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Behavioral Science Book Service

NOISSH HAHA

to look for the essential and exciting books
in every area of the behavioral sciences—

(Publishers’ Prices shown)

46865. EXPANDING DIMENSIONS OF CON-
SCIOUSNESS. Sugerman and Tarter. View of altered
states of consciousness by eminent authorities in the
field. $15.95

54405. HYPNOTIC REALITIES: The Induction of
Clinical Hypnosis and Forms of Indirect Suggestion.
Milton H. Erickson, et al. Includes book plus one-hour
cassette recording of actual hypnotic session with
author’s commentary. $23.50

43926-2. EGO PSYCHOLOGY II/ISSUES IN AP-
PLIED EGO PSYCHOLOGY. Gertrude and Rubin
Blanck. Book/cassette combination that demonstrates
fully the Blancks’ clinical contribution to psychoana-
Iytic developmental psychology. Counts as 2 of your 3
books. $28.00

52300-2. HANDBOOK OF GENERAL PSYCHOL-
OGY. Benjamin B. Wolman. Comprehensive compila-
tion of up-to-date facts and theories in all areas of
psychology. Counts as 2 of your 3 books. 95

52235-2. HANDBOOK OF TREATMENT OF MEN-
TAL DISORDERS IN CHILDHOOD AND ADO-
LESCENCE. Edited by Benjamin B. Wolman. Counts
as 2 of your 3 books. §$32.95

60595. MARRIAGE AND MARITAL THERAPY.
Paolino and McCrady. An outstanding collection of
original articles. $25.00

38985-3. COGNITIVE BEHAVIOR THERAPY: A
Practitioner’s Guide. Six outstanding audio cassettes
Rcscnl the works of Meichenbaum, Rush, Marlatt,

odm, Wilson, and Marks. Counts as 3 of vs%grd)?

84000 THE THERAPIST'S HANDBOOK: Treat-
ment Methods of Mental Disorders. Benjamin B.
Wolman. $22.50

72355. THE PSYCHOLOGICAL EXAMINATION.
Paul W. Pruyser. Defines the clinical skills, the concep-
tual background and the ethos that guarantee the
patients dignity while diagnostic leads are vigorously
pursued. $22.50

50551. GRANTS: How to Find Out About Them and
What to Do Next. Virginia P. White. $19.50

52333-2. HANDBOOK OF PSYCHOTHERAPY
AND BEHAVIOR CHANGE: An Empirical Analysis.

Edited by Garfield and Bergin. Sourcebook of practice
and research includes totally new chapters on such vital
topics as brief and crisis-oriented therapies, cognitive
and self-control thera fm marital and family therap&)
and more. Counts as 2 of your 3 books.

54383-2. HYPNOSIS: Development in Research and
New Perspectives. Edited by Fromm and Shor. A wide-

ng and up-to-date survey b) leading practitioners
of the art. Counts as 2 of your 3 books. $37.50

37495. CHANGING LIVES THROUGH REDECI-
SION THERAPY. Mary and Robert L. Goulding. A
unique combination of theoretical understanding and
clinical practicality. $15.00

38385-2. CLINICAL DIAGNOSIS OF MENTAL
DISORDERS: A Handbook. Edited by Benjamin B.
Wolman. Diagnostic techniques and personality assess-
ment procedures. Counts as 2 of your 3 books. $50.00

Take any 3 books
(values to $75.00)
for only $1.00 each

78835. SOCIAL ORIGINS OF DEPRESSION.
Broun and Harris. Probes the psychosocial causes of
[)ressmn Offers new perspectives on the role of the
elping professional. $19.95

52935. HUMAN AUTOEROTIC PRACTICES. Edi-
ted by Manfred DeMartino. Up-to-date clinical find-
ings presented bf such eminent authorities as Masters
and Johnson, Alex Comfort, Albert Ellis, and James
McCary. S18

36880. THE BROKEN CONNECTION. Robert Jay
Lifton. Offers a compelling new psychology for our
death-defying culture. Universal in scope; rich in
historical considerations. $15.95

60325. MANAGING DISRUPTIVE BEHAVIOR IN
CHILDREN. O’Leary and Meichenbaum. Two taped
presentations on behavior modification techniques in
the classroom and with impulse disorders. $21.00

40130. CONCEIVING THE SELF. Morris Rosenberg.
A watershed event in the study and understanding of
the self-concept.” — Thomas Fraser Pettigrew. $16.95

4 Good Reasons to Join

1. The Finest Books. Of the hundreds and hundreds
of books submitted to us each year, only the very finest
are selected and offered. Nﬁ)ruwcr our books are
always of equal quality to publishers’ editions, never
v.mnom editions.

