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OCHOBHO~ MaKpOCOCTaS yeneKeHCK~X paCCOnOB ~opM~pyeTc~ Ye
TblpbMH KOMnOHeHTaM~ - Na , Ca , Mg ~ Cl. B 06uteM, B~Ae paCCOnbl 

Ii1MelOT ~opMyny M{180-280) = C1(99 - 100 %) 11/ 

Na(67 -74%) Ca(20 -24%) Mg(6 -9%) 

rAe M - MIi1Hepan~3a~~H, r/n. 
Pacconbl 3aneralOT B KpaCHo~BeTHOI1 TOnute Ha rny6~He 400-:

-:- 1500 M ~ BCKpblsalOTCR o6calKeHHblM~ 6YPOBblMlil CKBalK~HaMIi1, 3KC
nnyaT~pyeMbIMIi1 B TeXHoreHHOM pelK~Me C nOMOutblO norp,Y)KtlblX HaCOCOB 
(yeneKeHCKli1e paccen!>1 RBnAIOTCH Ii1CXOAHblM CblpbeM AnH npOMbWTleH
Horo nonyyeHIi1A 110Aa ~ 6poMa). TeMnepaTypa paccona B YCTbe CKBa
IKIi1H COCTaBnAeT 70 -:- 8(1' C, pH 5,8 -::- 6,0; Eh :; 100 :- 200 MB. 
KOH~eHTpa~Ii1A B3BeweHHbiX yaCTIi1~ =150 Mr/n, opraHw·teCK~X npli1Me
cel1 ~10 Mr/n. COAeplKaH~e M~Kp03neMeHTOB Bapb~pyeTcA B npeAenax 
(Mr/n): O,l+l,O(Cd,Te ,As); 1+10(Zn,Cu, Pb); 10+100(Fe, 
Sr, I, Br)/l.21 . 

BonpocaM reOXIi1M~yeCKIi1X oco6eHHocTe~ yeneKeHCKIi1X pacconoB 
~ nOBeAeHli11O B HIi1X MIi1Kfo3neMeHToB nocBAuteH P~A Opli1r~HanbH~x pa
60f3- SI.., MOHO rpa~1i111/1. /. nOs~eHIi~~ Ii1HTepeC K 3TIi1M BOAaM CO 
CTOpOH~ reonoros-pYAH~KOB, M~HepanorOB Ii1 reOX~MIi1KOB 06bHCHA
eTCA TeM, YTO 1i13 Bcex COBpeMeHH~X PYAo06pa3Y~Ii1X r~APOTepManb
HblX CIi1CTeM pacconbHoro Tli1na yeneKeHCKaA B~AenAeTCH KaK MdCW
Ta6HOCTbIO PYAoo6pa30BaHIi1A, TaK ~ MHoroo6pa31i1eM M~HepanbHblX 
~OpM/21. Oc060e 3HayeHIi1e 1i13yyeHIi1e COCTOHHI.1H M~Kp03neMeHTOB B 3TIIIX 
pacconax nonYYlllno B CBH3~ C OOHapYlKeHl.1eM B H~X npl.1pOAHOro 
cnOHTaHHO AenAuterOCH HYKnl.1Aa (CaH), OTHOC~uterOCH, B03MOIKHO, 
K rli1nOTeTlI1yeCKII1M CBepXTAlKen~M 3neMeHTaM (CT3) C aTOMHbIM HOMe
POM B OOnaCTI.1 111+ 117 /6 •7/ • COAeplKaHli1e CaH B pacconax o~eHeHo 
B 10-16 r/r. B~AeneHl.1e ero B KOnli1yeCTBaX, AOCTaTOYH~X AnH IIIAeH
TIII~IIIKa~1i11i1 (onpeAeneHl.1e aTOMHoro HOMepa 1.1 Macc~) HAepHO-~~31i1
yeCKI.1MIi1 MeTOAaMII1, Tpe6yeT np~MeHeHIi1A MeTOAIi1K cnOIKHoro MHoro
cTyneHyaTOrO KOH~eHTpl.1pOBaHI.1~. npli1 pa3paOOTKe TaK~X MeTOAIi1K 
He06xOAIi1MO YYIi1TblBaTb B03MOIKH~e ~OPM~ COCTOHHIi1H CaH B paccone. 
OnpeAeneHH~e 3aKnlOyeHIi1~ MorYT 6~Tb CAenaH~,Ii1CXOAA ~3 nOBeAe
HIi1A B pacconax npeAnonaraeMblX aHanorOB CT3 - Au, Hg, Tf , Bi , 
Pb. 

