
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Reverse Phase Thin-Layer Chromato-Graphy of some Metal Ions on Butyl-
Amine Impregnated Silica Gel G in Formic Acid Medium
M. Qureshia; A. Mohammada; N. Fatimaa

a Chemistry Section Z. H. College of Engineering Aligarh Muslim University, Aligarh, India

To cite this Article Qureshi, M. , Mohammad, A. and Fatima, N.(1985) 'Reverse Phase Thin-Layer Chromato-Graphy of
some Metal Ions on Butyl-Amine Impregnated Silica Gel G in Formic Acid Medium', Journal of Liquid Chromatography
& Related Technologies, 8: 7, 1279 — 1292
To link to this Article: DOI: 10.1080/01483918508067143
URL: http://dx.doi.org/10.1080/01483918508067143

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918508067143
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY. 8(7). 1279.1292 (198.5) 
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GRAPHY OF SOME METAL IONS ON BUTYL- 

AMlNE IMPREGNATED SILICA GEL G IN 
FORMIC ACID MEDIUM 

M. Qureshi, A. Mohammad, and N. Fatima+ 

Z .  H. College of Engineering 
Aligarh Muslim University 

Aligarh, India 

Chemistry Section 

ABSTRACT 

Reversed phase t h i n  l a y e r  chromatography of metal i o n s  

have been performe3 on s-butylamine and t-butylamine impregnated 

s i l i c a  gel t h i n  l a y e r s  i n  formic ac id  and sodium formate systems. 

Separa t ion  p o t e n t i a l  of  impregnated s i l i c a  gel  t b i n  l a y e r s  

explored. Impregnated s i l i c a  g e l  l a y e r s  were found t o  be  more 

s e l e c t i v e  ( s t r o n c l y  sorbinq)  t h a n  unimpreKnated s i l i c a  ge l  chromo- 

t o p l a t e s .  Several  important blnary and te rnary  s e p a r a t i o n s  were 

achieved on impregnated t h i n  l a y e r s .  

I NTROLUCTION 

Reversed phase chromatocraphv has received cons iderable  

a t t e n t i o n  i n  a n a l y t i c a l  chemistry s l n c e  i t s  in tvoduct ion  i n  1958 

by Winchester (1) who coupled favourable  f e a t u r e s  of  high molecular 

*To whom correspondence should’be  addressed. 
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QURESHI, YOHAMMAD, AND FATWA 

e x t r a c t a n t s  v i t h  chromatotyaphic technique. 

l a y e r  chromatography (RPTLC) be ing  r e l a t i v e l y  a new tool has 

expanded t h e  scope of separa t ions  by normal phase TLC. 

i n  s e l e c t i v i t y  of a media a r e  p o s s i b l e  not  only froma varied choice 

o f  mobile phases or sorbents  b u t  a l s o  by modif icat ions of t h e  

s u r f a c e  of s i l i c a  g e l  G (SC)  by r e a c t i o n  with organic  s i l a n e s  of 

varying chain l e n g t h s  a s  w e l l  a s  r e a c t i n g  with var ious groups 

including amine, cyano o r  o t h e r  i o n  exchange func t ions .  

Reverse3 phase t h i n  

Now changes 

A survey of l i t e r a t u r e  revealed t h a t  high molecular weight 

amines and s u b s t i t u t e d  quar te rnary  ammonium sa l t s  (2,3), hetero-  

c y c l i c  amines (41, t e t r a  s u b s t i u t d  pyrazole  (5)  and n e u t r a l  

orEanophosphorous compounds ( 6 )  have been ex tens ive ly  u s e d  a s  

impregnants of the  s t a t i o n a r y  phase. Solu t ions  of  s t r o n g  mono- 

b a s i c  ~ c i d s  such as HC1,  HBr, H I ,  HSCN and HC104 have'been used 

a s  e luents .  Amongst t h e s e  ac ids ,  Brinkrran (3) has n i c e l y  estab-  

l i s h e d  the  s u p e r i o r i t y  of H C 1  over o ther  acids .  

Forpic  acid (FA) is an unusual a c i d  i n  many ways. I t  i s  

s u f f i c i e n t l y  a c i d i c  lKa(H20) a t  25OC = 1.77xlO-*] t o  prevent  

hydrolysis  of s a l t s ,  and a t  the  same time i t  i s  l e s s  a c i d i c  than 

necessary to d i s s o l v e  the  i o n  exchenge m a t e r i a l s  s i g n i f i c a n t l y .  

