
Letters Letters 

Gasoline Substitutes 

During a recent discussion of short- 

ages, a colleague mentioned ethyl al- 
cohol as a likely substitute for gasoline 
(1). Following up on the idea, I found 
this interesting statement in an old or- 
ganic chemistry textbook (2, p. 18). 

If industrial ethyl alcohol becomes a sub- 
stance which is used by the community in 
very large quantities (which might occur 
if the gasoline supply were exhausted), 
the production of alcohol from cheap 
forms of starch would become an enor- 
mous industry of the greatest importance. 

Let us go a step beyond starch and 

imagine that some enterprising chemist 
discovers a cheap, rapid method of 

hydrolyzing cellulose into its basic com- 

ponent, glucose. Weed-pulling and 

leaf-raking might then become profit- 
able, and we could soon be fermenting 
enough alcohol to float the earth. Burn- 

ing alcohol offers the additional ad- 

vantage of reducing the production- 
consumption cycle by several million 

years, when compared to that of fos- 
sil fuels. 

The antibiotic industry is being men- 
tioned as a potential victim of an im- 

pending petroleum-related shortage of 
acetone. In the 1930's acetone was ob- 
tained by fermentation (2, p. 129). 
Conant does not identify the bacterium 
involved, but Clostridium acetobutyli- 
cum and related species are known to 

produce up to 30 percent of mixed 

solvents, including butanol and ace- 
tone (3, p. 24). 

Microorganisms have still more to 
offer. The members of the genus Meth- 
anobacterium, of course, produce 
methane, a constituent of natural gas, 
under the anaerobic conditions found 
in stagnant water, mud, and sewage (4). 
Claviceps purpurea generates n-propyl- 
amine (3, p. 294) and n-hexylamine 
(3, p. 294), which, deaminated, would 

yield propane and hexane, respectively. 
The ubiquitous Pseudomonas aerugi- 
nosa is also described as a producer of 

2-n-heptyl-4-oxyquinoline (3, p. 494). 
The 7-carbon side chain protrudes like 
a turkey neck inviting the chemist's 
cleaver. 
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While some of these chemical items 
may not now be retrievable in com- 
mercial quantities, it should be re- 
called that, in the early 1940's, anti- 
biotic manufacturers were able to 
transform Penicillium from a miserly 
into a comparatively generous donor of 
penicillin. 

The United States need not be ham- 
strung by the Arab oil embargo (or 
the oil industry, depending on which 
news analyst one believes in). Bacteria, 
molds, and yeasts are ready to go to 
work for us, and they have the indis- 
putable advantage of being politically 
neutral. Granted, the effort will involve 
the expenditure of large sums of 
money. New, modified, or resurrected 
chemical processes, and certainly new 
or modified engines, will be required. 
Our industrial giants, however, are 
presently enjoying record profits, and 
what are profits for but to help finance 
inevitable changes and necessary de- 
velopmental costs? 

GAYLORD B. CASTOR 
7415 Elmhurst Street, SE, 
Washington, D.C. 20028 
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As a partial solution to the gasoline 
shortage, I suggest the addition of fer- 
mentation alcohol to gasoline, in 
amounts of 5 to 30 percent. Ethyl 
(grain) alcohol has. an octane number 
of 99; and a 50 percent blend of al- 
cohol and 70-octane gasoline has an 
octane number of 88 (1). 

In 1936, many European countries 
had laws requiring the blending of al- 
cohol with motor fuel (2). The amount 
of alcohol required ranged generally 
from 10 to 33 percent. In the Philip- 
pines, a blend of 70 to 96 percent al- 
cohol and gasoline was required (sugar 
was fermented to obtain alcohol). Some 
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countries required the alcohol to con- 
tain 10 percent methyl (wood) alcohol, 
which also is a good motor fuel blend- 

ing agent. 
Jaffe (3), in 1940, noted that "The 

blending of ethyl alcohol with gasoline 
as a fuel for internal combustion en- 
gines has been practiced in several of 
the European countries for many years. 
Shortage of gasoline compelled this ac- 
tion... The usual blend is about 10 
to 30% ethyl alcohol added to gaso- 
line. .. . The consumption of power 
alcohol in Europe in 1937 amounted 
to more than 500,000 tons." This was 
all before Arab petroleum came to 
Europe. 

Sources of fermentation alcohol in- 
clude molasses (obtained in refining 
sugar), barley, beets, rye, corn, malt, 
rice, potatoes, and raisins. Other chemi- 
cal compounds, useful as gasoline 
blending agents, are isopropyl alcohol, 
acetone, and so forth, but I believe 
that ethyl alcohol is the cheapest and 
the most easily produced. 

