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CATION EXCHANGE CHROMATOGRAPHIC 
SEPARATION OF LEAD FROM MIXED 

SOLVENTS 

A. G. Gaikwad and S. M. Khopka; 
Department of Chemistry 

Indian Institute of Technology 
Bombay, 400 076, India 

ABSTRACT 

The ca t ion  exchange s e p a r a t i o n  o f  l e a d  from a s s o c i a t e d  
elements on Dowex 50YI-Xt w a s  c a r r i e d  out  i n  mixed s o l v e n t  
systems. E l u t i o n  behaviour was s tud ied  wi th  0.75 M H C 1  i n  
t h e  presence o f  va r ious  concen t r a t ions  o f  s o l v e n t s  such as 
methanol, e thano l ,  2-propanol, ace tone ,  1, 4 dioxane and 
t e t r ahydro fu ran .  Te t rahydrofuran ,  1, 4 dioxane and ace tone  
were e f f e c t i v e  i n  t h e  presence of hydroch lo r i c  ac id .  A t  low 
concen t r a t ions  o f  methanol , e thano l  and 2-pmpanol i n  hydro- 
c h l o r i c  a c i d  were u s e f u l  f o r  t h e  s e p a r a t i o n  o f  i o n s  from l e a d .  
Lead was sepa ra t ed  from b ina ry  and as w e l l  as multicomponent 
mixtures .  The method was extended t o  t h e  s e p a r a t i o n  o f  l e a d  
from l e a d  base a l loys .  

I ;JTROWCT ION 
The ca t  ion-exchange chromatographic s e p a r a t i o n s  o f  l ead  

from t h e  mixed s o l v e n t s  a r e  very  l i m i t e d .  The d i s t r i b u t i o n  

c o e f f i c i e n t  of  l ead  (1) i n  dimethyl su lphoxide  - hydroch lo r i c  

a c i d  s o l u t i o n  was measured by ion-exchange. The s e p a r a t i o n  of 

l ead  was c a r r i e d  i n  e t  hanolamine s o l u t i o n s  ( 2 ) .  Isopropanol 

a long  w i t h  hydrochlor ic  ac id  ( 3 )  was used f o r  t h e  s e p a r a t i o n  

o f  heavy meta ls .  

comprising a c e t o n i . t r i l e  and hydroch lo r i c  ac id .  Lead was 

Lead was sepa ra t ed  from z inc  ( 4 )  i n  media 
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2706 GAKWAD AND KHOPKAR 

separated from indium with hydrochlor ic  acid containing 

acetone ( 5 ) .  

as t h e  eluant8 f o r  t he  sepa ra t ion  of lead from o t h e r  b iva l en t  

metal ions ( 6 ) .  

separat ion of  lead ( 7 )  were ca r r i ed  ou t ,  no systematic  s t u d i e s  

have been made on cation-exchange sepa ra t ion  o f  lead i n  mixed 

solvents .  Such s t u d i e s  a r e  reported i n  t h i s  paper. The method 

is  extended t o  t h e  ana lys i s  of  lead i n  solder .  

Acetone-hydrochloric ac id  mixtures were used 

Although inves t iga t ions  on t h e  cation-exchange 

Apparatus and Reagents 

The ion-exchange column 20 X 1.4 Cm was similar t o  t h e  

one described e a r l i e r  (8). 

(ECIL, Ind ia )  wi th  g l aas  and calomel as t h e  reference electrodes.  

D i g i t a l  PH meter type PH-822 

A stock so lu t ion  of lead was prepared by d i s so lv ing  2.00 g 

of l ead  n i t r a t e  in  250 m l  d i s t i l l e d  water containing 1% n i t r i c  

acid.  It was standardized complexometrically ( 9 ) .  It  was found 

t o  contain 5 mg ml-l lead. 

Midland, Mich. U . S . A . )  2C-50 meah (H* form) w a s  used. 

Dowex 5O'N-X8 (Dow Chemical Co. 

