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' ■ ' Et h y l  Ga s o l i n e Co r po r a t i o n

G H K M I C A L  I i E  S E A R C H  L A B O R A T O R Y

7 6 0 0  W e s t  E i c h i t  M i l e  R o a d

D e t r o i t , M i c h i g a x

May 25 , 1940
D r. H eb ert A. Kehoe 
C o llege  o f  M edic ine 
U n iv e rs i ty  o f  C in c in n a t i  
Eden Avenue
C in c in n a t i ,  Ohio ■  '

Dear D r. K ehoe:

■ Your l e t t e r  o f  May 15 to  D r. E dgar, -with r e s p e c t to  s tu d y  o f  
le a d  i n  th e  d u s t  and a tm o sp h ere , has b e e n  r e f e r r e d  t o  t h i s  la b o r a to r y  
and m i l  be b ro u g h t to ' D r. C a l in g a e r t 's  a t t e n t i o n  on h is  r e tu r n  June 3 .

I  am s o r r y  t o  sa y  t h a t  a s e a rc h  o f  our f i l e s  and q ue s t io n in g  
o f  th e  v a r io u s  p e o p le  i n  th e  d i f f e r e n t  l a b o r a to r ie s h e re  has f a i l e d  to  
p ro v id e  much i n  th e  way o f  in fo rm a t io n  i n  t h i s  c o n ne c t io n . The fo l lo w ­
in g  p o in ts  may be o f more o r  l e s s  v a lu e :

1 . H r. Heron say s t h a t  D r. Edgar has in fo rm a t io n  reg a rd in g  work done 
some tim e  ago b y  th e  B ureau  o f  S ta n d a rd s  t o  make a C o t t r e l l  p r e c i p i ­
t a t i o n  o f th e  e x h a u s t g a s , which f a i l e d  to  remove more th a n  a sm a ll 
f r a c t i o n  o f  th e  le a d  c o n te n t .

2 . The E n g in ee r in g  L a b o ra to ry  r e p o r t s  t h a t  i n  an  autom ob ile  eng ine  u s ­
in g  2 c c .  TEL p e r  g a l lo n ,  12$ o f  th e  le a d  i s  rem oved i n  th e  l u b r i -

_ e a t in g  o i l j  w i th  3 c c . ,  8% i s  so rem oved.

3 . The ca rb o n  monoxide c o n te n t  o f  e x h a u s t gas u n der norm al c o n d i t io n s  
i s  ab o u t 1 .5 -2 $ .

4 .  In fo rm a tio n  i s  a v a i la b le  as t o  th e  c o iro o s i t io n  o f  th e  aqueous con­
d e n sa te  from  th e  e x h a u s t p ip e .  However, th e  amount o f  such  con­
d e n sa te  i n  au tom ob ile  o p e ra t io n  i s  n i l  e x c ep t u n d er s p e c ia l  c o n d i­
t i o n s  o f  c o ld  w e a th e r  and i d l i n g .

5 . In fo rm a tio n  i s  a v a i la b le  as  t o  th e  c o m p o s itio n  of  th e  s o l id  d e p o s i ts  
i n  th e  e n g in e , e t c .  However, i t  i s  b e l ie v e d  t h a t  the  amount o f  - 
such  d e p o s i ts  form ed i n  end hicron o u t o f  th e  e x h a us t  p ip e  i s ,  r e l a t i v e l y  
sp e a k in g , n e g l i g ib le  compared w ith  th e  t o t a l  th ro u gh p u t o f  l e a d .

6 . A lthough  no d a ta  a re  a v a i l a b l e ,  o u r guess i s  t h at  th e  r e l a t i v e  p ro ­
p o r t io n s  o f  l e a d  brom ide ana le a d  c h lo r id e  i n  th e  ex h a u s t gas a re  
abou t th e  same as th e  p ro p o r t io n s  o f b rom ide and c hlo r id e  i n  th e  f u e l .
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7 . The b o i l i n g  p o in ts  o f  1 ead brom ide and c h lo r id e  a r e ,  r e s p e c t i v e ly ,
. 916°C. and 950°C . B oth , o f  c o u rse , a re  s o lu b le  i n w a te r .  Tie c a lc u ­

l a t e  t h a t  th e  v a p o r ,p re s s u re  o f  le a d  brom ide a t  room tem p era tu re - i s  
o f  th e  o rd e r  o f  10~ 'mm., p ro b ab ly  c o r r e c t  w i th in  a f a c to r  o f  ICO,
A ro u g h  c a lc u la t io n  from  t h i s  f ig u re  shows, t h a t  i t  i s  q u i te  im p o ss ib le  
fo r  th e  s a l t  t o  be d isb u rs e d  as  a t r u e  vapor by  e v ap o ra t io n  i n to  th e  
a i r ;  t h e r e f o r e ,  i t  m ust p r e c i p i t a t e ,  and s e t t l e  o u t sooner o r l a t e r  
as a d u s t .

8 . Tie do n o t  see much l ik e l i h o o d  o f b e in g  a b le  to  i d e n t i f y  th e  le a d  s a l t s  
as such  i n  a m ix tu re  o f  d u s t  ta k e n  from  th e  a i r  o r s u r fa c e  o f  th e  ground 
However, an  i n d i r e c t  a n a ly s is  f o r  th e  w a te r s o lu b le le a d  s a l t s  sh o u ld  
be  o b ta in a b le  b y  e x t r a c t i o n  o f  such d u s ts  w ith  a  l im i te d  q u a n t i ty  o f  
w a te r  i n  th e  com plete absence o f  oxygen and ca rb o n  d io x id e ,

9 . I t  has b e e n  su g g e ste d  t h a t  a n a ly s is  o f  th e  w a te r from  sew ers and d r a in  
p ip e s ,  im m ed ia te ly  fo l lo w in g  a r a i n f a l l ,  w ould he in  o r d e r .

1 0 . I t  h a s  b een  su g g e s te d  t h a t  e f f e c t i v e  rem oval o f a l l  m e ta ls ,  s a l t s  and 
a c id s  from  eng ine e x h a u s t gas w i l l  b e  o b ta in e d  most e a s i l y  b y  p a s s in g  
gas d i r e c t l y  th ro u g h  a sc ru b b e r  packed  w ith  s u i ta b le  m a te r i a l ,  such as 
g la s s  c o t to n  w et w ith  w a te r .

1 1 . I t  i s  b e l ie v e d  t o  be v e ry  d o u b tfu l  w hether any t e t r a e t h y l l e a d  e v e r  i s
p r e s e n t  i n  e x h a u s t g a s , even a t  th e  tim e o f  s t a r t i ng  th e  eng ine,- s in c e  
th e  te m p e ra tu re  re a c h e d  on co m p ressio n  sh o u ld  be q ui te  s u f f i c i e n t  t o  
decompose th e  TEL. --

HAB :AMC ;
c c :  D r. G. Edgar

I k .  G. C a l in g a e r t

Very s in c e r e l y  y o u rs ,

H aro ld  A. B e a t ty
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