Ig vings. In addition to getting 3 books for
nnl) 1.00 each when you join. you keep saving
substantially —up to 30% and occasionally even more.
(For u.xmpic your total savings as a trial member—
lirz;qliudmb this introductory offer—can easily be over
3. Bonus Books. Also. you will immediately be-
come eligible to p.mmg.m in our Bonus Book Plan,
with s.mn s of at least 70% off the publishers’ prices
un any book offered in the Club.

4. Convenient Service. At 3-4 week intervals (16
times r year) you will receive the Book Club News,
describing the Main Selection and Alternate Selec-
tions, together with a dated reply card. In addition, up
to 3 times a year, you may receive offers of special
selections, always at substantial discounts. If you want
the Main Selection, or the special selection, do nothing
and it will be sent to you automatically. If you prefer
another selection, or no book at all, slmgf\ indicate
your choice on the card, and return it by the date
specified. You will have at least 10 days to decide. If,
because of late mail delivery of the News you should
receive a book you do not want, we guarantee return
postage

41960. DEPRESSION: Com
mal, Neurotic and Psychotic
son.

42200. DIAGNOSTIC PSYCHOLOGICAL TEST-
ING. David Rapaport et al. $22.50

38510-2. CLINICAL PSYCHOPATHOLOGY. Edi-
ted by George U. Balis. Counts as 2 of your 3 bosglsxos

tive Studies of Nor-
onditions. Edith Jacob-
$22.50

68615-2. PHENOMENOLOGY AND TREATMENT
OF ANXIETY. Edited by William E. Fann et al. Views
the causes, diagnosis, and effective treatment from
both theoretical and clinical vantages, including the
shorter therapies. Counts as 2 of your 3 books. .00

84445. THE TOTAL HANDBOOK OF TRANSAC-
TIONAL ANALYSIS. Woolams and Brown. TA
techniques for individual or group. $14.95

62173-2. THE MENTAL HEALTH INTERVIEW,
Benjamin Pope. Over 500 pages. Counts as 2 of your 3
books. $28.50

Professionals. Ronald Jay Cohen.

32238. ADOLESCENT PASSAGE: Developmental
Issues. Peter Blos. The collected papers, 1946-1978,
with additional material. $24.95

59615. MALPRACTICE: A Guide for Mental I;e;llh
95
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| Please accept my application for trial membership
# and send me the three volumes indicated, billing me
gonly $1 each. I agree to purchase at feast three
g additional Selections or Alternates during the first
# 12 months I am a member. Savings range up to
# 30% and occasionally even more. My membership
§ iscancelable any time after I buy these three books.
8 A shipping and handling charge is added to all
g shipments.

1 3 books for $1 each.
Indicate by number the books you want.

: l ] ]

8 A few expensive books (noted in book descrip-
tions) count as more than one choice.
No-Risk Guarantee: If you are not satisfied —for
any reason you may return your 3 books within 10
: days and your membership will be canceled and
g You will owe nothing.
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g (Offer good in Continental U.S. and Canada only.
. Prices slightly higher in Canada.)
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The Atomic Arrangement

In a recent experiment, scientists at the General Motors
Research Laboratories studied changes in chemical bonding
during the dissociation of oxygen molecules on platinum.
Preliminary surface work has exploved an interesting

new phenomenon: the mechanism of oxygen dissociation
over a wide range of temperatures.
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A simplified schematic illustrating the reaction
potential energy surface for oxygen-adsorption on
a close-packed platinum surface.

An electron diffraction pattern which shows
diffraction patterns from an oxygen-covered hex-
agonally close-packed platinum surface at 0° C.

[ JNDER what conditions will

oxygen molecules dissociate into sin-
gle atoms on a platinum surface?
What is the mechanism for oxygen
dissociation? Those are the kinds
of questions that Dr. John Gland
and his colleagues at the General
Motors Research Laboratories are
investigating to get a better under-
standing of the chemistry behind
catalysis.

Their work has valuable prac-
tical implications for the automotive
field, where catalysis is used to re-
move harmful emissions from auto-
mobile exhaust. Most cars built in the
U.S. use catalytic converters filled
with beads containing platinum to
chemically transform carbon mon-
oxide and unburned hydrocarbons
into harmless CO5 and water.

