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K NMOJiIAPOrPA®UYECKOMY ONPENEJEHHIO HHPKOHHS
H TA®HUA

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

IJ cBsizn ¢ OLICTPBIM pOCTOM NOTpefJeHHs NPOMBIUJIEHHOCTBIO LHPKO-
HEA M raQHHsl BCce OCTpee CTAHOBHUTCSI HEOOXOAUMOCTh pa3paboTKu OLICTPBIX
H TOUIIbIX METOAOB KOJHUECTBEHHOI'O ONpe/e/eHUsl 3THX 2JeMEHOB B pa3iuu-
HeIX BellecTBax M B OCOOEHHOCTM B NMPHPOAHLIX MaTepuaJax.

JlutepaTtypHble naHHbie 10 0030py noJsiporpadHyecKux omnpeneseHU
MIIOTHX 3/J€MEHTOB U BellleCTB NOKAa3bIBAIOT, UTO MOJsporpaduueckuii MeTos
ONpenesICHHA BO MHOTHX CJAy4asiX NPEBOCXOAHT XMMHUECKHil, KaJOpHMETpH-
HeCKHH M JD. KaK [10 TOYHOCTH, TaK M IO CKOpocTH onpenenenus. OQHaKo
J10 cux nop nodsporpadHyeckoMy ONpPEISNCHHI0 HHPKOHHsI M radHusa yle-
JAJI0Ch CPABHUTEAbHO MaJjo BHUMaHHs. [losToMy cyulecTBeHHDBIH HHTepec
NPEACTaB/sAET H3YUYEHHe ~TOoJAPOrpadUUecKoro NOBEICHHS LUHPKOHHS H
rapuus.

CorJylacHO HCCIeOBaHUAM HEeKoTOpHIX aBropos {1, 2] B 0,001 m pactBope
ZrOCl, nva doune 0,1 M KCI (pH ~3) nadawonanace BoaHa BoccTaHoBACHUA
Zr'*  po Zr-*. IloTenunan moJaypodnbl pasusercst — 1,65 6. Hac. K. 3.

B paGore napyrux aBTOpOB [3] ykasnlBaercs, 4TO B BOAHOM pPacTBOpe
MaJja pacTBOPDUMOCTB COJell UMPKOHHSI H BOJIHA YETHIPEXBAJEHTHOTO LHPKO-
HHS CJAWBAeTCs ¢ BOJHOH Bogopoxa. B MerusnoBoMm ke cnupre na (oue
0,1 NLiCl noayuaercss otuernuBas Boana. [1puueM, COrnacuo AaHHBIM 3THX
ABTOPOB, B BOJAHBIX PACTEOPAX COJIM YeTLIPEXBAJCHTHOLO WHPKOHHUS NOABEDP-
raloTCHd CHJIBHOMY THADOJH3Y.

Kopuiynos u MaJjioruna [4], uceienosaslive noBedeHHe HHPKOHHA Ha
PTYTHOM XaMnejbHOM 3J€KTPOAEe B PacTBOpax KHCJAOT, NPOCTBEIX COJjiell H
B HPHCYTCTBHH DAa3jIMYHBIX KOMILIeKcooOpasoBaTenell, MOJNYYHIH B PacCTBO-
pax KCI, KNO; u LiNO;z xopoimo Bblpamenuble AHQQY3UOHHBIE BOJIHBI
IHPKOHUSI.

DT aBTOPBLI YCTAHOBWJIN, UTO TNOCAEIHHE HMEIOT KaTaJHTHUeCKHIl Xa-
paxrep.

Takum 06pasoM, B JUTepaType HeT €JHHOTO MHEHHS O COCTaBe (oOHa,
1a KOTOPOM MOXKHO NPOH3BOAUTH TOUHLIA MOJISPOTpadUUIeCcKHil aHaan3 4eThl-
pexXBaJIeHTHOTO HHPKOHHA.

