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AAAS BOOKS AAAS BOOKS

From heart disease to solar energy, from food to electronics—the American Association for
the Advancement of Science publishes books which cover these topics and many more.
Books that will keep you informed and abreast of important scientific advancements. Books
that are designed for the researcher, scientist, engineer, student, and general public. Books
that you need to read.

AAAS SCIENCE REPORT SERIES

Combating the #1 Killer: The SCIENCE Report on
Heart Research, by Jean L. Marx and Gina Bari

Solar Energy in America, by William D. Metz and

Allen L. Hammond. Chapters deal with research

Kolata. Based on the American Heart Association’s
Blakeslee Award-winning articles in SCIENCE, this
book presents an overview of the status of current
research on all aspects of cardiovascular diseases.
xi + 205 pp. $17.00 (case); $7.50 (paper).

strategies of both government and industry: “Power
Towers,” photovoltaic cells and other collector
strategies, fuel photosynthesis, wind and ocean
thermal power, energy storage, and more. Fall 1978.
$18.00 (case); $8.50 (paper).

Two other AAAS series, Compendia and R&D Reports, provide authoritative information on some of the princi-
pal issues that concern us all today. These publications can serve not only as valuable reference sources for
scientists and researchers, but also as supplementary reading material in courses devoted to these issues.

AAAS SCIENCE COMPENDIA SERIES

ENERGY: Use, Conservation and Supply; Volume II. vi+
202 pp. $14.00 (case); $6.00 (paper).

ELECTRONICS: The Continuing Revolution. iv+ 217 pp.
$12.00 (case); $4.50 (paper).

MATERIALS: Renewable and Nonrenewable Resources.
x+ 198 pp. $12.00 (case); $4.50 (paper).

POPULATION: Dynamics, Ethics and Policy. viii+ 184 pp.
$12.00 (case); $4.50 (paper).

FOOD: Politics, Economics, Nutrition and Research. vi+
202 pp. $12.00 (case); $4.50 (paper).

ENERGY: Use, Conservation and Supply; Volume |. vi+
154 pp. $10.00 (case); $3.50 (paper).

HEALTH CARE: Regulation, Economics, Ethics, Practice.
iv+ 256 pp. Fall 1978. $14.00 (case); $6.00 (paper).

AAAS RESEARCH & DEVELOPMENT REPORT SERIES

Research & Development: AAAS Report IV. xvi + 137 pp.
$6.50 (paper).

Research & Development in the Federal Budget: FY 1978.
xii + 148 pp. $5.00 (paper).

Research & Development: AAAS Report Ill. xiv+ 122 pp.
$5.00 (papen).

Research & Development in the Federal Budget: FY 1977.
ix + 100 pp. $5.00 (paper).

Now ... it's your turn to let us know how we can help you. . ..

To order your individual copies of the above titles, please send your name, address, and list of book titles (indi-
cate case or paper) to AAAS, Department JB-1, 1515 Massachusetts Avenue, NW, Washington, DC 20005. Re-
mittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.



FOR TODAY’S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18 TO 80.

Whetheryou're thinking retirement
ornot, review the plan that provides
for cash withdrawal (without surrender
charge) and /or a lifetime income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
are still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

AW A

r————————-,

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the .
flexible tax-deferred annuity plan that offers the opportunity to accumu-
late funds for additional retirement income and the option for cash
withdrawal.

Name
Address
City.

State. Zip Date of Birth

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
atyour institution. O YES O NO S-1-80
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Rat cortex showing autoradiographi-
cally labeled nerve fibers which appear
as whitish bands by dark-field illumina-
tion through the microscope. The
amino acid isotope marker was injected
into the lateral posterior nucleus of the
thalamus. The labeled thalamocortical
fibers terminate in cortical layers I and
VI of the peristriate visual area (top
and bottom) but in layers [ and V of the
striate arca (center) (about x 62). See
page 532. [Miles Herkenham, National
Institute of Mental Health, Bethesda,
Maryland|
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Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
%AA% or the institutions with which the authors are af-

iated.
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Syntheﬁc Chemicals from Coal

An historically important event occurred 9 January 1980 when Tennessee
Eastman, a subsidiary of Eastman Kodak Corporation, announced plans to
construct a major plant to synthesize acetic anhydride from coal. This an-
nouncement was the first of what are likely to be many similar ones as the
American chemical industry shifts away from dependence on natural gas
and petroleum, which now constitute about 85 percent of their carbon-con-
taining feed stocks. Acetic anhydride, now derived by petrochemical pro-
cesses, is used in numerous ways such as the synthesis of cellulose acetate
which, in turn, takes many forms including rayon and photographic films.
The Eastman announcement is especially significant for an additional rea-
son: their synthetic process employs CO as a crucial ingredient. In future
CO is likely to become one of the most important building blocks for indus-
trial chemical synthesis.

