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noHCK CBepXTR*en~X 3neMeHTOB /CT3/ C Z = 108-116 BeAeTCR 
B o6pa3~ax paSnH4HbiX MHHepanOB H B npHpOAHbiX BOAaX I l·4l , H3 
npH POAHbiX BOA, B 4aCTHOCTH, nepcneKTHBHbiMH AnR nOHCKa c eepx
TR*enWX 3neMeHTOB Ha TeppHTOPHH CCCP MO*HO C4HTaTb reoTepManb
HWe BOAW nonyocTpoBa 4eneKeH 121 .rHApoTepMw nonyocTpoea 4ene
KeH xapaKTepH3y~TCR 8b1COKHMH TeMnepaTypo~ /70-90°C/ H MHHepa
nH3a~HeH /260 r/n/, 3Ha4eHHeM pH=5,5-6,5 H Eh .. 150MB. 

H38ne4eHHe 3neMeHTOB OT OCMHR AO nOnOHHR /1-1 TeM 6onee HX 
C8epXTR*enWX aHanorOB/ H3 TaKHX cnO*HbiX no COCTaey paCTBOpOB 
npeACTaBnReT C060~ AOBOnbHO TPYAHY~ 3aAa4y. AnR KOH~eHTPHPO
BaHHR TR*enwx MeTannoB 1-1 HX caepxTR*enwx aHanoros H3 6onbWHX 
06DeMOB rHAPOTepManbHWX BOA 8 pa60Te /S/ 6wnH HCnOnb30BaHbl 
HOH006MeHHble CMOnbl. HH3KaR a6con~THaR 8enH4HHa C4eTa cnOHTaH
HOrO AeneHHR 8 nony4eHHbiX KOH~eHTpaTax noKa He no380nHna 
CAenaTb OKOH4aTenbHbiX BbiBOAOB 0 npHpOAe Ha~AeHHOrO CnOHTaHHO 
AenR~erOCR HyKnHAa 18 •41 • no3TOMY npeACTa8nRnOCb ~enecoo6paa
HbiM npOAOn*HTb pa60Tbl no nOHCKy 6onee ceneKTHBHbiX K TR*enbiM 
MeTannaM, 4eM HOH006MeHHble CMOnbl, KOnneKTOPOB. 

nepcneKTHBHbiMH 8 3TOM OTHOWeHHH MOryT 6wTb HeOpraHH4eCKHe 
KOnneKTOpbl, B 4aCTHOCTH, TPYAHO paCTBOPHMble cynb~Abl, OKCH
rHApaTbl, ¢eppO~HaHHAW, ¢oc~aTbl H T.n. H3&eCTHO, 4TO TR*enwe 
MeTannw /B03MO*HO , H Hx caepxTR*enwe aHanorH 1 51 I o6paay~T 
cynb~HAbl C HCKn~4HTenbHO Manoi1 paCTBOpHMOCTb~ 16 1

: T1 ~(20,3) ; 
PbS(26,6); PoS(28,3) ; Ag 2 S(49,2) ; Hg 2S(52,4) ; PtS(72,1) ; 
Sb2S3 (92,8); Bi 2S3 (97). B CK06Kax yKa3aHw 8enH4HHW pnP. 4Hc

neHHble 3Ha4eHHR nP AnR nnaTHHoswx MeTanno8 1-1 3onoTa He npeA
cTasneHw, OAHaKO H38eCTeH PRA cyn b~HAOB, B KOTOpOM 8 nopRAKe 
y6wsaHHR paCTBOpHMOCTH OHH pacnOnO*eHbl cneAY~~M o6pa30M: 
HgS , Ir2S 3 , Rh 2S 8 , PtS

2
, OsS 2 1o1 Au 2S 3 . Cynb~A 

PTYTH s3RT AnR cpa8HeHHR. 
npeACKa3aTb ycnex KOH~eHTPHPOBaHHR MeTannos, 06pa3y~HX 

6onee TPYAHOpaCT80pHMble cynb~HAW, C noMO~b~ OCaAKa 6onee 
paCTBOPHMOrO cyn b~HAa MO*HO Ha OCHOBaHHH npH8eAeHHbiX 3Ha4eHHH 
np no npa8Hny ranoHa 171 . C y4eTOM npHBeAeHHbiX SHa4eHHH np no
ny4aeM cneAYIOUIHH PRA cynb~AOB: Aua_Sa .. Ag 2 ~ .. Cu 2 S .. PtS ... 
... Bi2S 8 .. Sb 2S 3 ... HgS .. CuS .. Tl2S .. PoS .. PbS .. CdS .. ZnS, 

