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T h i n - L a y e r  C h r o m a t o q r a p h i c  S e p a r a t k n  of C o p p e r  and Mercury  

C h e l  a t e s  

V.J.Babar and V.M.Shinde 

D e p a r t m e n t  o f  C h e m i s t r y ,  S h i v a j i  U n i v e r s i t y ,  

Ko lhapur  416 004, I n d i a .  

T h i n - l a y e r  c h r o m a t o g r a p h i c  s e p a r a t i o n  of m e t a l  imns  h a s  

become immense ly  p o p u l a r  i n  a n a l y t i c a l  c h e m i s t r y  i n  v i e w  of i t s  

s p e e d ,  s e l e c t i v i t y  and a p p l i c a b i l i t y  a t  t r a c e r  l e v e l .  w i n o l i n e -  

2 - a l d e h y d e  t h i o s e m i c a r b a z o n e 1 * 2  was f o u n d  t o  f o r m  y e l l o w  c o l o u r e d  

c h e l a t e s  w i t h  m e t a l  i o n s  s u c h  a s  c o p p e r ,  n i c k e l ,  z i n c ,  m e r c u r y ,  

i r o n  and l e a d  a t  pH 7.5 and e x t r a c t  i n t o  c h l o r o f o r m ,  T h i s ,  

however r e d u c e s  t h e  s e n s i t i v i t y  o f  t h e  r e a g e n t  a s  a chromogen ic  

a g e n t  b u t  t h e  c h r o m a t o g r a p h i c  r u n  o f  t h e  c h e l a t e s  on  a t h i n  l a y e r  

o f  s i l i c a  g e l  c o a t e d  o n  g l a s s  p l a t e  i n c r e a s e s  t h e  s p e c i f i c i t y  and 

s e l e c t i v i t y  of t h e  r e a g e n t .  I n  t h i s  a r t i c l e  we p r o p o s e  a method 

f o r  s e p a r a t i o n  o f  c o p p e r  and m e r c u r y  c h e l a t e s  f r o m  b i n a r y  m i x t u r e s  

c o n t a i n i n g  c h e l a t e s  of z i n c ,  l e a d ,  i r o n  and n i c k e l .  The method 

i s  a p p l i c a b l e  f o r  a n a l y s i s  of s y n t h e t i c  m i x t u r e s  and s t a n d a r d  

sample s . 

EXPERIMENTAL 

A s l u r r y  o f  s i l i c a  g e l  G (BDH, AH)  and b i n d e r  was  u s e d  f o r  

c o a t i n g  g l a s s  p l a t e s  (20 x 5 cms) and a s c e n d i n g  c h r o m a t o g r a p h y  
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8 4 2  BARER AND S H I I D E  

w a s  p ~ r f o r s m d  i n  2 1 . 5  x 5.2 cpns g l a s s  j a r s  s a t u r a t e d  w i t h  v a p o u r s  

of t h e  s o l v e n t .  pH w a s  r n ~ a s u r e d  on  P h i l i p s  p t i  m e t e r .  

/ ( e t a 1  s o l u t i o n s  c o n t a i n i n y  too ug/ml  o f  m p t a l  i o n s  were 

p r e p a r e d  by d i s s o l v i n g  g u a r a n t e e d  g r a d e  C O I J ~ ’ ? ~  s u l p h a t e ,  z i n c  

s u l p h a t P .  l e a d  c h l o r i d e ,  f e r r o u s  ammonium s u l p h a t e ,  m e r c u r i c  

c h l o r i d e  and n i c k e l  s u l p h a t e  s a l t s .  

J U  i n o 1 i n e  - 3 - z l d  e h yd e t h  i o semi c a r h a z o n e  (u  AT) “a s 

s y n t h p s i r e d  a s  e a r l i e r  r e p o r t e d ’  and 0.1 ‘% w/v s o l u t i o n  i n  1:L 

914F : H20 w a s  m p l o y e d  f o r  f o r m i n g  c h e l a t e s .  

S o l v e n t s  u s e d  f o r  d e v e l o p m e n t  were p u r i f i e d  and  

d i  s t  i 1 l e d .  

‘ak? Pn a l i q u o t  (20 m l )  o f  s o l u t i o n  c o n t a i n i n g  200 to 

1’30 11y o t  m t a l  i 3 n 5 ,  pdd 4 m l  o f  0.1 ’% 4AT s o l u t i o n  anti a d j u s t  

thi; pH t o  7 . 5  w i t h  d i l u t e d  NaO14/H2S04 s o l u T . i o n ,  i n  a t o t a l  vo lume 

of 2 5  m l .  T r a n s f e r  t h e  s o l u t i o n  i n t o  a 100 n i l  s e p a r a t i n g  f u n n e l  

and  r x t r a c t  t w i c e  e a c h  f o r  21) s e c  w i t h  5 n i l  of c h l o r o f o r i f c .  Collect 

t h o  c h l o r o f o r m  e x t l a c t ,  d r y  i t  w i t h  a n h y d r o u s  s o d i u m  s u l p n a t e  a n d  

spot.  i t  on  s i l i c a  c o a t e d  q l ~ s 5  p l ? t . e s  w i t h  , ! i i c r o  c a o i l l a r i ~ s .  

A f t e r  4 r y i n . j  t h e  spo?s,  thGa cnrom;,t.ograrns weie develop . : :  i n  j a r s  

s a t : : r i t e d  w i t h  vapor ‘ ,  o i  s o l v e n ~  T i x t c r e s .  Th? s o l v e n t  5 werr? 

