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1 B c ~  BblAeJleHHble OpraHMqeCKMe @pa KuMM fl PeACTaBJlRIOT c060k 
r y c T M e  M a c n n n n c T M e  n p o 3 p a q ~ ~ e  KMAKOCTM m e n T o r o  u s e T a ,  x o p o u ~ o  

PaCTBOPMMMe B X J l O p 0 @ 0 p ~ e .  

P e 3 y J l b ~ a ~ b l  3KCflepMMeHTOB fl0 3KCTPaKuMM 30JlOTa M PTYTM 

u 3  p a c T B o p a  NaC 1 (200 r/n) , M o A e n w p y w e r o  q e n e ~ e ~ c ~ u k  paccon, 
n p u e e ~ e ~ b l  B ~ a 6 n .  1 .  .s. 

T a d ~ u y a  I 
~ K C T ~ ~ K ~ H R  "~Au ,  203Hg OpI'aHW4eCKHMH KOMnOHeHTaMH ,. 
P e n e K e H c K o r o  paccona 

Au, pH = 8,7 Hg, pH = 8,O 

- -1,5 -2 
2 0- 1 18,8 30,1 
3 0- 2 -3 - 2 

0-3 24  ,O 39,9 

-MOKHO BMAeTb,  r (T0  M3BnecleHMe 30JlOTa M PTYTM M3 XnOPMAHblX 

p a c T B o p o e  n p o n c x o A n T  npu ~ c n o n b a o ~ a ~ ~ ~  B K a q e c T s e  a K c T p a r e H -  

TOB @paKuMk @-I M @-3. b~ @paKuMM @-2 C T e n e H b  3KCTpaKuMM CO- 

c ~ a ~ n n e ~ ' 2 - 3 % ,   TO C o n o c T a s u M o  c a ~ a n o r u q ~ o i  ~ e n n q u ~ o f i  Ann 
clMCTOr0 ~ J l O p 0 @ 0 p M a  M MOKeT 6 b l ~ b  0 6 b f l ~ H e H 0  B3aMMHblM 3aXBaTOM 

@ a 3 .  Ann @paKubIk @-I M @-3 npn OAMHaKOBblX YCnOBMRX 3KCTpaKuMM 

3HaqeHMR CTeneHM M3BneqeHMR MeTannOB 6 n u 3 ~ u .  Ha OCHOBaHUM 3 T O -  

r o  @aKTa  M ~ a f i ~ e ~ ~ o r o  c o A e p H a H u n  @ p a ~ u u k  @-I M @-3 B q e n o q H o M  

I CMblBe C 6AY / C O O T B ~ T C T B ~ H H O  0,17 M 1,73 r/ ,  a T a K K e  npeAn0Jla- 
ran ,   TO B npouecce C O P ~ ~ M M - ~ e c o p 6 u u u  H a  6AY H e  n p o u c x o A n T  

@pa ~ u w o H M p o e a H c c ~  o p r a n n ~ u  , MOKHO ~ ~ K J I I O ~ M T ~ ,   TO B r (eneKeHcKoM 

PaCCOIle 30nOTO M PTYTb  HaXOARTCR B OCHOBHOM B COeAMHeHMM C B e -  

UeCTBaMM, COAepKa~MMMCFl BO @paKuMM @-3. 
M K - c n e ~ ~ p  @ p a ~ u u n  @-3 n p e A c T a e n e H  H a  puc .2. O w a  u 3  ~ a u 6 0 -  

nee MHTeHcueHblx nonoc n o r n o q e H n R  n e m u T  B 06nac~u 1500-1800 CM-I 

C MaKCMMYMOM 1710 CM", OHa 06ycnosne~a BaneHTHMMM aCMMMeTPMq- 

HMMM K O ~ ~ ~ ~ H M R M M  HeMOHM3MPOBaHHblX K ~ P ~ O K C M ~ ~ H ~ I X  rpynfl, q T 0  h 

y ~ a 3 ~ s a e ~  H a  K M C ~ O T H M ~  x a p a K T e p  M c c n e A y e M o r o  B e q e c T s a .  nonoc~ 
1420 M 1455 CM-I XapaKTepHb l  AJlR ~ M K ~ O ~ ~ K U ~ K ~ ~ ~ O H O B ~ I X  KMCnOT 

