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DISCUSSION

The q u a n t i t a t i v e  r e c o v e r y  o f  m e r c u r y  t h r o u g h  t h e  

p ro p o s e d  s e p a r a t i o n  p r o c e d u r e  w as p r im a r i l y  c h e e k e d  u s in g  

m e r c u r y - 2 0 3  a s  a t r a c e r .  A t  l e a s t  t h r e e  d e t e r m in a t i o n s  f o r  

e a c h  s e p a r a t i o n  w o re  p e r f o r m e d .  The  r e s u l t s  o f  th e s e  t e s t s  

i n d i c a t e d  th e  c o m p le te  r e c o v e r y  o f  t h e  t r a c e r ,  a s  show n  i n  

T a b le  k . 7  a n d  ^ . 8 .  A f t e r  t h e s e  p r e l im i n a r y  i n v e s t i g a t i o n s  

t h e  d e v e lo p e d  m e th o d  w as c h e c k e d  f o r  r e l i a b i l i t y  b y  a n a ly & -  

i n g  some a l r e a d y  c e r t i f i e d  s t a n d a r d  R e fe r e n c e  M a t e r i a l s ,  

h a v in g  v a r i o u s  v a r i e t i e s  o f  s a m p le  m a t r i c e s .  The r e s u l t s  

w e re  i n  g o o d  a g re e m e n t w i t h  t h e  c e r t i f i e d  v a lu e s .  ( T a b le  

* + -1 1 ) .  The l i m i t  o f  d e t e c t i o n  u n d e r  th e  c o n d i t i o n s  u s e d

was 0.005  ppm .

A c t u a l l y ,  a t  t h e  b e g in n in g  o f  t h e  s t u d y ,  tw o  t y p e s  

o f  d r y  c o m b u s t io n  p r o c e s s ,  i n  a n  o x y g e n  f l a s k  a n d  i n  a  tu b e -  

f u r n a c e ,  w e re  f i r s t  s t u d ie d  u t i l i z i n g  m e r c u r y - 2 0 5  a s  t h e  

t r a c e r .  The r e s u l t s  f r o m  b o t h  t e c h n iq u e s  show ed  t h e  g o o d  

r e c o v e r y  y i e l d  o f  m e rc u r y  o f  96 % w i t h  a  r e l a t i v e  s t a n d a r d  

d e v i a t i o n  o f  -  1 . 5 5  % f a r  t h e  f i r s t  m e th o d  c o m p a re d  . w i t h  

9 7 . 3  % a n d  -  1 . 7  % f o r  t h e  l a t t e r .  The  a d v a n ta g e s  o f  u s in g  

tw o  m e th o d s  w e re  a b o u t  t h e  sam e , i n  c o n s i d e r a t i o n  w i t h  th e  

f a c t o r s  o f ,  t im e  o f  c o m b u s t io n ,  c o s t  p e r  a n a l y s i s  a n d  

e q u ip m e n t  r e q u i r e d .  H o w e v e r , t h e  d is a d v a n ta g e s  w e re  fo u n d  

m o re  i n  t h e  l a t t e r  c a s e ,  s in c e  i t  r e q u i r e d  i n a c t i v e  m e rc u r y



a s  a  c a r r i e r  f o r  p r e v e n t i n g  i t  f r o m  tu b e  a b s o r p t i o n  w h ic h  

r e s u l t e d  t h e  d e c r e a s in g  o f  t h e  e x p e r im e n t a l  r e l i a b i l i t y  and  

s e n s i t i v i t y .  B e s id e s ,  t h e  l i q u i d  n i t r o g e n  w as r e q u i r e d  f o r  

t h e  c o n d e n s a t io n  o f  t h e  m e r c u r y  v a p o r .  C o n s e q u e n t ly ,  t h e  

c o m b u s t io n  i n  th e  o x y g e n  f l a s k  was s e le c t e d  f o r  t h i s  s t u d y .

F u r t h e r  s t u d i e s  o n  t h i s  t e c h n iq u e  show ed  t h a t  

m e rc u r y  w as n o t  r e m a in e d  i n  t h e  a s h  a l t h o u g h  t h e  in c o m p le t e  

c o m b u s t io n  was i n d i c a t e d .  I n  a d d i t i o n ,  m e r c u r y  w as n e v e r  

fo u n d  i n  t h e  r u b b e r  b a l l o o n  a n d  t h e  w i r e  b a s k e t .

The s e n s i t i v i t y  o f  t h e  d e v e lo p e d  t e c h n iq u e  c o u ld  be  

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

e i t h e r  u s in g  f r e e z e  d r y i n g  t e c h n iq u e  o r  d r y i n g  t h e  s a m p le s ,  

a t  ^ 5 ° c f o r  a b o u t  2 - 3  h o u r s  i n  n o rm a l o v e n  o r  v a c u u m -o v e n .

The  f i r s t  t e c h n iq u e  w as t e s t e d  b y  L a  F l e u r  ( 7 2 ) u s in g  

H g -2 0 3  a s  t r a c e r  a n d  r e p o r t e d  no l o s s e s  o f  m e r c u r y  w as  

f o u n d .  The l a t t e r  w as s t u d ie d  h e re  a ls o  i n d i c a t e d  no  l o s s  

o f  m e r c u r y .

The p ro p o s e d  m e th o d  w as r e a l l y  f a s t ,  w i t h  u s in g  

a u t o m a t ic  s h a k e r ,  a s e t  o f  t h r e e  s a m p le s  and  a  s t a n d a r d  c o u ld  

be  a c c o m p l is h e d  i n  o n ly  o n e  h o u r .  I t  was a ls o  a p p l i c a b l e  f o r  

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

a s  w e l l .  T h is  m e th o d  w i l l  e v e n t u a l l y  s u b s t i t u t e  a to m ic  

a b s o r p t i o n  s p e c t r o p h o t o m e t r y  a nd  n e u t r o n  a c t i v a t i o n  a n a l y s i s ,  

h e n c e  i t  i s  s im p le ,  i n e x p e n s i v e ,  f a s t  a nd  e a s ie r  t o  a u to m a te ,  

e ve n  l e s s  h e a l t h  h a z a r d s  a n d  m o re  s u i t a b l e  f o r  r o u t i n e  w o r k
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i n  common c h e m is t r y  l a b o r a t o r i e s
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