
 

 

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

Sorption Studies in DMSO-NITRIC Acid and DMSO-Acetic Acid Systems
and Separation of Metal Ions on TIN(IV)-Iodophosphate
Syed Ashfaq Nabia; Weqar Ahmad Siddiquib

a Chemistry Department, Faculty of Education, University of Sebha, Sebha, Libya b Department of
Chemistry, Aligarh Muslim University, Aligarh, India

To cite this Article Nabi, Syed Ashfaq and Siddiqui, Weqar Ahmad(1985) 'Sorption Studies in DMSO-NITRIC Acid and
DMSO-Acetic Acid Systems and Separation of Metal Ions on TIN(IV)-Iodophosphate', Journal of Liquid
Chromatography & Related Technologies, 8: 6, 1159 — 1172
To link to this Article: DOI: 10.1080/01483918508067134
URL: http://dx.doi.org/10.1080/01483918508067134

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/10.1080/01483918508067134
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 8(6), 1159-1 I72 (1985) 

SORPTION STUDIES IN DMSO-NITRIC ACID 
AND DMSO-ACETIC ACID SYSTEMS AND 

TIN (IV)-IODOPHOSPHATE 
SEPARATION OF METAL IONS ON 

Syed Ashfaq Nabil and Weqar Ahmad Siddiqui2 
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P. 0. Box 18758 

University of Sebha 
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AESTRACT 

Some new samples of tin(1V)-iodophosphate have been 

synthesized and t h e i r  ion exchange proper t ies  have been s t u d i e d .  

Adsorption behaviour  of d i f f e r e n t  metal  ions on tin(1V)-iodophosphate 

(TIP5), in H+ form, in d i f f e r e n t  so lvent  systems have been examined. 

Kd v a l u e s  of few metal  ions, in 4M DYSO medium, have a l s o  been 

determined on the  same ion-exchanger In "€I; form. 

s i z e  of tin(IV)-io?ophosphate (TIP5), in A +  form, on t h e  Kd values  

of  metal  ions h a s  been s tudied.  Separa t ions  of a number of  metal  ions 

have been achieved on tin(1V)-iodophosphate (TIP ) Columns. 

E f f e c t  of  p a r t i c l e  
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INTRODUCTION 

NAB1 AND SIDDIQUI 

Studies  on synthe t ic  inorganic  ion exchangers have a t t r a c t e d  

much a t t e n t i o n  i n  recent  y e a r s  owinz t o  t h e i r  high thermal  s t a b i l i t y  

and s e l e c t i v i t y  towards metal  ions. I n  o u r  e a r l i e r  paper (1) we have 

reported t h e  synthes is  and ion  exchange p r o p e r t i e s  of i o d s t e s  and 

iodophosphates of t i n ( I V ) ,  Zr(1V) end i ron( IT1) .  

has  bern found t o  show b e t t e r  propert ien than ot l ler  iodophospirates 

an8 t t -erefore  has  been chosen f o r  f u r t h e r  s t u d i e s .  The adsorpt ion of 

metal  ions  on ion exchange r a t e r i a l f i  h a s  been found t o  depend 1arEely 

on t b e  na ture  of oolvents  used. The ion exchange behaviour  of s e t a l  

i o n s  in aqueous mineral  a c i d s  of d i f f e r e n t  Concentrat ions hae been 

s tudied ex tens ive ly  (2 ) .  Solvents  o ther  then  mineral  a c i d s  have a l s o  

been found usefu l  a s  e l u e n t s .  W S O  a s  a eo lvent  o f f e r s  e x c e l l e n t  

separa t ion  p o s s i b i l i t i e s  f o r  t h e  separa t ion  of  metal  ions  in t h i n  l a y e r  

and column chromatography (3). The present  paper d e a l s  w i t h  t h e  

adsorpt ion beheviour of  metal  ions  i n  DMSO-acetic acid and D’fSO-nitrio 

acid mixtures  in a systematic  manner. 

