


Teopemecme a c n e I c m  n o ~ c m  c s e p x T m e m x  a n e M e H m B  ( C T 3 )  

B IIPHpOA0, ~ B T W ~ C K E &  aIiBW3 IIOJTSPBHHHX p03YJLbTBTOB EI B03MOX- 

Hare EyTE pa3BHTIM BTHX HcCJ IB~OB~E~E% paCCMOTp0FlH I'.H.@IB~OEBIM 

B O d a o p a x  /I-3/. O m e n a n o c b ,  ¶TO JULR a e p ,  H B X O ~ ~ E X C R  B u e H T p e  

I 'E I IOTBTH90C~I 'O  OCTpOBa C T ~ ~ E . T ~ H O C T E I , B ~ I C O T ~  bapbepa nBJI0HlW me- 

m B e e T c R  ~H~POIIHBPYI 61x100 10 MBB,T. 0. @& aaseno~o boasme bapbe- 

pa ~ e x e m  y p a H e  (6 MaB). Bpem X E ~ H H  T~KHX m p  M O X ~ T  d ~ ~ b  

s e c b m  ~ ~ O A O J R K F J T ~ J I ~ ~ M .  Pacnem AWT n e p H o w  noqpacnaqa CT3 

OT HeCIODJLbRbRW %COB A 0  3Ha¶eIi&, COEI3MepHbWX C B03paCTQd 

COJIEe¶Ho& CHClWhw. H e o n p e n e r e ~ ~ o c ~ b  amx OueHOR MOXeT b ~ l ' b  

ycTpm6m JIEUE B p03JWbTaTe aRCII0pEIM0HTzvIbHOI'O o b m p y ~ e ~ a r r  

CB0prTKX0lMX aTOb4WX a 0 p .  ~ O ~ T O W  p a 6 0 T H  no DOEICKy CT3 B 

lTpHpOJ(0 H CeI'OgWI ~ ~ ~ A C T ~ B J L R K I T  C O ~ O #  HCKlmWTeJI5HO Ba*HpD 

=w-AyD -w. 
Hasib- n y ~ c ~ p ~ ~ e m ~ o c r b  n p ~  noHcIce  C T 3  B obpa3m 

pa3JIX¶3OI'O l T p O H C X O ~ 0 H E R  d u a  AOCTEI'HyTa p0I'EcTpaJJEd C O ~ H T ~  

M H o x ~ c T B ~ ~ ~ H O &  aWfCCHH H ~ P T ~ O H O B  C IIOMOllpl) g0TeKTOpOB C 3 ~ 0 -  

me- H OCIODJIROB CIIOHT~HEOPO a e n e m  H a  60mm~x nponop480- 

naxbmx c n e l r n a K a x  (IIC) /2/. B116op A a x m  M ~ T O ~ O B  p e m c T p m  

n O C T a T 0 ¶ 3 0  O ~ O C H O I ~ B ~ H ,  TaR  KaK ltPHaarUIeXBJ4lfe OCTpOBY C T ~ ~ E J E ~ -  

HOCTE aToMIiH0 lIJ@a XOTR H M O V T  HCIIhlTHBaTb &o& H a  B m O B  

PaAEOBRTEBHOI'O pBClIaJ@, 0-0 B ROHeWObl C P e T 0  EX IIP0BPanl0BH0 

A O m O  npHsOXblTb R CIIOHT8HHO JJ.0-CR ZOPepKEM lIJ@BY. 

B pemenm B o n p o c a  o wdope ~axboxee n e p c n e I c m w D I  O d b e ~ m ~  

n o H c m  mmro B ~ S ~ W I E T ~  OCHOBHW nomoxa: nep& - H a y s e r n e  

aeMablx  O d p a a q o a ,  mmpire B p e a y n a T a T e  pammma reowaaanecmx 

npoqecco~ m r y ~  d ~ ~ b  O b o r a r q e ~ h l  HCROM~IM HSIOIBZ[OM, BTOPO& - 
a c c n e A o B e H a e  O ~ S ~ R T O B ,  mearea& c o c T a B  mmpmnr B i i a m e t r a m e i t  

c T e n e m  nomprcrr H ~ U ~ H B H H D  B npoqecce B B ~  C o m e r n o &  



CHCTBMH, TO e c ~ b  =donee 6msox x I I ~ ~ A I I O ~ ~ B M ~  C O C T ~  

3 e ~ w .  &pBoHa¶alIbHo ~ o J D J ~ P I H c T ' B ~  HCCJI~AOB~T~TI~~~ nOU0 UO 

IIepBOW, KamnOCb 6 ~ ,  ~ a 6 0 ~ e e  nepCReRTEBHOq VTa. 0 ~ 8 ~ 0  

HeO~eA8JIeIiHOCTb B IlpOl"HO3EpOBBAHH XBbfE¶BCKHX CBO~CTB H O m  

~ O B  H B OnpeAenenma nOpRI[KOBOrO HOMepa mbonee   mom- 
BJWerO H3 HklX He  IIO3B(XIIHJIa AOCTBTOPIIO PeTKO OrPaRHPBTb Kpp 

nepCIleKTEBHHX 06'beKTOB. B Pe3YJIbTaTB HBCMOTpR Ha TO, ¶TO 

M B O ~  aBTOpaM.Ll 6 ~ 0  H3JTBHO 60JIee 400 pa- EpHpO- 

odpasqoa ( p m ,  mepami,  noporn), onpenenem m s a d t  Ha 

cyuiecmosame CT3 B semoii  ope noJryseHo He 6wo. Cneme~, 

OmBKO, OlMeTHTb, YTO 'XYBCTBEmHOCTb 3THX IIOHCKOB JIEb¶ETEpO-- 

=aCb BOBMOXHOCTRMH IlpHMf3HHBlUSECR MeTOnOB pPHCTpaqEIH H 

B nymeM -ae noc~mana 10-13 r/r /4/. 

Cpem o d s e ~ ~ o ~  B T O P O ~ ~  r p p m  mdonee  HsynelIbl obpaaw 

~~HMHTEBHHX KBM~HHU M ~ T ~ O P H T O B  h e m e  a E @ ~ M O B K ~  ( C3) , 
B KOTOPU I'.H.QnepOBHM H a. /5/ ~ H J B  od~apgae~a  ~ X T I I B H O C T ~  

cnoHTamoro Henem HoBoro npnpomoro m, omiocmqeroca, 

BO~MOXFIO, K 06nacm CT3. Omam B H ~ K O ~  co~epxame m a  

(BBWPHA~ BKTIIBHOCTH CIIOHTaHHOrO ABJIBHER OIlPBABJIBHa P ~ B H O ~  

0,02 ~~c~I~&~/c~TKH. IW)  B COPeTaHEH C HeAOCTyIIHOCTbD 6banbIf&5t 

KOJJB¶eCTB MeTeOPHTOB ABHHOPO IUIaCCB BH3HBaeT IIpaXTHP~CKE He- 

npeonomawe T P Y ~ O C T H  HNI ero ~ s ~ n e n e m ~  a qqenm@-. 

Eonee nepcneKTmnm npeAcTaaruIeTcg asperne odpasqoa 

llaHTaPhroro npo~cx04qem~ HW HM~BIIIEO[ cmsb c W T B ~ ~ ,  TBR x a ~  
HaBeCTHO, ¶TO ~ J I ~ M ~ H T H ~  COCT8B yJILTpaOCHOBHOI'0 BenleCTBa 

MBHTHH B CpeAHeM I I O A O ~ ~ H  COCTaBy XaMeHHHX MBTBOPBTOB. BCJI~A- 

CTBSW npennomae~oii no~hrmemioii nemecm CT3 B O ~ M O X H ~  EX 

Marpaw B ~epxme CJIOB B ~ M I I O ~ ~  KOPH (COBM~CTHO c ~ ~ O J I J T T ~ M H  

n e r a s a  sepxaeP M ~ H T H H )  no 3 0 m ~  r~ry6~~m3.x pamoMoB, cmneme 

c npmryponem K a m  pamow ~ e p m m m ~ ~  Bonam a BHHOC 

c n o m m  Ha noaepxaoclrb. 

