ETHYL GASOLINE CORPORATION

MANUFACTURING AND TRAFFIC DEPARTMENT

MAIL ADDRESS: BOX 1271, WILMINGTON, DEL.
FREIGHT ADDRESS: CARNEY'S POINT, N. J.
TELEPHONE: PENNSGROVE, N. J. 280 EXTENSION B3SO

INTER-OFFICE
CORRESPONDENCE

Hay 11, 1538
Ur. J. H, Schaefer

Dear John:

%e are attaching letter of April 28 from Oscsr Lewis to yourself
relative to the steaming experiment of ¥r. Ball. Our anslytical results on
the samples forwarded by Ball zre as follows: , .

C(/\\«; NeRSL

. f\«w; o
Total Lead Calculated Tobel Total Legd
Sample as T.Z.L. ualeuia:ced ~“Galoulated X
10, Color {ece. ver zallon) / ~.a8 % Pbyw/ (wm -~ E L
7€y ——Lsenee
ST-1 ({Hg0 portion) \Eface only. Less
than 0, 0005%
ST-1 ({sSolid portion) SN, (1o Bd Found)
ST=-2 115% 2,79 NN\ 0.1074%
ST-3 140 3e22 . N0 0ll21
ST-4 160 3,51 o2 7 04129
ST-5 175 17> p— Q.118
ST=-6 - 3e 85~ o 0.132
ST-7 220 383~ ’x_} Cel24
ST-8 290 3.91\ 0.1539
ST-9 350 5.8 e’ 0.24
ST-10 - 4,25 0.145
ST-11 350 3.51 0.128
ST-12 (Hp0 portion) 0.016 ~ 0.025%
ST-12 (Resinous portion) 0.068 0.104
ST-13 (H,0 portiom) Hone - None .
ST-13 {Solid vorition) 0.0043 0.0087 YAt e

Samples ST-1 and ST-13 each consisted of a solid portion containing
iron seale and a2 gritty or sandy substance and a water layer adove the solid
metter., The water was gepsrated from the z0lid by filtration and esch portion
tested for le=ad.

Sample ST-12 conteined a resinous or gummy layer with a water
lsyer above. These were also separeted and sach tested for lead.
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¥r. J, H. Schasfer
¥ay 11, 1938

In ccmmenling on the anelytical results, it is our opinion that
Sumple 5T-3 shows probsbly too hizh a figure for lead content but that all
other results ars within reason, Not much value can be placed in the color
strengths since here we run into increases in color due %o concentration
during steaming =nd also show color deterioration dus to prolonged applica-
tion of heat, Otherwise, we i1eel that all analytical figures are self-
explanatory.

The report of experinental procedure and the analytical results
have been discussed with both Colvin and Biehle snd we are including the con-
sensus of our opinions in commenting on this subject., First, the quantity
of five gallons of gesoline in a 585-gallon drum seems quite proper sinoce this
corresponds to three square feet of refluxing surface per gallon, very nearly
the same surface per geollon es found in a standard §0%' x 40' (20,000 barrel)
refinery tank when there zre two inches of gascline in the bottom. The five-
gallon gesoline content alac corresponds fairly closely with two inches in a
20,000-barrel tank on the basis of area exposed. Ior example, in the tenk,
thers were 0.77 squars feet of gasoline exposed per gallon, vhereas in a
20,000-barrel tank, a 2-inch depth corresponds to an 0.82 square-foot exposure
ber gelleon,

However, two ltems in the report indicete that the quantity of
stean introduced was entirely too great for perellel comparisons. The
temperature of 140° was reached in between two and three hours, vhereas at
the refinery, twenty-four to thirty-six hours are reguired before reaching
that temperature, the theoretical goal. In this test the maximum ran up to
170° for over one hundred hours, These temperatures are Fahrenheit,

Furthermore, the steem condensate smounted to one gallon per
hour or in total, twice the content of the experimental tank. To have been .
consistent with refinery expsrience, total condensste should not have exceeded
ten zallons, besing the quantities on comparable units of refluxing surface.

The one experience in the test which seems out of line with
refinery experience is why 1% took longer to strip out the gasoline than is
normal for a tenk steaming vhen using steam quantities so much greater then
normal. The explznation meay be due to the strong draft or chinmmey effect
venbting refinery tanks, vhich effect ie virtually non-existent in a small
containsar,

The statement is made in the report that lead in draw-off water
is probably negligible due to the very slight solubility. This does not
necessarily follow since lead might be present in suspended or emulsified
form in sufficient quantities to affeect results, particularly considering
the larger than normal ratio of draw-off water to gasoline.
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¥r, J. E, Scheefer
sy 11, 1938

