
C H A P T E R  I V

RESULTS

4 . 1 .  D o t o r m in a t io n  o f  t h e  e f f e c t  o f  pH. F ig u r e  4 - 1  show ed  

t h e  o p t im u m  pH ra n g e  f o r  m e rc u r y  e x t r a c t i o n  b y  z in c  

d i t h i z o n a t e  b y  p l o t t i n g  t h e  a c t i v i t y  o f  e a c h  o r g a n ic  p h a s e  

a g a in s t  t h e  pH o f  t h e  s o l u t i o n .  The  r e s u l t  o f  t h e  e x p e r im e n t  

w as a p p e a re d  i n  T a b le  4 . 1 .  I t  c o u ld  be  e a s i l y  s e e n  f r o m  

F ig u r e  4 - 1  t h a t  t h e  s u i t a b l e  pH r a n g e  f o r  m e r c u r y  d e t e r m in a 

t i o n  w as b e tw e e n  1 to  3 .5 »

4 . 2 .  D e t e r m in a t io n  o f  t h e  e f f e c t  o f  z in c  d i t h i z o n a t e  

c h e l a t i n g  on  m e r c u r y .  R e s u l t  o f  t h i s  e x p e r im e n t  w as show n  

i n  T a b le  4 - 2 .  The a c t i v i t y  i n  c o u n t  p e r  m in u te  f o r  o r g a n i c  

e x t r a c t  . w as p l o t t e d  a g a in s t  t h e  a m o u n t o f  z in c  d i t h i z o n a t e ,  

a s  show ed  i n  F ig u r e  4 - 2 .  The v o lu m e  o f  4 X  10  ^ %  z in c  

d i t h i z o n a t e  c h e l a t i n g  w i t h  0 .6 4 6 6  m ic r o g r a m  o f  m e r c u r y  w as  

t h r e e  m i l l i l i t r e .

4 . 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 .  The r e s u l t  w as show n  i n  T a b le  4 - 3 .  F ig u r e  4 - 3  

show ed  th e  s u i t a b l e  e q u i l i b r i u m  t im e  f o r  m e rc u r y  e x t r a c t i o n  

b y  p l o t t i n g  c o u n t ; p e r  m in u te  o f  o r g a n ic  e x t r a c t  a g a i n s t  

t im e  o f  s h a k in g .  I t  w as i n d i c a t e d  t h a t  t h e  e q u i l i b r i u m  t im e

was r e a c h e d  a f t e r  s h a k in g  f o r  30 s e c o n d s
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4 . 4 .  D e t e r m in a t io 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 .  The d a t a  w as t a b u la t e d  i n  T a b le  4 - 4  

and  4 - 5 .  I t  w as show n  t h a t  u n d e r  t h e  pH ra n g e  1 t o  3 . 5 ,  

c o p p e r  ( I I )  b o t h  i n  m ic r o  a n d  m a c ro  s c a le  i n t e r f e r e d  th e  

e x t r a c t i o n  w h i le  t h a l l i u m  ( I I I )  a n d  t h a l l i u m  ( I )  w o u ld  

i n t e r f e r e  o n ly  m a c ro  s c a l e .

4 . 5 . D e t e r m in a t io n  o f  t h e  e f f e c t  o f  m a s k in g  a g e n t  on  

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 .  The r e s u l t  i n  

u s in g  ED'TA a s  m a s k in g  a g e n t  f o r  c o p p e r  ( I I ) ,  t h a l l i u m  ( I I I )  

a nd  t h a l l i u m  ( 1 ) vras show n  i n  T a b le  4 - 6 .  The r e s u l t  i n d i 

c a te d  t h a t  o n ly  8 m i l l i l i t r e  o f  EDTA s o l u t i o n  w as e n o u g h  t o  

m ask  c o p p e r  ( 1 1 ) ,  t h a l l i u m  ( I I I )  a n d  t h a l l i u m  ( 1 ) b o t h  i n  

m ic r o  and  m a c ro  s c a le  u n d e r  t h e  e x t r a c t  c o n d i t i o n s .

4 . 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 .  R e s u l t  o f  t h i s  

s t u d y  w as show n  i n  T a b le  4 - 7 .  I t  w as c l e a r l y  i n d i c a t e d  

t h a t  t h e  e x p e r im e n t  was i n  g o o d  a g re e m e n t and  was w e l l  

r e p r o d u c i b l e .

4 . 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 .  The r e l i a b i l i t y  was t e s t e d  and  t h e  

r e s u l t  w as show n  i n  T a b le  4 - 8 .  The  a v e ra g e  v a lu e  o f  c a l 

c u la t e d  m e rc u r y  w as 1 . 070 - 0 .0 30  m ic r o g r a m  c o m p a re d  t o  t h e  

a dded  v a lu e  o f  1 .0 0 7  m ic r o g r a m .  The i n v e s t i g a t i o n  was  

t h e r e f o r e  s a t i s f a c t o r y .
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4 . 8 .  D e t e r m in a t io n  o f  t h e  e f f e c t  o f  a m ou 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  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 .