Hac~omqee coodueme n o c m e n o  paccMo'rpem a KpHmecKotay 

a m 3 y  pe3yJIbTaTOB pa6oT DO IIOHCKy CT3 B TepMaJIbHHX paCCOJIaX 

n/o P e n e ~ e ~  ( ~ ~ O - B O C T O P H ~ I ~ ~  Kacmdt). P a  reocJj~3rnec~lrx ki reo- 

xmmecmx oco6emoc~eP pemoHa sane ram^ ~ T E X  rHppoTepM 

( ~ a ~ r w a e  rxybmwuc pamoMoB, nowmeman C ~ P C M E ~ H O C T ~  H T.II. ) , 
a T m e  BHCOKOe COAepXaHEe B HHX I ~ ~ E K P O ~ J I ~ M ~ H T O B , ~ ~ ~ ~  

~ O R ~ J D I ~ H H O ~  JIeTyneCTbD, YKa3HBaJIH Ha B03MOXHOCTb pf3aJIE3aIWl 

I OTMe¶eHHHX Bbrme yCJI0BEff IIOCTyIIJIeHE3 B 3TH BCLM IIp0lQ"KTOB 

nerasawm sepx~elt M ~ H T H H  H, BO~MOIKHO, CT3 /6/. 

Pabow no noHcKy CT3 B neneKeacmx pacconax 6 m  HanaTnr 
I 

B JIabopa~opm w e p m  peamw3 O W M  B Hanane 70-x ronoa. 110 

CCBOKYIIHOCTB IIOXYgeHWM pe3YJlbTaTOB aBTOpaMa /7/ 6hu1 CAeJraH 

BHBCA 06 ob~apyxemn B 3TklX BOAaX HOBOrO IIpIlpOAHOI'O CIICHTaHHO 

nensnqeroca HyWmAa (Cm), OTHocmqerocR, B O B M O ~ O ,  K 06nac~ki CT3. 

~o K0HueHTpau-m B paccone oqeHeHa paaaoii 10-16 r/r. 3 ~ a  B-- 

wHa noJryseHa B npe.monoxeHm o nepnoAe nonypacnam CT3 no 
9 cnoHTaHHow Aenenmu I0 neT a oborauem~.r B npouecce BhSqeneHaR 

~3 pacoona ( B  pa60~e  /7/ rncno~~bao~a~~acb c o p d w  Ha amom~e) 

B I00 pas. llocnen~ee rrpnnma~~ocb paBnmd K o m e H T p q o ~ a m  B BTCM 

OIfHTe hGfKpO3JIeMeHTOB - B03MOXHHX aHaJI0POB CT3. II03AHee (1978- 

I979 IT. ) $819/ A8AWIHCb IIOIIHTKE BbLq8JIeHIlR HOBOrO HJ'IUIlf&a B 

KOJrweCTBaX, AOCTaTCWHX HNI W0 u~HTEI@¶EIK~IJ~~H ( O I I ~ ~ A B J I B H H ~  

E hl ) @B3~¶ecKSfh¶E MeTOAaMSi. M c ~ o J ~ ~ ~ o B ~ J I E c ~  pa3JDRHHe MeTom 

XKMF4eCKOrO KOHI@HTpqOBaHHR: C O ~ ~ I X E ~  Ha MOHIITaX, COOCa4qeHHe 

c rKqpoomcmm, UeMeaT- aa ~ M E K H P I  H ~ 9 9  ~pyrm. K C O X ~ ~ R H D ,  

AOCTH¶b Jly¶DEX IIO CpaBBeHw C /7/ pe3YJbTaTOB He YAaJIOCb. AH~JIEB 
I 

IIOJryseHHhM aBTOpaMEI /8,9/ pe3yJI5TaTOB (noppobao CM. HliXe) 

~ C K B ~ H B ~ ~ T ,  ~ T C  B pwe OIXHTOB H O C O ~ ~ H H O  B cJIygae o c a u e m  

I'SqPOKCHLIOB EeJIe3a /8/ PI I ? ~ ~ T H P O B ~ H H C ~  ABYOIUTCH MapPaHQa /9/ 

AOCTaraJIaCb BHCOKaR CTeIIeW BbLq8JIeHM cm. O A H ~ K O  PICXO& 

3 0 6 5 0 ~  nepepado~as~oro B BTUX omTax paccona c o c ~ a m I - 3  M , 



¶TO d w 0  3aBeAOMO HeAOCTaTO¶HO Qlrrr n O m e H H R  odpa3~a  C 

adcomrmm COAepXaHEeM CI[H, H e O 6 ~ 0 ~ w a a w  Qlrrr ero H H ~ H T H I $ ~ W @ ~ .  

B ~ac~omqett p a b O T e  nponomem H c c n e n o s a m  no w e n e m  

CAH ~3 P ~ J I ~ K ~ H C K K X  P a c c o n o B .  B OCHOBEOM B C ~  O I m c a r n m e  m e  

a x c n e p H h n e H m  6- B m o m i e m  B 1981-86 r r. IIPB pa3padome 

MeTOHIIK K O ~ ~ H T P H P O B E l H E J X  C m  MH HCXOLPlJIB H 3  I Q O I ' H 0 3 H p Y 0 W X  

m CT3 m e c m  CBO&CTB H B 0 3 M O m  WPM COCTORIIIUI. EX B 

paccone . 

C TO- 3 P e H H R  IIOPCKa CT3 RBH~QII~I~~PI& B H T e P e C  Q B A C T a B I I R e T  

rpyma KJWDIAOB, memm N H Z B ~ J I E ~ H  Marwecm mcen Z =I14 

H N =I84 (164) ,m KOTOP~IX n p e m o n a r a e T w  H a E d m m e e  B p e w  

ra3m. A ~ a w s  m T e p a T y p r m x  a a a A h m  /Io-2I/ I I O K ~ ~ H B ~ ~ T ,  nm H a  

cerogm csenemil o B O ~ M - ~  XUMEP~CEKX cadcrm.~ a T H x  aneaaeH-  

TOB mdo HeAOCTaTOsHO (III,II6,II'I), EXPI OAH HOCRT R B P ~ C T B ~ H -  

II6df X a p a K T e p  (1121, m60, KaK B w e  113-115 3JIeMeHTOB, &lU3 

ao~opnrx I u a e e T c R  ~a~6ommee  K o m e c T B o  I Q O ~ H O ~ O B ,  om q o m o -  

pe¶EBEl. 