GENEFULL PROCEDURE 

An a l iquo t  o f  so lu t ion  containing 1 5  mg l e a d  was passed 

on t h e  column at flow r a t e  of 1 m l / m i n .  
-in 

with various eluant8 consist,,%f mineral a c i d s  or mixture o f  

Then l ead  was e lu t ed  

0.75 M hydrochloric acid with e i t h e r  o f  non-aqueous so lven t s  

such as methanol, ethanol,  2-propanol, acetone, te t rahydrofuran 

and 1, 4 dioxane (Tables 1, 2). Ten t o  twelve f r a c t i o n s  of 

eluant8 containing 25 m l  of e luant  were co l l ec t ed .  Each f r a c t i o n  

w a s  evaporated almost t o  dryness p r i o r  t o  the  determination o f  

lead. 
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SEPARATION OF LEAD FROM MIXED SOLVENTS 2707 

T A B U  - 1 -- 
E l u t i o n  Behaviour o f  Lead 

Pb(I1) = 15.0 mg Weight o f  r e s i n  a 12.55 gms plow r a t e  2 m l / m i n .  
I 

“ma,, r n l  -- 
HC 1 

0.75 
1.00 
1.50 
2.00 

H N O 3  
1.0 
2 .o 
3.0 

H C ~ O ~  
2 
3 
4 

N a N O 3  
1 
2 
3 

NH4N03 
1 
2 
3 

CH3COONH4 
1 
2 
3 
4 

150 
75 
50 
50 

- 
75 
50 

- 
- 
100 

- 
10 0 

75 

- 
100 

75 

10 0 
75 
50 
50 

300 
175 
175 
175 

300 
175 
150 

300 
300 
300 

300 
250 
250 

300 
250 
225 

250 
225 
200 
175 

99.8 
100 .o 
100.1 

99.9 

94.3 
100 .o 
100 .o 

6 .O 
77.54 
98 .o 

29 .O 
100.0 

99.8 

24.2 
100 .o 
100 .o 

98.8 
100.0 
100.1 
101 .o 

0.56 
1.08 
1.06 

- 
0.56 
1.06 

- 
- 
- 

- 
0.39 
0.58 

- 
0.39 
0.58 

0.39 
0.58 
1.08 
1.08 

1.74 
0.93 
0.93 

- 
1.74 
0.93 

- 
- 
- 

- 
2.55 
1.74 

- 
2.55 
1.74 

2.55 
1.74 
0.93 
0.93 

1.21 
0.65 
0.65 

- 
1.21  
0.65 

- 
- 
- 

- 
1.77 
1.21 

- 
1.77 
1.21 

1.77 
1.21 
0.65 
0.65 
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Volume 
d i s t r i -  
but i on  
coe f f i -  
c i e n t  
(q) 

GAIKWAD AND KHOPKAR 

l e i g h t  
d i s t r i -  
but ion  
coe f f i -  
c i en t  
(D 

'pAE3I.x - 2 

Elution Behaviour o f  Lead i n  Mixed j o l v e n t  System 

Pb(I1) = 15.0 mg column = 1.4 x 20 cm 

0.75 MHCl 

Methanol 
20 
uo 
60 
80  

Ethanol 
20 
40 
60 
80 

2-Propanol 
20 
40 
60 

Acetone 
20 
40 
60 
80 

1 , 4  Dioxane 
20 
40 
60 

THF 
20 
40 
60 
00  

0 rgani c E lu t ion  
so lven t s  

--- I 

150 300 99.8 - 

125 275 99.6 - 
10 0 275 99.9 0.39 
100 275 99.1 0.39 

75 275 86.6 0.58 

125 275 99.1 - 
100 275 99.1 0.39 

75 275 b9.8 0.58 
50 275 €6.9 1.08 

125 275 97.5 - 
100 275 95.0 0.39 

75 275 07.b 0.58 

100 250 100.0 0.39 
75 225 100.0 0.56 
50 175 100 .o 1.06: 
50 150 85.0 1.08 

75 225 99.9 0.58 
50 175 100 .o 1.0b 
50 150 100 .o 1.06 

100 250 100 .o 0.39 
75 225 99.9 0.56 
50 175 loo .o 1.08 
50 150 90.0 1.08 

- 

- 
2.55 
2.55 
1.74 

- 
2.55 
1.74 
0.93 

- 
2.55 
1.74 

2.55 
1.74 
0.93 
0.93 

1 - 7 4  
0.93 
0.93 

2.55 
1.74 
0.93 
0 -93 

- 

- 
1.7'7 
1.77 
1.21 

- 
1.77 
1.21 
0.65 

- 
1.77 
1.21 

1.77 
1.21 
0.65 
0.65 

1.21 
0.65 
0.65 

1.77 
1.21 
0.65 
0.65 
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SEPARATION OF LEAD FROM MWED SOLVENTS 2709 