Tin (TV)-iodophoephate 

Reagents: Tin(1V) ch lor ide  penterhydrete  (Reaction U . S . C . R . ) ,  

potassium ioda te  (E J l e r k ) ,  potasnium dihydrogen-ortho phosphate 

( B . D . H . ) ,  were used. Other  chemicals were of a n a l y t i c e l  reagent  

grade. 

Apparatus; The spectrophotometry end pH measurements were performed 

by using BauCh and Lomb apec t ronic  20 spectrophotonwter E l i c o  LI-10 

pH meter respec t ive ly .  Perkin Elmer 137 spectrophotometcr was used 

f o r  1.R.study. An e l e c t r i c  temperature c o n t r o l l e d  shaker (SICO) 

was used f o r  shaking. 

Synthesis :  Tin(1V)-iorlophosphate was synthesized by mixing 

0.W s o l u t i o n  of t in(TV) ch lor ide  t o  a so lu t ion  which I s  0.il i n  
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METAL IONS ON TIN(N)IODOPHOSF'HATE 1161 

potassiurm i o d a t e  and 0 . l P f  i n  po ta s s ium d ihydrogen  phospha te  in a 

mixing  r a t i o  of i:2:1 a t  pH = 1. The p r e c i p i t a t e  was t h e n  a l lowed 

t o  s e t t l e  down f o r  24  h o u r s  w i t h  mother  l i q u o r .  It was t h e n  

f i l t e r e d  o f f ,  washed s e v e r a l  times w i t h  d i s t i l l e d  w a t e r  and d r i e d  

a t  40 C .  The d r i e d  m a t e r i a l  w a s  imrnersed i n  w a t e r  which  b roke  down 

i n t o  f i n e  p a r t i c l e s  w i t h  c r a c k i n s .  The m a t e r i a l  was t h e n  Conver ted  

i n t o  H+ form A S  u s u a l  (4). 

a l s o  done i n  h i g h l y  a c i d i c  medium and t h e  e f f e c t  o f  r e f l u x i o n  on t h e  

i o n  exchange c a p a c i t y  o f  t h e  p roduc t  was s t u d i e d .  The r e s u l t s  a r e  

shown i n  t a b l e  1. 

0 

S y n t h e s i s  of t i n  (TV)-iodophosphate w i l s  

IR s p e c t r a :  I R  s p e c t r a ,  of t in (TV)- lodophosphate  d r i e d  a t  v a r i o u s  

t e m p e r a t u r e s ,  were recorde.1 u s i n g  '(Rr d i s c  wethod (Figs. i and 2 ) .  

Thermogravime t r i c  a n a l y s i s :  The t hennograviae  t r i c  an8 l y s i  s o f  

t in (TV)- iodophoophate  was performed us ing  5.0 mg of t h e  sample i n  

H+ form wi th  a h e a t i n g  r a t e  of i O ° C ,  min-' (Fig. 3) .  

SYNTlIESIS ANT) PROFIiKTIES OF SObE N E W  S A W U S  TIN(IV)-IODOnidSP ATE 

I 

Sample C o n d i t i o n s  of s y n t h e s i s  'Appearance ' A p n e a x f  'I .E .C. 

a f t e r  for  Y+ 
nuwber 

drying a t  meq/ SnC14. K I O ~  U : ~ F O ~  Mixing PH pitate 

5 n*o 40°C I r Y  g 

I 1 I I of  p r e c i -  b e a d s  

moles /  moles/  moles /  V/V/V 
l i t e r  l i t e r  l i t e r  

TIP5R 0.1 0.1 0.1 1 ~ 1 ~ 2  0-1 White W i i t e  1 .60 
g e l a t i n o u s  opaque 