K ~aadmee c o r n a c o m o  q o m o s a p y e ~ ~ ~  C B & C T B ~ ~ , I I O - B B A E M ~ S ~ ~ ,  

c l r e W e T  O T H e C T a  IIOBhrmeHHgo J I e T y n e C T b  ( B 3JIeMeHTapHOM COCTORHIIB 

mm B B E A ~  c o e m ~ e d )  H ~ K O I ~ J ~ H O C T ~ .  IIep~oe ~a a ~ w  CBO~~CTB 

CT3 RBgl rOCb 0- H 3  OCHOBHbIX i p T e p H e B  q H  w60pe B Kanecwe 

0 6 % 0 K T a  litx IIOHCKa B I I p E p O A e  T e P h W I b m  BOA B M e C T U  

r-6- paauovo~ ( n/o Penexea , E a - c ~ a ~  ~ H Q ~ ~ B B R  s o n )  . 
K COX&I0EED, o d H a p ~ H H k d  B a T E X  B O W  CnOHTaHHO AWDZ~E#CB 

XOTR P 6~ OTEIeCeH C dmrnoii B0po.t?TaOCl%D E O&CTH CT3 

/I,7/, HO A0 H e C T O m e r O  B p e M e H E  H e  W H T E @ I & H ~ O B ~ H .  O A H ~ K O  

aaew3 ncnoaasyemx m ero mane mu^ M e T o m  (copbqm H a  HOEE- 

T e  C IIOCJI8- K O ~ e H ~ H p O B a H l 0 Y  ~ecopbuueP StEclrOl 'aME It 

o c a r t H e m e M  c r q q p o ~ c w )  cme-cmyer, nm HO- HYRUEA 

M O W ,  H e  6 y ~ T  CJ'WCTBeHHO OTJDiXlTbCR O T  COBOKyIIHHX CBOBCTB 

EX donee n e r m  arranoroa. IIon COBOK~IIWIM~ MU noHElMaeM CBO&CTB~ 

3JIeMeHTOB B C e r O  p%Xa BO3laOXHHX a H a J r O r O B .  f h p E M e p ,  XOTII HOH 

II5+ AOJJX~H d ~ ~ b  n 0 ~ 0 6 e H  ~e Bi+, a ~ t +  /I9/, a 117~+ H e  At3+, 

a A U ~  /I3/, EX caoi tc~~a H e  BLIXOJWT 3a npezem r a r 3 B e c ~ ~ h ~  

AJM p%Xa AU - A t .  n p H  3TOM H e  H C K V D 9 8 e T c R  B 0 3 M O U I O C T b  ocnabne- 

HHR O m  H Y C K l t e W  mpEX C B O ~ C T B  ( K O ~ W I ~ K C O O ~ ~ ~ ~ O B ~ H H ~ ,  

l ? m O W 3  H T.II .1.  B pe&IIbHhM O d ' b e ~ ~ 8 ~  IIOHCKa OTMePeHHHe 

Coc~~mrae  a n e v e H T a  onpeaenrrerca ~ a ~ l e  ero x o m e ~ T p ~ e f i ,  CCG T ~ B O M  

pacwopa H, B p a e  crrynaea, ~ e u n e p a ~ y p o % .  

OCHOBHO& MSRpOCOCTaB W J I e K e H C K H X  P a C C O J O B  @ ~ P U K P Y ~ T W  

nenpam nomoaearan - k,&, Mg, Ce . B o a u e ~  ass paccom 



Pacconu aaneram~ B xpacHowemoii ~armle ~a r - 6 ~ ~ 0  400-1500 M 

E BCRpUBaDTCII O ~ C B ~ ~ H H K M B  6 ~ 0 ~ -  CKBBXEHaYB, a~CIurya~~pye- 

B TeXHOI'0EEOM pt?REhW*c IIOMO~D I I O I ' p m  HaCOOB (pacccxl~hl: 

RBNmTCR BCXO,@lHM CfIPb0M rVUI IQMHIlUI0llHIBDI'O IIO~0HbM H0m H 6po- 

4. Tehmepa~gpa paccona ~a ycme cmamim 70-80°c; pH 5,8-6,0; 

Eh= 100-200 MB. KoaeH- ~ 3 ~ e m e x ~ ~ x  P E I C ~  * I50 m/n, 

opraawecm npwreceit c 10 m/n. Conepxame mqoaneueaToB 

m p b q y e ~ c ~  B npenenax (anr/n) : 0.1-1 ,O  ( Cd, Tt, 49 ) ; I,O-IO,O 

( Zn,Cu,Pb ; IO,O- n - ~ c ?  ( R, Sr, I , B r  1. 
Gopunr mxolqemu aemcoropmt mqmaaeueriToB B nexexeacm 

paccomx paccuoTpeHar -Topaw /22-27/. &m c ~ a ~ n ~ l  ~m~66anee 

npencTamTanaHare peayamm noayxema 1Ie6enem H IIwamaoit /23/. 

Hba npn aaynemm c o p 6 m  Pb m 6 w o c b  qmcmecEa nawoe 
( 90%) ero nornooleme amom~aua AB I7 H D0wq I, RalraoaxTou 

Pb ~e copd~po~slrca. Komomoe cocmme C- a0 odmpm- 

Ho  (mama m veradpamx mrelrpou nop ( d ) O , O O ~ - O , O O ~  mu) . 
OCEOBaEXB PeSyJIhTaTOB, a Tam0 paC¶eToB KoJweCme= 

coo~~omeHHft rrer;qy aoammiutdu B a m  ycaosmx loo~nne~cava (no 

ROHCTaHTav JTCTO~EBOCTE) aBTOpaYB /23/ C n m H  B D O A  0 

LIHH OCEOBBO~~ gacm cmtiqa ( R 90%) B wpm a m o m  IODYIUI~RCOB 

0 cocmm PbCq , P~c(;-; oc~amaoe a o w e c ~ a o  B @pm PbQ, , 
pbs*I. . B ~ ~ x p y e u o a  pado~e npp.m&TcR m e  no cocmmnm 

Cd I ~ ~ * ~ ~  A . Y R ~ ~ H B ~ ~ T C R ,  ¶TO o c a o ~ m m  (a 90%) -- 
DTCR OTpHI@T8JIhHO aapjlIKeHIiH0 KOsmJreKCU COCTaBa ~d Ctf ; MCC;, 
2" Ch-, C U C ~ ' ;  ~e C ~ ; A  c$. KOJIHP~ CTBO ~ e a r p m -  mop- 

ROMWI0RCOB aTHX 3JIeMeHTOB H e B m O  H BBPbHPy0TCR OT 2 no 5%. 

up0BeJ&0qeHwre HaMH 3RCnePEM0HTU IIO  COP^^, 3RC- H 

ymTpa@mrpem~ pacconoB xopomo cornacynTcs c mmwm pa6o- 

T d Z 3 / .  cBEE~IJ PJ PBCCOJIOB I&SETE¶0CEH n - O C M  n31I0-CR 

amOHHTOM, He C O P ~ E ~ O B W I C R  WTHOBBTOM, EX0 aKCT~I'EpOBUlCII 6 0 ~ -  

3OJlOM H TeTpaXJIOpMeTaHOM. Ero KOmeE- B paccone A0 H nOcJI0 

*a0 1977 r. CBaaraU pa60~aw B pexme caulon-. 

y m T p a m l p a m n  nepes . mepme W T ~ H  c d =o, 02 MKM ~e 

H3M0H#IaCb. OCHOBHHME (POPMBME, IIO-BWEMOMY, RBXRIDTCII, KaK yKa- 

3aHO B /23/, OTpEI@TeJIbHO 3Z3pS0HHH0 XObUlJI0KCH i b ~ t  - H ~ b C 4 - s  
B a n e ~ ~ n o e  CocTome T- B Penexencm pacconax anepme 

paCCMOTpeH0 aBTOpaMk¶ /25/. O T M ~ % J I O C ~ ,  ¶TO B paCCOJI0 (pH 6, 

E h = I x  MB) TSULW& H a  6C)$ A B X O ~ T C I I  B orno-- H Ha 405& B TpeX- 

BaJIeHTHOM COCTORHHH. O m 0  OCHOBHaR PaCTb 3KCII0PWMeHTOB 

6ma BHlIOJIHeHa C HCIIOJIb30BBHEeM paCCOJIOB IIOCTI0 EX JJIETeJIbHOPO 

xpaHem, r~n, Momo npHsecTH K saaaaemm B onpenenemn now 
Tc (11 38 C¶eT BI'O CBMOIIPOH3BOJIbHOTO OREICJIeKHR KRCTIOPOAOM 

B03.JQ'Xa A0 T t  (m) .  