RESUL!J!S AXD DISCUSSION - 
The e l u t i o n  cons tan t  ( E )  and volume and weight d i s t r i -  

On but ion  c o e f f i c i e n t s  (Dv,D,,,) were eva lua ted  as usua l  (7). 

t h e  basis of e l u t i o n  cons t an t s ,  t h e  e l u a n t s  can be a r ranged  

i n  o r d e r  of t h e i r  s e l e c t i v i t y  as 

H C 1  > CH3COONH4 > HN03 > NH4NO3 > NaNO3 > H C 1 0 4  

I n  t h e  presence o f  0.75 M hydroch lo r i c  a c i d  con ta in ing  o r g a n i c  

s o l v e n t s  t h e  s e l e c t i v i t y  s c a l e  f o r  mixed s o l v e n t s  i s  

Dioxane > Tetrahydrofuran  > Acetone > Ethanol  > 
2-Propanol > Methanol 

Grea te r  t han  0.75 hl o f  mineral  a c i d s  were e f f i c i e n t  r h % ( , ) .  

Hydrochloric a c i d  was t h e  bes t  e luan t  due t o  l a r g e  va lue  o f  

e l u t i o n  cons t an t ,  s u l p h u r i c  a c i d  proved t o  be  poor e l u a n t  due 

t o  p r e c i p i t a t i o n  o f  l e a d  as l e a d  su lpha te .  Although n i t r a t e s  

of sodium and ammonia were e f f i c i e n t  e l u a n t s ,  they  were n o t  

used i n  combination of non-aqueous so lven t s .  F o r  0.75 M 

hydroch lo r i c  a c i d  t h e  peak e l u t i o n  volume was small, it was 

p r e f e r r e d  a long  w i t h  vary ing  concent ra t  ion  o f  non-aqueous 

s o l v e n t s ,  such as methanol, e thano l ,  2-propanol, ace tone ,  

1 ,4  dioxane and t e t r ahydro fu ran .  Tetrahydrofuran, 1, 4 dioxane 

and ace tone  were e f f e c t i v e  i n  t h e  presence  o f  0.75 M hydroch lo r i c  

a c i d .  While methanol, e thano l  and 2-propanol were i n e f f i c i e n t  

e l u a n t s  as t h e r e  was incomplete e l u t i o n .  However, f o r  t h e  

s e p a r a t i o n  o f  l ead  from t h e  mixtures  at t h e  lower  c o n c e n t r a t i o n s ,  

they  were very  much use fu l .  

SEPARATION OP LEAD PROM BIKARY MIXTURES 

0.25 M hydroch lo r i c  a c i d  in 80% ace tone  w a s  e f f i c i e n t  f o r  

l e a d ,  but no t  f o r  a l k a l i  meta ls .  Hence a f t e r  s o r p t i o n  o f  t h e  
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2710 GAIKWAD AND KHOPKAR 

binary mixtures containing l ead  and any o f  t h e s e  ions,  lead 

was f i r s t  e luted with 0.25 M hydrochloric acid i n  80% acetone. 

While a l l  t hese  ions were eluted l a t t e r  with 2 M hydrochlor ic  

acid.  Since the elements l i k e  tha l l i um (1111, germanium ( IV) ,  

arsenic  (111 ) ,  selenium (IV) and palladium ( I 1  ) were weakly 

bound t o  t h e  r e s i n  i n  comparison with l ead ,  they were e lu t ed  

first with 0.1 M hydrochloric ac id  in 60% acetone, followed by 

e lu t ion  of  l ead  with 0.25 M hydrochloric acid i n  SO$ acetone. 

Manganese ( I I ) ,  i ron  ( I I I ) ,  cobal t  (111, copper (11) and 

n i cke l  (11) were s t rong ly  retained by the  r e s i n  i n  conmarison 

with lead.  Therefore a f t e r  so rp t ion  of binary mixtures 

containing any of t hese  ions with l ead ,  lead was first e lu t ed  

with 0.5 M hydrochloric acid containing 40% 1, 4 dioxane, 

followed by e lu t ion  of o t h e r  ions (except n i c k e l  2 M hydrochlor ic  

a c i d )  with 1 M hydrochloric acid containing 90% acetone. 

