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THIN LAYER CHROMATOGRAPHIC 
SEPARATION OF CLOSELY RELATED DYES 

V. IS. Gupta 
Department of Chemistry 

University of Roorkee 
Roorkee - 24 7 667, India 

ABSTRACT 

A scheme f o r  t h e  TLC s e p a r a t i o n  of t w e n t v  f i v e  
d y e s  on s i l i c a - g e l - z i n c  a c e t a t e  i m p r e g n a t e d  p l a t e s  
u s  i n g  a mix t u r  e of n -but  ano 1 -ben z en e-e th  y 1 a c e  t a t  e a s  
d e v e l o p i n g  s y s t e m  i s  d e s c r i b e d .  Examples of  s e p a r a t i o n s  
of  d y e s  i n  m i x t u r e s  a r e  r e p o r t e d .  

INTKOUUCTICN 

S e p a r s t i o n  and i d e n t i f i c a t i o n  of d y e s  is  of i n t e r e s t  
t c  t h e  c o l o u r  u s e r ,  s i n c e  two d y e s  w : t h  same s h a d e  n a y  
d i f f e r  s u b s t a n t i a l l y  i n  f a s t n e s s  p r o p e r t i e s .  TLC s t u d $ c a  on 
d i f f e r e n t  g r o u p s  of s y n t h e t i  d y e s  h a v e  been  r e p o r t c t i  . 
R e c e n t l y  Arsov and coworkers5  h a v e  r e p o r t e d  a s u i t a b l e  
method f o r  t h e  s e p a r a t i o n  o f  f a t  d y e s  w h i l e  a r e v i e w  c n  t h e  
TLC of d i f f e r e n t  c l a s s  of d y e s  h a s  been g i v e n  by  Venk2Leraman . 
ijowever, t h e  use of  i m p r e g n a t e d  l a y e r s  f o r  t h e  s e p a r a t i o n  of 
d y e s  h a s  n o t  r e c e i v e d  much a t t e n t i o n  s o  f a r ,  S i n c e  d y e s  are 
r e p o r t e d  t o  form complexes w i t h  m e t a l  s a l t s  and cornBlf2at ion 

was c o n s i d e r e d  n e c e s s a r y  t o  u s e  m e t a l  s a l t s  a s  i r n p r e q n m t s  
t o  s t u d y  t h e  c h r o m a t o g r a n h i c  b e h a v i o u r  cf d y e s .  T h e  n r p s e n t  
p a p e r  d e s c r i b e s  t h e  s e p a r a t i o n  of t w e n t y  f i v e  d y e s  0'1 s i l i c a  
Gel l a y e r s  i m n r e g n a t e d  w i t h  z i n c  a c e t a t e .  

i s  r e p o r t e d  t o  improve t h e  s e p a r a t i o n  i n  many c a s e s  it 

The TLC p l a t e s  ( t h i c k n e s s  C . 5  mm)  were p r e p a r e d  by  
s p r e a d i n g ,  by , l e a n s  of  a S t a h l  t y p e  a p p l i c > t o r ,  a 
s l u r r y  o f  5Cg of s i l i c a  g e l  (BLH) and 5ci: aq .  s o l u t i o n  
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TABLE - I 

hFi V a l u e s  of D i f f e r e n t  Dyes on Impregnated  and on P l a i n  
S i f i c a - G e l  P l a t e s  

S o l v e n t  System-n b u t a n o l - b e n z e n e - e t h y l a c e t a t e  
(4C:35:25) 
Dye Colour  hRf  

on p l a i n  S i l i c a g e l -  
S i l i c a g e l  Zn Ac2 

A c r i d i n e  o r a n a e  Yel low 50 35 
A 1  i z a r  i n e  b l u e  
Auramine 0 
B e n z o p u r p u r i n e  40 
Bismarck brown 
Bromocreso l  
Bromophenol b l u e  
a romothynol  b l u e  
Cadion 28 
C r y s t  11 V i o l e t  
D iarnond b l u e  
D i c h l o r o f  l u o r e s c -  
e i n  
E o s i n e  Y e l l o w i s h  
E r  i chrome b l a c k -  
T 

l i g h t  p i n k  
Lenion  V-llow 
l i g h t  o i a n g e  
o r a n g e  
Brown 
V i o l e t  
Dark Yel low 
Brown 
V j  o l e t  
b l u e  
o r a n g e  

1 i gh t o r  an g e 
p u r p l e  

1 

F u s c h s i n a c  i d  
IAethyl tied 
r..ethyl V i o l e t  
N a v i l i n e  b r i l l i a i  
p i n k  
N a v i l i n e  Yel low 
N i g r o s  i n  
Grange  G 
P h e n o l  r e d  
Rhodamine B 
R o s a l i n e  hydro-  
c h l o r i d e  
Thymol b l u e  

p i n k  
H ed 
V i o l e t  

I t  V io le t  

P a l e  y e l l o w  
p u r p l e  
l i g h t  o r a n g e  
C r a n g e  r e d  
p i n k  
Redd i sh - 
p i n k  
Grange  
y e l l o w  

35 

95; 
4c 
78jT 
54ST 

5CT 

72ST 
32T 

82T 
56T 
96' 

