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DETCRMJNAltON OF P [ l  I N  R L O O D  A N l i  PRFCIPITATION U S I N G  A 

T U N C S T C N  W I R E  PRORE AND (sHAPHITE FURNACE 

Key w o r d s :  w i r e  p r o b e ,  f u r n a i . e ,  a t o m i c  a b s o r p t i o n  

s p e c t r o m e t r y ,  Pb, b l o o d ,  snow 

G a v i n  Edmons tone  and 3 f ) n  C .  Van L o o n  

D e p a r t m e n t s  o f  C h e m i s t 1  y and G e o l o g y  

U n i v e r s i t y  o f  l o r o n t o  

T o r o n t o  M5S 1A1, O n t i r i o ,  Canada 

ABSTRACT 

A W w i r e  c o i l  p r o b e  made f r o m  3 .33  mm t h i c k  w i r e  f o r m e d  

by  w i n d i n g  t h e  W w i r e  a r o u n d  a 0 . 9  mm w i r e  i s  u s e d  t o  

i n t r o d u c e  samp les  i n t o  a p r e h e a t e d  f u r n a c e .  [ J s i n g  t h i s  

d e v i c e  i n t e r f e r e n c e  f r o m  up t o  0.4'6 MgC12 i s  e f f e c t i v e l y  

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

o f  Pb i n  b l o o d  and  m e l t e d  snow. R i : s u l t s  o b t a i n e d  f o r  Pb i n  

b l o o d  r a n g e  f r o m  9 3  t o  106% o f  t h e  a c c e p t e d  v a l u e s .  

R e c o v e r i e s  o f  Pb s p i k e s  f r o m  m e l t e ( 1  snow s a m p l e s  a r e  f r o m  9 0  

t o  100%. Each c o i l  may be u s e d  f o r  up  t o  200  f i r i n g s .  
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592 EDMONSTONE AND VAN LOON 

1 N T R 0 I) U C T I 0 N 

I s o t h e r m a l  a t o m i z a t i o n  i s  one o f  t h e  m a i n  g o a l s  o f  

g r a p h i t e  f u r n a c e  A A S  r e s e a r c h .  P r i o r  t o  a b o u t  1 9 7 8  g r a p h  

f u r n a c e  A A S  e q u i p m e n t  was d e f i c i e n t .  i n  s e v e r a l  r e s p e c t s .  

a r e s u l t  p r o c e d u r e s  d e v e l o p e d  f o r  I t s  u s e  were  s u b J e c t t v e  

c o m p l i c a t e d  and r e l a t i v e l y  d i f f i c u l t  t o  r e p r o d u c e .  

t e  

A s  

P r o c e d u r e s  e s t a b l i s h e d  w i t h  one m a i i u f a c t u r e s  e q u i p m e n t  d i d  

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

R e c e n t  g r a p h i t e  f u r n a c e  A A S  e q u i p m e n t  i s  much b e t t e r ,  I n  

t h i s  r e g a r d  S l a v i n  e t  a l .  ( 1 )  s t a t e  " W i t h  t h e  a d v e n t  o f  t h e  

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

o t h e r  e x p e r i m e n t a l  c o n d i t i o n s ,  t h e  g r a p h i t e  f u r n a c e  

t e c h n i q u e  has  f i n a l l y  become a c o n v e n i e n t  a n a l y t i c a l  

t e c h  n i q u e . 'I 
F e a t u r e s  w h i c h  a r e  e s s e n t i a l  , i s p e c t s  o f  t h i s  t e c h n o l o g y  

a r e  

( 1 )  a f a s t  r e s p o n s e  p h o t o m e t e r  w i t h  s i g n a l  i n t e g r a t i o n  

c a p a b i l i t i e s  

( 2 )  r a p i d  f u r n a c e  h e a t i n g  ( > l S O O " C )  

( 3 )  u s e  o f  a p l a t f o r m  i n  t h e  t u b e  ( t o  d e l a y  

a t o m i z a t i o n  u n t i l  t h e  gas t e m p e r a t u r e  

has  r e a c h e d  t h e  d e s i g n a t e d  a t o m i z a t i o n  

t e m p e r a t u r e )  

( 4 )  t e m p e r a t u r e  c o n t r o l .  

