





























appear to comprise the major portion of the blend. On a basis of the
general similarily of physical properties (odor, distillation range,
and behavior on dilution with water) it seems that all six specimens
were compounded correspondingly and that they differ among themselves
mainly in a differing ratic of the mentioned constituents. Approximate
analyses indicate an alcoholic content varying between 25 and 60 per cent
and a hydrocarbon concentration of 35 to 70 per cent in the several
samples. As alcohol-gasoline blends they appear novel only in view

of the water content though amyl alcochol 1s not ordinarily used as

a blending agent in the usually encountered ethanol gasoline fuels,
Moreover, most alcohol-gascline blends rarely carry more than 20 per
cent alcohol, while some of the specimens examined in the present
instance appeared to be compounded with several times that quantity.

13, The submitted snecimens failed to pass Naval specifications
in two important respects, TFirst, the cloud point is too high; and
second, the gum content as determined by the standard ASTM procedure
exceeds the permitted guantity. While the material which deposited
as gum on evaporation of a test sample was not "gum" in the usual
sense of the word, but appeared to be a vegetable oil, the presence of
which should be looked upon with suspicion since the behavior of it
in an engine is unknown,

14, The water tolerance of the fuels is of such an order as
to exclude storage in water displacement systems, though the possibility
of separation in dry storage equipment is slight if the tanks are
guarded against the ingress of water.

15, The superficial physical characteristics of the blends are
good, In appearance all are clear with a slight yellow cast and quite
fluid, though less so than ordinary aviation gasoline., It is not
believed that the slight increase in viscosity will interfere with
liquid flow in fuel systems now in use. However, the odor of all
the samples is unpleasant and characteristic of fusel cil.

16, There appeared to be nothing extraordinary in the nature
of the original gasoline base stock used in preparing the blends,
Indications are that its hydrocarbon content is predominantly
aliphatic, with some unsaturates and zbout 20 per cent ayromaties
boiling in the xylene range, The dominant alcohol in the blends
is ethyl alcohol, 4isoamyl alcohol being present in about one-fifth
the quantity of the other, Strong evidences of the presence of
secondary alcohcls evinces the opinion that the iscamyl alccohol was
added in the form of fusel oil,

(b) Recommendations

17. .On the basis of these findings the Lahoratory withholds
recommendation of the experimental blends for Naval use on the
following grounds:

(1) Though it is known that the addition of alcchol to a
given gasoline usually results in improved octane rating,









APPENDIX B

Information of General Interest Concerning the Properties
and Usability of Aloohol-Gasoline Blends.
(See Page 3, Paragraph c of report.)

Although reported work is scant on gasoline-alcohol blends
of the particular composition of those herein examined, the scientific
literature of the past few years is replete with data on straight
ethanol=hydrocarbon mixtures. Since interest in alcohol-gasoline
blends is beginning to assume some importance in this country and
because special fuels of this nature will in all probability appear
from time to time, it is thought germane to the purposes of this
report to review briefly the opinions of the more eminent investigators
in this field, The following is & digest of these opinions as presented
before the American Chemical Society in 1936 in the Symposium on
Motor Fuels., For complete details the original publications and
more recent papers on the subject should be consulted, Egloff and
Morrell believe that "Alcohol gasoline has no overall technical
advantages compared to gasoline, The increased fuel consumption
of the 10 per cent alcohol-gasoline blend is approximately 4 per cent
higher than gasoline alone based on road and block tests, The
improvement in anti-knock value and consequent efficiency when
alcohol is added to gasoline (employing suitable design and operating
conditions) is less than the decrease in efficiency as measured by
fuel consumption. The overall effect is an increased fuel consumption.
The use of alcohol introduces operating difficulties especially in
starting, acceleration, and vapor locking. The handling and shipment
of alcohol gasoline are difficult because of the ease with which
these components separate when traces of water are introduced, It is
difficult to keep water out of bulk storage tanks, . . "

Holding essentially the same view, Bridgeman of the Bureau
of Standards finds that "Blends containing ethyl alcohol have no
advantage over gasoline as motor fuels though they can be used
satisfactorily if full advantage is taken of available technical
information. Small percentages of ethyl alcohol in the blend are
more advantageous than large percentages from the standpoints of
maximum power and acceleration for minimum fuel consumption and ease
of engine starting and warming, The reverse is true from the stand-
points of vapor locking and water tolerance. The alcchol used for
blending should be essentially anhydrous in order to prevent separation
of the alcohol in service. By employing a suitable blending agent
the water tolerance of the blend can be markedly increased though
the ethyl alcohol used must be practically anhydrous unless very
large percentages of the blending agent are employed."

In their comparative examination of the engine performances
of a standard motor gasoline and 190 proof ethanol, Lichty and Ziurys
of Yale University state "Theoretical analysis shows ideal possibili-
ties ranging from 2 per cent increase in power with gasoline compared
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