 TIP^ 0 . i  0.1 0.1 1:1:2 0 - ( 0  40- mite  1 .PO 

TIPsR 0 . i  0.1 0.1 1:1:2 0 - < O  -do- D i r t y  i .R4 
s h i n i n g  

w h i t e  
s h i n i n g  
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1162 NAB1 AND SIDDIQUI 

I 1 I I 1 1 1  I l l  1 1 1 1  

4000 3500 3000 2500 2000 1500 I200 I100 900 800 700 600 500 
W&VENUMBER 

FIGURE 1. IR Spectra of Tin(1V)-Iodophosphate (Sample Tip ) Dried at Various 
Temperatures. 5 

I I I 1 I I 1 1  

4000 3500 3000 2 5 0 0  2000 1500 I200 I100 900 8 0 0  700 600 500 400 

W A V E  N UM 0 ER 

FIGURE 2. IR Spectra of Tin(1V)-Iodophosphate Sample (Tip5) Dried at Various 
Temperature. 
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0- 

TEMPERATURE( 'C)  

0 200 4 0 0  600 000 

FIGURE 3 .  Thermogram of Tin (1V)-Iodophosphate in H+ Form (Sample Tip5). 

TABU - 2 

Kd VALUES ( m l  g-') O F  r)IFFEWh'T nIETAL IONS (IONIC 

STGNGTE 0.02-0.06) ON TIN(1V)-IODOPHOSPHATE (MESH 
0 

SIZE 50-loo) AT 25 2 2 C 

Metal Ions 4M DMSO WfW (PH 6.5) 

NH; form of t h e  
exchanger exchanger exchanger 

B+ form of t h e  NH; form of the  

Pb2+ 
B02+ 

C U 2 +  

Ca2+ 
~ e 3 +  
A I ~ +  

Fe3+ 

Th4+ 
zr4+ 
ce4+ 

13950 2 7000 
210 2 12 

18 2 1 
197 2 ii 

630 2 117 
203 2 8 

417 2 29 

359 2 29 
921 2 52 
417 2 29 

13950 2 7000 

470 2 47 
240 2 14 

86 2 5 
630 2 117 
330 2 18 

650 2 64 

1030 2 180 

1650 2 155 
540 2 23 

13950 2 7000 

470 2 47 

63 2 3 
1310 2 389 

330 2 18 
650 2 64 

1650 2 155 
343 2 25 

337 2 24 

490 2 21 
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1164 NAB1 AND SIDDIQUI 

st  ~ ~ ~ ~ ~ ~ s ~ ~ ~ s ~ s ~ ~ s ~ s ~ s 6 s l s ~ ~ ~ s ~ ~  '1 s$3s4s5s6 
S o l v e n t  cornpasatton 

S1 - 4 M  O M S 0  S 2  - 4 M  DMSO ' 0 5 M  H N 0 3  t 4 1 1 
S 3  - 4 M  DMSO 0 5 M H N 0 3  ( 3  2 1  5 4 - 4 M D M S O ' O  5 M H N O 3 ( 2  3 1  
S s  - 4 M  D M S O  0 5 M  HNO3 ( 1  4 1  s6 - 0  S M H N 0 3  

FIGURE 4. Plot of Log Kd vs  Solvent Composition. 

D i s t r i b u t i o n  c o e f f i c i e n t s :  D i s t r i b u t i o n  c o e f f i c i e n t s  of severa l  metal 

i o n s  in various organic and mixed s o l v e n t s  were determined using 

e a r l i e r  method ( 5 ) .  The e f f e c t  of p a r t i c l e  s i z e  on t h e  Kd value of 

metal  ions was a l so  s tudied .  The r e s u l t s  a r e  shown i n  f i g u r e s  4, 5 

and 6. 

reported in t a b l e  2. 