A s  0.1 M hydrochloric acid i n  75% tetrahydrofuren was 

e f f i c i e n t  e luant  f o r  zinc (111, cadmium (111, mercury (111, 

indium (111),  t i n  ( I V )  and bismuth (111) when sorbed with l ead ,  

t hese  ions were e lu t ed  first with 0.1 M hydrochloric ac id  in 

75% tetrahydrofuran and l ead  was e lu t ed  l a t t e r  with 0.25 M 

hydrochloric ac id  i n  80% te t rahydrofuran.  

As 0.75 M hydrochloric acid i n  60% 2-propanol was good 

eluant f o r  l e a d ,  lead was separated from a l k a l i n e  e a r t h  and 

aluminium by e l u t i n g  it f i r s t  w i t h  0.75 M hydrochloric acid 

i n  60% 2-propanol, followed by e lu t ion  of  these  ions with 4 M 

hydrochloric acid.  

ethanol was e f f i c i e n t  e luant  f o r  l ead ,  but not  f o r  s c m d i u m ( I I I ) ,  

t i tanium( I V ) ,  urauium(V1) and ga l l ium( I I1 ) .  Hence a f t e r  

sorpt ion of  t h e  mixture, lead was firat  e lu t ed  with 0.75 M 

S imi l a r ly ,  0.75 M hydrochloric acid i n  SO$ 
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SEPARATION OF LEAD FROM MIXED SOLVENTS 2711 

T A B U  - 3 

Ion Exchange Separation o f  Lead from Binary 

Mixtures in Mixed Aolvent Systems 

1. 
Li 

N a  
K 

Rb 
c s  

2. 

T1 

Ge 
As 

Se 
Pd 

3. 

k 

pe 
co 

cu 

N i  

4. 
Zn 

Cd 

Hg 
In  
Sn 

B i  

40.0 

50.0 

60.0 

55.0 

50.0 

40.0 

45.0 

40.0 

35.0 

40.0 

45.0 

30.0 

50.0 

40.0 

50.0 

30.0 

40.0 
50.0 

45 .O 
48.0 

50.0 

10.50 

10.50 

10.50 

10.50 

10.50 

10.50 

10.49 
10.50 

10 -48 

10.50 

10.48 

10.49 

10.50 

10.46 

10.50 

10.51 

10.50 
10.49 
10.50 

10.50 

10 50 

100 .o 

100.0 

100.0 

100.0 
100 .o 

100 .o 

99.9 
100 .o 

99.8 

loo .o 

99.8 

99.9 

100.0 

99.6 

100.0 

100.1 

100 .o 
99.9 

100 .o 
100.0 

100 .o 

2M HC1( 11) 0.25M H C 1  i n  
80% acetone( I )  

11 II 

II II 

II 11 

I I  11 

0.1M HC1 i n  0.25M H C 1  i n  
60% acetone(1)  80% acetone( 11) 

I t  1 1  

II II 

I t  I t  

II I 1  

1 M  H C 1  i n  90% 0.5M H C 1  i n  40% 
acetone(I1)  1,4 dioxane(1) 

II 11  

II II 

1 1  1 1  

II 11 

0.1M H C 1  in 0.25P H C 1  In 
THF' 76$(I)  80% T H F ( I 1 )  

Contd. 
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Foreign 
ions 

$ABLE - 3-(CONTD. ) 

Amount ' Lead Recovery 
added found o f  l ead  o t h e r  

elements mg mg % 

GAIKWAD AND KHOPKAR 

5. 

Mg 

Ca 
S r  
B a  

A1 

6 .  

s c  

T i  
U 
G a  

Sb 

7. 

