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K NoOniPOrPA®UYECKOMY OMPEAENEHNIO LMPKOHUA

M.C. 3AXAPOB, A.I'. CTPOMBEPT

B c¢Bs131 ¢ OBICTPHIM POCTOM MOTPEOIEHMS TPOMBIIIIEHHOCTHIO IIMPKOHMS M TahHUS BCE OCTPee CTAHOBUTCS
HEe0OXOAMMOCTD Pa3pabOTKH OBICTPBIX M TOUHBIX METOIOB KOJTMUYECTBEHHOTO OMPEACICHMUS ITHX SIEMEHOB B pas-
JIMYHBIX BelIeCTBAX U B OCOOCHHOCTH B MMPUPOAHBIX MaTepHaiax.

JlutepaTypHble JaHHbIE 110 0030pY MoJsiporpauuecKux onpeaeseHuii MHOTUX 3JIEMEHTOB M BEILECTB MOKa-
3BIBAIOT, YTO TOJIIPOTPadUIeCKIil METO OTIPEeIeHHST BO MHOTHX CITydJastX MTPeBOCXOIUT XMMITIECKUIA, KaTOPH-
METPMIECKMI 1 JIP. KaK TI0 TOYHOCTH, TaK M TI0 CKOPOCTHU ompeneieHus. OMIHaKo 10 cuX Mmop moasporpaduyec-
KOMY OTIpeNeNeHUIO IUPKOHUS 1 TaHUS yaes10Cch CpaBHUTEIbHO Masio BHUMaHus. [1oaToMy cyiiecTBeHHBII
MHTEpeC MPEACTABISET U3ydeHUe Moasporpaduyeckoro moBeaeHUs LIMPKOHUS U radHUS.

CornacHo ucciaenoBaHusIM HeKoTophix aBTopoB [1, 2] 80,001 m pactBope ZrOCl, Ha ¢one 0,1 M KCI (pH~3)
HaOJII0JaJ1ach BOJIHA BOCCTAHOBIEHUS Zr** 1o Zr**. [loTeHLIMa MoJTyBOJIHKI paBHseTCsl — 1,65 B Hac. K. 3.

B pa6ote npyrux aBTopoB [3] yKa3bIBaeTcs, 4TO B BOXHOM PacTBOpE Majia paCTBOPUMOCTD COJIei LIMPKOHUS 1
BOJTHA YETHIPEXBATCHTHOTO LIMPKOHUS CIMBAeTCS C BOJIHOM Bomoponaa. B MetumoBoM ke criupte Ha done 0,1 N
LiCl mony4aercs otyeT/MBas BoJHA. [1pryeM, CONIACHO JAHHBIM STHX aBTOPOB, B BOAHBIX PACTBOPAX COJIA YEThI-
PEXBAJIEHTHOTO LIMPKOHMS MOABEPTAIOTCS CHIIBHOMY THIPOIIH3Y.

KopiyHos 1 MamoruHa [4], ucciieoBaBliie NOBeAeHUe IMPKOHUS HAa PTYTHOM KareJbHOM 3JIEKTPOJIE B
pacTBopax KUCJIOT, TPOCTHIX COJIEH 1 B TPUCYTCTBUM PA3TUYHBIX KOMILIEKCOOOpa3oBaTeneii, MoMyduin B pacTBO-
pax KCI, KNO; u LiNO; xopo111o BeipaxeHHble 11 (OY3MOHHBIE BOJTHbI LIUPKOHUSI.

DTH aBTOPHI YCTAHOBWJIM, UTO TTOCNISIHUE MMEIOT KaTATUTUUECKHIA XapaKTep.
Takum 00pa3om, B IUTepaType HET eIMHOTO MHEHMS O cocTaBe (PoHa, Ha KOTOPOM MOKHO TIPOM3BOAUTH TOU-
HbII TosiporpaguyecKnii aHaIn3 YeThIPEXBaICHTHOTO IUPKOHUSL.

OTHocuTeNbHO TaHMSI eCThb JIMIIb CBefeHHs [1], 4TO MOTEHIMal BOCCTAHOBJIEHUS TOCEMHEro SIBISETCS
OYeHb OTPHIIATETLHBIM U COMM TaHUS MOIBEPTaloTCS OUeHb CHIILHOMY THIPOIN3Y. B maHHoit paboTe puBOISIT-
CsI pe3YJBTaThI TMOJIIPOrpahIecKOro M3ydeH s IMPKOHMS ¥ TadHMS Ha pa3TNYHbIX (POHAX, B PA3TMYHBIX PACTBO-
PUTEJISIX U B TIPUCYTCTBUM HEKOTOPBIX BJIEMEHTOB, C KOTOPIMU LIMPKOHMI BCTPEYAETCS B TPUPOJHBIX YCIOBHUSIX.

