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723 Ea s t  Mi l w a u k e e  Av e n u e

De t r o it , Mic h ig a n

I N T E R - O F F I C E
O R f l E S P O N D E N C E

September 12, 1938,

Dr, f i l l  la rd  F , Machie 
College o f  M edicine 
U n iv e rs ity  o f  C in c in n a ti 
C in c in n a t i ,  Ohio

Dear B i l l  :

I  am sending you h e rew ith  a copy o f  our re p o r t  LTD $38-46
covering the steam  d i s t i l l a t i o n  of some o f  your s lu d ge s , I  w i l l  
be in te re s te d  to bear from you how our r e s u l t s  compare w ith  yours 
on th e se  same sam ples,

Ue a re  co n tin u in g  our sy stem a tic  s tu d ie s  on th e  s t ab i l i t y  
o f  lead  compounds, co n cen tra tin g  a t  p re sen t on PbEtgOH and PbEtgCOH^»

I am look ing  forward to  your prom ised v i s i t  to  d iscu ss  
some o f  th ese  m a tte rs .
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FItOM

ODaibST OF SLUDGE'S AAD WATER BOTSDI-flS 

BLEEDIDG AI'-ID STORAGE TAPES USED FOR 

ETHYL GASOLINE

LTD #38-48 
2 7 7 .JP .1 ,2 ,4 ,5 * 6 ,7 ,

8 ,9  and 10* 
F . J .  B ykstra  
S e p t. 7 , 1938.

URTOSI

To determ ine th e  le a d  c o n te n t o f  s ludges and w a te r bottom  sample a 
from b lend ing  and s to ra g e  tanka used f o r  E thy l G asolin e . P a r t i c u la r  em phasis 
■ was p laced  upon th e  v o la t i l e  le a d ,  i . e . ,  th e  PbEt^ a lre a d y  p re se n t o r  formed 
by steam ing o f th e  s lu d g e .

CONCLUSIONS

- •  The ta n  w a te r bottom  samples from b o th  b lend ing and s to ra g e  
tanks 'ware w ith  two ex cep tio n s , f r e e  o f so lub le  lea d  compounds. The two 
samples w ith  le a d  each had o n ly  7 a g ,  pb p e r  100 c c.  o f  s o lu t io n .

2 .  The e ig h t s ludges f r a a  b o th  b lend ing  and s to rag e tanks had w ith  
two excep tions on ly  sm all amounts (l;/»3#) o f  load in  them, and on ly  a small 
p a r t  o f  th a t  cou ld  be removed by steam ing .

3 . S ludges w ith  h igh  le a d  c o n ten t, bu t w ith  o r  w itho u t v o la t i l e  
le ad  a re  p o s s ib le .  One sludge co n ta in ed  on w a te r - f re e b a s is ,  approx im ate ly  
Z O /j  lo ad , o f  which about 4jS could be removed by n in e  hours o f  steam ing* A nother 
sludge co n ta in ed  67;» lo a d , o f  which o n ly  a t ra c e  was v o l a t i l e  lo a d .

LETJiOi)

The w ater bottom  samples were sim ply f i l t e r e d  and analysed fo r  le a d .

The sludges u su a l ly  co n ta in in g  g a so l in e , w a te r , r u st  and s o l id  m a tte r  
were p laced  i n  a  d i s t i l l i n g  f la s k  and enough w a te r added to  b ring  the  l iq u id  
volume to  approx im ate ly  300 c o .

The l i g h te r  g aso lin e  f ra c t io n s  wore f i r s t  tak en  o f f  from th e  s ide tube 
o f  th e  d i s t i l l i n g  f la s k  and condensed in  i c e .  The sid e  tu b e  was th e n  d o s e d  
and a l l  o f  th e  vapors re f lu x ed  using  a  w a te r condenser to  re tu rn  th e  condensate 
to an ic e -c o o le d  t ra p  w hieh sep a ra ted  th e  ■ .«•.ter from the o i l  la y e r ,  and re tu rn ed  
the  w a te r on ly  to  the b o i le r  f la sk *  The p o r t io n  o f  th e  t r a p  v iiere the o i l  
la y e r  c o l le c te d  was g rad u a ted , en ab lin g  read ings to be ta k e n . I f  more th an  
one f r a c t io n  o f o i l  was d o s iro d , th e  re f lu x in g  was stopped long enough to  
p ip e t te  o u t the o i l  la y e r  a lre a d y  form ed.