Y 

La 

Ce 

Th 

Zr 

40.50 
I 

45.0 
50.0 
52.0 

46.0 

40.0 

35 .o 
30.0 
38.0 

25.0 

50.0 

52 .O 
45 -0 

60.0 

55.0 

10.49 

10.50 

10.50 
10.50 

10.50 

10.50 

10.50 

10 48 
10.49 

10.50 

10.50 

10.50 

10.48 

10.50 

10 -50 

99.9 

100 .o 
100 .o 
100 .o 
100 .o 

100 .o 

100 .o 
99.8 
99.9 

100.0 

100.0 

100.0 

99.8 

100 .o 
100 .o 

4M HCl(I1) 

4M HCl(I1) 

II 

2M H C 1  
1M H C 1  i n  90% 
ethanol  (11) 
0.25M H C 1  i n  

0.75M H C 1  i n  
60% 2-propanol( I) 

II 

II 

II 

a 

0.75M H C 1  i n  
60% ethanol(  I) 

I t  

I t  

I t  

II 

85% ethanol(1)  (11) 

3 M  H2S04(II) 0.75M H C 1  i n  
20% methanol( I )  

II t I  

II I t  

Eluant ( I )  I Indicate6 i n i t i a l  e l u t i o n  o f  ion. 
Eluant (11) : Ind ica t e s  subsequent e l u t i o n  o f  ion. 
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SEPARATION OF LEAD FROM MIXED SOLV$NTS 2713 

hydrochlor ic  acid i n  60% ethanol ,  scandiuQ (111) and t i tanium(1V) 

were l a t t e r  e luted with 4 M hydrochlor ic  a c i d ,  uranium (VI) 

w a s  e lu t ed  with 2 M hydrochloric ac id ,  gall ium (111) w a s  e lu t ed  

with 1 M hydrochloric ac id  i n  90% ethanol.  While ant imony(II1)  

w a s  e lu t ed  f i r s t  with 0.25 M hydrochloric ac id  i n  85$ ethanol  

when l e a d  w a s  lat ter eluted.  

The sepa ra t ion  of  lead from yt t r ium ( I I I ) ,  lanthanum (III), 

cerium (111),  thorium (IV) and zirconium (VI) was p o s s i b l e  by 

t h e  exploring t h e  d i f f e rence  i n  e l u t i o n  behayiour o f  t h e s e  ions 

with 0.75 M hydrochloric ac id  i n  20% methanol. These ions were 

not  e lu t ed  before l ead ,  hence af ter  desorpt ion o f  l ead ,  t hese  

ions  were eluted with 3 M su lphur i c  acid.  

SEPARATION OF LEAD FROM MULTICOMFONENT MIXTUJ 

Lead was separated from multicomponent mixtures by e x p l o i t i n g  

the  difference i n  e l u t i o n  with of hydrochlor ic  acid i n  t h e  

presence of d i f f e r e n t  concentration o f  non-aqueous so lven t s .  

The mixture o f  bismuth (1111, cadmium ( I I ) ,  lead ( I I ) ,  

copper (11) and n i cke l  (11) was separated a f t e r  so rp t ion ,  by 

e l u t i o n  of  bismuth (111) with 0.1 M hydrochlor ic  acid i n  75% 

methanol, cadmium (11) with 0.4 M hydrochlor ic  ac id  i n  20$ 

2-propanol, lead (11) wi th  0.25 M hydrochlor ic  acid in 80% 

acetone, copper (11) with 0.75 M hydrochlor ic  ac id  in 80% 

te t rahydrofuran,  f i n a l l y  n i c k e l  (11) was e l u t e d  with 2 M 

hydrochloric acid.  

The mixture o f  iron (1111, manganese (111, t i t an ium (IV), 

barium (11) and l ead  was separated by e l u t i n g  l ead  (11 )  first 

with 0.5 M hydrochloric acid in 40% aoetone, e l u t i o n  o f  i r o n ( I I 1 )  

with 0.5 M hydrochloric acid i n  80% te t rahydrofuran,  e l u t i o n  o f  
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2714 GAKWAD AND KHOPKAR 

manganese (11 )  with 0.75 M hydroch lo r i c  a c i d  in 90% ace tone ,  

e l u t i o n  o f  t i t an ium (IV) w i t h  2 M hydroch lo r i c  a c i d  i n  40% 

2-propanol, f i n a l l y  e l u t i o n  of barium (11) wi th  3 M n i t r i c  acid.  