PESyHbTaTbI nccneaoBaHus n Nx OGC}’)KAEHVIE

WccnenoBanue mpoBoauIoch ¢ momolnkio nossgporpada I1b-1. UyBcTBUTEIBHOCTS TPUMEHSIEMOTO HAMU 3€p-
KaJIbHOTO TajbBaHOMeTpa paBHsIach 2,5—107 A/cm/m. J1ns1 mpoBeaeHNsT UCCIEA0BAHMS TOTOBUIMCH PACTBOPHI
XJIOPUCTOTO LIUPKOHMSI B BOJIE, METAHOJIE 1 3TaHOJIe (AOCOMIOTHOM).
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Puc. 1. Monsporpamma ZrOCh Ha ¢oHe 0,1 m LiCl B meTaHone. Puc. 2. [lonsporpamma ZrOCl Ha ¢oHe 0,1 m LiCl B BogHo-me-
Kpusasi 1— octatoyHbivi Tok, 2 — 107 M ZrOC), TaHoMbHbIX cmecax: 1 — 20%: 2 — 40%; 3 — 60%;

4—80% H,0
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B meTanone Ha pone 0,1 N LiCl BotHa LIMPKOHMS ITOIYYaeTCsl OTYETAMBOM ¥ IIOTEHIIMA ITOJYBOIHBI IIPUMEP-
Ho paBeH — 1,4 B (puc. 1). C 11e/1b10 BbISIBJIEHUS ONTUMAJIbHOI KOHLEHTPALMK METaHOJIa B BOJIE TPOBOAMINCH UC-
CJIEI0BAHMS 110 OINpeJIeIeHIIO LIMPKOHKS B MeTaHoste, conepkariem 20, 40, 60 1 80% Boxabl. Kax BumHO 13 puc. 2
1 3, ¢ yBeTMYEHEM KOHIIEHTPAIIK BOIBI BEICOTA BOJHBI IIMPKOHUS BO3PACTAET, TPUYEM YBeTMICHHE TIOCTeIHEN
CHayaJia TIPOMCXOIUT ITOYTH NPSIMONTMHEIHO, a 3aTeM (¢ 60% H,0) Bo3pactaHue HOCUT Gojiee pe3KUii XapakTep.
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Puc. 3. 3aBUCUMOCTb BbICOTbI BOMHbI LMpKOHUS Ha pore 0,1M  Puc. 4. Tlongporpammbl ZrOCh Ha ¢poHe 0,1 M LiCl 8 31aHone
LiCl oT conepxaHuns Bofbl B BOAHO-METAHOMbHbIX CMe-
cax

3aMeueHHBIH (HaKT, MO-BUIMMOMY, 00YCIOBIEH KaTATUTUUECKAM XapaKTepOM BOTHBI IIMPKOHMSI.

OryeTnnBas BOJHA LIMPKOHUS MojydaeTcs U B abcomoTHoM 3TaHoie Ha ¢oHe 0,1 N LiCl; muddy3rnoHHbIi
TOK TIPSIMO MPOTOPLIMOHATIEH KOHIIEHTPAaLMK HUPKOHMUS (puc. 4).
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Puc. 5. [lonsporpammbl ZrOCh Puc. 6. [lonsporpamma ragHus B BogHom pacteope 0,1 M LiCl

[TpexpacHasi BoJiHa LIMPKOHMS TToJyyaeTcs M B BogHoM pactBope KCl, mpu 3ToM siBieHUsI TUAPOIN3a He HaO-
monanock (puc. 5). Ha aToM e pucyHKe npuBeAeHa U BOJHA IUPKOHKS, ITOJyYeHHas B 3TaHoJIe (a0c.) mpu mpo-
YUX paBHBIX YCIOBUSX. M3 HET0 BUAHO, YTO BOJTHA LIMPKOHUS, TIOMydeHHAs B BOJE, TIPUMEPHO B YETHIPE Pa3a BhI-
11Ie TocIeqHel, oyYeHHOl B 3TaHose. M3ydeHue BiusiHust pH Ha BBICOTY BOJHBI IUPKOHMS B BOTHBIX PACTBO-
pax MoKazaao, YTo MpU OJHOM U TOM Xe KOHLUEHTPALMU HUPKOHHUS C YBEIMUYEHUEM KOHLEHTpPAIMU KUCIOTHI B
PacTBOpE BbICOTA BOJIHBI BO3pacTaeT. DTH Ba (akTa OMsATb-TaKU, MO-BUAUMOMY, MOXHO OOBSICHUTH KaTaJUTH-
YeCKUM XapaKTepOM BOJIHBI LIMPKOHUSI, TOJyYEHHON B BOMTHOM M BOJHO-KMCJOM PacTBOpax.