KOTOPbiH COOT8eTCT8yeT 3KCnepHMeHTanbHO OnpeAeneHHOMY PRAY 
BbiTeCHeHHR AnR cynb~HAa ~HHKa /S/, BHAHMO, MO*HO O*HAaTb, 4TO 
npH 8b1COKOH KOH~eHTpa~HH B paccone 3neMeHT08 /2/,He o6pa3y~HX 
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cynb~HAW , TOHKOCnOHHWe HeOpraHH4eCKHe cop6eHTW /THC/ Ha OCH0-
8e cynb~A08 /9/ 6YAYT 8 npOTH80nono*HOCTb HOHooOMeHHWM CMO-
naM / 3/ 3Ha4HTenbHO nonHee H3&neKaTb H3 4eneKeHcKoro paccona 
xanbK~HnbHWe 3neMeHTW. OpH nnaHHpo&aHHH onwTOB no KOH~eHTpH
poaaHHO TR*enwx MeTanno8 a noneawx ycno8HRX Heo6xoAHMO sHaTb 
8enH4HHY o6•eMa rHAPOTepManbHoro paccona, KOTopwi1 ~enecoo6pa3-
HO nponycTHTb 4epe3 eAHHH~Y aeca cop6eHTa AnR peanH3a~HH ero 
eMKOCTH no AaHHOMY MHKpoKoMnoHeHTy. TaKaR o~eHKa YAeP*HaaeMo
ro o6DeMa (VR) B nepBOM npH6nH*eHHH MO*eT 6WTb npOH3BeAeHa 
no aenH4HHe K03~~HeHTa pacnpeAeJleHHR I K d. Mn/r/, onpeAe
neHHoro B CTaTH4eCKHX ycnOBHJIX: V R = V CB + mK d . a npH 6onb
WHX 3Ha4eHHJIX Kd H m = 1 VR=Kd, rAe V CB- CB06oAHwH o6•eM, 
m- Macca cop6eHTa. 

Heo6XOAHMO saMeTHTb, 4TO 3Ha4eHHR K~. KOTOpwe MOrnH 6WTb 
nony4eHW B onwTaX, Aa*e npH CTepH4eCKOH OAHOPOAHOCTH COp6eHTa 
npeACTaBnROT co6oi1 cyMMy K03~~HeHTOB pacnpeAeneHHR pa3nH4-
Hwx cop6HPYIOUIHXCJI ~PM MHKpo3neMeHTa B paCT80pe / 10/ : 

n c 
K d .. I K 1 ¢ 1 .. "(;] 

1= 1 
/1/ 

rAe ¢ I - aonR 1_ ~pMitl B paCT BOpe, n - 4HCno cop6HPYIOUIHXCR 
~PM. £ .. S/(1-S) , S- cop6~HR a AOnRx eAHHH~w. [m) =m/V, m H 

V- Macca cop6eHTa H o6•eM pacTeopa. 
B npeAenax T04HOCTH 3KcnepHMeHTa Kd_ He AO~HO saaHceTb 

OT aenH4HHW (m). 0AHaKO npH 3Ha4eHHJIX B, 6nH3KHX K 3KCTpe
ManbHWM, T04HOCTb onpeAeneHHR Kd CHnbHO naAaeT. 3TO Heo6-
X0AHMO y4HTW8aTb npH Bw6ope ycnOBHH H3MepeHHH K03~H~HeHTOB 
pacnpeAeneHHJI H OC06eHHO AnR 3neMeHTOB, HMeiOUIHX 8 paCTBOpe 
HeCOp6HpyO~HeCR ~pMW. 

B HaCTOR~ei1 pa6oTe awnonHeHw H3MepeHHR aenH4HH Kd npH 
COp6~HH cepe6pa, OCMHR, HPHAHR, nnaTHHW, sonoTa, PTYTH, TannHR, 
CBHH~a. BHCMyTa, nonoHHR H ypaHa Ha cynb~AHWX THC H3 4eneKeH
cKoro paccona a cTaTH4eCKHX ycnoBHRX. Hsy4eHa cop6~HR HeKoTo
pwx MeTannoa Ha cynb~HAe ~HHKa 8 AHHaMH4ec~~x ycno8HRX. Onpe
AeneHa SaBHCHMOCTb CKOpOCTH cop6~HH 30nOTa OT TeMnepaTypw 
H OT HeKoTopwx APYrHx napaMeTpo8 4eneKeHCKoro paccona Ha cynb
~Ae MeAH, KaAMHJI H ~HHKa. BwnonHeHW onwTW no AeCOp6~HH Me
TaMOB. 