The mkrture o f  mercury (111, indium ( I I I ) ,  l e a d  ( I I ) ,  

coba l t  (11)  , and magnesium was reso lved  by e l u t i n g  mercury( I1 ) 

with  0.1 M hydrochlor ic  a c i d  i n  20% methanol, indium (111) wi th  

0.5 M hydrochlor ic  ac id  in 20% t e t r a h y d r o f u r a n ,  l e a d  (11) wi th  

0.25 M hydroch lo r i c  a c i d  i n  bO% 1, 4 dioxBne, coba l t  (11 )  w i th  

1 M hydrochlor ic  a c i d  i n  90% ace tone  and f i n a l l y  magnesium wi th  

2 M hydrochlor ic  ac id .  

?he mixture o f  e i g h t  elements con ta in ing  bismuth (111 1, 

t i n  ( I V ) ,  cadmium ( I I ) ,  z inc  ( I I ) ,  l e a d  (111, copper ( I I ) ,  

manganese (11 )  and thorium (IV) was passed on column, then  

bismuth (111) was e l u t e d  wi th  0.25 M hydroch lo r i c  a c i d  i n  20% 

methanol, t i n  ( IV)  wi th  0.1 M hydroch lo r i c  a c i d  i n  60% ace tone ,  

cadmium (11) wi th  0.25 M hydroch lo r i c  a c i d  i n  75% 2-propanol, 

z inc  (11 )  wi th  0.25 M hydroch lo r i c  a c i d  i n  85% e thano l ,  l e a d ( I 1 )  

w i t h  0.25 M hydroch lo r i c  ac id  i n  75% ace tone ,  copper (11) wi th  

0.5 M hydrochlor ic  ac id  i n  80% t e t r ahydro fu ran ,  manganese( 11) 

wi th  1 M hydrochlor ic  a c i d  i n  901 ace tone  and thorium ( I V )  

wi th  1 M suitphuric ac id .  

It was neceesary  t o  use  success ive ly  h i g h e r  concen t r a t ion  

o f  hydrochlor ic  a c i d  t o  e f f e c t  t h e  s e p a r a t i o n  o f  elements 

(Table 4 ) .  The predominant t r e n d  w i t h  o f  non-aqueoue so lven t  

was ind ica t ed  dur ing  t h e  s e q u e n t i a l  s e p a r a t i o n ,  as e l u a n t  was 

t h a t  it was e s s e n t i a l  t o  use i n c r e a s e  i n  concen t r a t ion  o f  non- 

aqueous so lven t s .  Those o f  metal ions  which were l o o s e l y  bound 

could be e l u t e d  wi th  hydrochlor ic  a c i d  in methanol, e thano l  o r  

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



SEPARATION OF LEAD FROM M E E D  SOLVENTS 

added 
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--- 
Amant Recovery E luan t  
found (%) 

*g 

T U L E  - 4 

Cation Exchange Sepa ra t ion  o f  Lead from 

Mult icomponent Mixtures 

2 Pb 10.50 10.49 99.9 0.5M HC1 i n  40% ace tone  

F e ( I I 1 )  9.50 9.50 100.0 0.5M H C 1  in 809 THF 

k 12.50 12.49 99.9 0.75M H C 1  i n  904 ace tone  

T i ( 1 V )  10.0 10 .o 100.0 2M H C 1  i n  40% 2-propanol 

B a  12.0 12 .o 100.0 3M HNO3 

3 Hg(I1) 10.0 9.95 99.5 0.1M H C 1  i n  208 methanol 

In 12.50 12.48 99.8 0.5M HC1 i n  20% THE' 

Pb 10.50 10.50 100.0 0.25M H C 1  in 80% dioxane 

Co(I1)  15.00 15 -00 100.00 1M H C 1  i n  90% ace tone  

Mg 10.50 10.45 99.5 2M H C 1  

4 Zn 10 .oo 10.00 100.0 0.1M H C 1  i n  80% ace tone  

Pb 10.50 10.50 100.0 0.5M H C 1  i n  Sob ace tone  

G a  7.50 7.45 99.3 0.5M H C 1  i n  90% e t h a n o l  

u(v1) 10.0 9.98 99.8 1.OM HC1 i n  90% THF 

A1 10 .o 10 .o 100.0 2M H C 1  

Contd. 
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TABLE - 4 (CONTD. ) 

GAIKWAD AND KHOPKAR 

S .No Element Amount Amount Recovery Eluant  1 I a z e d  I f;;d 1 ($1 1 
I I ,- - I 