B WCTORII@ pa60TW yCTaHOBX0H0, ¶TO T ~ J ~ M &  H3 HCXO- 

paCc0AOB (pH 5,7; Eh= I70 naB) H e  copbilpye~clr aHHOHETOM A .  17, 

~e aKcTparapyeTM~p~6y~aa@cQja~oar (W) E c e p m c m  @kip-, 

~e coocaxaaema c r w o x c w  (pH 8) .0nu~n ~ ~ O B O W P  H a  MecTe 

npo6oo~Uopa. l l a p m e a ~ o  Ha Monewrraor paccoay no OCHOBHJ~M 

MaKpOKOMIIOHeHTaM ( ~ a * ,  ha: @-) PaCTBOpaX H3YYaJLH IIOBeAeHEe 

B m3aHKU l'IpOII0CCax TC(1) H Te(m). Co~epxa~ne  T 8  B paCTB0pa.X 

ma~powpomw m s e p c n o m o - ~ o m ~ a ~ n e p o ~ e ~ p ~ ~ e c ~ l ~  /28/. Kowe~- 

T p a m  TC B paccone onpeAeneHa paas02 55 ~ w / n  (mmo napan- 

JI0JibDlX OIIUTOB - 10, OTHOCHTeJ0HOe CTaHJiapTHOe OTKJIOHBm0 0,05). 

m e ~ a m r e  p03yJUTaTH ~ ~ & Z & ~ T W I ~ H O  CBEAeTWXbCTBYDT 0 Ha- 

xoaaeam ~ a v m  B paccone B ~ 9 q ~  T C  (I). OmTam no 

~~JIhTpagwIb- pacc(XIIoB H aKcTpaUim a @ ~ p o ~  noKasaHo, ¶TO 

T- H e  06pa3ye~ KOJIJIOE.QOB H M0TBRnOPIUEP0CXBX KOMILmeKCOB 

B paccone. 
Komecmemioe m e n e w e  T C  ~ a b r n ~ a ~ m  B om~ax no coocax- 

AelIHo CYJI~WOB (pH 3),  a T a m  l'IpH C O O C a ~ e H m  C FEJ@ORCICqOM 

Pe (UI) (pH 8 ) ,  c o p d m  amrox6mt.i n awxpaxxmn TEO B clIynae 

npemapHTanaaoro omcnem nQ) AO T C  (Uj) x n o p ~ p o ~ a n ~ e ~  BW 

Y&d~xy¶eme~ npo6 paccona . 





n e c m  RomeXcoB E nepeBcAa 3onoTa B aKcTparapyeyys3 @ p w  
( A u C ~ ;  ) npo6~  paccona nepen axcqapangteii x~opapo~a~or.  

co.I@pXa~ae 3MOTa B TB3KCax OnpeAem a~o~Eo-a6cop6I@o~m 

MeTonoM Ha cneKTpcMeTpe Rrkin Elmer . Koxqe~paam sono~a  

B pacconax cnpeAeneHa paBHoit 0 ,OIO% ,002 (mcno n a p a m e a r n  

C ~ H T O B  8 ,  ~ o s e p n ~ e a m f i  nHTepsarr 0,951 . 
IIose~enEe B paccomx A t  R ~ K  oAHoro 133 B O ~ M O ~  

aHmOr0B f l 3  panee He S¶3Y'4WIOCb. H ~ M A  IpOBeAem OllHThl n0 

c o ~ m a " n  ancTpamRKW ''IA~ L I ~  ncxowsor E opemapmean0 

xnopnpomHhcr pacconoa. C~enenb a3arrepe~m "IA~ npu aRcTpaK- 

m a  cocTasma (B %) a3 LICXOXHHX paccmoB: CbHG c 60.0; 
TW, - 100; n3 npemapHTeaHo xnopnposamim: C,H, - 8,O; 

'IT4 - 100. I I ~ H  cop64a~ amomTaMH (AB 17, ArnlediteIR~ ) 

na6rnoHa.m nomce ( - 100%) ~3BnerIenEe '1I~t H 3  ncxomoro 
LI XnopnpoBaHHoro paccom . B -ae K ~ T B O ~ T O B  (KY ZJOIVBI~O) 

a s  HCXOAHHX PaCCOJIOB C O ~ ~ E ~ O B ~ J I O C ~  2 40% acTaTa, nome 

XnoPQOBaHHR " 60$. C YqeTOM npe~cTaEAeK& 0 IIOBeAemH A t  
B BWUiX PaCTBOpaX /34/ nOJryqeHHtre pe3yAbTaTH MOXHO O ~ W C H H T ~  

HaxowemeM B paccone A At O H A t  '. IIocneHrraPI, no-B-OW, 

c m 3 u  B Kom.veKc AfCta- ( Afar; 1. HB-m Tame H c m m m  

B03MOXHOCTb 06pa30~anna MOHOraJIOPB- He9QmHhM KOWeK- 

COB ( A t  Q! HW A t  et 1, KOTOpHe nOA06HO A t  O XOpOmO ~ 3 B n e ~ a ~ s  
CR HenOJIQHHMH PaCTBOPHTeNIMH /35/. AOIIoJIHETexbHo LI3- 

noseaerne A t  npa coocaasqennn ~3 pacconoB c rn,qpoKcBqm re , 
cylIb@WMU C U  H IIPH UBMeHTaWE Ha A C  B YCIIOBHID[, aHaaOrH¶- 
HHX acno~ra3yem Haha! B OIIHT~X no w e n e m  CAH (CM. m e ) .  

Ha6~1~m.m npaKm.recm nomoe ( r 95%) a3meneme "*At IIDH 

coocaxaemm c CUS (pH 2 4 ,  [&I = I00 rsr/n), B clrysae rmpo- 

' C o ~ m m  B~JIE npongcna~ no 50 ur pacmpos  .reper c ~ e m m e  
KonooaRa c 0.5 r aomwa co c ~ o p o c ~ b n  I lan/aase. 

H ~ o o ~ ~ o m e m e  @a3 np. s ~ c p a a ~ ~ ~ ~  c o c ~ ~ o  I:I, spew 
KOKTalCTa - 5 W K .  

KcnLqa PC (pH 8) cTenem w e n e m  2'1~t cocTaBNuIa - 5O%, 

UeMeHTaUEE Ha 20%. 

IIose~eme nonoma B paccuax He H3DeHO. MCXOLSA H 3  npeA- 

c~amennit o ero nosenemx B pacTBopax /36/, M O ~ O  OXEAaTb, 

¶TO B paCCOnaX (pH 6,5) PO 6yAeT rKQOJLU3OBaTbcri H ,  copbapy~~cb 

Ha nocmponrrax RomeKTopax, 06pa3oma~b  ncemoKomow. 

Co~~ecTsoe paccMoTpeHse npe,qnonaraeMbur x m n e c m  CBO~CTB 

111-117 aJIeMeHTOB E IIOBeAeHEJ3 EX JIeI'KHX aHa0rOB lIO3BOJE-EIT 

BbICKa3aTb Qe&lIOJfOX~HEe 0 B03MOlIlIIblX @ p ~ a x  COCTOfiHHFf CT3 B 

.ranelre~cgax paccanax. Hadanee B~PORTHO EaXoauenue 

CT3 B paccanax B w e  oTpmaTabao s a p e ~ ~ ~ x  

I'WIOI'eKaLpiHX EXE OKCEI?aJIOreHnLqI4kZX KONarreKCOB. &Ul WIetdeH- 

TOB 111-112 B O ~ M O ~ O   axo owe me B B I W ~  MeTannopraHRgecmx 

coemennti, HO ~ e n 3 a  HCKJIUPHT~ 06pa30~ame EOJWIFXX EIUT 

6pOmHHX KOMIIJIeKCOB (112 1,- EJIE 112 Br; ) , KOHCTaHTa C T O ~ O C -  

TH KOTOPHX MOXeT OK83aTbCII BHllle, PeM MeTaJLIIOPI'aHH9eCKSiX 

KomeKcoB, T.K. o m e T c r i ,  ¶TO aneMeHT I12 6y~e.r ~ H ~ P H T ~ J I ~ H O  

6onee "wKo~~"  KBCJIOTOP no H ~ D E C Y ,  Hexem /fg /I3/. C a e ~ e ~  

T m e  y¶ETHBaTb IIpOI'H03hl 0 no~hrmennoh CIUIOHHOCTE CT3 K FWQO- 

m3y,sm M O X ~ T  ~ ~ E B ~ C T E  K EX ~axowemm B pacconax B s m e  

KOJUIO~S~OB nceaqommomoB. 