F o r  b e s t  r e s u l t s  Zeeman e f f e c t  based  b a c k g r o u n d  c o r r e c t i o n  

is a l s o  i m p o r t a n t .  

L ' v o v  ( 2 ) -  and  o t h e r s  have  p o i r i t e d  o u t  t h e  i m p o r t a n c e  o f  
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DETERMINATION OF PB IN BLOOD 593 

a t o m i z a t i o n  o c c u r r i n g  u n d e r  i s o t h e r m a l  c o n d i t i o n s .  S e v e r a l  

a p p r o a c h e s  have  been  d e v e l o p e d  t o  d l l o w  an a p p r o x i m a t i o n  o f  

I ' I I s  c o n d l t l o n  i r i  modern c o m m e r c i a l  g r a p h i t e  f u r n a c e s .  The 

mos t  i m p o r t a n t  o f  t h e s e  is d e l a y i n g  a t o m i z a t i o n  u n t i l  t h e  

gas  t e m p e r a t u r e  s u r r o u n d i n g  t h e  san ip le  has  r e a c h e d  t h e  f i n a l  

a t o m i z a t i o n  t e m p e r a t u r e .  I n  t h i s  r e g a r d  u s e  o f  a p l a t f o r m  

and m a t r i x  m o d i f i c a t i o n  a r e  m o s t  i m p o r t a n t .  

An i m p o r t a n t  me thod  o f  o b t a i n f n g  a t o m i z a t i o n  u n d e r  

i s o t h e r m a l  c o n d i t i o n s  is t o  i n t r o d u c e  t h e  samp le  i n t o  t h e  

a t o m i z e r  o n l y  a f t e r  t h e  f i n a l  a t o m l z a t i o n  t e m p e r a t u r e  has  

been  a t t a i n e d .  I n  t h i s  r e g a r d  W o o d r i f f  and  Ramelow ( 3 )  

i n t r o d u c e d  t h e  samp le  c o n t a i n e d  i n  a s m a l l  g r a p h i t e  cup  i n t o  

a f u r n a c e  o p e r a t e d  a t  c o n s t a n t  t e m p e r a t u r e .  

L ' v o v  and P e l i e v a  ( 4 )  p r o p o s e d  that, s a m p l e s  c o u l d  be 

i n t r o d u c e d  i n t o  a p r e h e a t e d  g r a p h i t e  f u r n a c e  a f t e r  d r y i n g  o n  

a m e t a l i c  w i r e .  M a n n i n g  e t  a l .  ( 5 ) ,  and S l a v i n  e t  a l .  ( 6 )  

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

w i r e  w i t h  a c o i l  f o r m e d  on t h e  end t o  r e c e i v e  t h e  p1 s i z e d  

sample.  G i r i  e t  a l .  ( 7 ) ,  S l a v i n  e l  a l .  (8) and  L i t t l e j o h n  

e t  a l .  ( 9 )  e m p l o y e d  a g r a p h i t e  f i l d m e n t  i n  a s i m i l a r  manner 

f o r  i n t r o d u c i n g  samp les  i n t o  t h e  p r e h e a t e d  g r a p h i t e  

f u r n a c e .  The r e a s o n  f o r  e m p l o y i n g  a g r a p h i t e  f i l a m e n t  

r a t h e r  t h a n  a W w i r e  is t h a t  t h e  f o r m e r  c a n  t o l e r a t e  h i g h e r  

a t o m i z a t i o n  t e m p e r a t u r e s  and accommodate l a r g e r  s a m p l e s .  

D e s p i t e  t h l s  number o f  i n v e s t i g a t i o n s  l i t t l e  p r a c t  l c a l  

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

s a m p l e s  i n t o  p r e h e a t e d  f u r n a c e s  has been r e c o r d e d .  I n  t h e  

f o l l o w i n g  t h e  W w i r e  p r o b e  is e v a l u a t e d  f o r  t h e  
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EDMONSTONE AND VAN LOON 594 

d e t e r m l n a t  

t h e  d e t e r m  

on o f  Pb. A d e t a i l e d  p r a c e d u r e  is p r e s e n t e d  f o r  

n a t i o n  o f  Pb i n  b l o o d  art3 snow samp les .  

