHMK HH-
CTHTYTa OPraHH4ecKoro cuHTesa ¥Yp0 PAH.

O06nacTe HayYHLIX HHTEPECOB: DPraHuYecKune
KOMIMAEKCH THTaHAa, KDEMHHAODraHWYecKMe co-
EAMHEHHS.

Asrop BO HaywHeix pabor,
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,U,,-"m NOHMKEHWA TTPeaena oGHADY AW HAA MeTO-
JI0B ONpefeleHMA HOHOB THHEMLIX MeTANI0E, a TAK-
e [UTA YOTPAHE HUA BAHSHUA JPYTHX KOMIIOHEHTOB
CIOMHBIY MTPOL HCNOAL3AVIOTCA PAZTHYHEIE cIocolhl
KOHICHTpHpoBsand, JlocTaTovHo 9acTo JUIA 9Toi
Ueidd NPUMeHAeTCA copOlMA HOHOB METAIOR Ha
XUMHHMECHHE MOLMMULUMPOBAHHLIX CHAHKATEIAX
(XMC]) [1]. BoaMomHOCTE 3aKPENieHHA Ha NoBepx-
HOCTH CHIHRATeNA NpakTHYeckl mobolt dyHKIHo-
HANLHOH IPYIITEI O3BONAET CO3/JABATE KAK MPYTING-
BEIE, TAK M CEACKTHBHBIC K ONpPeaeleHHEIM HOHaM
copfeHTh,

Bricoxan ceneKTHBHOCTE XMC 1o o THOILICHMIO K
MOHAM METALIOB JOCTUTAETCH O0BIMHO KOBAICHT-
HBIM 3aKPEerUIEHHeM Ha MaTpHLe cHIHkarens dpar-
MEHTOR MOMEKYT MABECTHBIX AHATHTHYMECKHX pea-
FeHTOB, KK HEOpranHdyeckHx |2], Tak M oprafinyec-
KHX [3-6]. N-apui-3-aMHHONpONnHMoHOBEIE KHCTOTE
CEJIEKTHBHO B3aHMOoeHCTRYIOT ¢ HOHaMK meH (1)
B OPHCYTCTBHH IPYTHX HOHOB 1€ PEXOIHLIX METAN-
noB |7, 8], olHAKD Kak MOIHpHIMPYIONIHE pearei-
Thl A noayqenua XMC oHM Moka npHMeHsoTeA
mano. B pafore [9] ocyisecTriIeH CHHTES HECKOTR-
KMX 00pasuos cunukEareneii ¢ KopaleHTHO HMMOGH-
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MHADBAHHBIMA FPYIIIAMHA [J-aMHUHOMPONHOHOBLIX
KHCAOT, HPHHYeM HacTh COpGeHTOB No/IVEeHa MO -
UL POBAHNEM ITOBEPXHOCTH FOTOBBIX CHIIMKAre-
Nel, a 4acTh — "300b-Telk” METONOM, KOTOPLIH 110-
ABOAET BEECTH GO/IBLLICE HOTHYECTBO (DYHRIMOHAL-
HEIX PV HA eIHHMIYY MAaCcchl NOJIHCHIOKCAaHA,
[Tpu cHHTEae PAAA COPOeHTOR "30/h-TeIh” METOA0M
[10] npopeteHo MOAU(MIIMPOBAHKME HE TONLKO (PYHE-
LMOHATBEHBIX TPYTITL, HO M MATPHLIB! Ty TEM BEEIEHITA
IHPKOHII-, ATIOMHEMIT- H THTAHCOEPHALLIMX MO/TH-
duraTopon. [peapapyTehHEIE JAHHKE 10 COPGLIMI
MOHOB MEPEXOIHBIX METENI0B Ha 3THX copbeHTax mo-
KA3LIRAKT, 94T0 N-1Ka pOOKCHITIIHPOBaHHLIE [OJIMCH-
JIOKCAHE] ITPOAB/AKT BEICOKYEO MA0HPATEIBHOCTh ITPH
HaBIeeHHM HoHOB Mes (1T).

