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COBLENTZ SOCIETY AWARD SYMPOSTIUM
1975 Pittsburgh Conference

Thursday Afternoon, March 6
Room 235B, Cleveland Convention Center
1:30 p.m.

Presentation of the 1975 Coblentz Award by
Dean James R. Durig, Presdident, The Coblentz
Society, Inc. to Professor Bernard J. Bulkin,
Department of Chemistry, Hunter College of the
City University of New York.

Awardee's address: "VUibrational Specthoscopy
of Liquid Crystals and Cell Membranes"

SYMPOSTUM ON RECENT ADVANCES IN THE THEORY AND
PRACTICE OF QUANTITATIVE INFRARED SPECTROSCOPY

J. J. ELLiott, Presdiding
"Infrared Intensity Measurements on Thin.Films"
R. Noaman Jones, National Research Council of
Canada

"Quantitative Fourier-Transform Infrared
Spectroscopy of Polymer Systems" ) '
J. L. Koenig, Case Western Reserve University

“"Characterizing Semi-conductors by Infrared
Spectroscopy"

Walten Scotit, The Honeywell Corporate Research
Center

"Application of Long Pathlength IR Spectroscopy
in Quantitative Studies of Photochemical Air
Pollutants at Ambient Concentrations"

Anthun M. Winer, John M. McAfee, and James N.
P{tts, Jr., Statewide Air Pollution Research
Center, University of California

The annual Coblentz Society general membership
meeting will follow this symposium.

CLASS II SPECIFICATIONS REVISED

The committee on Evaluation of Reference
Spectra, R. N. Jones, Chairman, has revised
the Research Quality Analytical (Class II)
spectra specifications to include spectra and
~wformance tests taken on Fourier transform

2ctrometers. The specifications were
approved by the Board of Managers at their
November Z0 meeting at Atlantic City, N.J., and
will be published next year. Meanwhile inter-
ested members may obtain a copy from Dr. Jones
at the National Research Council of Canada,
Ottawa 7, Ontario.

COBLENTZ AWARD TO BULKIN

Dr. Bernard Bulkin has been named to
receive the 1975 Coblentz Award at the Coblentz
Symposium to be held Thursday, March 6, at
Cleveland, Ohio. His award address is titled
"Vibrational Spectroscopy of Ligquid Crystals
and Cell Membranes."

Bernard J. Bulkin is Professor and Chairman
of the Chemistry Department at Hunter College
of the City University of New York. A native
New Yorker, he received his B.S. in Chemistry
from the Polytechnic Institute of Brooklyn in
1962, and his Ph.D in 1966 from Purdue Univer-
sity, where he was a student of W. F. Edgell.
Following a postdoctoral year at the Swiss
Federal Institute of Technology, he joined the
Hunter College staff in 1967 as an assistant
professor, became an associate professor in
1970, and professor in 1974. Since 1973 he
has been chairman of the chemistry department.

Professor Bulkin's research interests are
in the study of intermolecular interactions in
condensed phases using infrared and Raman
spectroscopy. In particular, his group has
investigated polar liguids, liquid crystals,
and components of biological membranes. He
is also interested in the education of spec-
troscopists, having taught several short
courses and written articles in +J. Chem.
Education on various topics in this area.

Professor Bulkin is a member of the
American Chemical Society, Coblentz Society,
Optical Society of America, and the Society
for Applied Spectroscopy.



Q and A

If you have a question having to do with
infrared spectroscopy--techniques, interpreta-
tion, or whatever--sent it to

Q & A

The Coblentz Society, Inc.
P.O. Box 9952

Kirkwood, Missouri 63122

If you need an immediate answer, please
enclose a self-stamped envelope. Otherwise,
the answer (by a knowledgeable member of the
infrared community) will be published in the
next Newsletter. It is hoped that many
Coblentz Society members will participate,
either by submitting questions or sharing
their knowledge with a questioner.

