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THE EFFECT QF RERUNNINGyONvTHE TEL AND BROMINE GONTENT OF AVIATION GASOLINE

PURPOSE

To determine the 1ead and bromine content of the overhesad
and bottom cuts from the distillation, made by the Socony-~Vacuunm
Company, of a large batch of contaminated aviation gascline.

SUMMARY

Some 633,000 gal of finished lOO-octana gasoline, nominslly
containing 4.6 cc. TEL (tetraethyllead) and 3.75 g. bromine per gallon,
and having a high gum content, was rerun at below 300°C, taking 96%
overhead in two cuts.

The gnalyses summarized in Table I below show that 26% of
the TEL and 95% of the ethylene dibromide was distilled . -over, and also
thaet the distillation was modified st some stage to give a different
proportion of overhesd product. A small amount of TEL appsrently was
lost by decomposition, but 65% of it remained in the 26,000 gal. of
bottoms,  which thus contained 71 ce. TEL/gal.

. The overhead material, with its high bromine~lead ratio, is
to be blended with 9 volumes of fresh aviation stook. If Aviation
Fluid is then sdded to meke 4.6 cc. TEL/gal., this will give 1.07 theory
of bromine in the finished blend, an acoeptable emount.

: The high TEL oontent of the bottoms c¢alls for caution in
handling, in accordance vith the recommendations which have been made
by the Safety Department.: This: haa ‘been done by washing out the still
with 300,000 gal. of unlesded base. stock, reducing the TEL content to
5.60 ce. gal. . This material is to be further diluted some 12-fold,
. and ‘TEL. gdded-as: needed,mto\mak otor gasoline. One ssmple of such .
- unfinished material: contained: 1. ;?TEL/gal. of which some 40% was

]
<> - lead from the rerun operation:::This sample was sccordingly low in
= halogen content, containing only: 60%-of the requisite amount. In view
) of the possible detrimental: effect af ‘this, 1t would seem advisable to

<@ add tha addition halogen’oompoundsarequired to make up the’ deficienoy.

INTRODUOTION

'f-; ~ On Maroh 31, our safety engineer, Mpe, M., I, MeCooley re- I
ported to R. L. Goltz that:  "The Socony Vacuum refinery at Paulsboro,.
N. J., vas asked by, the Government to recondition two tanks of avia- '
tion gasolin ontaining 4.6 cc. of TEL, that had been =
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gasoline contained 30 milligrams of gnm and the other contalned 68
milligrams of gum, and were turned down as they vere above the 6 milli-
gram specification, _ '

"They received 632,940 gallons end recovered overhead
606,394 gallons, by running it through & refined oil still at 40
pounds low pressuréd steam, and not over 300 Gegrees temperature., The
balance of 25,300 gallons were considered bottoms in the still.

"They put this reconditioned gasoline into two tanks at
their refinery. Tank 562 representing 58% of the recovered gasoline
contained 0.70 oc. per gallon of TEL, tsank 563 representing 424 ov
recovereg contained 2.0 c¢co. and the bottoms in the still contasined
71.0 cec.

- It was planned to reblend with new stock in the proportions
of 911 for the overhead and 400:1 for the bottoms, adding the bottoms
ta house brand gasoline. For safety in handling the bottoms, the
still containing that materigl was to be considered as a blending
tank.

On April 28, Mr. McCooley reported further that "about 8,000
nbl."” of unleaded base stock was circulated through the still into s
storage tank; the product, containing "7.6 cc." of TEL per gallon, is
used to furnish 25% of the lead requirement in 2 blend of house brand
gagoline.

At our request, samples of the two overhead cuts, the bottoms
before and after dilution, and the finished motor gasoline were sub-
mitted to this Lsboratory and 1% was decided to determine the distri-
bution of bromine and to confirm the Socony-Vacuum figures for TEL
content.