Adding alcohol to gasoline would 

help make the United States self-suffi- 
cient in energy and would build up an 

industry which could be expanded hur- 
riedly in case of emergency. It would 
also help to forestall gasoline rationing. 

WILLIAM H. SMYERS 
229 Sylvania Place, 
Westfield, New Jersey 07090 
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Copyright Decision 

With little fanfare in the media, the 
U.S. Court of Claims ruled on 1 De- 
cember 1973 in favor of the National 
Institutes of Health and the National 

Library of Medicine and against the 
Williams & Wilkins Company of Balti- 
more, Maryland, publisher of a number 
of small medical journals. At issue was 
the photocopying and distribution by 
the federal government of published 
and copyrighted materials without the 

payment of one cent to either the au- 
thors or the publishers. This ruling 
places in jeopardy the whole copyright 
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to purchase one copy of a book or further purchase of our publication improvements in agricultural technol- 
journal and then to photocopy it and Health Devices unless they pay a fee ogy in recent years have helped farm- 
disseminate it to all branch libraries and sufficient to cover all secondary fran- ers realize high yields even in less de- 
to any individual who requests a copy chising. lf the publishers of other spe- veloped countries. However, because 
and pays a few cents a page. cialized scientific journals take similar an increasing amount of acreage has 

Contrary to popular opinion, pres- action, the result will be the disappear- been planted with new wheat varieties, 
ent conditions in the United States ance of many papers and much data local genetic resources are being lost, 
are not favorable for academic and from Index Medicus and other spe- which poses i serious problem for the 
specialized publications. Severe cutbacks cialized computer-based information future success of plant breeding. There 
in funding for research and develop- systems. With the increased difficulty is a growin awareness of this prob- 
ment have thrown the burden of dis- of travel and the subsequent reliance lem, as is reported by Judith Miller 
seminating of medical and scientific-in- upon publications for the interchange (News and Comment, 21 Dec. 1973, 
dustrial information upon the small of scientific data and qualified opinion, p. 1231). Miller deals mainly with the 
scientific journals. A setback in the fi- it is truly sad that the very institutions problems of collection and maintenance 
nancial health of these journals would who should be aiding and increasing of genetic resources and with the cf- 
seriously affect the competitive position the flow of information may be choking forts bein, made in this direction. This 
of the United States in the world tech- it off. step is vital for the future of plant 
nical market. Already the price of new WILLIAM WHITE, JR. breeding. Analogous to this long-term 
technical journals is rising at an in- Emergency Care Research Institute, problem, there is a short-term, but 
credible rate, and the court's decision 913 Walnut Street, much more serious, problem to which 
could mean that many small, special- Philadelphia Pennsylvania 19107 1 want to draw attention, 
ized medical and industrial journals will Before the broadly adapted crop va- 
be forced to cease publication. This rieties came into existence, farmers used 
would r nder the American scientific to grow several varieties that were lo- 
and industrial community a great dis- Genefic Heterogeneity cally adapted. If any one of these va- 
service at a time when it is hard pressed rieties became susceptible to some dis- 
for funds and expected to find quick Crops with better yield, stability in ease, it could be either withdrawn for- 
solutions to massive problems. yield over the years, and resistance to ever or corrected by genetic manipula- 

Our reaction to the ruling is to deny diseases and insect pests are the goal tion so that it was resistant to the dis- 
the National Institutes of Health and of all crop farmers. The development ease. In the meantime, the acreage 
the National Library of Medicine any of new Mexican wheat varieties and could be planted with some other equal- 

the 
Chain 

problem solve 
Bausch & Lomb StereoZoom 7 Microscope with 

Coaxial Illuminator is the answer to your need for full 
field, full aperture illumination; full color, high contrast 
imaging and better resolution. 

This unique form of incident illumination eliminates 
surface glare from highly reflective surfaces and also 
effectively illuminates low contrast objects. 

You zoom over a magnification range of 15X through 
280X. Field diameter ranges from 0.55 in. through 0.03 
in. Working distance is 3.0 in.-0.56 in. 

Send today for our catalog 3115 
and our FREE DEMONSTRATION offer. 
StereoZoom. flog. TM. Sausch & Lomb 
Por Literature circle No. 259 on Readers Service cord 
Far Demanstr Sian circle N . 260 an Readers' Service card 

BAUSCH & LOMB  
SCIENTIFIC OPTICAL 
PRODUCTS DIVISION 

20702 Bausch Street, Rochester, New York 14602 
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