Jannan paGoTa noceALLeHa H3YHeHH TEPMOITH-
HaMukn copbuun vonos meau (I1), kobansra (I1) 1
unieas (1) va rubpuaHbix copfeHTax Ha OCHOBE
CMELIAHHBIX OKCHA0B KPEMHHA, a/TFOMUHIA M LIHP-
KOHMA cheqyiouero cocrana [10]:

(Si0,),810, .CH,CH,CH,N(CH,CH,COOH), (1)
Si0,-0,5AL0,SI0, .CH,CH,CH,N(CH,CH,COOH), (IT)

8i0,-0,5Zr0,-Si0, .CH,CH,CH,N(CH,CH,COOH), (1)

JKCIEePHMEHTATEHAR YACTE

Hayuentbie copGenTR GLUTH CHHTEIMPORAHEL B
coorsercrann c [ 10].

HexoaHbie pacTBopbl MePexoHbIX METALIOB I'o-
TOBHIM pacTBopeHunem CuSO -5H,0, NiSO,_-7H, O n
CoS0, 7H, 0 B AMCTHILTHPOBAHHON BOJIE. HOHUEHT-
PALIMIO METANIOR OMPEeAe/IIH KOMILIEKCOHOMETPH-
YecKHM TUTpoBaHieM [11]. PAcTBODSI C MEHBITTAMH
KOHIEHTPALMAME MeIH, KODAIETA 1 HHKEIH ['OTo-
BIIH pasbasneneM uexoanbix. 0,025%- 1t pa-
cTBOp 4-{2-nupHauaaso)pesopumnna (ITAP) roToBH-
JTH pacTROpeHHeM TOYHOH HaBECKH MpenapaTta B
0.05 M pacTeope TeTpafopara HaTpua. Heobxonn-
sMoe apaueHue pH coagasani AMMMaYHO-ALETAT-
HbiM GydepHBIM PACTBOPOM H KOHTPOJIMPOBATH HA
noHomepe H 130 co creraannaem (DCJ1-43-07) 1
xnopeepepansiv (ABJ1- 1M3. 1) anexTposamu,

HayueHne saBMcHMOCTH COPOLIMH HOHOB nepe-
xofaubx MeTanios (Cu (1), Ni(11) » Co (11)) ot pH pa-
CTBOPA MPOBOIMIM B CTATHYECKHX YCIOBHAX METO-
IOM orpasHdeHHOro ofbema. MexogHan KoHLenTpa-
s cofiedl MeTalnos coctasiiia 1-109M, guana-
30H nameHenna pH or 3,5 1o 8,0. B ammksorHoll ya-
CTH pacTBOpa Hajl copfeHToM ONpeieialiH PaBHO-
BECHYI0 KoHLeHTpatmo moros Cu (). Co (1) s Ni(11)
B BOAHOIT thase mo peakumy ¢ TIAP [12]. KoanyecTso
copBHpPOBAHHOTO HOHA METAJLIA OITPE IS 110 pa3-

HOCTH KROHIEHTPAUHA nonos Mead(ll) B pacTeope Haj
copeHToM 10 1 nociae copOIH.

CROpoCTh ADCTHIKEHMA PABHOBECHA B CHCTEME
"copleHT — PACTBOP COMM METALIA” HAaY YAl B CTA-
THUYECKHX Yermosuax. JLna storo 25 Mr copbedTa no-
Merane 8 50 M1 pacTBopa HCCIIEAyeMOT0 METALIA
(1:10* M) c orrrHManbHBIM sHaveHuem pH copbumn
¥ OCTARLL. Yepes onpeaeneHHbie NPpoMeHy THH
BpEMEHH B PACTRODE ONPEREIAIR PABHOBECHYIO
KOHLEHTPALMIO HOHOB MOTA/IA CIeRTPOPOTOMET-
puueckH 1Mo peaxtidd o [TAF,

