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ETRYL GASOLINE CORPORATION

RESEARCH LABORATORIES

. 723 EAST MILWAUKEE AVENUE

. DeETrROIT, MICHIGAN

INTER-OFFICE
CORRESPONDENCE

June 26, 1939

Dr., Robert A, Kehoe

Dear Zob:

I em sending you herewith a copy of our report LTD #38-27
entitled "Sludge Pormation in Wthyl Casoline", This work was carried
out at the suggestion of Dr. iachle to get some iden of the amount
and nature of the sludge formed in IZthyl Gasoline., Somewhat to our
surprise the sludge formation was decidedly small and most of it

:ained in the gasoline, Insofar as this work is significant, I
wiould say that we would not expect much lesd sludge in Ethyl Gasoline
storage tanks unless the tank has been spiked, Your comeents will
be appreciated,

Very sincerely ycours,
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Zo study the rornutian and naturs of sludge produced in Lihyl
cmsoline during its storage in vented :ild steel tanks,

75
Seventuen nonths storege of Ithyl pasoline (contaialng 3.12 ;. gju;/m*/ ¢
Bb/wal. added as 70=-45 Dthyl fluid) in & 58 gdl-un vented, half-Tilled

steel drum produced a decomposibicn of 3.1/ of tas original tetraethyl

lead with 74,% of the decomposed tetrasthyl lead soluyple in the gasoline

and the remaining 265 sresent in the sludge. O. %/ 7?

25 gus,e (dry basis) sludge had formed, ol wiicg only 35 was
lead and the wrsmainder wes rust, .als of tine lsad in the alUbe Was
orianic and the cther helf inorgenie lead coupcunds, /; 0w G s

iugd was Iound in a depression on the botitom of the drwa vut the
roe of rust. Only tracus of water hoad condensed in the drwa.

Zthyl gesoline was wade Uy mixing 235 ce. ked "44" (70-45)
srhyl fluid with 30 gallong of §h te ked Urowvn winter :rade gasoline in
the blending tunks for Lforty minuvtes. ihis gesolins was then punmed
*“uo @ GW\L80011“0~FLﬂSGG 55 gellon mild steel dram. Chs filled drum

ﬁ/quﬁﬁ t posibtion and witn/uuﬁis roderately tipant was leit in the storsge
t tae Milwaukee iasboratory fruu Jamary 7, 1938 until februery 10,1838,
zae drum was then sent out to the Light-mile laboratory where it was stored
id the open in an upriplt positicn irom (ebruary 10,1938 to ey 31,
pproxirately 22 pal. of gasolire was removed and & small copper
tube vent pipe instelled on rebruary 10,19%6. ihs drum was chaken at
irregular intervals, usually daily,.

uamﬂlvu £ the gasoline were removed {or lead analysis at the
snd or 1,4, .7,10 and 17 wonths. the lasv three samples vere alsu exe
trocted with Zepe ig04 o determine the mmount of lead¢ eliyl halides in
tie usoline, | '

\

About 22 gsllouns of gasoline sius lefs ﬁt%tho end of the experw
iment, It was rancved and the sludpe and rust were rubbcd loose and
rizsed out with pascline snd 2, LigOH, All oi the pasoline wes iiltersd
end tihe sludge winlch was collecoted wos then dried in & vecuum dessicator,

wel,hed and analyzed. S 2,5 Hdg0d rinse was also analyzed for lead
to detersine approzisately the amcunt o:r sludge WﬂiCJ Luu a0t been removed ¢

Irem the drum but frem wihlea Lhs H0404 had extracted the organic lead.
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RESULTS:

Lead Content of Gesoline ~ p,/zal,

Time - Mo, Tolal Pb Pb sol. in 295 1T, OH
0 3.12
1 3.20
4 3.27
7 3,75 0.049
10 3,84 0.051
7 4,46 0.094
Sludge Analysis
To%al sludge (eale'd, from Ii,0H rinse) 25 gm.
Sludge remcved from drun (dry basis) 7.88
Anslvsis of dried sludge
Total lead 3.,01%
Soluble in i@ﬁéﬁc solution 1.93%
Solubls ia 27 YI,nNH seluiion 1.72% -

Siesl Trum Ingpection

There was little water in the residue taken frea the drunm,
The residuc or sludge conmsistes mostly of scaly pieces of rust,
winich nad becn scraped from the bottom of the drum, The sides of
the ¢rmm wers in perfoct condition, the only rust beins in the
dc?resglon n the bobttoma of Lhs drua,

lead concentraticn in ths gasgoline increased {rom
£ Pb/cal. because of the ewvaporation of the lisiber ends
o . The lead alkyl carpounds (bromides, chlorides,
arbonates and hydroxides), soluble in the fasoline but extractiole
y the NdgOT, inerzased siecadily until they reached 2% of the total lead
the reaesicn of ﬁc;rwethyl lead with the haloren carriers in
e Ethyl fluid (othylene dibromide and ethylene dichloride) and their

decompositiocn products.

The sludge, consisting mostly of rust, contained 3; Pb, about
nalf of whkich was izmorgaxic snd the cther half orgenic lead compounds,
imscluble in gasollﬂc((LtéBb)2C03, gbe.). Since neither ammonium acetate
nor ammncnium hydrozide are perfect solventy for inorgenic and crganic lead
crapound s, ryspectlvclJ, they probavly give cnly en spproximation, It is
interssting to notc that of the 3.15 of the original iletrsethyl lead which
had decomposed, 74/ of the predust was sclutle in ;ascline end 204 was
found in the sludge,
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Breathing of the drum, due to altermate heating and cooling,
introduced sufiicient water to rust the bottom of the drum moderately,
The heating and cooling were accentuated because the drum was painted
black on the outside and exposed to . sunli.ht for part of the day. It
was well ventilated by means of a copper tube. In view ol previous com=
plaints, it 1s interesting to note the absence of rust cn the sides of '
the drum exposed to air above the :asoline.

F. J, Dykstra
6=-14~39
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