EXPERIMENTAL 

E q u i p m e n t  

A P e r k i n - E l m e r  M o d e l  603 a t o m i c  a b s o r p t i o n  s p e c t r o m e t e r  

e q u i p p e d  w i t h  D 2  a r c  b a c k g r o u n d  c o r r e c t i o n  and a Mode l  6 5  

r e c o r d e r  was emp loyed .  The g r a p h i t e  f u r n a c e  was a 

P e r k i n - E l m e r  M o d e l  5 0 0  w i t h  an A S - I  a u t o  s a m p l e r .  

N o n - p y r o l i t i c a l l y  c o a t e d  g r a p h i t e  t u b e s  were  used .  The 

2 8 3 . 3  nm P h  l i n e  was emp loyed .  

A 0 . 3 3  mm W w i r e  p r o b e  was moun ted  i n  a hand  made 

h o l d e r  t h a t  f i t  i n s i d e  t h e  A u t o  Sa i i i p le r  arm. The h o l d e r  was 

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

t h r o u g h  t h e  t u b e  and a c o i l  made by w r a p p i n g  t h e  w i r e  a r o u n d  

an  0 . 9  mm w i r e .  A r e s e r v e  o f  u n u s t d  w i r e  was k e p t  above  t h e  

h o l d e r .  I n  t h s  way when t h e  c o i l  was d e s t r o y e d  a new c o i l  

c o u l d  e a s i l y  be c o n s t r u c t e d  b y  s i m p l y  p u l l i n g  t h r o u g h  a new 

l e n g t h  o f  w i r e  t o  wrap  a r o u n d  t h e  0 . 9  mm w i r e .  To a l l o w  

i n s e r t i o n  o f  t h e  c o i l  i n t o  t h e  g r a p h i t e  t u b e  w i t h o u t  

t o u c h i n g  t h e  s i d e s  i t  was n e c e s s a r y  t o  e n l a r g e  t h e  samp le  

p o r t  t o  3 mm i n  d i a m e t e r .  Each  nebr c o i l  mus t  be c l e a n e d  b y  

s e v e r a l  h e a t i n g s  a t  t h e  a t o m i z e  t e i i i p e r a t u r e  t o  be u s e d .  A 

b l a n k  m u s t  t h e n  be r u n  t o  v e r i f y  t h a t  c l e a n i n g  i s  c o m p l e t e .  

R e a g e n t s  

S t o c k  1000 p g / m l  P b  s o l u t i o n  \+as p r e p a r e d  b y  d i s s o l v i n g  

1.09 o f  h i g h  p u r i t y  Pb m e t a l  i n  a minimum amount o f  n i t r i c  
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DETERMINATION OF PB IN BLOOD 595 

a c i d .  S i x t y  m i l i l i t e r s  o f  HN03 was added,  t h e  s o l u t  

t r a n s f e r r e d  t o  a 1000 m l  f l a s k  and d i l u t e d  t o  v o l u m e  

on  

A w o r k i n g  s o l u t i o n  o f  2 U g / m l  was p r e p a r e d  f r e s h  d a i l y  

as  needed  b y  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 .  T h i s  s o l u t i o n  

was p r e p a r e d  t o  c o n t a i n  5 %  HNO3. A m a t r i x  m o d i f i e r  s o l u t i o n  

was p r e p a r e d  i n  d i s t i l l e d  w a t e r  t o  c o n t a i n  0.02% NHqH2P04 

and O.OS%Tr i ton  X-100.  A l l  r e a g e n t s  were  o f  Reagen t  G r a d e  

p u r i t y  o r  b e t t e r .  

B l o o d  s a m p l e s  were s u p p l i e d  by t h e  O n t a r i o  M i n i s t r y  o f  

L a b o u r .  These s a m p l e s  were  p a r t  o f  an  o n g o i n g  Pb 

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

P r o c e d u r e  

B l o o d  samp les :  b l o o d  s a m p l e s  ( a b o u t  1 m l  i n  v o l u m e )  

a r e  removed  f r o m  t h e  r e f r i g e r a t o r  1 5 - 2 0  m i n u t e s  p r i o r  t o  t h e  

a n a l y s i s  t o  a l l o w  them t o  r e a c h  room t e m p e r a t u r e  b e f o r e  u s e .  