I t s  reducing proper t ias  do not  permit t h e  oxida t ion  of  ca t ions  

dur ing  ana lys i s .  I t  i s  t h e r e f o r e  s u r p r i s i n g  t h a t  very l i t t l e  work 

appears  to  have been done on adsorp t ion  of ca t ions  i n  FA medium 

(7-10) and almost no work has been reported on i t s  u s e  as d u e n t  

i n  RPTLC of p e t a l  ions.  

I n  t h i s  paper, w e  wish t o  present  t h e  use of  FA as e luent  

f o r  some i n t e r e s t i n g  separa t ions  of  metal ions  on s-butylamine 

( s - B A )  and t-butylamine (t-BA) impregnated SG t h i n  l a y e r s .  
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BUTYUMINE IMPREGNATED SILICA GEL 1281 

EXPERIMENT& 

Bpuara tus  

TLC a?paratus  (Toshniwal, I n d i a )  was used for t h e  p r e p a r a t i o n  

of  t h i n  l a y e r s  on 2 0 ~ 3 . 5  cm c l a s s  p l a t e s .  The chromatography was 

perforlced i n  24x6 cm glass  j a r s .  

B eag en t s 

SG (E. Merck); s-BA, t - B A  and benzene were a l l  of  a n a l y t i c a l  

<rarle from B.D.H. England. Other reaqents  were of  Analar grade. 

Tes t  s o l u t i o n s  and dPtec tors  

Test s o l u t i o n s ,  0.1M of ch lor ides ,  n i t r a t e s  o r  s u l p h a t e s  

o f  c a t i o n s  were prepared i n  a l i t t l e  o f  t h e  corresponding 

a c i d s .  Conventional spot  t e s t  reagents  were used f o r  d e t e c t i o n  

purposes (111.. 

Pr eDara t ions  of  t hin-lay er o l a  t es  

( a )  PreDarat ion of  p l a i n  or unimpremated SC t h i n  l a v e r  Dla tes  

To prepare unimpregnated SC t h i n  l a y e r  p l a t e s  t h e  s l u r r y  was 

f i r s t  obtained by homoyenizing the  SC i n  demineral ized water ( W W )  

i n  t h e  r a t i o  of 1:3 with cons tan t  shaking for 5 min. T h e  r e s u l t a n t  

s l u r r y  was used immediately t o  coat  the  clean g lass  p l a t e s  w i t h  t h e  

help o f  an a p p l i c a t o r  to  give a l a y e r  of 250 pm t h i c b e s s .  

p l a t e s  were a i r  d r i e d  i n  a pro tec ted  chamber a t  room temperature  

The 

( 300;). 

( b )  Prepara t ion  of amine imnrematd SG t h i n  l a y e r s  

Impregnated SG t h i n  l a y e r s  were obtained by impregnating t h e  

suppor t  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y .  

1) M r e c t  imurematine: method: 

mortar w i t h  60 ml of 30% (V/V) amine (s-  o r  t-BA) s o i u t i o n  i n  

benzene f o r  a t  l e a s t  4 min. 

g l a s s  p l a t e s  w i t h  t h e  help of an a p p l i c a t o r  to  o b t a i n  a l a y e r  of 

20 gm o f  SG was well shaken i n  a 

The r e s u l t a n t  s l u r r y  was spread ovm 
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1282 QURGSHI. MOHAMMAD, AND FATIMA 

250 pm thickness. 

t u r  e. 

Senzene was allowed t o  evaporate  a t  room reapera-  

i i )  I n d i r e c t  impregnatinp method; Glass p l a t e s  were covered with 

a ?50 pm l a y e r  of an aqueous s l u r r y  o f  SG. 

100 '+ 5OC for  ah, t h e  chromatoplates were Impregnated by p l a c f n r  

thera  i n  chromatoyraDhlc chambers and developlnq with a s o l u t i o n  of 

308 (V/v) s-or t-BA s o l u t i o n  I n  benzetle. Benzene v a s  allowed to  

Af te r  dry ing  a t  

evaporate a t  room temperature. 

I n d i r e c t  impregnating method was found u n s u i t a b l e  f o r  

chromatographic s t u d i e s  because I t  suf fered  two .lain drawbacks1 

I. Solu t ion  required few hours ( c 5 h )  to  reach t h e  top  o f  

t h e  p l a t e .  

