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PREDICTION LF KSp FROM Rf VALUES: THIN LAYER CHRUMATLGRAPHY LF 47 

METAL ILNS ON STANNIC ARbENATE I lu  WUEbU5 HYDREICHLbRIC ACID SY!TEM5. 

b.D.SHARMA*, T.R.SIiARMA and tj.M.bETH1 

C h e m i s t r y  nepartment, H i n d u  Col lege,  Moradahad, 244001, I n d i a .  

A b s t r a c t  

The a d s o r p t i o n  b e h a v i o u r  o f  47 m e t a l  i o n s  h a s  been 

s t u d i e d  i n  aqueous HC1 systems u s i n g  s t a n n i c  e r s e n a t e  l aye rs .  
The e f i e c t  o f  s o l v e n t  pH on  R f  a l o n g w i t h  t h e  c o m p l e x a t i o n  e f f e c t  

o f  HCl  has  been i n v e s t i g a t e d .  On t h e  b a s i s  o f  S, v a l u e s  t h e  K 
o f  some m e t e l  a r s e n a t e s  have been p r e d i c t e d .  HC1 h a s  been u t i l i z e d  

t o  r e s o l v e  some b i n a r y  and t e r n a r y  m i x t u r e s  such 8s Be2+ - Mgz+, 

Zr4+ - La3+, Th4+ - Ce4+, Th4+ - UO;', Cr3+ - Mo6+ or W6+, Sb3+ - 
Bi3+, Cd2+ and Ag+ - Cu2+ - Cd". 

SP 

I WTRLDUCT Iblu 

The use o f  i n o r g a n i c  ion-exchangers i n  t h i n  l a y e r  chrnmatography 
o f  m e t a l  i o n s  has  r e c e i v e d  some a t t e n t i o n  i n  r e c e n t  y e a r s  (1-51. I n  t h e s e  

s t u d i e s  a b i n d e r  such as s l l i c a  ge l ,  s t a r c h  o r  c e l l u l o s e ,  which c l o u d s  

t h e  l n t e r p r e t a i o n  o f  t h e  mechanism, i s  n o t  used. However, t;le f o l l o w i n g  

l i m i t a t i o n s  are  n o t i c e d :  

(a)  Numerous i o n s  have n o t  been s y s t e m a t i c a l l y  s tud ied .  
(b) The e f f e c t  o f  s o l v e n t  pH on t h e  R f  va lue  has  n o t  been i n v e s t i g a t e d  

and hence the s e p a r a t i o n s  can  n o t  be p u t  t o  much p r a c t i c a l  use. 

S t a n n i c  a rsene te  is known t o  p o s s e s s  some unusua l  and p r o m i s i n g  

i o n  exchange p r o p e r t i e s  (6.7). I t s  a n a l y t i c a l  u t i l i t y  has  been 
demons t ra ted  in paper  chromatogra3hy (8-10) and e lec t roch romatog raphy  (11) 

o f  i n o r g a n i c  i ons .  The p r e s e n t  s t u d y  summarises our  e f f o r t s  t o  use t h i n  
l a y e r s  o f  t h i s  m a t e r i a l  u i t h o u t  any b i n d e r  i n  aqueous HC1 systems.  As a 

r e s u l t  some v e r y  i m p o r t a n t  and d i f f i c u l t  s e p a r a t i o n s  were achieved.  Y C l  
has been chosen owing t o  I t s  com2lex f o r m i n g  e b i l i t y .  An e f f o r t  has heen 

made t o  p r e d i c t  on t h e  b a s i s  o f  R f  va lues,  t h e  Ksp o f  some metal 
ersenates.  

