
C H A P T E R  I I I

EXPERIMENTS

3 . 1 . M a t e r i a l s

3 . 1 . 1 • T r a c e r  S p e c i f i c a t i o n .  The m e r c u r y -20 3 

u se d  in  t h i s  e x p e r im e n t  was o b t a in e d  f r o m  th e  R a d io c h e m ic a l ,  

A m e rsham , E n g la n d .  The  s p e c i f i c  a c t i v i t y  o f  t h e  m e r c u r y - 2 0 3  

was 0 . 6 k  c u r i e / g r a m .  The t o t a l  v o lu m e  o f  5 .9  m i l l i l i t r e  o f  

t h e  o r i g i n a l  t r a c e r  w as f i r s t l y  d i l u t e d  t o  50 m i l l i l i t r e  

w i t h  d i l u t e d  h y d r o c h l o r i c  a c id  o b t a i n i n g  e x a c t l y  3 2 3 .2  

m ic r o g r a m  o f  m e rc u r y  p e r  m i l l i l i t r e .  An a p p r o p r i a t e  d e s i r e d  

c o n c e n t r a t i o n  c a n  be  p r e p a r e d  b y  f u r t h e r  d i l u t i o n  w i t h  d i l u 

t e d  h y d r o c h l o r i c  a c i d .

3 . 1 . 2 . D e io n is e d  W a te r .  The d e io n is e d  w a te r  

was p r e p a r e d  b y  p a s s in g  d i s t i l l e d  w a te r  t h r o u g h  a  m ix e d  

r e s i n  b e d  o f  5 0 -1 0 0  m esh Dowex-HCR -W  ( h y d r o g e n  fo rm )  a nd  

1 0 0 -2 0 0  m esh Io n a c  ( h y d r o x id e  f o r m ) .  A n a l y s i s  f o r  s t a b l e  

m e rc u r y  r e v e a le d  n o n e .

3 . 1 . 3 . S ta n d a r d  R e fe r e n c e  M a t e r i a l s .  Two o f  

N a t i o n a l  B u re a u  o f  S ta n d a r d s  R e fe r e n c e  M a t e ia l s  nam ed a s  

O r c h a r d  L e a v e s  and  B o v in e  L i v e r  and  a s t a n d a r d  K a le  S am p le  

p r e p a r e d  b y  D r .  H .J .M .  Bowen o f  t h e  U n i v e r s i t y  W h i t e k n ig h t s  

P a r k ,  R e a d in g ,  D e p a r tm e n t  o f  C h e m is t r y ,  E n g la n d  and  d i s 

t r i b u t e d  b y  IA E A  a s  an  in t e r c o m p a r is o n  s a m p le  w e re

u s e d  t o  c h e c k  t h e  r e l i a b i l i t y  o f  t h e  d e v e lo p e d  p r o c e d u r e .



3 .1 . * + .

a n a l y t i c a l  r e a g e n t  

s c o p ic  p u r e  g r a d e ,  

s t a t e d .

/ /  / ร ์ \  \  
C h e m ic a ls .  A l l  c h e m ic a ls  u s e d  v ï é r d ^ o f  11

g ra d e  e x c e p t  m e r c u r ic  o x id e
*

No p u r i f i c a t i o n  w as made o t h e r ” ^ ^ " ^

3 . 1 .  * + . l .  T e s t  s o l u t i o n

a )  S to c k  s o l u t i o n .  D i s s o l v e  0 .5 6  

m ic r o g r a m  o f  m e r c u r ic  o x id e  i n  500 m i l l i l i t r e  d i l u t e d  

h y d r o c h l o r i c  a c i d .  T h is  s o l u t i o n  c o n t a in s  1 0 0  m ic r o g r a m  o f  

m e rc u r y  p e r  m i l l i l i t r e .