A f te r  e q u il ib r iu m  was e s ta b l is h e d , th e  system  w ith  a GOg coo led 
condenser and a gaa b u re tte  in  th e  l in e  was c lo se d . A tmospheric p ressu re  
in  th e  system  was m ain ta ined  and th e  g as, non-condensable in  CO2 io e  was 
measured in  th e  b u r e t te .

The re f lu x in g  was continued u n t i l  no more o i l  o r  ?bBt^ la y e r  was 
formed. This t in e  v a r ie d  from th re e  to  n in e  hou rs, b u t ivas u su a lly  about 
s ix  h o u rs .
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The products th e n  subm itted  fo r  lo a d  a n a ly s is  were th e  fo llow ings 

1 s t -  P a te r-w h ite  g aso lin e  f r a c t io n ,  

fad -  Yellow o i l  la y e r .

3rd -  f i l t e r e d  " a to r  s o lu t io n  from th e  b o i le r  i l a s k.

4th. -  ¿he s o l id  re s id u e , d r ie d  o v e r  a c t iv a te d  aluzainum u n t i l  
m oderate ly  d ry .

DESCRIPTIOH o? SAMPL£S USED

277-XP-l -  Cample 37A-265S.
Bottom sludge from Esso /borage Tank, -$9 S tandard  O i l  ox' H .J . ,
Rookaway, l i  . J .  Sulk P la n t . S to rage o n ly , n ev e r p re v io u s ly  
d eem ed . March 11, 1337*

277-XP-2 -  Sample 37A -  3064.
Bottom sludge from th e  Texas Go., Clayxaont, D e l. Tank -<1362 
(B lending T ank).

277-XP-4 -  Sample 37A -  1713.
Bottom sludge from s tandard  O il o f E .J . ,  Aockaway, H.J . Bulk P la n t .
Tank #4« S sso lene (s to ra g e  o n ly ) .

277-XP-5 -  Sample 37A -  3678.
Dry sludge from A tla n t ic  R efin ing  C o,, F ran k l in , ?&., Tank #340.

277-XP-S -  Sample 37A -  3001.
Bottom sludge from R ic h f ie ld  O il Corp. o f  H.Y., Bayonne, B .J . t o r a i n a l .
B lending Tank # 2 .

277-XP-7 -  Sample 37A -  3681.
Bottom sludge Texas C o., M obile, A la . Tank #7038.

277-XP-8 -  Sample 37A -  3100.
Texas C o., p o r t  A rth u r , Texas R e f in e ry . Sank #1086.

277-XF-9 -  .¿ample 37A -  3014.
Side Wall 3calo from S tandard  O i l ,  Raw Je rse y , P a terso n , H .J .
Bulk P la n t .  Used fo r  s to ra g e  o n ly . Tank # 1 .

277-XP-1G -  W ater bottom  sam ples:
,1 -  B radford O il R efin ing Co., B radford , ? a .  Sank #77 , Hov. 12, 1936.

•#2 -  S in c la i r  R efin ing  C o., Houston, Texas, Tank (424, Bov. 25, 1936.
,?’S -  S tandard O il Co. o f  H .J .,  Canton ¿ e f „  B a ltimore , Md. Tank #225.

Coven b lends s in ce  tan k  c lea n e d . 5,248 l b s .  T .B .L . "0;'* Blend,
O c t. 26, 1936.

(4 -  C i t ie s  Serv ice R e f. Co., B ast B ra in tre e , ¿Mass. Tank . 23, Bov. 12, 1936 
#5 -  Humble O il & lte$f. C o., Baytown, Tex. B lend ing Tank #716, liov. 25, 1936 . 
#6 -  Cocony-Vacuua O il C o., P o r tla n d , Maine, Tank #3 2 , liov. 20, 1956.
,7  -  The Texas Co., Term inal B altim ore, Md. Tank #7094. Seven "{¿n B londs, 

4,443 l b s .  T .B .L ., O c t. 28, 1936.
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Tank ¿154, 58 B lends,¿8 -  Coire in a n t a l  O il Co,, K ef, B altim ore, ¿Cd.,
100,650 l o a .  X .3.L . O c t. 28 , 1936 .

