
Et hyl  Gaso l ine Corporat ion
Resear ch Labor at or ies 

72 3 East Milwaukee Avenue

INTER-OFFICE
CORRESPONDENCE

Det roit, Michigan

Jun e 2 6 , 1939

Dr . Rober t  A . Kehoe

Dear  Bob:

I  am sen d in g you herew ith , a copy o f our  r e p o r t  LTD # 39-27 
e n t i t le d  "Slu d ge  For m at ion  in  E t h y l Ga s o lin e " . Th is work was ca r r ie d  
ou t  a t  t h e  s u gge s t io n  o f Dr . La ch le  t o  ge t  some idea, o f th e  amount 
and n a tu r e  o f the s lu d ge  form ed in  Et h y l Ga s o lin e . Somewhat t o  our  
s u r p r is e  th e  s lu d ge  fo r m a t io n  was d e c id e d ly  sm a ll and most o f i t  
rem ained in  th e  g a s o l in e . In s o fa r  as t h is  w ork is  sig n i f i c a n t , I  
would say th a t  we would n o t  e xp e ct  much le a d  s lu d ge in  Et h y l Ga s o lin e  
s t o r a ge  ta n ks  u n le s s  th e  ta n k  has been  s p ik e d . Your comments w i l l  
be a p p r e c ia t e d .
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¿0 s tu d y th e  fo r m a t io n  and n a tu r e  o f s lu d ge  produced in  Et h y l 
ga s o lin e  d u r in g i t s  s t o r a ge  in  ve n t e d  m ild  s t e e l t an k s .

0 0  Is UÓ I b i J  X

Seven teen  months s t o r a ge  o f Et h y l g a s o lin e  ( co n t a inin g  3 ,1 2  gra 
?b / g a l. added a s  70-45 Et h y l f lu id )  in  a  55 g a llo n  ve n t e d , h a l f - f i l l e d  
s t e e l d r u a  p roduced  a d ecom p os it ion  o f  3 .1/  o f t h e  o r ig in a l  t e t r a e t h y l 
le a d  w it h  74/» o f t h e  decomposed t e t r a e t h y l le a d  s olu b le  in  t h e  ga s o lin e  
arid t h e  r em a in in g 26 /  p r e s e n t  in  t h e  s lu d g e . O • f /  / °

gs-<-r

25 gm s. (d r y b a s is )  s lu d ge  had fo r m ed , o f 
le a d  and t h e  r em ainder  was r u s t , d a li  o f t h e  le a d  
o r ga n ic and t h e  o th e r  h a l f  in o r ga n ic  le a d  compounds

w h iea  o n ly  3 /  was 
in  t h e  e lu d e s  was

/ í  yp a
Kuat was found  in  a d e p r e s s io n  on the- bottom o f t he  drum bu t  t h e  

s id e s  were fr e e  o f r u s t . On ly t r a c e s  o f w a te r  had condensed in  t h e  ¿ru in .

Eth y l ga s o lin e  was made by m ixin g 235 c o . fe d  "4 451 (70 -4 5 )
Et h y l f lu id  w it h  50 g a llo n s  o f Sh it e  Led Crown w in te r  gr ad e  g a s o lin e  in  
t h e  b le n d in g t a n k s  fo r  fo r t y  m in u tes * Th is  ga s o line  v.as th e n  pumped
in t o  a new g a s o lin e -r in s e d  55 g a l lo n  m ild  s t e e l  drum . The f i l l e d  drum 
ir ^ / up r igh t  p o s it io n  and w ith / bun gs m od e r a te ly t ig ht  was l e f t  in  th e  s t o r a ge  
shed a t  t h e  Liiw au keo la b o r a t o r y  fr u a  «January 7 , 1938 u n t i l  Feb r u ar y 1 0 ,1 3 3 8 . 
The dross was th en  cen t  ou t  t o  th o  E igh t -r a ilo  la b or a t o r y  whore i t  was s t o r e d  
o u t s id e  in  t h e  open in  an  u p r igh t  p o s it io n  from  Febr uar y 10 ,1338  t o  h ay 3 1 , 
1362, Ap p r oxim a te ly 22 g a l . o f ga s o lin e  was removed and a sm a ll cop p er  
tu be  von t  p ip e  in s t a l le d  on Feb r u ar y 1 0 ,1 9 3 8 . Tho drum was shaken  a t  
i r r e g u la r  in t e r v a ls , u s u a lly  d a i l y .

Sem ples o f th e  ga s o lin e  were ramoved fo r  le a d  a n a lys is  a t  t h e  
end o f 1 ,4 , -7 ,10  and 17 m on ths. xho la s t  t h r e e  samples were a ls o  ex­
t r a c t e d  w it h  t o  d e te r m in e  th e  emount o f le a d  a lk y l  h a lid e s  in
th e  g a s o l in e .