‘7llowl.d to a s c e n d  13 cm f r q m  the, s t a r t i n q  l i n r s  o n  the  p l i t - e  an<! 

t h o  r c . . l , u i r w  tlrn.3 w a 5  n o t r d .  . > e v e l o p e d  p l ~ t ~ s  wore d r i e d  a n d  

c a t . i o n r ,  were d e t e c t e d  w i t h  a p p r o p r i a t e  s p r a y i i i ~ :  a , 3 e n t s  t o  f i n d  

0 11 t. !?.f v 3 1 CI Q 5 . 
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S e v e r a l  s o l v e n t  m i x t u r e s  were  t r i e d  f o r  tne  d e v e l o p n e n t  

of individu.?!  m e t a l  c h p l a t c s  and X f  v z l u e s  a r e  n o t e d .  

s u i  Lab le  s o l v e n z  m i x t u r e s ,  t h e  c o r r e s p o n d i n g  R f  v a l u e s  and t h e  

ave,raye t ime r e  , u i r e d  f o r  t h e  d e v e l o p m e n t  a r e  r e p o r t e d  i n  

T a b l e  1. C o n d i t i o n s  were d e v e l o p e d  f o r  s e p a r a t i o n  of  c o p p e r  

and mercu ry  c h e l a t e s  f rom o t .he r  m e t a l  c h r l a t e s  i n  a b i n a r y  

m i x t u r e .  Copper  i s  s e p z r a t e d  from z i n c ,  l e a d  and i r o n  u s i n g  

e t h a n o l  : a c e t o n e  ( I :  1 )  s o l v e n t  m i x t u r e  w h e r e a s  m e t h a n o 1 : e t h a n o l  

(1 :3 )  s o l v e n t  m i x t u r e  w a s  employed f o r  s e p a r a t i o n  o f  c o p p e r  f r o m  

m e r c u r y  mrl n i c k e l .  The r e s u l t s  o f  s e p a r a t i o n  a r e  a i v e n  i n  

T a b l e  2 .  V e r c u r v  was s i m i l a r l y  s e p a r a t e d  f r o m  z i n c ,  l e a d ,  n i c k e l  

and i r o n  u s i n g  p i t h e r  e t h a n o l : a c e t o n e ,  e t h a n o 1 : b c n z e n e  o r  

m p t h a n o 1 : e t h a n o l  s o l v e n t  m i x t u r c s .  ThP mercu ry  s e p a r s t i o n  a r e  

r e p o r t e d  i n  T a b l e  3.  

The most  

About 1.03 g of b r a s s  i s  d j . s s o l v e d  i n  n i c : i c  a c i d ,  

e v a p o r a t e d  t o  d r y n e s s ,  P x t r a c t r d  ir:ith 0.5 I'm H2SQ4 ma a i l L t e d  

t o  2tm m l .  P n  a l i q u o t  p o r t i o n  o f  t h e  b r ; s s  s o l u t i o n  w a s  t a k e n  

and f u r t h e r  p r o c e d u r e  f o r  c h e l a t e  f o r m a t i o n  and T I C  s e p a r a t i o n  

was f o l l o w e d  a s  d e s c r i b c ? d  above.  C o p p r r  and z i n c  s p o t s  were 

! o ~ r : ? d  on t h c  g l a s s  p 1 ; t e s  w i t h  a p p r o p r i a t e  s p r a y i n g  a g e n t s .  

About L g of qun m e t a l  w a s  d i s s o l v e d  i n  n i t r i c  a c i d .  

' in  w a s  rorrloved a s  m ~ t a s t a n n i c  ? c i a  ano f i  !:rate h'a5 d i l L E o d  
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I'LC SEPARATION OF COI'PEK AND MERCUKY CHELATES 

t c  259 ml. An a l i o u o :  p o r t i o n  of  s o l u t i o n  w a s  t ? k e n  f o r  

s e p J r a t i o n  of c a p p e r  m a  Ira4  a s  desc r ib6 .2  i n  t h e  d e n e r a 1  

p - o c e d u r e .  

A rnrthod i s  p r o p o s e d  f o r  TL: s e p p s a t i o n  of n ~ t t h l  

c h e l a t e s  famed by coppor  an:i mercu ry  w i t h  . u i n o l i n o - 2 -  

aldphyae t h i o s e i : ; i c a r b a r o n e .  The c n e l a t e s  Formed a t  p.i  I . >  

a r e  e x t r a c t e d  i n t o  c h l o r o f o r m  and ch!oroform e x t r z c t  i.- 

d e v e l o p e d  on a t h i n - l a y e r  of s i l i c a  g e l  u s i n g  d i f f e r e n t  

s o l v e n t  m i x t u r e s .  Cptimum conrii  t . ions  are d e v e l o p e d  f o r  

s e p a r a t i o n  of c o p p e r  an4 m e r c u r y  from i r o n ,  n i c k e l ,  1r.ad 

and z i n c  i n  a b i n a r y  m i x t u r e .  The r p s u l t s  o f  s e p a r a t i o n  

and a n a l y s i s  o f  soma s t a n d a r d  samples a r e  r e p o r t e d .  

t E F  EdF.LCFs -- - - --- - - -. 

1. D.V.Yhasnis and I.P4.%ninde. T a l a n t a  25, 593 (1979) .  

2 .  D.'/ .Khasnis and >/.'1.Shinae. :her.  a n a l i t  ( d a r s a w )  i n  p r e s s .  

847 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
3
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1


