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THIN-IAYER c!iRD MATOGRAP HY OF METAL ICNS CO MPLEXED WITH ANILS 

DETECTION. SEPARATICN AND DETERMINATICN 

VJ . 

R. K. Upadhyay 
and 
A.P. Tewari*, Depa r tnen t  of Chemistry, N.R.E.C. Co l l eqe  Khur a 

( I N D I A {  

p-Dis thylaminoani l  of pheny lq lyoxa l  a b i d e n t a t s  l i g a n d  

was used f o r  c o v l r x a t i o n  .with H q ( I I ) ,  U02(II), A u ( I I I ) ,  P t (1V)  

*(II) ,  Bi(III), S b ( I I 1 )  and Be(I1) ions .  

c h a r a c t e r i z e d  by t h e i r  a n a l y s i s ,  molar  conductance  and i n f r a r e d  

s p s c t r a .  T.L.C. d i t e c t i o n ,  r e o a r a t i o n  and d e t e r n i n a t i o n  of 

t h e s e  'eomalexss on s t a r c h  bound s i l i c a  g r 1  l a y s r s  was s t u d i r d  

Long p 3 r r i s t i n q  da rk  c o l o u r r  of t h e  co+n~lsxer  n n d e r s d  t h e  

s p o t s  s e l f  d e r c e r n i b l e  and no l o c a t i n g  aqen t  was r e q u i r e d .  A 

maximua f o u r  eomDlexer cou ld  b9 r e s o l v e d  and i d e n t i f i e d .  Errors 

i n  d e t r n n i n a t i o n r  and maximum r e p a r a t i o n  l i m i t s  were a l s o  

deduced. 

Ths  c h e l a t e ?  were 
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912 UPADHYAY AND "EWARX 

The p r e s e n t  e o m u n i c a t i o n  is i n  c o n t i n u a t i o n  of o u r  

s t u d i e s  on t h e  a n a l y t i c a l  a p p l i c a t i o n s  of ke toan i lS (1 -5 )  i n  

t h e  a n a l y s i s  of me ta l  Ions .  

t h o  p n t i p i t a t i o n  of meta l  ions p-d ie thy laminoan i l  of phenyl- 

g l y o x a l  ( 6 ) ~  (0EAPG)fcan n o t  be used for t h e  s e p a r a t i o n  and 

d e t e n n f n a t i o n  of m e t a l s  w i thou t  u s ing  maskinq a g e n t s  or con t ro -  

l l f n g  pH. 

m i x t u n s  of DSAPS complexes w i t h  Hg( I1 * LO2( 1 1 )  * Au( 111 1, P t (  I V )  

Ug(11). E i ( I I I ) ,  S b ( I 1 1 )  and B e ( I 1 )  i o n s  which have n o t  been 

p n v i o u s l y  a t t empted  a l though  some r e f e r e n c e s  ( 6 - 8 )  on t h e  

s y n t h e s i s  and c h a r a c t e r i z a t i o n  of some of t h e s e  conp lexes  a r e  

a v a i l a b l e .  New complexes were c h a r a c t e r i z e d  by r o u t i n e  physico- 

c h e a i c a l  methods. 

M n q  t o  leak of s e l e c t i v i t y  i n  

~rUnu.& - 
The T.L.C. t e c h n i q u e  ls ur3d  t o  r r s o l v e  v a r i o u s  

The T.L.C. s t u d i e s  under taken  p rov ide  a s imle  and 

convenient  method f o r  t h e  a n a l y s i s  of some i n o r q a n i c  mix tu res  

and e x p l o r r  t h e  p o s s i b i l i t y  of d e t e c t i o n  and subsequent  r ap id  

s e p a r a t i o n ,  and e r t l l n a t l o n  of t h e  m e t a l s  i n  d i f f r r e n t  01'9s and 

minera 1s. 

Presa  -of Solu  t h s  and P l a t s  : 

S o l u t i o n s  of metal c h l o r i d e s  (9.D.H. or J.H. London 

p r o d u c t s )  *.re prepa red  by d i s s o l v i n g  t h e i r  known q u a n t i t i e s  

i n  a l eoho l .  Metal  chlor lde s o l u t i o n s  wen s t a n d a r d i r e d  (9) 

befor, use  wh i l e  l i q a n d  and c o m l e x  s o l u t i o n s  were used d i r e c t l y .  