METOAHKA 3KCOEPHHEHTA 

B onwTax Hcnonb3o8anHCb cneAYIOUIHe paAHOHYKnHAw: sonoTo-195, 
cepe6po-110, PTYTb-203 H ypaH-233, nocTaaneHHwe ~pMoH "Hso-
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TOn", a TaiOKe OCMHH-185, nnan1~-188,189, HPI-1AHI1-188,189, 
TannHI1-202, CBHHe~ - 212, BHCMyT-204 H nonOHHH-206, nony4eHHWe 
Ha ~HKnOTpOHe MHOrosapRAHWX HOHOB 8 fla6opaTOPHif: RAePHWX peaK
~HH OH~H. AnR nony4eHHR paAHOHYKnHAOB TaHTano8aR MHWeHb o6-
ny4anacb HOHaMH yrnepOAa. TaHTan paCTBOpRnCR B CMeCH a30THOH 
H COnRHOH KHCnOT C A06aeneHHeM nnaBHKOBOH KHCnOTW. 0ony4eHHWH 
paCTBOp BwnapHBanCR AOCyXa, OCaAOK paCTBOpRnCR B 0,6 M 6po
MHCTOBOAOPOAHOH KHCnOTe, H paCTBOp CHOBa ynapHBancR. Onepa 
~HH paCTBOpeHHR H BWnapH8aHHR nOBTOpRnHCb HeCKOnbKO pas AO 
nonHoro paspyweHHR ~TOPHAOB. nocne OTAeneHHR ocaAKa TaHTano
aol1 KHCnOTW ~eHTpH~yrHpoeaHHeM paCTBOp BwnapH8anCR AOCyxa . 
Cyxol1 ocaAOK pacT80pRncR a 1-2 Mn 0,5M 6poMHCT080AOPOAHOH 
KHCnOTW . AnR 04HCTKH OT ra~HHR H peAK03eMenbHWX 3neMeHTOB 
nony4eHHWH paCTBOp nponycKancR 4epe3 KOnOHKY C cynb$0KaTHO
HHTOM . 3aTeM 4lHnbTpaT TPHliCAW ynapHBanCR C COnRHOH KHCnQTOH 
AnR nepe80Aa 6pOMHA08 B XnOPHAW. 8 CTaKaH C CYXHM OCTaTKOM 
nOMe~anCR 4eneKeHCKHH paccon. AKTH8HOCTb KOnH4eCT8eHHO nepe
XOAHna B paCT80p, KOTOPWH npH 3TOM He MeHAn C80HX 3Ha4eHHH 
pH H Eb. AnR nony4eHHR C8HH~a-2 12 HCnOnb308anaCb KOnOHKa 
C KaTHOHHTOM, HaCw~eHHWM TOpHeM-232. 8 Ka4eCTBe 3nOeHTa npH
MeHRnCR 0,6M pacT80P 6poMHCTOBOAOpoAHOH KHcnoTw. TannHi:i-202, 
OCMHi:i-185, BHCMyT-20 4,205 H nonOHHH-206 BWAenRnHCb H3 CBHH~a , 
06ny4eHHOrO npoTOHaMH, HnH H3 30nOTa, o6ny4eHHOrO yrnepOAOM, 
MeTOAOM TepMOXPOMaTorp~HH C rpaAHeHTOM TeMnepaTypw BAOnb 
K8ap~eBOH Tpy6KH . B COOT8eTCTBHH C 30HaMH cop6~HH paAHOHyK
nHA08 Tpy6Ka paspesanacb Ha 4aCTH, KOTopwe noMe~anHcb a He
o6XOAHMWi1 06DeM reoTepManbHOH BOAW. AnR ycTaHOBneHHR paBHO
BeCHR H30TOnHoro 06MeHa 11Me4eHy010 BOAY nepeA OnWTOM BWAep
liCHBanH B TepMOCTaTe npH TeMnepaType 70 ° C 8 Te4eHHe 30 4aCOB. 
B cny4ae pa6oTw c cyMMOi1 paAHOHyKnHAOB AnR Hx HAeHTH4lHKa~HH 
Hcnonb30eancR y -cneKTpoMeTp c Ce(Li) -AeTeKTOPOM . 

