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ilod McDowell (left) unknowingly smiles as he takes over the Coblentz
Society Presidency "hat" from Bruce Chase (fading away in the back-
:round).

;iDITOR'S CONIMENTS

In our last newsletter [(Applied Spectroscopy 41,) 343

i1987)l the front page featured a picture, the caption of
which suggested three possibilities for the identification
of the person on the right. Several of our readers sug-
gested taking a reader opinion poll to naii down the ID
of this personality. The choices are Santa Claus, Bill
Fateley, or Burl Ives. Also, is the identification of the
person on the left correct? Is it John Lephardt or could
it be Chris Brown? Send in your opinion about who you
think these people are, and we will let the readers decide
their true identity. The resuits will be announced in the
next newsletter.

On a more serious note, our last "editor's column"
spoke mainly of the contributions of the late Dr. Tomas
Hirschfeld to the Coblentz Society and to this newsletter.
In memory of him and of his great efforts for the Society,
the Coblentz Board decided at its spring meeting to do-
nate $5000.00 to the Hirschfeld Memorial Scholarship
Fund for the Center for Process Analytical Chemistry
(CPAC) at the University of Washington. This was one

^ area that Tomas had become very interested in and want-
rd to see promoted. We hope that this donation will help
do that.

This newsletter is your link to the rest of the Society
and to the Board members. We hope to keep you more

up to date on the Society business and events, with a
regular newsletter production twice a year. Articles re-
ceived by October 10th will be published in February
and those received by April 10th will be published in
August. This schedule will allow communication rvith all
the members prior to each Board meeting and wiil allow
time for needed business to be conducted after each set
of newsletter announcements. Anyone wishing to cor-
respond through the next newsletter should send con-
tributions to Kathryn S. Kalasinsky, Coblentz Society
Newsletter Editor, Mississippi State Chemicai Labora-
tory, P.O. Box CR, Mississippi State, MS 39762. (Send
your reader opinion polls to the same address.) This
newsletter is also open for contributions from Society
members who wish to publish articles on various topics.
Let's make this newsletter a NEWS letter. Only you can
keep it that way.

KarHy Kar,,rsrNsxY

PRESIDENT'S MESSAGE 1987

Once again, I feel that we have had a productive year
as a Society. The efforts of Clara Craver and CHEMIR
have again served to supply us with the capital to support
the activities of the Coblentz Society. We owe a great
deal of thanks to Clara.

Jim De Haseth (and his students) has finally gotten
all the membership data computerized, including re-
search interests. This has enabled us to contact people
at dues and election time much more reliably than we
have in the past. In addition, rve are making this list
available to other societies with similar interests. Speak-
ing of elections, we have three departing Board members
and two new ones. Dave Cameron, Jaan Laane, and my-
self will be leaving the Board at this meeting. Coming
on to serve four-year terms are John Rabolt of IBM San
Jose, and Rachael Barbour of Sohio. I want to welcome
them and to warn them that the next four years could
be very active and interesting.

Some of our actions in the area of meeting support in
the last year include the Western Spectroscopy Associ-
ation, a NATO summer school, the Ohio State meer,ing,
FACSS, and Pittsburgh. In addition we were a sponsor-
ing society for the Raman meeting in Eugene and for the
FT-IR meeting in Vienna. I feel that this is an area where
we can increase our visibility and provide a service to
the spectroscopic community. I hope we can continue to
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support these types of meetings through sponsored sym-
posia and financiai contributions.

Our arvardees for this year are : Coblentz, Alan Cam-
pion of Texas; and lYilliams-Wright, Lee Smith of Dow.
Last year's Bomem-Michaelson awardee was Tom Spiro
of Princeton. Congratulations to all three. Nominations
are currently open for all three awards. Please consult
your February issue of Applied Spectroscopy for the
details. If you know of anyone who you think is deserving
of these recognitions, please don't hesitate to make a
nomination. A new form of recognition has also been
introduced by the Board. We are awarding Honorary
Memberships in the Society to people who have made
outstanding contributions either to the Coblentz Society
or to vibrational spectroscopy. We would like to award
two of these memberships per year, to be presented at
the Pittsburgh Conference. The first two recipients are
Dick Lord and Bill Fateley. My sincere congratulations
to both gentlemen (in Dr. Fateley's case I use the word
with some reservation).