IIcx0.a~ ~3 B H I U ~ E ~ ~ O X ~ H H O ~ O  B nac~omqett pa6o~e  H a p w  c 

~ c n o m s y e m  pame MeTonawr npo~ojvmi ynbTpa@mbTpam 

pacconca ( s ~ e a e m e  K O J L I I O ~ B  H ~ C ~ B A O K O J I J I O ~ O B ) ,  aRcTp- 

( E ~ B J I ~ P ~ H E ~  MeTannopraRaPecxm C O ~ W H ~ H H P )  n ocaxneme 

~ O X C n L q O B  XeJIe3a B YCnOBHEM lQeAB@MT~JlbHOrO p83pymeRHR 

opraawecm coemaemil H BO~MOXIQM KOJLIIOHAOB. IIepexom 

K PaCCMOTpeHm MeTOAOB W 0 J I e m .  



cneTwxaaaa, ycTaaoBneriHor.1 B H E S K ~ H O B O ~ ~  aadoparopm JIRP 

om /2/. A m a p a ~ ~  p~ "pa a3Mepeimx OY. odycnoaaes 

aqepHhuw s s a ~ ~ o a e i i c ~ ~ ~ w a a  Kocmecmx w e t i  B cocramim B 

2.1. Coocaure~ne c rmoRcamm 

Teopemecme acnercm ROBLIBHTPHPOEWUUI MEIQO~II~M~HTOB 

coocwemeaa c rwpoxcaam nomodao pacworpemi ~ O ~ O T O B H M  /37/. 

Ilpme~areJrbnaHo r ~enemHcRHat pacconarv nerox nccaeaoBaa mropa- 

Y. /38/. Uoxe~xbr~mi arrcnepmearw d u o  noxasapo, nro a3 

paccanoB q r  pH 8 rxqpoxcmam npaRTwecm nowocrsn (90%) 

ooOcar(qaPTcrr Pt , Pb , Bi B ae 40% Ia . T a  ss mcxomoro pac- 

o m '  s l n e o t . ~  ~a 20% a ea 100% 18 npempmremso m p p o m ~ -  

aoro paccom, r.e. B YCIIOB- ommemu TC ao T C ~ .  Uep~are 
omrnr no uoHqeaTpHpo~alrw CAH coocaZqeHaev c rwoxcmaya npo- 

-Hem B p a 6 0 ~ a  /8,9/. B nepBOM OmTe OcweBae npOBO~ocb 

18 I 2 p a c c m  (nopmmm no 100 a) npl pH 6 E EL 9240 ME 

(qepea paccan B m~emie  ~ T W L ~ O F O  BpeMem nponyc=ca mcno- 
pea). Bec odpaaoxmmeroc~ B ymoaurx o m m  oc- rn,qpoxcma 

xemm (111) COCT~BJIJZU I8 r. Pacnenrarr a smaocrb  odpasqa 

c o c r ~ ( 1 ~ , 7 ) c ~ r r r r a - ~  WE nsrrepem aa a ( ~ )  (3 -. se 

B ¶ e a e x e ~ c m ~  paccoae (pH 6, Eh-I70 a), - 6 ~ 0  o n e -  
¶em0 8aoe, H(LIOXETCR B B$qe TL(I) . He C O O ~ T ~  c r w a c c a -  
JWE. Ha6mnae~oe =TOPFAUX /38/ ' 2 q  wexeBae TC c ~ B C W -  

I I P ~  pB 8 o6%acrraercrr, no-mmmow9, ~c~ omcnemeu TG 
~ ~ ~ o A O M  BO- WE DIETW0EOU XpEeEEE paCCaOB. 

nocb coocaasqeHme C D I  c r aqamipoaa~~c2  ~ ~ y o m c b n ,  Maprama 

CllH c rkSqpoxcwm, H a m  nposeaeH pm T a m  O ~ H T C B .  Ocmeme 
3 

JIpOBOAWIM B CTaJIbHOM PeaKTOpe ( ~ M K C C T ~ B  20 M 1, BHYTPeHHEDD 

nosepxHocTb xoToporo npeDapaTmbao noxpmaw IlHepTHbIM aoeM 

anoxcqqaoil CMOJIH. B nepaofi cepan orm~oa cTamnacb 3amm onpe- 

aenenm aa~donee n e p c n e x m m  c TOW apema nonoxa CT3 

C ~ X E H ,  Tax xax CRB. I' I6 a I' 37, Ha xo~opm panee nposomracb 

axcnepmeHm /7-9/, npmm B ampaibioe cocTornure a d m  3aKoH- 

cepaPrpoaarrmr. IIpe,@apa~enb~o Ha OCHOBaHaH ~poaneneaTHor0 

8FfanE3a' p8CCOJIOB OKOJIO 100 CIcBaXEH AJM H C C J I ~ A O B ~ H ~  d u o  

Exdpaao 8 ,  menqm Ha yCTbe no-eHnoe coaepaame Pb , In ,'Cd 
B AS (TadJI. 1) E p8ClIOJIOXBHIfHX OCHOBUlU pa3JIOMOB CTPYR- 

4 

q p ~ .  ILm cpaBHem B TadJlR4e I "pmxeao coxepxam mqoane- 

I 
M ~ H T O B  B pacconax C R B . ~  I6 B r 37 /a/. 113 paccono~ a m  8 

I 
CKBaraH (no 10 I l p O B O ~  OCa&lWHEe ~ H , I @ O R C ~ O B  r ( 0 6 8 8 n ~ ~ ~ 8 ~  

1 IO%aoro p a c ~ ~ o p a  NOOH no pH 8. IIpa amepema m(I) 0 6 p a 3 ~ 0 ~ ,  

I noqymmx as paCCOJIOB CRB. 3 25, 3 87 a 3 III, a a d m ~ ~ ~ w  

~ebommoe npememe  CROPOCTB CWTa MTHOBeHHb[X H ~ % T ~ O H O B  

a e n e m  @OHOM ( z  I m. 38 3-4 C ~ T O R ) .  M3-38 cTamc- 
! 

THW~ ( ~ T ~ . ~ H o c T ~  B ~ M ~ ~ B L I B ~  e n ~ m i ~ ~ o r o  odpa3ua rie npeaarma~ra 
1 

* Coaepxame mmpoaneMemoB B paccom o n p e a e m  peameao- 
cfvrgopecqe~m a a a w a o ~  OC&W~B,  nony-¶eHmx n p ~  oc€imeamra 
raqpoxcasoB (pH 8 ,  Eh=I000 KB) a smapmaam npod paccom. 