5 B i  10.0 10 .o 100.0 0.25M H C 1  i n  20% methmol  

Sn(IV) 10.0 10.0 100.0 0.1M H C 1  i n  SO$ ace tone  

Cd 6.50 8.50 l00;O 0.25M H C 1  i n  75% 

Zn '7.50 7.45 99.3 0.25M H C 1  i n  85% e t h a n o l  

Pb 10.50 10 48 99.8 0.25M H C 1  i n  75% ace tone  

e-propanol 

C ~ ( I I )  '7.50 '7.40 98.7 0.5M H C 1  i n  so$ THF 

Mn 10.0 9.98 99.8 1M H C 1  i n  90% ace tone  

Th 12.50 12.50 100.0 1M H2S04 

2-propanol, whi le  those  elements which were s t r o n g l y  bound. were 

e l u t e d  wi th  hydrochlor ic  a c i d  i n  ace tone ,  t e t r ahydro fu ran  o r  

1, 4 dioxane. 

separa ted  w i t h  mineral  a c i d s  without non-aqueous so lven t s .  

The very s t r o n g l y  bound metal i o n s  were i n v a r i a b l y  

ANALYSIS 08' LEAD FROM VARIOUS ALLOYS 

The sample o f  a l l o y  was d i s so lved  i n  aqua-regia, t i n  w a s  

removed as metas tannic  a c i d  and was determined g r a v i m e t r i c a l l y .  

A f t e r  evapora t ion  o f  excesses  a c i d ,  t h e  s o l u t i o n  w a s  e x t r a c t e d  

i n  d i s t i l l e d  w a t e r  and made t o  appropr i a t e  volume. An a l i q u o t  

o f  s o l u t i o n  was sorbed on t h e  column and d i f f e r e n t  samples o f  

a l l o y s  such as brass ,  gun-metal, le@d-bismuth a l l o y ,  wood's 

me ta l ,  s e a l i n g  a l l o y  and bismuth s o l d e r  were ana lysed  by 
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- 
Al loy  Element Percent age Percent age 

o f  element o f  element 
found present  

L 

2717 

---- -- 
Eluant  

2. Gun-metal Sn 5.2 5.3 Gravimetry 

Zn 4.3 4.3 0.1M H C 1  in 00% THF 

Pb 5.8 5.9 0.25M H C 1  i n  SOB ace tone  

cu 64 .O b4.1 1M H C 1  i n  80% THF 

3. Lead-bismuth B i  5.30 5.30 0.1M H C 1  in 75d e thano l  
a l l o y  

Pb 93.60 93.70 0.25M H C 1  i n  80% THF 

4. d o o d ’ s  metal Sn 11.5 11.5 Gravimetry 

B i  50.0 50.0 0.25M H C 1  i n  20% methanol 

Cd 11.6 11.8 0.5M H C 1  in 40% e thano l  

Pb 26 .O 26.0 0.5 M H C 1  i n  60g acetone 

5.  S e a l i n g  Sb 7 .O 7.0 Gravimetry 
a l l o y  

B i  58.9 59.0 0.1M H C 1  in 75% methanol 

Pb 34 .O 34.0 0.5M H C 1  in  60q acetone 

6. Bismuth Sn 46 .O 46 .O Gravimet ry 
s o l d e r  

BI 26 .O 26.0 0.1M H C 1  in 756 acetone 

Pb 27.0 27.2 0.25M H C 1  i n  80% dioxane 
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2718 GAIKWAD AND KHOPKAR 

procedure desc r ibed  in Table 5. It is q u i t e  c l e a r  from t a b l e  

t h a t  s e p a r a t i o n s  a r e  C lea r  c u t .  It was p o s s i b l e  the q u a n t i t a t i v e  

recovery o f  elements i n  samples. 

With t h e  inc reas ing  a p p l i c a t i o n s  o f  n u c l e a r  energy from 

t h e  f i s s i o n  products  for peace fu l  purpose,  t h e  s e p a r a t i o n  o f  

l e a d  from a s s o c i a t e d  elements such as bismuth, t i n ,  cadmium, 

z inc  and copper i s  impor tan t .  The s e p a r a t i o n  of l e a d  from 

zirconium, t i t an ium,  thorium and barium is  impor tan t  as they  

a r e  found i n  f i s s i o n  products.  
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