The d a t a  was p r e s e n te d  i n  T a b le  4 - 9  i n d i c a t i n g  t h a t  o n ly  4 

m i l l i l i t r e  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  was e n o u g h  t o  

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

4 . 9 .  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 ♦ The  r e s u l t  o f  t h i s  e x p e r im e n t  w as show n  i n

T a b le  4 - 1 0 .  I t  w as c l e a r l y  s e e n  t h a t  th e  d e v e lo p e d  

t e c h n iq u e  w as s a t i s f i e d .

4 . 1 0 .  D e t e r m in a t io n  o f  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 . I t  was c h e c k e d  b y  t h e  g o o d  p r e c i s i o n  and  

a c c u r a c y  f o r  a n a ly s e s  o f  t h e  K a le  s t a n d a r d  S a m p le , O r c h a r d  

L e a v e s  a n d  B o v in e  L i v e r  w h ic h  c o n t a in e d  a  w id e  v a r i e t y  o f

e le m e n ts ,  m o s t o f  w h ic h  a r e  p r e s e n t  i n  a  l a r g e  e x c e s s  

r e l a t i v e  t o  t h e  m e r c u r y  c o n t e n t .  The r e s u l t s  w e re  sh ow n  i n  

T a b le  4 . 1 1 .



34
T a b le  4 - 1 .  E f f e c t  o f  pH on th e  e x t r a c t i o n

z in c  d i t h i z o n a t e

pH c o u n t s  p e r  m i

< 1 502

H o 5 4 ,2 8 4

1 .5 5 3 ,9 5 7

2 .0 5 4 ,6 4 1

2 .5 54 ,788

3 .5 5 4 ,2 39

5 .0 5 3 ,8 74

6 .5 5 2 ,3 6 9

8 .0 4 9 ,2 3 1

9 .0 45,824

T a b le  4 - 2  E f f e c t  o f  z in c  d i t h i z o n a t e  c h e lc

m ic r o g r a m  o f  m e r c u r y .

m l .  o f  4 X  10  ^ % c o u n t s  p e r

z i n c  d i t h i z o n a t e

2 .0 1 4 ,9 2 0

2 .5 2 8 ,7 4 6

2 .8 3 9 ,4 6 5

3 .0 4 7 ,8 4 7

3 .2 4 5 ,7 8 1

3 .5 4 6 ,9 9 2
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Figure 4 1! EFFECT OF pH ON THE EXTRACTION OF

MERCURY WITH ZINC DITHIZONATE.
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M illilitre  of 4 x 10 % zinc dithizonate

Figure 4 -2  EFFECT OF ZINC DITHIZONATE CHELATING 
ON 0.646G MICROGRAM OF RADIOMERCURY.
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T a b le  4 - 3 .  E f f e c t  o f  t i n e  f o r  r e a c h in g  e q u i l i b r i u m  o n  t h e  

e x t r a c t i o n  o f  m e r c u r y .

t im e  o f  s h a k in g
s e c .

—--------------------- ------------- .... — ■ . . . . . — ..........-
c o u n t s  p e r  m in u te

10 3 9 ,2 7 3

15 4 0 ,8 3 4

20 5 0 ,9 4 1

25 5 4 ,2 3 3

30 5 4 ,3 8 5

40 5 3 ,7 8 4

50 5 4 ,8 2 5

6o

-------------------------------------------------------------
54,4 29
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Figure 4 -3  EFFECT OF TIME FOR REACHING EQUILIBRIUM

ON THE EXTRACTION OF MERCURY
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T a b le  4 - 4 .  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 rc u r y  i n  th e  p r e s e n c e  o f  m ic r o - a m o u n t  o f  

d i f f e r e n t  f o r e i g n  m e t a l s .

E le m e n t A dded A c t i v i t y  i s o l a t e d  

c o u n t s  p e r  m in u te

None 1 4 ,9 1 4

Co ( I I ) 1 5 , 0 1 2

Mn ( I D 1 4 1831

Cu ( I I ) 5,380

Ag ( I ) 1 5 , 0 7 0

Fe ( I I I ) 1 4 ,7 8 4

Cd ( I I ) 1 4 ,9 1 9

I n ( I I I ) 1 4 ,5 7 0

Pb ( I I ) 14 ,6 5 0

B i ( I I I ) 1 4 ,6 1 4

N i ( I I ) 1 4 ,6 8 5

รท ( I I ) 1 4 ,9 2 2

T l ( I I I ) 1 4 ,809

T l ( I ) 1 4 ,8 7 2
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T a b le  4 - 5 .  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 rc u r y  i n  t h e  p r e s e n c e  o f  m a c ro -a m o u n t o f  

d i f f e r e n t  f o r e i g n  m e t a l s .