COMMENT: from

Dr. Fredrick C. Strong III
Fac de Tec de Alimentos
Univ. Estadual de Campinas
Caixa Postal 1170
Campinas, S.P., Brasil

I would Like to make a comment on computern
searching of Ainfrared spectra (The Coblentz
Society Newslettern, Mailing No.
1974). Up to now, search systems have been
based primarnily on wavelengih/wavenumber. A
Sadtlen search system includes sequencing 4Ln
onden of intensity. 1In thein very comprehen-
sive review on "The Shapes and Intensities of
Infrared Absorption Bands" (Spectrochim. Acta,
19, 1013-85 (1963),

as an Iimportant additional parameten. A recent
paper by Penshi, Padowski, and Bouck (Anaf.
Chem., 46, 955-7 (1974) necommends use of all
three parametens in a search, though the big
collections of spectral data are not currently

set up fo be searched fon anything but position.

Assuming an average background of §0% T, they
define strnong bands as 0 to 30%, medium 30 Zo
60%, and weak as >60%. (1§ more attention Ais
paid to providing Zhickness and concentration
data when spectha are published, absorpiivity
could be calculated and used as a betftexn
measune of Antensity.) They divide width into
sharnp, medium to broad, and very broad, with
numenical defintiions that varny with Lntensdity.
Weights ane assigned to degrees of cornelation
and a "match result" caleculated for agreement
with a given aspectrum (100 = perfect match).
In a test search on 57 organophosphorus com-
pounds, match resulis >90 werne obtained for
cornnect Ldentification. 1In view of these
nesults, 1 would suggest that use of position,
intensity, and bandwidih be considered for
searching.

COMMENT: from

Herbert M. Strong

1165 Phoenix Avenue
Schenectady, New York 12308

In nesponse Lo your question about zthe
Anfrared transmission of diamond appearing Ain
May 20, 1974 NEWSLETTER, we can supply data
on diamond infrared absorption fo 1 mm and
help your cornespondent find the diamond with
the propenties needed. Punre diamond L5 Zrans-
parent from 0.25um o 1 mm except for carbon

63, Septemben 1,

19 K. S. Seshadni and R. Noaman
Jones make a plea for inclusion of half bandwidih

bands in 2.5 to 6um rnegion. Buif mosit diamond
contains Ampurities which substantially modify
L1s absorptivity. Please have your conres-
pondent address his requirements for a diamond
window o me.

I have been rnetined from G. E. Reseanch
one yean, bui was a member of Zhe Man-Made
Diamond team from 1951 until retirement. AL
present, 1 am consulting for G. E. and a
diamond supplien in New Yornk City whose panr-
tlculan interest Ls supplying diamond windows
fon special applications.

FURTHER COMMENT: from

R. J. Jakobsen

Battelle Memorial Institute
Columbus, Ohio

T wikl thy to help with Zhe quesiion about
Zhe transmisstfon curves of diamond. 1 am
enclosing a xernox copy of Literature curves of
Type 1 and Type 11 diamonds. These come from:
Modean Verny High Pressure Techniques, R. H.
Wentong, ed., Butterworths, 1962, p. 52 (a
paper by Weir, VanValkinburg, and Lippincoitt).
As you can see, Type 11 diamonds are more
desinable for spectroscopic work. Howevern,
Type 11 diamonds are Less common and therefore
more expensive. A typical Type II1 diamond
used in a pressure cell L5 about 2.4 mm thick
with a window on face about 1 mm across and
costs about $400. 1 shudder to think what zhe
price of a diamond IRE would be. By Zhe way,
alihough not shown on the enclosed spectra,
Type 11 diamonds do not show any absorption
band4_§? the farn infrared (at Least down to
30 cm .
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MEMBERSHIP MEETING

Figure 2.

The 1975 Coblentz Society membership meeting
will be held from 5 to 6 PM Thursday, March
6 in Room 235B, Cleveland Convention Center.
Put it on your schedule now!



