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MISCIBILITY AND HEALTH HAZARD OF VITOL FLUID CCHMPONENTS

PURPOSE

(1) Tc determine the temperature and dilution at which
TEL (tetraethyllead) begins to separate from aqueous alcohol
sclutioas initially contalning 3 ce. TEL/gal.

emulsion stabllity of Vitol Fluid

{2) To determine the
@ internal and continuous pnazes.

ang tiae TEL content of th:

SUMMARY

The separation temperatures of TEL, 62-Mix, and 1.0-T
"Ethyl™ Antiknock Compounds from various Vitol-like water-zlconol
sclutions were Getermined. The separation temperatures of 62-Mix
fluid, at a concentration of 3 ce. TBEL/gal., from agueocus solutions
uontalnln 85 vol. % methanol, ethanol, and isopropanol were -60,
-7%, and ~-30°C., &eooective]y, as the concentration of water in-
ereased, tHhe TEL separation temperature rose rapidly.

Ahqueous solutlons containing 85% alcohol and 3 cc. TEL/gal.
s TEL, €2-Mix, or 1.0-T aviation f£luid were diluted with water at
room temgerature untlil a phase separation occurred. Separstion of
TEL begirs at the following alcohol concentrations: 68.2% wmethanol,
50.6% etlanol, and 34.9% isopropanol.

Vitol Fluild prepared according to the present formuls of
whe Thempson Vita-Meter Corporation is a murky, yellow emulsion. 1
Filtration of two samples through fillter paper removed the internal ke
or dispersed phase, ylelding a clear, yellow filltrate of reduced
TEL concentration. On standing or centrifugation, the internal
phases separated as light brown lower layers containing 10 to 12%
TEL. Altogether, it appears that the TEL in Vitol Fluid may be so
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easily concentrated in the course of handling that this antl-
kno¢k fluid constitutes a much more serious health hazard than
leaded gasoline of equal TEL content.

INTRODUCTION

It hes long been recognized that the additicn of
alcchol o motor fuels reduces knock anl gives generally better
performance. However, for several reasons alcochol has not come
into wide-spread commerclal use.

The Thompson Vita-Meter Corporatlon has experimented
with solutlons of water in alcohols, and has recently developed an
injecticn device designaited the Vita-Meter. This devilce i3 de-
slgn2d ¢ injeet the so-calied Vitol Fluid into the carburetor when
thne ranl’old pressure falls below a certaln value. The prazsent
Vitgol #Fluid is an aleohol-water mixture containing "Ethyl” Anti-
knock Compound and a @»ust ‘nhibitor, such as Penola 2210, in the
following proportions: 85 parts methanol, 15 parts water, 1/8 part
rust inhibitor, 3/8 part kevosene, and 3 cc. TEL/gal. as 62-Mix
fiuid.
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‘he Thompson V¢ta«ﬁete* Corporation 13 ncw marxeit-~
lag the leter and Vitol PFluid, it is desirable {hat Lais
Laboratory ?VliL&t' tnls meshod of increasing octane aumber, Tha
pragent work is particularly concerned with peossible nealth hazards
resuiting from the uze of Vitol Fluid; current experiments on tne
storame stabllity and the alr evaporation of the £luid will be
reportad in subsequent LTD's.
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EXPERIMENTAL

A ROTROESE 1 rstorots: i

Separation of TEL from Aleohol-Water Solutions

<

As an introduction to the study of Vi¢ ol Fluid, a study was
first made of the solubility and separatlion tenperatures of TRL from
various alcchol-water mixtures.
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The clouding or initlal freezing ﬁoints of varicus nixtt*es
of water end alcohols containing 3 cc. TEL/gal. as straight TIL, 62-
Mixz, or 1.0-T aviatlon fluild, are presented in Table I, As the con-.
centration of water increases,the TEL sepafatlon tenperature rises
rapldly. .
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TABLI. I -~ Separation of Leaded Alecohol-later Solutilons
Separation temperature, °C.,
_ for solution contalining 3 cc.
Alcohol TEL/zal. as
Kingd Vol. % TEL 62-Mix  1.0-T Mix
Methanol 85 ~40 -390 ~63
Ethanol 35 -T4 -73 ~-54{a)
Isopropanol 85 - ~-30(a) ~z6(a)
Methanol 75 -2 -- 25
Ethanol 75 -71(a) -356(a) ~36(a)
Iscpropanol 75 -37(a) -~ -21{a)
Methanol 50 - 25 25
Zthanol B0 - 25 z5
iscpropsnol 50 . ~21(aj -16{a)

{a) Separated phase was solid.

Dillution of Vitol-Type Fluids

The extent o which 85% alecohol solutions cenbaining 3 ce.
TEL/gal. as TEL, 62-Mix, or 1.0-T aviation fluid can ke diluted with
water before a second phese separates was also determined., These
gata, obtained by titrating 25-ml. samples with water, andé comparable
cata, supplled by the Thompson Vita~Meter Corpovation, are given in
Table IIX.

TABLE IT .