Finally, I would like to express my thanks to the many
people, both on the Board and in the Society, who made
my term as President very enjoyable. At times it can be
a lot of work, but at the end it is worth it. The new
President, Rod McDowell, can look forward to the same
active but enjoyable two years. He has an excellent roster
on the B<lard to assist him, and I know he will do an
excellent job. Good luck, Rod. If there is anything I can
do to help, please let me know.

Bnucn Cs,qse

CHEMICAL, BIOLOGICAL, AND INDUSTRIAL
APPLICATIONS OF INFRARED SPECTROSCOPY

James R. Durig, Editor

It rvas my pleasure, as the organizer of a symposium
in commemoration of the thirtieth anniversary of the
founding of the Coblentz Society, for the Eleventh An-
nual FACSS Meeting, to edit a book based on the invited
presentations. The emphasis of the symposium was on
the use of infrared spectral data to solve chemical, bio-
logical. and industrial problems. This book presents a
staie-of-the art description of the wide range of appli-
carions of infrared spectroscopy. The contributors, all of
whom are leading experts in their respective fields, have
produced an up-to-date account of modern techniques
currently applied in chemical, biological, and industrial
research. The result is a unique compendium that will
be ol great interest to both academic and industrial prac-
titioners in infrared spectroscopy. We believe that this
book provides examples of a wide variety of applications
of inirared spectroscopy; where appropriate, the com-
plementary use of Raman data is also described.

The first article is a historical revierv of the analytical
applicaiions of vibrational spectroscopy. The next two
articles demonstrate the utility of group frequencies that
have been so important in problem solving in industrial
settillgs for the past four decades. 'Ihe next four articies
provide specific examples of the use of vibrational spec-
troscopy for industrial problems. There are then three
articies rvhich give examples of the utility of vibrational
spectroscopy for the solution of biological problems. The
final five articles demonstrate chemical applications of
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Dr. Lee Smith (left) accepts the Coblentz Society lVilliams-Wri;1:1,
Award from Bruce Chase at the Pittsburgh Conference.

vibrational spectroscopy. These include studies of coa'
catalytic surfaces, pesticides, and polymers, as well a

the use of far-infrared spectroscopy for the determirr:'
tion of potential surfaces during conformational changr: .

Therefore, this book provides the reader with a larg'
number of different examples of the extensive utility i,
vibrational spectroscopy for the solution of chemicai
industrial, and biological problems.

It was my pleasure to dedicate this book to Profess<,,
Lord-a true gentleman, an outstanding teacher, and i
fine scientist-in the year of his 75th birthday.

Finally, it should be mentioned that, while the fir'
printing of this book has been s<lld out, John Wiley anr
Sons will be reprinting it. I would encoura€ie all Cobleni:
Society members who did not purchase the book to bu.
it for their personal library. Finally, I would like to men
tion that the historical review, which was provided bv i-:

Norman Jones, will be reprinted, in three different part:
in European Spectroscopy Nerus. Because this book ha
been so well received by the spectroscopic community ii-
the United States, John Wiley and Sons felt that thr
historical review would be interesting to the readers ol
Europ e an S pe ctros co py Nerus.

Contents

Analytical Applications of Vibrational Spectroscopy-
A Historical Review

R. Norman Jones
The lmportance of Group Frequencies in Practicai
Analysis

Clara D. Craver
Infrared Group Frequencies for Structure Determi-
nation in Organo-silicon Compounds

A. Lee Smith
The Routine Use of FT-IR and Raman Spectroscopi'
for Solving Non-routine Problems in an Industriai
Laboratory

M. Mehicic, M. A. Hazle, J. R. IVlooney, and J. G.
Grasselli

The Quantitative Analysis of Complex, Multicompo-
nent Nlixtures by FT-Ilt: The Analysis of Minerals
and of Interacting Organic Blends

James M. Brown and James J. Elliott



Vibrational Spectroscopic Studies of Thin Films
John F. Rabolt

Vibrational Spectroscopy for the Study of Order-Dis-
order Phenomena in Organic Materials

Bernard J. Bulkin
Structural and Dynamical Properties of Model and
Intact Membrane Assemblies by Vibrational Spec-
troscopy