OrnocurenbHo raHHs eCTb JHiIb CBeAeHHs [1], uro moTeHmuasn Boc-
CTAQHOBJIEHHS] NMOCJEJHEro SIBAAETCA O4YeHb OTPHIATENBHBIM H COJNH TadHHS
MOABEPraloTCss O4YeHb CHJIbHOMY Tuaponusy. B namnoii pabote npuposarcs
pe3yabTaThl MOJSPOrpaHUECcKOTO H3ydeHHS LHPKOHUSA W raduus Ha pas-
JHYHBIX (POHAX, B PA3JHYHHIX PACTBOPUTENAX H B NPHCYTCTBHH HCKOTOPBIX
3J€MEHTOB, ¢ KOTODBIMU UHPKOHWH BCTPEYaeTcs B NPHPOJHBIX YCJIOBHAY.
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Pe3yasrarsl UCCAEAOBAHUS H HX OOCYMXKUeHHe

Fleeaenosanye npoBoARJIOChE ¢ oMolLbio noadporpaga I[1B-1. Uypcersiu-
TCJABHOCTh TPHMEHSIeMOr0 HAaMH 3CPKAJMbHOTO TaJbBaHOMETDPA paBHLIach
2510 Ajem/m. JIns nposedeninsi HCCJAEAOBAHHA TOTOBHJINCH PacT Opbi
NJiOPHCTOTO LMPKOHHA B BOJE, MeTanoJe I sranoqae (alcoioTHOM).

B meranone na ¢oune 0,1 N LiCl Boana mupkonus nosyyaercst 0T4eTAH-
BOU M TICTEHLHAJ HOJYBOJHBI NpuMepHo papell — [,4 8 (puc. 1). C yeaso
RLIABJICHHA ONTHUMANbHONH KOHLEHTPAaUHH MeTaHoJda B BOJe NPOBOIMJIUCH
HCCJENOBAHHST IO ONpEeAeJNEeHHI0O LUPKOHHSI B MeTapHode, cotepmaniesm 20,
40, 60 n 809 moapl. Kax BiLaio 113 puc. 2 o 3, C YBEJHULHHCW KOLLOHTDALI
BO/Ibl BLICOTA BOJIHBI UHPKOHHA BO3pacTaeT, NPHUEM YBEJHUCHHE NOCAEHHEL
CHaya/ja NMPONCXCAMT IIOYTH mpsaMo.uHefino, a satem (¢ 609% H.O) Bospa-
cranie HOCHT OoJiee De3kHif XapakTtep.

3ameuenuslif (paxT, HO-BUAHMOMY, 00YCAOBJEH KaTaJHTHYECKHM Xapak-

TePOM BOJTHLL HHPKOHHS,
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Pue. 1. Ticauporpamata  ZrOCly Ha done
0,1 a LiCl B stermiedc.
§ AL VA SIOLE

Kpnias 1o Corgrodunl fou, 210 A 4

OTUCTIHBAS BOAHL HUPKOHHS HOAYUACTCH H B 20COJMIOTHOM 3Tauojde Ha
goune 0,1 N LiCl; anddysuonunsii ToK npsiMo NpomopuroHaslel Konueurpa-
LHIE nuprouud (puc 4).

iIpekpacyas BosiHa  LWUDNONH  HOJAYYEETCS 1 B BOIHOM  DacTBODE
0.1 N KCI, mpu srou sigacimin riipodnsa ne nataoiaicces (puc, 5). Ha
TOM K€ DHUCYHKe NpPHBeleHa H BOJHA LHPKOHHS, NOJYYeHHAsl B 3TaHOJe
(a6c.) npu npounx paBHLIX yCaOBUAX. V3 Hero BUAHO, UTO BOIEA LHPKOHHUA,
noayueHas B Bole, NPHMEPHO B UeThIpe pasa Bhilile NoC/jeaiel, noayue-
HO# B 3TanoJe. M3yuenne Bauanusg pH na BHICOTY BOJHBI HHPKOHKUS B BOLHDIX
pacTBopax mokKasajo, 4To [PH OAHOMi M TOH JKe KOHLEHTPaUUH IHPKOHHS
C VBEJMUYCHHEM KOHUEHTPALHH KHCJOTH B PACTBOPE BLICOTA BOJHBI BO3pa-
craer. JTH jBa (aKkra ONATh-TAKH, NMO-BUIUMOMY, MOXKHO OOBACHUTL KaTa-
JHTHUCCKHM XdPaKTePOM BOJHBI IIMPKOHUS, NMOJYYEHHOH B BOJIHOM I BOAIO-

KHCJIOM pacTtBOpax.
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Caexyer OTMETHTb, YTO aHAJOTHYHBIE Pe3yNbTaThi NOAYuHAHCh U y Kop-

iwyHoBa ¢ Mauatorunoi [4].

