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USE OF LIGANDS FOR IMPROVED SEPAR- 
ATION OF METAL IONS ON THIN 

SILICA LAYERS 

S. P. Srivastava, R. Bhushan," and R. S. Chauhan 
Department of Chemistry 

University of Roorkee 
Roorkee 24 766 7, India 

ABSTRACT 

2,2' d i p y r l d y l  end lminodiacet lc ac id  have been employed 
as impregnants for improving the separation of t h i r t een  metal Ions 
o f  i n te res t  using the solvent system fsomyl alcohol-H20dcOH 
(20:lO:lO) and PleOH-Benrene-AcOH (20:10:15). Pletal Ions have been 
d iv ided i n t o  t u o  groups as t o x i c  me ta l  ions and metal ions I n  v l v o  
f o r  a sat isfactory separation. 

INTRODUCTION 

TLC separation o f  metal Ions has been attempted by many 

workers on various adsorbents or on Ion exchange resins'. .Llgands 

have been used for chelate formation p r i o r  t o  chromatography but  

l i t t l e  a t tent ion has been paid t o  the use o f  l lgands as impregnants 

for improving the separation o f  metal ions. I n  t h i s  laboratory 

NTA2, B-OH-quinallne, dlbenzoyl methane' and other l lgands have 

been t r i e d  as lmprsgnents for the separation o f  metal Ions. 

* for correspondence 

In the  
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572 SRIVASTAVA, BHUSHAN, AND CHAUHAN 

present paper 2.2' d i p y r i d y l  and iminodiacetic ac id  have been used 

For a sat isfactory separation o f  ce r ta in  tox ic  metal ions and metal 

i ons  i n  v i vo  . 4 

EXPERIflENTAL 

The TLC p la tes  o f  0.5 m.m. thickness were prepared by 

spreading a s lu r r y  of a m i x t u r e  o f  s i l i c a  ge l  ' G '  and 0.w eq. 

TABLE I 

Solvent system I Solvent system 

- 
I 1  

hRt 
Imp* P l a i n  Imp** 

hRf S.No. m e t a l  Taken as 
ion Pla in  

1 Cd2+ Acetate 74 63 90LT !57 

2 Cu2+ Acetate 71 44 88 64 

3 Zn2' Acetate 70 39 85 50 

4 Fe '+ N i t r a t e  66 19 87 30 

6 U02+ N i t r a t e  70 50 - - 5 mn 2' Acetate 62 64 83 76 

7 Co '+ Acetate - - 82LT 46 

8 Pb2+ N i t r a t e  65 70 76 66 

9 Plg2+ Acetete 66 60 - - 
10 v5+ Sodesalt 10 44 14 45 

11 H P  N i t r a t e  60 05 90 97 
12 Ass Oxide 58 58 65 22 

13 Th4* N i t r a t e  - - 40 15 

I Solvent ryrtsm t 

Solvent eystwfi': 

Imp* 

hRf t 

I somy1 Alcohol-+i20-AcOH (20% 1 0: 10) 

IleOH-BenzPncAcOH (20:l 0815) 

2.2' d ipyr idyl ,  Imp*: Imino d iece t i c  acid 

Average o f  tuo or more i d m t i c a l  runs i n  

10 cm. development. 
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solut ion o f  2.2' d i p y r i d y l  or 0.75% aq. so lut ion o f  iminodiacet ic 

ac id  i n  the r a t i o  1:2. 

f o r  24 h. 

A f te r  development i n  the solvent system a t  a temperature o f  312l0c, 

the chromatogram were aprayed f i r s t  w i t h  a lcohol ic  a l i z a r i n  (1%) 

and then u i t h  di th izone (0.5%) i n  carbon t e t r a  chloride. 

The p la tes  were then act ivated a t  6Ofl0c 

Aq. so lut ions o f  metal s a l t s  were used f o r  spotting. 

RESULT AND DISCUSSIaV 

The hRf values of metal ions on p l a i n  end impregnated 

s i l i c a  gel  p la tes ars shown i n  tab le  I .  

was considered as sat is factory  resolution. Since i t  was no t  poss ib le  

t o  separate a l l  the metal ions i n  a s ingle run, they yore div ided i n  

t o  two following CJOUPS. 

A d i f ference o f  fi u n i t s  

2.2' D i w r i d v l  imoremat ion 

2+ c"2+ Metal ion: Mn2+ Fe 
metal Ions i n  Vivo 

t 64 19 44 hRf 

hRf 

Metal ion: Pb2+ As5+ Cd2+ 
Toxk  metal Ions 

: 70 58 63 

Iminodiacetic Acid imDreanation 
Metal ion: Mn 2+ Fe2+ cu2+ 

hR f 

Metal Ions i n  Vivo 
: 76 50 64 

metal ion: P8+ Th4* As 3+ 

hR f 

~ o x k  metal Ions 
I 66 15 22 

zn2+ 

V5+ 

39 

44 

Zn2+ 

50 

Cd2+ 

57 

Mg2+ 

Zn2+ H Q ~ +  u o p  
60 

39 05  50 

2+ co 

46 

v5+ Zn2+ Hg2+ 

45 50 97 

Thus by select ion oP the impregnant i t  i s  possible t o  

separate the metal ions in the groups o f  interest .  The resu l t s  

reveal  that  for most o f  the metal ions the hRf value on impreg- 

nated layer  is l e e s  than on p l a i n  s i l i c a  gel layer, indicat ing the 

l e s s  adsorption and less  s o l u b i l i t y  o f  the i n t e r a c t i o n  product of 
the metal i on  w i th  the l igand i n  the solvent system employed. 
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