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TLC SEPARATION OF SOME CLOSELY 
RELATED SYNTHETIC DYES IMPREGNATED 

SILICA GEL LAYERS 

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

University of Roorkee 
Roorkee 24 7667, India 

ABSTRACT 

Ammonium molybdate and Copper sulphate were found as good 
impregnents Por Laproving the separation o f  some c losely  re la ted  
t h i r t y  synthet ic  dyes on s i l i c a  ge l  'C' l aye rs  using the aolvent  
system BuOH-AcOH-H20 (25: 5: 10). Tables are preaentsd t o  i l l u s t -  
ra te  the cornpariaon fn reso lu t i on  o f  dyes on p l a i n  and Lnpregna- 
ted s i l i c a  ge l  layers. 

INTROOUC TION 

A survey o f  l i t e r a t u r e  reveals tha t  very l i t t l e  work has 

been done on the separation o f  synthetic dyes using impregnated 

sil ica layers' " . However Srivastava and couorkera separated 

cer ta in  dyes on c a h i m  acetate impregnated layera. 

present paper presents an e f f i c i e n t  eeperation OP 30 dyes on 

s i l i c a  gel  p la tes  impregnated with Ammiurn rnolybdatb and Copper 

sulphats us ing BuOH-AcOH-HpO (25: 5110) solvent  system. 
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EXPERINENTAL 

The TLC p la tes  OP 0.5 mm thickness were prepared by spread- 

i n g  a s lu r r y  OP a mixture O f  8 i l i C a  g d  and 1.M aq. so lu t ion  o f  

amaroniun molybdate or 0.25s aq. so lut ion o f  copper eulphate In 
the r a t i o  1:2 ,, The p la tes  were dr ied for 24 hr a t  a conetant 

temperature OP 6OoC. Solut ion of' dye8 were prepared i n  d i s t i l l e d  

vater or u s t e m t h w o l  mixture. 

H20 (25:5:10) and BuOH-SO$ NH3=Dioxm (25:5:10) ware tr ied. 

chromatograms uere developed a t  a temperature o f  35 1%. Spote 

mere ae l f  visualised. 

Tuo solvent syetems: BuOHdcOH- 

The 

RESULT AND DISCUSSION 

A close examination o f  data in Teble I shows tha t  some dyes 

show t a i l i n g  on p l a i n  s i l i c a  g e l  p la tes i n  bo th  the so lv rn t  systems 

t r i e d  whi le  on 0.25% capper sulphate impregnated p la tes t a i l i n g  mas 

observed Por some dyes i n  the solvent ayetom: BuOH-SO$ NH3-Oioxan 

(25:5:10). However, no t a i l i n g  o f  epots waa obrerved on ammonium 

molybdate and copper sulphate impregnated Iayere using the solvent 

system BuOHdcOH-H20 (25r5:lO). Tables I1  and 111 8how the impro- 

ved separation OP dyes on impregnated layers. A l l  dyes having hRp 

values diPPering by 4 or more u n i t s  were conaidered as resolved 

and t h i s  was exhib i ted by p u t t i n g  'R '  against than in the tab leo  

The '0' symbol ind icates t h a t  reso lu t ion  uas n o t  possible due t o  

overlapping OP epote e i t h e r  because OP less then 4 m i t s  o f  d i f f -  

s rmce in hRf values or because OP t a i l i n g  OP spot@. 

possible to separate all the 50 dyes i n  a s ing le  run, the dyes 

mere divided i n t o  the fo l low ing  g+a for ra t i s fee to ry  separation 

on ammonium molybdate a d  copper sulphate impregnated l aye rs  i n  
eolvent system: BlroHdd)H-H20 (25: 5: 10) 

As i t  is n o t  

QI A m  o n i a o l v b d a  t a 

Dye No. 27 28 50 24 26 3 25 11 12 18 

hAP 

r e m a k d  L avpl; 

(00) (11) (25) (29) (40)(49) ( 5 5 )  (9) (67) (72) 
13 17 21 15 A 

(82) (87) (95) (99) 
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SYNTHETIC DYES 

TABLE I 

1257 

BuOH-ACOH-H~O BuOH-50$ NH a i o x a n  
(20r5r10) (25: 5: 1 Of 

Dye 
hRf hRf 

Pla in  Imp.* Imp.** P l a i n  Imp* Imp.** 
- 

1. Roemi l ine  HCL 84 
2. Chryeoidine 83 
3. Malachite green 65 
4. methyl rad 88 
50 Crystel  v i o l e t  72 
6. Fuchsine basic 83 
7. Auranine 0 73 
8. BmophMOl  blue 90 
9. Eosine b lu i sh  98 
10. B ~ O C ~ S O ~  purple 84LT 
11. Congo m d  60 
12. Titw Y ~ l l o u  66 
13. Aluninon 75LT 
14. Al i za r in  45ST 
15. magnoaon 99 
16. Orange C 53 
17. 8 ~ l ~ l o c n s o l  green 88 
18. Phenol red  73 
19. Thp01 blue 85 
20. rant ien V io le t  73 
21. Nav i l l i na  B r i l l i a n t  97 

22. Ani l ine  blue 88 
23. Dichlorof luroscein 98 
24. Xyl id ine Ponceau 30 
25. Bmzopurpurine 62 
26. mathylena blue 42 
27. Nigroaln 00 
28. Fuch8ine ac id  11 
29. L igh t  green 43 
30. Al i za r in  blue 24LT 

pink 

~ 

SI 
69 
49 
78 
61 
62 
52 
90 
98 
85 
59 
67 
82 
33 
99 
43 
87 
72 
84 
52 
95 

~~ 

85 
84 
65 
80 
73 
70 
82 
92 
98 
87 
72 
65 
66 
60 
99 
54 
90 
75 
86 
75 
96 

~ ~- 

84 
93 
99 
56 
97 
94 
86 
39 
42 
32 
33 
40 
03 
05LT 
66 
20 
40 
27 
73 
67 
97 

62 
86 
97 
46 
95 
86 
71 
32 
35 
23 
22 
31 
00 
00 
65 
15 
34 
29 
74 
47 
92 

77 
87 
95 
45 
97 
86 
77 ST 
28 
34 
22 
21 
34 
03  
00 
63 
09 
29 
18 
63 
71 
93 

67 
98 
29 
55 
40 
00 
11 
28 
25 

80 
97 
32 
60 
43 
00 
09 
47 
26 

95 
21 
00 
38 
38LT 
00 
00 
03 
00 

95 
16 
00 
28 
22 
00 
00 
03 
00 

95 
13 
00 
24RT 
33 
00 
00 
00 
00 

* ARonium a y b d a t a  impreglat ion 
+*Cappar aulphate irnpm~atiar 
S T 4 l i g h t  t a i l i ng ,  Al4lodim ta i l ing ,  LTlCarg t a i l i n p .  
hRf Vduar  are i n  10m. dovalopcl.nt. 
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It i s  uorthuhi le to p o i n t  out  t ha t  the hRf valuo i e  n o t  

altered when m ix tu re8  o f  thsao dyes are run. 
the dyee on impregnated p l a t e  dopemas on tho f o l l w i n g  factors8 
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Fomatlon of a metal-dyo in te rac t ion  product. 
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product i n  the solvent system mployed. 
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