The adsorpt ion of m e t 8 1  i o n s  in NH; form of t h e  exchanger is 

Quant i ta t ive  separat ions:  Quant i ta t ive  s e p a r a t i o n s  of metal  ions  on 

t i n ( I V )  iodophosptiate were achieved using 2 .0  g of  t h e  exchanser in  

A+ form (50-100 mesh) i n  a g l a s s  column of  0.6 cm i d .  

column was run w i t h  411 DWSO o r  IM a c e t i c  a c i d  before  t h e  a p p l i c a t i o n  

The ion exchange 
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METAL IONS ON TIN(IV)IODOPHOSPHATE 1165 

SI - 4 M D M S O  S 2  - 4 M D S O :  I M  A c e t i c  a c t d  l 4 : O  

53 - 4 M D M S O : I M A c c t 1 c a c i d  1 3 : 2 )  
S 5  - 4 M  D M S O :  IM A c e t i c  a c i d  ( 4  1 I s6 - 1 M A c r t i c  a c r d  

S 4  - 4 M D M S O :  I M A c t t ; c r c i d ( 2 : 3 )  

FIGURE 5 .  Plots of Log Kd vs Sclvent Composition. 

5 [  p=b2'- ~ t-̂  t-. 4 
3 
2 . Y o 1  ;jppyry - 0  

1 
0 
M~ ~2 ~3 M ~ M I  ~2 ~3 m 4 ~ 1  ~2 ~3 ~ 4 ~ 1  ~2 ~3 M ~ M I  ~2 ~3 ~4 
M I  z 5 0  - 1 0 0 m r r h ,  M 2 -  100-150 m r s h ,  M 3 =  1 5 0 - 2 0 0 n r s h  
M 4 -  2 0 0 - 2 5 0 m t r h  

FICUIIE 6 .  Effect of Particle Size of Tin(1V)-Iodophosphete (H' Form) on the K - 
Values of Metal Ions in 4M DMSO. 
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1166 NAB1 AND SJDDIQUI 

of t h e  metal  so lu t ions .  The mixture of metal  ions was then pouted 

i n t o  t h e  column and allowed t o  be adsorbed. The metal  i o n s  adsorbed 

were then e lu ted  with an appropr ia te  e l u t i n g  agent. The  r a t e  of  
-1 

e l u t i o n  was maintained I m l  min throughout t h e  e l u t i o n  process .  The 

metal ions were c o l l e c t e d  i n  20 ml f r a c t l o n  and then determined 

t i t r i m e t r i c a l l y  using 0.002EI EDTA s o l u t i o n .  The r e s u l t s  a r e  reported 

i n  t a b l e  3 .  Elut ion  curves  f o r  few b i n a r y  separa t ions  a r e  shown 

i n  f i g u r e  7. 

RESULTS AND DISCUSSION 

It  h a s  been observed t h a t  t h e  ion exchange c a p a c i t y  of 

t i n  (1V)-iodophosphate i s  increased when t h e  p r e c i p i t a t i o n  of t h e  

m a t e r i a l  is corr ied  out i n  h ighly  a c i d i c  medium. However, t h e  ion 

exchanpe cepac i ty  i s  not  s i g n i f i c a n t l y  a l t e r e d  when t h e  product i s  

subjected t o  ref luxion f o r  6 hours. 

TABLE - 3 

QUANTITATIVE SEPARATIONS OF F-!STAL IONS ACEIEVED ON THE COLUFrNS 

OF TIN(1V)-IOWWUSPIIATE 

1 # 

S1. Separat ions Column developed i n  4M DHSO 
No. 

Amount ' Amount 'Percent  ' T o t a l  Eluent  used 
fed t o  found of metal e l u t i o n  
the  a f t e r  i o n s  volume 
column e l u t i o n  e l u t e d  

CUP 1 CUP 1 (ml) 

I 

1. tidy+ 1130 1005 88.9 70 El 

Th4+ 2506 2320 92.6 80 E4 

2. 

3 .  