P r e p a r e  s o l u t i o n s  f o r  a n a l y s i s  b y  m i x i n g  i n  an  

a u t o s a m p l e r  cup 2 0  1.11 o f  w h o l e  b l o o d  w i t h  1 0 O p 1  o f  t h e  

m a t r i x  m o d i f i e r  s o l u t i o n .  (Cups s l i o u l d  be c l e a n e d  b y  

s o a k i n g  i n  50% HCL f o r  a t  l e a s t  1 h o u r  f o l l o w e d  by  5 r i n s e s  

w i t h  d i s t i l l e d  w a t e r .  C l e a n  p i p e t L e  t i p s  by  r i n s i n g  w i t h  

t w o  vo lumes  o f  20% HNO3 f o l l o w e d  by r i n s e s  w i t h  t w o  v o l u m e s  

o f  d i s t i l l e d  w a t e r .  

P l a c e  5 U 1  s a m p l e s  on t h e  w i r e  c o i l .  B r i n g  t h e  c o t 1  

c l o s e  t o  t h e  f u r n a c e  t o  d r y  t h e  samp le .  Then i n s e r t  t h e  

c o i l  L n t o  t h e  f u r n a c e  and use t h e  f u r n a c e  p r o g r a m  o u t l i n e d  

i n  T a b l e  ( 1 ) .  
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596 EDMONSTONE AND VAN LOON 

T a b l e  ( 1 )  

F u r n a c e  Program f o r  Blood A n a l y s i s  

S t e p  1 2 3 4 5 6 Manual 

Temp,"C 340 650  20 2000 2000 20 2000 

Ramp, S 1 60 1 1 0 1 0 

H o l d ,  S 40 20 7 3 5 5 4 

I n t e r n a l  

g a s  f l o w  

m l / m  300 300 300 300a l o a  300  300  

a r e a d  r e c o r d e r  

Remove t h e  c o i l  f rom t h e  f u r n a c e  d u r i n g  s t e p  3.  P l u n g e  

t h e  c o i l  i n t o  t h e  h o t  f u r n a c e  1 s e c o n d  i n t o  s t e p  f i v e .  

C l e a n  t h e  c o i l  a f t e r  t h e  t e r m i n a t i o n  of  t h e  p rogram w i t h  a 

c l e a n  p i e c e  of w i r e .  P l a c e  t h e  p r o b e  back  i n  t h e  f u r n a c e  

and f i r e  a t  2000°C t o  remove any c o n t a m i n a t i o n .  

P r e p a r e  s t a n d a r d s  by d i l u t i n g  p 1  a l i q u o t s  of  t h e  2 

p y / m l  P b  w o r k i n g  s o l u t i o n  i n  5% HNO3 and t h e  r e q u i r e d  amount  

of m a t r i x  m o d i f i e r  s o l u t i o n .  Use d i r e c t  c o m p a r i s o n  of 

s a m p l e  and s t a n d a r d  peak  h e i g h t s .  

Snow Samples :  P l a c e  a 5 t o  2 0  p l  a l i q u o t  of a c i d i f i e d  

m e l t e d  snow o n t o  t h e  w i r e  c o i l .  ( T h e  volume c h o s e n  d e p e n d s  

on t h e  Pb c o n c e n t r a t i o n ) .  F o l l o w  t h e  a b o v e  p r o c e d u r e  f o r  

b l o o d  u s i n g  t h e  f u r n a c e  program g i v e n  i n  T a b l e  ( 2 ) .  