Separation 6f Vitol-Type Fluid on Dilution with Water ;

Alconol Ceoncentration., % alcohol {
85 vol. %) TEL Added As Ethyl Data Thompson Data :
Methancl TEL 69.3 . ;

" 62~Nix 68.2 73.5 :

" 1.0-7 Mix 69.8 - g
Zthanol TEL 51.2 - 3

u 62-11x 50.5 55.1 E

" 1.0-T 4ix 52.2 - :
Isopropanol TEL 36.3 -

" 62-M1x 34.9 38.5

" 1.0-7 Mix 35.3 -~

These data show that, of the three alcohols tested, lso-
oropancl 1s the most effective with respect to solubllizing TEL 1in
that methanol is the least effective,

water and
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In the tests in which 62-Mix fluid was used, separation
occurred at 68.2, 50.6, and 34.9% alcohol, in methanol, ethanol,
and isoprcpanol sclutions, respectively. These values are from
3.6 to 5.3% lower than the corresponding values reported by
Thompson Vitz-Meter Corporatlion, which represents a greater
discrepancy than would be expected. Perhaps the Thompson
data show the minimum alcohol content of alcohol-wster systems
1t which 3 ce. TEL/gal. of the anbtiknock compound is soluble,
whereas the data obtalned at this Laboratory represent the mini-~
mum alcohel content at which the antlknock compound added at 3 cc.
TEL/gal. to an 85% alcohol solution remains in solution when the
entire system is diluted with water.

Study of Present Vitol Formula

A l-gal., sample of Vitol Fluid was prepared according
to the directions furnished by the Thompson Vita-Meter Corporation,
except that No. 9 oil (refined kerosene) was used instead of
ordinary kerosene, The regglting Vitol Fluld was a murky, yellow
l1iquid having a density, 4« , Of 0.8428. Analysis indicated that
it contained 3.23 g. Pb/zal., or 3.06 cc. TEL/gal. On standing, a
small amount of a lower layer separated from the sanple. This was
surprising since the Thompson Vita-Meter Corporation reported that
Vitol Fluid 1s an emulslon that 1s completely stable zither on
standing or on centrifugation. Subsequently, a sample of commercial
Vitol Fluid vecelved Trom the Thompson Vita-Meter Corporation also
separated into %wo distinct phases on standing or centrifugation.
In contrast, a sauple prepared at this Laboratory containing only
1 ce. TEL/gal. didé not separate when subjected to either t{reatment.

Two methods were used to study the TEL distribution ;
between the two liquid phases of the Viscl solution. The first i
metnod was to filter a 200-ml. sample through three thicknesses of i
filter paper. Thils treatment removed the internal phase yielding
a clear yellow solution as the flltrate. Analysis then showed
that approximately 12% of the TEL was removed in the internal
phase. '

Anal: Vitol solution, 3.23 g. Pb/gal.; filtrate, 2.84 g.
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Pb/gal.

In the second method a 300-ml. sample of Vitol I"luld was
centrifuged at 1800 r.p.m. for 30 min. The bulk of the material
remained as a murky yellow liquid. However, approximately 0.15 g.
of 2 light brown llquid separated as a lower layer. On analysis
this lower layer was found to contaln 7.5% lead, or 11.7% TEL.
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Similarly, the TEL distrilbution in a sample of commercial
Vitol Pluld recelved from the Thompson Vita-Meter Corporation was
investigated as follows. A 2-gal. sample of the material (conta1n~
ing 2.87 g. Pb/gal.) was allowed to stand for three days, during
which time part of the internal phase coalesced into larger drop-
lets whilizh were concentrated at the bottom of the contalner. The
upper layer, a2 murky yellow liquld was removed. A 500-ml. portion
was clarified by JTiltration through three thicknesses of fllter
paper; tiae filtrate contained 2.43 g. Pb/gal. (2.30 cc. TEL/gal.).
The lower layer, consisting of a high concentration of the sus-
pendad rhase as droplets, was transferred to a 100-ml., tube and
centrifuged for 2 hr. at 1800 r.p.m. A 10.0-ml. quantlty of clear
vellow oil separated, of which 9.0 ml. {7.3 g.) was 1isolated.
This material analyzed 6.46 wt. % lead. The information relativs
to the TEL distribution is summarized in Table III. '

TABLE III -~ TEL Distribution in Vifol Fluid

Laboratory  Commercial

Vitol Fiuid ' ___Blend _ Sample
g. Fb/gel. 3.23 2.87
CC . ’_T.‘P:L"'gal L] 3 006 ;2 .'1/2
Cenitinuous Phase
g. Po/gal. 2.3k 2.43
ce. TEL/gal. ' 2.63 2.30
Internal Phase
Wt. % TEL 11,7 10.1
g. Pb in phase/gzal. (a) 0.39 0.4
Wt. of phase, g./gal. (b) 5.22 6.81
Vol. of phase, cc./gal. (c) 6.2 8.1
% of total TEL in phase (b) 12.1 15.3

(a2) Determined by difference.
(b) Calculated values.
(c) Assuming a density of 0.84,
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The TEL distribution data for the two samples are
in reasonably close agreement, showing that from 12 to 15% of
the TEL is in the internal phase, and that the TEL content of
this phese 1s high enough, approximately 11%, to be quite

hazardous.
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