*Address f o r  correspondence:  
Dr. S.D.Sharma, 4-82, Gandhi  Nagar, Moradabad, 244001, INDIA. 
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1254 SHARNA, SHARMA. AND SETH1 

EXPtRIMfNTAL 
A p p a r a t u s :  

Thin  l a y e r  chromatc2raphy a i j l i c a t o r  o f  Toshniwal  ( I n d i a )  was used 
t o  pre: iare  t h e  l a j / e r s  on  20 x 3.5 cm g l a s s  p l a t e s .  Chromatography was 
performed i n  24 x 6 cm g l a s s  j a r s .  
Re aqen ts : 

h e 7 t a h y d r a t e  ( R i e d e l ,  Germany) were used. 411 o t h e r  c h e m i c a l s  were D f  

Analari g r a d e .  
Test  s o l u t i o n s  and D e t e c t o r s :  

Test, s o l u t i o n s  were g e n e r a l l y  0.1 M i n  t h e  metal n i t r a t e  of c h l o r i d e  
and were p r e p a r e d  a s  d e s c r i b e d  e a r l i e r  (8). C o n v e n t i o n a l  s p o t  tes t  r e a g e n t s  
were used f o r  d e t e c t i o n  p u r p o s e s  ( 8 ) .  

P r e p a r a t i o n  of  T h i n  Layer  P l a t e s :  
S t a n n i c  a r s e n a t e  i n  t h e  H+ form, p r e p a r e d  a c c o r d i n g  t o  t h e  procedure  

d e s c r i b e d  marlier ( 6 )  , was powdered and s l u r r i e d  with a l i t t l e  deminera- 
l i z e d  water i n  a mora tar .  Vigorous  g r i n d i n g  f o r  a l o n g  time proved  t o  be 
very  i m p o r t a n t  f o r  comple te  adhes ion .  The s l u r r y  was t h e n  s p r e a d  o v e r  t h e  
c l e a n  g l a s s  p l a t e s  wi th  t h e  h e l p  o f  an a p p l i c a t o r ,  and uni form t h i n  l a y e r s  
(-0.1 mm. t h i c k )  were o b t a i n e d .  The p l a t e s  were ready  f o r  u s e  a f t e r  d r y i n g  
a t  room t e m p e r a t u r e .  

Procedure  I 

g l a s s  c a p i l l s r i e s .  After d r y i n g  t h e  s p o t s ,  development  u a s  made i n  d i f f e r e n t  
s o l v e n t  systems and t h e  a s c e n t  was f i x e d  as 11 cm i n  a l l  c a s e s .  After 
development  , t h e  p l a t e s  were d r i e d  and t h e  c a t i o n  s p o t s  were d e t e c b e d  u s i n g  
t h e  a p p r o p r i a t e  s p r a y i n g  agent .  

5 t a n n i c  c h l o r i d e  o e n t a h y d r a t e  (PPH, Poland)  and sodium a r s e n a t e  

On$r two d r o p s  o f  t h e  t e s t  s o l u t i o n  were p l a c e d  on t h e  p l a t e s  with t h i n  

RESULTS 

The chromatographic  behaviour  o f  47 ions  on s t a n n i c  a r s e n a t e  4 a y e r s  
h a s  been s t u d i e d  u s i n g  HC1 as s o l v e n t  i n  t h e  c o n c e n t r a t i o n  range  lom5 M t o  
5 M. The b i n a r y  and t e r n a r y  s e p a r a t i o n s  a c h i e v e d  e x p e r i m e n t a l l y  a r e  g i v e n  
i n  T a b l e s  1 and 2. The i o n s  i n v e s t i g a t e d  were : 
Ag+, T1+, Hg$+, K+, Rb', Cs', Hg2+s Pd2+, Pb2+, Cd2+s Cu2+, LO2+, YOz+, Ca2+, 
Be2+, Zn2+, Mn2+, BE'+, Sr2+, N i 2 + ,  Co2+, Fez+, Mg2+, Sb3+s BiR,  F ~ J ~ + ~  Cr3+, 
Ir3+, A13+, ~ a ~ + ,  Au3+, Y3+, La3+, Pr", Nd3+, Sm3+, Ce3+, In3+, Pt4+, Se4+, 
Te4+, Ce4+, Ti4+, Th4+, Zr4+, Mo6+ and W6+. 