๖ ) W o r k in g  s o l u t i o n .  P r e p a re  b y  

s u c c e s s iv e  d i l u t i o n  o f  t h e  s t o c k  s o l u t i o n  w i t h  d i l u t e d  

h y d r o c h l o r i c  a c i d ,  and  u s e d  a s  t e s t  s o l u t i o n  f o r  t h e  m e th o d  

d e v e lo p m e n t  o f  t h e  p r e s e n t  s t u d y .

3 . 1 .  *+ .2 . C a r b o n t e t r a c h l o r i d e .

3 . 1 . * + .3 . D i t h i z o n e  s t o c k  s o l u t i o n .  ( 0 . 01%) 

D is s o lv e  0 .0 1  g .  d i t h i z o n e  i n  1 0 0  m i l l i l i t r e  o f  

c a r b o n t e t r a c h l o r i d e .  T h is  s o l u t i o n  m u s t b e  k e p t  i n  a  b ro w n  

g la s s - s t o p p e r e d  a n d  s t o r e d  i n  a r e f r i g e r a t o r .

3 . 1 .  *+.*+. H y d r o c h lo r i c  a c id  0 . 1  M. P u r i f y  

b y  d i t h i z o n e  e x t r a c t i o n .

3 . 1 .  *+ .5 . O x yg e n  g a s .  I t  w as l o c a l l y

p r o d u c t .

3 . 1 .  *+ .6 . S o d iu m  a c e t a t e .  D is s o lv e d  8 . 2  g .  

o f  s o d iu m  a c e t a t e  i n  1 0 0  m i l l i l i t r e  o f  H g - f r e e  w a t e r .
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3 . 1 .  ^ . 7 .  Z in c  C h lo r i d e  0 .1  M . D i s s o l v e '

1 .3 6  g .  o f  z in c  c h l o r i d e  i n  1 0 0  m i l l i l i t r e  o f  d i l u t e d  

h y d r o c h l o r i c  a c i d .

3 . 1 . 4 . 8 .  A m m on ia  s o l u t i o n .

3 . 1 .  A -.9 * A c e t i c  a c id  1M .

3 . 1 . 4 . 1 0  Z in c  d i t h i z o n a t e  s t o c k  s o l u t i o n  

( 0 . 0 1  % ) .  D is s o lv e  1 g .  o f  a s c o r b i c  a c id  i n  25 m i l l i l i t r e  

o f  Hg - f r e e  w a te r  i n  a 500 m i l l i l i t r e  s e p a r a t o r y  f u n n e l ,  

a d d ' 75 m i l l i l i t r e  o f  1M . a c e t i c  a c id  and  75 m i l l i l i t r e  o f  

1M . s o d iu m  a c e t a t e ,  a nd  p u r i f v  b y  d i t h i z o n e  e x t r a c t i o n .

Add 5 m i l l i l i t r e  o f  0 .1 M . z in c  c h l o r i d e  s o l u t i o n ,  a d j u s t  

pH to  a b o u t  5 w i t h  am m on ia , a d d  150  m i l l i l i t r e  o f  d i t h i z o n e  

s t o c k  s o l u t i o n  a n d  e x t r a c t  f o r  a b o u t  2 m in u t e .  The s e p a r a 

t e d  f i l t e r e d  s o l u t i o n  i s  z in c  d i t h i z o n a t e .  I t  m u s t b e  k e p t  

i n  a  d a r k  c o n t a i n e r ,  c o o lp lo c e  and  aw ay f r o m  l i g h t .

3 . 1 .  ^ . 1 1 .  Z in c  d i t h i z o n a t e  w o r k in g  s o l u t i o n .  

P re p a r e  d a i l y  b y  d i l u t i n g  th e  s u i t a b l e  p o r t i o n  o f  t h e  s t o c k  

z in c  d i t h i z o n a t e  s o l u t i o n  ( 0 . 0 1  %) w i t h  c a r b o n t e t r a c h l o r i d e  

t o  t h e  d e s i r e d  c o n c e n t r a t i o n .

3 . 1 .  ^+ .1 2 . B u f f e r  and  m a s k in g  s o l u t i o n .  

