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Et h y l  Ga s o l i n e Co i i f o r a t i -o n

Re s e a r c h La b o r a t o r ie s 

T23 Ea s t  Mil w a u k e e Av e n u e

D r. R o b ert A . Kehoe 

Dear Bob:

De t r o i t , Mi c h i g a n

A p r i i  27 , 1938 .

I  Y/111 a tte m p t to  g iv e  you below  a summary o f  o u r  f in d in g s  to  
d a te  on th e  prob lem  o f  d e te rm in in g  th e  b e s t  m ix to  use f o r  th e  t e s t  o f  
th e  D ayton f l e e t .

I  u n d e rs ta n d  from  my c o n v e rs a t io n  w i th  you  t h a t  you do n o t con­
s id e r  th e  s p i l l a g e  o f  le a d e d  g a s o l in e  to  be o f  g r e at  im p o rtan ce , on acc o u n t 
o f  i t s  ex tre m e ly  in f re q u e n t  o c c u rre n c e , and t h a t  you th in k  t h a t  th e  h aza rd , 
i f  any, l i e s  i n  th e  day i n  and day o u t exposu re  o f  th e  f i l l i n g  s ta t i o n  
a t te n d a n ts  to  th e  fumes em anating from th e  ta n k  w h ich  i s  b e in g  f i l l e d .  In  
acco rdance w i th  y o u r sugg e s t io n  we have th e re f o r e  c on s id e re d  th a t  th e  d a ta  
w hich was o f  im po rtance  was th e  amount o f  le a d  p re se n t i n  th e  1 yi c u ts  o f 
g a s o l in e  v a lo r i z e d  a t  room te m p e ra tu re  from 0 to  10)».

The above m en tioned  d a ta  on th e  v a p o r iz a t io n  o f  le ad  in  g a so l in e  
can  be o b ta in e d  e x p e r im e n ta l ly ,  and can  a lso  be c a lc u la te d ,  making re a so n ­
a b le  and j u s t i f i e d  assum ptions re g a rd in g  th e  v ap o r p ressâm es o f  m ix tu re s  o f  
le a d  compounds and g a s o l in e  h y d ro ca rb o n s . On t h a t  b as is  th e  f i r s t  r e s u l t  
we o b ta in e d  was as we ex p ec ted , t h a t  th e  amount o f le a d  in  th e  v ap o r w i l l  be 
a fu n c t io n  o n ly  o f  th e  o v e r - a l l  vapo r p re s s u re  o f th e  compound o r  m ix tu re  o f  
le a d  compounds in v o lv e d . More s p e c i f i c a l l y ,  i t  does n o t m a t te r  w hether the  
f l u i d  used  c o n ta in s  some te t ra m e th y l le a d  o r  none a t  al l ,  and a  l a r g e r  amount 
o f - th e  s l i g h t l y  l e s s  v o l a t i l e  compounds w ould have th e  same e f f e c t  as th e  
sm all amount o f  th e  more v o l a t i l e  te t r a m e th y l le a d .

A nother r e la te d  o b s e rv a t io n  o f  im p o rtan ce  i s  t h a t  th e  amount o f  le a d  
v a p o r iz e d  in  th e  f i r s t  1% c u t  i s  n o t g r e a t l y  d i f f e r e n t  from  th a t  v a p o r iz e d  
in  th e  t e n th  1% c u t ,  so th a t  th e  av erag e  f ig u r e  may w e l l  be u se d  fb r  .com para­
t i v e  p u rp o s e s .

Vie have c a lc u la te d  th e se  f ig u re s  in  te rm s o f  m i l l ig ra m s  o f  le a d  p er 
cu b ic  m e te r  o f  g a s o l in e  v ap o r, and have th e n  c o n v e rted  „them over i n  te rras  o f  
m i l l ig ra m s  o f le a d  p e r  cu b ic  m e ter o f  g a s o l i n e - a i r  m ix tu re  c o n ta in in g  2% g aso ­
l i n e  v ap o r by  volum e as p e r  you r s u g g e s t io n . These f ig u re s  a re  g iv en  i n  
T ab le  I  below :

TABLE I  -  VAPORIZATION 0 ?  LiA DED GASOLINE

Lead Mix: m gr. Pb/m® vapo r m gr. Pb/ms o f  2% g
d a le ,. O bserved

Pbiie4 209 (142) 27
K-500 37 (54) ■ 4 .6
M-501 25 (41) 3.1
Dd . 10 1 .3
?b S t4 2 (6) 0 .27

a s o l in e -v a p o r  m ix tu re
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The f ig u r e s  g iv e n  betw een p a re n th e s is  in  th e  second ls.s t  column, 
a re  ex p e r im en ta l v a lu e s  o b ta in e d  some tim e b a c k . C on sid e rin g  th a t  th e  
g a s o l in e  used was n o t o f  th e  co m p o sitio n  assumed in our c a l c u la t io n s ,  I  
th in k  - th a t the  check  in d ic a te s  t h a t  th e  f ig u re s  we o b ta in e d  by. c a l c u la t io n  
a re  f a i r  enough f o r  th e  pu rpose o f  com parison*

C o n s id e r in g  now th e  q u e s t io n  o f  w hich m ix  we con temp la te  p u t t in g  
on th e  m a rk e t, i t  i s  E a r l ’ s p re s e n t  f e e l in g  t h a t  the  p r e f e r r e d  m ix w i l l  be 
e i t h e r  Dd o r som eth ing v e ry  s im i l a r .  The m ix marked M-500 i s  ap p ro x im a te ly  
th e  m a te r ia l  w hich we have now accum ulated  in  la rg e q u a n t i t i e s  and a re  p re ­
p a re d  to  use as  i s  in  D ayton, o r to  f r a c t i o n a te  to  any d e s ire d  co m p o s it io n .