1Il0PMbI COCTOAHIilA Pb ,Te 1.1 Bi B yeneKeHCKIi1X pacconax paccMoT
peH~ aBTOpaMIi1/S.5.81 . COCTOAHli1e 30nOTa B pacconax npaKTli1yeCKI.1 
He 1I13yyeHO. OnpeAeneHHble npeAnOnOlKeHIi1H MorYT 6~Tb cAenaH~,l.1cxO
AH 1113 ero nOBeAeHIi1A B MCPCKIi1X BOAax, rAe Au HaXOAIi1TCA B BI.1A9 
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Au Cf2" VI AU(OH) Cf_/9~ ABTOpl10/, pacCMoTpeB pSltJ, TepMOtJ,VlHaMVl"leCKV1X 
MOAeneLii cop61..\VIVI Au TOHKoCnoLiiHblM cynb4>VltJ,oM HVlKenSl Vl3 3H paCT
Bopa NaCe, T.e. 6nVl3Koro no coneBoMY cocTasy K pacconaM, npV1
tiU1V1 K BbIBOtJ,y, "lTO B3aVlMOtJ,eLiicTBVle Au C cynb4>VltJ,OM ytJ,osneTBOpVl
TenbHO onVlC~BaeTCSl B paMKax MotJ,enVl 06MeHa aHVlOHH~X KOMnneK
COB Au(OH)CC VI Au(OH).,Z. OTMe"lanOCb, "lTO onpeAeneHHaSl "laCTb 
(15 -:- 20%) MOlKeT HaXOtJ,VlTbCSl B BVltJ,e KonnOVlAOB C0)i6I..\VlOHHOro TVlna. 

tlnSl PTYTVI B "leneKeHCKVlX pacconax no AaHHblM 41 HaVl60nee 
xapaKTepHa CTeneHb OKVlcneHVlSl +2, a OCHOBHblMVI 4>opMaMVI B 3aBVlCVI
MOCTVI OT TeMnepaTYPbl SlBmUOTCSl 25°C - HgCf!'{HgBr!') , 30+70°C 
HgCf~(HgBr02)' Bbwe 70° C - HgCe; (HgBr3-). K TaKOMY B~BOtJ,Y aB-
TOPbl I..\VlTVlpyeMoLii pa60Tbi npVltiU1V1, Vl3Y"laSl nOBeAeHVle 203Hg B paCTBO
pax NaC~VI CMecVI (1:1)NaCe - "leneKeHcKVlLii paccon C nOMO~b~ 
6YMalKHoLii xpoMaTorpa4>VlVI. 

HacToSl~aSl pa60Ta nOCBR~eHa Vl3Y"leHVI~ 4>oPM COCTORHVlR 30nOTa 
VI PTYTVI B "leneKeHCKVlX pacconax MeTotJ,aMVI cop61..\VIVI VI 3KCTpaKI..\VlVI. 

3KcnEP~MEHTAnbHAR YACTb 

V1CXOtJ,HbILii paccon 6bln oTo6paH Ha n/o YeneKeH B YCTbe CKBalKVI
Hbl 325. npVl oT60pe paccon 4>VlnbTpoBanVl "lepe3 SlAepHble MeM6pa
Hbl /111 C AVlaMeTpOM nop 0,5 MKM VI· nOtJ,KVlcnSlnVl Hce AO pH2 • 