D is s o lv e  5 g *  o f  c i t r i c  a c i d  i n  H g - f r e e  w a t e r ,  a dd  25 

m i l l i l i t r e  o f  1M . s o d iu m  h y d r o x id e  and  p u r i f y  b y  d i t h i z o n e  

e x t r a c t i o n .  The s o l u t i o n  o f  13  m i l l i l i t r e ,  0 .1 M .  EDTA was  

a d d e d  a n d  d i l u t e  t o  250 m i l l i l i t r e  w i t h  d e io n is e d  w a t e r .
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3 . 1 .  ^ . 1 3 .  H y d r o x y la m in e  h y d r o c h l o r i d e . ( 2 0 % )  

D is s o lv e  20  g .  o f  h y d r o x y la m in e  h y d r o c h l o r id e  i n  1 0 0  

m i l l i l i t r e  o f  d e io n is e d  w a te r  a n d  p u r i f y  b y  d i t h i z o n e  e x t r a c 

t i o n .

3 . 1 .  k . l k .  I n t e r f e r e n c e s .  D i s s o lv e  

a p p r o p r i a t e  a m o u n ts  o f  s a l t s  o f  c o b a l t  ( I I ) ,  m a ngane se  ( I I ) ,  

c o p p e r  ( I I ) ,  s i l v e r  ( I ) ,  i r o n  ( I I I ) ,  cadm ium  ( I I ) ,  in d iu m  

( I I I ) ,  le a d  ( I I ) ,  b is m u t h  ( I I I ) ,  n i c k e l  ( I I ) ,  t i n  ( I I ) ,  

t h a l l i u m  ( I I I )  and  t h a l l i u m  ( I )  i n  s u i t a b l e  s o l v e n t s  

o b t a i n i n g  1 0  m i l l i g r a m  o f  e le m e n t  p e r  m i l l i l i t r e  a n d  th e n  

f u r t h e r  d i l u t e  t o  200  m ic r o g r a m  o f  e le m e n t  p e r  m i l l i l i t r e

3 . 2 .  A p p a r a t u s .

3 . 2 . 1 .  C o u n t in g  e q u ip m e n t .  A S in g le  C h a n n e l  

A n a ly z e r ,  M o d e l 1 ^ 3 1  ( C a n b e r r a )  i n  c o n j u n c t i o n  w i t h  a  3 X 3 

i n c h e s ,  t h a l l i u m - a c t i v a t e d ,  s o d iu m  i o d i d e  c r y s t a l  w i t h  3 * 5  

i n c h e s  t h i c k ,  l e a d ,  c o p p e r  a n d  ca dm ium  l i n e d ,  g u n  b a r r e l  

s h i e l d i n g  ( F i g  3 - 1 )  was u s e d  t o  m e a s u re  gamma a c t i v i t y  o f  

m e r c u r y - 2 0 3  t h r o u g h o u t  t h i s  s t u d y .

3 . 2 . 2 .  M e c h a n ic a l s h a k e r .  A s h a k in g  a p p a r a t u s  f r o m  

A r t h u r ,  H . Thom as C o . w as u s e d .  ( F i g  3 - 2 ) .

3 . 2 . 3 . M a g n e t ic  s t i r r e r .

3 . 2 . ^ .  C o m b u s t io n  f l a s k  w i t h  p la t i n u m  h o ld e r .

T he  f l a s k  w as f l a t  b o t to m e d ,  o f  5 - l i t r e  c a p a c i t y ,  w i t h  c e n t e r  

n e c k  29/32 a n d  one  a n g le  s id e  n e c k  ( 1 5 ° )  1^ /23  s t a n d a r d  

t a p e r  w i t h  g ro u n d  j o i n t ,  DURAN 50/ s o v i r e l  g l a s s . ( F i g  3 - 3 )
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Figure 3-2 MECHANICAL SHAKER



Figure 3 -3  COMBUSTION FLASK WITH 
PLATINUM HOLDER.
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The  f l a s k * ร s t o p p e r  w as  c o n n e c te d  w i t h  a  g la s s  r o d  fu s e d  

w i t h  a  p la t i n u m  w i r e ,  w h ic h  h o ld i n g  a p la t i n u m  b a s k e t  f o r  

p l a c i n g  a  s a m p le  f o r  c o m b u s t io n ,  a t  t h e  o t h e r  e n d .