11. Two so lvent  f r o n t s  were appeared on t h e  Impregnated 

chromatoaa tes .  I t  seems t h a t  bqth t h e  components o f  

t h e  so lvent  mixture  ascend w i t h  d i f f e r e n t  r a t e  on SC 

coated p l a t e .  

Therefore, t h e  chromatoplates obtatned by d l r  e c t  lmpr egnat lng 

m-thod were se lec ted  f o r  f j e t a i l e d  s h d i e s .  

Solvent  SY s t ems 

T h e  fo l lowhe:  so lvent  systems were used as  mobile phase: 

Sl 1.OM FICOOH 

S2 1.OM HCOONa 

S g  1.OM YCOOH + 1.OM YCOONa (181) 

S 4  1.OM "ICOOH + 1;bM HCOONa (218) 

S 5  1.OM FICOOH + 1.OM YCOONa (4:6) 

Sg 1.OM HCOOH + 1.OM HCOONa ( 6 ~ 4 )  

S7 1.OM HCOOH + 1.OM HCOONa (8:2). 

Procedure 

The sample s o l u t i o n  WBS loaded (1 or 2 drops)  on unlmpreg- 

n a t d  or butylamlne i m p r e q a t e d  80 chromatogplates with t h e  h e l p  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



BUTYLAMINE IMPREGNATED SILICA GEL 

o f  q l a s s  c a p i l l a r i e s ,  and t h e  sDots we’e allowed to  dry a t  room 

temperature. T h e  3, and 

RT were measured a f t e r  d e t e c t i o n  and 9f values  were evaluated.  

The 701 lent asqent  was alwavs 10 cm. 

RESULTS AVD DISCVSSION 

Revers& 3hase c?romatoyrap+v on SG i m p r e o n a t 4  w i t h  t h e  9- 

o r  t-7A qa”e e x - e l l e n t  r e s u l t s .  Tew a s p e c t s  of t h i s  s tudy are  

worthy to  not. er 

1. T h i n  l a y e r s  prepa-ed 5y d i r ~ c t  impre7natinq method were of  Rood 

q u a l i t y  and they yielded always reproduct : l le  r e s u l t s .  These 

r e s u l t s  a r e  In  consonance .&ti1 t h e  r w e n t  f ind inys  of  4u lshoff  and 

P e r r i n  (13) for  non-aqueons s t a t i m a r y  phase. 

2. T h e  time o f  run v i t5 i  a l l  so lvent  systems was only 1 5 - 2 0  mln. 

The a d d i t i o n  of 

phase d i d  not i n c r e a s e  t 5 e  miqrat ion r a t e  o f  moSlle phase. 

3. Thln l a y e r  d a t e s  impr-ynated w i t h  30.T amine s o l u t i o n  were f o m 4  

t o  b e  r o s t  aooro?r?e t e  314 convenient to  han3le  f o r  chromatoyr8phy 

o f  metal i m s .  A t  1o:To.r ds - ree  o f  trnpregati.nn, r m i l t s  were not  

Eood w’lile a t  ‘ i t -her  imnresnation t a i l i n n  s t a ? t d  and a 1 m F e  time 

r e q n i - 4  Oor developinr?. t ho  chromatoolatos. Over 50% imoregnatlon 

t h e  disa:reea?le smell o f  m i n e s  made i t  lmnossihle  to  preua-e the  

chromatoulat es. 

4. Imp-eqnated SG t h l n  l a y e r s  were nope s e l e c t i v e  ( s t r o n q l y  

sorh lnE)  

a l l  so lvent  systems. 

5. s-BL i m p r e g a t e d  SG t h t n  l a y e r s  s9owed s t ronqor  sorblne: s t r e n u t h  

( h i ~ h - r  s e l e c t i v i t y )  f o r  p e t a l  i m s  than t-9A irnprwnated SG p l a t e s  

i n  1.OM YCOOI-I (DY = 13) while  r e v e r s e  i s  t r u e  i n  1.OM COOYa(DH=6.2). 

