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F r i t a F  Sin,.-h "hind and H2rbms SinTh 

Depar tment  of C h e m i s t r y  

Guru ?Tanak Dev l l n i v e r s i  t y  

mrits;.r (Pb) I n d i a  

IFT2C'DUCTEE 

L e a 8  F o i s o n i n c  has l o n a  been  k n o m  and h a s  been  

e x h a u s t i v e l y  s t u d i e d .  N though f a t a l  cases af ?Iiirhism 

a r z  no\ .  r ? l a t i v e l y  r a r e ,  l e d  and i t s  compoundr s t i l l  

c\:nzti  t i i t cd  cjne i,f the n o s t  i m p o r t a n t  i n ? u s t ~ i d  h c z a r d s .  

S e r i o u s  l e d  i n t o x i c a t i c m  i s  n o s t  f r e q u c r  tly e n c o u c t r r . 3 d  

i n  pcrs . - ,n r ,  who have i n h a l e d  the va l jx r s ,  fur!cr o r  d u s t  af 
l e a d  and li:c:d conta in in , :  crmpnund:-. F3 r  cxarplc, the 
p r ? c e c c  ; f s m d i n g  and s p r a y i n r  le?d p a i n t s  arc e:; tr ,mely 

1473 
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THIND AND SINGH 1474 

5azar6 'LIT: r i t h  adequate p ro tec t ion .  The i l l l~x-a i? le  1 i :~i ts  
r f  l c ; ~ ?  i n  r : ; t ab le  m t e r  (1) and sir  ( 2 )  a s  rcvec? b\r U.S.  

p u b l i c  ':'?;:lth Serv ice  i s  0 . 2 - 2  pcj/l a d  0.15 ::' .,/cubic 

mct-r ,-f c ~ i  r re.spcctively.  me rccc.v?ry an,-?. s-,?.:ctivc 
s e p i r c ~ t i r n  c!: l:,ad i n  watsr and i n  o t h e r  vs r i .  
s s ~ . l - c .  ic nccessar-r L!ith the  view ? p i n t  of 7 i l i * t i a n  
studj.cc.  I n  ccjn t i nun t ion  of ou r  1.orlc on ana1yi:icz.l 
s p p l i c c t i ; . n s  c f  ion exchange m a t e r i a l s  (3-5), the prr lsent  

c:.nmunicntion ?xtcnds our  s t u d i e s  t o  the apt-,Xce.tj.c?n of 

f e r r i c  :.:i.?sph?te, an i n o r  a n i c  ion exchzni:ier, for t l T e  

s e l e c t i v c  sepnra t ion  and recovery of  l ead .  

.Wparatcs : 

oppra t i rn .  l.Og. of f e r r i c  p h o p h z t e  (F!!+-form) -.as ta!:en 
i n  t h e  c?lumn an6 flow r a t e  was i n i t i a l l y  maintained a t  
1. Sml/ninu te . 

A ?lass colurn (i.d. 1.3cm) w a s  used fcjr coluvn 

F,?r PI!  measurements an ELICC pH m e t e r  r?,?Cl,el 

LI-10 ';'as used. 

Reaqen ts ,and 07enical  s : - 
F e r r i c  n i t r a t e  (BDH) and amnnium d ihydpgen  

phnsphate (RDH) were used. A l l  o t h e r  chemicals l'cre of 
analyt i -cal  grade. 

Synthes is  cf Feltric phosphate: 

Fer r i c  phosphate was prepared  by addinq 0 . P  aqueous 
so lu t ion  of ammonium dihydrcgen phosphate  to O.l!!-ferric 

n i t r a t e  s.?lution 2s d-scribed e a r l i e r ( 4 ) .  The d r i e d  p roduc t  
was c:;nv?rted into the H+-fonn by Weat inq  wi th  0.1V nitric 
ac id  ?or  2 4 : k  with  ocass iona l  shaking and i n t e m i t t a n t  changing 
of the  acid.  ?he product  thus formed was d r i e d  a t  4OoC i n  a 
temperature c o n t r o l l e d  o v a .  
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D i  ? tr i bu ti ,:c S t u  d i  e s : --- - 
3.e d i s t r i b u t i c c  s t u d i e s  v e r e  c a r r i e d  ' i : t  f < > r  13 m e t a l  

