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CHROMATOGRAPHIC BEHAVIOR OF 4 3  CATIONS 
ON SILICA GEL G IN ACETONE-FORMIC 

ACID SYSTEMS 

tiohsin Qureshi, Jagat S. Thakur, and Pushkin M. Qureshi 

Chemiatry Section 
Z . H .  College of Engineering and Technology 

Alfgarh Muslim University 
Aligarh (U.P.) - 202001 (India) 

ABSTRACT 

A systematic atudy of the chromatographic behavior or 4 3  metal ions 
has been carried out in AcetoncFormlc Acid aystema on thin layers of 
Silica1 Gal G. 
tigated for numerous metal ions and a number of useful and interesting 
separations have been predicted. 
sed and analysed. 

The separation potential of these syatema has been inves- 

The results obtained have been discus- 

INTRODUCTION 

Thin layer chromatography is an efficient technique for the separation 
of metal ions. Recent work done up to 1972 has been admirably summarized 
by Brinlupan'? The systematic study of quantitative separations of metal 
ions has been carried out by Qureshl and Thakur ( 2 0 3 )  and they have also 

studied the effect of various factors such as sample concentrations, e1uet;t 
concentrations, pH and ionic strength. 
following limitations. 

detail. 

not been studied systematically. 

A11 these studies suffer from the 

-The absorption behavior of elements has not been examined in 

-The effect of non-aqueous media on absorption of elements has 

Kraus and Nelson") have investigated the absorption of the elements by 
Dowex 1-X10 from hydrochloric acid. But the literature survey showed that 
such studies have not been carried out on silica gel. 
our previous  paper^'^'^), the present work vas therefore undertaken to re- 
move these limitations. The chromatographic behavior of 4 3  metal ions was 

inveatigated. uaing acetone and formic acid in various ratios. 
used because it does not solvate the ions and because it suppresses hydroly- 
ria to give more compact apoto. 

In continuation of 

Acetone was 

605 

Copynbt (0 1980 by M u u l  Dekku, Inc. 

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

Apparatus: Thin l a y e r  chromatography a p p a r a t u s  (Toshnival ,  I n d i a )  f o r  t h e  

p r e p a r a t i o n  of  s i l ica  g e l  p l a t e s  on 20 x 3.5 cm g l a s s  p l a t e s .  The chroma- 

tography vas performed i n  24 x 6 cm g l a s s  j a r s .  

Reagents: S i l i c a  g e l  C (E. Merck), formic  a c i d  (B.D.H.), a c e t o n e  (B.D.H.) of 

AnalaR grade  were used.  A l l  o t h e r  r e a g e n t s  vere o f  t h e  same g r a d e  a s  used in 
o u r  p r e v i o u s  papers  ('* 3 ) .  

T e s t  S o l u t i o n s :  The procedure f o r  t h e  p r e p a r a t i o n  of test s o l u t i o n s  of metal 

ions was t h e  same as used in o u r  p r e v i o u s  p a p e r s  . 
Detec t ion :  

s p e c t i v e  r e a g e n t s  a s  used i n  o u r  p r e v i o u s  papers  . 
P r e p a r a t i o n  of  S i l i c a  Gel P l a t e s :  

g e l  w i t h  c o n s t a n t  shaking  f o r  5 minutes  in c o n d u c t i v i t y  water i n  t h e  r a t i o n  

of 1:3. 
t h e  h e l p  of t h e  a p p l i c a t o r  to  g i v e  a l a y e r  o f  0.25 m t h i c k n e s s  f o r  q u a l i t a -  

t i v e  s t u d i e s .  F i r s t l y ,  t h e s e  p l a t e s  were d r i e d  a t  room tempera ture  and t h e n  

in a n  e l e c t r i c a l l y  c o n t r o l l e d  oven a t  100 f S°C f o r  2 hours  f o r  complete  dry- 

i n g  and then  s t o r e d  i n  an oven a t  room tempera ture  u n t i l  they  were used .  

Procedure:  Approximately 3 u l  of t h e  t e s t  s o l u t i o n s  (0.1X) were a p p l i e d  on 

each s i l i c a  g e l  p l a t e  u s i n g  a m i c r o p i p e t t e .  The s o l v e n t  was al lowed t o  as- 

c e n t  10 cms from t h e  s t a r t i n g  l i n e  on t h e  p l a t e  i n  a l l  c a s e s .  A f t e r  t h e  

development was completed,  t h e  p l a t e s  vere d r i e d  i n  the a i r  oven and t h e  

c a t i o n s  vere d e t e c t e d  w i t h  t h e  usual r e a g e n t s .  

(2.3) 

The metal i o n s  on s i l i c a  g e l  p l a t e s  were d e t e c t e d  by t h e  same re- 
( 2 , 3 )  

A s l u r r y  was prepared  by mixing t h e  s i l i c a  

T h i s  s l u r r y  van used immediately t o  coat t h e  c l e a n  g l a s s  p l a t e s  w i t h  

RESULTS A !  DISCUSSION 

The chromatographic  behavior  of  43 meta l  i o n s  was s t u d i e s  i n  d i f f e r e n t  

r a t i o s  of  ace tone  and formic a c i d  (10:0, 9:1, 7 : 3 ) .  The r e s u l t s  a r e  summariz- 

ed i n  F igures  1, 2 ,  and 3. 

The fo l lowing  impor tan t  s e p a r a t i o n s  a r e  p o s s i b l e  in a c e t o n e  and formic 

a c i d  media a s  shown in Figures  1, 2. and 3. 

A. Acetone-Formic Acid (9:l): 
1. S e p a r a t i o n  of As5+ and Sb5+ from Pb2+, Ag', Th4+, Zr'+, Ta5+, 

Mo6+, and U6+. 

4+ 3+ 3+ s+ 2. S e p a r a t i o n  Ta5+ and Nbs+ from T I  , Pt4+, Fe , Au , As 
2+ Sbs+, and Uo2 . 

S e p a r a t i o n  of Mo6+ and W6+ from Ti4+,  P t 4 + ,  Fe3+, Au3+, As5+, 
2+ Sbs*, and Uo2 . 

3. 

2+ 4+ 4. S e p a r a t i o n  Uo2 from Th . 
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B. Acetone-Formic Acid (7:3): 

1. 
2. 

3. Separation of ~ o ~ ~ +  from vo . 

Separation of Pb2+ from numerous metal ions.  
Separation of TaW, NbH, MoHS and IdM. from numerous metal 

ion.. 
2+ 

C. Acetone-Formic Acid (1O:O): 
+ b+ 

1. Separation of Hg , Pt , and Au* from numerous metal ions.  

Those metal ions form strong complexes with the formnte ions have high 
Rf values in comparison to other metal ions which form veaker anionic com- 
plexes. 
to compete with the formate ions to the exchange site, 
has a high Rf value. 
equation 1) the anionic formatocomplex is not absorbed, leading to high Rf. 

A. the concentration of formic acid vas increased. the metal ion had 
hence this metal ion 

Since silica acts as a veak cation exchanger (see 
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