3# ’JaC1, NaSr, NTT4Br, L i C l  o r  CaCIZ i n  t h e  mobile 

f o r  rptal ions than unimuregnated SG t h i n  l a y e r s  I n  

Resul ts  obtained have been summaT1zed i n  f l w r e s  1-3 and 

t a b l e s  1-2. 1 The Bf values fo r  only t + o s e  c a t i o n s  w‘iich gave 

compact spots  were taken for  p lo t t tnc :  t h e  f igures .  The r e s u l t s  o f  

t h e s e  s t u d i e s  rev?aled t h a t  Impregnated SG t h l n  l a y e r s  o f f e r e d  
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1284 QURESM. MOHAMMAD, AND FATlMA 

TABLE 1 

Binary and Ternary Separations Achieved m e  rimentallv on a% 
s-BA Impremated SG Thin Layers (Development Time=a3 min,) 

Solvents 

s1 

s2 

s3 
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BUTYLAMlNE IMPREGNATED SlLlCA GEL 1285 

TABLE g 

Binary and Ternary SeD UratiOnS Achieved mDe rimentally on 30d 
t - B A  Impremated SG t h i n  Layers (DeveloDment time = 20 mini 

Separations achieved ---- Solvents  

Pb2+(0.0) - Zn2+(o.58) - Cr3+(0.92) 
Pb2+(0.0) - Fe2+(0.54) - Cr3+(0.92) 

Pb2+(0.0) - U022+(0.81) - Fe2+(0.54) 

Pb2'(0.0) - Cu2+(0.95) - Fe2+(0.54) 

Pb2'(0.0) - Fe3+(l.0 1) - Fe2+(0.54) 
Pb2+(0.0) - Bi3+(0.65) - Cd2+(1.0) 

a a + ( O . O )  - Th4+(0.85) - Fe2+(0.54) 
Zr4+(0.0) - N i 2 + ( 1 . 0 )  - Fe2+ (0 .54)  
Zr4+(0.0) - f i 3 + ( 0 . 8 5 )  - Fe2+(0.54) 

Zn2+(0.58) - Cd2+(1.0), zn2+(0.58) - Cu2+(0.95) 

s1 

Cu2+(0.0) - Ni2+(1.0) - T1+(0.67) 

C ~ ~ ' ( 0 . 0 )  - Co2+(l.0),  Cu2+(0.0? - Fe2+(0. 3 5 )  

Vo2+(0.2) - U0:+(0.55), Cu''(O.42) - NI"(1.0) 

Th4+(0.62) - Zr4+(0.0), Fe3+(0.10) Cr3+(0.52) 

~ ~ ~ ' ( 0 . 0 )  - U0?(0.43), - Zr4+(0.0) - Th4+(0.47) 

Cu2+(0.58) - AgC(0.12), - C ~ ~ ' ( 0 . 5 8 )  - Cr3+(0.21) 

Cd2+(0.45) from a mixture o f  U3+, V02+, Fe3+, CuzC, 

Zn2+, Zr4+, and Ag'. 

T1+(0.77) from a mixture of D4+, Cu2+, m2+ 
and Uoi? 
Th4+(0.60) from a mixture of  zn2+, B i 3 + ,  d3+ 

and Zr4+. 
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1286 Q W H I ,  MOHMWAD, AND FATWA 

promising p o t e n t i a l i t i e s  f o r  t h e  rap id  s e p a r a t i o n s  o f  metal ions I n  

FA medium. I n t e r e s t i n g l y ,  a l l  separa t ions  were achieved on 3004 

(s-BA or  t - B A )  impregnated SO l a y e r s .  Thus a l a r g e  number o f  

important binary and te rnary  s e p a r a t i o n s  of  metal Ions were a c t u a l l y  

achieved on impregnated SG t h i n  l a y e r s  i n  d i f f e r e n t  so lvent  systems. 

These separa t ions  have been summarized I n  t a b l e s  1-2. The separa-  

t ions  such as:  V02+ - we3+ - Pe2+, Zn2+ - re2+ - N12+,  Th4+ - Fe2+ - 
~ r 4 + ,  vo2+ - Fe3+ - lJo:+, m2+ - h2+, B2+ - Cd2+, Cu2+ - :Ji2+, 

w6* - Th4+, Th4+ - p4+, Pb2+ - Eli3+, Cr3+ - Re3+, Mo6+ - Th4+ and 

T1+ - Se4' a r e  i n t e r e s t i n g  and show t h e  advantaqe of reversed 

phase chromatoqaphy i n  FA medium. 