Hg2+ 2045 2005 98 .o 70 4M WSO 

me+ 1822 1780 

Cd2+ 928 880 94.8 40 
97.7 40 E3 

70 E3 Pb2+ 1822 1739 95.4 
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METAL lONS ON TIN(IV)IOWPHOSPHATE 1167 

(Table 3 continued) 

I I 

s1. Separations Column developed in 4M DMSO 
NO. I 

Amount Amount 'Percent Tota l  'Eluent used 
fed t o  found of metal e lu t ion  
the a f t e r  ions volume 
column e lu t ion  e lu t ed  

Cug 1 b g  1 ( m l )  

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

1 4 .  

Mg2+ 

Pb2+ 

h2+ 

Pb2+ 

Pb2+ 

me+ 

Pb2+ 

Gd3+ 

zr4+ 
sm3+ 

ce4+ 

P1.3+ 

P 3 +  
zr4+ 
pr3+ 
ce4+ 
Gd3+ 
ce4+ 

2+ Mn 

2+ 
BE 

2+ Sr 

Th4* 

264 

1822 

550 

1822 

572 

1822 

1430 

1822 

963 

1822 

1130 

1056 

1535 

1652 

987 
2 506 

987 
1056 
987 

1652 
1130 
1652 

259 

1780 

524 

1780 

5 50 

1780 

1375 

1739 

92 8 

1739 

1068 

1019 

1475 

1596 

93 1 
2413 

902 
1001 
931 

I568 
1036 
1624 

98.i 

97.7 

95.2 

97.7 

96.2 

97.7 

96.2 

95.4 

96.4 

95.4 

94.5 

96.5 

96.1 

96.6 

94.3 
96.2 
91.4 
94.8 
94.3 
94.9 
91.7 
98.3 

60 

70 

80 

60 

80 

60 

100 

70 

80 

70 

70 

90 

80 

90 

60 
60 
60 
80 
60 
70 
70 
80 

E l  

E3 

E l  

E3 

El 

E 3  

El  

E3 

E l  

E3  

E l  

E l  

E4 

E2 
E4 
E2  
1 M  m3 
E 2  

E4 
*I 
$4 

I M  H N O 3  

E l  = 2:8 so lu t ion  of 0.w HN03+4?! DMSO; E 2  3 4:6 solut,ion of 0.5M HN03+ 
4M DhlSO; E 
0.5M HNO +4M nMSO 3 

= 6:4 so lu t ion  o f  0.w HNO3+4M J)MSO; E4 = 8:2 so lu t ion  of  
3 
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NAB1 AND SlDDlQUI 

E i  E A  

Lr ?::& 0 

' 1 .5  T h 4 +  

1 .o 
0 . 5  

0.0 B 
Z . 0 C  

MHNOj  
M HNO3 

L 

0 0 0  v m  O : q O o  - 
VOLUME OF EFFLUENT( m l )  
+ 4 M D M S O  ( 2 : e )  E 2 = 0 . 5 M H N O j  + 4 M D M S O ( 8 : 2 )  

I MNHqNO3(1:1) E4=lMHN*j  

4+ 4+ -Zr PIGITRE 7. E f f e c t  of  Adsorption Media and Eluent on the  Separat ion of  Th 

C e  - Z r  , Sm3+ -2r4+ and sm3+ -zr4+ 
a ,  b ,  c ,  and d Curves i n  4M DMSO Medium 
e ,  f ,  g ,  and h Curves i n  1M A c e t i c  Acid Medium 

4+ 4+ 
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METAL IONS ON TM(IV>IODOPHOSPHATE 1169 

The thermogram of t i n  (1V)-iodophopphflte (F ig .  3) shows 
0 0 

c o n t i n u o u s  loss i n  weight  uo to  500 C .  The we ieh t  l o s s  u p t o  150 C 

may h e  Pue t o  t h e  r emov i l  of e x t e r n a l  w a t e r  molecu le s  a l o n g  w i t h  some 

l o s s  of i o d a t e  e s  io t l lne .  A c o n t i n u o u s  loss i n  we lah t  i n  t h e  r e g i o n  

