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METOOHUKA ONPENEJEHHSA 30J0TA B TOPHBIX NMTOPOAAX
U NPUPOIHBIX BOLAAX
METOAOM NOJAAPOrPA®HHU C HAKONJEHHEM

H. A. KOJNIAKOBA, A. . CTPOMBEPT, I1. 1. BEJIOYCOBA

OnHoli M3 OCHOBHBIX 3a/7au, OCTABAEHHBIX CETOJHs Nepel aHaJWTHKA-
MU, siBJsercss pazpaboTka MpocTofi, OLICTPOR U BBICOKOYYBCTBHTE/bHOIT Me-
TOAUKH OTpeAeeHnss HaHOTPAMMOBBLIX KOJHYECTB 30J0Ta B pasjHYHbIX
00beKTax.

Heabio nandolt paborel Obio pazpadoTath METOAUKY ONpeLeneHHs Ha-
HOTPAMMOBBIX KOJMYECTB 30J0Ta B Pylax W NPHUPOAHBIX BOAAX METOLOM
IIJIEHOYHON noJasiporpauu ¢ HaKOMJEHHeM Ha TIpadHUTOBOM 3JICKTPOLC
(II1H).

Jlo cuX mop OCHOBHBIM MCTOI0M AJs1 onpeieseHds 30J0Ta B 3THX 00D-
CKTaxX OCTAaBaJCs CMeKTPaJbHBII MeTo[ C NpeABapHTeNbHOH copbuleill 30.0-
Ta HA KakKoM-1H0o ancopbenTe [1-—4]. UyBcTBHTEIBHOCTb METOAHK He lpe-
Boiutaga 0,1 mkr/n. MayyeHuio nonsiporpauyeckoro NoBeAeHHA 30J0Ta Hd
rpad@uTOBOM 3JEeKTPOAE NOCBsLLEH psif pador [5—9].

OcHoBHOe coaep:zKkaHue 3THX padoT cOCTOUT B BbIGope HauGoJjee ya00-
Horo ¢oHa AJa5 onpeAeteHUs HU3KHX KOHUeHTpaluil 3o/40ta. B ocHOBHOM
aBTOPbI IPeA/araloT a30THOKHC/Able U XJOpHAHble GoHBl. OnHAKO NMpH [0J4-
porpad®upoBaHUH 30/10TA B KOHUEHTpauusx MeHbwe, ueM 1077 r-uon/a,
B 3THX PacTBOpPax HAM He VAAJO0Cb MOJYYHTL JOCT4TOUHO BOCHPOU3BOAUMDIX
NHKOB. 3yOUbl 30/0Ta B 3TOM CJyude POCIM He NPONOPLHOHAJIBHO KOHLEHT-
PAlUHH M CO BpeMeHeM HCuYe3aJH COBCeM. BBIACHHTH NMPHUMHY TAKOrO INOBe-
JEHUS 30J10Td B COJISIHOKUCJBIX H HHTPATHBIX PAacrBOpaX HaMm He YIAJO0Ch.

XopouIo BOCNPOU3BOAKHMBIE AQHOJHble MUKH 30/10Ta OBbIIH MOJYYeHbl HA
thone Gpomuctoro Kasusd. I1pu 3TOM 3aBHCHMOCTh TOKA MHKA 30.10Ta OT KOH-
LEeHTpalluu HOHOB B pacTBope JHHefiHAa B LIMPOKOM HHTepBasle KOHLEHTpA-
init (puc. 1).

KysaoHomeTprueckn OBIIO Hall1CHO, UTO aHOAHBII MUK 30J0Ta B Opo-
MHAHBIX pacTBopax oOyC/JOBJeH HOHM3alUuell 30J0Ta L0 OAHOBAJEHTHOTO,
KOTopoe 1py 6oJee MoJ0KUTeAbHbIX MOTeHUHAJ 14X NePeXOAUT B TPEXBAJEHT-
Hoe. 3aUKCUPOBATb AHOJAHBIA NMHK TPeXBaJeHTHCTO 30J0Ta B OPOMHAHBIX
pacTBopax He yJaJoch, TaAK KaK OH, BUAHMO, MAacKHpyeTcsl pa3psiioM HOHOB
(boHa.