Figure 11 summarizes t h e  e f f e c t  of  deqrqe of impregnation of  
of 

s-  and t -BA on t h e  Flf values/metal ions l n  1.OM TICOOY. 

evident  from Fig.1 t h a t  both irnpregnants showed remartcable d i f f e r e w e  

i n  sorbing s t rength  ( s a l e c t i v i t y )  towards most of  t h e  metal Ions 

only  a t  30% imprPgat lon .  

minimum Rf values ( s t rongly  sortring) on 30% s-BA impreqnated SC 

t h i n  l a y e r s .  On SG 

impregnated w i t h  30% t - B A  only four  mntal ions  such a s  V02+, re2+, 

Zn2+ and Mo6+ showed minimum Rf values  while  ?e3+, h2+, U O F ,  

Th4+, Cd2+ and Cr3+ gave raximum Rf values. 

impregnation (10-?008) a l l  t h e  metal ions showed similar t rend o f  Rf 

values  0'1 both t h e  impregnated supports .  

t h e  exceptions. 

a l l  t h e  metal tons l e a v i n e  Cr3+  owed s i m i l a r  trend of Rf v: '+- 

on t + e s e  supports .  Therefore, 30% i m p r e g n a t 4  SC, t h i n  l a y e r s  were 

chosen for  d e t a i l e d  study and i n t e r e s t i n g l y  aany important separa-  

t i o n s  we-e achieved on t h e s e  chromotoplates with q u i t e  ease and 

rap id  i ty . 

I t  is 

V02+, Fe2+, Cu2+, Th4+, Cr3+, M3+ gave 

?e3+ showed maximum Rf value on t h i s  supoort .  

A t  lower degree  o f  

Th4+and Mo6+ a r e  only 

S imi la r ly  a t  iiioher deqree  of  impretnat ion (40-504) 

# i q r e  2 ' r e v e a l d  how t h e  s e l e c t i v i t y  of p l a l n  SG t h i n  

l a y e r s  increases  on impregnation w i t h  s-3A o r  t-?A. To compare t h e  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



BUTYLAMINE IMPREGNATED SILICA GEL 1287 
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H C O O H  

( a  
0 r - B u t y l r m i n e  
0 t - B u t y l a m i n s  

0 . 2  

tz 0.0 
4 I 

- 0.4 

1.0 IQ 
H C O O H +  HCOONa 

( 1:1 1 

-a2 1 HCOONJ , c )  

L 

c) 

- 0 . 2  

r, 
0 - 0 . -  0 C 0 L O r n Q  -as& 
> L V Z V N ~ N I Q U B + Q + = J  

CATIONS - 
FIGJRE 2 Cornpayison between s e l e c t i v i t i e s  of b u t y l -  

amines impregnated and unimpregnated silica 
gel t h i n  layers  i n  1.OM HCOOY 1.OM I!COONa 
and 1.OM U'JOO1-r t 1.OM IICOOVa(i:l) so lvent  
s y s  terns. 
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BUTYUMINE WPWNATED SILICA GEL 1289 

s e l e c t i v i t y  of impregnated and unimpregnated SO t h i n  l a y e r s  t h e  

d i f f e r e n c e  I n  !lf values  i . e .  d R f  ( R f  on p l a i n  or unimpreqnated 

SO - Rf on 1mpree;nated SO) have been Dlotted i n  Pig. 8. 

c l e a r  from Fiq. 2 t 5 a t  t h e  s e l e c t i v i t y  ( s o r h i n ?  s t r e n k t h )  of  p l a i n  

SG i s  d r a s t i c a l l y  enhanced on impreqnatlon w i t h  30$ s-BA o r  f - 9 A  i n  

a l l  t h r e e  chosen so lvent  systems (1.OM '7COOS, 1.OV ''COOFla, and 

1.OM T O O 9  + 1.OM FlC00Na)as ind ica tod  5y u o s i t i v e  

most o f  t h e  metal ions. I n  SCOOU, SG impreenat& w i t h  s-9A was 

more s e l e c t i v e  than u l a l n  SG for  most of  metal ions (Fig. 2a). I n  

comparison to  unimpregnated SO t h i n  l a y e r  s-BA impregnated chroma- 

t o p l a t ? s  showed hi'ahpst s e l e c t i v i t y  f o r  V02+ (more p o s i t i v e  va lue  of 

A R f )  and minimum for  Cr4+ and Pb2+( DRf = 0) while  t - B A  impreg- 

I t  is 

mf values for  

nated l a y e r s  showed h iyhes t  s e l e c t i v i t y  f o r  Zn2+ and l e a s t  s e l e c -  

t i v i t y  for  Fe3+ (negat ive  d R f  value) .  