I n  o r d e r  t o  chechk t h e  r e p r o d u c i b i l i t y  o f  t h e  Rf v a l u e s ,  some i o n s  
were chromatographed i n  1.0 M HCl , 0.1 M HCl and 0.01 M HC1. I t  was 
observed  t h a t  t h e  v a r i a t i o n s  d o e s  not, exceed  10% of t h e  a v e r a g e  Rf v a l u e .  

0 ISCUSSION 

I t  is e v i d e n t  from T a b l e s  1 and 2 t h a t  HC1 i n  a wide c o n c e n t r a t i o n  r a n g e  
o f f e r s  numerous p o s s i b i l i t i e s  f o r  a n a l y t i c a l l y  d i f f i c u l t  s e p a r a t i o n s ,  which 
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TABLE 1 

Some Binary Separations Achieved On Stannic Arsenate Layers 

1255 

solvent Separations Achieved (RT-RL) 

0.00001 M HC1 cu2+ (0.00 - 0.16) - N i 2 +  (0.58 - 0.80) 
Cr3+ (0.86 - 0.96) - V02+ (0.00 - 0.08) 
Mn2+ (0.70 - 0.80) - V02+ (0.00 - 0.06) 
Ni2+ (0.56 - 0.74) - V02+ (0.00 - 0.10) 
y 3+ (0.00 - 0.10) - Mg2+ (0.72 - 0.98) 
*13+ (0.00 - 0.04) - Mu2+ (U.70 - 0.95) 

Be2+ (0.00 - 0.05) - Ba2+ (0.74 - 0.84) 
~ l ~ +  (0.00 - 0.08) - 8a2+ (0.75 - 0.86) 
Ti4+ (0.00 - 0.05) - Cr3+ (0.85 - 0.96) 

0.001 M HC1 

0.1 M HCl 

0.5 M HC1 

CU~+(O.OO - 0.18) - MnZ+ (0.73 - 0.91) 

Fe3+(0.0Q - 0.20) - Mn2+ (0.75 - 0.95) 
Pb2+(0.00 - 0.06) - Mn2+ (0.70 - 0.95) 
Ti4+(0.00 - 0.00) - Mn2+ ( 0.75 - 0.92) 
A13+(0.00 - 0.15) - V02+ (0.51 - 0.60) 

Be"(0.00 - 0.06) - Ga3+ (0.30 - 0.58) 
uo2+ (0.00 - 0.10) - V02+ (0.55 - 0.63) 

CU'+ (0.00 - 0.16) - Cd2+ (0.64 - 0.76) 
cu2+ (0.00 - 0.22) - Cr3+ (0.67 - 0.78) 
Cu2+ (0.00 - 0.21) - Mg2+ (0.70 - 0.98) 

Pb2+ (0.00 - 0.08) - Hg2+ (0.70 - 0.80) 
Pb2+ (0.00 - 0.10) - Cd2+ (0.65 - 0.76) 
Bi3+ (0.00 - 0.Q0) - Cd2+ (0.64 - 0.77) 

8i3+ (0.00 - 0.05) - Pd2+ (0.62 - 0.80) 
Ti4+ (0.00 - 0.00) - Au3* (0.82)- 1.00) 
Ti4+ (0.00 - 0.00) - V02+ (0.55 - 0.64) 
Mo6+ (0.00 - 0.04) - Au3+ (0.80 - 1.00) 

Mob+ (O.OO - 0.03) - V02+ (0.53 - 0.65) 

Fe2+ (0.59 - 0.80) - Fe3+ (0.00 - 0.20) 

Fe3+ (0.00 - 0.20) - Ni2' (0.72 - 0.87) 
Fe3+ (0.00 - 0.21) - V02+ (0.68 - 0.78) 
8i3+ (0.24 7 0.44) - Sb3+ (0.00 - 0.W) 
U02+ (0.59 - 0.80) - pb2+ (0.00 - 0.16) 
TeR (0.00 - 0.00) - Pd2+ (0.80 - 1.00) 

TI+ (0.00 - 0.00) -  TI^+ (0.89 - 1.00) 
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Table 1 (Contd.) 