150-400 C may he a t t r l h u t e d  t o  t h e  l o q s  of w a t e r  molecu le -gJ l ( e  t o  

thc  condensa t ion  of 411' groups  a long  w i t h  t h c  l o s s  of phosphorous  and 

i o d i n e  from t h e  sample.  The l u u  exchan8e c a p a c i t y  i n  t h t S  t e m p e r a t u r e  

r ange  d e c r e a s e s  s h a r p l y  from 1.70 t o  0.66 meq/dry g (1). The Ion 

exckangr  c n p n c i t y  of s t a n n l c  phosphate  (6 )  fl lmost v a n i s h e s  comple t e ly  

when t h e  m s t c r I P l  is heatel '  a t  400 C .  T h i s  I s  probab ly  flue t o  t h e  

c o n v e r s l  m o f  phosphnte i n t o  pvrophosiihate.  I t  c a n ,  t l , e r e f o r e ,  be 

I n f e r r e d  t h a t  t h e  r e t e n t l m  of  Ion e x c l a n g e  C?paCity I n  t h e  c n s e  o f  

t l n (1V) - lo lophosphn te  even  a f t e r  dryin:: a t  400 C I s  b e c a u s e  of  t h e  

p re sence  o f  i o d a t e  g roup  o n l y .  However t h e  m a t e r i p 1  e x p e r i e n c e s  a 

d r a e t i c  10s- i n  welTht i n  t h r  reslm betwepn 500-'300 C wh ich  I s  

Indico ter i  by  t h e  s t e e p  p o r t i o n  of t lw t h e r m o q r m .  The f o r m a t i o n  of 

some s t a h l e  s p e c l e s  p o e c i h l y  accoun t?  f o r  t h e  c o n c t p n t  w e i p h t  of t h e  

s w p l e  beyond GOO C .  The d a r k  brown c o l o u r  o f  t h e  m a t e r i e l  I s  a l s o  

u n a f f e c t e d  and t h e  c a p a c i t y  becorlcs a lmos t  c o n s t a n t  (1). T ln (1V) -  

lodophospha te  is more t h e r m a l l y  r e s l s t e n t  t h a n  s t a n n l c  phospha te  a~ 

t h e  l a t t e r  l o s e s  Ion exchance  CFpflCity a lmos t  cox!pletely a t  400 C.  

0 

D 

0 

0 

0 

0 

The I R  s p e c t r a  o f  t l n ( T V )  lodophospha te  (In E+ form) d r l e d  

a t  v n r i o u s  t e m p e r a t u r e s  a r e  shown i n  f i g u r e s  1 and 2. The IR spec t rum 

of t l i p  snrnple a t  40 C shows f i n e  peaks  In  t h e  r e g i o n s  0600-3600 cm- ; 
0 1 

, 1600-j700 em-'; 900-1300 cm-'; 730-780 em-' and 470-660 ern-'. The 

broad pcfl!c i n  the  r e g i o n  2600-3600 Cm-' may b e  due t o  t h e  p re sence  of 

-OH g r o u p s  nnrl w a t e r  molecu le5  (7). The seccrnl s h a r p  peak i n  t h e  

r e g i o n  1600-1700 ern" w i t h  a maximum n t  1650 cm'l shows t h e  p re sence  

o f  l n t e n s t l a l  w a t e r  (7) .  

may be a t t r i h u t e d  t o  H H ) i 2  g r o u p  (7). A small peek I n  t h e  r e g i o n  

730-780 

A n o t h e r  s h a r p  peak a t  500 ci-' a a y  he due t o  H K I ~  group (7). The 

A n o t ' e r  broad peak In t h e  r eg ion  900-1300 cm-' 

I s  observed  which may be  a t t r i b u t e d  t o  I o d a t e  g r o u p  (8). 
2-  
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1170 NAB1 AND SIDDIQUI 

0 

I R  s p e c t r a  show no chanpe upto 600 C.  

the  peak d u e  t o  -OH group i n  the  region 3600-2600 disappears .  