Ira W. Levin
Biological FT-IR: Industrial and Academic Applica-
tions

R. J. Jakobsen, F. M. Wasacz, and K. B. Smith
Chemistry and Structure of Fuels: Reaction Monitor-
ing with Diffuse Reflectance Infrared Spectroscopy

E. L. Fuller, Jr., N. R. Smyrl, and R. L. Howell
Unconventional Applicaticns of FT-IR Spectrometry
to the Analysis of Surfaces

Peter R. Griffiths, Kenneth W. Van Every, Norman
A. Wright, and Isaam M. Hamadeh

Applications of Vibrational Spectroscopy to the Study
of Pesticides

Kathryn S. Kalasinsky
Time Resolved Studies via FT-IR of Polymers during
Stretching and Relaxation

J. A. Graham, R. M. Hammaker, and W. G. Fateley
Chemical Utility of Low Frequency Spectral Data

J. R. Durig and J. F. Sullivan

The book can be purchased for 949.95 from:

John Wiley and Sons, Inc.
605 Third Avenue
New York, NY 10158

THE MOLECULAR SPECTROSCOPY DIVISION OF
THE NATIONAL BUREAU OF STANDARDS

Alfons Weber, National Bureau of Standards

Spectroscopy has over the years become an activity
that pervades nearly all areas of physics and chemistry.
There is hardly a research group in which some sort of
spectroscopy is not done, either as an activity in itself
or as a tool applied to the investigation, control, or mon-
itoring of phenomena in the physical, chemical, biolog-

ical, or even engineering sciences. The National Bureau
of Standards (NBS) is no exception. Many of its activities
profit from the use of spectroscopy, but just a listing of
all the research projects in which this technique piays a
role would exhaust the space of this newsletter. The fol-
lowing description will therefore be restricted to the ac-
tivities of the Molecular Spectroscopy Division of the
Center for Chemical Physics of the NBS.

The Division is composed of a staff of 20 full-time
permanent research scientists, as well as post docs and
guest scientists from universities and other gorrernment
laboratories, plus secretarial and technical support per-
sonnel. The goal of the Division is to be at the forefront
of modern theoretical and experimental spectroscopy in
order to advance spectroscopic measurement methods
and techniques; develop models, theoretical concepts,
and quantum theoretical methods for predicting molec-
ular properties and interactions; obtain reliable reference
spectroscopy data for NBS, government, research com-
munity, and industrial needs; understand and model fun-
damental chemical processes; provide state-of-the art
frequency standards; and transfer forefront spectroscop-
ic expertise to other NBS programs, other government
agencies, industry, and the research community. Within
the framework of these general goals the Division also
follows three specific thrusts which are part of the overall
program of the Center for Chemical Physics: properties
of weakly bound molecular systems, biotechnology, and
energy transfer. Properties of weakly bound systems are
obtained for small atomic and molecular complexes held
together by van der Waals or hydrogen bond forces in
order to develop a data base to assist understanding of
the conformations, thermodynamics, and reactivities of
such systems. The objectives of the thrust in biotech-
nology are to develop and implement methods for the
study of metal interactions in proteins and nucleic acids
using primarily quantum mechanical techniques; while
the major effort of the third thrust is directed to the
study of vibrational energy transfer. To achieve its goals
the Division is organized into three research groups: High
Resolution Spectroscopy (HRS), Laser Photochemistry
(LPC), and Quantum Chemistry (QC).

Calibration and data center activities are conducted
in the HRS group. Most recently, new sets of molecular
absorption frequencies suitable for the calibration of las-
er spectrometers have been determined, and microwave
spectral data have been critically evaluated. Moreover,
the vibrational and electronic energy levels of transient
molecules are being evaluated and tabulated. The HRS
group also performs studies on molecules of importance
in environmental problems. Linewidths and line shapes
of trace atmospheric species molecules are determined
as function of temperature and pressure. The transition
moment for CIO was recently determined by use of the
Herman-Wallis effect, thereby eliminating the need to
know the total number of absorbing molecules, which is
a requirement when one is using the traditional method
based on the measured band intensity.