HsMepeHHe cop6~HH HYKnHAOB a cTaTH4eCKHX ycnoBHRx npOBOAH-
nocb npH OTHOWeHHH m/ V ~ 10 -S r/Mn. npH H3y4eHHH COp6~HH 
8 AHHaMH4eCKHX ycn08HRX npHMeHRnHCb TepMOCTaTHPOBaHHWe KOnOHKI-1 
/70°C/. 0THOWeHHe AnHHW cnoR H ero Ton~HHW 6wno > 5. PacT80P Ha 
BWXOAe H3 KOnOHKH C06HpancR OTAenbHWMH ~pai<~HRMH , KOTOpwe 
nocTynanH Ha H3MepeHHe aKTH8HOCTH. PesynbTaTw "13MepeHHR cny
*HnH AnR nony4eHHJI 8WXOAHWX KpH8biX B KOOPAHHaTax: (A p / AKcx)- V. 
rAe Ap , A KCX . - pa8H08eCHaJI H HCXOAHaR aKTH8HOCTH pacT-
BOpa, V - 06DeM npony~eHHOrO 4epe3 KOnOHKy paCTBOpa. 

Ko3~H~HeHTW pacnpeAeneHHR ypaHa H3MepeHw c noMO~bO a - aK
THBHoro H30TOna ypaHa-233. B 3THX onwTax Hcnonb308anHcb noni-!-
3THneHoawe nnaCTHHKH, Ha no eepXHOCTb KOTOPWX OCa*AanHCb TOH
KHe nneHKH cynb4!HA08 1 4TO n03BOnRnO npOBOAHT b H3MepeHHR a
aKTH8HOCTH, He onacaRcb caMonorno~eHHR 8 cnoe cop6eHTa. 
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PHc. 1. Cop6UHR 3onoTa-195 
~neKeHCKOH BOA~ · THC Ha 
OCHOBe cynb~HAa KaAMHR /1-5/, 
cynb~HAa UHHKa /f/ H cynb~H
Aa MeAH /7/. 1 - t = 23° C; 
2- t = ]0° C; 3- t =90°C; 
4- t = 70 °C, A06asneHo 2 Mn. 
rHAPOKCHnaMHHa /5%/; 5 -
cse~eoTo6paHHaR 4eneKeHcKaR 
BOAa, t = 70 OC; 1 - 4 - 4ene
KeHcKaR BOAa AO on~TOB xpa
HHflaCb 6 MeCRUeB; C,] - t = 

= 70° C, A06asneHO 2 Mn. 
rHAPOKCHnaMHHa /5%/, m = 1 00 Mr, 
V = 100 Mn, HOCHTenb - uen
nl0no3a (0,2 -0,5 MM). 

~3y4eHH~e cop6eHT~ npeACTaBnRnH C060H TOHKHe nneHKH cynb
$HAOB, oca~AeHH~x Ha rpaHyn~ uenniOn03~. Cynb~HAHaR nneHKa co
cTasnRna no eecy 10% oT scero cop6eHTa. Uennl0no3a nony4anacb 
nyTeM KHCnOTHO-~en04HOH o6pa60TKH APeBeCH~X OnHnOK 1 11:~3y4eH~ 
cynb$HA~ MeAH, UHHKa, KaAMHR H CBHHUa. 

TpaHcnopTHpOBKa 4eneKeHCKOH BOA~ e na6opaTopHIO npoH3BOAH
nacb s nonH3THneHOBOH nocyAe. 3Ha4eHHe Eh paccona npH xpa
HeHHH yeenH4HBanOCb, BHA.HMO , H3-3a KOHTaKTa C K.HCflOPOAOM 803-
AYXa. Ha yCTbe CKBa~HH paccon HMeeT Eh = 150 MB . no3TOMY 
c noMO~ biO rHAPOKCHnaMHHa 3Ha4eH.He Eh e on~Tax nOAAeP*Hea
nocb 6nH3KHM K 150 MB. HeKoTop~e on~T~ e~nonHeH~ HenocpeA
cTBeHHO Ha 4eneKeHe. 
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PE3YflbTAT~ ~ 06CYIAEHHH 