CremyeT OTMETUTD, YTO aHAJIOTMYHBIE PE3yJIbTaThl MoTyYuauch 1 'y KopiryHosa ¢ MajtoruHoii [4].

UccnenoBanus, MpoBeicHHBIE C 1IETbIO BhISICHEH!S MTOBEASHMS METAJIOB, HAXOSIIIMXCS B IPUPOAHBIX PYIAX
coBMecTHO ¢ nupkonueM (Mg, Ca, Ti**, Fe**, Fe**, Al), mokasanu, uto Mg, Ca B MeTaHoJIe Ha ()OHE HE MEIIAIOT
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ompezaeneHuto mupkonus, a Ti*", Fe**, Fe* nu A1’* BoccTaHaBnuBaroTcs pu 00J1ee MON0KUTEIbHBIX IIOTeHIIMAIaX,
yeM LIUPKOHUI, a ClIeJOBaTeIbHO, MEIIAKOT ONpPEAeIEHUIO TTOCIEIHETO.

KoHewHo, ompeneieHre IMPKOHUS MOXHO TIPOU3BOIUTD M B MIPUCYTCTBUH MOCIEIHNX YETBIPEX NOHOB, HO
KOHIIEHTPAIWS WX TOJKHA OBITh 3HAUYMTETEHO MEHBIIIE KOHIIEHTPALUY IIMPKOHMS.

HWccnenoBanus, IpoBeaeHHbIE ¢ TaHUEM, TTOKA3aJIM, YTO TTOCIEAHUI 0UeHb CUITbHO ruapoausyercs. [1oaTo-
My ToJisiporpadguyeckoe u3ydeHue ero Mporu3BOAUIOCH B CUIbHO KUCBIX cpenax (pH~3); B TaKuX yclIoBUsIX BOJI-
Ha raHus1 cIuBaeTcs ¢ BOJIHOM Bogopoaa. [loisporpaMMy 3TOro 31eMeHTa yaaaoch MOMYYUTh Uib npu pH~3,5
(puc. 6) (porom ciyskun LiCl), HO B 9TOM citydae HaOMIOTANCS YaCTUUHBINA TUIPOIU3, YTO, ECTECTBEHHO, HE 1T03-
BOJISIET KOJMMYECTBEHHO OIpeNeNnTh conepkanne raduus. [1pn 3ToM, Kak BIIHO U3 pUC. 6, BEICOTA BOJTHEI Tad)-
HUS TTOJTy9aeTCs IIPUMEPHO B 6 pa3 OOJIbIe BOJHBI LIUPKOHUS, UTO 0OYCIOBICHO, TI0-BUIMMOMY, €¢ CUILHBIM Ka-
TAJIUTUIECKUM XapaKTEPOM.

BbiBoAbI
1. TloxasaHo, YTO LIMPKOHMIA JaeT OTUETIMBEIE BOIHHI Ha (poHe LiCl B MeTaHOIEHOM M 3TaHOJIBLHOM PacTBOpaXx,
MPOITOPIMOHAJIbHBIE KOHIIEHTPAIINY IIUPKOHNUS.

2. Xopoliass BoJHA IUPKOHUS TTOTyJaeTCs ¥ B BOTHBIX PacTBOPaX, HO B 3TOM ciIydae HaOMIOANC YaCTUIHBIT
TUIPOIU3, YTO, ECTECTBEHHO, TIO-BUAUMOMY, MOXKHO OOBSICHUTDH KATATUTUYECKUM XapaKTepOM BOJIHbI.

3. TlonsporpaduyeckoMy onpeaeneH0 HIMPKOHUS B MeTaHoje MewmatoT Ti*", A1**, Fe?* u Fe**. [Ipucyrcreue Ca
u Mg He MelIaeT onpeieIeHUI0 IUPKOHMUSI.

