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JOURNAL OF L I Q U I D  CHROMATOGRAPHY, 4 ( 1 2 ) ,  2223-2228 (1981) 

An11 K. De and h n y a b r a t a  Chakrsborty 

Department of Chemistry, Visva B h a r a t i ,  Sant ln lke tan ,  

Kest Bengal, India. 

SSTRBCT 

The a n a l y t i c a l  p o t e n t i a l  o f  Lanthanum antimonate as an i o n  
exchaceer has  been explored by t h i n  l a y e r  chrornatogrzphic (TLC) 
technique. Binder-free t h i n  l a y e r s  of Lanthanum antlmonate have been 
explored fo r  s e v e r a l  important b inary  and t e r n a r y  separa t ions ,  A I'LC 
method has boen developed f o r  Q u a n t i t a t i v e  s e p a r a t i o n  of microgram 
q u a n t i t i e s  of Hg(I1) from s e v e r a l  meta l  Ions by using 1,4 dioxane as 
s o l v  en t , 

INTRODUCTION 

Thin layer  chromatography is  being used i n  recent  years  

f o r  i n o r g a n i c  a n a l y s i s  (1). In  cont inua t ion  of our work on TLC s t u d i e s  

on t l i o r i ~  phosphate, t u n g s t a t e ,  ant imonate ,  ziroconium t u n g s t a t e  (2-4) , 
we repor t  i n  tills paaer  systematic  i n v e s t i g a t i o n s  on TLC behaviour 

of  s e v e r a l  metal  ions  on b inder - f ree  t h i n - l a y e r  p l a t e s  o f  lanthanum 

antimonate. 3ssed  on s t u d i e s  i n  €iN03 (pH-1,2 and 31, butanol ,  1,4 dioxane, 

1,4 dioxane - HN03, some Important binary and t e r n a r y  s e p a r a t i o n s  have 

been achieved, A q u a n t i t a t i v e  method f o r  t h e  s e p i r a t l o n  of Hg(1I) from 

numerous metal  ions i s  recommended., 

&PER riaur AL 
m a r a t u s  

Thin l a y e r s  of Lanthanum antimonate were prepared on glass 

p l a t e s  (20 x 3 cm), which were subsequent ly  developed i n  s e v e r a l  
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2224 DE AND CHAKRABORTY 

so lvent  systems i n  j a r s  (25  x 7 cm). For spoctrophotometr ic  s t u d i e s ,  

Apectrophotometer G.S. 565 B o f  I ; lcctronics  Coiyorztion of Ir,dia, 

Hyderabad, India was used. 

Reap e n t  s 

Chemicals and s o l v e n t s  used i n  t h i s  work were of a n a l y t i c a l  

grade ( B.D.5 / Z.Merck / P f i z e r )  

Prepara t ion  of t h e  Ion-Lxchanee iMaterials on t h i n  &gr a l a t e s ,  

The ion exchanger, l a thanurn  antimonate (Sb: Laz4.298) was 

prepared according t o  t h e  procedure descr ibed  i n  e a r l i e r  paper (5). 

Zach m a t e r i a l  was then powdered s e p a r a t e l y  and s l u r r i e d  with a L i t t l e  

demineral ized water i n  a mortar, It was tiion spread over  t h e  g l a s s  

with t h e  h e l p  of En a:?plicator. Almost uniformly t h i n  l a y e r s  

( 0.1 mm th ickness)  were obtained. Yhe p l a t e s  were d r i e d  and ready 

f o r  use. These p l a t e s  gave reproducib le  RF volues. 

Test Solut ions and 9 e t e c t i o n  Reagents 

The t e s t  s o l u t i o n s  i n  genera l ,  hhd a meta l  concent ra t ion  o f  

4 m g / d  ( ciiloi-ide/’nitrate/sulphate) Standard spot  t e s t  reagents  were 

used f o r  d e t e c t i o n  (6). 

Solvent Svs tem 

The following so lvent  systems were used i n  t h e s e  s tud ies .  

1. HN03 s o l u t i o n  ( pi4-1,2,3) 

2. Rutanol 

3. 1,4 Dioxane 

4. 1,4 Dioxane: 0.1 M HN03 (8:2). 

I?ROCEDUR& 

One or two drops of  t h e  t e s t  s o l u t i o n  were p laced  on t h e  

p l a t e s  with thin g l a s s  c s g i l l a r i e s .  Phe s p o t s  were allowed t o  dry 

snd developed i n  d i f f e r e n t  solvent  systems, In  each case t h e  so lvent  

was allowed t o  r ise 11 cm. Rr End RL values  were measured as u s u a l  

a f t e r  detect ion.  

For q u a n t i t a t i v e  work, a s t o c k  s o l u t i o n  o f  Hg(I1) (5.1 mg/ml) 

was p r a p r e d  by d isso lv ing  HgClz i n  0.1 M HC1. The knowr, amount of 
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SYNTHETIC INORGANIC ION-EXCHANGERS 2225 

s y n t h e t i c  mixture  containing H g  was a ? p l i e d  with t h e  h e l p  of micro 

p i p e t t e  an t h e  l i n e  of appl ica t ion .  The p l a t e s  were developed i n  

dioxane system. B p i l o t  p l a t e  was run s imultaneously t o  l o c a t e  t h e  

p o s i t i o n  of IIg by de tec t ing  i t  with yellow ammonium sulphide.  'The area 

corresponding t o  Hg was scra tched  from t h e  working p l a t e  and t h e  mass 

was e x t r a c t e d  with 10 m l  1 14 H2S04. The suspended p a r t i c l e s  of t h e  

exchenger were f i l t e r e d  of f .  The f i l t r a t e  was c o l l e c t e d  and H g ( I 1 )  

was determined spectrophotometr i  c s l l y  by di t l i izone metiiod(5). 