I n  YCOOH + HCOONa (181) and HCOONa s o l v e n t  systems, both 

t h e  impreqnated supports  were more s e l e c t i v e  than p l a i n  SG support  

f o r  a l l  metal ions (Fig. Zb-c). N i 2 + ,  Co2+, Zr4+ and Pb2+ a r e  

only except ions which showed t h e  same s e l e c t i v i t y  towards impreg- 

nated and unimpregnated sup?or t s .  I t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  

from t h e  comparison of  F i - s .  2a,b & c tha t  when p l a i n  S G  t h i n  

l a y e r s  were taken a s  s tandard than t h e  s-BA i m p r e g n a t 4  chromato- 

o l a t e s  showed s t r o n e e r  sor5ing s t r e n e t h  (more s e l e c t i v i t y )  i n  HCOOH 

and weaker sorb lng  s t r e n e t 5  (lower s e l e c t i v i t y )  i n  YCOOVa than 

t -BA impremated t h i n  l a y e r s  f o r  most o f  metal ions.  I n  mixed 

s o l v e n t  system (WOOH + SCOONa, 1:l) both t h e  impreenated supports  

showed ComDarable sorb ing  s t r e n g t h .  

I t  i s  worthwhile a t  t h i s  junc ture  t o  make a comparison 

between t h e  s e l e c t i v i t i e s  of  s -BA impregnated SG and t-BA impreg- 

nated SG t h i n  l a y e r s , , i n  d i f f e r e n t  so lvent  systems. For t h i s  purpose 

t h e  ORf values  (Rf on SG impregnated with t -BA - Rf on SC impreg- 

nated w i t h  s-BA) have been p l o t t e d  i n  F l g . 3 .  :n 1.OM XCOOH 
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QURESHI. MOHAMMAD. AND FATIMA 

I A 1.OMHCOOHt I .OMH C O O N a  
(I:&) o,4c A 1 . O M H C O O H * 1 . 0 M H C O O N ~  
( 8 : 2  1 

0 1.0MHCOOH 
a 1 .OMHCOONI  

CATIONS 

FIGVRE 3 Comparison betvreen s e l e c t i v i t i e s  of  s- 
bu t y l  aai  n e and t-bu t y l  am1 ne Lmpr egna t ed 
s i l i c a  :el t h i n  l a y e r s  i n  d i f f e r e n t  s o l -  
vent systems. 

(pH = 1.3), s-3A impre-nated SG p l h t e s  s h o w d  s t rqnqer  sorb ing  

s t rength  towards most o f  p e t a l  ions compared to  t-9A imareFnated 

p l a t e s  as  ind ica ted  by p o s i t i v e  ARf values. 

was observed i n  1.OM TICOOYa (pT7 = G.?) where t - 9 A  showed more 

sorb ing  strenmth than t h e  s-?A impreenant. I n  t h i s  sol- .ent  system 

a s t r o n ?  s o r a t i o n  of  Cu2+ on t - ? A  Impregnated SG t h i n  l a y e r s  i s  an 

But a r e v e r s a l  t rend  
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unique f e a t u r e  which l e a d s  t o  t h e  s e l e c t i v e  s e p a r a t i o n  of CUP', 

I n  equimolar mixture  of YCOOH and IICOONa (pY = 3.2) t-BA showed 

s t ronyer  sorhing tendency towards mU1;Y metal Ions  I n  comparison 

t o  s-BA. 9owever, when 1.0 YCOOH + 1.a HCOONa(2i8, pH = 3 . 3 )  was 

used a s  mobile phase, many metal i o n s  showed almost. similar chroma 

tocraphic  hebavioiir ( ARf = zero) .  U3+, Fe3+, Fe2+, cU2+ and 

T 1 +  were s t rongly  sorhed on s-9A impreqnatad SC chromatoplates. 

I n  1.OM '7COO4 + 1.OM YCOONa (8:2, pH = 4.6)  aqa in  t-BA ImuYegnated 

p l a t e s  showed strmq s o r p t i o n  towards most of t h e  metal i o n s  b u t  

Cd2+, T 1 +  and B i 3 +  were s t r o n q l y  sorbed on s - B A  impregnated SG 

t h i n  l a y e r s .  

I n  general ,  s - B A  impregnated SG l a y e r s  were more s e l e c t i v e  

( s t r o n q e r  sorbing) fo r  metal ions a t  lower pH va lue  of  t h e  mobile 

phase (pH = 1-2.5) than  t - B A  impregnated SO l a y e r s  while  a t  higher  

pH va lue  o f  mohile phase (pH = 3.6.2) r e v e r s e  is t r u e r  
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