Pa6o"lVle paCTBopbl rOTOBVlnVl: 30nOTa - tJ,06aBneHVleM lJ. 95Au (B BVI
Ae HAuCe 4 ), PTYTVI - 203 Hg (B BVltJ,e Hg{NOS)2) B "leneKeHCKVlLii 
paccon VI MOAenbHblLii eMY no OCHOBHblM MaKpoKoMnoHeHTaM paCTBop 
NaCe - CaC1, (pH2) • B MOtJ,enbHble paCTBopbl tJ,06aBnSlnVl TaKlKe "HO
CVlTenbHble lr KOnVl"leCTBa 30nOTa VI PTYTVI (B BVltJ,e HAuCe4 VI Hg(NOS)2) 
B KOHl..\eHTpaI..\VlSlX, MKr/n: Au - 0,10; Hg - 0,20. tlnR yCTaHoBne
HVIR Vl30TonHoro paBHoBecVlR nepetJ, onblTOM paCTBopbl BblAeplKVlBanVl 
10 CYTOK npVl KOMHaTHoLii TeMnepaType. B Ka"leCTBe cop6eHToB VlC
nonb30BanVl KaTVlOHVlT Dowex 50 (B ~ -4>opMe ), aHVlOHVlT - Amberlite 
IRA -401 (B Cf -4>opMe) VI VlHepHTblLii nonVlMepHblLii HOCVlTenb noponac, 
KOTopble nOMe~anVl B CTeKnRHHble TepMocTaTVlpyeMble KonOHKVI tJ,Vla
MeTpOM 8 MM VI BblCOTOLii 75 MM. Cop61..\VI~ npOBOtJ,VlnVl B AVlHaMVl"leCKOM 
pelKVlMe, nponYCKaSl no 25 Mn pa6o"lVlx paCTBopOB "lepe3 0,5 r VlOHVI
TOB (3epHeHVleM 0,3 ~ 0,8 MM) co CKOpOCTb~ 0,2 Mn B MVlHYTY. 
B Ka"leCTBe 3KcTpareHToB Vlcnonb30BanVl 6eH30n "YtlA", xnopo4>opM 
"YtlA", 100% TpVl6YTVln4>oc4>aT uXY" VI 30% T6<IJ B BVltJ,e TBepAoro 
3KcTpareHTa (TB3KCa). npetJ,BapVlTenbHo~ O"lVlCTKVI peareHTOB He • 
npOBOtJ,VlnVl. 

3KCTpaKI..\VI~ C H6> CHCf3 VI 100% T6<IJ npOBotJ,VlnVl B tJ,enVlTenbHblXs 
BopoHKax B pelKVlMe 3MynbrVlpoBaHVlR npVl COOTHoweHVIVI BOAHOLii (B) .. 
VI OpraHVl"leCKOV; (0) 4>a3 O:B = 1:1. BpeMSl KOHTaKTa 4>a3 (r ) 
COCTaBnRno 5 -:- 30 MVlH. 3KCTpaKI..\VI~ TB3KCOM VI cop6l..\VI~ noponaCOM 
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oCYU1e CT BmlnVl B CTan1"leCKOM pelKVlMe npVl 0: B = 1: 5 f 100, r 

20 MVlH (VlHTeHcVlBHoe nepeMewVlBaHVle). 
Cop61..\VI~ 203 Hg VlOHVlTaMVI VI 3KCTpaKl..\iI1~ 6eH30nOM npOBOAVlnVl 

npVl 20, 40 VI 80°C. OnpetJ,eneHVle K034>4!VlI..\VleHToB pacnpeAeneHVlR 
PTYTVI VI 30nOTa npVl 3KCTpaKI..\VlVI TB3KCOM Vl3 MOAenbH~X pacTBopoB 
VI xnopVlpOBaHHoro paccona (Hg) VI cop61..\VIVI KaTVlOHVlTOM (Au) npoBo
tJ,VlnVl B CTaTVl"leCKOM pelKVlMe nYTeM KOHTaKTVlpoBaHVlR 4>a3 B Te"leHVle 
4 "laCOB (nepeMewVlBaHVle Ha MarHVlTHoLii MewanKe). 

YKa3aHHble Bwe onblTbl B~nonHSlnVl Ha VlCXOtJ,HbIX VI npetJ,BapVlTenb
HO xnopVlpoBaHHblx (pH 1, Eh = 1000 MB) pacTBopax. 

Pa3pyweHVle OpraHVlyeCKVlX npVlMeceLii B paccone npoBoAVlnVl: 
1. Y<IJ-06nY''leHVleM npo6 paccona (50 Mn) naMnov; MO~HOCTb~ 

250 BT B Te4eHVle 2 4aCOB B KBapl..\eBblX CTaKaHax AVlaMeTpOM 40 Mn; 
paCCTOftHVle OT naMnbl AO nOBepxHocTVI pacTBopa COCTaBnftnO -20 MM. 

2. KVlnft4eHVleM np06 paccona C H202 + HNOSKOMij B Te"leHVle 
1 4aca. 203 

nOBetJ,eHVle Hg VI 195Au s Ol1blTaX KOHTponVlposanVl paAVlOMeTpVl
yeCKVI. K034>4>VlI..\VleHTbl pacnpeAeneHVlft 3neMeHTOB npVl COpOI..\VlVI VI 3K
CTpaKI..\VlVI pacC4V1TblBanVl no 4>op~-1yne 

E VeosK = --- Mf'/r ,
d 100 - E G 

rtJ,e E - CTeneHb Vl3Bne"leHVlSl, % OT VlcxoAHoro; VeOA - 06beM BOA
HOV; 4>a3~, Mn; G - sec VlOHVlTa VI TB3KCa, r. 