About 22 g a llo n s  o f ga s o lin e  was l e f t  a t  th o  end o f t h e  e xp e r - 
ii.ie n t . I t  was removed and t h e  s lu d ge  and r u s t  were rubbed lo o s e  and 
r in s e d  ou t  w it h  .ga s o lin e  and 2 ;, itUjOH. A l l  o f t he  ga s o lin e  was f i l t e r e d  
and th e  s lu d ge  w n ich  was c o l le c t e d  was th e n  d r ie d  in  a vacuum d e s s ic a t o r , 
w eighed and a n a ly s e d . The 2,» EÌÌ4OI r in s e  was a ls o  a n a lyze d  fo r  len d

he amount o; s lu d ge  w h ich  nad not  been removed:o d h e w d n e  ap p r oxim a te ly 
.'rom th o  drum b u t  from h ie d  th e  hfi^Oh liad e x t r a c t e d  th e  o r ga n ic le a d .
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SESULTo:

Lead Con ten t  o f Ga s o lin e  -

Time -  Mo. To ta l Pb Pb s o l . in  29;? M¿0 H

0 3 .1 2
1 3 .2 0  
4 3 .2 7  
7 3 .7 0 0 .0 4 9

10 3 .8 4 0 .0 5 1
17 4 .4 6 0 .094

Slu d ge  An a ly s is

To t a l s lu d ge  ( c a lc ' d . from Eii^OH r in s e ) 25 gm.
Slu d ge  removed from  crura (d r y b a s is ) 7 .6 8  1;

An a ly s is  o f d r ie d  s lu d ge

To t a l le a d 3 .017»
So lu b le  in  SH^Ao s o lu t io n X a 90/ ¿
So lu b ls  in  Z'% PJi/ .oii s o lu t io n 1.72?? -

St e e l Drum In s p e ct io n

There was l i t t l e  w ate r  in  th e  r es id u e  ta ken  f  ram t he drum.
The r e s id u e  or  s lu d ge  co n s is t e d  .m ost ly o f s ca ly  p ie ce s  o f r u s t , 
w h ich  had been  scr ap ed  fr om  t h e  bot tom  o f t h e  drum. The s id e s  o f 
th e  drum r s r s  in  p e r fe c t  co n d it io n , the on ly r u s t  be in g in  t h e  
d s r r s s s io n  in  t h e  bot tom  o f t h e  drum.

0? RESULTS:

The t o t a l  loa d  co n ce n t r a t io n  in  the ga s o lin e  in cr e as e d  'from 
3 .1 2  t o  4 ,4 3  g n . P b / ga l. because  o f th e  e va p o r a t io n o f the l ig h t e r  ends 
from  th e  g a s o l in e . The le a d  a lk y l compounds (b r om ides , c h lo r id e s , 
ca r b on a te s  and h yd r o x id e s ) , s o lu b le  in  t h e  g a s o lin e b u t  e x t r a c t io le

.e MH4OH, in cr e a s e d  s t e a d i ly  u n t i l  t h e y r eached  Z% o f t h e  t o t a l  len dJy,
“ J

due t o  t h a  r e a ct : t e t r a e t h y l le a d  w ith  the h a logen  c a r r ie r s  in
th e  Et h y l f lu id  ( e th y le n e  dibro.m ide and e t h y le n e  dich lo r id e )  and t h e i r  
d ecom p os it ion  p r o d u ct s .

a  o f

The s lu d ge , c o n s is t in g  m o s t ly  o f r u s t , co n ta in e d  3,;i Pb , abou t  
h a l f  o f w h ich  was in o r ga n ic  and th e  e th e r  h a l f  o r gan ic le a d  compounds, 
in s o lu b le  in  ga s o lin e  ( ( E t JP b ^ CQg, e t c . ) , Sin ce  n e it h e r  ammonium, a ce t a t e  
nor  ammonium h yd r oxid e  arm p e r fe c t  s o lve n t s  fo r  in o rga n ic  and o r ga n ic le a d  
c«expounds, r e s p e c t iv e ly , th ey p r ob a b ly g ive  on ly an  a p p r o xim a t io n . I t  i s  
in t e r e s t in g  t o  n o te  t h a t  o f t  he 3 .1 / i o f t h e  o r ig in a l t e t r a e t h y l lead, w h ich  
had decom posed, 74;-; o f th e  p r od u ct  was s o lu b le  in ga s o lin e  and 26?» was 
found in  t h e  s lu d g e .
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Br e a th in g o f th e  drum, due t o  a lt e r n a t e  h e a t in g and c o o lin g , 
in t r o d u ce d  s u ff i c ie n t  w ate r  t o  r u s t  th e  bot tom  o f th e  drum m o d e r a t e ly .
The h e a t in g  and co o lin g  were a cce n tu a te d  because the drum was p a in t e d  
b la ck  on th e  o u t s id e  and exposed  t o  s u n lig h t  fo r  p ar t  o f  t h e  d a y . I t  
was w e ll v e n t i la t e d  b y means o f a  copper  t u b e . In  view  o f jjr e v io u s  com­
p la in t s , i t  is  in t e r e s t in g  to  n o te  the absen ce  o f ru s t  on t h e  s id e s  o f 
the drum exposed t o  a i r  aoove th e  g a s o l in e .

F . J .  Dyks t r a  
6 -14 -39
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