So lvent  Separat ions Achieved (RT-Rt) 

1.0 M HCl Fe3+ (0.00 - 0.16) - Cr3+  (0.90 - 1.00) 
C r 3 +  (0.87 - 1.00) - Mo6+ (0.00 - 0.12) 
cr3+ (0.90 - 1.00) - w 6+ (0.00 - 0.08) 
Th4+ (0.00 - 0.10) - Ce3+ (0.71 - 0.92) 
Th4+ (0.00 - 0.12) - Ce4+ (0.60 - 0.94) 
Zr4+ (0.00 - 0.06) - La3+ (0.70 - 0.92) 

2.0 M HC1 

3.0 M HC1 

Zn2* (0.71 - 0.95) - Hgz+ (0.48 - 0.60) 
Th4+ (0.00 - 0.08) - UOE+ (0.35 - 0.55) 
Th4+ (0.00 - 0.05) - Y3+ (0.82 - 0.97) 

Hg:+ (0.00 - 0.00) - Hg2+ (0.62 - 0.82) 

Th4+ (0.00 - 0.00) - V02+ (0.66 + 0.74) 
Th4+ (0.00 - 0.04) - Mg2' (0.90 - 1.00) 

0.1 M HN03 Cr3+ (0.00 - 0.00) - N i 2 +  (0.55 - 0.71) 

Be2+ (0.00 - 0.12) - Mg2+ (0.77 - 0.95) 

have been a c t u a l l y  rea l i sed .  Some o f  the  more impor tan t  are Be2+ - MgZ+, 
Zr4+ - La3+, Th4+ - Ce4+, Th4+ - U02+, UOE' - V02+, Cr3+ - M06+ o r  & and 
Sb3+ - B i 3 +  - Cd2+, Ag+ - Cu2+ - Cdq+ e tc .  

These separe t i on  p o s s i b i l i t i k s  arise f rom two e f f e c t s :  
(a) fo rmat ion  o f  Chloro-complexes due t o  the  presence o f  HCI,  

(b) S e l e c t i v e  adsorp t ion  o f  c e r t a i n  c a t i o n s  by s tann ic  arsenate layers.  

I n  o rder  t o  b r i n g  o u t  the  more i n t e r e s t i n g  fea tu res  o f  these s tud ies  
Rf values were p l o t t e d  aga ins t  pH (Figs. l a  and lb ) .  The f o l l o w i n g  t rends  
were n o t i c e a b l e r  
(i) For most c a t i o n s  tha re  i s  no s i g n i f i c a n t  change i n  R values w i th  the  
thange i n  pH. Ag', Hg;', Sb3+, TI', Fe3+, Mo6+, W6+, Se4', Te4+, Th4+ 
Zt4+ have almost zero  R,, value a t  a l l  pH. Ag+ is  s t r o n g l y  adsorbed on 
a tann ic  arsenate. T I+  is  probab ly  p r e c i p i t a t e d  as T l C l  o r  Tha l lous  arsenate. 
Sn4+ from s tann ic  arsenate p r e c i p i t a t e s  Se4+, Te4+, Mo6+ and W6+. Excessive 
h y d r o l y s i s  o f  Sb3+ i n  a c i d i c  s o l u t i o n  may be a t t r i b u t e d  t o  its very low 
Rf  value. S tann ic  arsenate is h i g h l y  s e l e c t i v e  f o r  Fe3+ and even a t  l o w  
pH i t s  Rf is  n o t  s i g n i f i c a n t .  Zr4+ end Th4+ form i n s o l u b l e  arsenates 
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TABLE 2 

Some Ternary Separat ions Achieved O n  S tann ic  Arsenate Layers 

So lvent  Separat ions Achieved (9 - RL) 
0.00001 M HC1 Ag+ o r  8i3+ o r  Pb'+ (0.00 - 0.06) - CdZ+ (0.48 - 

0.60) - Pd2+ ( 0.80 - 0.98) 
Ag+ o r  Se4+ o r  Te4+ (0.00 - 0.00) - Au3+ ( 0,BO - 
0.96) - hi'' (0.50 - 0.68) 