If the reflux ratic in the tank has any relation to the removal
of lead by steaming, then the small scale experiment is not comparable to
large tank steaming. The ratic of unwetted drum area to free drum voluzme is
almost twenty-five tinmes the same rmatio for a2 60' x 40! tank, The effect
upon refluxing is shown by the fact that in the field the condensate amounts
to about three times the volume of the gasoline, while in the small scals
experiment, even im the first forty hours, the ratio of condensate to orizinal
gasoline wasg 8:1. '

s has been borne out by the snalyticel rssults, it 1s reasonadle
to supoose that the concentration of lead in the residusl gasoline increases
a3 %he steaming »rozressea, Thersfore, considerable lead will be distilled
in the latter stages of the steaming. In the experiment, the latter stage
might be considered the period from forty hours on, when the last 10% of
zasoline was distilled., During the lsst sixty-five hours, zpproximately sixty-
five galions of condensed stesm refluxed into the tank end wmust heve carried
suite a bit of the lead with it., The lsyer of gmsoline during the period wes
not over one-quarter inch in thickuess snd therefore, re-absorption of lead
by the gasoline must bzve been lower than at first. From these considerations
it would not be surprising if = lurgs asmount of suspended tetraethyl lead left
the drum with the sixty-five gzllonsg ¢f draw~off water.

#Finulily, in order to interﬁret the resulis more intellizently,
it would be preferable to retain a materizl balence during the course of the
experiment., Iz tals way 1% mizht have beern possiltle t¢ check the results.

There are seversl factors to be considersd in interpreting the
results., First, let us nassume thal the sample of sludge submitted was represent-
ative, Ve estimate ths total sand vsed up to & three~inch level %o be equal to
Os4 cudbic feet, with an estimated weight of forty-a2izht pounds at 120 pounds
per cublc foot., The lead present in this welight of sludgs, ss tetrasthyl lead,
is 1.5 grams based on the 0.0087% of tetresethyl lead for the solid portiom of
S7-13 and calculated from the esssumptions just made. The resinous portion,
which snalyzed at 0.,104% tetrsethyl lead, shows a total residus of 0.2 grams
ag tetrzethyl le=d besed on the 1% of original volume as the residue, and the
semre gravity as for water. The totul residus of tetraethyl lead found in the
container is therefore equal to gomewhut less then 104 of the originsl welight
of twenty-three grams of Vtetrsmethyl lead present.

Thus, it is safe to ussume that in the steaming operation zt a
rafinery, 2t least 107 of the quantity of tetraethyl lesd nresent in the gaso-
line layer will remein after compietion of the steaming end that in ell prodbability
the lesd residue will exceed this figure.

e are attaching several extra copies of this report for your con-
venience in the event thet you find it advisable to distribute it in its present
form.

Youra very truly,

HE 0022581 Ae Po Stover



Boston, Mass,
STEAM TEST
I. General

In wrevaring gasoline storage tanks for cleaning, the quickest method
in driving out vapors and the remaining gasoline is to steam the %ank for at
least forty eight hours. The gue-tion has arisen g2 to what happens when leaded
gasoline tanks are stecmed., A test on a small scale was carrled cut to dring

to 1ight some vnreliminary data on this sndblect.
IT. Purpooe
A. To determine whether or not lead s driven into the remaining
gasoline as successive fracticns are ateamed off in a leaded gasoline

tank,

B. To¢ determine whether 1l2ad is driven into sludge during this
procese, :

I1I., Descriotion of test

A. ZFculpment used -

1 - 5% sallon drum

1 - 300 - 400OF thermomater

Steam connections at 150 1bz, per square inch pressurse
Iron rust and scale used aa "sludge"

A 12" x 1Y rusty iron pipe partially submerged in gasoline
and waisr corrssponding to a position of a swing arm.
Water draw off bottles

Sample collecting bottles

B, Preparation.

The drum (hereafter reoferred to as tank) was placed in a hori-
zontal position with a 2" hole in the top, and a 2" hole cut in the
side 6" from the bottom of the tank. At the other end of the tank
an &% removable cover was held in place by stud bholtzs to assist in
sludge removal at the conciusion of the test. A steam jet from a
3" line was connected at the 2" hole at the and of the tank, and a
4" gtesm line was placed in the top man hole., These were controlled
by separate valves., A % water draw off was placed 3" from the bot-
tom of the tank on the same end of the 2" hole. Iron rust, scale,
sand an® water were then placed in the tank until the water level
reached the height of the drzw-off. A "sludge" sample was then taken,

It should be exnlained here, that thls test was carried out on
a small scale for two reasons. %We had no appropriation to work with
20 therefore conld nrovide no elaborate set wo such as a large tank,
scales, etc. Secondly, we falt closer control conld be kevt over
a gmall operation such as thie one.
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On this basis, we used five zallons of Tthy! gasoline in this
tank, As we desired to take 2 sampla as each 10% was driven off, we
first calibrated the 10% peints on a measuring rod with water, The
ga%oline w#as then nlaced in tre tank, and ths readings checked for a
full 100%, Tre thickness of the lavel of the gmsolina layer on the
ton of the water was about 2 inches, and brought the lovel of the en-
tire contents of the tank g" below the opening in the end where the steam
7as introduced., In discenesing tank cleaning with various plant opera-
‘ors, we have found that the layer of ~asoline on top of =atar will
sometimea run betwoen 1 and 3 inches. We "0 not maintain that 2%
inches is an average, but we 3till feel it is within limits of actual
nractice,

According to the A.P,1. figures, tank ateaming i3 normally run be-
twean the temperatursa 140 and 1700 F. This reoresents from 20% - 40%
steam saturation. This s turation 18 reported to be satisfactory to
meke combustible mixtures aafe, In keening with general practice, ths
temparatures throughout thl= test were run hbetween these limits. The
steam was tuarned on thru the top man hole, and gradually worked up to
1356¢F, ¥e intrcduced ste:m thru the top in order to effect a smother-
ing action on the vanors in the tank. This is common practice at the
beginning of steaming & tank, and this procedure was followed until
about 30% was steamed off.