AVALYSTS

Samples from Rernnnigg Operstion

The three samples, our No. M-546, were snalyzed as received,
being free from sludge: presumably the bottoms sample had been il
tered. The overhead cuts hed a faint blue color, the bottoms a deep
blue. Bromine analyses were made by the sodium biphenyl method (sce
forthecoming LTD) which should give better than 98% recovey. The re-
sults for TEL and bromine are given in Table I. ‘
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TABLE I < ANALYSES OF RERUN MATERIAL

% Reoovery calculated for input of 4.6 ¢c, TEL/gal. in Aviation Fluid
Voletil °F TRBL Bromine

Overhead Vol.% 1 Q0% co./mel. % Rec. g./sal. % Rea,
Overhesd S

Tanlk 562 55.5 130 260 0.80 3.4

Tank 563 %0.3 144 273 1.86 4,2

Total 95.8 ' 1.25 26,0 3.7 05
Bottoms 4, 2* 282 341 70.9 64.7 3.5 3.8
Logs o» error - 9.3 1.4

*By difference.

There were no ammonia-soluble bromine or lead salts in any
of the samples, except for a trace of lead in the bottoms sample, 0.5
2. Pb/gal,, showing that decomposition products such as triethyllead

bromide were gbsent.

Distillation data ave given in Table XI, From these asg
vell as the TEL velues it 13 evident thet the course of the distilla-
tion was changed at some stage in the direction of a higher propor-
ticn tgken overhead imto Tank 563.

TABLE II - DISTILLATION DATA

Sample Tank 562 Tank 563 Bottoms
3. gr. : 0.7143 0.7309 , 0.8276
Distillation ' : :
Initial o7 102 ' 260
10% 130 144 282
50% 196 - 222 301
0% 260 273 3h1
Final 310 311 . 304
Recovery 98.1 c8.2 98.0
Residue 0.6 0.7 1.5
Loss 1.3 1.1 0.5

Diluted Still Bottoms and Finished Gasoline

The two Samples, our No, M-562, were only analyzed for
TEL and halogen, with the results given in Table III,

PABLE IIT - ANAﬁ!sgs OF DILUTED SAMPLES

TEL Bromine Chlorine

cc.zgg;. g.ﬁgag. theories g./gel. theories

KE 0305308

Diluted bottoms ‘ 5,60 0,20 0.04 = - -
Wt abed ooaanldna 1 14 20 B3R c.24 - 0.57



DISCUSSION

Regrunning Operstion

In caloulating the percentage recovery of the TEL and bromine,
it was noted that the volumes of rerun material cited above do not
balance by over 1000 gal., and that the relative proportions of the
two overhead ocuts are probebly only approximste. DMNoreover, the dis-
orepancies between the TEL analysis from Socony~Vacuum and from this
Laboratory suggest that these cuts were not homogeneous. Also, the
exact amount of Pluid in the original 1s not given., A4s & result,
the caloulated recoveries given above in Table I are somewhat approxi-
mate, :

| With this in mind, and in view of the absence of ammonla-
soluble bromine salts, it ls probable that the recovery of ethylens
dibromide was essentially complete. On the other hand, the 9% losas
of TEL appears greater than can very well be accounted for by srrors
in the analysis or the material balance, and decomposition to this
axtent is not unreasongble in view of the necessarily high tempera-
ture and time of heating required for the distillation.

That the distlillation operation was changed as the run
proceeded is perfectly evident from the volatility date in Table II,
as well as from the lead analyses, although Mr. MeCoolsy was informed
that no changes were made. The amount of reflux must have been very
small, judging from the percentage of TEL distiiled over vhich 1s
just about that calculated for simple distlllation of aviation gaso-
line. Hence, a very slight change in the reflux could have accounted
for the difference between the two overhead cuts,

The distribution of the ethylene dibromide is unexpected,
in that 1%ts concentratlon in the bottoms sample, 3.3 g./gal., is
nearly as high as in the original, although 1ts boiling point (268°F}
i3 distinetly lower than the average boiling point of the bottoms,
Hovever, that result is confirmed by the analysis of the diluted
bottoms, which gave 0.20 g./gal. comparsed with 0,26 g./gal. calculated
from the above value. : 4

Reblending Operstions

Overhead cuts. - In reblending with 9 parts of new product,
it is presumed that addition Aviation Fluid will be added to make up
the deficiency in TEL and give 4.6 co. in the finished blend., This
will give a small excess of bromine, 0.07 theory on the average, vhich

is allowable.

: Dilution of still bottoms. - The quoted TEL content of 7.6
cc./gel. is presumably & typographical error, and the enalytical

KE 0065509



