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QUANTITATIVE TLC OF TOXIC ELEMENTS ON 

CADMIUM AND LEAD 
INORGANIC ION-EXCHANGERS. IV. 

S. WAQIF HUSAIN AND ZAHRA ISHGHY 
Chemistry Department 

Faculty of Science 
University of Teacher Training 

49, Mofateh Avenue 
Tehran-15614, Iran 

ABSTRACT 

T h i n  l a y e r s  o f  S t a n n i c  S i l i c a t e , a n  i n o r g a n i c  ion-exchanger, 
have been used t o  deve lop  f a s t  and s e l e c t i v e  methods f o r  t h e  se- 
p a r a t i o n  o f  m i c r o - q u a n t i t i e s  o f  Cadmium and Lead f rom o t h e r  e l e -  
ments.  D i r e c t  d e t e r m i n a t i o n s  o f  Cadmium and Lead have been made 
under chosen s u t i a b l e  c o n d i t i o n s  b y  t h e  h e l p  o f  Camag TLC Scanner. 

INTRODUCTION 

Due t o  h i g h  s e l e c t i v i t y  o f  t h e  s y n t h e t i c  i n o r g a n i c  ion-exch-  

angers, t h e i r  use i n  T h i n  Laye r  Chromatography (1 - 6)  has t r a n s -  

formed t h i s  techn ique  i n t c  a v e r y  e f f e c t i v e  method a t  m i c r o - l e v e l .  

I n  c o n t i n u a t i o n  t o  o u r  s t u d i e s  on Mercury  ( 7 ) ,  Se len ium(8)  

T h a l l i u m  (9 )  we r e p o r t  h e r e  f a s t  and s e l e c t i v e  methods f o r  t h e  

s e p a r a t i o n  and d e t e r m i n a t i o n  o f  Cadmium and Lead f r o m  numerous 

elements u s i n g  t h e  S t a n n i c  S i l i c a t e ,  an i n o r g a n i c  i o n - e x c h a n g e r ( l 0 ) .  

and 
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EXPERIMENTAL 

HUSAIN AND ISHGHY 

- A ep a r  a t  us 

t rough  chamber were a l l  f r o m  Camag. 

TLC Scanner-I,  Nanomat-I, Automat ic  TLC Coater  and a t w i n  

Reagents 

E .  Merck o r  B.D.H. 

- 
A l l  chemicals  and reagen ts  were o f  A n a l y t i c a l  grade f rom 

F r e p a r a t i o n  o f  Ion-Exchange P l a t e s  

( o n t a i n i n g  t h e  ion-exchanger were prepared as r e p o r t e d  e a r l  i e r ( 6 ) .  

By t h e  h e l p  o f  Automat ic  TLC c o a t e r  0.3mm t h i c k  u n i f o r m  l a y e r s  

( . a t i o n  S o l u t i o n s  

A s tandard  0.2M s o l u t i o n  o f  Cadmium was p repared  by  d i s s o l v i n g  

.5423g o f  cadmium n i t r a t e  i n  25ml demine ra l i zed  wa te r .  A s tandard  

11.05M s o l u t i o n  o f  Lead was prepared by  d i s s o l v i n g  1.65609 o f  l ead  

t i i t r a t e  i n  l O O m l  demine ra l i zed  wa te r .  S o l u t i o n s  o f  o t h e r  me ta l  i o n s  

i tere prepared as desc r ibed  e a r l i e r ( 6 ) .  

l e t e c t i o n  Reaqents 

For  cadmium i t  was prepared by  d i s s o l v i n g  0.14609 o f  f e r r i c  

i u l p h a t e  and 0.259 o f o ( - q - d i p y r i d y l  i n  50ml demine ra l i zed  water. 

- o r  d e t e c t i o n  o f  l e a d  a s a t u r a t e d  s o l u t i o n  o f  Sodium Rhodizonate 

gas prepared. D e t e c t i o n  reagen ts  f o r  o t h e r  c a t i o n s  were prepared 

1s r e p o r t e d  e a r l i e r (  6 ) .  

I 

' rocedure 
Vary ing  amounts o f  cadmium o r  l e a d  mixed w i t h  d i f f e r e n t  c a t i -  

ons were a p p l i e d  on t h e  ion-exchanger p l a t e s  by  t h e  helrJ 

:amag Nanomat-I. I n  case o f  s e p a r a t i o n  o f  cadmium t h e  p l a t e s  were 

jeve loped i n  1 M  NH4Br s o l u t i o n  u p t o  a d i s t a n c e  o f  12 cm. A f t e r  t h e  

o l a t e  was d r i e d  i n  a i r ,  i t  was sprayed f i r s t  w i t h < - d h i p y r i d y l  

of 
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solution and then with 10% KI solution. Cadmium appears as pink 
spots. In case o f  separation of lead the plates were developed in 
0.5M Lactic Acid solution upto a distance of 12 cm. After the plate 
was dried in air it was first sprayed with solution of sodium Rho- 
dizonate and then exposed to HC1 vapours. Lead appears as violet 
colored spots on a white background. 

Quantitative Determinations 

separated amounts of Cadmium on the plates under chosen conditions; 
wave length 530 nm ; photomultiplier sensitivity 6 ; recorder 
voltage range 200 mV ; slit width 6 nm ; scan speed Zm/sec ; re- 
corder paper speed 100n/min. While for the determination of the 
separated amounts of Lead on the plates the chosen conditions were; 
wave length 550 nm ; photomultiplier sensitivity 4 ; recorder vol- 
tage range 100 mV ; slit width 6 nm ; scan speed Zmm/sec ; recor- 
der paper speed 100mm/min. 

The Camag TLC Scanner-I was used for direct determinations o f  

RESULTS AND DISCUSSION 
The quantitative results recorded in Table-I show that fast 

separation of cadmium from other metal ions has been achieved on 
thin layers o f  stannic silicate in 1M NH4Br solution. Here cadm- 
ium forms the anionic complex CdBr4-’(1l) which is not adsorbed 
by the cation-exchanger and results in high Rf values for cadmium 
leaving other elements behind resulting in clear separations. 
Direct determination of separated cadmium on the plate by the 
help o f  TLC Scanner provides a speedy method for the selective 
determination of Cadmium(4). Results of Separation of Lead from 
other elements are recorded in Table-11. Here lead is selectively 
adsorbed on the ion-exchanger while other elements move faster 
due to the formation of lactate complexes o f  varying strength(l2). 
A fast method for the separation of lead is developed here and the 
direct determination of micro-quantities has been made satisfacto- 
rily, which is an improvement over the earlier reported method(4). 
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