Ag+ ( 0.00 - 0.00) - Cu2+ (0.75 .. 1.00) - CdZ+ 

( 0.48 - 0.58) 
Fe3+ o r  Mo6+ (0.90 - 0.16) - UO? (0.30 - 0.49) - 
VO" (0.68 - 0.78) 
Ag+ (0.00 - 0.04) - Cu2+ (0.50 - 0.68) - Au3+ 

0.1 M HC1 

0.5 M HC1 

1.0 M HC1 

3.0 M HCI 

(0.80 - 1.00) 

5.0 M HCl Ag+ (0.00 - 0.05) - Pbz+ (0.33 - 0.45) - CuE+ 

(0.70 - 0.75) 

Sb3+ (0.00 - 0.00) - Bi3+ (0.53 - 0.61) - Cd2+ 

(0.80 - 0.98) 

r e s u l t i n g  i n  almcst zero Rf value. Hg2+ p r e c i p i t a t e s  as i t s  c h l o r i d e  and 
thus  the re  is no movement. Hg2+, Cd2+: Zn2+, MnZ+, Ir3+, Au3+, Pt4+, Fez+, 
Mgz+, CaE+ and Pr3+ have h i g h  and cons tan t  Rf values. T h i s  i s  due t o  the  
s o l v a t i d n  o f  t he  ca t i ons  o r  t h e i r  ch lo ro  complexes. Au3+ and Pt4+ e x i s t  

as t h e i r  an ion i c  complexes which are no t  sorbed s i g n i f i c a n t l y .  HgZ+ e x i s t s  

almost e x c l u s i v e l y  as HqCl2 which i s  l a r g e l y  cova len t  i n  charac ter  and hence 

i t  has Rf value o f  approximately 1. ZnZ+ and Mn2+ f o r m  an ion i c  complexes 
l i k e  [ZnCli-] '- and 

(ii) For  K+, Rb+ and Cs', t he  Rf value s l i g h t l y  decreases from pH 
Fur the r  inc rease i n  pH has no e f f e c t  on the Rf values o f  these ca t ions .  
These meta ls  Ere no t  known t o  P b r m  complexes and the  decrease i n  Rf is 
due t o  s t rong  adsorp t ion  on the  s tann ic  arsenate layers.  

(iii) Cat ions  such as Bi3+, Pbz+, Cu2+, UO;', A13+, Be3+, In3+, Ce4+ end 
T i 4 +  show a sharp decrease i n  Rf values between pH 0 and 1. A t  pH > 1 
E l i 3 +  has zero Rf value oui-ng t o  h y d r o l y s i s  b u t  a t  lower pH the re  i s  an 
increase i n  Rf value due t o  the  fo rma t ion  o f  an ion i c  complexes such as 

aicl,. S i m i l a r l y  i n  the  case o f  Pb2+, at lower pH iae. at higher cl- 

[MnCli-) '- r e s u l t i n g  i n t o  a h igher  Rp. 

0 to 1. 
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R f 0,5EL 0.0 :p 0.5 

I- t 2n2+ 
I B 2 +  q-qg-yA 

0.0 
. 1 0  1 2  3 4  5 - 1  0 1 2 3  4 5 

L L I uo=' 

1 cr3+ 

1,,1,,. 
-1 0 1 2 3 . 4  5 

1,...., 
- 1 0 1 2 3 4 5  

Fig.  l a  & b: P l o t s  o f  R,, VS. pH. 

concentrat ion,  i t  forms an ion i c  complexes such as [PbCli-] '- which 

r e s u l t s  i n  an inc rease i n  t h e  Rf value of t h e  ca t ion .  The same dxp lanat ion  

ho lds  good f o r  o the r  c a t i o n s  as wel l .  I ons  such as Ba2+, Sr", Ni", Co2+ 
and Cr3+  have minimum Rf a t  pH 1. T h i s  i s  p robab ly  due t o  t he  maximum ion-  
exchange which occurs a t  t h i s  pH. 

( i v )  Ga3+, V02+, Y3+, La3+, Nd3+, Sm3+ and Ce3+ show excep t iona l  behaviour. 