B Ta6n. 1 cBeAeH~ eenH4HH~ 
K d' nony4eHH~e e cTaTH4ecKHX 
ycnoBHRX. B 3THX on~Tax epe
MR, He06XOAHMOe AflR ycTaHOB
neHHR COp6UH0HHOrO paBHOBe 
CHR, B~6HpanOCb HCXOAR H3 
pe3ynbTaTOB npeAeapHTenbH~X 
3KcnepHMeHTOB. B Ka4ecTee 
npHMepa Ha pHC. 1 npHBOAHTCR 

PHc.2. Cop6UHR 30noTa H3 
4efleKeHCKOH BOA~. THC Ha oc
HOBe cynb~.HAa UHHKa. 1 -
lg (- lg [ m]; 2 - lg k d- lg r ml. 
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CKOpOeTb eop6u~~ aonoTa-195 Ha cynb$~AaX MeA~, U~HKa H KaA
M~R . CKopoCTb cop6u~~ Ha ecex cop6eHTax AOeTaT04HO een~Ka. 
0AHaKO cneAyeT OTMeT~Tb, 4TO paBHOBeeHaR cop6UHR 30nOTa aa
B~e~T OT Ben~4~H~ OK~Cn~TenbHO- BOCeTaHOBHTenbHOrO noTeHu~ana 

paCTeopa. Ha p~c. 2 ~ao6pa>KeH~ aae~c~MOCT~ lg K d- lg( ml 
1-1 lg(- - lg[ m] • no 3Ha4eH~IO f- max MOlKHO 3aKni04HT b, 4T0 B pacT-
BOpe OKOnO 10% 30nOTa HaXOA~TCR B nnOXO COp6~pyeMO~ $OpMe. 3TO 
MOlKHO 06~RCH~Tb npHCyTCTBHeM B paccone np04H~X XnOpHAHWX KOMn
neKCOB TpexeaneHTHoro aonoTa. HaMepeHHaR s on~Tax een~4~Ha Kd. 
BHAHMO, OTHOCHTCR K OAHOBaneHTHOMy HOHY 30nOTa. 04eB~AHO, 4TO 
cnaA Ha KPHBO~ lgK d - lg [ ml I eM. pHe. 2/, nony4eHH bl~ npH 
cop6u~~-~ aonoTa, HOeHT o6~~~ xapaKTep ~ o6ycnoeneH HanH4~eM 
Heeop6~py10~HXCR $OpM 3neMeHTa, a He eBR3aH CO cneuH$~4HOCTbiO 

cop6eHTa . no3TOMy a~a4eH~R Kd• noMe~eHHble s Ta6n. 1, nony4eH~ 
s o6naeTH, r Ae r7lgc/a lg[m], 1 . 

no ycnoBHRM on~TO B see eenH4~H~ K d OTpa>KaiOT, BHA~MO, 

nOBeAeHHe COp6~pyiO~~XeR $QpM 3neMeHTOB ~ HH4ero He rOBOPAT 
06 ~X AOne. npH npOrH03~POBaH~~ npoueeca KOHUeHTpHpoBaH~R 
CT3 Heo6xoAHMO HMeTb yeepeHHOCTb, 4TO OH He 6yAeT Ha 100% 
HaXOAHT bCA e pacTeope e nnoxo eop6~py~e~cR $opMe. OueHHTb 
eoeTORH~e CT3 e pacTeope MO>KHO n~wb ~MeR AaHHble o noeeAeHHH 
HX nerKHX aHanoro e. no3TOMy ~na npeAnPHHRTa nonbiTKa oueH~Tb 
AOniO Heeop6Hpy~~xcA $QpM y ~3y4eHH~x 3neMeHTOB. Ha PHC.3 , 4 
~ao6pa>KeH~ e~XOAH~e KpHe~e npH eop6u~1-1 TR>Kenblx MeTannoe /oc
MH~, 30nOTO, PTYTb, T annH~, eBHHeU, B~eMyT/ Ha cynb$~Ae UHHKa 
B AHHaMH4eCK~X ycnOBHAX. Ha npHMepe eop5UHH OeM~R BHAHO, 4TO 
OH Ha 50% HaxOAHTeA B BHAe nnoxo eop6~pyeMO~ $OpMbl . KaK H B 
eny4ae COP6UHH 30nOTa,3TO MOlKHO o5~AeHHTb , Y4HT~BaA nonHBa
neHTHOeTb oeMHA. B on~Tax e PTYTbiO ~ s~eMyTOM npHcyTeT soeano 
B He60nbWHX KOnH4e eT BaX /no aKTHBHOeTH -10%/ 30nOTO . BHAHMO, 
aa e4eT aonoTa /eM . pHe.2/ Ha6niOAaeTeA He6onbwo~ "npocKoK" 
aKTHBHOCTH y>Ke B nepB~X $paKUHAX. 0AHaKO nOCTOAHeTBO 3TO~ 
BenH4HH~ noKa3bleaeT, 4TO y pTyTH H BHeMyTa nnOXO eop6HpyeM~X 
$QpM B 3aMeTHOM KOnH4eCTBe HeT. To >Ke MOlKHO CKa3aTb H 0 CB~HUe 
/eM, pHe.4/, 