ITpr HH3KHX KOHUEHTpauuax 6poM-ioHa aAHdHy3HOHHAST BeTBL aHOAHO-
IO NHKa 30JI0Ta BbIpaKeHa 1Jjoxo (puc. 2). JTo, BEpPOSTHO, CBA3aHO C TeM,
YTO Tepexod OJHOBAJIEHTHOTO 30/10Ta B TPexBaJeHTHOe HAuHMHaeTCcd B 3TOM
caydae npd Hogdee OTPULATENbHBIX TIOTeHLHAAAX.

bulsio 3amedeHo Tak:ke, 4To NPH MOAKHCAeHHH (oHa OpoMHCTOBOIO-
POJHON KHCJAOTOH AHOXHBII MUK 3040Ta HeCKOAbKO yBeanuusaercs. B pe-
3yJbTaTe MPOBEIEHHLIX HceaeloBaHUil Haubogee ONTHMAJIbHBIM 0Ka3zaacd
don 1 MKBr+0,03 H HBr. DuektpopactBopenue 300ta Ha 3ToM GoOHe
MPOUCXOAHT B HHTepBade noteHuua1os +0,5—-40,6 B or. k. 3. Beauunna
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Puc. 1. 3aBucuMocTh  TOKAa  3J0€KTPO- Kaaud. YCAOBHA ONLITOB:

PACTBOPEHH 30.710Td OT KOHUCHTPALL 1—04 M KBr, 2—

1oHos B pacteope ta doune 1 M KBr+- 0,6 MKBr, 3—1 MKBr,

0.03 H HBr. Vcoosus oneltos: 1= W=200 x8/mun, v= —10

10 mun, W-200 malwwn, .~ —02 n s, Caw=>5-10"8% e-uon/a.

MAKCHMAJDLHOTO AHOAHOrO TOKA 3ABHCHT OT HOTCHILIA a wiekTpoausa. Cume-
LICHHC TIOTeHIHAAA B KaTojAHYIo 00aacTh 10 —0,2 B OT. K. 3. CONPOBOKAACT-
¢S POCTOM TOKa 3JeKTpopacTBopenisi. HdaabHeliuce yBeaHueHHe KaTOJHOH
NOJSIPH3ALKH He BJAHAET HA XapakTep aHOAHBIX I10JSpOTpaMM. Onpenedne-
nuio 3os0t1a Ha ¢ose | M KBr+0,03 H HBr ne Mcinaet 60abUHHCTBO Oodee
JEKTPOOTPHIUATENBHBIX JICMEHTOB: PTYTh, cepeOpo, Meib, CBHHEL, BHC-
MYT W ApP.

[Ha ocHoBaHHi MPOBCIEHHBIX HCCJACI0BAHHII paspadoTaHa cjaeayloUlas
MeTOIHKa Onpeje/eH|ss 30J0Ta B pyjax, MHHepasax H NDPHPOLHBIX BOJAX.

AnmapaTyvpa M MCTOAMKA 3KCICPHMCHTA aHAJOTHUILI ONHCAHHLIM B pa -
Gore [10].

Xon aHaaMsa

Hasecky TonkonameabuenHoll pyinl BecoM 1—25 2! oG:kuraior B Myde-
je npu temneparype 500-—600° C. I1pu 3TOM MOJHOCTBIO BBITOpaAeT yIJepoJ
11 ZKeJC30 NEePeBOIUTCS B HepacTBOpHMYyIo dopmy. 3atem npoby pacTBOPSIOT
B UAPCKOH BojaKe H (DUABTPYIOT uepe3 (HILTP, NPOMBIBASA OCAJOK BOJOH.
[MosyueHHbI GUALTPAT ynapuBaoT 10 BJaaxkHbBIX cosell. 100 Ma amaausu-
pyeMoii MpHPOAHOIT BOAbI YIapHBalOT X0 BJAAXKHBIX COJdeH NPH TeMmeparype
70—80° C. Ocaao0k, ecaH LBET ero uMeeT XKeJThlil HJIH KOPHUYHEBBIH OTTeHOK
3-3a HAJAHYMs OpPTAHHYECKHX NpHMecell, NPOKa/IHBAIOT B MydeJse IpH TeM-
nieparype 500—600° C. lanbHefimuil aHa/J 13 pyAbl U NPUPOAHOA BOJAbI aHa-
gornunbl. K ropsauemy ocajaxy mo kKamasMm npuaunBawotr 5—I10 ma  ¢ona
(1 MKBr-+0,03 HHBr)2 PactBop KunfTaT [Js Jy4ilero pPacTBOPeHHA

' Ecan anaausupyeTcs nopoja, rie 30/10TO HaXOJAHTCH B PacCesHHOM COCTOSIHHH, clefy-
oT Gpath Goabiliylo naBecky (Moxiuo 25 2). Ilpu anaause MuHepanoB JOCTATOUHO HA-
reckd e

2 Bee Heno bayeMbie B paGoTe PCAKTHRBL OUHHLAMIICH YJICKTPOXHMHUECKH,
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30/10T4, NPOAYBAKT a30T0M H ToAsporpadupyioT. DAEKTPOIH3 3070Ta Be-
ayT npu nortenuunane —0,2 3 B Tevenue 3—10 muH.