On th e  b a s is  o f ou r f i g u r e s ,  Dd w ould  g ive  a b o u t 5 tim es as much 
le a d  in  a i r  as t e t r a e t h y l l e a d .  Some o f  th e  o th e r  m ixes w hich we m igh t con­
s id e r  s u b s t i tu t i n g  f o r  Dd p r im a r i ly  f o r  th e  sake o f d e c re a s in g  th e  c o s t  o f  
m an u fac tu re , would ru n  n o t h ig h e r  th a n  l.%  o r  7 times as  h ig h  as t e t r a e t h y l l e a d .  
11-500 on th e  o th e r  hand i s  2fr tim es as h ig h  as t h i s  l a s t  h ig h  f ig u r e  o f  1 .8 .
The c h ie f  q u e s t io n  .I  w ant to  pu t up to  you now i s  w h e th e r you th in k  we would 
be j u s t i f i e d  in  u s in g  such a h ig h  s a f e ty  f a c to r  o f  250;-o on o u r  e x p e r im e n ta t io n . 
The c h ie f  advan tage o f  t h a t ,  o f  c o u rse , w ould  be to be on th e  s a fe  s id e  i f  th e  
m a te r ia l  shou ld  p rove e n t i r e l y  s a t i s f a c t o r y .  'fixe two draw backs a re  t h a t  i f  
t h i s  shou ld  prove to  be on th e  b o rd e r - l in e  we m igh t r e g r e t  l a t e r  on to  have 
gone so f a r  above w hat we r e a l l y  a n t i c ip a te  u s in g , and second , t h a t  by  us ing  
t h i s  m a te r ia l  we m ight be a la rm in g  the  P u b l ic  H e a lth  S e rv ic e  q u i te  u n d u ly .
I f  you i 'ce l t h a t  u s in g  M-500 i s  th e  b e s t  th in k  to  do, we can  a r ra n g e  v e ry  
e a s i l y  to  have th e  m a te r ia l  made up in to  f l u i d ,  canned and sh ipped  to  Dayton 
by Ju ly  1 . I f  you f e e l  t h a t  i t  w ould be w is e r  to  d ec re a se  th e  h aza rd  some­
w hat, we c o u ld  d ec id e  to  c u t  t h i s  clown t o  a f ig u re  around 3 .0 , w hich w ould 
s t i l l  be 2jg t im es  as h ig h  as  Dd sEhd 1 .6  t im e s  as h ig h  as an y th in g  we contem ­
p la te  u s in g .  In  th e  l a t t e r  c a s e , th e  second q u e s t ion  a r i s e s  as  to  w h e th er 
th e  m a te r ia l  shou ld  a ls o  approx im ate th e  a c tu a l  co mp o sitio n  o f  th o s e  f lu id s  
we w ou ld  u s e  o r  w h e th er we co u ld  make up a t  t h i s  tim e  f l u i d  o f  th e  same o v e r­
a l l  v ap o r p re s s u re ,  b u t o f  d i f f e r e n t  c o m p o s it io n . The l a t t e r  w ould be o b ta in e d  
by m ix ing  M-500 w ith  te t r a e th y l l e a d .  Y /hile t h i  s would red u ce  th e  amount o f  
w ork in v o lv ed , we sh o u ld  n o t be in f lu e n c e d  by  t h a t  co n s id e ra t io n ,  a s  we a re  
f u l l y  p re p a re d  to  p u t in  w h a tev e r amount o f  w ork i s n e c e ssa ry  to make th e  
f l u i d  f u l l y  s a t i s f a c to r y  f o r  th e  t e s t .  P o s s ib ly  a n oth e r  argum ent in  fa v o r  
o f u s in g  th i s  m ix tu re , how ever, i s  t h a t  i t  would c on ta in  more te t r a m e th y l le a d  
th a n  any o f  th e  o th e rs ,  and th e re fo re  m ight be c o n sid e re d  to  g iv e  us a  more 
e x a c tin g  t e s t  th a n  th e  s t r ip p e d  m ix es .

In  a d d i t io n  to  th e  above two m a jo r q u e r ie s ,  I  vo u ld  a ls o  l i k e  to  
have you a d v ise  me p rom p tly  whe th e r  you th in k  we shou ld f u r th e r  su p p o r t o u r - 
f ig u re s  by a c tu a l  d e te rm in a tio n s  o f v a p o r iz a t io n  o f l e a d  'under th e  c o n d i­
t i o n s  in v o lv ed , o r  w hether you c o n s id e r  th e  above fig u r e s  s a t i s f a c t o r y .

I  hope you w i l l  f in d  i t  p o s s ib le  to  l e t  me h ea r from  you soon on th e  
s u b je c t ,  s in c e  depending on you r answ er we may s t i ll  have a f a i r  amount o f  w ork 
to  do in  a c o m p a ra tiv e ly  s h o r t  t im e . I  can a lso  send you a more e la b o ra te  
re p o r t  in c lu d in g  a l l  ou r c a lc u la t io n s  and p l o t s ,  o r s t i l l  b e t t e r ,  we co u ld  a rran g e  
a co n fe ren c e  to  d is c u s s  th e  whole m a t te r .

Verjp7tj ru ly  y o u rs ,
GC:AMC -
cc : TV. a .  E dcar X ?  0019270 _ _ _X.