Research on the high-resolution spectroscopy of van
der Waals and hydrogen-bonded molecules was started
several years ago. The initial work achieved the full res-
olution of the rotation-vibration bands associated with
the HF-stretching modes in the HF-dimer complex. This

Robert Williams (left), Rachael Barbour, and Dave Cameron consult

their program between talks at the Pittsburgh Conference (or is Rachael

teaching Dave how to do a left jab?).
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was followed by work on the HCl-dimer and the rare gas-
HF complexes, and, more recently, by the observation
and analysis of the rotation-vibration spectrum of the
CO,-trimer, resulting in a rvell-defined structure for this
complex. Parallel investigations on weakly bound com-
plexes are also performed in the microwave region, with
the aid of a pulsed molecular beam Fourier transform
microwave spectrometer. A variety of van der Waals com-
plexes-including, e.g., Ar-NHr, Ar-CH,Cl, and hydro-
gen bonded (e.g., formamide-water, fbrmamide-metha-
nol)-have been studied. Theoretical work on the problem
of large amplitude motion and tunneling is done in par-
allel with the experimental studies. Similarly, work is
done in the QC group on the conformations of large
complexes (e.g., formamide-water), to narrow down the
number of possible structures to be considered in the
analysis of the microwave data. Information on the pre-
dissociation lifetimes of excited vibrational states is ob-
tained from accurate linewidth studies as well as from
direct measurements in the time domain with picosecond
resolution. This latter work is conducted in the LPC
group.

The Laser Photochemistry Group performs primarily
quantum-state specific studies of molecular dynamics. A
common factor of these investigations is the role of en-
ergy transfer in the spectroscopy and kinetics of mole-
cules. Vibrational energy transfer (VET) studies have
been carried out for a large number of molecules. The
rates of VET from vibrationally excited chemical bonds
in liquids, in solids, and in molecules bound to surfaces
have been determined. The work on laser diagnostics of
surface dynamics performed on molecules adsorbed onto
surfaces, as well as on those desorbed from surfaces, will
provide important information leading to a fuller un-
derstanding of the fundaments of surface-controlled
chemical processes. Most recent among these latter stud-
ies are the investigations of thermal desorption of (NO +
NHr) from Pt(111) surfaces and the laser-induced de-
sorption of NO from Pt-foil. The LPC group also studies
the dynamics of weakly bound molecules. Recent lifetime
measurements of the vibrationally excited NO-dimer have
yielded vibrational predissociation lifetimes of 880 psec
for the z, (1870 cm-') and 39 psec for the zo (1789 cm-')
modes of the complex: a 2?-fold difference for these en-
ergetically similar states of excitation.

Recent work performed by the QC group has focused
on theoretical calculations on biomolecules, including the
modeling of Fe and Mn superoxide dismutases and the
binding of Pt complexes to DNA. Accurate quantum
chemical calculations have also been performed on CrO,
CrO-, and SiC. The QC group also investigates the the-
ory of atom and molecule scattering, and studies the
phenomena of scattering in the presence of radiation.
The general goal of this latter work is to provide calcu-
lations of radiative cross sections and fragment state
distributions associated with the collisional broadening
and photodissociation of small molecules.

The foregoing discussion is necessarily an all-too-brief
and not-at-ali-inclusive sketch of the activities of the
Moiecuiar Spectroscopy Division of the National Bureau
of Standards. Details on these and other topics are given
in rhe Division's recent Annual Report for 1986, copies
of ii'hich may be obtained by writing to Dr. Alfons Weber,

Chief, Molecular Spectroscopy Division, National Bu-
reau of Standards, 8268 Physics Building, Gaithersburg,
MD 20899.

COBLENTZ SOCIETY SPONSORS IR
AUDIOYISUAL TRAINING PROGRAMS

In keeping with its role of meeting the educational
needs of its members, the Coblentz Society has sponsored
and endorsed a series of IR audiovisual training pro-
grams.

The programs were produced as a cooperative project
between the Society and SAVANT Audiovisuals, Inc.
Members of a Coblentz-selected committee reviewed all
manuscripts and provided editorial input to ensure tech-
nical accuracy. In addition, authors of the programs, who
have served the Society in various capacities, include
John Coates, Tomas Hirschfeld, Howard Sloane, and Paul
Wilks, Jr.

Four programs comprise the series:
IR-101, Principles of Infrared Quantitatiue Analysis,

describes a systematic approach to performing quanti-
tative analysis in solution. It discusses measurement
errors and their effects on precision and accuracy. Mul-
ticomponent determinations are illustrated with the
analysis of a five-component mixture.