C I..\enb~ onpeAeneHVlft cotJ,eplKaHVlSl 30nOTa B pacconax HenocpeA
CTBeHHO Ha MeCTe npo6ooT6opa npOBotJ,VlnVl KOHl..\eHTpVlpoBaHVle B 
TB3KCe. tlnft nepeBoAa 30nOTas 3KcTparVlpyeMY~ T6<IJ 4>OPMY npo
6bl paccona (no 1 n) npetJ,BapVlTenbHo xnopVlpoBanVl AO HaCbl1lteHIMI 
(pH 1, Eh = 1000 MB), nocne 4ero B pacTBOp Ao6aBnftnVl 10 r 
TB3KCa VI KOHTaKTVlpoBanVl 4>a3bl (VlHTeHcVlBHoe BCTpftXVlBaHVle B rep
MeTVl4HbiX nonVl3TVlneHOBbiX eMKOCTftX) 20 MVlH. COAeplKaHVle 30nOTa 
B 06pa31..\aX TB3KCa onpeAenftnVl aToMHo-a6cop61..\VlOHHb1M MeTOtJ,OM Ha 
cneKTpor.1eTpe Perkin Elmer, aHano rVl4HO onVlcaHHoMY B1121 • tlnSl 
04eHKVI COtJ,eplKaHVlft Hg B paccone npOBOtJ,VlnVl ee KOHl..\eHTpVlpOBaHVle 
nocnetJ,OBaTenbHblM KOHTaKTVlpoBaHVleM 10 r TB3KCa C 10 n paccona 
(nOpI..\VlftMVI no 1 n). BpeMSl KOHTaKTa B eAVlHVl"lHOM onbiTe (T:m = 
= 1:100) COCTaBnftnO 20 MVlH. COtJ,eplKaHVle PTYTVI B TB3KCe onpe-
tJ,enftnVl Y-aKTVlBaI..\VlOHHbIM MeTotJ,OM c Vlcnonb30BaHVleM TOpM03Horo 
Vl3nY4eHVlft MVlKpoTpoHa MT-25 nRP OV1R~. 

PE3ynbTATbi ~ V1X 06CYmtlEH~E 

npVl Cop61..\VlVI 203 Hg aHVlOHVlTOM Ha6n~tJ,anVl nonHoe (:: 100%) ee 
Vl3Bne4eHVle Vl3 pa604V1X paCTBOpOB, K034>4!VlI..\VleHT pacnpetJ,eneHVlft 
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np~ 3KcTpaK~~~ CTeneHb ~3BneyeH~R 203Hg COCTaBnRna: ~3 ~C203 	 Taomma I 
CTeneHb H3BJ1el.JeHHfI Hg KaTHOHHTOM Dowex-50 H aHHO-	 XOAHO ro paccona - CeHe - 40%, CHCf 3 - 20%, T64> - 100% (Kd ::: 

HHTOM Amberlite IRA-401 	 ::2: 104 ); ~3 pacTBopa NaC£ - CaC~2 ~ xnop~poBaHHo ro paccona PTYTb 
5eH30noM ~ xnopo~opMOM He ~3BneKanaCb, a B cnyyae T64> K03~~
u~eHT pacnpeAeneH~R 6~ paBeH 4 f 6. Pe3ynbTaT~ cop6~~~ ~ 3K

KaTHoHHT 	 AHHOHHT 
t~ C 	 CTpaKU~~ 203Hg ~3 pa6oy~x pacTBopoB CBeAeH~ B Ta6n.1 ~ 2. AnR 

) 
Paccon Paccon+ Cf2 ilaCf -CaCf2 Paccon Paccon+Cie Nace-CaCi2 paCTBopa NaCi - CaCi2 ~ xnop~pOBaHHoro paccona o6c~AaeM~e pe

3ynbTaT~ xopOWO cornaCY~TC~ c n~TepaTypH~M~ AaHH~~/13-15/no
20 95 I I 10 100 100 100 

cop6~~~ ~ 3KcTpaK~~~ PTYT~ ~3 xnop~AH~X cpeA. ~3BecTHo, YTO 
40 80 10 12 100 100 100 	 PTYTb ~3 ranoreH~AH~X pacTBopoB ~3BneKaeTCR T64> c Kd =6';' 8, 


np~ 3TOM B OpraH~yeCKY~ ~a3Y nepexoA~T He~T~anbH~e KOMnneKC~

80 50 10 10 100 100 100 HgX2 ~n~ OTp~~aTenbHO 3apR~eHH~e HgX'3 ~ Hf4 B B~Ae KOMnneKC