3 . 3 -  P r o c e d u r e s .

I n  o r d e r  t o  a s c e r t a i n  t h e  b e s t  c o n d i t i o n s  f o r  t h e  

m e rc u r y  e x t r a c t i o n  w i t h  d i t h i z o n e ,  p r e l im i n a r y  e x p e r im e n t s  

o f  pH r a n g e ,  e f f e c t  o f  z i n c  d i t h i z o n a t e  c h e l a t i n g  o n  

m e r c u r y ,  t im e  o f  r e a c h in g  e q u i l i b r i u m ,  s e l e c t i v i t y ,  e f f e c t  

o f  m a s k in g  a g e n t  and  e f f e c t  o f  h y d r o x y la m in e  h y d r o c h l o r id e  

w e re  i n v e s t i g a t e d  u s in g  m e r c u r y -203  a s  t r a c e r ,  a s  f o l l o w s ;

3 . 3 . 1 • D e t e r m in a t i o n  o f  t h e  e f f e c t  o f  p H .

To a s e r i e s  o f  r a d io m e r c u r y  s o l u t i o n s  c o n t a i n i n g  0 .6 4 -6 6  

m ic r o g r a m  o f  m e r c u r y ,  t h e  a p p r o p r i a t e  a m ou n t o f  d i l u t e d  

h y d r o c h l o r i c  a c id  o r  am m on ia  s o l u t i o n  was a d d e d  t o  r e a c h  

t h e  v a r i o u s  d e s i r e d  pH . T h e se  s o l u t i o n s  w e re  s im u l t a n e o u s l y  

e x t r a c t e d  w i t h  z i n c  d i t h i z o n a t e .  The  a c t i v i t y  o f  tw o  

m i l l i l i t r e  o f  i n d i v i d u a l  o r g a n ic  p h a s e  was m e a s u re d  f o r  

m e r c u r y - 2 0 3 .
(

3 . 3 . 2 . D e t e r m in a t io n  o f  th e  e f f e c t  o f  z i n c  

d i t h i z o n a t e  c h e l a t i n g  o n  m e r c u r y .  A s e r i e s  o f  80 m i l l i l i t r e  

d i l u t e d  h y d r o c h l o r i c  a c id  s o l u t i o n s  c o n t a i n i n g  0 .6 4 6 6  

m ic r o g r a m  o f  r a d io m e r c u r y  w as e x t r a c t e d  w i t h  v a r y i n g  

m i l l i l i t r e  o f  4 X  10  ^  % z i n c  d i t h i z o n a t e .  The  a c t i v i t y  

o f  e q u a l p o r t i o n  o f  o r g a n ic  p h a s e  w as m e a s u re d .



25
3 . 3 . 3 .  D e t e r m in a t io n  o f  t h e  e f f e c t  o f  t im e  f o r  

r e a c h in g  e q u i l i b r i u m »  A s e r i e s  o f  0 .6 4 6 6  m ic r o g r a m  o f  

l a b e l l e d  m e r c u r y  i n  80 m i l l i l i t r e  0 . 1 M h y d r o c h l o r i c  a c i d  s o 

l u t i o n  w as s h a k e n  w i t h  t h r e e  m i l l i l i t r e  o f  4 X  10  ^ %  z in c  

d i t h i z o n a t c  f o r  v a r y i n g  p e r i o d  o f  t im e .  The a c t i v i t y  o f  tw o  

m i l l i l i t r e  o f  e a c h  o f  o r g a n i c  l a y e r  w as m e a s u re d .