IR-102, Techniques of Solid Sample Handling for In-
frared Spectroscopy (Sloane), covers various prepara-
tion techniques for solid samples, including solutions,
powder suspensions, smears, mulls, and pellets. Powder
sampling techniques are considered in detail. Step-by-
step instructions for preparing mulls and pellets are giv-
en, and the two techniques are compared. Particular at-
tention is given to the preparation of micropellets.

IR-103, Principles of Infrared Internal Reflectance
Spectroscopy (Wilks), discusses the internal reflectance
technique as applied to polymers, coatings, optically
opaque materials, and on-stream liquid analysis.

The program first defines the various reflectance types;
diffuse, specular, and internal. Next, the origin of inter-
nal reflectance spectra is clearly explained and critical

Correction baseline is one of several spectral enhancement techniques
discussed in IR-104, Computerized Infrared Spectroscopy: FT-IR an.d
Dispersiue, SAVANT's most recent slide-tape /videotape training prc-
gram. This is the fburth in a series of IR programs reviewed and en-
dorsed by the Coblentz Society.
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parameters are reviewed. Applications of various types
of iRS crystai materials and apparatus are discussed and

.- compared.
The final program in the series, IR-104, Computerized

Infrared Spectroscopy: FT-IR and Dispersiue (Hirsch-
feld and Coates), presents an overview ofthe capabilities
of a computerized spectrometer of either the dispersive
or FT-IR type.

"Housekeeping" tasks include selection of scales, plot-
ting routines, annotation, and spectral formats. Com-
puter enhancement techniques such as signal averaging,
smoothing, calibration, and baseline-correction methods
are also discussed. Various aspects of spectral subtrac-
tion are covered in detail and numerous illustrations are
provided. The program concludes rvith a section on tech-
niques of mixture analysis and search/identification rou-
tines.

All four programs are available in either slide/tape or
videotape formats (% " U-Matic, % " VHS or Beta). They
are suited for group or individual study in academic,
industrial, or home environments. They run between 36
and 47 minutes.

The programs are available to Coblentz members di-
rectly from SAVANT Audiovisuals, Inc., P.O. Box 3670,
Fullerton, CA 92634. Telephone: 1-800-4SAVANT or
(714)870-7880.

THE COBLENTZ SOCIETY ANNOUNCES THREE
CO}IPUTER.AGE PROJECTS

Collection of Digitized IR Spectra for a Reference Data
File for All Computer-Assisted Specfrometers. In line with
our 30-year-old program of collecting and evaluating IR
spectra to provide low-cost availability of high-quality
reference data. we are now prepared to collect and eval-
uate your digital data from and convert it to a common
file form. The success of this program will depend upon
your willingness to contribute spectra to this publicly
available set. Help us with this newest scientific data
collection!

This program is in a start-up phase, so all kinds of
compounds are needed. We will provide computer-as-
sisted and spectroscopist-evaluated services to produce
the finest spectrum data collection possible at modest
cost. The high standards for accuracy that went into our
reference data book collections will be maintained. Your
input is needed.

Peak Table for Computer Search. These tables are gen-
erated in forms consistent with major available research
;ystems-both the ASTM format now widely used on
IRGO, FIRST-1, SIRCH, SPIR, and in-house peak search
systems throughout the world, as well as the NEWDAT
data form, which gives peaks and normalized intensities
consistent with the 1980-1984 project sponsored jointly
by the National Standard Reference Data System of the
National Bureau of Standards and the Canadian Insti-
tute for Scientific and Technical Information through

---- JCAMP, the Joint Committee on Atomic and Molecular
)hysical Data.

Updated peak tables are available for the current Co-
blentz file. Use your own search software, or other long-
established software that is being offered* for searching

on Jrour own minicomputer. Check your own answers by
either microfilm of the Coblentz Society, Inc., or the
Special Collections Books, fbr a cost-elTective way of get-
ting answers to your unknowns.

Surfactants and Solvents Spectra. Our latest coilection
run by FT-IR spectra rviil be available in book form in
1987. Peak tables for searching will also be available.

For more information, write to: The Cobientz Society,
Inc., P.O. Box 9952, Kirkwood, MO 63122.