10 CYTOR) ePB2 W MOUIO rOBOpBTb 0 R ~ O & J I H ~ O  BWQREHB BRTHB-- 

HOCTE cnoaTamiOr0 Henemfi. Ommo B m e c m e  paboneii rwom- 
sa npaBonnepHo 6 w o  npemonoraTb HeRoTopoe npemmeme CAH B 

pacconax ~ K ~ ~ ~ H H H X  cm-. JIamaeihe o ~ m m  ~ ~ O B O W J I E  c 

paCCOJlWB aTHx CKBa..HH B " ~ ~ B o ~ c I C O ~ ~ '  BOAO& (C- CRBCBBIBE). Mc- 

n~a30Ban~He B pad0T~ pBaKT- W1- mPRy: h@K/CB< G{fl3jz - 
"vgi* ; Hd, Ce QJ .6H10 a Kcc(mOv - "nn. ~cnosm coocaqlem 
(~anaezc~op, pH, E ), o d a e ~  paccolre si sec noxyqeamx o c a ~ r o ~  

npmeaem B ~abn .  2. C~enerra coocamem mpoaneueamB 
( R , k , u , d s  ) C O C T ~  4&6GnpBpH6-7,5si80-9@ 

(Cd Q E  pH 8-8,5, RQ-BET EOlU&eHTpapOBaEHII. - 
5 *IO~-IO~.QII a s ~ e ~ e d '  noxpernrm 06paaqoa 8s qll( I )  aua- 
ro  n p e m e m  cneTa lrr~o~eqrrarx UeBTpoao~ ~eaexm ~ c ~ q  WHOM 
~e aa6mu,am. 

Ha~ecTiiO, ¶TO CTelIeEb COOCaWeKX% MEltpOWIeMeHTQB l E B K C I  

rsmua npa a o c m e m  pH m mqpomae. Mom0 6 ~ 0  n p e ~ o n o ~ ~ ,  

¶TO WE CIDS 1b3RO8 ~omewTpa4~0 Cm pH Ha¶~%lI8 0PO ~ o m 3 a a  

6 y a e ~  8.5 (BO~MOXHOCT~ aTQF0 O n e X m C B  B pa60Te /39/). 

d u o  nposeaeno ocaqleme ~EA~ORCHLIOB npa pH 9. ma-HO 

cxena nposexem omTa ae o~~rwanaca  OT y~asarr~~x B ~ e & .  2 

sxcnepmenmB. Ha ycTbe C R B B . H ~ ~ ~  3 25, 3 87 si 3 I11 d u o  OT&- 

paao no 5 3 paccom E asTo~cTepsiolt a o c l a ~ e a o  E vscw pac- 

nanoxem ~exuoaorwecmff ycTaaoBma (Peneaeacmdi x l ~ w e c ~ a i t  

s a ~ o n ) .  Paccon ( ~ c e r o  I5 2) a a ~ e n a ~ a w  B p e a ~ m p  a B Tenemre 

2 =COB z m p q o ~ & ~  (Eh=I000 u81.mee B paocaa (rrpir aeupepm- 

nePeu- CmTm ~ 0 3 ~ x 0 ~ )  B B O m  Fe (111) (100 m/m) 

n npa- IQ%-mdl pacmop ~ o f l a o p H 9 ( c ~ p ~  
pacxox KOH cccTaanrur I30 m). IIo O K O ~  x06-em 

nleno- npo~onaaw nepeMemmame B m ~ e m e  5 =COB. b e e  

B Te¶eme I CYmR QOBOZIHW OTCTBHBBABB. C-0- n p n n p  

% ~ e c b  n m e e  ~ p e u  nsYepeaur odpeaqo~ cocra~urm, 4-12 cprox. 

Coxepacanne hlaxpomeMeHToB B pacconax , m/n 

3 
( 1,5 2) nepenocm B p e a ~ ~ O p  0 6 ' 6 e ~ 0 ~  2 M , n0daBNUIEl 

0,5 M~ HaO (pH 9 ) ,  HarpemH no 80°c O C T P ~  n a p o ~  n B Teue- 

HE0 I CYTOK OTCTaEIBaW. OCB~TJI~HH~IR paCTBOp AeKaHTEipOBUH 
3 

B ~60pHli~; It O C T B B ~ B ~ ~ C R  IIYJIbne (0.3 M ) Z O ~ ~ . O ~ ~ B I I R M  1 ,7 h13 

(pH 9) H noBTopmm onepama HarpesaHua a OTcTauBaHm. O C B ~ T - -  

JIOHHHP PaCTBOP AeKaHTHPOBaJM B C ~ O ~ H H K ,  O C m C K  @IU[~TPOB~JM 

Ha ~J'~-@.lIbl"pe. Bec OC- B B03mHO CyXOM c C C T O ~ H  COCTaB-- 

JW1 22 Itr. M3 T[pOMblBHHX BO,IIHHX paCTBOpOB B cbopme IIpOBOw 

coocameille ramorrcma re (111) (ac6a-n 1.5 w recf3 6 Ha0 

Ei PaCTBOp Kok/ A0 pH 9).  ~ O W ~ H H ~ I B  npA 3TCM O C m O K  (800 r )  

npaic~mecm ~e conepxaaran Pb, Zn ,Cd I TC I A s  . ; r ~ w p o a n e ~ e r r ~ d  co- 

CTaB rmSgpOKCl%ltOB A pe3YJIbTaTbI COOCa-eHHR C HEME mQOBJIBM0H- 



Ko~ure~mp ~ ~ P ~ A B ~ P H ~ A ~ R :  pH Od'be~ B ~ c  
n o n r o ~ o ~ ~ a  paccoaa o c w .  paigma o c m  

Ia' 
I He B H O C ~  He n p o s o m  7,5 I5,O 14.0 
2 -"- -n- 8.5 I0,O 20.0 
3 -"- Xlropqo~amie 

Ek = 1.0 B 7.0 I5,O 8,O 
4 -"- -,I- 8,O I5,O 15,O 
5 -"- Eapbo~ax B O S ~ ~  

B m9emfe 2 CYTOK 

IIoame~me o c w  no- p c c o ~ a m  noa zaanemaeaa 80 am.  

HHA c ~E,QOKCHH~ME (IQH p a w m m  pH a E h 1 Buenemfi CZH n3 

pacconoB tie EiadmAa~. 

Cozepmme Me 
B ocame, $ sec 0.32 0,017 0,10 0,0033 0,014 

2.2. Coocameme c cYnbdjssnanarr 

I I ~ ~ B o M ~ ~ H o  dm0 OXEJ,aTb, ¶TO COOCa~elule Cm C cYJLb@lAaMR 

6ya-a~ ameKTnsmm taeTonoM ero BWeneHnfi si3 paccona, Tax x a ~  

x ~ J B K O ~ ~ H C C T ~  - o6qee H 3  IIpeACKa3blBaeMbM lJJM CT3 C B C ~ C T B .  

B M ~ C T ~  C TeM 8BTOpaMB /8/ 6~ CAenaH BhIBOJ 0 H Y I B K O ~  CTeIIeHII 

COOCaagqeHm Cm C ~yJIb@lJ@laraa MeTaJL?IOB HelIOCpeACTBeAHO H 3  paC- 

ccnoB. B B X ~ ~  BaxiHocTa aToro a a w ~ ~ ~ s e ~ a f i  pacCMOTpm pe3ynb~am 

OII~ITOB, Ha OcHoBama KOTOPHX OHO caesaHo, nomob~ee. Mcaeao- 

Bamacb cop6WU3 Cm Ha TOHKOCJIO~~HOM CYJI@II.UHOM ~0pdeH~e (THC) 

Ha OCHOse ZnS , a Tane  aaysamcb o c w  CYJI@EWOB xeneaa, 

CaMOKpOI13BOXbLIO maaBmRX ~3 pacconoB c EIKCOKEIM coAepmmeM 

HPS . I I ~ B  a s ~ e p e m  tia HA(O) 10 xcr o c w a  CYJ@EWB 

xenesa, o~odpa~Horo Ha ycme CKB.YI ( H2S = 2.3 m/n, 

E h  = 85 a, pH 5,5), bwo 3aperncTpaposaHo 5 m. 3a 28 C Y T ~ K .  