The o t h e r  peaks due t o  phosphate and i o d a t e  groups s t i l l  p e r s i s t  upto 

However above t h i s  temperature 

950-C which is a l s o  confirmel  from t h e  chemical composition of t h e  

samples dr ied  a t  v a r i o u s  temperatures  (I). 

The d i s t r i b u t i o n  s t u d i e s  (Figs .  4 and 5 )  show t h a t  Kd v a l u e s  

o f  Pb2+ and r a r e  e a r t h  metals  a re  except iona l ly  very  high i n  4M W s O  

metiurn while Mg", Hg2*, Cd2*, Mn2+ and Co2+ a r e  found t o  be adsorbed 

t o  a very l i t t l e  e x t e n t  1.n this  merlium. It i s  i n t e r e s t i n g  t o  note  

t h a t  t h e  IGl values  of metal ions  i n  genera l  decrease wi th  the  increase  

i n  n i t r i c  acid concent ra t ion  in DMSO n i t r i c  acid mixture .  

I n t e r e s t i n g  r e s u l t s  have been obtained when adsorpt ion 

behaviour of these  metal i o n s  is observed i n  D?!SO-acetic acid 

mixtures. 

f o r  metal Ions i n  i M  a c e t i c  acid I s  almost s i n i l a r  t o  t h a t  

4H 9 M S O  medium. 

two solvents  a r e  very  high a s  compared t o  o t h e r  metal  ions. When 

t h e  concentrat ion of a c i t i c  acid is increased i n  t h e  mixture, t h e  

adsorpt ion of almost flll t h e  metal  Ions d e c r e a s e s  t o  a c e r t a t n  

ex ten t  (6:4 and 4:6 I :  VMS0:acettc acid mixture)  and a f t o r  w!.ich 

the  adsorpt ion again increases  (Fig. 5 ) .  

and Sr2' behave i n  a d i f f e r e n t  mflnner a s  t h e i r  uptake is not a f fec ted  

by chance i n  the  composition of DF!SO-acetic acid mixture. 

The ad sorp t ion  behavioiir of t i n  ( I V )  -iodophosphate 

Kd values  of Pb2+ and r a r e  e a r t h  metals  in t h e  

However Cd2*, Pr3+, A13+ 

A compariuon of adsorp t ion  behaviour uf metal  Ions  (Table 2) 

on NH; form and A+ form of t h e  exchenger shows t h a t  Kd vmlues a r e  

s i g n i f i c a n t l y  h igher  i n  t h e  l a t e r  case.  This may be due  t o  t h e  f f lc t  

t h a t  H+ ions a r e  e a s i l y  exchanged by a metal ion a s  compared t o  NH+ 4 
ions.  It can a l s o  be i n f e r r e d  from t a b l e  2 t h a t  Krl values  o f  metal 

i o n s  a re  usua l ly  hiFher  in water  than i n  dimethyl  sulphoxide medium. 
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METAL IONS ON TIN(IV)IOWPHOSPHATE 1171 

It  i s  i n t e r e s t i n g  t o  n o t e  from f i g u r e  6 t h a t  t h e  a d s o r p t i o n  

o f  metal i o n s  i n  g e n e r a l  i s  a f f e c t e d  by  p a r t i c l e  size of t h e  exchanger .  

The Ka v a l u e s  a r e  found t o  i n c r e a s e  l i n e a r l y  w t t h  the  d e c r e a s e  i n  t h e  

p a r t i c l e  s i z e  of t h e  exchanger  excep t  i n  t h e  cflse of Pb2+ which 

shows e x c e p t i o n a l l y  high Kd v a l u e .  