HayueHue saBUcHMOCTH COpOLIMKM HOHOB Mepe-
XOAHLIE METALI0B 0T KouueHTpaui Me (1T} (nzoTep-
MBI cOpPBLIMH ) TPOBOMFIIH 110 ClIeAyI0UEel MeToHRe:
50 MJ pacTBOPA COJTH METANLIA OTIPEAeIe HHOM KOH-
LUEHTPALMH H KHCAOTHOCTH OCTABIRIN NPH TeMITe-
patype 20+2°C ¢ 25 mr copledTa, 3aTeM TREPIYID
thagy oTPHILTPOBLIBAIN M BLICYILMBANH HA BO3JTY-
xe. [Nocae gecopbumum metannos 0,1 M pacTeopon
HCI ornpeaeasand koHIeH T palyio woda Me(ll) 8 pa-
creope, BeauanHy copBUMH (@, MMOIL/T) paccyn-
THIBATH MO (pOPAYIIE;

a=_CV/m,

rae C-koHueHTpatma onos Me (1) B pacTBope nioc-
JIe AecopOurH. MoJib/1; V- ofibeM pacTBopa, MIT; im-
macca copGeHTa., I.

Jlna veoneloBaHuA CeNeRTHRHOCTH copOLmMy B
pacTBop atetaton ¢ O{Med )= 1-10*M (Me = Ni. Co,
Cu) 1 onpeneneHHsLIM 3HavedueM pH obbemom 50
ma AoBasnand 25 mr copbenta, oCTaBIAMH Ha 7 ¢y-
TOK, datem copfeHT 0T HIETPOBLIBATH, M COJIEPHE-
HHE KATHOHOB METAI0E ONPEIeIATN B MATOWHOM
pacTBOPE METOI0M aToMHO-a6CcopGIMOHHON CIEKT-
pockonuu Ha cniekTpomeTpe Hitachi Z-8000, Konu-
YyecTRO COpHUPOBAHHLIX HOHOB PACCYHTRIBAIN 110
PAZHEIE KOHUEHTPALMI HEXOHOTO H PABHOBECHO-
ro pARcTROPOB.

PeaynsTaTh! H HX 06cymaenne

SARLICLMOCTTE COPOLILILE LIOHOB NEPEXDaHbIY METTILT
Aoa om pH pacmaope

PesyasTaTs HayueHHA copGuun Meau (1), Huke-
as (1) 1 koBansra (1] B 3apHCcHMOCTH OT KHOTOTHOC-
TH pAcTREOPA AMKapOOKCHTHIMPOBAHHBIMI M0JIH-
CHIOKCAHAMM MpUBedeHb! Ha pHc.1-3. CTeneds
MAaRIedeHWA HoOHOB Mean (IT) e eeex copfeHToB BO
BCEeM M3yHaeMoM Juanasone pH Goasie. 4emM HOHOS
nurens (1) 1 kobansra (1), 3HaunTensHan copbuHs
BCEX MOHOB NepexoiHBbIX MeTaos 8 HHTepsane pH
4,0-8,0 nabmopaercs auna copbental (puc. 1). Mak-
CHMATBHOH copOinm HoHoB mem (1) i auxens (1)
noaucHiokcadoM I cooTeeTeTBYET MHuTepBain pH
5,6-6.0, nonos kobanera (I1)- 6.0-6.5.

B5
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Pue. 3. Zapucumocts copBuwosson cnocoSuocre Il no
OTHOWEHWIO K MOHaM NepexodHsx Metannos of pH pactaopa
[AMMAEMHO-BUBTATHRE BydepHp@ pacteop). C =110 wonkn,