/ U K K / ,  KOTOpMe , COOTBeTCTBeHHO , MOKHO OTHeCTM K K O J ~ ~ ~ ~ H M R M  4 

CH2-rpynn B UMKnax M noA BnuRHMeM C O - C B R ~ M / ~ / .  PRA O C O ~ ~ H H O -  

c ~ e k  c n e K T p a  n o 3 ~ o n n e ~  c A e n a T b  a a ~ n o q e ~ u e  o n p n H a A n e m H o c T n  B e -  



U e C T B a  @paKuHM B OCHOBHOM K PRAY ~ M K ~ ~ O ~ ~ H T ~ H K ~ ~ ~ O H O B ~ I X  KMCJlOT 

/uf lKK/. T ~ K ,  AJlR UnKK MHTeHCMBHOCTb flOJlOCbl npkl 1420 CM-I 6 0 n b -  

U e ,  4eM n p H  1455 CM-1/8/ .  B C J l y 4 a e  ~ H K J ~ O ~ ~ K C ~ H K ~ ~ ~ O H O B ~ I X  KMC- 

J O T  /u rKK/  ~ a 6 n I O ~ a e ~ c f l  0 6 p a ~ ~ a R  K a p T n H a .  P a 3 n n 4 n ~ b  U K K  noaeo- 
n R e T  TaKme n o n o M e H n e  nonocw B 0 6 n a c ~ n  2900-2960 C M - ~ ,  MR M e -  

T n n e H o e M x  rpynn UflKK x a p a K T e p H o  n o r n o u e H n e  npn 2945 t ~ - ~ ,  A ~ R  

UrKK f lpOHCxoAHT CABMI- C TOG nOJlOCbl B 0 6 S l a c ~ b  2920 CM-'/ ' / .  TOT 
@aKT,  4TO B C n e K T p e  H ~ ~ J ~ I O A ~ I O T C R  06e flOJlOCbl, CBMAeTeJ lbCTByeT  

0 npMCYTCTBHH B COCTaBe @PaKuMM HeKOTOPOrO KOnMqeCTBa UTKK. 
~ O ~ O C U  n r n o U e H n R  7 1 5 , 7 6 0 ,  850 CM-I MOMHO OTHeCTW K U K K  

n 3 0 c ~ p o e ~ n f l ~ ~ / ,  a nonocy 1380 CM-I - K ~ o n e 6 a ~ n a ~  C H 3 - r p y n n b l  

M e T n n a a M e u e H H u x  ~ A K K / ~ / .  unpo~ne n o n o c M  B o 6 n a c ~ ~ x  2500-3000,  
900-1000 CM-' X a p a K T e p H b l  AnR MOJleKyn KMCnOT, CBR3aHHMX B Ankle- 
P bl /I0! O T C Y T C T B H ~  B C n e K T p e  MHTeHCMBHbIX nOJlOC B o6nac~n 1500-  
1600 CM-' n 705 CM-" n o ~ a 3 b l e a e ~ ,   TO B n c c n e ~ y e ~ o f i  o p r a H n K e  

H e T  a p o M a T n  ec nx c o e ~ n ~ e ~ n f i .  
B p a 6 0 T e  l l c o o 6 ~ a e ~ c ~  o ~ a c c - c n e ~ ~ p o ~ e ~ p n r e c ~ o ~  n 3 y  q e ~ n n  

~ap6otioeux KHCJlOT ~ O A O ~ P O M H ~ I X  TepManbHbIX BOA nOJlyOCTpOBa qe- 
JleKeH. P e 3 y n b ~ a T b l  3KCnepHMeHTOB f lOKa3aJl l4,  4TO CpeAM H n X  npeo6- 
naAalOT MOHOuHKJlH4eCKMe KHCJlOTM C 9-10 aTOMaMW Y r J l e p O A a  B C K e -  

n e T e .  C y 4 e T O M  3TMX @ a K T o B ,  a TaKMe M H @ o P M ~ ~ M M ,  n0J l y4eHH0 f i  

npn ananme H K - c n e ~ ~ p a  @ p a K u n n  @-3, MomHo n p e A n o m n T b  B O ~ M O ~ H ~ I ~  