S l a s s  p l a t a s  (18x3 cm and 18x10 em) Were c o a t e d  w i t h  

s i l i c a  q e l  f r o e d  fm i r o n  and c h l o r i d e  i o n s  and mixed wi th  

s t a r c h  (a.  Morck) a s  b i n d e r  (24:l. w/w) t o  p r e p a r e  l a y e r s  of 
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TLC OF METAL IONS. V 913 

0.10 cia th ickness  by s e l f  designed adparatus  (10). 

p l a t e s  were dr ied  a t  -lOO°C f o r  2-3 h r s in  an oven. 

p l a t e s  w e n  developed i n  g l a s s  J a r s  w i t h  ground-in-lids by 

ascending technique. 

The coated 

D r y  loaded 

Equimolar so lu t ions  of t h e  r eac t an t s  were mixed i n  s t o i -  

ehiometrie r a t i o  ( l i gand  i n  s l i g h t  excess) ;  reac t ion  m i x t u r e s  

w e r e  concentrated on water  bath and products were c r y s t a l l i r e d  

out. Complexes were repeatedly washed w i t h  e t h e r  t o  remove un- 

reacted l igand if any and r e e p l s t a l l i s e d  fro3 acetone and d r i ed  

on anhydrous calcium chlor ide  under reduced pr3ssur9. pt(IV) 

comolex which p rec ip i t a t ed  out  from t h e  n a c t i o n  mixture was 

washed w i t h  e t h r r  and dr ied  in a i r  oven. P u r e  d r y  products 

were analysed a t  C.D.A.I., Lucknow. 

Phvs ica l  M e n  : 

Conductometric measurements on t h e  a l coho l i c  so lu t ions  of 

eomplexes w e r e  made w i t h  Toshniwal Conductivity bridqe by d ib -ce l l  

method. Inf ra red  spec t ra  were recorded i n  hiujol mull on 621-Perkin 

Elmer g ra t ing  spectrophotometer and absorbance (0.D.) measurements 

were made with Bausch LL Lomb 'Spectronie-20' s p e c t r o o h o t o n e t ~ r .  

For q u a l i t a t i w  s tudies ,  one o r  two drops of t h e  t es t  

so lu t ions  wsrm placed on p l a t e s  u l t h  t h i n  g l a s s  capillaries. 

Af ter  drying thm spots  devolopment was made i n  d i f f e r e n t  so lvent  

systems and the ascent  was f i x e d  as 1Ocm i n  a11 eases: % values  

were measured as usual a f t e r  de tec t ion .  

dua l  complexes were dbtennined separa te ly ,  by migrating pure 

9: values  of t h s  i nd iv i -  
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914 UPADHYAY AND WAR1 

comploxos a s  w o l l  a s  by mig ra t inq  me ta l  i o n s  a f t e r  be inq  complexed 

w i t h  l i q a n d  p r e s e n t  i n  s o l v o n t  ( % 0.02 gm/lWml). 

found by both  methods f o r  each  complex w e r e  no t  a o p r e c i a b l y  

d i f f e r i n g .  

n i q r a t i n q  pure  camploxes. 

5: va lues  

F$ va lues  g iven  i n  Table-2 a r e  t h o s e  o b t a i n s d  by 

For q u a n t i t a t i v e  a n a l y s i s  s e v e r a l  a i x t u r o s  h a v i n j  d i f f s r s n t  

c o n c e n t r a t i o n s  of  r r s o l v a b l e  component complexes wer3 praoared  

and r o o t t e d  on t h 9  o l a t e s  (18x10 c n )  w i t h  t h 9  h e l o  of micro 

p i p s t t e .  and t h e  dovrlopment was performed i n  t h +  chosen sys tsm.  

Chromatoqran f r apven t s  wem scrappsd  and complsxss wsr3 e l u t 3 d  

from t h o  adsorbent  w i t h  a l coho l .  Thr f i l t r a t e s  wero e v a o o r a t s l  

and mad. t b  d o s i r e d  volume. O p t i c a l  d e n s i t y  of t h s  e lu t s s  u9r0 

d o t e n i n e d  s p e c t r o p h o t o m e t r i c a l l y  a t  t h e i r  nax and  concsn- 

t r a t i o n s  i n  ppm w r e  deduced f r o a  n s o e c t i v e  c3 ;13 ra t l9n  ;LZV* 

prepa r sd  undsr  s i m i l a r  c o n d i t i o n s .  