Lo

JasvcuMocTH copBuponsoi criocofiocTu I I
ot pH pacTeopa 0IHOTHITHEL, HO OTTHHYAIOTCA OT AHA-
JOTMYHOH 3apHcHMocTh UiA copbenTal [pac. 2, 3).
B otmrune oT I, copberThi IT i I HaBaekawT HoHBI
HuEendA (1) 3 pacTROpa HeIHAYHTENLHO BO BOEM
HeCneloBaHHoM HHTepsate pH, a copbuma HoHoe
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wobaneTa () HabmogaesTed TonbKo npu pH>6,5, On-
THMANLHE METepRANT cOpOIMK woxHoR MeaH (11) cop-
GenTamu IT v I cyvenies, B ommydue oT L B 0ienoy-
Hyo obaacts ¥ cocTasnaet 6,5-8.0 1 oboux cop-
Genros, Chegyer oTMeTHTEL Gollee LTHPOKHA AHana-
30H KHCJOTHOCTH, B KOTOPOM HABIIOAASTCH MOKCH-
MABHAA CTENeHbL HARICYeHHA MeIH copleHTaMi
M ulIll. nocpasienmiocl.

MNMonyHeHHLIEe 33 BHCHMOCTH N03R0IAIOT BEIDPATL
HHTepeank! pH ana uafupaTenbHOrO HIBIEYCHMA
meau (1) B npueyreTeun koGansra M HUKEIA 110~
nuamoMocHtokcadom [copbent II) M noaHIMpPRO-
HocHaoxkcanoM [copbenTIII), KOTOpEIE COCTABA-
0T 6,.5-7.0 M 6.5-7.5 coOTBETCTBEHHO. XeTaTHRIH
copBerTIMOMmeT GhITh HCMONLIOBAH [UIH FPYIITIOR0-
ro WARIe4YeHHA HOHORB NepexoHBIX METAIOB IpH
pH 6,0

SasucimocTib COPOLLILLLIOHOS NEPEXDIHLLY MEMELT-
NOB O BPEMEHLL

PeavasTaTh MCCAEI0BAHWA KHHETHRH cOpaLIMiT
B CTATHYECKITX YOJIOBILAX [TPH NOCTOAHIHOM [TEpene-
LTHBAHHH MOKAIAIH, YTO PABHOBECHE B CHOTEME yC-
TAHABAMBAETCA B TeveHue B0 MuH 118 Beex Hcoe-
ayeMblx HOHO0B, B KavecTse NpHMEPa HA PHe. 4 TPH-
BEJIEHEI HHTErPAAbHBIE KHHETHHCCKHE KPHBRIE COp-
LMK HOHOBR TIePeXOIHbIE METALT0B Ha copienTe I

1, MHH
Puc. 4. MHTerpansHLie KMHETWMBCGKME EpVUBLIS copfiumy waHom
REpeXonHLIX MaTannos Ha copbente | pH: Cu(ll), Mi(ll) - 6.0,
Co{ll)=6.5. C,, =1 10" mone/n. T=20£2"C,
Haomepmut coplifuit

Haorepma copbuMi ABIACTCA GCHOBHON Xapak-
TePHOTHEOH aJlcopOiHoHHoN cnocobpoeTH moboro
norfoTuTes. [lpy ocviecTane UK pasneneHHa B
noroke sphERTHEHOCTE KOHIEHTPUpoBaHUA copba-
TA BO MHOTOM 3aBHCHT OT BH/A HA0TEePMEL JaBUCH-
MOCTH paBHOBECHOH copOuMM HOHOR MePeXOIHELK
sMeTaLtos a0 I-111 ot pasroBeCHON KOHLIEHTPALIMKA
HOHOB METAJIOR B PACTBOPE IMPEeJCcTARICHE] Ha
pHC.5=7,




AHANMTEKA W KOHTRONL, 2006 T, 10, Ne 1

—8—Cu
—d— |
—a—Co

0,005 0,010 0015 0,020 0,025 0,030

Cm, MOnn

PHC.5. MaoTapme copBusm MoHoE nepexoiHex MeTannos
copbentom |, pH: Culll) - 6,0; Ni{ll} - B,0: Cof{il) - 8,5 T=20£2"C,

S / -

e l—rree e .
0,3 -

-

3

E 0,2- ey

=d=N|

o |—%=Co
0,1
0,0

0,005 0010 0015 0020 0025 0030

Crn® MO
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Pue. 7. MaoTepmel copBuwy MOHOE NEpeXCEHEE METannos
copBewrom Il pH: Cu(ll), Ni{ll}) - 7.0; Co{ll} - 7.5, T=20:2°C.

