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The purpose of this memorandum is & comparison of our recent results
on the volatility of TEL irom Vitol with the data presented by C. C. Clark of
Thompson Products, Ine, in their Xetallurgical Department Report of Harch 14,

1049, ‘e have also tried to assess the reliabillty of their work.

In owr work nitronen was passed through the Vitol solutions so tnat
an eﬂulllbrium mixture of nitrogen and vapor was obtained, This represents
the maximum concentration of vapor that would be obtained in practice., A gas
station attendant inspecting a tank of Vitol would be exposed to vapors of
about this concentration. On the other hand their tests with deep layers of
liguid in beakers which are placed in a relatively slow stream of air certainly
do not simulate either the equilibrium situation above or a typical spill in
which the liquid is present as a very thin layer. It is also difficult to
rostulats the exaot nature of the evaporation in their experiments, since the
solutions are first rather violently disturbed during the sampling procedure
and ars then permitted to evaporate slowly from a guicscent surface. This type
of evaporation is difficult to interpret for even the simplest case of a one=-
phase system; our work on the air-evaporation of & TEL-heptane solution wunder
similar ciroumstances (LTD 44~57, especially pages 12 to 14) suggested thet non=
equilibrium evaporation of the surfaoe layers may play & most important part in
the evaporation mechanism, The presence of the disperse phase of the Vitol
further complicates the picture since our work has shown that 12% of the TEL is
present in this phase, although it is only 0.2% of the total volume. This phase
has almost the same density as the rest of the mixture. 4lthough the real state
of affairs may actually be quite different, our observations suggest that the
disperse phase was distributed through the Vitol during their evaporation experi-
ments in sbout the followingz way: Just after the sampling, when the solution

~ had been well mixed, the dispere phase was well scattered throughout; the sur-

face area was thus about 0.2% disperge phase, rich in TEL. As time went on the
disperse phase graduslly settled, leaving the surface assentially free of the
disperse phase and therefore muoh poorer in TEL, However, at a later stage in
the evaporation enough methanol had been evaporated from the Vitol to imcreass

" the density of the bulk of the mixture so that the disperse phase was now lighter

than the other phase. This caused the disperae phase to rise to the surface and
perhaps caused the formation of & continuous film, These oonsiderations em=
phasize the complex nature of the evaporation phenomena in the Thompson Products
tests, and the difficulty of relating these tests to remlistic conditions,

' Ethvl Results

The recent results obt‘ined”here arewsunmarized in Pigures l and 2

which show the 1ead-methanol distribution and the concentration of TEL in the
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su *urutcd air. 7The contrust Letwsen the evaporation of a lzuded gas oliﬂa aud
vitol is olearly shown in Fig, 1. 7The TEL evapor-tes very quickly {rom the
Jito leaving an essentially lcod-free residue, but the TTL evaporates zo slow=-
iy From the jasoline thzt less tnan 17% has come over when 65% of the gasoline

nas evaporated and only sbout 5% when 9074 of the gasoline has evaporsted, (These
results correspond to essentially ideal solution behavior,) This mans that the
eveporation oi' leaded pusoline lecves tsohind a heel which hecomes gro'ressively
richer in TEL as the vvanoratiun 0r0~6eds.

the waownt of lead in tha saturated air is many times preater for the

Vitol in the earlier stages of the evaporation (Fige £). The two figures ure
based cn experiments urder eqguilibrium conditions in whieh the air is completely
satursted with the mixtures. For this case, both leuded gnsoline and Vitol give
an amount of lead in the air fer in excess of the toxle limit, [However, under
more realistic conditions, where the air is only partia lly saturated, it is
still evidert that there is bbout 100 times the probubiiity that the lead con-
ent of the air from the evaporation of the ¢itol will exceed the toxio limit

25 compared with the leaded pasoline,

“homnson Products Results

ihe genarsl vattern of the conclusiong from our results om Vitol is
med by the data precented in the Thompson Products report, Fig. 1 shows
e ruepid removal of TEL from the solution because o the enhanced voletility
from ¥itol. 7heir zusoline resulis are less easily explained, since they
n considersb e amount of TCL evaporsation (187) with much less than 50%
uwel over, This is so contrary to our ﬂtverience that we think that their
is of the unevaporated fuel (S.Zb ce. *al/gal,) may be in error. Our former
nepts oo the evapcoration of lesded pasoline were found to be in accord with
vhvsicochemicenl laws of the idesl solution, These laws would lead us 1o ex-

sentially no ocvaporation of ”“L from the solution in the first 2.5 hours.
: iz zmetually the cusoe, the unovs “O“utba fuel analysis should be 2,76 cc.
T?L/;a-., and tre euntire curve would then We in sgreemant with our puat experi-
ence, However, it is hardly credible that an error of this sirze could have been
vade,

t is of tcrpst to note that not one of their four ernerlmenta starteq
#ith the stited 3 2o, %/”. + 7This iz shown in ths 9ollow1n tuble:
TﬁBLF - Initial L d Gortent
. ml; ce. TREL ner .

Experiment solutionld TBLe fallon
Vitol (a) . 435 0.212 1,34
Yitol (b)) 450 282 2420
Blue Sunoco (a) 433 WST0 3.3
£lue Sunoco (b) . 450 o375 3418

1 From their Table 2
3 From their Teble ) ‘
3 (3785)(Col. 2)/(Col. 1)
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ot only do all the results deviste from & cc, per gallon, but the
vitol solutions contain an amount closer to Z co. than 3., “ince the whole
exgeri:ﬁnt’ﬂepends on lead snalyses suon as these, this discrepancy in their
statements casts considersble doubt on the validity of their work,

’,,@_“’/UJ*’(Q;V ey

George ‘Y, Thomson

GLT +J31:0

"KE 00206%9




Lead content of vapor
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