A t  pH ) 2 Nd3+ and Sm3+ are almost completely adsorbed on s tenn ic  arsenate 
l a y e r s  r e s u l t i n g  i n  a very low Rf. The Rf values o f  VG", Ga3+ and Ce3+ 

gradua l l y  decrease w i t h  an inc rease i n  pH and become almost zero a t  pH 5. 
T h i s  i s  probably due t o  t h e  fo rma t ion  o f  s t a b l e  complexes a t  h igher  C1- 
concen t ra t i on  as evidenced by F igu re  2. 
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1 0  

05 

00 

05 

00 

R f  05 

00 

05 

00 

05 

00 

0 5  

00 
1 0 1 2 3 4 5  1 0 1 2 3 4 5 - 1 0 1 2 3 4 5  1 0 1 2 3 4 5  

Fig .  l a  & b (Contd.)  

A s u r v e y  of t h e  p l o t s  ( F i g s  l a  and l b )  r e v e a l s  t h a t  t h e  Rf g e n e r a l l y  
d e c r e a s e s  with an i n c r e a s e  i n  pH, t h e  s t e e p  f a l l  b e i n g  between pH 0 and 1. 
The v a l u e  f u r t h e r  d e c r e a s e s  u p t o  pH 2 and t h e n  becomes a l m o s t  c o n s t a n t .  T h i s  
shows t h a t  pH 1 t o  2 i s  t h e  most f a v o u r a b l e  a c i d i t y  f o r  ion-exchange. T h i s  
o b s e r v a t i o n  is i n  c o n f o r m i t y  t o  our e a r l i e r  e x p e r i e n c e  on s t a n n i c  a r s e n a t e  
p a p e r s  (9). 

A comparis-on of  Rf v a l u e s  i n  0.1 M HN03 on s t a n n i c  a r s e n a t e  l a y e r s  
and s t a n n i c  a r s e n a t e  imptegnated  p a p e r s  (9) p r e p a r e d  under s i m i l a r  c o n d i t i o n s  
s u g g e s t s  t h a t  t h e r e  is  a d e c r e a s e  i n  t h e  Rf value on l a y e r s  f a r  a lmost  a l l  
c a t i o n s  probably  due t o  t h e  h i g h e r  a d s o r p t i o n .  G r e a t e r  t o t a l  ion-exchange 
c a p a c i t y  o f  t h e  h h i n  l a y e r  p l a t e s  t h a n  t h a t  o f  t h e  p a p e r s  may be r e s p o n s i b l e  
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TABLE 3 

P r e c i p i t a t i o n  o f  Cat ions i n  t h e  M ix tu re  o f  So lvent  and Impregnat ing M a t e r i a l  

So lvent  Cat ion  + Sodium arsenate + So lvent  

Cat ions which 
p r e c i p i t a t e  

Cat ions which do n o t  
p r e c i p i t a t e  

1.0 M HCl Hg:', Te4+, T1+, Ag', 

zr4+ Th4+, Sb3+ 

Fe3+, Se4+, Mo6+, W6+, 

f o r  t h i s  decrease. The decrease i s  mnre pronounced i n  case o f  T1+, Cu2+, V02+, 

Cr3+, Y" and La3+. Th is  i s  due t o  the  f a c t  t h a t  s tann ic  arsenate i s  more 
s e l e c t i v e  f o r  these ca t i ons  and thus  there  is a g rea te r  exchange r e s u l t i n g  
i n  much lower Rf value. 

I ons  which have ze ro  Rf values may do so awing t o  (a) p r e c i p i t a t i o n ,  

( B )  ion-exchange and (c )  s t rong adsorp t ion  due t o  h i g h  charge. I n  o rder  t o  

s i m i l a t e  cond i t i ons  on t h i n  layers,  sodium arsenate was added t o  the  c a t i o n  

s o l u t i o n  fo l lowed by the  solvent.  A number o f  i o n s  p r e c i p i t a t e  under these 

cond i t i ons  (Table 3). I n  these cases tha  p r e c i p i t a t i o n  mechanism hol-ds good. 