SOCIETY ANNOUNCENIENTS

MEMBERSHIP: Anyone wishing to join the Society may
do so by sending $5.00 to Dr. James A. de Haseth,
Coblentz Society Membership Chairman, Department
of Chemistry, University of Georgia, Athens, GA 30607.

HONORARY MEMBERS: As mentioned in the Presi-
@ty is now awarding two hon-

orary memberships in the Society to people who have
made outstanding contributions to the field of Spec-
troscopy. Send your nominations to Dr. Rod McDowell,
Coblentz Society President, Mail Stop J567, Los Ala-
mos National Lab., Los Alamos, NM 87544.

BOARD MEMBERS: Two new board members are eiect-
-a-6tlh=eSoaiety each year. Please send nominations

for the term 1988-1992 to Coblentz Society President,
Dr. Rod McDowell (see address above).

BOARD MEETING: The Coblentz Society Board wiil-hokllts semi-annual meeting the first week in October
at the FACSS Conf'erence in Detroit. Any article of
business that you wish the Board members to consider
needs to be sent in writing to Dr. Rod McDowell, Co-
blentz Society President (see address above) by Sep-
tember 1st for inclusion on the agenda.

TRAVEL: Several requests for travel support to various

-meetings 

from individual members have been received
by the Coblentz Board. It was decided at the Spring
Board meeting that the Coblentz Society could support
travel only through the organizing committee of the
individual conferences and that these awards must be
made competitive.

BOMEM-MICHELSON AWARD: The Bomem-Nli-
e Coblentz Society,

will be presented at the FACSS Conference in Detroit.
Consult the FACSS program for the scheduled sym-
posium and award reception open to all conferees.

T-SHIRTS: The last of the famous Coblentz Society-T-hirts are now being sold. These classics will never
be printed again. These shirts are light blue with a
prism and multi-colored visible spectrum printed on
them along with the saying "Spectroscopists do it with
frequency and intensity." They are available in men's
T-shirt sizes S, M, and L. If you wish to own one of
these beauties, send $8.00 to Kathy Kalasinsky, Co-
blentz Society Publicity Chairman, Mississippi State
Chemical Lab., P.O. Box CR, Mississippi State, MS
39762. Don't forget to include the desired shirt size and
your mailing address.

* Now avaiiable on IRGO by Craver & Craver, Inc., ?61 West Kirkham,
Glendale, MO 63122 for PC use.
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BOARD NIEMBERS

Name

Dr. Robin S. McDowell
Los Alamos Labs
Mail Stop J567
Los Alamos, NM 87545

Dr. Lawrence Nafie
Department of Chemistry
Syracuse University
Syracuse, NY 13210

Dr. James A. de Haseth
Department of Chemistry
University of Georgia
Athens, GA 30602

Kathryn S. Kalasinsky
Mississippi State

Chem Lab
P.O. Box CR
Mississippi State, MS 39762

Dr. Bruce Hudson
Dept. of Chemistry
University of Oregon
Eugene, OR 97403

Dr. Warren Vidrine
Measurex
1 Results Way
Cupertino, CA 95014

Dr. John Rabolt
IBM Research Labs K42/282
5600 Cottle Road
San Jose, CA 95193

(505)667-7071

1991 (408)256-7301

Name

Ms. Rachael L. Barbour
Sohio Research
4440 Warrensville Center Rd.
Cleveland, OH 44128

1991 (216)581-5562

(505)667-7071

(203)437-7797

(409)845-3352

802)772-4434

Term
Expires

1988

Phone
Number

Term
Expires

Phone
Number

1988 (315)423-4109

1989 (404)542-2626 President:

1989 (601)325-3324 SecretarY:

1990 (503)686-4624 Treasurer:

1990 (408)255-2074

OFFICERS

Dr. Robin S. McDowell
Mail Stop J567
Los Alamos Natl. Lab.
Los Alamos, NM 87544

Dr. Robert W. Hannah
Perkin Elmer

Corporation
761 Main Avenue
Norwalk, CT 06851

Dr. Jaan Laane
Department of

Chemistry
Texas A&M

University
College Station,

TX 77843
Dr. Bruce Chase
cR&D 328/726
E. I. du Pont
Wilmington, DE 19898

Immediate
Past President:
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