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THIN LAYER CHROMATOGRAPHY OF METAL IONS COMPLEXED WITH ANILS(VI1) 

DETECTION, SEPARATION, AND DETERMINATION 

R. K. Upadhyay*, Madhu Rani Sharma, and R. K. Rastogi 
Chemistry Department, N.R.E.C. College, Khurja-203131, INDIA 

ABSTRACT 

Dark colored chelates of p-dimethylaminoanil of 3-benzoyl- 

methylglyoxal bidentate ligand with Sb(III), Mn(II), Fe(III), Co(II), 

Ni(II), Cu(II), ZrO(II), Y(III), La(III), Pr(III), Nd(II1) Sm(III), 

Gd(II1) and Dy(II1) have been chromatographed on starch bound 

silica gel thin layers. 

solvent) have been used to ascertain the colored spots. 

New correlations of I.R. with Rf (resolving 

Among various mixtures resolved qualitatively a few typical 

ones have been alanysed quantitatively. Errors in determinations 

and maximum separation limits have also been deduced. 

INTRODUCTION 

The mixtures, component compounds of which have high solu- 

bility in acidic and alkaline media, are generally resolved by 

liquid-liquid extraction and chromatographic methods, and are esti- 

mated volumetrically or colorimetrically. In such case gravimetric 

method of analysis fails even in the presence of masking agents and 

on controlling pH. The colored chelates of Sb(III), Mn(II), Fe(III), 
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2814 UPADHYAY, SHARMA, AND RASTOGI 

C o ( I I ) ,  N i ( I I ) ,  C u ( I I ) ,  Z r O ( I I ) ,  Y ( I I I ) ,  L a ( I I I ) ,  P r ( I I J ) ,  N d ( I I I ) ,  

S m ( I I I ) ,  ; i d ( I I I )  and D y ( I I 1 )  w i t h  p - d i m e t h y l a m i n o a n i l  of 3-benzoyl -  

m e t h y l q l y o x a l l ( D ' ~ A R S )  h a v i n q  h i g h  s o l u b i l i t y  i n  common s o l v e n t s  u n d e r  

a c i d i c  and  a l k a l i n e  c o n d i t i o n s  h a v e  b e e n ,  t h e r e f o r e ,  a n a l y s e d  

q u a l i t a t i v e l y  a s  w e l l  a s  q u a n t i t a t i v e l y  by t h i n  l a y e r  c h r o m a t o g r a p h y  

i n  c o n t i n u a t i o n  t o  ou r  work2-'. 

The u s e  of  RF and i n f r a r e d  s p e c t r a l  c o r r e l a t i o n s  i n  i d e n t i f i -  

c a t i o n  of m i x t u r e  comoonents  i s  t h e  most i n t e r e s t i n q  f e a t u r e  o f  

t h e s e  s t u d i e s .  

EXPERIMENTAL 

P r e o a r a t i o n  of  S o l u t i o n s  and TLC P l a t e s  : 

Comolexes i s o l a t e d *  a s  s o l i d s  were  d i s s o l v e d  i n  known 

q u a n t i t i e s  i n  t h e i r  s o l v e n t s  t o  p r e o a r e  t h e  s t a n d a r d  s o l u t i o n s .  

G l a s s  p l a t e s  ( 1 5 x 3  cm and 1 5 x 1 0  cm) werc c o a t e d  w i t h  s i l i c a  

g e l  f r e e d  f r o m  i r o n  and c h l o r i d e  i o n s  a n d  mixed w i t h  s t a r c h  a s  

h i n d e r  (24:1, w/w) t o  p r m a r e  

d e s i q n e d  a p o a r a t u s  . 
f o r  2-3 h r s  i n  an oven. Dry l o a d e d  p l a t e s  w e r e  d e v e l o p e d  i n  

r e c t a n g u l a r  q l a s s  j a r s  w i t h  q r o u n d - i n - l i d s  by a s c e n d i n q  t e c h n i q u e .  

l a y e r s  o f  0.1 cm t h i c k n e s s  bv s e l f  
9 Gel c o a t e d  D l a t e S  were d r i e d  a t  ry ln0'C 

Loadinq and Development  of TLC P l a t e s  : 

For q u a l i t a t i v e  s t u d i e s  o n e  o r  t w o  d r o p s  of  t h e  t e s t  s o l u t i o n s  

w e r e  o l a c e d  on 1 5 x 3  cm o l a t e s  w i t h  t h i n  g l a s s  c a o i l l a r i e s .  After 

d r y i n g  t h e  s o o t s  d e v e l o p m e n t  was done  i n  d i f f e r e n t  s o l v e n t s  and  

t h e  a s c e n t  was f i x e d  a s  r~ 10 cm i n  a l l  c a s e s .  However ,  f o r  

q u a n t i t a t i v e  a n a l y s i s  m i x t u r e s  o f  v a r y i n q  c o n c e n t r a t i o n s  of  

components  were s p o t t e d  on t h e  p l a t e s  of  1 6 x 1 0  cm w i t h  t h e  h e l p  

of  m i c r o  p i o e t t e .  After develooment  p l a t e s .  were d r i e d  i n  oven 

and chromatoqram f r a g m e n t s  were s c r a p n e d  and  e l u t e d  w i t h  e t h a n o l .  