OnHcaHHYIO Bbillle METOJLHKY ONPEJeJeHIsT 30J0Td OYeHb yH00HO coye-
1aThb ¢ pa3padoTAHHON HAMHM paHee 3KCTPaKIHOHHO-NOAsiporpaduueckon Me-
TOAUKON onpenenenust cepebpa u pryTtu [10].

[Tpu skcrpaxkuuu cepedpa ¥ PTYTH PAcTBOPOM AHTH30HA ITOJHOCTBIO
skeTparupyertcs u 30i0T10. Kax 6vlto soisicueno [10], nmpu peskcrpakiun pry-
TH U cepedpa 30J0TO NPAKTUUECKH He PeIKCTPATHPYeTCsl U OCTAeTCs B Opra-
nnueckoll ¢ase. Opranuveckyro ¢aszy pasaaraioT npu temneparype 200—
250° C, g1odasasior 5—10 Ma doHa H HOIAPOrPAQUPYIOT MPH OIMHCAHHBIX
BuiLe ye/aoBusix. B 1ada. 1 u 2 npuseaenbl pe3y/ibTaThl aHaIM3a HEKOTOPHIX

Taobaunma |
Pesyabtartsl onpeiesaenns sonora meronom NMITH B wekoropsix npupoansix Bojax

Ye10BHA OHBLITOB: BpeMst 37deKTposau3a 1—20Mun., CROpocTL  HaMenells  HOTEHIHA.IQ
C00--200 aB/yui. YyscTuTe bHOCTL Npubopa 1-10710—1-10-9 a/mu

Coacnoil. Cyxou Miine- Haiiaeno soaora OT‘L‘:E::;%“‘“
cocrTay NPoULI 0OCTATOK pd.'lllelUI,l }S;I:‘Illl’;\l;): IH B [IIMH
| M 2 I P ) MK A MKe 4 oy
HCO, CIL S0,
0.8 0,5 0,1 0,009 14,1
C340Na4oMgzo ?
HCOJ,C1} SO
18 0,6 0,1 0.003 18,7
NagoCagoMgio
sol:cil HCol;
— 36.0 60,0 2,3 2,7 16,5
(Na+K)os
Cl} SO
- 183,0 100 0.1 0,003 17,3
(Na+4-K)os
- 2.4 20 —_ 0,008 12,0
(Na+4K) o
so7, cll.Hecoy, )
- 0,700 2.4 — 0,007 15,2
Caj (Na+K) Mg 3
SO, I 11C00;
- 0.002 0.2 0.2 0,010 8,7
(Na-+K)a
SO 4 Cl3, 11CO,
92,0 80 46 53 10,6

CayMgy (Na--K),

Ta6anwa 2
Pesyabratel onpejenenus zonora metoaom IIH B pynax

YeaoBua  onpiTOB:  nasecka 1——25 1, BpeMs 3IeKTPOJH3A
(=10 Mum., uyBcTaHTeaAbHOCTH HpuGopa 1-10719—10-% afyw,
W =100—500 mB/MIH.

THun necaciyeMoil Haiizeno OOT“OS“T-
pPy.ALL XHMHKO- HOKA
emerTp. ‘ TH MTH
9%.10° l 9.10° | %
CBUHLOBLIL rJeT 2,6 3,0 1.1
Iuukopasi o0OMaHka 0,15 0,28 12,0
IlupuroBo-KBapleBast 7,8 8,0 7.5
3oda pacrenui 12,0 12,0 8,0

130



B pyaax cocrapaser 10-7—1078% B Bonax 0,01—0,002 mxkr/a1. OTHoCcHTEND-
Hast omnOKa onpenenennss e npesbimaer 20%. [ToayueHHble HAMH pe3yJb-
TAThl aHAJH3a yAOBJIETBOPUTEILHO COrIACYIOTCS ¢ AAaHHBIMH XUMUKO-CIIEKT-
pajsbHOTO METOJa 10 MeTOAHKe aBTopos [1].

BriBoanl

PaspaGotana MeToaMKa Ompefe/eHHusi 3070Ta B TOPHBIX NOPOAaxX H
npupoaHelx Boxax MetronoM ITITH. HyscrBUTENbHOCTD METOLHKH COCTABJIS-
et 0,01—0,002 mMxr/a (1077—10-8%). TTo paspaGoraHHOil METOAHKe MOXKHO
OJIHOBPEMEHHO aHaTM3HPOBATh PTYTh, cepebpo U 30J0TO.
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