¿9 -  k id -C o a tin o n t P a t .  C orp ., W est T u lsa , O k la . Tank ¿813, hbv . 17, 1936. 
j lQ  ~ C olon ial Beacon O il C o., g v e re t t ,  M ass. Tank ,118, liov. 18, 1336 .

I t i  <**si O

<f tmx>i. M a r n o  o SAUK SLÜ1XH»

G asoline O il w ater l'ìesids»
Experiment Sludge Gas ,'a l. Fb V oi. Fb ' Pb Pb
277-XP- (Dry b a s is )  :Evolved f ion ton t Content v: Content C ontent

Appr. Or. c c . CO . .
CO. r ,r . t . . e r .  . ■ -- ■ / 3-.......

1 45 r'0 9 0.756 5
0,

0,933 S f 0.253 18 .5  .
2 15 7 7 0.066 1 0.092 ' • 0 .061 0 .3
4 2 0 10 5 0.004 1 .3 0.002 • 0 .027 3 .1
o 01 49 n i l drop 0.0003 3 .1
8 3 U 4 0.002 r \  ^ n i l  •", ' 0 .023 2.8
■ 71 12 10 08 0.48 1 .2 0.08 ; .0 .0 1 2 ó  «0
:•» N J ■ 12 10 32 t ra c e 2 .2 t ra c e 0.044 67.3
9 36 13 n i l drop y j . 0.019 3 .2

277-XP-10 A na lysis  o f V iater dottora Samples (looCCS.)
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O 0.0067 g.  p b /lo o cc • ✓  t ^ A' •’ ». ■ ’

9 Blank Fb z - • .. '

10 0.0075 s . fb /l . 'O C O . . - , ;

vSSCUSSIOH o r  RESULTS

Gas e v o lu t io n , which u s u a l ly  accompanies th e  steam ing o f  th e  pu re load  
a lk y l  h a l id e s  was n o t an i n f a l l i b l e  in d ic a t io n  o f  th e se  compounds. Experiment 
277-XP-5 w ith  no v o la t i l o  le a d  and h a rd ly  any w a te r solubles le a d  gave a  la rg e  
amount o f  gas* At l e a s t  v o la t i l e  le ad  and w a te r so lu b le  2sad compounds were n o t 
formed by th e  changes which produced th s  gas e v o lu tio n .

The 67fi Pb re s id u e  o f  277-XP-8 was b la c k , su g g estin g  s t ro n g ly  p r e c ip i ta te d  
PbS. Alien some o f  t h i s  res id u e  was dropped in  d i lu te  li^SO^, HgS gas was evo lved ,
a t o s t  d u p l ic a te d  on pure FbS.

fiis ty p e  o f  s ludge o r  w a ter bottom  sample produced i s  l i k e l y  
dopondont upon the c lean in g  h is to r y  o f th e  ta n k . For in s ta n c e , th e  s to ra g e  tan k  
m i  oh had th e  v o la t i l e  lo ad  producing sludge o f  277** XT-1'had never boon c lean ed , 
and one ; f  th e  . w a te r bottom  sam ples, 277-XP-10 ¿8 w ith  so lu b le  lo ad  had come 
from a ta n k  in  which 58 b londs using  100,650 lb s .  of  T.A .L . had boon m ade.
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The tan k  reco rd s o f  th e  -water hot to n  and sludges te s te d  a re  v e ry  
incom p le te, b u t d es ig n a ted  b lend ing  ta n k s  d id  n o t  pro due o s ludges w ith  h ig h  
load  content» o r '¿rator bottoms -with more than  a  sm all amount o f so lu b le  load
in  them . ■

The s to ra g e  ta n k  appears to  be a most 
lead  c o n ta in in g  s lu d g es .

l i k e l y  source o f  dangerous

1C
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