~ c x o m  a3 npeBmemR ~ o w e ~ ~ ~ a r r p r ~ T l  B o c m e  no cpaBHem 
4 c HCXOAHHM pacconoar. B 5-10 pa3 cTeneHb coocaasseHaR Cm c 



cynb@mam oueHeHa pa~noP He donee 1%. npmr aHaw3e a m  

Pe3YJlbTaTOB aBTOPH /8/, IIO-BwOhfy, He FTblBaJIPI,  ¶TO 

C C a O X  TeS JljlHTeJIbHOe BpeM KOHT~XTBP~B~JI C paCCOJIOM. 

npoacxomna ero MnoroKpaman nepexpnc~anw3aqan c o6pa30~a- 

HEleM Pa3JIEIPHKX MHHepaJIbHHX WPM: XEUIBBTa, MaKEHaBHTa H T.H. 

no obpa30sa~m C T ~ ~ H J ~ ~ H O ~ O  mepana-mpa~a .  B npoqecce nepe- 

KpmCTaJUIE3~ npoacxomno sacTRwoe " o ~ e ~ a e "  cynbma 

xenesa OT OAM~X ~ ~ E Z M B C H K X  ~ J I ~ M ~ H T O B  H AaKonneHHe ~PYTHX, 

obpasyonlax, rm npaamo, cobcmeme m e p m .  A B T O ~ ~ M E  /23/ 

YCTaHOBAeHO, ¶TO nOBHIUeHHOe COAepXaHEe TamR B I&QHTe 
CKB.YI ~ ~ ' ~ R C R I I ~ T C R  ~ e n b ¶ a h m  B I O I D P ~ ~  nopon&nTa (Tt ASS ) . 
B cnysae a 3 y ~ e ~ ~ o r o  B padore /8/ o c m  FeS ( o ~ o 6 p a ~  

B I977 r. ) np0IJeCCH IIepeKpHCTaJIJIE3- HOIIOJIHXTWIbHO 

O C J I O X ~ C b  E3MeHeHHeM PeXHMa padom caM0t CmamamHlr. H3JMBa- 

Hue pacconoa CKB.YI npexpa~mocb B I976 r o w ,  no yxe B I975 

r o m  pesm comeHEvrm cocTaB pacconoa: conepmme Ha3 C K H ~ H -  

nocb c 2,3 m/n HO 0 ,3 m/n,  oTnoaeme Moaocy@~~a npeKpani- 

noca /23/, T.0. no w&e# Mepe B Teseme I ram omdpanmli 

asTopaMa /8/ ocaqox cynbCm xeneaa " n p o ~ c ~ "  nnpa~mecc~a 

ae coxep-M 1125 paccmoan. Oneswo,  ¶TO Ha ocHcsanm 

HCcJIeHOBaHlW 3 T O r O  O C W  Bpm t9 MOXHO neJBTb -0- 0 

nosenemm CAH B nposeccax cooccu~qem c cyn@-. 

Bonee angopanamsen  om^ c THC - ' I n s  : nepes 2,9 m 
3 cop6e~m 6wo nponynleHo e I5  M paccona CRB.I'I~. AKTHBHOCTL 

cnoa!rmoro Henem osenena paa~oii (0-I,8) cYmml, cTenem 

~ s a n e n e m  CAH 0+24%. P e s y m ~ a m  o m m  YRBWBBDT, PTO pIIP 

cym@ma CAH He npeBhrmaeT pIlP ZnS , T.8. C 21.6. 

Bosraome c~oltcma cy-OB CT3 paccuroqwm Kopom- 

H qp. /38/. Ha OCHOBam H3peHaR HexoTOp~ CBOBCTB 

c y ~ w o a  ~ e ~ a n n o ~  (B OCHOBHOM awnmini pW) H a x c T p a n o m  

ax m O ~ C T L  CT3 6sm cnaaarr mm, PTO pIIP cy-OB 113.117 

~ I I ~ M ~ H T O B  paeH 10-20, T.e, mx ~ ~ C T B O P H M O C T ~  HecKoJLbKo ame ,  

¶eM OSBZaJIOCb. OTMe¶aJIocb, uT0 KO~eHTP~OBClHHe CT3 Ha CyJlb@- 

,qax ~3 Penexencmx pacconoa B O B M ~ H O  TOWXO rrpa coocamenaa 

EX IIO MBXBHH3w 06pa30~aABR ,JIBo&IHX COBBE H W  TBePJU.fX PaCTBOPOB. 

B aTOM CJlyWie llepBOCTeneHHOe 3He¶eHEe llpHO6peTaeT ~ 6 0 p  SfCnOJD- 

s y e ~ o r o  rrpH OCa&g3HEE xonnexTopa. ABTOPH /39/ ~ a 6 m a m   om- 
qecTsemioe BhLqeJreme C.4i npn CoocaxqeHm c C Y J L ~ ~ O M  MBHII, 

npn aToM PrMerWaecn B pacTBope B m m p a m o ~  xomteKTparplm 

Pb , AS EI Te MOl?JIH "~I'paTb POW" BHYTPeHHHX KOJUleKTOPOB. 

Y~ca3HB&Iocb, ¶TO BhLgWleHAe Cm npOBO,I@nOCb M 3  PaCTBOPOB C 

EE3K?¶M COJIeBHbl @OHOM. O ~ ~ K O  H 3  PaCCMOTPeHHR OIIHCaHHII EI 

CXeMM OmTa /39/ BHmO, ¶TO PaCTBOp, A 3  KOTOPOrO WCBOmBOCb 

o c m e m e  c y n w o ~ ,  no cocTaBy (xomlen~pamn XIIOPHA-mo~a 

3-5 MoJI/JI, MaKpOKOMnOHeHTbl Fe , ca,  Ma, ) 6~ 6JIE3XUM K 

selreKeHcxoMg paccony. 3 ~ o  ncsaomno HaM npemomraTb,  TO 

n p ~  ocaxgemH c y ~ ~ o a  HenocpeAcTseaHo a3 pacconoB 6y.W~ 

Tame r ia6ma~bcfi  r o m e c T s e m  m.ueneamre C.43. 

B Kasecme mnnermpa acno~~baoaaw Cu (n) a (a) ; Pb , 
As, Zn,Cd H ~ ~ , R O I E ~ ~ H T ~  KOTOPHX B paCCOlIe 1 MT/JI; Om SB- 

N L W C ~  w ~ ~ ~ p e ~ m ~ "  xonneKTopam. Ocameme npoaomm c n e m  
3 

l s ~ ~  0 6 ~ 8 3 0 ~ .  M c x o ~ ~ ~  paccon saxavn~awr B peamop (2 M 1, 
, q 0 6 a ~ ~ w 1 ~  HCt (no pH 2) E paCTBOpH CU ( ), Ha (*4)2 
~3 pacgeTa 100 m/n no GI E 10 m/n no Ha . P a c ~ ~ o p  n a r p e s m  

ao aoOc E B Teqeme * 3 sacoa nponycxarr~ HrS * , MewIeHno nom- 

man p~ no 6 a oxmaman pacmop no 30'~. Bec noJryseHHoro B 

3 e m m o M  onme (2 M paccona) o c a m  CYJL~@HHOB cocTamm 

-600 r. Conepxame M H K ~ O ~ ~ ~ M ~ H T O B  B acme ( C ~ H T  c paccOnoM 

CKB. 325) coc~asnno, %: 2" - I , I 3 ;  ?b - 0,24; 7l - 0,020; 

3 XB e m o M  onme sepes 2 M paccom 3a 3 mca n p o n y c m  
H2S , n o ~ r s n e s d  C O N I H O ~ C ~ I ~ I M  pa3ncxeme~ 2,5 KT PeS . 