GUIDE TO PUBLISHED SPECTRA

Most practicing spectroscopists need to
refer occasionally to a spectrum not in their
files--but, has the needed spectrum been pub-
~ished, and if so, where? The answer is easy

S you own the ASTM Infrared Data Indices -
AMD-31, published in 1969, and containing
references to 100,000 spectra; and AMD-31 S15,
just published, and containing references to
43,000 additional spectra. Our purpose here
is to direct your attention to the latter
publication, which contains references to the

following sources:

Sadtler 9,000 Abstracted Literature 4,200
Aldrich 8,300 DMS 8,700
Coblentz 5,100 API 400
Japanese 7,300 43,000
and looks like this:

€ MHR CLF I N 0c€SIT CUMPOUND  NAME NUMBER

11 1A 1 VALEKUTHEN JNE C  631kA

11 10 NAPHTHALENE, 1-METHYL - 47773A

1t 10 NAPHTHAL 1=METHYL~ F A 33<A

1110 NAPHTHAL 2-METHYL- G 433ka

11 10 1 THINPHENE, Z-UENZYL= ELLITYN

11 10 1 THICTHEN, 2-/HEPTA=TRANS=-3, TRANS= 14266F A
Cost is $95 (less 20% to ASTM members). A

serial number list (AMD 32 S15) and alpha-
betical list (AMD 34 S15) are available at
the same price from the American Society for
Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103.

NEED FOR A PERDEUTERO EQUIVALENT OF PARAFFINIC
MULLING OIL

To supplement the paraffinic mulling oil
—n split mull techniques, there seems a sub-
tantial need to stimulate commercial avail-
ability of the perdeutero equivalent. Even
if the cost is high at first, perhaps this
would become reduced eventually, or the oil
could be used on an economical semi-micro
basis. One may argue that the presently
available chloro-fluoro oils serve this pur-
pose so well that no additional one is needed,
but for two reasons this is not completely
true. One is that the perdeutero oil would
have a lower refractive index than the halo-
genated ones and be a preferable match for
the lower refracting class of mulled samples.
For them this should allow reduction of
scatter losses, Christiansen peak distortions,
and the undulations of the background where

the 0il and sample refractions approach and
diverge during scanning (Christiansen filter
effect). The other reason is that many
organo-metallic compounds react strongly with
the halogenated oils. Consequently, their
spectra cannot be obtained through the CH
obscured regions by the mull technique, and
apparently the only remedy possible is using

a perdeutero oil. That a perdeutero oil of
appropriate viscosity would serve the supple-
mentation function is made convincing by
Aldrich No. 1086A spectrum of octane-djg which
has the same groups; its peak frequencies are
located quite apart from those of the ordinary
~mulling oils. The synthesis method should be

2ft to the resourcefulness of specialists in

chat field, but I think a possible approach is
to polymerize perdeutero azomethane as done
with the H-form for polyalkylidenes (Encycl.
Polym. Sci. Technol., 10, 337-47 (1969) and

6, 276 (1967)).

Jesse S. Ard

CONTRIBUTORS TO VOLUME 10 OF THE CATALOG OF
INFRARED SPECTRA

The spectrum publication committee wishes
to express thanks to the following spectros-
copists who have contributed spectra to be
published in the forthcoming Volume 10.

Four spectroscopists are making their
first contributions: Krishna K. Deb of the
NCI Frederick Cancer Research Center operated
by Litton Bionetics, Inc. in Frederick, MD;
Karl Kellenbach of Colgate Palmolive Research
Center in Piscataway, NJ; C. S. Douse and
P. B. Tooke of the British Petroleum Research
Centre, in Sunbury-on-Thames, England.

Other spectroscopists who have contributed
abundantly to this volume as well as former
ones are Jesse Ard of Eastern Regional Research
Lab, USDA; William Coburn of Southern Research
Institute; George Edwards of the Citrus Experi-
ment Station; Richard Nyquist of Dow Chemical
Company; James Scherer of Western Regional
Research Labs, USDA; Nelson Trenner of Merck,
Sharpe and Dohme; John Freeman of Monsanto;
William Washburn of Abbott Labs; and Richard
Warren of Smith, Kline & French.

Without the support of these dedicated
spectroscopists it would not be possible to
issue this valuable collection of evaluated
infrared spectra, and much appreciation is due
them.