The d i f f e r e n t i a l  s e l e c t i v i t y  of some me ta l  i o n s  on 

t in(1V)-iodophosphate  h a s  been u t i l i z e d  f o r  t h e  s e p a r a t i o n s  of 

a number o f  metal  i o n s .  F i g u r e s  7-a,b,C,d an8 e , f , g , h  demons t r a t e  

t h e  enhanced e f f i c i e n c y  of s e p a r a t i o n  by  t h e  use  o f  DHSO-nitric 

ac id  a s  e l i i en t .  The e l u t i o n  c u r v e s  f o r  Th4+ and Ce4+  show t h a t  

t h e i r  e l u t i o n  w i t h  n i t r i c  a c i d  - amonium n i t r a t e  is  d i f f i c u l t  

and more t ime consuming a s  compared t o  e l u t i o n  by  DMSO - n i t r i c  

Acid mix tu re .  F i g u r e s  7-a ,b ,c ,d  and e , f , g , h  compare the e f f i c i e n c y  

o f  s e p a r a t i o n ,  of t h e  exchanger  columns, when these were conf l t t i oned  

i n  s o l u t i o n s  of 4H DPISO and IYf a c e t i c  a c i d  r e s p e c t i v e l y .  It  shows 

t h a t  t h e  columns developed w i t h  DMSO were more u s e f u l  a s  compared 

t o  t h e  column developed w t t h  a c e t i c  a c i d .  

S e p a r a t i o n  of Th4+ from r a r e  e a r t h s  c a n  be u t i l i z e d  f o r  

the s e p a r a t i o n  and d e t e r m i n a t i o n  of Th4+ c o n t e n t  i n  m i n e r a l s  l i k e  

T h u c h o l t t e ,  Monazi te  a n l  F e r g w o n i t e  (9). Tin(1V)-torlophosphate 

c a n  a l s o  he u t i l i z e d  f o r  t h e  s e p a r a t i o n  and d e t e r m i n a t i o n  of Zr4' 

i n  z i rconium c m t a i n i n g  o r e s  l i k e  polymigni te ,  z i r t e l i t e  and 

m i n e r a l s  l i k e  C e r i t e ,  A u e r l i t e ,  C h a l c o l m p r i t e  and L o r a n s k i t e  ( l o ) .  

The p o s s i b l e  s e p a r a t i o n  o f  Pb2+ from a number of m e t a l  i o n s  makes 

t h e  exchanger  a p o t e n t i a l l y  u s e f u l  adso rben t  f o r  a f f e c t i v e  s e p a r a t i o n  

of o n a l y t i c P 1  importance.  Composition of l e a d  c o n t a i n i n g  a l l o y s ,  

such a s  Steam B o i l e r  Plug, Wood's a l l o y s ,  S t a t u a r y  Bronze, B r i t i s h  

Navy Bronze and Japanese  Bronze (a), can be  de t e rmined  c o n v e n i e n t l y  

u t i l i z i n g  columns o f  t h i s  i o n  exchange m a t e r i a l .  

Cd2* can be determined i n  t h e  l e a d  c o n t a i n i n g  cadmium a l l o y s .  

S i m i l a r l y  pb2* and 

These 
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1172 NAB1 AND SIDDIQUI 

s e p a r a t i o n s  on t in(1V)-iodophosphate  a 1  so s u g g e s t  t h a t  w a t e r  

p o l l u t a n t  m e t a l s  such a s  Pb2+, Cd2+, Hg2+ can b e  c o n v e n i e n t l y  

removed from w a t e r  and can he recovered s e p a r a t e l y .  

The a u t h o r s  thank P ro f .  W.Rahman, C h a i m a n ,  Department 

o f  Chemistry f o r  p rov id ing  r e s e a r c h  f a c i l i t i e s .  C.S.I.R. 

(New D e l h i )  is a l s o  g r a t e f u l l y  acknowledged f o r  p rov id ing  

f i n a n c i a l  a s s i s t a n c e  t o  W.A.S. 
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