Hccnenosanus, npoBeieHHbIe ¢ 11€/bI0 BHISCHEHUS MOBENEHHS MeTaJlJIoB,
HAaXOAAIMXCS B NPHPOAHLIX PYAAx COBMeCTHO ¢ uupkonuem (Mg, Ca, Ti*+ |
Fe2*+, Fe3* | Al), mokasanu, uto Mg, Ca B MeranoJe na ¢oue 0,1 N LiCl ue
MelIaloT Onpefe/eHnio HupKonus, a Titt , Fe?*, Fe3* u APt Boccranas-
JanBalorcest npu GoJiee NMONOXKUTENBHBIX MOTEHNHANAX, 4eM NIUPKOHHH, a cJe-
NOBATEJLHO, MENIAI0T ONpeleseHHI0 NOCAeIHero.
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a8 12 L6 20 (.50) Hac. K. 3.

Puc. 2, Tonsporpamma ZrOCl: na done
0,1 m LiCl B BOAHO-MeTaHOJIBHHIX CMECHX:
1—20%: 2-—40%; 3—860%; 4—809% HO.
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Puc. 3. 34BHCHMOCTL BHICOTHL BOJHHL IHPKOHHS Ha
dore 0,1 n LiCl or copepmaHpst BOL! B BOJHO-
METAHOJALHBIX CMecsXx.

. Hasectun TRH, towm 112,
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Puc.l 4. Tioasporpammii ZrQCle nHa ¢oue
0.1 M LiCl B aranose:
1-—1.10 ~ M ZrOCl; 2—2 10 ~ M ZrOCl,.
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Puc, 5. Tloasporpammer 1.10—3 M ZrOCl,:
l—a doue uy,l M LICI B stanone; 2 —-ua
dore 0,1 M KCl B none.

3.



KOIIGHHO onpejenexHne HHPKOHHS MOXKHO NPOH3BOIAHTbL H B IIPDHCYT-
CTBHH NOCJACIHUX YEThIpeX MOHOB, HO KOHIEHTPp AL Hdg H‘( JOJI2KHa ObITh 3HAUH-
TAJIBHO MeEHblle KOHHEHTPAUWH HHPKOHHA.
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Puc. 6. Ilonstporpamma 1.10 3 M raduus B BOJI-
Hom pactBope 0,1 M LiCl.

Hccaenosanysi, npoBefieHHEle ¢ ra(HHEM, NOKA3aJdM, 4YTO HOCJEAHH
O4eHb CHJIbHO THAponausyercs. [lostomy nodsiporpaduueckoe H3yueHHe ero
IIPOU3BOJIMJIOCH B CHJABHO KHCALIX cpenax (pH ~3); B Takux yciosusax BoJ-
Ha racuus capsaeTcs ¢ BOJHOH Bomopoja. IlossiporpaMmy storo sjemenra
yAanoch MoayuuTh Jaullb 0pd pH~3,5 (puc. 6) (¢ponom cayxua LiCl), no
B 3TOM cayuae HaOMOAAJACHd YACTHUHBIH TUAPOJSH3, UTO, €CTCCTBEHHO, He
1103BOJISIET KOJNIHYECTBEHHO ONPEAeNdThL colepxaHue raduus. [Ipu srtom,
XKdK BHJHO H3 pHUC. 6, BLICOTA BOJIHBI TadHUs Nojayuaercs npuMepuo B 6 pas
Gonbille BOSHBEI LMPKOHHSI, UYTO OGYCJOBJEHO, TMO-BHAMMOMY, €€ CHJBHBIM
KaTaJHUTHYECKHM XapaKTepOM.

BriBoabi

1. Ilokasano, 4To HMPKOHHIl AaeT oOTuerJuBbie BoJHb Ha ¢one LiCl
B METaHOJbHOM H 3TAHOJBHOM PACTBOPAX, NPONOPUHOHAJNBHBIE KOHLEHTpA-
1MH HPKOHHS.

2. Xopowasi BOJIHA LUHPKOHHS HOJNYY4€TCs H B BOAHBIX PacTBOPAx, HO
B 3TOM cjydae HaOJIOAAJCA UYAaCTHYHBIH THAPOJIH3, UTO, ©CTECTBeHHO, He
BHAUMOMY, MOXHO OODBCHUTh KaTaJUTHUECKHM XapaKTepPOM BOJIHBL

3 ITonsiporpaduueckoMy ompejiesieHuIo LUPKOHHS B METaHOJe MEllaioT
Ti*t, AP+, Fe¥* u Fe**. Ilpucyrcreue Ca u Mg mHe memaer onpege-
JRHHIO LUPKOHHS,

4. Tlonsiporpaduyeckoe u3yueHHe TadHHA M3-3a CHJALHOTO THAPOJU3A
Cro COJIEH MPENCTaBJ/ISIET 3HAUHTEJIBHYI0 TPYAHOCTD.
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