H~X K~cnOT ~n~ cone~ ~enOYH~X MeTannoB /16 . B pacTBope NaCe 
Cace2 ~ xnop~poBaHHoM paccone OCHOBH~M~ ~opMaM~ RBnR~TCR, no

TaonH11,a 2 	 B~A~MOMY, I<OMnneKC~ HgCf; ~ HgCf;-. np~CYTcTBlile B 3TIIIX paCT203 
3KCTpaK~HfI Hg(E/K ) H3 paccona H Mo~enbHoro paCT- Bopax XopOWO 3KCTpar~pyeMoro 6eH30noM He~TpanbHoro KOMnneKca 
Bopa NaCe - caCi2 

d	 

Hg c:;~~~o~~~:H~:~~~~e (~~~~~;~~e 203 Hg CytQeCTBeHHO OTnv1YHO. 
BbICOK~e CTeneH~ ~3BneyeH~R 203Hg ~3 paccona np~ cop6~1II1II KaTIIIO

YcnoBHfI 3KCTpaK~H Paccon Paccon+C~ NaCf-CaC~ Nace-CaC~+C~ 
H~TOM ~ ~HepTH~M non~MepH~M HOC~TeneM, a TaK~e np~ 3KCTpaK~1II1II 

OsHe ~ T64> n03BonR~T CAenaTb B~BOA 0 HaXO~AeH~~ PTYTIII B pacco
CeHe -20°C 0: B= I: 1 40 0 0 ne B B~Ae coeAIIIHeHIII~ C OpraH~yeCK~MIII Be~eCTBaMIil. 

CeHe -40°C O:B=I: I 35 0 0 

CHCla O:B= 1: I 20 0 0 

T:34I 100% 0: B= I : I 100 80/4,0 85/5,7 85/6,7 195 TaOnH11,a 3 
COpG~HfI H 3KCTpaK~HfI (ElK ) AuTB3KC 30% TB~ 	 d 

0: B= I: 5 100/- 29/2,0 26/1 ,8 26/1,8 
YcnOBHfI onblTa Paccon Paccon+C~ NaCf-CaC~ NaCf-CaCf2-Gf0:B=I:20 100/- iO/2,2 8/1,7 	 2 

O:B=I: 100 lOOP- 10 4 
0: B= I: I 

noponac O:B=IOO 100 8 10 
CHC13 r= 30 MHH. 98 o o o 
noponac O:B=I:IOO 95 0 o o 

np~ 3TOM AOCT~ran 3HayeH~R 104 . 3aB~c~MoCT~ cop5~~~ 203HI aH~ TB3KC O:B=I:IOO JOO/~IO. 100~I04 	 100h10·
OH~TOM OT TeMnepaTYp~ He Ha6n~1an~. 

K03~~~~eHT~ pacnpeAeneH~R 03 HI np~ cop6~~~ KaT~OH~TOM KaTHOHHT Dowex-50 
COCTaBnRn~: ~3 ~CXOAHoro paccona - 700, ~3 npeABap~TenbHo xno ( 0:B=I:50) 95/=103 65/90 	 55/60p~poBaHHoro paccona ~ paCTBopa Nace-CaCe2 - 6. OTMeyeHO CH~
~eH~e CTeneH~ ~3BneyeH~R203Hg ~3 ~CXOAHoro paccona KaT~OH~TOM AHHOHHT Amberlite 
c'95 AO 50% np~ nOB~eH~~ TeMnepaTYp~ cop6~~~ C 20 AO 80°C. 1 IRA-401noponacoM PTYTb ~3 ~CXOAHoro paccona ~3BneKanaCb Ha =100%; 