AS - O,O6; Cd - 0.04, T.e.  H ~ ~ J W ~ J O C ~  J&OCTaTO¶HO IIOwOe 

EX awenetme (e 80%). Ilo n a ~ ~ o i i  cxeMe ~HJKE nponenetm O ~ T H  

c pacconoM c ~ ~ . 8 2 5  H 387 (no 6 M ~ )  H " ~ ~ B O A C R O ~ "  B O A O ~ ~  

3 ( 4 M ). HpB E13MBpBHHB CYMMH IIOJly¶BHMIX O C m O B  ( 5 XI?) Ha 
m( 1) IIPeBhrmeHHR PRTKBHOCTB CIIOHTaHHOrO ZeneHHR H a  WHOM 
He Ha6JIDnaJI.H. 

2.3. KOH~~H'I'DUIIOB~HH~ MElKDOWreMeHToB I I ~ M ~ x T ~ B ~ ~  

Ha At B Zn 
P a ~ e e  O ~ T H  no w e n e m  CE-l a3 paccona u e ~ e ~ ~ a m e i l  

(caonpom~om.~oe snexTpomecxoe  ocameme MeTannoB ~3 

PaqTBOPOB Ha IIOBePXHOCTB Apyl'EX MeHee " 6 n a r o p o ~ " )  

JQQBeAeHH B pa60~e  /8/. 

Pepes KOJIOHW C IIpeHBapHTeJIbHO ~KTHBEPOB~HH~~M AL ( B  BH&e 

cryymcu) 6wo npony4eHo 20 M~ paccona. ~osepxnocw At 
IIOKpKJBCb IIJIOTW CJIOeM O C a K B  MBTaJIJIOB (B OCBOBBOM C B H ~ Q ~ ) .  

Iloqosmia n o w e m o r o  B 3ToM omTe o6pasqa ( -  I IW) ~ 3 ~ e p e m  

Ha IIP(0) 3a 9 CYTOK, aBTopaMB /8/ 6wO aaperacTpnposaHo 

6 mny~~bcoa. 

A a a a o r m e  H p44 p,pwHX OIIhITOB IIO H3BRePBHHD Cm H3 

pacconoB ueMenTame8 nposezetm B ~ac~olmleP paborn. I l c x o v  
PaCCOAX yKa3aHHUX B ~ a 6 ~ 0  1 CXBaXEE H 3aBOACRaR Born.  

Mcno~16syeM A t  ( B  BEAe CTPJ'XRE) IQ0~aPHTBJlbHO 06padaTh1~~H 

lW'QayIOpMeTaEOM E aKTEBEpOBYIH PaCTBOPOM HC1 . ~ I I ~ I T K E  

EamexerraR Cm B ~ C J I O B ~ ,  manorwarn /8/, Ee npmen~ K nono- 

XET0JIbHhW p03yJIbTaTeM.  TO MOM0 ~ ~ ' ~ R c H I I ~ c I I  TBM, PTO Ham 
B lIOJIJ¶eHEH T0r;rleCTBeHHOrO /8/ o b p a a ~  KOH4eHTpw 

Cm B HeM bwa H ~ ~ o c T ~ T O U ~ O ~ ~  &U3 PeTECTpaqHH Ha AeTeRTope 

C -mTppm @HOM I HMII/C~TKH. B CBRaH C Wl'llbl AaMH IQOB0H0- 

wr omm c u e n n  n o s m e w  cTenem s w e n e m  CJH. Bsysa~m 

Bp0MeHH KOHTaKTa @3, PaCTBOpa, yCJI0Bd aXTEBa- 

~SBH Al . Haadonee mrnpecme peayamam rmonyxem B ~CJIOBEEX 

&AE~exbEo% (oKoJIo 1 W C ~ )  a r t T H v  A t  2E mCTBOpOM HCL . 

IIpn T ~ K O &  o6pa6ome A L  - C T p m  HMeJIa CBJIbHO pa3BBTm IIOBePX- 

H O C T ~  BIUIOT~ no ~ e w n a h m  CRBO~HHX o ~ ~ e p c ~ n n .  Kono~Ky c 

3 KI' C E J I ~ H O ~ K T E B ~ O B ~ H H O ~ ~ A ~  -CTpJ'XXEI B TePeHBe 9 CyTOR 

3KClTOHPrpOBaJIE Ha YCTbe ~~E3.325. CKOPOCT~ lTpOIIYCKaHEJ3 PaCTBOpa - 
3 A/- , T.e. o 6 s e m a ~  ~ a r p y s ~ a  cocTasHna omao I3 M~ Ha I m. 

B xoze omTa J Q O B O ~ J I U  aa-s npo6 Hcxomoro paccona E ~a BH- 

XOne E13 XOJIOHKEI. Cp0mee CYTOrIHO0 COnepEBHHe MHKpOWIeMeHTOB 

B paccone coc~aanruro, w/n: Pb - I,3; Cd- 0,4; A s  - 0,s. 

KoWeHTparpr~ Pb B pacmope nocrre qeMenTaqHH B TeneHse BCeX 

9 CYTOK He npeBbrmana O, I  w/n ,  AS - B nepme neTsepo CYTOK 

cocTamaqa 0.3 w/n, Hanee B Teseme 2 CYTOK no~manacb no 

ucxomofi. Co~eplraH~e @ B paccone no B ncme qeMenTaum 

3 
H e  E3M0~0cb.  B 3TOM OmTe H3 Z 4 M paCCOna 6w BHAeJI0H 

llpaKTE¶ecIW BeCb CBHHeQ, T.e. HOCTHraJIOCb K O H u e H T p H P ~ a H H e  

4 5 2  I0 . Omaxo conepxame CE-l B HeM H e  rrpeBhrmano npenena 

od~apyge~m HefiTpOHHUM AeTeRTOpOM. 

noJlyne~& pe3yJIbTaT MOXiHO 6wo o ~ z R c H H ~ ' % ,  HCXOJW B3 

npemonowm, ¶TO " a ~ m w e  uenTphrt' Al IIOJIHOCT~D "6no~mrpyw~- 

CR" CBHHJJOM, PTO 3 a ~ p y m e ~  mene rne  CE-l. nposepm 3 ~ o r o  

npemonoxemfi nepes Konomy c 2 m Al-c~pymc~ nporrycxcaw 

n 20 M' paccona, H3 ~~ompom npemapaTewao coocamam ~b 

C TEmOKCHAaMU n p B  pH 8. R B 3TOM clIysae CROpOCTb CPeTa 

MI'HOBeHtLbM ~efiTpOH0~ AeJreHIyr Ha m(I) He llpeBarmaJB Q0Ha. 

C QeJIbQ IIOBhrmeHER KOHI&HTpBpOBaHHR Cm Q(IBOJWIH HaJIb- 

  em nepepa6oncy ~ K C I I O ~ O B ~ H H O ~ O  A L  . JJLH wore 10 KI' 

axcnoHHpoBanHoro rra ycme c1a.387 ammmm (npoqqe~02150 M~ 

pacconana) nocrrenoBaTewno 06pa6a~mann paCTBOpaM0 HHOt (28) 

B N~O#(IO%-HI&) n p ~  T : X  = I :5 no npaKTwecwr noworo o6~ome-  

IIOBepXHOCTE. n0me~HHe PaCTBOpU 06ze r rp r~~~1  U npOBOAEJE4 

OcWeHHe C ~ J I J J W O B  (pH 2, KOJUIeKTOP b ) B rUmOKCES90B (pH 8). 

B0 BTOpOM OmTe 06pa60~1q 10 m 3KCIIOHBpOBaHHOrO B aHanornrWm 

ycrrOBa~x A t  npoB0~AJm 28 pacmopoM H 4  llpH HeIIpepmHoM XJIO~H- 
