P r e p a r e  s t a n d a r d s  b y  d i l u t i n g  ~1 amounts  o f  a 2 p g / m l  

P b  w o r k i n g  s o l u t i o n  i n  5% HNO3. Use d i r e c t  c o m p a r i s o n  of  

s a m p l e  and s t a n d a r d  peak  h e i g h t s .  
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T a b l e  ( 2 )  

F u r n a c e  P r o g r a m  f o r  Snow A n a l y s i s  

S t e p  t 1  2 3 4  5 6 7  8 

Temp. , ' C  340 500 20 2000 2000  20 2000  20 

Ramp, S 1 1 5  1 1 0  1 1 1 

H o l d ,  S 40 1 5  7 3 5  5 3  5 

I n t e r n a l  

g a s  f l o w  

m l / m  300 300 300 300 1 0  - 300 300 3 0 0  

C o n s i d e r a t i o n s  i n  t h e  F o r m a t i o n  and Use o f  W C o i l  

Mann ing  e t  a l .  ( 5 )  u s e d  a 0.Zh mm t h i c k  W w i r e  c o i l  

s u p p o r t e d  b y  a h o l d e r  i n  t h e  a u t o  s a m p l e r  arm. T h i s  was 

a l s o  f o u n d  t o  b e  a good  a p p r o a c h  for t h e  p r e s e n t  

i n v e s t i g a t i o n s .  The w i r e  t h i c k n e s s  c h o s e n  f o r  t h e  p r e s e n t  

work  was 0.33 mm. Much t h i n n e r  o r  t h i c k e r  w i r e s  were  f o u n d  

t o  be u n s a t i s f a c t o r y .  I n  p a r t i c u l a r  t h i n  w i r e s  became 

b r i t t l e  a f t e r  o n l y  a few  f i r i n g s  and a l s o  l a c k e d  r i g i d i t y .  

T h i c k e r  w i r e s  had  t o o  g r e a t  a t h e r m a l  mass. 

C o i l s  were  f o r m e d  b y  w r a p p i n g  3 o r  4 t u r n s  o f  W w i r e  

a r o u n d  a 0.9 mm t h t c k  w i r e .  U s i n g  t h i s  s i z e  c o i l  i t  was 

p o s s i b l e  t o  u s e  up t o  a 20 p1 a l i g r i o t  o f  s o l u t i o n  (maximum 

d r o p  s i z e  u s e d  by  M a n n i n g  e t  a l .  ( 5 )  was 10 1.11. G i r i  e t  

a l .  ( 7 )  were  a b l e  t o  e m p l o y  up t o  cl 50 1.1 1 d r o p  u s i n g  a 

g r a p h i t e  p r o b e ) .  The samp le  p o r t  * a s  e n l a r g e d  t o  3 mm t o  

accommodate t h e  c o i l .  U s i n g  t h i s  s e t - u p  i t  was p o s s i b l e  t o  

o b t a i n  up t o  200 f i r i n g s  w i t h  a s i r i g l e  c o i l .  
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598  EDMONSTONE AND VAN LOON 

The c o l l  mus t  be p o s i t l o n e d  s o  t h a t  i t  ( a n d  when b l o o d  

s a m p l e s  a r e  r u n  - t h e  a b u n d a n t  c a r b o n a c e o u s  r e s i d u e )  do n o t  

b l o c k  t h e  o p t i c a l  beam. T h i s  was e a s i l y  a c c o m p l i s h e d  w i t h  

t h e  recommended s e t - u p .  

Samples o f  5 o r  10  p 1  c a n  be d r i e d  and  c h a r r e d  e n t i r e l y  

w i t h i n  t h e  f u r n a c e .  When 20 111 s a j m p l e s  a r e  emp loyed  t h e  

s o l u t i o n  s h o u l d  b e  e v a p o r a t e d  by  h o l d i n g  t h e  s a m p l e  a b o v e  

t h e  h e a t e d  t u b e .  

RESULTS AND DISCUSSION 

S e n s i t i v i t y  

The Pb s i g n a l  was o f  a s i m i l a r  m a g n i t u d e  f o r  

a t o m i z a t i o n  f r o m  t h e  w i r e  and a L ' v o v  t y p e  p l a t f o r m .  T h i s  

was i n  t u r n  t w i c e  t h e  s i g n a l  o b t a i n e d  b y  a t o m i z a t i o n  f r o m  

t h e  w a l l .  U s i n g  a 3mm s a m p l e  p o r t  r e d u c e d  t h e  s e n s i t i v i t y  

b y  up  t o  o n e - h a l f .  