B aHanOr~YH~X ycnoB~RX ~3 paCT BOP a NaCt-CaCf2 ~ npeABap~Tenb O:B= I: 1000 100/~10. 100/~104 
 looh 104 
HO xnop~poBaHHoro paccona COp6~~R 203Hg He npeB~ana 10%. 
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An~ 30nOTa TaKme Ha5n~Aan~ cy~ecT8eHHoe OTn~~~e 8 pe3ynb
TaTax cop5Ll,~~ ~ 3KCTpaKLl,~VI li95AU ~3 paccona, paCTBopa Na Of 
CaCf2 ~ xnop~p08aHHoro paccona (Ta6n. 3). Ha~50nee ~HQJopMaTVlBHbl 
onblTbi no 3KCTpaKLl,~~ xnopoQJopMOM ~ cop5Ll,VlVI KaT~OH~TOM ~ II1HepT
HbIM Hoc~TeneM, B KOTOPblX Ha5n~Aan~ =100% Vl3Bne~eH~e 195Au 1113 
paccona. Pe3ynbTaTbi 3T~X 3Kcnep~MeHTOB YKa3b1Ba~T, 4TO 30nOTO, 
nOA05HO PTYT~, HaXOA~TC~ B paccone B B~Ae coeA~HeH~~ C opraH~
~eCK~MVI Be~eCTBaM~. B C~CTeMe paccon - CHCfs Ha6n~Aan~ KOHLl,eH
Tp~pOBaHVle 195Au (= 60%) Ha rpaHVlLl,e pa3Aena ¢a3, ~TO xapaKTep
HO An~ coeA~HeHVlVt C rYM~HOBbIM~ ~/VlnVl QJynbBo-K~cnOTaMVI /16/ . 

An~ npOBepKVI 3Toro B MOAenbHble par.TBOpbl, COAepma~V1e195Au ~ 
203Hg , A05aBn~nVl BbIAeneHHY~ ~3 nO~Bbl QJPaKLl,~~ rYMVlHOBblX K~cnOT 
(= 1 Mr/n). PacTBopbl An~ yCTaHoBneH~~ paBHOBec~~ BbiAepm~BanVl 
3 CYTOK, nocne ~ero npoBoA~n~ 3KcTpaKLl,VI~ xnopoQJopMOM ~ cop6
Ll,~~ noponacoM B ycnoBVI~X, aHanOrVl'1HbiX onVlcaHHblM An~ pa60~~x 
pacTBopoB. CTeneHb ~3Bne~eHVI~ 195Au COCTaB~na: noponac - 100%, 
CHC£a - 80%, ~3 H~X Ha rpaH~Ll,e pa3Aena QJa3 KOHLl,eHTp~poBanacb 
.. 60% 1195Au . CTeneHb Vl3Bne~eH~~ 20S Hg COCTaBVlna. noponac - 20%, 
CHCea - 20%, Ha rpaH~Ll,e pa3Aena QJa3 (CHCfs -p-p) KOHLl,eHT
p~pOBanOCb :::10% 20SSg. 

Bbwe YKa3b1BanOCb, ~TO pa60"4V1e paCTBopbl nepeA onblTaMVI BblAep
m~Ban~Cb 10 CYTOK. OTMeT~M, ~TO P~4 3Kcnep~MeHToB (3KcTpaKLl,~~ 
CHcea ,CsHa , T6~ (TB3KC) ~ onpeAeneH~e npVl cop6Ll,1i1~ KaTVloH~TOM) 
6blf1~ nOBTopeHbl ~epe3=40 4Heiil CTO>lHVI>l paCTBopOB. npVl 3TOM no
nY'1eHHble pe3ynbTaTbi COBnaAan~ C np~Be4eHHI:;IMVI B Ta6n. 2 ~ 3. 
3TO n03Bon~eT npeAnonomVlTb, "4TO YKa3aHHoro BpeMeH~ (10 CYTOK) 
40CTaTO~HO AnR YCTaHOBneH~~ ~30TonHoro paBHOBecVI~ B ~ccne4ye
MblX paCTBopax. B cnY'1ae PTYT~ 06 3TOM TaKme cBIIIAeTenbcTBY~T 
pe3ynbTaTbi onpeAeneHIII~ ee c04epmaHIII~ 8 paccone C Vlcnonb30Ba
HVleM npeABap~TenbHoro KOHLl,eHTpVlpOBaHIII~ B TB3KCe (CM.H~me). 

TaK~M 06pa30M, ~3nomeHHble BblllJe pe3ynbTaTbi y6e4v1TenbHO CBIII
AeTenbCTBY~T 0 npVlCYTCTB~~ 30nOTa III PTYT~ B pacconax n/o 4e
neKeH B BVlAe coe4V1HeHVlVt C OpraHIII'1eCKVlMVI Be~eCTBaMVI. OAHaKO CO
CTaB 3TVlX coeAIIIHeHVlVt pa3n~"4eH. Onpe4eneH~e COCTaBa ~Bn~eTC~ 
cnomHOVt 3a4a"4e~, TaK KaK QJpaKLl,~~ OpraHVI"4eCKIIIX npVlMeceiil B "4ene
KeHCK~'X pacconax c04epm~T 60nee 20 B~AOB HadlTeHOBblx KlllcnOT 
III 4PyrVlx HeVlAeHT~QJVlLl,~pOBaHHblx opraH~~eCKVlX coe4~HeHllliil/171 . 

