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MISCIBILITY AND HEALTH HAZARD OF VITOL FLUID CCOMPONENTS

{1) To determine the temperature and dllution at which
cetraethyllead) begins to separate from agueocus alcohol
sclutioas initially contalning 3 ce. TEL/gal.

(2) To determine the emulsion stability of Vitol Fluid
and tie TEL content of the internal and contlnuous pnases.

SUMMARY

The geparation temperatures of TEL, 62-lix, and 1.0-T
"Ethyl™" Lntiknock Compounds from various Vitol-like water-alconol
solutions were determined. The separation temperatures of 62-Mix
fiuid, at a concentration of 3 cec. TEL/gal., from aguecus solutions
containing 85 vol. % methanol, ethanol, and isopropanol were -60,
-7%, and ~30°C., respectively; as the concentration of water in-
2reased, the TEL separation temperature rose rapidly.

fqueous solutlons containing 85% alcohol and 3 cec., TEL/gal.
&s TEL, €2-¥ix, or 1.0-T aviation fluid were diluted with water at
room temrerature until a phase separation occurred. Separstion of
TEI begirns at the following alcohol concentrations: 08.2% methanol,
50.6% etiranol, and 34.9% isopropanol.

Vitol Fluld prepared according to the present formulas of
the Thompson Vita-Meter Corporation is a murky, yellow emulsion. :
Filtration of two samples through fllter paper removed the internal L
or OGlspersed phase, ylelding a clear, yellow filltrate of reduced
TEL concentration. On standing or centrlfugation, the internal
phases separated as light brown lower layers containing 10 to 12%
TPEL. 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 anti-
knock fluid constitutes a much more serious health hazard than
leaded gasoline of equal TEL content.

INTRCDUCTION

It has long been recognized that the additicn of
alechol to motor fuels reduces knock anl gives generally better
performance. However, for several reasons alcohol has not come
into wide-spread commercial use. ’

The Thompson Vita-Meter Corporation has experimented
with aolutlons of water in alcohols, and has recently developed an
inJseticn device designaited the Vita-leter. This device is de-
zlzgned t¢ inject the so-called Vitol Fluid into the carburetor when
Lhe ranltold pressure falls below a certaln value. The przsent
Vitol Pluid iz an aleohol-water mixture contalning "Ethyl” Anti-
knock Compound and a rust ”nh¢b¢uﬁr, such as Pensgla 2210, ia the
following proportlons: 85 parts methanol, 15 parts water, 1/8 part
rust inhibitor, 3/8 part kerosene, and 3 cc. TEL/gal. as 62-Mix
fluid.

Since the Thompson Vita-lMeter Corporation 13 ncw maridet-
lag she ¥ita-Xeter and Vitel Pluild, 1t is desirable that this
Laboratory evaluate thls method of increasing cctane numter, The
pragent work is pairticularly concerned with possible nealth hazawrds

resuitiné from the uze of Vitol PFluid; current experiments on the
storaze stabllity and the air evaporatlon of the fluid will be
reportad in subzequent LTD's.

EXPERIMENTAL

S0 U

géparation of TEI, fromn sleohol-Water Solutions

T TR Wiy

As an introduction to the study of Vitol Fluld, a study was
first made of the solubility and separation temperatures cof TFL from
various alcechol~water mixtures.

The clouding or initlal freezing ﬁoints of varicus mixtures
of water and alcohols containing 3 cc. TEL/dal. as straight TOL, 62- i
Mixz, or 1.0-T aviation fluld, are presented in Table I, As the con- :
centration of water increases,the TEL separation temperature rises .
rapldly. . g
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TABLI. I <~ Separation of Leaded Alcohol-Vater Solutlons
Separation temperature, C.,
for solution contalning 3 cc.

Alcohol TEL/zal. as
Kind Vol. % TEL 62-Mix 1.0-T Mizx
Methanol 85 ~40 -50 -63
Ethanol 85 -4 -73 -54(a)
Isopropanol 85 - ~30(a) ~z6{a)
Methanol 75 -2 -- 25
Ethanol 75 -71{a) -356(a) ~36(a)
Iscoropanol 75 ~-37(a) -~ ~21{a)
Methanol 50 - 25 25
Zthanol 50 - 25 zh ‘
iscpropanol 50 - ~2i(a) ~-16{a}

{a) Separated phase was solid.

Dilution of Vitol-Tyre Flulds

The extent ¢o which 85% alcchol solutions centalning 3 cc.
TEL/gal. as TEL, 62-Hix, or 1.0-T aviatlon fluld can bte dlluted with
water before a second phase geparates was also determined. Thase
data, obtained by titrating 25-ml. samples with water, anté comparable
gata, supplled by the Thompson Vita-Meter Corporation, are given in
Table II.