i o n s  b-7 bstcfi p r n c e s c  i n  t h e  u s u a l  manner (4 )  ; i f t r r  a t t a i n i n g  
ecpi l ib rLix  by sha1:ino the m p t d  i o n  s o l u t i  ,n 3 - f  tl- e x c h m q e r  
b e a d s  f - r  0 h v u r s  a t  r m m  t e rpp ra tu r r~ (30+-1"C) .  TF.e 6 i F t r i b u t i o n  
c : : e f f i c i e n t s  (K ) f o r  m e t a l  i - n s  :ere c d c u l ; t c d  by u s i n g  the 
f -11; 1:inc. e x p r e s s i o n  : 

d 

;:d = hIX 20 
F c.  2 

\her?  : 5s  tbr? v ~ l u r n e  cf EDTA c:nsurned hv th? oric i n a l  
s o 1 u t j . m  F i s  tbc  vclume of EDTA crmsumec? a z t r r  Pquizrc 
brium. ?lie t:tal vslume of s o l u t i o n  F'C'S 20  nl a:? t h e  amrun t  

3f exchanger u s e d  was 0.2g .  

E l u t i ~ ~  l x h a v i - u r :  ----- 
Frrm p r e l i m i n a r y  e l u t i o n  s t u d i e s  of  Ph (I:), cu (11) , 

"i ( 1 1 ~ , C ~ ( 1 1 ) , ! - ~ ~ ( 1 J ) , ~ ( 1 1 ) , ~ ~ n ( 1 1 ) , S r ( 1 1 )  Z r :  ( I I ) ,  i t  
i s  ,,hr;erved t h a t  P b ( I 1 )  r e m a i n s  s t r c n r ; l y  ads .rS& on f e r r i c  
phrllr,?hztc (H-forn) bed  i n  C.Oll.'-VF-! N O  x:hsrc ?s Cu ( 1 1 ) ,  
! 7 i  (11) , Crl ( I I ) ,  :-!c ( T I ) ,  zn ( I I ) ,  I'n ( T I ) ,  S r  (11) anci ?x? (11) 

p c r c d a t e  thrcunh the e x c h a n g c r  bed  and quaant!. t: . t . ively 
c . s l l c c t c r !  i n  t h e  e f f l u e n t .  h e  flow ra te  i s  !:Tt c.t 1.5ml/ 
minu te .  .**ftrr r e m i v a l  o f  cu ( 1 1 1 ,  ':i (11)  , C d ( I I ) ,  :.( (I?), w (11) , 
r'n (11) , Sr (11) , end Zrc (11) , Pb  (II) c,-n be eltit~!A c p u n t i t a t i v e l v  
v d t h  2 v i x t u r e  ? f  0 .  1P ' - '~1C3+1.OFt- l~FI  NC: ( 1 ~ 1 )  s o l u t i c n .  

F r o c e d u r e  : 

+ 
4 3  

4 3  

?he i o n  exchange r  c d u m n  (F?!+-form) was 7. nshed  t i t h  

derrinsredized w a t e r  b e f o r e  p a s s i n g  t h e  t e z t  s , d u t i r ? n .  k ;mown 
volume cf test so1ut i r .n  (or s y n t h e t i c  m i x t u r e )  :.clr ta?en 
z c c u r c t c l y  a d  was r e c y c l e d  t h r i c e  t h r o u g h  t he  e::chmTcr bed 

a t  t h e  ra te  of 1.5ml/minute. The column !:as t!ien v:ashed 
w i t h  c.01r'-!TH41'03. cu (11) ,>Ti (11) ,Cd (11) ,ys ( .TI),  2: (11) ,Pn (IT), 
S r  (11) m i  wc (11) were p e r c o l a t e d  o u t  w i t h  thc  o f f l u e n t  md 

washinc  l i c p i d ,  the adso rbe?  F b ( I 1 )  v:as t h e n  e l u t e d  q u a n t i t -  
ak.1ve1.y v . i e .  a r r i x t u r e  o f  0 .  ~ P * - F X O  + 1.~!:-?-::~!:,: 3(1 :I) s : : lu t ion .  3 
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m m o m  
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2.0 - 

1.6 - 

1.2 - 

- 

0.8 - 

I 

VOLUME OF EFFLUENT (ml) 