Tann~~. COp6HpOBaHH~~ Ha eynb¢HAe UHHKa, BbiM~BaeTeA paeTBO
POM, eOAep>Ka~~M MeAb, nHWb Ha 62%, a 38% He B~TeeHAIOTCA MeAbiO. 
MeAb eornaeHO npHBeAeHHOMy B~We PAAY eynb¢HA0B AOn>KHa B~Tee
HATb OAHOBaneHTH~~ 1ann1-1~. MOlKHO npeAnOnO>KHTb, 4TO 38% TannHA 
B paeeone HMeiOT TpexeaneHTHOe eOeTORH~e. rnaAK~~ B~A KP~BO~ 1 
Ha p~e.3 03Ha4aeT, 4TO TannH~ xopowo cop61-1pyeTeR eynb¢HAOM 
UHH~06eHX $QpMax. 0AHaKO He06XOA~MO OTMeT~Tb, 4TO eynb$HA 
UHHKa, HaHeeeHHbl~ Ha MenKOAHenepeHbl~ KBapuee~~ neeOK, HMeeT 
ManyiO eMKOeTb B OTnH4~e OT HaHeCeHHOrO Ha uenn10noay. 8 Onbi
Tax enHAHH e uenn10noa~ Ha eop5UHIO MeTanno e cneuHanbHO He Hay -
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PHc.3 . Cop5u~A TR>Ken~x MeTannoe 
Cynb$HAOM U~HKa B AHHaMH4eeKHX 
ycnOBHRX 1-13 reOTepManbHO~ BOAbl 
4eneKeHa. 1 - Tl -202 , cynb¢>HA 
UHHKa oea>KAeH Ha KsapueBbiH nopo
woK /m=100 Mr/; 2- Tl - 202 ; 
3 - Os - 185; 4 - Hg-203. Bi-208 , 
Au-198, eynb¢HA UHHKa oca>KAeH Ha 
uenn10noay /m= 25 Mr/, t ~ 70°C. 

PHC.4. nHHaM~Ka eop6UHH eBHHUa 
(Pb-212) 1-13 reoTepManbHO~ BOA~ ... 
eynb~AOM U~HKa; m = 100 Mr, , 
t = 2 0° C , pH = 6 , Eh = 1 4 0 • 

101 

a, I. 
&I 

w 

I I 

II 

V,~<~ 

~c aa. ,.. ,.,. 

4anocb. Ho paanH4Hbl~ BHA Kp~e~x 1 1-1 2 Ha pHe.3 e KaKoH - TO 
Mepe MO>KeT 6b1T b o5yenoeneH AOnonHHTenbHO~--cop6uHeH TannHA 
Ha uenn10noae. 3To Heo6xOAHMO Y4HTbleaTb e onbiTax no Aeeop6u~~ . 
npeAnono>KeH~e o npoueHTHOM COAep>KaHHH eaneHTHblx $QpM TannHA 
B 4eneKeHCKO~ BOAe TaK>Ke Tpe6yeT AOnOnHHTenbHOH npoeepKH. 

noeTORHCT BO K d y nonoHHA npH pa3Hblx aHa4eHHRX Eb /a oT 
nH4He OT 30nOTa/, BHAHMO, MOlKHO paecMaTpHBaTb KaK yKa3aHHe 
Ha OTeyTeTBHe Hecop5Hpy~HXeR $QpM B AaHH~X ycnOBHRX. 