DARLE I1 -~ Separatlon 6f Vitol-Type Fluid on Diiution with Water i

Alcohol Cencentration. % alcohol :
85 vol. %) TEL Added As Ethyl Data Thompson Data ?
Methancl TEL £9.3 - :

" 62~Mix 68.2 73.5 ;
N 1.0-7 Mix 69.8 - :
Zthanol TEL 51.2 - i
" 62-Mix 50.5 55.1 :
" 1.0-T #¥ix 52.2 -~
Isopropanol . TEL 36.3 -
! 62-Mix 34.9 38.5
" 1.0-7 Mix 35.3 ~-

These data show that, of the three alcohols tested, Lso-
oropanol 1s the most effective with respect to solubllizing TEL in
water and that methanol is the least erfectlive.
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In the tests in which 62-Mix fluid was used, separation
occurred at 68.2, 50.6, and 3%.9% alcohol, in methanol, ethanol,
and isopropanol sclutions, respectively. Thege values are from
3.6 to 5.3% lower than the corresponding values reported by
Thompson Vitea-Meter Corporation, which represents a greater
discrepancy than would be expected. Perhaps the Thompson
data show the minlmum alcohol content of alcohol-water systems
1t which 3 ce. TEL/gal. of the antiknock compound is soluble,
whereas the data obtained at this Laboratory represent the mini-
mum alconel 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
te the Girections furnished by the Thompson Vita-Meter Corporation,
except that No. 9 o0il (refined kerosene) was used instead of
ordinary kerosene., The resgulting Vitol Fluld was a murky, yellow
liquid having a density, d%°, of 0.8428. inalysis 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 i1s an emulsion that ls completely stable zither on
standing or on centrifugation. Subsequently, a sample of commercial
Vitol Fluid recelved Trom the Thompson Vita-Meter Corporation also
separated 1Into ¢two distinet phases on standing or centrifugatlon.
In contrast, a sauple prepared at this Laboratory containing only
1 cc. TEL/gal. did not separate when subjected to either ({reatment.

Two methods were used to study the TEL distribution
between the two liquld phases of the Vitel soluticn. The first ;
method was to filter a 200-ml. sample through three thicknesses of ;
filter paper. This 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.

TR TR T TR L T e

Pb/gal.

In the second method a 300-ml. sample of Vitol Mluld was
centrifuged at 1800 r.p.m. for 30 min. The bulk of the material
remain2d 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 distribution in a sample of commercial
Vitol #luld receilved from the Thompson Vita-Meter Corporation was
lnvestigated as follows. A 2-gal. sample of the materilal (contain-
ing 2.87 g. Pb/gal.) was allowed to stand for three days, during
which time part of the internal phase coalesced 1nto larger drop-
lets which were concentrated at the bottom of the container. The
upper layer, az murky yellow liquid was removed. A 500-ml. portion
was clarifled by Jiltration through three thicknesses of filter
paper; the filtrate contained 2.43 g. FPb/gal. (2.30 cc. TEL/gal,).
The lower layer, consisting of a high concentration of the sus-
pended phase as droplets, was transferred to a 100-ml, tube and
centrifuged for 2 hr. at 1800 r.p.m. A 10.0-ml. guantlty of clear
yellow oil separated, of which 9.0 ml. {7.3 g.) was isolated.
This material analyzed 6.46 wt. % lead. The information relativs
to the TEL distribution 1s summarized in Table IIIX. '

TABLE III - TEL Distribution in Vitol Fluid

Laboratory  Ccmumerclal

Vitol Fiuid ' ___Blend _ Sample
. Pb/gel. 3.23 2.87
ce. TEL zal. 3.006 2.72
Continuous Phase
g. Po/gal. 2.84 2.43
ce. TEL/gal. | 2.68 2.50 5
|
Internal Phase E
i :
Wt. % Pb - 747 6.46 i
Wt. % TEL 11,7 10.1 F
g. Pb in phase/gal. (a) 0.39 0.44 ;
Wt. of phase, g./gal. (b) 5.22 6.81
Vol. of phase, ce./gal. (c¢) 6.2 8.1
% of total TEL in phase (b) 12.1 15.3

{2) Determined by difference.
(b) Calculated values.
(¢} 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 e
this phase is high enough, approximately 11%, to be quite
hazardous. ‘ ' o

Reference: Notebooks 1582 and 1 16
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