30noTo B paccone, nO-BIIIAVIMOMY, 06pa3yeT KOMnneKCbl C rYM~HOBbl
M~ ~/VlnVl QJynbBo-KVlcnoTaMVI. B03MomHo, "4TO Hg B paccone (noAo5
HO npVlpOAHblM nOBepXHOCTHblM B04aM) 1181 HaXOAIi1TC~ B BVlAe 

* BblAeJ1eHHe <ppaKIJ;HH 1'YMHHOBblX KHC.!10T npoBoAHnH no MeToAHKe, 

aHanol'HT.moW'1SI • . 
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A~MeTVlnpTYTIII. 04HaKO KaKVle nVl60 CTpOrVle 3aKn~"4eHVI~ MOrYT 6b1Tb 
C4enaHbi nVlWb nocne nOCTaHOBKIII 40nOnH~TenbHblX 3KCnepVlMeHTOB. 

npVl XnOpVlpOBaHVIVI paccona Ha6n~4aeTC~ pa3pyweH~e OpraHVI"4e
CKIIIX npVlMeceiil, npVl 3TOM 30nOTO VI PTYTb nepeX04~T B XnopVl4Hble 
(Vln~ 5POMVlAHble) KOMnneKCbl COCTaBa AuCf4" , HgC£i VI HgCfi-. Pa3
pyweHVle OpraHVI"4eCKVlX npVlMeceVt npOB04V1nVl TaKme Y$-06~"4eHVleM 
V1 K~n~"4eHllleM np06 paccona C H202 -- HNO,. nOBe4eHVle 19 Au III 
203Hg nplll Cop6Ll,VI~ VI 3KCTpaKLl,VIVI Vl3 n04rOTOBneHHblX TaKVlM 05pa
30M np06 paccona 6blnO aHanO rVl"4HbiM YKa3aHHOMY BblWe 4n~ paCTBOpa 
NaCe-CaC£z VI XnOpVlpOBaHHOrO paccona. 

K03QJQJIIILl,lIIeHT pacnpe4eneHVI~ pTyTVI nplil 3KCTpaKLl,IIIV1 Vl3 paccona 
B TB3KC (T6$) onpe4eneH paBHblM~104. npVl nOCne40BaTenbHOM KOH
TaKTVlpOBaHVlIII 10 r TB3KCa C 10 n paccona (B e4V1HVI"4HOM onblTe 
O:B = 1:100, 06~ee OTHoweHVle 0:8 = 1:1000) MomHO omVl4aTb 90% 
Vl3Bne"4eHVI~ pTyTIII. C04epmaHVle Hg B 05pa3Ll,e TB3KCa onpeAeneHO 
paBHblM 2 MKr (CTaTIII"4eCKa~ oWVl6K~ 1113MepeHVliiI (3 a ) COCTaBn~na 
- 50%), T.e. KOHLl,eHTpaLl,lII~ pTyTVI B paccone MomHO OLl,eHVlTb KaK 
(0,2± 0,1) MKr/n. 3TO 3Ha"4eHVle npVl6nVlmeHHoe, T.K. BbinonHeHO 
nlllWb ABa napannenbHblX onbiTa. C04epmaHVle 30nOTa B paccone onpe
4eneHO paBHblM (0,010! 0,002) MKr /n ("4~cno napannenbHblx onbiTOB 
10, 40BepVlTenbHa~ Bepo~THoCTb 0,95). 

BblBOlJ,bl 

1. V13Y"4eHO nOBe4eHVle 195 Au ~ 20a Hg B npOLl,eccax Cop6Ll,1II~ 
VI 3KCTpaKLl,VI~ Vl3 TepManbHblX pacconoB n/o 4eneKeH. nOKa3aHO, 
"4TO pTyTb'~ 30nOTO B "4eneKeHCKVlX pacconax Hax04~TC~ B BVl4e 
coe4V1HeHVlVt C OpraHVI"4eCKVlMVI Be~eCTBaMVI. 