E lem ent added A c t iv i t y  i s o l a t e d  
c o u n ts  per m inute

None 1 4 ,9 1  A-

Co ( I I ) 1 4 ,5 3 2

Mn ( I I ) 1 5 ,2 3 6

Cu ( I I ) 1 ,8 3 2

Ag ( I ) 1 4 ,4 7 3

Fe ( I I I ) 1 4 ,5 3 6

Cd ( I I ) 1 4 ,2 9 6

In ( I I I ) 1 4 ,4 1 8

Pb ( I I ) 1 4 ,9 5 0

Bi ( I I I ) 1 4 ,2 8 7

Ni ( I I ) 1 4 ,9 0 0

รท ( I I ) 1 4 ,3 8 5

Tl ( I I I ) 4 ,5 0 8

Tl ( I ) 3 ,1 3 7
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T a b le  4 - 6 . E f f e c t  o f  EDTA on  s e l e c t i v i t y  o f s u b s t o ic h io m e t d c

e x t r a c t i o n  o f m e r c u r y .

ED TA A c t i v i t y  i s o -  . A c t i v i t y i s o l a t e d i n  th e p r e s e n c e
a d d e d l a t e d  i n  th e o f  i n t e r f e r i n g  s u b s ta n c e s

m l . a b s e n c e  o f  i n - c o u n t s  p e r m in u te
t e r f e r i n g  s u b 
s t a n c e s Cu ( I I ) T l ( I I I ) T 1 ( I )

a m o u n t a m ou n t a m ou n t ; a m o u n t
0 f 0 f o f : 0 f

?00/Mg. 10 mg. 10 m g . 10 m g .

None 14 ,9 1 *+ 5,380 1 , 8 3 2 4,508 3 ,1 3 7

5 .0 1 4 ,8 3 7 1 4 ,7 40 9,3 8 2 7 ,3 5 4 9 ,1 2 1

8 .0 1 4 ,9 2 5 1 4 ,811 1 4 , 6 2 8 1 4 ,6 3 2 1 4 ,5 4 2

1 0 .0 1 4 ,9 2 9 14,728 1 5 , O i l 1 4 ,6 7 7 1 4 ,2 8 8



T a b le  9 - 7 .  The 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 ercury.

M ercury added
€  )

M ercury founded
(,<-'• g)

0 .1 0 0 .1 0 3 -0 .0 2 5
0 .2 0 0 .2 0 6 io .0 3 9

0 .5 1 0 . 5 3 9 - 0 .0 2 5
1 .0 1 1 . 0 5 5 - 0 .0 7 7
5 .o 9 5 .0 2 6 ^ 0 .1 6 9

T a b le  9 - 8 .  The  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 .

M ercury added R adiom ercury AT Mercury c a lc u la -
(> g  ■ added ( ,:g) ted

( yug)

1 .0 0 7 0 .6 9 6 6 2 .6 2 9 1 .0 5 0

1 .0 0 7 0 .6 9 6 6 2 .7 2 9 1 .1 1 8
1 .0 0 7 0 .6 9 6 6 2 .72 1 1 .1 1 3
1 .0 0 7 0 .6 9 6 6 2 .5 1 6 0 .9 8 0
1 .0 0 7 0 .6 9 6 6 2 .6 9 7 1 .0 9 7
1 .0 0 7 0 .6 9 6 6 2 .6 3 9 1 .0 6 0

1 .0 7 0 Î0 .0 3 0a v e ra g e



T a b le  4 - 9 .  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  o n  t h 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  o f  c o m b u s t io n  

p r o d u c t  o f  m e r c u r y .

The a c t i v i t y  o f  o r g a n i c  e x t r S c r t  o f  r a d io m e r c u r y  

s o l u t i o n

(n o  c o m b u s t io n )  ะ= 2 8 , 1 5 1  cpm .

43

a m o u n t 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  ( m l . )

i
c o u n t s  p e r  m in u te

None 2 ,6 1 3

2 . 0 2 7 ,7 3 4

4 .0

j
L  . . _ _____

2 7 ,1 1 8
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T a b le  4 - 1 0 .  The 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  t h e  

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

M e r c u r y  a d d e d

j  “ ร

0.208 

I 0 .3 0 0

0.520

0.832

M e r c u r y  fo u n d e d

0 . 2 1 5 - 0.026

0 . 265^ 0 .0 2 1

0 . 438^ 0 .0 2 4

0 .7 6 5 io .0 3 8
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T a b le  4 - 1 1 .  The r e l i a b i l i t y  o f  th e  d e v e lo p e d  t e c h n iq u e .

T y p e s  o f  C o n c e n t r a t io n  i n  one  g ram  o f  s a m p le  (p p m )

s a m p l e

C e r t i f i e d  V a lu e  R e s u l t  o f  t h i s  w o r k

K a le

O r c h a rd  -  . 
L e a v e s

B o v in e  L i v e r

0 . l 6 6 ? ± 0 . 0 2 3 *  

0 .1 5 5  - 0 . 0 1 5 * *

0.016 ±0.002

0 .1 o 9 5 ± 0 .0 0 3

0 .1 5 4 5 ± 0 .0 2 4

0 . 0 l 4 l ± 0 . 0 0 2

* C e r t i f i e d  v a lu e  f r o m  D r .  Bowen

* *  C e r t i f i e d  v a lu e  f r o m  MBS.
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