ETRYL GASOLINE CORPORATION

RESEARCH LABORATORIES

. T2 3 EAST MILWAUKEE AVENUE

DETROIT, MICHIGAN

INTER-OFFICE
CORRESPONDENCE June 26, 1939

Dr, Rovert A, Kehoe

Dear Zob:

I sm sending you herewith a copy of our report LTD #35-27
entitled "Sludge Formation in ¥thyl Casoline”. This work was carried
out at bthe suggestion of Dr. lachle to get some ides of the smount
and mature of the sludge {ormed in Lthyl Gasoline., Somswhat to owr
curprise the sludge formaticn was decidedly small and most of it
remained in the gascline, Insofar as this work is significant, I
would say that we would not expect much lead sludge in Ethyl Gasoline
storage tanks unless the btank has been spiked, Your compents will

e appreciated,
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1
Zo study the Jormation and nature of sludge produced in othyl
casoline during its storage in ventud mild steel tanks,

Seventuen months storege of Ithyl pasoline (conteianing .12 .
Po/cal. addod as 70-45 Sthyl fluid) in & 55 gallon vented, half-rilled
steel drum produced a descomposibicn of 3.1 of the eriginal tetrasthyl
lead with 7*~ of the decozposed tetrasthyl lead soluple in the gasoline

and the remaining 20 present in the sludge. 0. %/ 7?2

2

25 gms,. (dry basis) sludge had formed, ol widca oaly I/ was
lead and the remainder wes rust, dal. of the Ised in the aluocc Was
srianic and the cther hslf inorgenic lead compounds, / (R G s

iugt waz Icund in a depression on the botiom of the drws Hut the
sides were froe of rust, 2Only tracus of waber had condensed in the drua.

Ethvl aaoll 6 Was wade u“ ﬂiXxnu 2 5 ac. *ed Med™ (70=45)

Sauples ol the pasoline wWere removed lor lead analysis at the
ond ol 1,4, .7,10 and 17 months. the legv three ua“pleu were alsu exde
trocted wilth Lo lg0H to determine the amount of 'lead eliyl halides in
the jasoline. ] '

\

sbout 22 jellous of gasoline wus lelt ot the end of the exper=-
laent., it was rencved and the sludge snd rusi werc rubbed loose and
rinsed out with pascline snd 2 LiaOH, 211 of the pagoline wes Piltered
hu sludge wnich was colloeted wos then dried in a vecuum dessicator,
wei.hed and snalyzed, Jie 2, #Hg0d rinse was al“o analyzed ior lead
to dutersine approxzimately Lhe omount o sludge whicn tad wot Leen removed
2 the drum but irem waica Uhs kg 04 had ewm ‘agted thy organic lead.
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the blending tunks *or fcr Ly M¢nutue. ihis iﬂaclluu Was taen pumped

into & new gasoliue~rinsed 55 rnellon mild stgel druwm. Ihe filled drum

iy %%rzght position and witq/uunis oucratcl, tipat was lelt in the storsge
sred 8t tae Lilwaukes laboratery fru Jamuary 7, 193¢ until Februsry 10,1838,
ihe drum was then sent out to the Lightemile laboratory whera it was stored
outside in the open in an uprigld oosxb” n yrem vebruary 10,1838 to ey 31,
1582,  Approximately 22 pal. of gasolire was removed and a small copper

tube vent pipe instelled on rebruary 10,198¢. Ihs drum was shaken at
irrezular intervals, usually daily,
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RESULTS:

Lead Content of Gesolinc - g./zal,

Tine - Mo, Total Po Pb sol, in 29% Wi, Ol
0 3.12
1 3.20
4 3.27
7 375 0.049
10 3.84 0.051
7 4.46 0.094

Sludge Aralysis

Total sludge (eale'd. from Ni,OH rinse) 25

£e

<

Sludre remcved from drun (dry basis) 7.8 F
Anslvsis of dried sludgo

Total lead 3.,01%

Soluble in igﬁﬁﬁc solution 1.93%

Solubls ia 27 YL 04 selution 1.72% —

Lesl Drun Ingpection

1

There was little water in the residus taken from the drum,
The residue or sludge comsisted mostly of scaly pilaces of rust,
wnich nad bsen scraped from the bottom of the drum, The sides of
the ¢rma wers in perfeet condition, whe only rust beins ian the
deprsagion in the bottom of the druva,

YT TCQTTNTY AT IO M
DISCUSLICE O RIBULTS:

he o*al lead concentraticn in the gasclire inereased from

. PT/ﬁal because of the e¢vaporation of the licinbter ends
The lead alkyl corpounds (bromides, chlorides,

xides), scoluble in the masnline but extractiole

32d steoadily Jntll they reached 27 of the total lead

due ho the rezesicn of tebraethyl lead with %the haloren carriers in

the Ethyl fluid (e“ ylene dlbromide and ethylene dichloride) and their

desomposition products.
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The sludge, consisting mostly of rust, contained 354 Pb, about
2alf of which was izmorgaxic and the cther half orgenic lead compounds,
insoluble in gasoline ((Et.Pb)eC0z, ete.), Since neither ammonium acstate
nor amucniwsn hydrozide are perfect sclventy for inorgenic and organic lead
canpounds, respectively, they probavly give cnly en spproximation, It is
interssting to notc that of the 3.1% of the original tetrsethyl lead which
had decomposed, Y454 of the preduct was sclutle in rascline end 20#% was
found in the 'sludge.
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Breathing of the drum, due to alternabe heatin; and cooling,
introduced sufificient wate:r to rust the bottom of the drum moderately.
The heating and cooling were accenbuated because the drum was painted
black on the outside and exposed to .sunli.ht for part of the day. It
was well veniilated by means of a copper tube. In view of previous come
plaints, it is interesting to ncte the absence oi rust cn the sides of '
the drum exposed to air above Ltihe :asoline.

F. J. Dykstra
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