For  
hydro lysas  and Se4+, Th4+, Mo6+ and W6+ are s t rong ly  adsorbted owing to t h e i r  
h i g h  charge. 

o ther  ions, Fe3+ is  s e l e c t i v e l y  adsorb-ed by s tann ic  arsenate, Sb3+ 

To study the  e f f e c t  o f  complexation, Rf values were determined i n  
0.1 M HN03. A p l o t  o f  R f  versus c a t i o n s  f o r  0.1 M HC1 and 0.1 M HN03 as 

so l ven t  (Fig.2) ind i$es  the  inc rease i n  the  Rf value o f  c e r t a i n  c a t i o n s  such 

as V02+, Cr3+, Ga3+, Ir3+, BeZ+ and Th4+ due t o  the fo rmat ion  o f  an ion i c  

c h l o r i d e  complexes. A h ighe r  Rf value o f  Au3+ and P t4+  i n  HC1 media can be 
exp la ined on the  same basis. 

I t  is  known t h a t  Rf value amongst o ther  fac to rs ,  depend-s upon t h e  

s o l u b i l i t y  product o f  t he  metal  s a l t .  On co - re la t i ng  the  Rf values o f  t he  
meta l  i o n s  w i t h  the  K o f  t h e i r  arsenates, t h e  f o l l o w i n g  l i n e a r  
r e l a t i o n s h i p  i s  ah ta inedr  

SP 

1 o3 
Rf = 0.325 + 0.011 

SP 
-109 K 

F igu re  3 shows t h i s  l i n e a r  re la t i onsh ip .  With the  he lp  o f  t h i s  equat ion  
i t  i s  poss ib le  t o  p r e d i c t  the  K 
(Table 4). The Ksp values o f  the  var ious  arsenates which have been used 

i n  p l o t t i n g  f i g u r e  3 are g iven i n  Table 5. I n  our e a r l i e r  communication 
(8). we have p red ic ted  t h e  Ksp o f  metal  arsenates f rom t h e  Rf value Of 

matal  i ons  on s tann ic  arsenate papers. The on ly  d i f f e rence  i n  the  two 

values o f  d i f f e r e n t  metal  arsenates 
SP 
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TABLE 4 

Predic ted  Values o f  KSp f o r  D i f f e r e n t  M e t a l  Arsenates 

KsP 
M e t a l  arsenate 

H92+ 2.5 

I r3+ 2.8 x 

Ga3+ 2.2 

Pd2+ 4.6 x 

0e2+ 6.9 x lo-" 

Fe2+ 5.2 x 
Y 3+ 1.7 x lo-" 

2.1 x 
2.1 
1.9 

TABLE 5 

Exper imenta l  Values of K for Some M e t a l  Arsenates 9P 

KsP 
M e t a l  arsenate 

Pb2+ 
CU2+ 
Cd2+ 
Mn2+ 

cr3+ 
Z"2+ 
co2+ 
Sr2+ 
Ca2+ 
A I ~ +  
N i 2 +  
MgZ+ 

4.1 
7.6 
2.2 
(1.9) 
(7.8) x 

(7.6) x 
8.1 1 0 - l ~  

1.3 x lo-" 

6.8 x lom1' 
(1.6) X 

(3.1) x 
2.1 x 
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Cr 

-log KSp 

f o r  m e t a l  i o n s  i n  1M HC1. 1 o3 Fig. 3 t P l o t  o f  Rf VS. 

SP - l o g  K 

l i n e a r  r e l a t i o n s h i p s  o b t a i n e d  f o r  impregnated  p a p e r s  and t h i n  l a y e r  p l a t e s  
i s  t h a t  i n  t h e  l a t t e r  case, t h e  c h a r g e  on t h e  i o n  and t h e  b a r e  i o n  
r a d i i  h a s  l i t t l e  e f f e c t  on t h e  Rf v a l u e  and only  t h e  K 
is t h e  d e c i d i n g  f a c t o r .  

of m e t a l  a r s e n a t e  
SP 
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