3 . 3 . 4 .  D e t e r m in a t i o n  o f  t h e  s e l e c t i v i t y  o f

s u b s t o i c h i o m e t r i c  e x t r a c t i o n  o f  m e r c u r y .  I n  o r d e r  t o  i n 

v e s t i g a t e  t h e  e f f e c t  o f  i n t e r f e r i n g  s u b s ta n c e s  w i t h  t h e  e x 

t r a c t i o n ,  t h e  e x p e r im e n t  w as s e t ,  a s  f o l l o w s :  A s e r i e s  o f

s o l u t i o n  c o n t a i n i n g  0 .32 33  m ic r o g r a m  o f  r a d io m e r c u r y  w as  

s u b s t o i c h i o m e t r i c a l l y  e x t r a c t e d  w i t h  t h r e e  m i l l i l i t r e  o f

2  X  10  ^  z in c  d i t h i z o n a t c  i n  t h e  p r e s e n c e  o f  2 0 0  m ic r o g r a m

o f  n o n - a c t i v e  c o b a l t  ( I I ) ,  m a ngane se  ( I I ) ,  c o p p e r  ( I I ) ,  

s i l v e r  ( 1 ) ,  i r o n  ( I I I ) ,  ca dm ium  ( I I ) ,  in d iu m  ( I I I ) ,  le a d  

( I I ) ,  b is m u t h  ( I I I ) ,  n i c k e l  ( I I ) ,  t i n  ( I I ) ,  t h a l l i u m  ( I I I )  

a n d  t h a l l i u m  ( 1 ) .  The a c t i v i t y  o f  m e r c u r y  p r e s e n t  i n  e a c h  

o f  o r g a n i c  p h a s e  w as m e a s u re d .

An  e x p e r im e n t  w as c a r r i e d  o u t  e x a c t l y  

a s  a b o v e  w i t h  1 0  m i l l i g r a m  o f  s e r i e s  o f  n o n - a c t i v e  e le m e n ts .
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3 . 3 . 5 *  D e t e r m in a t i o n  o f  t h e  e f e c t  o f  m a s k in g  

a g e n t  o n  s u b s t o i c h i o m e t r i c  e x t r a c t i o n  o f  m e r c u r y .  A s e r i e s  

o f  s o l u t i o n s  c o n t a i n i n g  0 .32 33  m ic r o g r a m  o f  r a d io m e r c u r y ,

2 0 0  m ic r o g r a m  and  10  m i l l i g r a m  o f  c o p p e r  ( I I ) ,  1 0  m i l l i g r a m  

o f  t h a l l i u m  ( I I I )  a nd  t h a l l i u m  ( I )  r e s p e c t i v e l y  w as s h a k e n  

w i t h  t h r e e  m i l l i l i t r e  o f  2 X  1 0  ^  z i n c  d i t h i z o n a t e  w i t h

v a r y i n g  m i l l i l i t r e  o f  EDTA . The  i n d i v i d u a l  e q u a l  p o r t i o n  

o f  o r g a n ic  p h a s e  w as c o u n te d .

3 . 3 . 6 . D e t e r m in a t io n  o f  e x p e r im e n t a l  

r e p r o d u c i b i l i t y  o f  s u b s t o i c h i o m e t r i c  e x t r a c t i o n  o f  m e r c u r y .

A s e r i e s  o f  s o l u t i o n s  c o n t a i n i n g  v a r i a b l e  a m o u n ts  o f  m e r c u r y  

l a b e l l e d  w i t h  0.6466 m ic r o g r a m  o f  r a d io m e r c u r y  w as e x t r a c t e d  

w i t h  t h r e e  m i l l i l i t r e  o f  4 X 10 z in c  d i t h i z o n a t e  f o r  

a b o u t  30 s e c o n d .  The  a c t i v i t y  o f  tw o  m i l l i l i t r e  o f  e a c h  o f  

o r g a n ic  p h a s e  was c o u n te d .