C yBenmyeies HaqaibHON KOHLEHTPaRIMH cop-
farTa ero cTeneHk HaRAeUEHHA Ha neex copbenTax
yee/IMHHBaeTCA. Ha HAMANBHEIX YHACTKAX H30TED-
Mb! COPOLHA NPAKRTHYECKH ITPOIOPIHOHANBHA KOH-
UeHTpalMK copfara B pacreope (vaactok [eHpH).
[MTpw aToM WIET 3anojIHeHHe MOHOCTOA copbaTa Ha
noBepxHocTH copbeHTa. HamuuMe a3Toro y4acTea

OUeHb BAMHO UTA MOCTEIYIONIETD HCMLI0OBAHNA
copbeHTA B THHAMMMECKIMY VCIIOBHAX, T.K. OH COOT-
BETCTEVET Hauboaee GnaronpMaTHOMY BHIY KPHALIX
SMOHUPOBAHMA. [1PH BBICOKMX KOHLISHTPALIMAX COp-
fara B pacTBOPE HA HACKIIIEHWE BEXOUT TOILKO
naoTepma copiuny nonos kobansra copbenrom II
(prc.6). ITO CBHAETENLCTBYET O TOM, HTO JIaHHAA
H30TepMa copbLUMK 4OJHIHA XOPOLUIO ONHCEIBATBCA
Mofiensi Jlenrviopa. B oCTanbHBN CTyvany Habmo-
AAETCH HEROTOPOER YBEIHYeHHE COPOLIMH ITPH BhICO-
KHX aHaYeHHAX KoHLerTpaium copbaTa (puc. 5-7).

Mogens uaoTepMmbl JleHTMIOpa ocCHOBaHA Ha TOM,
YTO HA MOBEPXHOCTH coplierTa ofpasyeTos MoHoMO-
NeRYIAAPHBIT COPOIMOMHBIN CII0H 1 BOe AKTHRHELC
(copbunonnbie) MmecTa obnagawoT pasHol sHepruei
H 3HTATBNMCH copOITHIL. YPaRHEHHE H30TEPMEI COP-
Gupu Jleurmiopa uMeet s | 13)

i R (1)

" 1+a|. c

rae g_— copiupyeMocTh B COCTORHHN PaBHOBCCHA,
MMOJIb/T; C~ paBHOBECHAA KOHUEHTpala copfara
B BOOHOMN (hase, MMOJTL/ T A, K - KOHCTAHTh H30Tep-
Mul JIeHIMIOPa. 1,/ MMOTE M1/ T COOTBETCTBEHHO.

Jns onucaHHuA paRHORCCHBIX M30Teps copGiim,
Kpome Mogenn JlenrMiopa, YacTo HCNoAk3yIoT MO-
Aens hpeltinnmaxa [13].

IMOUPHYECKOE YPABHEHHE H30TEePMEI DpeiiH-
JIMXA BEITIAMAT Crey10umM ofpasom

a =K, C'm (2)

rae o — copfHpyeMocTh B COCTOAHUN PABHOBECIA,
MMOJIh/ T C - pasHoBecHad KOHUeHTPallA copbaTta
B BogHOH haze, mmonk /a1 K, - KOHCTAHTE M30TED-
MBI peHTING, COOTBETCTRYIONIAA COPOIIMOHHON
eMyocTH, 1V [ MMons) e n— koHeTAHTA, [T0KA-
ALIBAKOIILAA MHTEHCHBHOCTL copiipn,

Mogene @pefngmxa HenoILIVeTeH JUTH OMHCa-
HHUA copbIMK HA reTeporeHHOH NopepxHocTH. B aTom
chayuae HalawiaeTed HENpepbhliBHOE HaMeHeHHE
SHERIHH COPBLIM, TH. B IEPRYIO OUEPEelh TROHCX0-
AT 3anoinedye Hanboiee aRTHBHBLLY COpOIOH-
HEIX MOIOHKEHHH U MOBEPXHOCTE HENTPEPLIBHO 3AI1071-
HAETCH 10 TEX Nop, Noka He GyayT 3aHATk NoaokKe-
HHMA ¢ HAMMeHBOeH sHeprueit [ 14].

