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d#aizaa 
The chranatographlc cheracteristics of b2 dyes belcmging 

t o  different groups have beon studied an metal salt-Impregnated 
plates.  A suitable separation scheme for the dyes studied and 
suitable adsorbent 8ystm as well as solvent system have been 
developed. 

JNTRODUCTION 

The chemical identity of a dye i s  of Interest  t o  the 

colour user, since two w e 8  givlng the same shade on dyeing 

m s y  differ substantially i n  fastness properties, but c h d c a l  

ident i ty  i s  often more d i f f i cu l t  t o  establish than ident i ty  

or similari ty in dyeing and fastness properties. 

on different groups of synthetic dyes have been reported . 
Recently Prsw and cOWork~rS5 have reported a sui table  method 

for the separatlan of rat dye8 while a review on the TIC: of 
acid  dyes, reactive w e s t  disperse dyes, metal complex dyes, 

mordant dyes,  baeic dye8, solvent &yes has been given by 

Venkataramen . Recently impregnation of TI& plates v i t h  diffe- 

rent substances has been tr ied t o  3mprwe the separation of 

various class of campound~~-~3. 

our studies on tho u8e of metal s a l t - I m p m a t e d  s i l i c a  gel  

TLC studies 
1-4 

6 

me present paper reports 

19 29 
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19 30 SW?fUUVA, C H A W ,  AND DCA 

plates  ror the separation and ldentiflcatlon or  42 closely  

related ctges. 

EismwEu 
Glass plates 20x20 a2 were coated ulth a mixture of 

silica gel  (50 g) and 5 par  cent metal salt solution (100 m l )  

by means o r  Stahl-type applicator. 

layers was 0.5 rum. 

60 2 l o  ror 24 h. 2-3 u l  or 0.1 por c a t  alcohollc o r  alcohol: 

water ( l : l ,  V f V )  solution of the dyes was used for spotting. 

After development, the dyes were visuallsed as such. 

The thickness of the 

The coated plates  were activated a t  

HESUIX8 & DISCUsSIO~ 

The chranatographic behaviour of various dyes on 

impregnated plates can be divided Into two groups (1) dyes 

moving appreciably in neutral  solvent i . e .  n-butanol-etml 

aceta*-banzene termed as group A dyes and (11) c?yes shoving 

X t t l e  or  no movement in thl.8 neutral  solvent system but 

moving i n  n-butanol-50-folmic acid solvent system tenned as 

group B dyes. The impregnants t r i e d  were cadmium sulphate, 

cadmirnn acetate, zinc acetate, zinc sulphate, manganese 

sulphate and manganese acotate. It was found that an increasing 

the amount of m e t a l  salt, the hRf value decreases ror most or 

t h e  dyes aud after 7 par  cent of metal salt as impregnant, 

t h e  hBr value remains pnrctlcaUy constant and the best 

r e su l t s  for a l l  the w a s  reported have been obtained with 

5 por cent metal salt as impregnant. 

nant tound was cadmimn acetate, Further, it is vorthwhile t o  

report that for tho solvent system n-butanol-water-formic acid, 

t he  hEr valua i n r n a s e s  .d the fornlc acid cancantPation 

increaser but the bar valuer became clorer on increasing 

iomlc a d d  concentration. aimihrly ror the rolrent system 

The most,suitable impreg- 
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DYES ON METAL SALT-MPRECNATEO TUN Lay= 

n-butanoletkqll acetate-benzene, the haf ra lue increases as 

the percentage of ethyl  acetate i s  increased w h i l e  Increase 

in benzene concentration decreases the mf Vdue. 

sui table  ccmposition for this solvent systm found was n- 

b u t m o l r e t m l  acetate-benzene (bO:25 :35). 
this solvent system are given in t ab l e  1, vhile  for the other 

solvent system, satisfactory results vere obtained by using 

solvent composition n-butanol%rater:rozaPic acid (35 :10:5> 

( t ab le  2). 

impregnant are  reported here along with the haf vslues on 

p h i n  siuca g e l  (for camparison), becauae or  the various 

-pregnant8 t r i e d  they gave the best results.  

19 31 

Tbe 

The TemLLta with 

The r e su l t s  obtained only v l t h  CdAc2 or  C d q  as 

The difference of 2 3 uni ts  in hRr has been taken as 

the cri terion of satisfactory separation. Same of the typical  

separations on s i l l c a  gel-cadmium acetate layer, US- n- 

butanol-vater-formic acid as developLng solvent where the dyes 

of group A have been divided in to  three sub groups A,, 

A ~ ,  are  Usted In table  3. 
ethyl acetate-benzene, the typical  separations obtained are 

given in table  4. 

i n to  three sub groups B1, % and 5.  

and 

With the solvent system, n-butanol- 

Here again the group B dyes have been divided 

The chromatographic behaviour of ctpes on metal salt- 

Impregnated s i l l c a  gel  plates suggested that the interaction 

of  the metal ion with N of the group should be ~n i.ap0rt-t 

factor  influencing chromatographic beharlour. Slmilar vlw 

was also put forward by ~asucia7-l' ror the TXL separation or 

aromatic h e r  on metal salt-impregnated plptes. 

this cannot be the sole factor becaure the hai values on 

cadmium sulphate md cadmium acetate Impregnated D l a t e s  a r e  

different. Further study I n  this direction is in progress. 

