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STUDIES ON HYDRATED S T A N N I C  OXIDE. PART V I .  
THIN-LAYER CHROMATOGdAPHY OF SOME ANIONS ON 
HYDdATED STANNIC QXlDE : QUANTITATIVB SEPAHA- 
TION OF Cr(VI) FROM SOMB O ~ ~ E S  AXD ALLOYS 

A s i t  KO Sen and Uday Ch. Ghosh 
Department of Chemistry 

West B a g a l ,  I N D I A .  
V i  sva-3 h a r a t  i , San t i n  i k e t a - 7 3  12 3 5 

ABSTUCT 

The a n a l y t i c a l  a p p l i c a t i o n s  of hydrated s t a n n i c  
a i d e  as an itUI-eXChaI~gar have been i n v e s t i g a t e d  
b y  t h i n - l a y e r  chromatographic t T E )  technique .  
Elndar - i re6  t h i n - l a y e r s  of hydrated s t ann ic  a i d e  
a r e  u s e f u l  f o r  some b i n a r y  s a p a r a t i o n s .  Q u a n t i t a -  
t F v e . s e p a r a t i o n  o f  Cr(V1) and Mo(VI)  from soma 
b i n a r y  mixtures  h w e  baen achievedo 
is ap l i e d  t o  s e p a r a t e  microgram-quant i t ias  of 
Cr(V1 P q u a n t i t a t i v e l y  from s e v e r a l  o r e s  and a l l o y s  
i n  ammonia b u f f e r  (pH 10) systsmo 

Tha method 

INTRODUCTION 
In r a c a a t  y e a r s  , t h i n - l a y e r  chromatography 

(TIC) has become popular  as a r a p i d  and u s e f u l  
a n a l y t i c a l  t o o l  i n  s e p a r a t i o n  science- The most 
of t h e  r e p o r t e d  works were based on s i l i c a  g e l  
o n l y  (1) Q u r e s h i  e t . a l  (2-4) s t u d i e d  b inder - f ree  
t h i n - l a y e r  of t i n  ( IV) - a r s e n a t e ,  an t imoaate  and 
t u n g s t a t a -  Binder  f r e e  t h i n - l a y e r  chromatqgraphic 
s t u d i e s  w i t h  thorium-phosphate ,  an t imonate  and 
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72 SEN AND CHOSE 

t u n g s t a t e  have bean r e p o r t e d  from our  l a b o r a t o r y  
by De e t - a l .  ( 5 - 7 )  r e c e n t l y .  In  t h i s  pape r  we 
r e p o r t  t he  p r e p a r a t i o n  of b i n d e r - f r e e  t h i n - l a y e r s  
of hycirated s t a n n i c  m f d 6  and t h e  r e s u l t s  of 
s y s t a m t i c  s t u d i e s  of TIC of an ions  w i t h  t h e  
v a r i a t i o n  of pH i n  sane b u f f e r  systems. Some 
impor tan t b i n a r y  quan ti t a  t l v e  s e p a r a t  i o n s  have 
been ach ieved-  Q U a n t i t a t F v a  s e p a r a t i o n s  of Cr(V1) 
and Mo(V1) from o t h e r  anions i n  b i n a r y  m i x t u r e s  
and CrtVI) from sun(. o r e s  and a l l o y s  have been 
c a r r i e d  out.  

Amaratus :- As r e p o r t e d  iI! ( 7 ) -  

3eaRents  :- ;odium s t a n n z t e  t r i h y d r a t e  was of 
r e a g e n t  g rade  q u a l i t y  (il S- 9-R.)  All o t h e r  
r e a g e n t 8  were of A e R -  g r a d e  \ B O D O H - /  P f i z a r /  B e  

Yerck).  Other sam?les a r e  of Rupaprir sx t r a  lm 
cerbon f a r r o - c h r m e  a l l o y  ( L o t  N o . 1 6 2 7 A ) ;  i)SP 
alloy s t e e l ( A ) i  B . A . 3 .  chrome-ironore ( 4 3 f )  and 
B . A .  So s t a i n l e s s  s t e e l  (69a)  

P rEuara t ion  of Ian-exchange m a t e r i a l s  on th in -  
l a y e r  p l a t e s  := 

Hydrated s t a n n i c  oxide was prepared by add- 
ing O-eM ammonium a u l p h a t e  
s o l u t i o n  as d e s c r i b e d  e a r l i e r  (8). 
and s l u r r i a d  with a l i t t l e  d a i a n i s a d  watar  in a 

m o r t a r -  Iha t h i n - l a y r r s  wsra prapa rad  over  tha 
glass p l a t a s  as d t e c r i b a d  by De a t - a l o ( 7 ) -  T h e m  
p l a t a s  gave r e p r o d u c i b l a  I$-values* 

t o  0.816 sodium S t a m a t e  
It  .vas powdered 
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HYDRATED STANNIC OXIDE. VI 73 

T e s t  a o l u t i o n  and d e t e c t i a a  r a m a n t s  :- 
The t e s t  s o l u t i o n s  in general had anion 

c o n c e n t r a t i o n s  cu 8-10 m g / m l  ( S o d i u d p o t a s s i u m )  
Standard s p o t  t e s t  r e a g e n t s  were used for t h a  
d e t e c t i o n  (9). 