o6que CTPYKTYpHble  @ o p ~ y n b l  npeo6na~aaqnx ~ n c n o T :  



f l p 0 ~ y K ~  B ~ ~ M M O A ~ ~ ~ C T B M R  p T y T M  M @ p a ~ u M M  @-3 f lpe f lCTaBJ l f leT  

n n O X 0  P ~ C T B O P M M ~ I ~  B BOAe M X J l ~ p o @ O p M e  6 e n b l h  f l o p o w O K  6e3 3afla- 
X Z .  O T A ~ ~ ~ H M ~  f l pOAyKTa  OT H M T p a T a  PTYTM M HaQTeHOBMX KUCJlOT 

flpOBOAMnM, MCnOJlb3y f l  MX pa3JlM'-lHyKl PaCTBOPMMOCTb B yKa3aHHb lX  

PaCTBOpMTen f lX .  

Ha pnc.3 n p e A c T a e n e H  M K - c n e ~ ~ p  U c c n e A y e M o r o  n p o A y K T a .  flpu 
e r 0  aHaJlM3e C n e A y e T  OTMeTMTb,  c(T0 BMeCTO flOnOCbl 1 7 1 0  CM-I, 

C O O T E ~ T C T B ~ ~ O ~ ~ ~ ~  K ~ P ~ O K C M ~ ~ H O ~ ~  rpyflf le, f lOflBnfl lOTCfl flOJlOCbl B 06- 
AaCTM 1300-1  700 CM-' C M ~ K C M M Y M ~ M U  n p M  1380, 1580 CM-I , O T B e -  

'4alOqMMM CMMMeTPMqHblM M aCMMMeTPMUHblM BaJleHTHblM K O J ~ ~ ~ ~ H M R M  

MOHM3MpOBaHHMX K a p 6 0 K ~ M J l b ~ b l ~  rpyflfl l*O/. 06 0 6 p a 3 0 ~ a ~ u u  CBR3U 

MeTaJ lJ l  - KMCJlOpOA C B M A e T e n b C T B y e T  f lORBneHUe  U H T ~ H C M B H O G  f lOJl0-  

Cbl C MaKCMMYMOM fl M 6 0 CM", O T H O C R ~ ~ ~ C R  K BaJleHTHblM ~ 0 n e 6 a -  
HnRM 3 ~ 0 f i  c B R 3 n  / 1 5 9 1 3 9 .  0 npncyrcrsuw pryrw B cocrase uccne- 
W e M o r o  n p o A y K T a  c B n g e T e n t , c T B y e T  T a m e  x a p a K T e p u c T u q e c K o e  

PeHTreHOBCKOe M 3 n y q e H M e  C 3 ~ e p r M e G  9,9 K ~ B ,  COOTBeTCTBy lOuee 

La -nn~nu  ~ T Y T M  , 3 a p e r ~ c ~ p ~ p o ~ a ~ ~ o e  npu P@A . 
~ M P O K Y O  f lOnOCy 3000-3650 CM-' C MaKCUMYMOM 3400  CM-I MOMHO 

O ~ ~ H C H M T ~  BaJleHTHblMM K O J ~ ~ & ~ H M R M M  O H - r p y f l f l b l  C CUJlbHblMM CBR3FI- 

M M j 9 / .  8 CTPYKTYPe  MCCneAyeMOrO f l p O A y K T a ,  no-BMAHMOMY , HeT'  

M3OJlMpOBaHHblX OH-rpypfl, B np0TMBHOM C n y q a e  B C f l e K T p e  f lpOf lBM- 

n a C b  6b1 y 3 K a R  M MHTeHCMBHaf l  f lOJlOCa 3710 CM-I. f l 0 J l y q e ~ ~ b l e  @ a K -  

Tbl f l 03BOn f lOT  flpeAflOJlOMMTb, L(T0 f lOJlY'4eHHOe COeAMHeHMe RBJlf leTCR 

OCHOBHO~ COJlbO PTYTM M UAKK n, BOSMOMHO, 0 6 p a 3 y e ~  AMMePHble 

n n M  6onee c n o m H u e  K o M n n e K c b l .  