However, 
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1932 SRIVASTAVA, C B A W ,  AND DUA 

TABU I 

Solvent %stem: .Butanol: Ethyl Acetate: Benzene (60:25 :35) 
1 

Eves I 

Rosanlllne hydro- 
chloride 
Chrysodlne 
Malachite green 
MetW1 red 
Crystal violet 
Fuchsine basic 
Orange G 
Auramine 0 
Bromocresol green 
Bromophenol blue 
B r o o o t h p o l  blue 
h e n o l  red 
!€hymol blue 
Acrldine orange 
Cadlon 2B 
Mch1oroflcoresceI.n 
Ihodamine B 
Eosine bluish 
&sine yellowish 
Navillne yellow 
Navlllne brill iant pink 
Methyl violet 
Aniline blue 
Bromocresol purple 
Gentian violet 

71 

::a 

45;. 
67 
20 sr 
57 
&T 

82T 
42= 

% 
75 
52 

55 
56 
5L 
53 
98 
9bT 
58 
96T 

95T 

58 

23 
12 
46 

62 
1 1  
49 
59 
40 
80 
50 
72 
23 
95 
14 
4 
15 
10 
96 
92 
45 
90 
65 
52 

38 

5 4 s  

33‘ 
20 

82 

12 
50 
60T 
37 
80 
54 
75 
30 
94 
13 
6 
8 
15 

3 
55 a 90 
62 
60 

aI - slight t a l l l n g  ; T - Tailing 
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DYES ON SALT-RlPREGNAm TEIH LAYERS 1933 

Solvent %stem: Butanol: Water: Fonnic !\cid (35:10:5) 

Alizarin red S 62= 68 51 

Allzarlne blue 36 30 26= 

Bismarck brown 77T 72 35 

Aluminon 93 65 93T 

Erichrome black T 32 12 20 

XyUdine ponceau 11 5 9 
Rcnzopurpurine 4B 52 57 51 

Methylene blue 37T 37 31 

Nigrosln 0 0 0 

F'uschsinncid 21 9 19 

Light green 13 17 12 

Purpurin 95 76 95 
Haemat oxylln 70T 35 85 

&ethyl yellow 95T 94 
Dlamon d blue 78 80 80 

T i t a n  yellow 

Congo red 

a0 76 

76= 74 
74 
74 
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19 34 SRXVASTAVA, CEAUEAN, AND DUA 

TAB= 111 

Solvent *stem: Butanol: Etml Acetate: Benzene (K):25 :35 1 

W z a r i n e  red S 48 

Alizarins blue 30 

Bismarck brown 72  

Ekiochrome black T 12 

Alminon 65 
Nigr 0s- 0 

Fuchsineacid 9 
Diamond blue 80 

Mmethyl yellow 94 

T i t a n  yellow 76 

Al lzar lne  red S 

Alizarina blue 

Congo red 

Mamond blue 

Ught g r  8 en 

Xyl ld ine  ponceau 

Methplene blue 

Benzopurpurine 

Alumlnon 

Mmethyl yellow 

48 

30 

74 

80 

17 

5 
37 

57 

65 

94 

W z a r l n e  red S 

U z a r l n e  blue 

Bismarck brown 

Erlochrone black 

1Uuminon 

X y l l d i n e  ponceau 

Xe t hy lane blue 

Nlgros ln  

Light green 

PUrplXin 

Mamond blue 

Mmethyl yellow 

48 

30 

72 

12 

65 

5 
37 

0 

17 

76 

80 

74 
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DYES ON ME- SALT-DfPRECNATED TEIN LAY= 1935 

TABU IV 

Solvent *stem: Butanol-Water-Formlc Acid (35  SO:^) 

Rosaniline hydro- 
chlor ide 

Chrysoidine 

?4d.achite green 

)!ethyl red  

Crystal  v io l e t  

Bromot hymol blue 

Phenol red  

Thpmol blue 

Cadion 29 

m0damb.e 9 

58 Puchsine bas ic  62 Gentian v io l e t  

23 OraryeG 11 Brmocresol purple 

12 Brmocresol green 49 Aniline blue 

46 Brmophenol blue 40 llethyl v i o l e t  

38 Eosinc b lu ish  15 Navllene yellow 

80 Navilene yellow 96 Dichloro fluores- 

50 Ntwilene b r i l l i a n t  92 Chrysoidbe 

72 Methyl v i o l e t  45 Crystal  v io l e t  

95 Bromocresol pur- 66 Methyl v io l e t  

cein 

PF* 

Ple 

4 RhodamineB G BosaniUne 
hydro ch lo15 de 

52 

65 

90 

45 

96 

14 

23 

38 

45 

58 

Bromocresol purple 65 Acrldlne orange 23 Thymol blue 7 2  

Thymol blue 72 Brmothymol blue 80 

Brmothyllrol blue 80 
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19 36 SBIVASTAVA, CBAUBAN, AND DUA 

gcrmowrsDGEMENT 

The aathor(ISC) thank8 U.G.C.,  New Iklhi for iinancid 

a88iUtanw the w6CIL. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
8. 

9. 

-s 
Brown, J .C . ,  J.Soc.Dprs Colour; a, 185, 1964; &, 137, 1969. 

Rattie, G.B. and Haynerr, C.G., J.Soc.Dpers Colour; &,692, 1964. 

Fmslpan, J.F., -.Text. J;  & (February 1970). 

heany,  C . D . ,  Am.Dyest.Rap., (September 1972). 

&am A.H. Mesrob, B.K. and Gateva, A.B., J.Qlraaatogr., 
&, 181, 1933. 

Venkataraman 
p.23 t o  5 5 ,  Ehapter 11, 1977. 

Yasuda, K., J.Qmaatogr., &, 144, 1971. 

Yasuda, K., J.Qlramatogr,, 22, 413, 1972. 

Pasuda, K . ,  J.Chromatogr., &, 162, 1972. 

'The analytical chemistry of  Synthetic dyes", 

~O.Yasuda, K., J.Chromatogr., a, 565, 1973. 

il.Bark, L.S., 'Progress in Thin-layer Chromatog. Related 
method', I, 1972. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
5
8
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1