Solvent  s m t e m  I- 
1. 
2. 
3 .  

' 4 .  

O.C5M H C 1  + 0.09M K C l  (pH 2 )  
0.lM CH3C0W + 0.1Y TCOo13a (pH 4 )  
0.1Y C2$COCH + O . i M  CH3COWa (pH 6 )  
0.1Y n 4 O H  + 0.1Y m4Cl (pH 8 )  

5. 0. lM B 4 U H  + O.1Y NH4Cl  (pH 10) 

PRCC Em RE 
One or two d r o p s  of t h e  t e s t  s o l u t i o n s  were 

placed on t h e  p l a t e s  w i t h  t h i n  glass c a p i l l a r i e s .  
A f t e r  d r y i n g ,  t h e  s p o t s  were developed i n  d i f f a -  
r e n t  s o l v e n t  systems* S o l v e n t  f r o n t  was al lowed 
t o  r i s e  11 cm in each c a s e -  
were measured as u s u a l  a f t e r  d e t e c t l m .  

% a d  % v a l u e s  

For q u a n t i t a t i v e  work, s t o c k  s o l u t i a n s  of 
Cr(V1) L-5250 p g / m l  of C r  (VI>J and Mo(V1) 
L-lO,ddO p g / n l  of &o(VI)J were prepared.  
S y n t h e t i c  mixtures  contair i lng hiown amount of 
Cr(7I)  or Mo~VI) was appl ied  < d t h  t h e  heLp of 
a m i c r o p i p a t t e  on t h e  l i n e  of a p p l i c a t i o n .  A 
p i l o t  p l a t e  was run  s imul taneous ly  t o  l o c a t e  
t h e  p o s i t i o n  of Cr(V1) or Mo(V1) w i t h  $he he lp  
of d e t e c t i n g  reagent .  The a r e a  corresponding 
t o  Cr (VI) or Mo(V1) was then s c r a t c h e d  off  
fran t h e  working p l a t e  and t h e  mass w a s  e l u t e d  
w i t h  5 m l  of IM NaCH. Tha exchanger was f i l t a l c  
ed o f f .  The f i l t r a t e  was t h e n  n e u t r a l i s e d  w i t h  
d i l u t e  minera l  a c i d s  and Cr(V1) or Mo(VI) were 
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74  SEN AND GHOSH 

e s t i m a t e d  s p t c t r o p h o t o m e t r i c a l l y  i 10). when t h e  
p r o c e d u r e  is a p p l i e d  d u r i n g  s e l e c t  ive s e p a r a t i o n  
of Cr (VI) i n  oresand  a l l o y s ,  t h e  pH of t h e  t e s t  
s o l u t i o n  was a d j u s t e d  f r e s h l y  t o  1.7 J u s t  b e f o r e  
a p p l i c a t i o n .  

The r e s u l t s  of our  TI% s t u d i e s  r e v e a l  t h a t  
t h e  g e n e r a l  t r e n d  of Hp-values of most  of t h e  
a n i o n s  i n c r e a s e s  w i t h  t h e  i n c r e a s e  of pH, % h i c h  
i n d i c a t e s  ion-exchanpa p r o c e s s -  However, V t V )  and 
N(VI> a r e  r e t a i n e d  on tk p o i n t  of a p p l i c a t i c s  
p r o b a b l y  duE t o  t h e  r o r m a t i o n  of i n s o l u b l e  
s t a n n i c  compound, w h i c h  was a l s o  observed i n  ou r  
e l e c  t r o c h r o m a t w r a p h i c  and column c h r o m a t c g r a p h i c  
s t u d i e s  (11,8)* P h i s  p e r m i t s  u s  s e p a r a t i o n  of 
V(V> and i I (V1)  from o t h e r  an ions .  But a u a  t o  in -  
complete e l u t i o n  of V(V) and # (VI ) ,  q u a n t i t a t i v e  
a s t h a t i o n  were n o t  poseFblse  No spot of t h i o -  
c y a n a t e  was o b t a l n a d  in s o l v e n t  sys t em (No.1) 
b e c a u s e  of d6COmpO8itiOh o r  t h i o c y a n a t e  i o n -  
CriVI) an2 Xo(V1) s h m e d  a p p r e c i a b l e  h i g h  + -va lues  
w h i c h  induced u s  t o  s e p a r a t e  t h o s e  a n i c n s  q u a n t i t a t i o e -  
ly ircm o t h e r  a n i o n s  of low % v a l u e s  i n  sonic Dinery  
m i x t u r e s .  S e l e c t i v e  s e p a r a t i o n  of micrcgram q c a r i t i t i a s  
of C r ( V 1 )  Ln some ores and a l l o y s  h a s  been a c h i e v e d  i n  
ammonia b u f f e r  (pH = 10) s o l v e n t  sys tem.  