RESULTS AND DISUJSSION 

Sto ich iomet ry  of  t h e  eomplsxes i n  t h s i r  s o l u t i o n s  "are 

found o u t  s p e e t r o p h o t o m e t r i c a l l y  fo l lowinq  ' 'dola-Ratio '  .nsthod 

(11). Ualecu la r  formulae and s t r u c t u r s s  of t h s  c h s l a t e s  . v e x  

o s t a b l i r h o d  from a n a l y s i s ,  molar conductance (12-14) and 

i n f r a r e d  (13-20) da ta  (Table  -1). 

A p s r u s a l  of TLC d a t a  r r v s a l e d  t h a t  a d d i t i o n  of A c W  

or w a t e r  t o  3uOH decreased  t h e  aovement of comnlsxos, 7 3 n s r a l l v .  

Abnormally low F$ va lues  ob ta inod  i n  BuOH-AcOH and 3uOH-H20 

mix tu res  could be a t t r i b u t o d  (3 ,4 ,21 ,22)  t o  t h s  a r e o t r o o i c  

p r o p e r t i e s  of t h e s e  mixture  s o l v e n t s .  

t h i e k n o s s  on + was a l s o  s t u d i e d  and 1 t . w a s  found t h a t  l a y s r  

t h i c k n o s s  had t h e  s i q n i f i c a n t  i n f l u o n c e  on t h e  l a t t s r .  

The e f f e c t  of tC14 l a y s r  
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916 UPADEYAY AND TEWARI 

2 2  
d o '  

I S  
d 

1 8  
d 

1 8  
d 

d d  
' 8  

c a  

X d  

1 :  
N 

t 

0 
' %  

n 

? 

, a  
I 0  

d 

a n  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
1
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



TA
SL
E 

- 3
 

QU
AN
TI
TA
T I

 V?
 
SE
PA
RA
TI
ON
3 

kn
ou

nt
 o

f 
Co

mo
le

x 
lo

ad
ed

 
h

u
n

t
 o

f 
C

om
pl

ex
 

fo
un

d 
%

 E
rr

or
 

(4
) 

Mi
xt

ur
e 

C
om

po
ne

nt
s 

L'
#7

 1 9 
09

 

55
.2

 

40
.2
 

35
.2

 

20
.2

 

15
0.

4 

13
2.
2 

60
.4

 

22
.4

 

21
18
 .o

 
47

.6
 

10
 .o

 

5
5

.0
 

40
 00

 

35
 .O

 

20
 00

 

1
5
0
.0

 

13
2.

5 

6
0
.0

 

22
.5

 

24
7.

3 

47
.5

 

+
I .O

 

-0
.4

 

-0
.5

 

-0
.6

 

-1
 .o

 
-0
.3
 

+
0

*2
 

-0
.3

 

w
.4

 

-0
,2

 

-0
12

 

4
 

W
 t;
 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
1
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



918 UPADHYAY AND TEWARI 

% values of t he  complexes (Tab19 -2)  i n  He2C0 an3 H9dJ 

showed t h a t  var ious t e rna ry  and quarternary mixtures of t h s  

complexes could be n s o l v e d  successful ly .  

mixtures were found c lose  t o  those  obtained w i t h  s inq le  su$bs- 

tance. Durinq t h e  process of development I t  was a l s o  obssrvsd 

t h a t  spot  c o l o u n  i n  d i f f e r e n t  mobile phases remained unchanqed, 

The €$ va lu r s  w i t h  

Quant i ta t ive separat ions of quar te rnary  mixtures of 

‘4q(II), W 2 ( I I ) ,  A d I I I ) ,  Bi(II1)cand of Uq(I I ) ,  U 0 2 ( X I ) ,  

P t ( IV) ,  BI(II1) complexes and t e rna ry  mixture of Hq(II), S b ( I I 1 ) .  

Be(I1) comnlexes w e r e  performed i n  acetone usin? d i f f s r r n t  

concentrat ions of eomonents.  Uaxlmun rosolvable  quan t i t i n s  of 

eolnplexes In  each Q i X t U n  are noted i n  Table-3. The rroroduci- 

b i l i t y  of t h s  r e s u l t s  was checked on tho  sa-e l a y r r s  usin? k 

t h e  same solvent  (He2CO) and it was observed t h a t  r s s i l t s  ~ 3 r 9  

q u i t e  accurate  and precise .  

employed tor t he  de tec t ion ,  reparat ion and d e t e n i n a t i o n  of 

a l l  mentioned ions  i n  micro amounts. 