3 . 3 . 7 .  D e t e r m in a t io n  o f  t h e  r e l i a b i l i t y  o f  

s u b s t o i c h i o m e t r i c  e x t r a c t i o n  o f  m e r c u r y .  A s e r i e s  o f  

m e rc u r y  s o l u t i o n s  c o n t a i n i n g  1 .0 0 7  m ic r o g r a m  o f  m e r c u r y  

l a b e l l e d  w i t h  s t a n d a r d  s o l u t i o n  c o n t a i n i n g  0 .6 4 6 6  m ic r o g r a m  

o f  r a d io m e r c u r y  w as e x t r a c t e d  w i t h  t h r e e  m i l l i l i t r e  o f

4  X  1 0 - 5 %  z in c  d i t h i z o n a t e .  Two m i l l i l i t r e  o f  e a c h  o r g a n ic

p h a s e  w as m e a s u re d  f o r  gamma a c t i v i t y  o f  m e r c u r y -20 3
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3 . k . R a d io m e r c u r y  m e a s u re m e n t .

A l l  m e r c u r y - 2 0 3  a n a ly s e s  w e re  made w i t h  a n  i n s t r u m e n t  

d e s c r ib e d  i n  3 . 2 . 1 .  The gamma s p e c t r u m  o f  0 .2 7 9  M e v . o f  

m e rc u r y - 2 0 3  w as u s e d  f o r  t h e  d e t e r m in a t i o n .  The  c o u n t in g  

r a t e s  o b t a in e d  w e re  c o r r e c t e d  f o r  b a c k g ro u n d .

3 . 5 •  M e r c u r y  D e t e r m in a t io n .

3 . 5 . 1 .  C o m b u s t io n  t e c h n iq u e .  W e ig h  t h e  s a m p le  

on  t h e  c e l lo p h a n e  a n d  w ra p p  t h e  c e l lo p h a n e  a r o u n d  i t ,  and  

a g a in  w ra p p  t h e  f i l t e r  p a p e r  a ro u n d  th e  c e l l o p h a n e .  P la c e  

40  m i l l i l i t r e  o f  0 . 1  M h y d r o c h l o r i c  a c id  a n d  one  m i l l i l i t r e  

o f  s t a n d a r d  r a d io m e r c u r y  s o l u t i o n  a n d  a t e f l o n  c o v e r e d  

m a g n e t ic  s t i r r e r  i n  t h e  c o m b u s t io n  f l a s k  and  a r u b b e r  

b a l l o o n  was f i r m l y  a t t a c h e d  t o  t h e  s id e - n e c k .  The  f l a s k  was  

t h e n  t h r o u g h l y  f l u s h e d  w i t h  o x y g e n .  P la c e  t h e  p a c k a g e  o f  

s a m p le  i n  t h e  w i r e  b a s k e t  a nd  i n s e r t  a fu s e  c u t  f r o m  f i l t e r  

p a p e r  i n t o  th e  s a m p le ,  l i t  and  im m e d ia t e ly  p la c e  i n  th e  

f l a s k .  The s t o p p e r  w as h e ld  f i r m l y  i n  p o s i t i o n  u n t i l  t h e  

c o m b u s t io n  w as c o m p le te d ,  a f t e r  w h ic h  t h e  f l a s k  was p la c e d  

on  t h e  m a g n e t ic  s t i r r e r ,  w h ic h  was o p e r a te d  f a s t  e n o u g h  t o  

w ash  t h e  i n n e r  s u r f a c e  o f  t h e  f l a s k  w i t h  s p la s h in g  s o l u t i o n .  

A f t e r  1 0 - 1 5  m in u t e  a l l  v i s i b l e  v a p o u r s  พ.orre c o n d e n s e d  a n d  a l l  

c o m b u s t io n  p r o d u c t s  a b s o r b e d .  The f l a s k  w as re m o ve d  f r o m  

t h e  s t i r r e r ,  th e  w i r e  b a s k e t ,  w i t h  a s h ,  w as c a r e f u l l y  

re m o v e d  and  th e  f l a s k  w as c lo s e d  a g a in  w i t h  t h e  g la s s  s toppe r. 