0.4 

FIG. 1 SEPARATION OF Cu2+ FROM Pb2' 

- 

1 ' --- 

Q c 
w 
n 

OOlM NH4N03 0 1M HN03 t 1M NH4N03 ( 1  1 )  

-- 
0 10 - 20 30 40 50 60 70 

VOLUME OF EFFLUENT (ml) 

FIG. 2 SEPARATION OF Ni2' FROM Pb2' 
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1 .o 

0.8 
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E 
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n 0.6 
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N 
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0 0.4 

0.2 

0 . 1 M - H N 0 3 +  lM.NH4N03  

r--- 

1481 

VOLUME OF EFFLUENT (ml) 

SEPARATION O F  Zn2+ FROM Pb2+ FIG. 3 

0.01 M .  NH4N03 
__I 

0.1M-HNO3+1M-NH4NO3 ( 1 : l )  

VOLUME OF EFFLUENT (mll 

FIG. 4 SEPARATION OF Cd2+ FROM Pb2+ 
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0.01 M . NH4N03 0.1M-HNO3t1M-NH4NO3 ( 1 : l )  

0 10 20 30 40 50 60 70 
VOLUME OF EFFLUENT (rnl) 

F I G .  5 SEPARATION OF Hg2+ FROM Pb2+ 

1 .o 

0.8 

- - 
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- 0.6 
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x 
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0.2 

0.01M. NH4N03 0.1M.HN03+1M NH4N03 ( 1  1 )  

0 10 20 30 40 50 60 70 80 
VOLUME OF EFFLUENT (ml) 

FIG. 6 SEPARATION OF Mn2+ FROM Pb2+ 
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FIG,  7 SEPARATION OF Sr2+ FROM Pb2+ 
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FIG. 8 SEPARATION OF Z r O  FROM Pb2+ 
2+ 
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a l i c a t i m  clf A n d y s i s  s f  n o n - f e r r m s  M1x-r : ; :  

Les t !  i s  p r e s e n t  a s  a ma jo r  c o n s t i t u e n t  
f 01 lo? .i nr. a1 1 oys  : r . . h i  t e  m e t a l  be sr i n  g a1 3 ,i"ic, 
type r x t d s ,  l e a d e d  hrasses anri b r , - n z e s ,  v<.ri i i c  z inc -bas?  
d i e  czs t inc :  a l l o y s  and many o t h e r s .  P.0  vietli 

d e c  m . c c i  t icm a p p l i e d  denends ,  of ccmrsc ,  -:n the c, .mpooiti(.m 
c-f the alloy t o  be analyzed.  Fcjr t h i s  r e a s  n, n o  ~ i n i v c r s d l y  
an ;> l i c< . l> lc  nrc;cedtire can bc c i t c d : .  I - ' rus l ly  .jr-vi:. c t r i c  methods 

are used f n r  the a n a l y s i s  (:;f a l l o y s  b u t  e ? e . - . ~  . vth:><s are 
t i m e  cr':isiiriinp. The p r o p o s e d  me t306  is simpl.. ;.nc: rGni? for 
thc e s t i n - t i n n  of l ead  i n  v a r i o u s  alloys a s  'i:icce ;.I.loys 

c o n t a i n  Cu,t?i ,Cd, ?n,Iln as  main c w s t i t u e n t s  f>?^c c2n be 

s c l e c t i v e l y  r e p a r a t e d  f rom Fb (11). 

This method can a l s o  be u s e d  f o r  the c - r ! c m t r a t i c n  of 

traces ci lead i n  food p r o d u c t s  e . ~ .  tea ,  co<Cec, sur :a r  and 
b u t t c r .  T!ic f i n a l  d e t e r m i n a t i o n  i s  made vie>. c i i l h i z o n e  
sp c c t r o p h o  tome t r i c a l l  y . 

ACKll WLE DGE EFiPTT -- 
The a u t h o r s  are g r a t e f u l  t o  P r o f . M a r j i t  S i n r h  f o r  

p r o v i d i n g  research f a c i l i t i e s .  t n e  of u s  (F1.s.) i s  a l s o  

than' :ful  to I .C . c .  ( I n d i a )  f o r  f i n a n c i a l  a s s i s t s c e .  
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