2. KOHLl,eHTpaLl,VI~ 30nOTa B paccone onpeAeneHa paBHoiil 
0,010± 0,002; cOAepmaHVle pTyTIII OLl,eHeHO KaK (0,2± 0,1) MKr/n. 

ABTOPbl npVl3HaTenbHbi aKaAeM~Ky r. H. $nepoBY 3a nOMO~b VI pyKO
BOACTBO pa6oToiil, ~.C.KOpOTKVlHY VI B.H.ne6eAeBY 3a none3Hoe 06
cymAeHVle pYKonVlCVI, n.n.KynbKVlHoiil VI A.r.6enoBY 3a nOMO~b B npo
BeAeHIIIVI Y-aKTVlBaLl,~OHHOro aHanVl3a. 
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PYKcn~cb nocTyn~na B ~3AaTenbcK~~ oTAen 
3 ~~HR 1988 rOAa. 

AM~TpHeB C.H. HAP. 12-88-401 
1Il0PMbI COCTOSlHHR Au ., Hg B TepManbHblx pacconax n/o 4eneKeH 

~3y~eHo nOBeAeH~e 19SAu ., 20\Ig B npo~eccax COPO~H" ., 3KCTpaK~"" .,3 Tep
ManbHblX pacconOB n/o 4eneKeH ., .,x MOAenbHblX paCTBopOB xnop"AOB HaTp~Sl ., Kanb
~~R. OnbiTbi npOBeAeHbI C .,cnonb30BaH.,eM .,CXOAHblX pacconOB nocne.,x npeABap.,
TenbHoro xnop.,poaaH.,Sl, Y41-oonyYeHHSl ., K.,nSl~eH~Sl c HN03-1\0 . nony~eHHble 

AaHHble YKa3b1B~T Ha cy~ecTaeHHoe pa3nH~.,e B nOBeAeHHH 3THX 3~eMeHTOB B HCXOA
HOM pac cone no cpaBHeH"~ C MOAenbH~" pacTBOpaM.,. nOBeAeH.,e 19SAu H !03Hg 
B paccone nocne ero npeABap.,TenbHoH oOpaOOTK., ObiflO aHanor"~H~ MOAenbH~ 
paCTBopaM. COBoKynHocTb nonyyeHHblX pe3ynbTaToB n03BonHna cAenaTb BbiBOA 0 np.,
CYTCTB.,H pTyT., H 30nOTa B ~eneKeHcK"X pacconax B B"Ae coeAHHeHHH c OpraH.,
yeCKHM., npHMeCSlM.,. HenocpeACTBeHHO Ha MecTe npOOOOToopa npOBeAeHO KOH~eHTp,,
pOBaH~e 3neMeHTOB B TaepAblH 3KcTpareHT (Tp"OYT.,n~oc~aT). AHanH3 nOCneAHero 
npOBeAeH aTOMHo-aocopO~"OHH~ (30nOTO) ~ y-aKT"Ba~HOHHblM MeTOAaM.,. KOH~eHTpa
~"Sl 30nOTa onpeAeneHa paBHO~ (0,11t O,002) MKr/n, pTyT~ -(0,2.0,1) MKr/n. 

PaOOTa BbinonHeHa B naoopaTOpH., SlAepHblX peaK~HH O~~~. 

npenpHHT 06'heD.HHE!HHoro HHCTHT)'Ta JIJlepHhIX Hccne;!lOB8.HHA. Jly6Ha 1988 

nepeBOtl, aBTopoB 

Dmitriev S.N. et al. 	 12-88-401 
The Speciation of Au and Hg in the Hot Brines Cheleken 
Peninsula 

The behaviour of 195Au and 203 Hg at the sorption and extraction proces
s was investigated both from the hot geothermal brines of Cheleken penin

sula and model solutions of sodium and calcium chlorides using the natural 
brines after their preliminary chloration, UV-irradiation and boiling with 
HNOa-H202 mixture. The obtained results reflect the very different behaviour 
of these elements in natural brines as compared with model solutions, which 
disappeared after the treatment of geothermal waters. The facts, taken as a 
whole allow us to conclude that Au and Hg exists in Cheleken brines as the 
compounds with organic substances. The concentration of elements into the 
solid extragent (tributilphosphate, TBP) has been carried out at the place 
of sampling. The maintance of the metals in TBP was monitored by the atomic 
absorption (Au) and v-activation {Hg} technique. The obtained concentrations 
of Au and Hg are (0.011 ± 0.002) Ilg/l and (0.2 ± 0.1) Il 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR. 
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