The f l a s k  w as t i l t e d  i n  o r d e r  t o  r i n s e  i t s  u p p e r  p a r t ,  b u t
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t h e  a c id  m u s t n o t  e n t e r  t h e  b a l l o o n .  The f l a s k  w as o p e n e d  

a g a in ,  t h e  b a l lo o n  w as re m o v e d  a n d  th e  a b s o r b in g  s o l u t i o n  

was p o u re d  t h r o u g h  th e  s id e  n e c k  i n t o  250 m l .  s e p a r a t o r y  

f u n n e l .  The f l a s k  w as f u r t h e r  r i n s e d  tw ic e  w i t h  s m a l l  

p o r t i o n s  o f  0 .1  M h y d r o c h l o r i c  a c id  w h ic h  w e re  a ls o  a d d e d  

t o  th e  f u n n e l .

A ny o x id a n t  o c c u r r i n g  i n  t h e  c o m b u s t io n  p r o d u c t  

w i l l  c a u s e  t r o u b l e . .  ' ■ f o r  t h e  s o l v e n t  e x t r a c t i o n  s t e p .  The  

e x p e r im e n t  was t h e r e f o r e  made t o  i n v e s t i g a t e  t h e  e f f e c t  o f  

t h e  a m o u n t o f  h y d r o x y la m in e  h y d r o c h l o r id e  ( s t r o n g  r e d u c in g  

a g e n t )  o n  th e  s u b s t o i c h i o m e t r i c  e x t r a c t i o n  s t e p ,  a s  f o l l o w s :

A s e r i e s  o f  c o m b u s t io n  p r o d u c t  c o n t a i n i n g  O .6A66 

m ic r o g r a m  o f  r a d io m e r c u r y  c o n t a i n i n g  v a r i a b l e  a m o u n ts  o f  

h y d r o x y la m in e  h y d r o c h l o r id e  w as e x t r a c t e d  w i t h  t h r e e  m i l l i l i t r e  

o f  if X 1 0  ^% z in c  d i t h i z o n a t e .  The  gamma a c t i v i t y  o f  

m e r c u r y -20 3  i n  th e  o r g a n ic  p h a s e  w as c o u n te d .

3 . 5 . 2 . S u b s t o i c h i o m e t r i c  i s o t o p e  d i l u t i o n

t e c h n iq u e .

To t h e  c o m b in e d  a c id  s o l u t i o n  i n  t h e  

s e p a r a t o r y  f u n n e l ,  10  m l .  o f  b u f f e r  s o l u t i o n  c o n t a i n i n g  

EDTA was a d d e d .  F o u r  m i l l i l i t r e  o f  20  % h y d r o x y la m in e  

h y d r o c h l o r id e  was a ls o  a d d e d  a n d  th e  s o l u t i o n  w as s h a k e n .  

T h re e  m i l l i l i t r e  o f  d i l u t e d  z in c  d i t h i z o n a t e  ( c o n c e n t r a t i o n  

c o r r e s p o n d e d  t o  t h e  a m o u n t o f  s p e c i f i c  a c t i v i t y  o f  r a d i o 

m e r c u r y  a d d e d )  was a d d e d .  The m ix t u r e  w as v i g o r o u s l y  shaken
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f o r  a b o u t  30 s e c .  and  l e f t  f o r  t h e  p h a s e  t o  s e p a r a t e .

E x a c t l y  tw o  m i l l i l i t r e  o f  o r g a n ic  e x t r a c t  o b t a in e d  w as  

m e a s u re d  f o r  gamma a c t i v i t i e s  o f  m e r c u r y - 2 0 3  a s  d e s c r ib e d  

u n d e r  s e c t i o n  J) .k  ( A ^ )

S im u l t a n e o u s ly  w i t h  t h e  s a m p le ,  b u t  o n ly  

e x a c t l y  same a m o u n ts  o f  c e l lo p h a n e  a n d  f i l t e r  p a p e r ,  t h e  

s t e p s  o f  c o m b u s t io n  and  s u b s t o i c h i o m e t r i c  i s o t o p e  d i l u t i o n  

w e re  t r e a t e d  i d e n t i c a l l y  a s  t h e  s a m p le  , A g a in  tw o  m i l l i l i t r e  

o f  o r g a n ic  p h a s e  w as c o u n te d  t o  o b t a in  th e  v a lu e  o f  A .