I n t e r f e r e n c e  f r o m  MgCl? 

Lead  s t a n d a r d s  were  m i x e d  w i t h  v a r y i n g  amounts o f  

MgC12, a c l a s s i c a l  p r o b l e m  s u b s t a n c e  i n  Pb d e t e r m i n a t i o n s .  

The r e s u l t s  o b t a i n e d  a r e  shown i n  T a b l e  ( 3 ) .  

T a b l e  ( 3 )  

R e c o v e r y  o f  Pb i n  P r e s e n c e  o f  MgCl2 

IbMqCl? 0 0 . 3  0 . 4  0 . 5  0 .6  0.8 1 .0  

P e r c e n t  I t e c o v e r y  

W a l l  100 6 4  41  2 )  15 13 8 

P l a t f o r m  100 63 56 5 1  5 8  5 8  4 6  

87  87  8 0  W i r e  1 0 0  102 100  9 0 -- 
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DETERMINATION OF PB IN BLOOD 599 

A s  can be seen  no i n t e r f e r e n c e  was n o t e d  u n t i l  a 

c o n c e n t r a t i o n  o f  0.5% MgC12 was eml j l oyed .  M a n n i n g  e t  a l .  

( 5 )  r e c o r d  a 9 5 %  r e c o v e r y  o f  Pb  a t  0 .2% MgC12. 

C o n s i d e r a t i o n s  i n  D e t e r m i n i n g  Pb i n  B l o o d  

T r i t o n  X-100 s i i r f a c t a n t  s o l u t i o n  was i m p o r t a n t  i n  

a i d i n g  r e p r o d u c a b l e  p i p e t t i n g s  o n t o  t h e  w i r e  c o i l .  T h i s  i s  

i n  c o n t r a s t  t o  t h e  e x p e r i e n c e  o f  E a t o n  and Ho locombe  ( 1 0 )  

who documen t  a d v e r s e  s p r e a d i n g  e f f e c t s  on a p l a t f o r m  u s i n g  

t h i s  r e a g e n t .  It was a l s o  f o u n d  i m p o r t a n t  f o r  p r e c i s i o n  t o  

r e p l a c e  t h e  p i p e t  t i p  f r e q u e n t l y .  

F r o t h i n g  o f  t h e  b l o o d  samp le  was t a k e n  as an i n d i c a t i o n  

o f  u n s a t i s f a c t o r y  d r y i n g  c o n d i t i o n s .  For  e x a m p l e  i t  was 

f o u n d  t h a t  whereas  d r y i n g  a t  3 5 0 ° C  c a u s e d  f r o t h i n g  d r y i n g  a t  

340°C was s a t i s f a c t o r y .  A 40  s e c o n d  d r y i n g  t i m e  l e f t  t r a c e s  

o f  m o i s t u r e .  To remove  t h e  r e m a i n i n g  l i q u i d  a s l o w  ramp 

( 6 0 s )  t o  6 5 0 ° C  was e m p l o y e d .  

D e t e r m i n a t i o n  o f  P b  i n  B l o o d  

S i x  b l o o d  s a m p l e s  u s e d  i n  an i n t e r l a b o r a t o r y  c o m p a r i s o n  

s t u d y  were u s e d  f o r  e v a l u a t i n g  t h e  ( I r o p o s e d  p r o c e d u r e .  The 

r e s u l t s  a r e  s l immar l zed  i n  T a b l e  (4). These v a l u e s  a r e  t h e  

means o f  two  t o  f o u r  r e p l i c a t i o n s .  

These r e s u l t s  show r e c o v e r i e s  v a r y  f r o m  9 3  t o  106% 

compared  t o  t h e  a c c e p t e d  v a l u e s .  T h i s  means g e n e r a l l y  g o o d  

a g r e e m e n t  h a s  been  o b t a i n e d .  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 s  

o f  t h e  i n d i v i d u a l  measuremen ts  a v e r a g e d  5% w i t h  a r a n g e  o f  2 

t o  28%. The v e r y  l a r g e  v a l u e s  c o r r e s p o n d e d  t o  s a m p l e s  

s h o w i n g  v i s i b l e  p a r t i c u l a t e  ( d u e  t o  c l o t t i n g ) .  
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600 EDMONSTONE AND VAN LOON 