While it has long been known
that catalysts are an effective way to

convert these gases, little is known
about precisely why and in what
order the basic atomic reactions
occur.

In seeking answers to these
questions, surface chemists study
the elemental composition and geo-
metric arrangement of atoms in the
first few atomic layers of the surface
and the means by which atoms and
molecules from the gas phase bond to
the surface.

In his most recent work, Dr.
Gland has been studying the adsorp-
tion and desorption of oxygen on
platinum single-crystal surfaces.
This is important because oxygen is
the agent that must be adsorbed on
the surface to react with carbon
monoxide and hydrocarbons to con-
vert them to COs,.

The experiments were con- -
ducted in a stainless steel ultrahigh
vacuum system equipped with an
electron energy analyzer and a mass
spectrometer. The electron energy
analyzer allows one to measure the
concentration and character of the
oxygen adsorbed on the platinum
surface. The mass spectrometer is
used to measure the desorption of O,
as the platinum surface is heated.
Mathematical analysis of the desorp-
tion process allows one to character-
ize the chemical bond between the
oxygen and the platinum surface.

In these experiments, the plati-
num surface is covered with oxygen
at the extremely low temperature of
—179°C (almost the temperature of
liquid nitrogen) by exposing it to
gaseous O, molecules. The oxygen
remaining in the gas phase is
pumped away, and then the desorp-




tion of oxygen from the surface is
observed as the platinum crystal is
gradually heated to 1000°C.

The oxygen was found to de-
sorb from the surface in two
distinctly different temperature
regimes—part at —125°C and the
rest at about 425°C. By using the
oxygen-18 isotope, it was estab-
lished that the low temperature de-
sorption represents oxygen that was
adsorbed on the surface in a molecu-
lar form while the higher tempera-
ture desorption corresponds to
oxygen adsorbed in the atomic form.
From an analysis of the desorption
process, it was possible to establish
the complete energetics. Oxygen
molecules from the gas phase strike
the surface and are weakly bound (37
kJ/mol). The adsorbed oxygen mole-
cule can either desorb into the gas
phase (37 kJ/mol) or dissociate into
atoms (33 kJ/mol). The atoms are
bonded very strongly (200 k]/mol) to
the surface.

EOM the desorption analysis,

it was also possible to deduce the
mechanism for the dissociation proc-
ess. The interesting conclusion that
results is that the formation of O
atoms on platinum is a two-step proc-
ess—oxygen is adsorbed in a molecu-
lar state and then dissociates to form
atoms.

The GM scientists were most
interested in learning how this ad-
sorbed molecular species is bonded
to the platinum surface. Fortunately,
another technique was available to
determine the bonding. The tech-

nique is called electron energy-loss
spectroscopy and is quite new—there
are only six or seven such instru-
ments in the world. The measure-
ments not only confirmed the
existence of the adsorbed molecular
oxygen but showed that it was bound
by the transfer of two electrons
from the platinum surface into the
antibonding 7, orbitals of oxygen.
“This was most exciting” said Dr.
Gland, "because this is the first time
that this type of oxygen bond has
been observed on a metal surface.

“We're getting closer and
closer to a more specific understand-
ing of catalysis,” says Dr. Gland.
“The more we learn about simple
chemical systems, the better we’ll be
able to control more complicated sys-
tems. That has excellent implica-

tions for protecting the environ-

ment.”

TI-IE Dr. John Gland,
32 years old, is a
Senior Research Sci-

MAN
BEHIND entist in surface
TI{E chemistry at the
“’ORK General Motors Re-
search Laboratories.
He heads a group of 7 investigators, 4
with Ph.D.s, all involved in work re-
lating to the basic surface chemistry

of catalysis.
A graduate of Wittenberg

University in Ohio, Dr. Gland re-

ceived his Ph.D. in physical chemis-

try at the Univer-
sity of California,
Berkeley, in 1973
and joined the
General Motors
staff that year.

Dr. Gland
comments: "I
came to GM Labs
because I wanted
to get in on the
ground floor of
an exciting new
field. The atmo-
sphere here is very open, with lots of
cross-pollination among depart-
ments. With several hundred people
with Ph.D.s here, we've got a lot of
human resources to draw on in all
the basic sciences.

“Typically, management de-
fines a broad problem, then we're free
to tackle the solution in any way we
choose. They give us the freedom,
equipment and support to get the job
done correctly.”

In addition to his research, Dr.
Gland enjoys backpacking in
Wyoming and in the Sierra Nevada
Mountains in California.
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