97 
0 
20ST 

3 
70ST 

76T 

3c 
26 
48 
53 
7c 
34 
74 
94 
21 
71 
12 

42 
15 

19 
72 
44 
90 

92 
C 
17 
46 
C4 
38 

67 

ST = S l i g h t  ' T a i l i n g  T = T a i l i n g  
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of  z i n c  a c e t a t e  (1CC ml) .  The c o a t e d  p l a t e s  were  a c t i -  
v z t e d  a t  SCfl°C f c r  24 h r s .  2-3Jl.1 of 0.1 p e r c e n t  a l c o -  
h o l i c  s o l u t i o n  of t h e  d y e s  wqs a p p l i e d  t o  t h e  l a y e r s .  
Chromatogrames were  deve loped  by  a s c e n d i n g  t e c h n i q u e  i n  
a r e c t a n g u l a r  chamber a t  a t e m p e r a t u r e  of 3Gk2'C u s i n q  
a m i x t u r e  of n-butanol-benzene-ethylacetate (40:35:25) 
a s  d e v e l o p i n g  sys tem.  A f t e r  deve lopment ,  t h e  d y e s  were 
v i s u a l i z e d  a s  s u c h .  

For t h e  p r e s e n t  s t u d i e s  b e s t  s e p a r a t i o n s  were 
o b t a i n e d  w i t h  5,: m e t a l  s a l t  a s  impregnant .  The most  
s u i t a b l e  i m p r e p a n t  among t h e  z i n c  s a l t s  found was 
z i n c  a c e t a t e 6  n-but anol -benzene-e thyl  a c e t a t e  (4C : 35:25) 
was found t o  be t h e  b e s t  d e v e l o p i n g  sys tem.  The hRf 
v a l u e s  of d i f f e r e n t  d y e s  i n  t h i s  d e v e l o p i n g  sys tem on 
!5/ z i n c  a c e t a t e  impregnated  l a y e r s  a r e  r e c o r d e d  i n  T a b l e -  
I a l o n g  w i t h  t h e  hRf v a l u e s  on p l a i n  s i l i c a  ge 
( f t r  compar ison) .  

t a k e n  a s  t h e  c r i t e r i o n  o f  s a t i s f a c t o r y  s e p a r a t  on.  
Some o f  t h e  t y p i c a l  s e p a r a t i o n s  d e p e n d i n g  u p o n  t h e  
d i f f e r e n c e  i n  hK v a l u e s  were t h e n  c a r r i e d  o u t  (Tahle-11) .  
It  i s  a p p a r e n t  f8c:n T a b l e - I 1  t h a t  a l l  t h e  d y e s  can  be 
b e t t e r  s e p a r a t e d  i n  t h r e e  g r o u p s  A , A  
it was o b s e r v e d  t h a t  t h e  hRf v a l u e &  d?d n o t  change when 
m i x t u r e s  o f  d y e s  were a p p l i e d .  

The d i f F e r e n c c  of 2 3 u n i t s  i n  hKf va lues  h a s  bt>en 

and Ag. F u r t h e r  

TASLE - I1 
S e p a r a t i o n s  of d y e s  i n  i d i x t u r e  on ZnAc2 Impregnated  p l a t e s  
S o l v e n t  bystern-n S u t a n o l - b e n z e n e - e t h y l a c e t  a t e  (4C: 35: 25)  

A1 Group 

Dyes h R f  

3 i s m a r k  brown 53 
C r y s t a l  v i o l e t  21 
I ) l ichlorof  l u o r e s c e i n  12 
E o s i n e  Y e l l o w i s h  94 
u e t h y l  Red 72 
C r a n g e  G 17 
P h e n o l  Red 4 6  
i i a s o a n i l i n e  h y d r o c h l o r i d e  38 
Rhodamine c4 
Thymol b l u e  67 

A l i z a r i n e  b l u e  3c 

(continued) 
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TABLE - I1 (continued) 
Group 

B e n z o p u r p u r i n e  4B 
Br omoph e n o l  b l u e  
Cadion 28 
Diomond b l u e  
F u s c h s  i n  a c  i d  
I J a v i l i n  b r i l l i a n t  p i n k  
f Z  i g r o s  i n  

48 
34 
42 
71 
19 
9c 
C 

A 3  Group 

A c r i d i n e  o r a n g e  
i?uromine 0 
Bromocreso l  p u r p l e  
Bromothymol b l u e  
:richsome b l a c k  T 
iviethyl v i o l e t  
i d a v i l i n e  y e l l o w  

35 
26 
7c 
74 
15 
44 
92 

F u r t h e r m o r e ,  t h e  d e c r e a s e  i n  hRf v s l u e s  on imprenn- ted  
l a y e r s  ( T a b l e - I )  s u g g e s t e d  t h 3 t  t h e  c o m p l e x a t i o n  between 
d y e s  and t h e  m e t a l  i o n  s h o u l d  be an i m p o r t a n t  f a c t o r  i n  
i n f l u e n c i n g  t h e  c h r o r n a t o g r a r h i c  b e h a v i o u r  of  d y e s  cn L i i i  reg7-1C 
n a t e d  13ye.s .  S i m i l a r  view was a l s c  p& forwarded  by :‘3suda 
f o r  t h e  TLC s e p a r a t i o n  of a r o m a t i c  amines c n  m e t a l  s ; l t  
impregnated  p l a t e s .  However, t h i s  can n o t  be  t h e  s o l e  [ a c t o r  
b e c a u s e  t h e  hRf v a l u e s  on z i n c  a c e t a t e  and z i n c  s u l n h a t e  
impregnated  l a y e r s  were f o u n d  t o  be d i f f e r e n t  i n d i c 3 t i n g  
t h e  i n v o l v e m e n t  of  a n i o n  i n  i n f l u e n c i n g  t h e  chromatorjral-ih? c 
b e h a v i o u r .  
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