Ha pMC.4  n p e A c T a B n e H  M K - c n e ~ ~ p  @ p a ~ u M u  0-1. K a K  BMAHO, B CO- 

C T a B  @paKuMM BXOART ~ a p 6 o ~ o ~ b l e  KUCJlOTbl - f lOnOCa 1710 CM-I, 

B TOM L(MCJle UflKK M UTKK, 0 UeM CBMAeTeJlbCTBYlOT flOJlOCbl 1455, 
1420 ,  1280 CM-I. H a p ~ ~ y  C ~ ~ O C T ~ ~ ~ M M U  Ha@TeHOBblMU KMCJlOTaMU 

O p a K u M f l  COAepMMT AnMHHouenOlcHble C T p y K T y p b l  C 6-12 M 6onee a T 0 -  

M a M n  y r n e p o ~ a  ,  TO o T p a m e H o  B c n e K T p e  nporpeccuek nonoc B 06- 
n a c T n  1040 -1200  CM-I n p n q e M  nonoca 1040 CM-I MOMeT n p u H a A n e -  

M a r b  K u n K n o r e K c a H y 1 1 4 1 .  6onee n p o c r b l e  MupHbIe  c o e A u H e H w a ,  

B TOM qncne M ~ O C T ~ O ~ H M R ,  x a p a ~ ~ e p n 3 y o ~ c ~  n o n o c a M u  710,  755, 
855, 887 C M - ' I 7 / .  M H T ~ H C M B H M ~  IlOJlOCbI 2870 M 2950 CM-I COOT- 

BeTCTBylOT BaJleHTHMM K o J l e 6 a ~ M f l ~  C H - c ~ R 3 e k  MeTMneHOBblX rpyflfl an- 
K n n o e  M u n K n o r e K c n n o e . n o n o c a  3000-3700 CM-I o T B e q a e T  c n a k  
CBf l3aHHMM M o n e K y n a M  BOAM. T ~ K M M  o 6 p a 3 0 ~ ,  f l pOaHanM3UpOBaB MK- 
c n e K T p  @ p a ~ u n n  0-1, MomHo n p e A n o n o m u T b ,   TO OHa c o A e p m u T  n e r -  
K n e  M T m u e n u e  ~ a p 6 o ~ o ~ ~ e  K n c n o T b l  H a Q T e H o B o r o  pnna, a TaKme  

n p e A e n b H b l e  C o e A n H e H n R  c k n e e  u e M  u e c T b n  a T o M a M u  y r n e P o A a .  

C ~ ~ B H M B ~ R  COOTHOiUeHMe M H T ~ H C M B H O C T ~ ~ ~  flOJlOCbl 1710 M nOnOC B 06- 
n a c T M  11 00 CM-I B C f l e K T p a X  ~ p a ~ u u k  0-3, MOMHO 3aKl l lOqMTb,  q T 0  

B f lOCJleAHeM CJlyqae KOHueHTpauMR C O ~ A M H ~ H U ~  KMCJl0THOrO X a p a K T e -  

pa B 06pa3ue c y u e c T B e H H o  t inme.  



Bbllue Ann @paKuuu 0-3 / u c q e a ~ o ~ e ~ u e  nonocbl 1710 CM-1 u noflene- 
Hue nonoc 1380, 1580 w nonoc B o 6 n a c ~ u  600 CM-'/. npu aToM 
B cneKTpe CoxpaHfleTcfl nporpeccufl nonoc, XapaKTepHafl nnfl anu@a- 
TuqecKux panuKanoe c 6-1 2 u 6onee aToMaMu yrnepona /CM. PMC. 5/. 
Ha o6pa30ea~ue Ha@TeHaTOB pTYTM YKa3blBaH)T TaKW pe3YnbTaTbl 
P0A . 

T ~ K M M  0 6 p a a o ~ ,  IlOnyqeHHbIe AaHHble CBnfleTeflbCTByOT 0 TOM, 

q T O  ~ K C T P ~ K ~ M O H H O - C O P ~ ~ M O H H ~ I ~  C B O ~ C T B ~  30nOTa U PTYTU B qefle- 
KeHCKMX paCCOnaX Onpe~enflIOTCfl UX B ~ ~ U M O ~ ~ ~ C T B U ~ M  C HaoTeHOBbl- 
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