CaeayeT oTMETHTR, UTO YpasHeHHe Ppeiiuig-
Xa MPUTOAH0 TOALKO JUTA MHTEPBANA CPeIHMY KoH-
LIEHTPaLi. NoCKoALIY | /N NpHHHEMAaeTCA MOCTORH-
HbIM M 1esaliiam B npegenax 0, 1-0.5 nna copBimn
13 pacTRopos, BIM3rme 3Ha e A N YKASLIBAIOT Ha
TO, 4TO CHABL, VTIPaARIAIINE [TpolleccoM copinmnm
METAJLIA Ha IBYX copfeHTax cpaBHHuMEL,

OcobedHocTi Mofenel Jlerrviopa i peismm-
xa o0beHHEHBl B AMITMPHYECKOE YPaBHEHHE H30-
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Tepmbl Pennxa - lNerepeona [15)

a = K€ ; (3)
1 +a, CP

rae a_- copfupyeMocTh B COCTOAHMK PABHOBECHA,
MMOJL /T C - paBHOBECHAH KOHLIEHTpaLma copfaTa
B BOJIHOMH dhase, MMoJib/ 1 a,, K, = KOHCTAHTBI H30-
TepMil Pepmuxa - MeTepeona, a*/ masoms ua/r co-
OTBETCTBEHHO: [} — KOHCTAHTa, aHAYeHHE KOTOPOH
JOUBKHO eiaTs B neTepsaie O<f<1.

Ilia onpejeneHtd sHaYeHWit KOHCTaHT, BXoLA-
LUIMX B VPABHEHUA HaoTepm Jlenrmiopa u @peitH-
JHXA, [ocne e BLLTH JIHHEAPHA0BAHE] B KOOPIH-
nataxC /a —C ulna -InC coorpercraento (tafin. 1).
Jumesnan dopma ypassenns Peganxa - Merepcona
HE MoHeT GbITh HCI0Ib3oBaHa A ONpele]l~HHA
KOHCTAHT 3TOr0 YPaBHEHHS, IOCKOTLKY OHA cojlep-
AT TPH Hen3BecTHLIX napameTpaa,. K uf. loaro-
MY JULA HAXONIEHHA ROHCTANT ypasHers (3) Ouuia
PHHATA TPOLEAYPa MUHHMH3aH (OriginPro 7.5).

TaBnwua 1
KoHcTanTe uaoTepn NedrMiopa, @peiHondxa i Peanuxa — MNeTepcoHa ANA WCcnNedoeaqHe copbedTos
(a) Ypasneuwe [Nexrvopa
CGDEGH‘I' HOH KI. = aum: 2
| Cu® 0,618 0,878 0,704 0,997
i 0,258 0,585 0,434 0,999
Co® 0,150 0,541 0278 0,998
n Cu® 0,126 0,251 0,503 0,995
Mi# 0,8287 2,368 0,350 0,999
Co* 1,450 3,915 0,370 0,899
m cu* 0,446 0,922 0,787 0,997
Ni#* 0,393 1,483 0,265 0,999
Co®* 0,327 0.871 0,375 0,899
(b) Ypasrenne GperHgnuxa
copbeHT HOH 1in n K. r
| Cu 0,188 532 0,379 0.956
Mi# 0,291 344 0,471 0,988
Co™ 0,308 3,25 0,104 0.979
i Cu* 0,308 1,91 0,085 0.982
N 0,218 4,59 0,208 0.973
Co* 0,204 491 0,225 D.B48
] Cu* 0,268 an 0.226 0,989
M 0,233 428 0,142 0,948
Co* 0,320 313 0,152 0,955
{c) Ypasuenuwe Paanuxa — NeTtepcoqa
copbesT VIOH K a, i} r‘
| Cu 1,574 3.067 0,914 0,980
M 0,584 2.402 0,821 0,989
Co™ 0,278 1,725 0,829 0,974
I Cu?* 0,194 0,7e1 0,787 0,996
Mi# 1.862 TE7T 0,883 0,978
co 0,632 1,280 1,089 0,989
m Cu? 2415 9,043 0,802 0,998
M 0,648 3,019 0,833 0,994
Co™ 0,386 1,189 0,855 0,998