Hence t h i s  method of TLC may be 

We a n  g r a t e f u l  t o  Pmf. J . P .  BajDal,  D.S. collsz~9, 

Aliqarh (IWDIA) for his valuabls  suqqestions.  One of us 

(A.P.T.) thanks t h e  U.3.C.. New D e l h i  f o r  t he  award of a 

Teachsr Fellowship. 

1. R.K. Upadhyay and R.C. Saxena, J. Indian Chem. SOC., 53,  

2. R.K. Uprdhyay a ,  R .  Prasad and S.C. S h a n a ,  J. Indian 

. 158 (1973). 

Chem. SOC., 31, 528 (1974). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
1
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



TLC OF METAL IONS. V 919 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

13. 

17. 

18. 

19. 

20. 

21. 

22. 

R.K. Upadhyay and R.R. Bansa l ,  J. I n d i a n  Chem. SOC., 53 
15 (1976)'. 

R.K.  Uoadh ay  and V.P. S inqh ,  J. I n d i a n  Chsa. SOC. 52, 
1164 (1975r .  

R.K. IJDadhyay and V.P. S ingh ,  J. I n d i a n  Chem. Soc. 54, 
495 (1977) .  

Verma, Ph. D. T h e s i s ,  '&*rut Univ., Hesru t  ( I N D I A )  

U.L. S inqha l ,  Ph. D. Th3s i s ,  Hesrut Unlv., '493rut ( I N D I A )  
(19%) 

2.K. Uoadhyay, H.L. S i n q h a l ,  A.K. Saxena and R. P ra sad ,  
Acta Chime 83, 299 (1974). 

A . I .  Voqel, A T s x t  3ook of I n o r q a n i c  3 u a n t i t a t l v s  Aba lys i s ,  
3 rd  Ed. Longmans, London, 1962 

E. S t a h l ,  Thin  Laysr Chromatoqraohy, S ~ r i n q s r ,  B s r l i n  2nd 
Ed. 1966. 

J.H. Yoe and A.L. Jones ,  Ind .  En3. Chem. Anal. Ed., 16, 
111 (1944). 

S.M.F. Rahman, J. Ahmed and '4.V. Haq., J. i n o r q .  n u c l .  
Chem., 35, 3351 (1973). 

H.W. Jones, Elemsntary  Coord ina t ion  C h s n i s t r y ,  P r e n t i c e  H a l l ,  
Inc. 5nglawood C l i f f s ,  New J a r s o y ,  1964. 

W.J. 3ea ry ,  Coord ina t ion  Chem. b v . ,  7, 81 (1971). 

J.R. Dyer, Appl:CatiOnS of Absorp t ion  Spec t roscopy  of O q a n l c  
bmphundr ,  P r e n t i c e  H a l l  of I n d i a ,  Pvt .  Ltd., Nsw D e l h i ,  1969. 

C.N.R. bo, 4.V. rJeorge, J. Hahanty and P.T. Naras inhan ,  
A Hand Book of C h e i i s t r y  and Phys ic s ,  East-West P m s s  Pvt. 
N s w  Delh i  (1967) .  

R.N. Saxena and K.K. Pandey, J. I n d i a n  Chea. SOC. 49, 782 
(1972) 

S.S. Shaphard and D.A. Thorh ton ,  Helv. Ch in ica  Ac ta ,  54 

K. Nakamoto. I n f r a r s d  S p e c t r a  o f  I n o r g a n i c  and Coord ina t ion  
Cemoounds, John Wiley, N s w  YOrk, 1968. 

J.P. FAckler,  Proqr .  i no rq .  Cham., 7 ,  361 (1Q66). 

R.K. Upadhyay, V.P. S ingh  and U. Ba jpa i ,  J. Chromatogr. 93 
494 (1974). 

R.K.  Upadhyay, U. S a j p a i  and R.R. Bansa l ,  Uona t shs f t e  f i i r  

2212 (1971) 

Cheae ,  107, 1221 (1976). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
1
3
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1