E l u t e s  w e r e  r e d u c e d  t o  5m'  and o p t i c a l  d e n s i t i e s  were m e a s u r e d  a t  

t h e i r  hmax.  E l u t e  c o n c e n t r a t i o n s  were d e d u c e d  from t h e i r  r e s o e c t i v e  
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2818 UPADHYAY, SHARMA, AND RASTOGI 

c a l i b r a t i o n  c u r v e s  p repa red  under  s i m i l a r  c o n d i t i o n s  of t emoera tu re  

and s o l v e n t .  

Phys ica l  Measurements 

I n f r a r e d  s p e c t r a  of complexes were r eco rded  on Perkin Elmer-621 

i n f r a r e d  spec t ropho tomete r  i n  Nu jo l  mull  i n  f u l l  ranqe. % t i c a l  

d e n s i t y  measurements on t h e  comolex s o l u t i o n s  were done by Bausch 

R Lomb Spectronic-20 spec t ropho tomete r .  

RESULTS AND DISCUSSION 

TLC d a t a  ( t a b l e - 1 )  of i n d i v i d u a l l y  miq ra t ed  Comp~axe l  i n  

CH2C12, CHC13 and CC14 e v i d e n t l y  s h w  an a d v e r s e  e f f e c t  of s o l v e n t  

o o l a r i t y  on RF, Almst a l l  complexes have shown h igh  miq ra t ion  i n  

C H -9uOH m i x t u r e s  t han  t h e i r  component s o l v e n t s .  I n  t h e  absence of 

any chemical  r e a c t i o n  of miq ra t inq  compounds w i t h  t h e  s o l v e n t s ,  

t h i s  abnorma l i ty  cou ld  o n l y  be a t t r i b u t e d  t o  a z e o t r o p i c  p r o p e r t i e s  

of mix tu re  s o l v e n t s .  Miqrat ion of each complex has  been found t o  be 

independent  on t h e  p r e s e n c e  of o t h e r s  and on n l a t e  s i z e  b u t  l a y e r  

t h i c k n e s s  has  adve r se  e f f e c t  on it, 

6 6  

Among v a r i o u s  s o l v e n t s  used t h o s e  g i v i n q  d i f f e r e n t i a l  miqra- 

t i o n s  of i n d i v i d u a l  complexes and cou ld  r e s o l v e  t h e i r  d i v e r s e  

t e r n a r y  and q u a t e r n a r y  mix tu res  have been n o t e d  i n  t a b l e - ?  a lonqwith 

RF Values.  All t h e  mix tu res  were q u a l i t a t i v e l y  r e s o l v e d  bu t  on ly  a 

few t v o i c a l  ones cou ld  be t r i e d  f o r  q u a n t i t a t i v e  a n a l y s i s .  Uaximum 

l i m i t  of s e o a r a t i o n s  of d i f f e r e n t  mix tu res  i s  e x h i b i t e d  by t h e  quan- 

t i t i e s  of each mix tu re  components r e s o l v e d  (Table-3) .  E r r o r s  

determined i n  each e s t i m a t i o n  (Table-3)  show t h e  p r e c i s i o n  of t h i s  

method. I n  RuOH-&OH mix tu re  s o l v e n t s  t r a i l i n q  e f f e c t  was observed 

b u t  it d i d  n o t  o b s t r u c t  s e p a r a t i o n s .  

S t r e t c h i n g  f r e q u e n c i e s  of metal  s e n s i t i v e  azomethine and 

carbonyl  groups of DMAB5 i n  complexes have been c o r r e l a t e d  w i t h  

t h e i r  RF v a l u e s  i n  a lmost  a l l  t h e  r e s o l v i n g  s o l v e n t s .  These 
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METAL IONS COMPLEXED WITH ANILS(VII) 2819 

Table-3 - 
OUAElTITATIVE ANALYSIS DATA ON TYPICAL MIXTURES 

Mixture Complex Comolex Error  
appl ied  recovered 
on p l a t e  
(pa ( P%) ( % I  

Sb( DMARr ) 2C13.6H2@ 90.50 90.00 -0.55 

( ZrOC12) 2( DIM%) .9H2@ 60.40 60.00 4 . 6 6  

Co ( DMAffi ) C 1  69.75 70.00 +O. 36 

Cu ( DMArjG ) CL 2. 4H20 35.25 35.00 -0.71 

(PK(  DVAEG )ci 1 49.75 50.m N.50 

(Nd( D M A E € Y ) C ~ ~ ) ~ . ~ H ~ O  39.75 40.0‘) m.63 

DY( DXABG 3 ~ 1  35.00 35.00 0.00 

(Y( D’IAS; )C13)  ?. 2H20 35.25 35.m -0.71 

La( DHALG)2C13 30.00 30.00 0.co 

(,;d( LI’flAKi ) C 1 3 )  2H20 50.25 50.00 -9.50 

r e l a t i o n s h i p s  of V(Cd,!) and y ( C = O )  w i t h  RF of components of 

d iverse  m i x t u r o s  i n  t h e i r  resolvinq so lvents  have been used i n  

t h e  i d e n t i f i c a t i o n  of chrornatqram fraqments. 
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