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' ! NOTES ON THE DETERMINATION OF

V  ' ‘ LEAD IN THE ATMOSPHERE. ’ f
' i "  '  • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ■ - ' 4

' ' ‘ TBTREETHYL LEAD. . . . . •

* 1 The fo l lo w in g  b r i e f ’comments a re  made i n  r e l a t i o n  to  th e method d e s c r ib e d  i n  a 7 ;
, i r e p o r t  from  Abadan (Development R epo r t  No. 8501). -L

, , D e sp i te  th e  p r e l im in a r y  t e s t  o f  t h e  method d e s cr ib e d  i n  th e  r e p o r t ,  i t  i s  b e -  •
/  ! l i e v e d  t h a t  th e  a b s o rp t io n  o f  t e t r a e t h y l  le a d  vapour from th e  atm osphere by means ’ ' ?

o f  T.Y.O. would be incom p le te  under th e  c o n d i t io n s  p r e v a i l i n g  in  th e  P.O.D. I t  has  
been shown t h a t  th e  use o f  s im i la r  s o lv e n ts  (k e ro sen e ,  m in e ra l  o i l )  f o r  t h i s  p u r -  " 
pose i s  re a s o n a b ly  s a t i s f a c t o r y  on ly  when th e  c o n c en t ra t io n  o f  t e t r a e t h y l  le a d  vapounr 
i n  th e  a i r  i s  q u i te  h ig h ,  and t h a t  th e  e f f i c i e n c y  ,of th e  a b s o rp t io n  d rops o f f  s h a rp ly ,  
as  th e  le a d  c o n c e n t ra t i o n  i n  th e  a i r  d im in ish ed . For t h i s  re a s o n  th e  use o f  ah rab -: ', -^  

• so rb in g  medium which r e a c t s  p rom ptly  w i t h - t e t r a e t h y l le a d  (one c o n ta in in g  bromine : ■
■ o r  io d in e ) ,  i s  recommended a s  b e in g  n e c e s s a ry .  . .

■ The e s t im a t io n  o f  th e  le ad  e x t r a c te d  from  th e  a i r  by th e  ab so rb en t can be c a r -  7 
r i e d  ou t by anyone o f  s e v e r a l  methods w i th  s a t i s f a ct o r y  accu racy  p ro v id ed  th e  quan- ; 
t i t i e s  o f  le a d  t o  be -dea l t  w i th  a re  w i th in  th e  range  o f  th e  s e n s i t i v i t y  of th e  i n -  . 
d i v i d u a l  method chosen . The a n a l y t i c a l  e r r o r  a s s o c ia ted  w i th  th e  use o f  th e  A.S.T.M.

' method D 526-39T as  o u t l i n e d  i n  th e  r e p o r t  from Abadan i s  a p p re c ia b le ,  and can be 
' ’ reduced  t o  p r a c t i c a l  i n s i g n i f i c a n c e  on ly  by th e  c o l l e c t i o n  o f  a sample t h a t  w i l l  con­

t a i n  q u a n t i t i e s  o f  le a d  o f  th e  o rd e r  o f  s e v e ra l  mgms. In  g e n e ra l ,  th e  q u a n t i t i e s  .
■ o f le a d  d e a l t  w i th  in  th e  r e p o r t  appear to  have been s u f f i c i e n t  t o  j u s t i f y  the  use ...

o f  t h i s  a n a l y t i c a l  method. I t  i s  b e l ie v e d ,  however, t h a t  th e  r e s u l t s  g iven  i n  th e  ' 
. , r e p o r t  tend  t o  e r r  somewhat on th e  low s id e .  The a n a l yt i c a l  e r r o r  would be q u i t e  .

sm a l l  as  compared w i th  t h a t  r e s u l t i n g  from th e  use o f  th e  spmewhat i n e f f i c i e n t  
method of e x t r a c t i n g  t e t r a e t h y l  le a d  from th e  a i r .  .

' For th e  re a s o n s  g iven  above, i t  seems p ro b a b le  t ha t  th e  c o n d i t io n s  w i th  r e s p e c t ­
' to  le ad  exposure i n  th e  c a n - f i l l i n g  s e c t i o n  o f  the  P.O.D. were somewhat more severe

. than  th e  d a ta  i n d i c a t e .  T h is  c o n c lu s io n  i s  e s p e c ia l l y  j u s t i f i e d  i n  co n n ec t io n  w ith '
th e  a n a l y t i c a l  r e s u l t s  g iven  in  th e  Second I n te r im  R ep o r t  (D .R .N o.8620). I t  seems , 7 

: c e r t a i n  t h a t  any ty p e  o f  in c re a s e d  v e n t i l a t i o n  ivould have reduced  th e  le a d  concen- .
. t r a t i o n  (as  w e l l  as  th e  c o n c e n t r a t i o n  o f  p e t r o l  vapours)  i n  th e  atm osphere o f  th e  7

•\ ’ f i l l i n g  s e c t i o n .  However, th e  d a ta  i n  Table 1 (D.R.8620) canno t be r e l i e d  upon : :f
; I m p l i c i t l y  f o r  th e  fo l lo w in g  r e a s o n s : - ( l )  The a i r sam ples were c o m p ara t iv e ly  sm a l l ;  !.‘
! (2) The q u a n t i t i e s  o f  le a d  found Were o u ts id e  th e - ra n g e o f  s e n s i t i v i t y  o f  th e  a n a l -  ; .
; y t i c a l  method; and (3) I n  a l l  p r o b a b i l i t y  th e  e x tr a c t i o n  o f  th e  t e t r a e t h y l  le a d  :

vapour from the a i r  was in com p le te .  M oreover, i t  would seem t h a t  t h e r e  would be 
s i g n i f i c a n t  v a r i a t i o n s  in  th e  le a d  c o n te n t  o f  th e  atm osphere a t  d i f f e r e n t  t im es  a n d \  7  

, i n  d i f f e r e n t  p a r t s  of th e  f i l l i n g  s e c t i o n  u n le ss  th e  v e n t i l a t i o n  had been d es ig n ed  i n  
such a manner a s  to  remove ' th e ,v a p o rs  from th e  b u i ld in g  by p ic k in g  them up a t  t h e i r  

- -- p o in t  o f  o r i g i n .  ' - . . .  -V/i

The method f o r  th e  c o l l e c t i o n  and d e te rm in a t io n  o f  t et r a e t h y l  le a d  as  o u t l i n e d  ;
> i n  th e  memorandum o f  Dr. C a s s e l l s  d a ted  1 6 th  J u l y  1943 can be eocpedted to  y ie ld  s a t i s -

- fa c to ry  r e s u l t s .  The e f f i c i e n c y  o f  th e  a b s o rp t io n  o f t . e . l . f r o m  th e  a i r  i s  h ig h  f o r  
| even q u i te  low c o n c e n t ra t i o n ,  w n i le  th e  a n a l y t i c al  p rocedu re  i s  s u f f i c i e n t l y  a c c u ra te
1 • f o r  th e  pu rpose . .

‘ ‘ . R obert A. Kehoe, M.D.
• O ctober 1943. .'
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