F rom  t h e  e q u a t io n  ( 3 ) ,  t h e  m e r c u r y  c o n c e n t r a 

t i o n  i n  s a m p le  c o u ld  be  d e t e r m in e d .

3 . 5 * 3  D e t e r m in a t io n  o f  t h e  r e p r o d u c i b i l i t y  o f  

t h e  d e v e lo p e d  t e c h n iq u e .  F o u r  v a r i o u s  c o n c e n t r a t i o n s  o f  

m e rc u r y  w e re  s e p a r a t e l y  d ro p p e d  on  t h e  f i l t e r  p a p e r s  a nd  

t r e a t e d  a s  t h e  u n kn o w n  s a m p le s  f o r  r e p r o d u c i b i l i t y  t e s t .

The i n d i v i d u a l  d r i e d  f i l t e r  p a p e r  w as  d e te rm in e d  f o r  m e r c u r y  

a s  d e s c r ib e d  u n d e r  s e c t i o n  3 * 5 *  The  c a l c u l a t e d  c o n c e n t r a 

t i o n  o f  m e r c u r y  w as c o m p a re d  t o  t h e  c o r r e s p o n d in g  k n o w n  c o n 

c e n t r a t i o n .

3 • 5 • ^ *  D e t e r m in a t io n  o f  t h e  r e l i a b i l i t y  o f  t h e  

d e v e lo p e d  t e c h n iq u e .

T h re e  s t a n d a r d  R e fe r e n c e  S a m p le s  w e re  

u s e d  t o  c h e c k  th e  r e l i a b i l i t y  o f  t h e  d e v e lo p e d  t e c h n iq u e .

The  e x p e r im e n t  w as c a r r i e d  o u t  a s  d e s c r ib e d  i n  3 * 5  a n d  t h e  

c o n t e n t  o f  t h e  m e rc u r y  i n  s a m p le s  w as e v a lu a t e d  f r o m  th e  

a c t i v i t y  « o a s u r e m e n t .
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3 . 6 .  A n a l y t i c a l  scheme.  The scheme can be sum m ar ized  a s

i n  F i g  3 -4

s t a n d a r d s a m p le

c e l lo p h a n e  + f i l t e r  p a p e r  s a m p le  + c e l lo p h a n e  + f i l t e r  p a p e r

c o m b u s t io n ( x  m ic r o g r a m )
n/

H g -2 0 3  + c o m b u s t io n  p r o d u c t  

(Y  m ic r o -  i . b u f f e r  and

c o m b u s t io n

g ra m )

b u f f e r  and  H g -2 0 3  + cc

m a s k in g  s o l u -  ( y  m ic ro g ra m )

H g -2 0 3  + c o m b u s t io n  p r o d u c 

t i o n

h y d r o x y la m in e  

h y d r o c h lo r id e  

z in c  d i t h i -  

z o n a te  

e x t r a c t i o n
V

b u f f e r  a n d  

m a s k in g  s o l u 

t i o n

h y d r o x y la m in e  

h y d r o c h l o r id e  

z i n c  d i t h iz o n e t e
V

e x t r a c t i o n

a c t i v i t y  m e a s u re m e n t o f  2 m l. ;  a c t i v i t y  m e a s u re m e n t o f  2 m l.

(A ) น x )
F ig  3 -4  ะ A N ALY T IC A L  SdHEMfi 

The c o n t e n t  o f  m e r c u r y  i n  t h e  s a m p le  ( x  m ic r o g r a m )  

was c a l c u l a t e d  f r o m  Ax  a n d  A b y  t h e  ô q u a t io n

= y H r - 1)X
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