T a b l e  ( 4 )  

D e t e r m i n a t i o n  o f  Pb i n  R l o o d  ( p g / l )  

Sample No. Re.sult A c c e p t a b l e  V a l u e  % o f  A c c e p t e d  V a l u e  

1 1 5 6  1 5 7  9 9  

2 286  290 99 

3 395 373 1 0 6  

4 3 4 4  3 7 0  93 

5 489  4 9 0  100  

6 593 6 1 0  9 7  

T a b l e  ( 5 )  

D e t e r m i n a t i o n  o f  Pb i n  Snow ( U g / l )  

S a m p l e  R e s u l t  % R e c o v e r y  o f  5 p 1  s p i k e  o f  
4 0  \ i g / l  

S t .  M l c h a e l ' s  College 45 1 0 0  

Q u e e n ' s  P a r k  65 1 0 0  

S t r e e t  s l u s h *  3 2 5 0  9 5  

( C o l l e g e  S t . )  

C o l l e g e  S t .  47 9 0  

W i l l o w d a l e  1 3  100  

O a k v i  1 l e  3 1 0 0  

K i n g s t o n  1 1  1 0 0  

* 5 0  t i m e s  d i l u t i o n  
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DETERMINATION OF PB IN BLOOD 60 1 

D e t e r m i n a t i o n  o f  P b  i n  Snow 

M e l t e d ,  a c i d i f i e d  snow samp les  t a k e n  i n  and a r o u n d  t h e  

T o r o n t o  c i t y  a r e a  were  a n a l y z e d  b y  t h e  p r o p o s e d  p r o c e d u r e .  

The r e s u l t s  a r e  s u m m a r i z e d  i n  T a b l e  ( 5 ) .  

G e n e r a l l y  good r e c o v e r i e s  o f  t h e  s p i k e s  were  o b t a i n e d .  

CONCLUSIONS 

The r e s u l t s  o b t a i n e d  on snow and b l o o d  s a m p l e s  

d e m o n s t r a t e  t h a t  t h e  w i r e  c o i l  p r o b e  me thod  i s  

s u i t a b l e  f o r  t h e  a n a l y s i s  o f  such  s a m p l e s  f o r  Pb. 

The w i r e  p r o b e  a p p r o a c h  w i t h  Pb o u t l i n e d  above  shows 

s u p e r i o r  i n t e r f e n c e  s u p p r e s s i o n  ( a s  measured  u s i n g  

MgC12) compared  t o  a t o m i z a t i o n  f r o m  t h e  p l a t f o r m  o r  

w a l l .  

Up t o  200 f i r i n g s  p e r  W c o i l  c a n  be o b t a i n e d .  

Use o f  a 0 . 3 3  mm d i a m e t e r  W w i r e  and c o i l  f o r m e d  a r o u n d  

a 0 . 9  mm w i r e  w i t h  an e n l a r g e d  ( 3 . 0  mm) s a m p l e  p o r t  

makes i t  r e l a t i v e l y  easy  t o  p l a c e  up  t o  2 0  p l  

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

The W w i r e  p r o b e  c a n  be u s e d  w i t h  up t o  2 0  p 1  samp les .  

s a m p l e  T h i s  compares  u n f a v o u r a b l y  w i t 1 1  t h e  up  t o  50 p 1  

s i z e s  p e r m i t t e d  u s i n g  t h e  g r a p l i i t e  p r o b e  ( 7 ) .  

However ,  t h e  W w i r e  p r o b e  c a n  h e  s e t  u p  w i t h  on 

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

I n  c o n t r a s t  t o  t h e  c o n c l u s i o n  o f  M a n n i n g  e t  a l .  

i s  o u r  v i e w  t h a t  t h e  w i r e  p r o b e - i n - f u r n a c e  A A S  

y m i n o r  

( 5 1 ,  i t  

t e c h n i q u e  h a s  g r e a t  p o t e n t i a l  d s  a p r a c t i c a l  t r a c e  

e l e m e n t  a n a l y s i s  t e c h n i q u e .  
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