As the tank was stenmed, water formed by ths condensation raised the
svel of the waler bottom so as to throw off any readings we might get
by sticking the tani., It waa necessary therefore to draw off any ac~
cumulated water thru the tap provided for this purpocse. 3By drawing the
water to this lewel, we reached the zero point on our calibration or
measuring rod, and readily determined how much gasoline had heen rteamsd
off., The lea? solubility in water beinzg extremely low, we believed
any water insolubls products would go directly to the bottom of the
tank. Inasmuch .as we were primarily trying to detarmine whether or not
the 12a’ content of the resicdual gasoline wa: increasing, we felt that
drawing off water would have 1littls or no effect on ths soluble lead in
the zasoline. Sampling was carried ont thru the same draw off,

This name m-thcd of dstermining the fractions steamed off an? sampl-
ing was followed throunghont the test. We tried to sample at each 10%
voint, but this was found to be immossible.-

The following cchedule gives sample identification (St. for stesm
" tect) along with temperatures at the time sampling was taking place.

Sample Mo, Temperz ture Identification
st. 1 —— Sludge before test
gt. 2 ——— Cities Serv. Ethyl before test
gt. 3 1350 After first 10% ateamed off
st. 4 117 25%
St. 5 130 30%
St. 6 140 hog
St. 7 1z 50%
St. 8 140 60%
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Sampmle No, Temperature I2entification
St., 9 160° go%
Ss. 10 170 Q0%
St. 11 170 95% -
St 12 170 Reaidue on water bottom
5%, 13 - 8ludge aftar test

The temperature wzs lowsred to apmroximately 120C0F after the firat
10 was taken off, as it was felt the test was running too ranidly.
Zvan thougzh we 21¢ lower the temperature the next 109 noint was not
hit, and we had tc tuke a sampls after 75% of the grneoline had been
steaned off. We also took a szmple at the 30% voint. Prom then on,
w2 hit the 10% points fairly regulatly, excepting the 70% point which
came off during the night.

Steaming was rot continuouz until after the 50% point had bean

ezched, as the fractions were coming at too freguent intervals to allow
running over nlght. bere, a cuestion may be raised as to whether some
varisdle might have been introduced by shutting down from time to time,
instead of running a continuouns teat. We know that when the steam s
shut down, the reaction slows down due to lowsr temperaitures, and also
thet nore water is c-ndensed into the bottom of the tank. Aside from
this, we cannot ses whare shutting “down would interfere with the purpcse
of the test. Incidentally, both man holes were closed when the test
was shut down.

The follioving glves a brief log of the test.

Accumulated
Steaming Time Tins Oeccurrence
0 Tues. Mar. 29, 2100 P Test started

15 minutes 218 PH First 107 off

) L 2:45 First. 25% off
1 hr by 4100 PM First 30% off
2 #3 h:hs pu Steam off
2 w1 o# Ted, Har. 30, 10:00 AW Steam on {Rag plugging men

hold saturated with gasoline)

3 hr %0 minutes 11:00 AM Firat 40% off
g mup 415 7 Pir=t 50% off
g n3p beks py Steam off

n3g om Thurs.dar. 31 Steam on (continuous steaming)
16 hr. 20 minutes  Thurs.Mar. 31 B:iL5 Pu Pirat 607 off
3 nr, 15 M Pri, sor. 1 10330 AM First #0% off
bo » 3 hehs Py Tirat 900 off
57 % 30 ¢ Sat. April 2, 11:00 AM First 95% off
105 hrs. flat Yon. April 4, 11:00 AM Steam off

A8 can be nnted from this log, although the tank was steamsd for
105 hrs, over 95% of the gasoline was removed in 59 hours or approxi-
mately one half this time, The residue was a viscous substance - about
the consistency cof petroleum jelly. It io estimated this residuse,
remaining after 105 hours stesming, reonresented about 1% of the total
volume of gzasolire put in the tank.
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Iv. Commentsg

Inasmuch as the steam test was cxrried on in a 55 zallon drum, it
1s beiiavad this conld be used as a basic unit in determining larger
tents. For exammle, it was foun’ that approximataly one gsllon of water
condensed every hour at 0% stsam saturation. IY a test should %= ma“e
on a larger tank - by knowing tre size of this tank - the condennation of
watar could be determined by miltinlying the size ir barrels by one
Zallon p2r hour.

It is Dbeileved any tank should be steamed at loanst forty eight hours
to fres the tank of wvapors, if steaming alone 1s to ba denended upon.
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