RESULIS AND SISCUSSION 

The r e s u l t s  o f  our  TLC s t u d i e s  r e v e a l  t h a t  most of t h e  metal 

i o n s  have c2prec iab le  Rp vs lues  i n  n i t r i c  a c i d  sys tea .  Tile g e n e r a l  

t r e n d  i n  RI, v d u e s  i s  t h c t  t h e s e  values  decrease with i n c r e a s e  i n  

0.1~1 X J O ~  1 - 3 3 + ( ~ . ~ - ~ - 3 ~ 1  - 
;n,3* ( 0.3-0.21) - 
~~3+(0.0-0.21) - 
c~~+(o .o-o .o)  - 
~ ~ ~ ~ ( 0 . 0 - 0 . 0 ~  - 
Ce3*(0.3-0.3) - 
~ ~ ~ ~ ( 0 . 3  - 0.3)- 

3* 

3+ 

3+ 

? i  (0.0-0.0) - 
231 (0.0-0.0) - 
3i (0.0-0.0) - 
~~"+(o.o-o.c> - 
ai3*(o.~-o.o) - 
CU2*( 0.3-0.21) - 
Cu2+(0 .O-O. 14) - 
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TABLE 1 (Continued) 
7 

Jolvent Separaciacs achieved Time 
(hours)  s y s t e a  H.2 - R L  

0.01r.LYNO3 co2+(o.o-o.o) - 
c02+(0.0-0.0) - 
co2*(0.3-0.01 - 
co2+(0.0-0.0) - 
Pb2+(o.o-o.o) - 
R2*(0.0-0.0) - 
Ph2+(o.3-o.o) - 

4+ 

4+ 
Ti1 (0.0-0.01 - 
Th (0.0-0.0) - 
T~~+(o.o-o.o) - 

R4+(0.75 - 0.55) 

Ni2+(0.'72 - 0.54) 2.5 hrs.  
2+ Hg (0.85 - 0.32) 

~ u ~ * ( O . 8 5  - 0.90) 

Xi2'(0.9O - 0,89) 
4+ 

3+ 
Pt (0.30 - 0.91) 
Au (0.81 - 0.30) 
dg 2+ (0.82 - 0.30) 

Pt4+(o.'78 - 0.91) 

1,u3'(0.80 - 0.92) 
2+ 

0.331bf3N03 IN2 (0.9-0.3) - iig2*(0.84 - 0.96) 

UO~t(O.O-O.O) - ~2+(0.86 - 0.95) 

UO~*(O.O-O.O) - Pt (0.78 - 0.98) 

Ni2+(0.0-0.35) - ?1g2*(0.82 - 0.95) 

4+ 

~1~+(o.o-o.z~) - R4+(o.85 - 0.97) 

w- Rut  z n o l  Zn& (0.0-0.0) 

iP( 3.0-0.0 

m, (0.3-0.0) 

~~i2+(o.0-o.ol 

uo, (0.0-0.0) 

2' 

2* 

CU2+(0 .O-O.O) 

313+(3 .o-0.0) 

- tAu3*(0.71 - O.%l 
- 1 , u 3 + ( ~ . ~ ~  - 0.901 

3+ 

3* 

3+ 

- AU (0.84 - 0.34) 

- 1.u (0.81 - 0.90) 

- RU (0.35 - 0.42) - 
i ~ 1 ~ ~ ( 0 . 7 5  - 0.82) 

3* 

3+ 

3+ 

- Ru' (0.26 - 0.35) - 
AU (O.& - 3.34) 

- RU (0.26 - 0.36) - 
iiu3+(0.91 - 0.92) 

- R~"(0.27 - 0.36) - 
iiu3*(0.84 - 0.36) 

3 hrs 

10 hrs. 

1,4 Jioxane ~~~*(0.0-0,1) - Iig2+(o.SS - 1.3) 8 h r s .  
: 0.1121':d 
(P,:2) Pb2*(0.3-0.0) - €Ig2'(C.35 - 0.35) 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 
9. 

13 * 

11. 

12. 

13 + 

140 

15. 

16. 

17. 

15. 

10.3 

5.1 

10.3 

5.1 

i0.3 

3.1 

10.3 

5.1 

10.3 

5.1 

10.3 

5.1 

10.3 

5.1 

10.3 

5.1 

10.3 

5.1 

10.4 

5.2 

10.6 

5.4 

10.1 

5.2 

10. '7 

4.9 

10.0 

5.3 

10.3 

4.3 

10.5 

5.2 

10.5 

5.3 

10.8 

5.3 

+ 1.0 

+ 2.0 

* 3.0 
+ 6.0 

- 2.0 

* 2.0 

+ 4.0 

- 4.0 

- 3.0 

+ 4.0 

* 5.0 

- 4.0 

* 2.0 
4. 2.0 

+ 2.9 

+ 4.0 

4- 5.0 

4- 4.0 

pH i n  HN03 system which is a cha rac t e r i s t i c  f ea tu re  o f  ion  exchange 

operation. In pure 1,4 dioxane system most o f  the  metal ions except 

!ig(II) a r e  re ta ined  a t  the  base line. This permitsquantitative sepa- 

r a t ions  of Hg(1i) from other metal ions. Tables l and 2 show some 

usefu l  and important binary and te rnary  separations of metal Ions 

achieved i n  d i f f e ren t  solvents. 
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