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The purpose of this menorandum is a comparlaon of our recent results
on the wvolatility of TEL irom Vitol with the data presented by C. C. Clark of
Thompson Products, Inc, in their Ketallurgical Department Report of Mareh 14,

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

In owr work nltrO#en was passed through the Vitol solutions s0 tnat
an e&ulllbrium mixture of nitrogen and vapor was obtained, This represents
the maximum concentration of vapor that would be obtuined in practice., A gas
 station attendant inspecting a tank of Vitol would be exposed 4o vapors of
about this concentration. On the other hand their tests with deep layers of
1iquid in beakers which are placed in a relatively slow stream of air certainly
40 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
rostulate the exaoct 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 guiescent surface. This type
of eveporation is difficult to interpret for even the simplest case of a one=
phase system; our work on the air-esvaporation of & TEL-heptene solution under
similar ciroumstances (LTD 44-57, especially pages 12 to 14) suggested that non=
equilibrium evaporation of the surface layers ray play & most important part in
the evaporation rechanism., The presence of the disperse phase of the Vitol
further complicates the pictwre since our work has shown that 12% of the TEL is
present in this phase, although it is only 0.2% ol the total volume. This phase
has almost the same density as the rest of the mixture. Although the real state
~of affairs may aotually be quite different, our observations suggest that the
disperse phase was distributed through the Vitol during their evaporation experi-
ments in about the following way: Jjust after the sampling, when the solution
had been well mixed, the dispers phase was well scattered throughout; the sure
face area was thus about 0.2% disperse phase, rich in TEL. As time went on the
disperse phase gradually settled, leaving the surface essentially free of the
~disperse phase and therefore much poorer in TEL., However, at a later stage in
the evaporation enough methanol had been evaporated from the Vitol to increase
 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 swfaoce and
perhaps caused the formetion of a continuous film, These oonsiderations eme
phasize the complex nature of the evaporation phenomena in the Thompson Products
tests, and the difficulty of relating these tests to realistio conditionms,

' Ethvl Results

The recent reaults obtainedvhere are summarized in }igures l and 2
which show the lead~-methanol distribntiog aqd‘the conceptratign,of TEL_;Q the



;turuted air, fihe contrast Letween the evaporation of a lzuded gas oliﬂa aud
‘itol is olearly shown in ¥ig, 1, The TEL evapor-.tes very quickly {romn the
Jito leaving an essentially lcod-free residue, hut the TEL evaporates zo slow=-
1y From the ;jasoline thzt less than 1% has come over when 5% of the gasoline

nas evaporated and only about 5% when 907 of the gasoline has evaporated, (These
results correspond to essentially ideal solution behavior.) This wans that the
evaporation oi' leuded pasoline leaves tehind a heel which hecomes gro'ressively
richer in TEL as tn Pvanoratiun orou6eds.

w n,

The wmownt of lead in tha saturated air 1s many tinmes ;reater for the

Vitol in the earlier stages of the evaporation (Fige. £). The two figures ure
baged ca experiments urder equilibrium conditions in which the air is completely
saturasted with the mixtures, For this cuse, both leuded pasoline and Vitol give
an anount of lead in the air far in excess of the toxle limit, However, under
xore realistic conditlons, where the air is only partia lly saturated, it is
sti1l ovidert that there is bbout 100 times the probubiiity that the lead con-
snt of the air from the evaporation of the ¥itol will exceed the toxic limit

15 compared with the leaded pasoline.

“honsson Products Resulis

The genaral vattern of the conclusions from our results on Vitol is
rmed by the duta presented in the Thompson Products report. Fig. 1 shows

onf

cpe ropid removel of TEL from the sola+Jon because o the enhanced volatility
from ¥itol, 7Their zusoline results are less easily explained, since they
report n considerul e amount of TDL evaporation (18%) with much less than b0%

of the fuel over. This is so contrary to our °Tﬁerience that we think that their
analysis of the unevaporatsd fuel (3.23 co. ¥alL/gal,) may be in error. Our former
arperinents oo the evaperation of lesded pssoline were found to be in accord with
tiie physicochemicsl laws of the idesl solution, These lawe would lead us to ex-
peet ezgentially no cvaporation of TEL from the solution in the first 2.5 hours.

: 3 is zetnally 2 caso, the unevepornted el analysis should be 2,76 cc.

0L/ al,, and tre eutire curve would then be in agreement with our past experi-
ence, However, it is hardly credible that an error of this sirve could have been
vade,
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t is of interest %o note tha+ not one of their fowr experiments staried
w#ith the strted 3 ceo TEL/pal, This is shown in ths 9ollow1n tuble s

TABLE - Initial L d Gortent

e wla cce THL ner

Experiment solutionld TBLe fallon -
Vitol (&) . a3 0.212 1,34
vitol (b) 450 262 2,29
Blue Sunoco (a) 433 WST0 3.3
tlue Sunoco (b) . 450 o375 3618

1 From their Tabie 2
3 From their Taeble :
3 (3785)(Col. 2)/(Col. 1)
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%ot only do all the results deviate from 3 cc, per pgallon, but the
Vitol soluticns contain an emount closer to 2 ce. than 3, <ince the whole
experiment depsnds on lead analyses suon as these, this discrepancy in their
staterents custs considersble doubt on the validity of their work,
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