Neglecting energy considerations, the steps of the process may be sum-
marized as follows:

2C + 2H,0 — 2CO + 2H, Q)]
CO + 2H, — CH3OH (methyl alcohol) 2)
(0]

CH,OH + CH;COOH — H,0O + CH;;—O-|CI-CH3 (methyl acetate) A3)

0] O O
CH 3-0—(IE-CH3 + CO — CH;;-&-O-&—CH3 (acetic anhydride) 4
Note that in reaction 4, CO is inserted into the methoxy moiety in a carbon
chain lengthening step. The acetic anhydride reacts with cellulose to form
cellulose acetate plus free acetic acid (CH3COOH), which is then recycled.
Thus a material balance is achieved in which carbon plus water plus cellu-
lose gives rise to cellulose acetate.

In principle the steps are simple, and all of them have been previously
carried out by others. However, there are problems in conducting the vari-
ous reactions on a large scale. This is especially true of the gasification step.
To obtain CO + H, from the reaction of coal with water requires the addi-
tion of energy, which is obtained by oxidizing part of the coal.

Gasification reactions are carried out at moderately elevated pressures by
a variety of schemes for introducing the reactants and removing the prod-
ucts. The Lurgi process which was invented in Germany is the one that has
been most widely used. But it has been criticized as not being adaptable to
very large units. Its reported reliability is not very good and it cannot be
used with all coals. Accordingly, substantial efforts have been made to
achieve a more satisfactory process. One effort that shows considerable
promise for improved performance has been conducted by Texaco. In this
scheme, a jet of a slurry of coal is brought into juxtaposition with a jet of
oxygen. Their process will be used by Eastman.

Following gasification of coal, impurities such as sulfur compounds are
removed and the ratio of hydrogen and carbon monoxide is adjusted to a
desired value by a reaction that converts part of the CO to CO, while pro-
ducing an equivalent amount of H,. Depending on the relative concentra-
tions of H, and CO, pressures, temperatures, and catalysts, thousands of
different chemicals can be synthesized from the original constituents. One
example is methyl alcohol, which is used in the Eastman process, but which
has many other applications. In future, huge quantities of it will be produced
by many companies, to be burned as an automotive fuel or converted by a
process developed by Mobil into gasoline-type hydrocarbons.

Time will be required to develop processes and to build plants, but the
conversion of the chemical industry away from natural gas and petroleum is
inevitable. With new and better processes that will be engineered to be ener-
gy-efficient and that will use cheaper feed stocks, the American chemical
industry will be able to continue to compete favorably in domestic and
world markets.—PHILIP H. ABELSON



Based on in-depth reporting for SCIENCE magazine, Solar
Energy in America is a thorough assessment of our
progress in tapping the ultimate energy source—the sun.
While no single energy source may meet all future de-
mands, solar energy seems to have the greatest potential. It
is technically feasible, environmentally attractive, and
rapidly becoming commercially sound. Solar Energy in
America details the diverse technologies that depend upon
the sun as their energy source, evaluates the potential and
the problems of each, and alerts the reader to both the
short-term and long-range prospects. The authors find that
the field of solar energy is undergoing an unparalleled
technical revival, and that there is no reason why many
solar technologies cannot begin to be used at once. Solar
Energy in America — the latest edition of the expanding
SCIENCE Report series* —will be a useful publication for
solar energy enthusiasts as well as skeptics, for college
students as well as policy analysts. It is a AAAS book for
everyone who wants a broad and thorough perspective on
solar energy today.

Solar Energy In America; by William D Metz and Allen
L. Hammond. 1978, xvi + 218 pages, index.
Retail price: $18.50 (casebound), $8.50 (paperbound).

*The first title in the series is Combating the #1 Killer: The
SCIENCE Report on Heart Research, by Jean L. Marx and
Gina Bari Kolata. xi + 205 pages. $17.00 (casebound), $7.50
(paperbound). AAAS members deduct 10% from retail price.

An authoritative
book that documents
where solar energy has
been and where it is going.

® order your copy of Solar Energy in
America, please send your name and
address to AAAS, Sales Department, 1515
Massachusetts Avenue, NW, Washington,
DC 20005. Remittance must accompany
all orders under $10.00. AAAS members
deduct 10% from retail price. Please allow
6-8 weeks for delivery.
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