M = KOSMULWEHT KODREMALMA

B maoTeps copbUMH, NMPeAcTARITEHHEIX HA
pHe.5 1 7, NOKA3LIBAST, YTO BOCXOAAINIAA YACTh KPH-
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mo. cpoacrao copbentos] n I & menn (1) eoie. Ko-
JHYeCTBEHHON Mepoli cpojcTra copbaTa K noBepx-
HOCTH copbeHTa CIymuT napamerp K, BXOAMIIMHI B
ypaBHeHue HzoTepMel Gpefinamnxa |14]. Ero ana-
ueHudA (Tabn. 1) noaTBepEiaioT, 9T0 CPOACTED MeIH
(1) & copGentam I u I HaMuoro Goakie, 9eM Ccpoil-
cTBo HoHoR RoGankTa (I1) 1 Hukessn (1)

Jaa copGentall HaGmogaerea aApyroll pajg cpos-
crea, Ha puc, 6 w aHavennii K, BuaH0, 4T0 CTeNeHE
cpojacTea copbaTa K nosepxHocTH TR prAHOTO Cop-
Henrta yeemansaerced B paay: Cufllj<Ni{ll)=Cofll).

Ma apadeuuii Koo GHIMEHTOB KOPPEeaALHH,
IMpHUBEIeHHBIX BTaln. 1, BUIHO, YT cCOPOLIMA HOHOR
ses (1) NoaHaToMoCHIOKCAHOM B MOTHITHPROHO-
cunokcanos [TTu ) Harmy Sy o6 pason omichl -
BaeTcA Mofensio Permxa - MNerepeona. Baanmonei-
CTHHE APVIHX HOHOB NEPEXIHLIX METALIOE C [T0Bep-
XHOCThIO AHEA POOKCHATHIMPOBAHHBIX TOMTACHIOK-
CAHOB HAWTYVYIIIAM 05 pasoM ITHCEIBAETCH MOLETLIO
JlenrsMiopa. 3HadeHHe napaMeTpa ypabHeHHA Pefl-
nuxa - [erepeona . Gnuakoe K 1 Ui copOLMe HOHOR
wofansra (II) Ha copbente Il roBOpUT O TOM, YTO COP-
funA npoTexaeT no Mexauamy JlenrMiopa.

CenenmusHOCTTL

Ana cpanieHun copGUMOHHBIX XapaKTePHOTHE
HeoheayeMbx copieHToB GbUTa HayyeHa X copbIM-
OHHAA eMKOCTh [0 OTHONTIEHWI B PACTBOPY, coaep-
SALLEMY 0 HOBpEeMeHHO HoHL! Meau [11), Huwens (1)
u wofanpta (1), PeayasrarTh copSUHE HOHOB Hepe-
XOIHBIX METEIOB [PH MX COBMECTHOM IPHCYTCTBHH
npHBeAeHE! B TAON, 2.

CaegyeT 0TMETHTS, 9TO Boe 06 pasiik TPOARIAINT
AHAUMTEMEHYIO HABHPATEIEHOCTE IPH H3RTEYEHHHN
HoHoB Mean (11}, B HayHeHHLIX YeIOBHAK HOHBI KO-
Bankra M HUKeNA copfupyioTea NpHMepHO B 0/IMHA-
KoBoiH cTeneHil. CeleKTHBHOCTh HIBIEHeHMA Me I
Mo OTHOWEHKWIO K CYyMME META/UIOR ONPEAETACTCH
praos: MI=>I1 B cooTBeTCTRHA ¢ HAaMeHeHHeM H3-
GupaTelbHOCTH cOPOLMH KATHOHBI MOMKHO pacro-

JI0IKHMTH B caeaylowHii pag: Co**=Ni*<Cu®, coor-
BeTCTBYIOIIHH paay Mpeuxra - Bunsamca aia O,
N - nuranpos.