4. Tlongporpaduyeckoe uzyyeHue raHus U3-3a CUIBHOIO TUAPOJIM3a €ro CoJIell IpeaCcTaB/IseT 3HAUUTEIbHYIO
TPYIHOCTb.
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CTPOMBEPT APMWH FrEHPUXOBUY

= ApmuH [eHpurxosuy CTpombepr poanncs 16 cenTabps 1910 1. B . ExatepuHbypre. OkoH-
unn B 1930 r. Ypanbckuvl NONNTEXHNYECKMM UHCTUTYT. [locie OKoHYaHWsA BY3a ABa roda pa-
6o7an B "MarHueBow rpyrne” 1abopatopym aHaMTUHECKON XuMmim Ypassckoro HUW xumu-
Yeckow MPOMBILLIEHHOCTY. 3ateM 18 neT pabotan B WIHCTUTyTE XuMuu TBEpAOro Tena
YU PAH, 13 Hux nocnearve 7 et (¢ 1943 r.) — 3aBenyioLumm 1abopatopuest aHanmtn4eckom
xvumun. B rederme 1942—1943 rr. oH bbin MHTEPHUPOBAaH B HEMELKMY crieyoTpsa Tarvnnara
HKB/, B 1992 rony peabunntipoBaH.

B 1939 r. 3awymmin KaHavaaTckyio gucceptauumio. B 1950 r. A.I. Ctpombepra yBOsbHSIOT
13 aKaZEMUYECKOro UHCTUTYTa, KaKk MOMTUHECKM HEXENATENbHOro 3nemMeHTa (Hemel), 1 oH
paboTaer B TeyeHue 6 1eT JOLEHTOM, a € 1954 1. npopeccopom kageapb! ur3nHeckor 1 Kos-
JIOUAHON XUMUK Y PanbCKOro rocyaapCcTBEHHOO yHuBepcuteta. B 1951 1. oH 3aiymiyaet Jok-
TOPCKYIO ANCCEPTALMIO MO OCHOBAaM aMasibraMHOV MOASPOrpagun.

B 1956 1. A.l. Ctpombepr nepeesxaet B r. ToMck v B TedeHme 30 et paboTaer 3aB. ka-
enpout pusndeckon v KonnouaHov xummm TN, a ¢ 1985 r. — npogeccopom Tovi e Kages-
pbl. B KOHLe 1962 1. oH opraHm3yeT Ha Kacpenpe npobremHyto n1abopatopuio MUKponpyme-
eV, ABNIFACH ee Hay4HbIM PyKOBOAUTENEM B TedeHue 23-x nieT ([o 1985 7).

A.T. CTpombepr ABASETCA 0AHVM 13 CO3aaTenest MeTofa MHBEPCUOHHOM BOSIbTaMepo-
meTpum (VIB) v ocHoBatenem B TITY BeayLuel HaydHOM LKOTIbI B 061aCTV IMEeKTPOXMMMYEC-
KX METOLOB aHanm3a, UM MoAroTosrieHo bonee CTa KaHAWAATOB W MATb [JOKTOPOB Hayk.
A.Tl. Crpombepr — naypear npemum HayyHoro Coseta PAH o AHanutudeckon xummm
(2003 1), 3acnyxenHbii xumuk PO (1996 r.), 3acnyxerHbivi CopocoBckmi npogheccop

Mpogpeccop A.I. Crpombepr (1994 r.), HarpaxzaeH opaeHom Lpyx6bl Haponos (1980 r.), nareio Meaanamu. 3a 3acnymm
nepes yHUBEPCUTETOM HarpaxzaeH 3o10t1ou Mmegasnsio TI1Y.

APMUH [eHPUXOBIY aBTOP y4EOHUKOB U y4eOHbIX MOCOOUI M0 HU3NHECKO XVMMI, KOTOPbIMM M0/1b3YIOTCS MHOIO MOKOEHUV CTy-
nentos (A.T. Ctpombepr, [.M. CemyerHko "Ousmnyeckas xumma", "Boicluas wkona”, M. (M3panms 1973, 1988, 1999, 2000, 2003 rr.;
A.T. Crpombepr, X.A. Jlenibuyk, A.U. KapTyiumHckas "COOPHIK 3aAa4 Mo XMMUYeCKon TepMmoauHamiike”, "Boictuas wkona”, M. (M3ganus
1973 11985 rr.).

HecmoTps Ha MpeKnoHHbIN BO3PacT, ApMUH [eHPUXOBUY MPOJOIXAET aKTUBHO 3aHUMATbCA HayYHbIMU UCCIEA0BaHMSAMU, PYKOBO-
ANT acvpaHTamu, ABIISETCA Y71eHOM ANCCePTaLMOHHOro CoBeTa. ApMmH [€HPpMX0BMY 10J1b3YETCA OrPOMHbIM aBTOPUTETOM U YBaXEHM-
eM KOJINeKT1Ba yYHUBEPCUTETa M BCEro XUMMYECKOro CoobLLecTsa.

Penkonnervs XypHana "Mi3sectus TIY" xenaer ApmuHy [eHprxoBuyy obporo 30poBbs Y AanbHENLLINX TBOPHECKUX YCIEXOB.
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