HPHAH~- 188, nnaTHHa- 188 BHOeHnHCb e 1 'ce e>KyiO' 1 4ene KeHeKyiO 
BOAY. no OAHOMy nHTPY 11Me4eH~ 11 BOAbl 6bln0 npony~eHO 4epe 3 KO
noHKH c 0,1 r THC cynb¢>HAO B UHHKa 1-1 eeHHua. OTeyTcTe~e aK
THBHOeTH Ha BbiXOAe rOBOpHT 3a TO, 4TO y HPHAHA H nna THH bl 
K d > 10 4 . 3To HeeKOnbKO npeeblllaeT 3Ha4eHHR K d, nony4eHHble 
e na6opaTOPHblx yenoBHRX /eM. Ta6nHuy/. Paexo•AeHHe 3THx senH -
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PHc.5. PacTBOPHMOCTb THC Ha oc
~cynb~HAa ~HHKa: 1,2,3- Teo
peTH4eCKHe KPHB~e paCTBOpHMOCTH 
COOTBeTCTBeHHO All~ ZnS /c~a-
nepHT, np = 1,6.1Q-24 181 /, 

ZnS /B~P~HT, np = 2,5· 1o-22 / 6'l 
"'·zn(OH) 2 ;np = 7, 1·1o-1S / 6//; 
4 - 3KCnepHMeHTanbHa~ KPHBa~, 
CIICX.= 2,3·10-3 Mr/n. 

.. ~ 
~ 0~ 
~"'' 

/\I .. ,. 

& & 10 
V,MA 

PHc.6. necop6~H~ 3onoTa H3 KonoH
;;-c-THC Ha OCHOBe cynb~HAa ~HHKa 
CepHOKHCn~M paCTBOPOM THOM04eBHH~, 
m .. 100 Mr. 
8 

l2 

4HH yKa3~BaeT Ha 803-
MO~HOCTb cy~eCTBOBaHH~ 

HeKOTOPOH AOnH nnoxo 
COP6Hpy~HXC~ ¢QpM 
Y 3THX 3neMeHTOB, 

An~ CBHH~a nony4eHa 
B~XOAHB~ KPHBa~ npH 
cop6~HH Ha ZnS /eM. 
PHC.4/. BHAHO, 4TO 
06DeM, H3 KOTOporo 
npOHCXOAHT HBC~~eHHe 
1 r THC CBHH~OM (VR), 
paeeH 5 .1 0 ~n. 3Ta 
eenH4HHa coenaAaeT 
c a6con~TH~M 3Ha4eHHeM 
K d /eM. Ta6nH~y/. 
/J.13BeCTHO / 3/ , 4TO 1 r 
BHHOHHTa H3BneKaeT T~
~en~e MeTann~ npH6nH-
3HTenbHO H3 100 Mn 4e
neKeHCKOrO paccona, 4TO 
B 50 pa3 MeHbWe/. npH 
3TOM KOH~eHTpa~H~ CBHH
~a Ha HaC~~eHHOM cynb
~HAe ~HHKa (C T) COCTae
n~eT 5·10-3 r/r, 4TO 
paBHO npoH3BeAeHH~ KdCo. 
rAe C0 - KOHyeHTpa~H~ 
CBHH~a /-10-6 Mr/Mn/ 
a paccone. 

TaKHM o6pa30M, H3Me
peHH~e 3Ha4eHH~ Kd no-
3Bon~~T o~eHHTb eenH4H
H~ VR H C T All~ 3ne
MeHTOB npH HX norno~e
HHH THC a nonee~x yc
noeH~x. 

Pe3ynbTaT~ on~TOB 
/CM. Ta6nH~y/ B OCHOB- • 
HOM cornacy~Tc~ c npeA
CTaeneHHeM 0 cy~eCTBO
~aHHH P~Aa 3aMe~eHH~ 

cynb~HAOB MeTannoe a 
COOTBeTCTBHH C ro pHBe
AeHH~M npoH3BeAeHHeM 
paCTBOPHMOCTH /CM.B~We/ . 

0AHaKO COp6~H~ TannH~, CBHH~a, nonOHH~ H ypaHa Ha cynb~HAe 
MeAH yKa3~eaeT Ha cy~ecTBOBaHHe AOnOnHHTenbH~x ~aKTopoe, 
YCHnHBa~HX aACOp6~H~ 3THX MeTannoB. 