TaGnuua 2
CenekTMBHOCTE copBunn wodos Culll), Colll), Ni(ll) auxap-
BOKCUITUNMPOBEHHLIMN NONMCHNOKCAHaMN

Cop6ums & E =

METENMo’, é

MMOnNL/T § é 2
Co* | 0,0203 0.0150 0,0098
Ni#* 0,0214 0,0234 0,0185
Cu 0,0830 0,0689 0,0736
Tye 01247 0,1083 0,1018

B nacToameii pafoTe nayyensl yOJI0BHA HaBIe-
YeHHUA HOHOB NePEXOIHEIX METALIOH THOPUAHLIMI
XeJAaTHBIMM cOPOEHTAMM C IPHBMTHIMHM [J-aMHHOI-
POMHOHATHLIMH FPYTITAMH HA OCHOBE CMEIIanNbIx
OKCHIOE KPEMHHA, ATIOMHHHA HAH IMPHROHHA K3
pogHBIX pacTeopoBR. Onpegenedbl ONTHMATBHBLIE
uuTepsais pH copbuuy HoHob Meau (1), Hurens (1)
u kobanura (1), BpeMa yoTaHOBACHUHA DABHORECHHA
cocTapnaeT 60 MuH. YeTanopnedo, 410 copbinA
ponos Mead (1) amoMononHcHIoKCaHoM W LHPEO-
HOTOTHCHI0KCAROM HAITYMITHM 08 pa3oM olmHCchkl-
paeTeA Mogensio Pegmixa - [NeTepeona, Bo Boex 1py-
FX MCCIeJoBAHHLIX CAVMAAY HABICUeHNE HOHOB
MePexoIHBIX METALIOB NOIYHHASTCA MOAeTH JleHT -
miopa. CTeness cpojcTea copfaTa K NOBEPXHOCTH
[IOTUCHIOKCAHA M IHPROHONIOINCHIOKCAHA VBETH -
ynpaetca B paay Co{ll=Ni(IT)<Cu(ll). s amomona-
SHCHAOKCAHA YCTAHOBIESH CIeAyIoLi paj cpoi-
crea Culllp<Ni(Il<Co[ll). FAL cenekTUBHOCTH JUTH COp-
fenTop copTBeTCTEYET Pty Mpauura - Buosasea.

Paforma seronHeqa npu noddepacke epanma Poc-
cuiickoan honda (yHOMEHITILH L LoCAe00BaHLLT
(N O6E-03-32863-0).
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EQUILIBRIA OF SORPTION OF TRANSITIVE METALS ON HYBRID CHELATE SORBENTS ON THE
EBASIS OF MIXED OXIDES SILICON, ALUMINIUM OR ZIRCONILIM

L.K.Neudachina, N.V.Lakiza, Yu.G. Yatiuk

The sorption of transitive metals ions onto hybrid chelate sorbents immobilized s-iminopropionic
ligand groups on the surface on the basis of mixed oxides silicon, aluminum or zirconium has been
investigated. Sorption experiments were carried out as a function of pH, contact time and concentration
of transitive metals ions. The Langmuir, Freundlich and Redfich — Peterson sorption models were applied
to describe the isotherms and to determination (sotherm constant. The sorption isotherms of copper (i)
ions onto palysiloxanes on the basis of mixed oxides aluminum and zirconium can be well-fitted to the
Readiich - Peterson model, other sorption isothermal data could be well interpreted by the Langmuir
model. Numbers of affinity of the polysiloxanes to ions of transitive metals are established. Numbers of
selectivity for sorbents corresponds to number of irving — Williams.
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