Table-1, 2 and 3 show some b i n z r y  s e p a r a t i o n s  
of 
MotVI) f rom some b i n a r y  mixtures and s e k c t L v e  sepa ra -  
t i c n  of Cr(V1) from soma o r e s  and a l l o y s  r e s p e c t i v e l y -  
Some i m p o r t a n t  s e p a r a t i o n s  are cr (vI ) - i (vI ) ,  C r ( V I )  - 

anions ,  q u a n t i t a t i v e  s r p a r a t i o n  of C r  (VI )  and 
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Table- 1 
Binary Separations Achieved on hydrated 
atannic  a x l d e  Thin-Layer. 

Solvent J SeparatL o m  ac h i svsd  I) T l m 6  
system (€$, - RL' 3 (hours) d 61 
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Tabla- 1 t C O n t d *  

so lv an t P S a p a r a t i  m a  ac hievad 4 Tune 
(RT - RL) Q( h o u r s  

3 
8ySt8m 3 

a 

Table2 
d u a n t i t a t i v e  SaDara t ion  of C r k V I )  a n d  
U o ( V f 1  from o t h e r  anions. 

Time - 1.5 hours; S o l v e n t  - 0.1iJ Cir13CCCH + 
ir.114 M CClCIia ip I i=6 )  

3 
- 
51 .L 
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HYDRATED STANNIC OXIDE. VI 

Tabla - 2 
77 

; e l e c t i v e  S e p a r a t i o n  of C r  (VI) from some c r e s  
and a l l o y s .  
Time- 1.5 hours; S a l v e n t  - i).lld ifH CH +OolM iiH C1 4 4 

\pH=lO) 

'Composi t ion of of Cr(V1) $ 
t Sample, $ 3 J J bid " 

ikec cvered ,,error 

C r  0 = 43 
chrome iran = 12 
ore 

2 3  * 10.00 10.23 +2.0 
1 Syn the t i c  

4.70 4.4 -6.4 
2 Chroma-ircn Cr203 = 45.1 

ore (43f) 
( B O A *  S-) FBO 11.6 

sio2 = L 9.84 

3 s y n t h e t i c  C r  = 72.5 

Carbon Pcrro- Pa = 26 
Chrana Alloy 

Durgapur Low 6.20 5-95 -3.16 

4 Durgapur Cxtra C = 3.325 
Low Carbon SF = 0.47 
r'srro-Chrome C r  = 72-53 
Alloy r L  t. Pt = 26.00 
No. 1627Ap 

5-70 5.60 -2.8 

5 S y n t h e t i c  2 h  = 1 
DSP .. Al loy  Ni =ZOO5 4.30 3.>2 -2.0 
S t a a  1 C r  =24 

6 3SPALloy c =d.i4 i i i - zO .d l  
S t e e l (  A )  m =1.04 3.76 3-26 7 5 . 3  

t a t  s t a a l r  5F = 1.jO 
(Hea t  r e s i ? -  S=O*ol Cr=23.75 

4-10 +2.5 7 S y n t h e t i c  NF = 8.2 4.00 
S t a i n l e s s  S t e e l  C r  =18.4 

4.20 +2.9 8 S t a i n l e s s  S t e e l  Ni = 8.20  4.08 
i 69a) C r  =18.4 

(B *A-S.)  
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Cne of the a u t n a r  \u.C.G.) is g r a t e f u l  t o  
1I.G.C.iLndia) f o r  t h e  award of a f a l l o w e h i p  and ~e 

a r e  inacb ted  t o  P r o f .  A-P. de, & p t .  - f  Chemis t ry ,  
V i s v a - b n s r a t i ,  an t in ikc :  tan-731235 ( i n d i a l  f o r  cons- 
t a n t  encouragement. Analysed f e r r o c h r c r n a  alloy 
sanples  from J u r g a p o r  Al loy  S t e e l  3 l a n t  i s  g r a t e -  
f u 1 ly ac x.1 o w l  ad gad  . 

2 .  !uresh i ,  lie, Versnney,  K.G. and d a j p u t ,  R.P.S.,  
~ p .  Aci, 11, 533, 1Y76. 
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