MeTOAH4ecKHe eonpoc~ e~6opa ycnOBHH Aecop6UHH T~~en~x Me
Tannoe C TOHKOCnOHH~X cynb~HAH~X COp6eHTOB paCCMOTpeH~ B npe
A~AY~eM C006~eHHH . An~ onpeAeneHH~ ycnOBHH KHCnOTHOH HnH 
~en04HOH pereHepaUHH COp6HpOBaHH~X MHKpOnpHMeCeH H3y4eHa XH
MH4eCKa~ YCTOH4HBOCTb THC Ha ocHoee cynb~Aa UHHKa a pacTeo
pax c pa3m14H~MH 3Ha4eHH~MH pH /pHc. 5/. npH conocTaeneHHH 
TeOpeTH4eCKHX KPHB~X /1-3/ H 3KCne pHMeHTanbHOH KPHBOH pacT
BOPHMOCTH THC Ha ocHoee cynb~Aa ~HHKa cTaHOBHTc~ 04eBHAH~M, 
4TO npH OCB~AeHHH nneHOK cynb~HA ~HHKa KPHCTannH3yeT C~ B BHAe 
B~p~HTa. 3TOT B~BOA cneAyeT H3 COBnaAeHH~ KpHB~X 2 H 4 PHC.5 
H nOATBep~AaeTC~ 3neKTpOHOrpa~4eCKHMH HCCneAOBBHH~MH nneHOK 
H peHTreHO~a30B~M aHanH30M OCaAKOB ZnS . 1-13 PHC.5 Ta~e BHA
HO, 4To All~ Aecop6~HH cop6HpoaaHH~x MHKpon pHMec eH c THC Ha 
OCHOBe cynb~HAa ~HHKa He06XOAHMO B~6HpaTb 3n~Hpy~He paCTBOp~ 
c pH= 3 H B~we. 

J.iccneAOBaHa Aecop6~H~ T~~enwx MeTannoe c THC Ha ocHoee cynb 
~Aa UHHKa BOAOH, cna60 KHCnWMH pa CTBOpaMH THOM04eBHH~ H COP.~
HOH KHCnOTOH /1:1/. npH npOM~BKe COp6eHTOB BOAOH He Ha6n~ABnH 
Aecop6~HH HH OAHOro H3 • ~y4eHH~x T~~enwx MeTannoe. CepHOKHC
n~e paCTBOp~ THOM04eBHHbl B ycnOBH~X, B KOTOP~X cynb~HA ~HhKa 
pacTBOpReTC~ He3Ha4HTe nbHO, B CTaTH4eCKHX H AHHaMH4eCKHX y c 
nOBH~X 3~eKTHBHO Aecop6Hpy~T /4-5 KOnOH04H~X 06DeMa B AHHa
MH4eCKHX ycnoBH~x/ 3onoTo /pHc.6/, cepe6po, PTYTb. YcTaHo ene
Ho, 4TO nnaTHHOB~e MeTann~ /nnaTHHa, HPHAHH/ pacTeopaMH THOMo-
4eBHH~ He B~MbiBB~TC~. J.iHTepec K PBCTBOpaM THOM04eBHHbl KBK 
3n~Hpy~HM paCTBOpaM CB~3BH C TeM, 4TO H3 TaKHX paCTBOPOB 803-
MO~HO OCB~AeHHe cynb~HAH~X nneHOK Ha nnOCKHe nOAflO~KH An~ no
cneAy~~ero H3MepeHH~ a-cneKTpa CKOH~eHTPH POBaHHWX T~~en~X 
MeTannoe H HX ceepxT~~en~x aHanoroe. Con~HaR KHcnoTa /1:1/ 
paCTBOpReT nonHOCTb~ cynb~HA UHHKa, HO He BWMbiBaeT cepe6po, 
30nOTO H nnaTHHOB~e MeTann~. An~ AeCop6~HH nocneAHHX He06XOAHMO 
BBeAeHHe B COnRHY~ KHCnOTy OKHCnHTeneH, 

TaKHM o6pa3oM, npoeeAeHH~e HccneAOBaHH~ noKa3wea~T, 4TO 
THC Ha ocHoee cynb~AOB MeTannoe no3eon~~T 3~QeKTHBHo KOH~eHT
PHPOBaTb TR~en~e MeTann~ OT OCMH~ AO nonOHHR H3 reOTepManbH~X 

BOA H OCy~eCTBnRTb HX pa3AeneHHe KBK Ha CTBAHH cop6~HH, TaK 
H Aecop6~HH. 

ABTOP~ B~Pa*a~T rny6oKy~ 6narOABPHOCTb r.H.~nepoey H H.3ea
pe 3a nOCTO~HH~H HHTepec K p a6oTe, ~.B.Eropoey, r.A.KHTaeey 
H ~.C.KopOTKHHY 3a UeHH~e COBeT~ npH 06Cy*AeHHH pe3ynbTaTOB 
pa6oT~, a Ta~e 6.A.reo3AeBy 3a noMQmb e npoeeAeHHH 3KcnepHMeH
TOB. 
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