COLLECTIONS OF RELATED SPECTRA

It has been suggested many times that
compilations of related spectra--inorganics,
polymers, etc.--taken from the Coblentz
Society reference spectrum library might be
extremely useful. The Spectrum Publication
Management Committee (Clara Craver, Chairman)
has now approved this concept and work is
starting on the compilations. Suggested
groupings include plasticizers, pharmaceuticals,
and inorganics. Input from the membership is
solicited: what are your needs? Please send
your suggestions to Mrs. Clara Craver, 761 West
Kirkham Avenue, Glendale, MO 63122. Mrs.
Craver would also like to hear about any groups
of good quality related spectra that you have
compiled in your laboratory, and would be
willing to lend to the program.

b

Jenny Grasselli and Peter Griffith take a
break in front of the Coblentz Society booth
at the FACSS meeting.



SUGGESTED GUIDELINES FOR PUBLICATION OF
INFRARED SPECTRA

The following brief summary is intended
as a condensed reference for members who wish
to publish spectra or to maintain a reasonable
quality level in their own laboratories.
Infrared spectra should meet or exceed the
Coblentz Society specifications established
for the National Standard Reference Data
System [Anal. Chem., 38, No. 9, p. 27A (1966)],
which require essentially spectra of pure com-
pounds extending at least from 2.5-15u with no
more than minor gaps from mulling agents or
solvent. Specific criteria are:

Compound Purity: Minor impurity bands (no
more than 3) allowed if labeled

Spectrometer Resolution: NaCl prism or better

Wavelength Accuracy: Within +0.04u; or +5 cm !

below 2000 cm !

Calibration Check: Indene or other secondary
standard, run within 1 week of spectra

Noise Level: 2% maximum

Energy: At least 50% of normal in all regions
(except 4.3u COjy)

Stray Radiation: Less than 5%

Extraneous Absorptions: H,0 absorption in
pellets <0.1 absorbance unit. H,0 vapor
< 2%.

Servo System Energy: Normal; deadness or
excessive overshoot unacceptable

Documentation: Specify make and model of
spectrometer; prism or grating. Scan
time and other relevent data should be
given, along with the physical state
of sample (mull, solvents, liquid film).

Intensity: At least one band having <25% T.
No more than one band having <1% T. Back-
ground line >75%. For pellets, T >40% at
2000 cm !,

Format: Original chart, not hand retraced.

Contributors are encouraged to meet Class II

specifications whenever possible.

RAMAN SPECTROSCOPY COURSE

A Coblentz Society-sponsored course
covering methods and applications of Raman
Spectroscopy will be offered Monday, March 3,
1975, at the Pittsburgh Conference in
Cleveland, Ohio.

Professor B. J. Bulkin will be course
director with assistance from Dr. R. O. Kagel
and Ms. L. E. Wolfram. Included in the
course w: . be discussions and demonstrations
on theory, sample handling and analytical
applications.

The cocurse fee is $35. Advanced
registrations and remittances should be sent
to Mrs. Jeanette G. Grasselli

The Standard 0il Company (OHIO)

4440 Warrensville Center Road

Cleveland, Ohio 44128

TABLES OF VIBRATIONAL FREQUENCIES

In the study of vibrational spectra, it
is often useful to compare the frequencies
and assignments for simple prototype mole-
cules to those of the molecule or group being
studied. It is, however, often difficult to
find reliable data on the prototype structure-
Such a task becomes much easier if one has
access to Tables of Molecular Vibrational
Frequencies (1972) in which the data from 223
molecules have been compiled, evaluated, and
summarized by T. Shimanouchi under contract
with the National Standard Reference Data
System. The publication (SD Catalog
No. C13.48:39) is available for $3 from the
Superintendent of Documents, U.S. Government
Printing Office, Washington, DC, 20402. It
includes data on molecules such as deuterated
methanes, methyl halides, deuterated methanols,
ethylenes, group IV hydrides and halides,
other deuterated hydrocarbons, simple acids,
esters, and aldehydes, to name a few. Data
on many other molecules have been subsequently
published in Journal of Physical and Chemical
Reference Data.

NEW SERIES OF MINI-COURSES ON INFRARED
ANALYTICAL TECHNIQUES PLANNED

The first two of a series of mini-courses
on infrared analytical techniques will be held
Monday, March 3, 1975, at the Pittsburgh Con-
ference, Cleveland, Ohio. Each will be a half
day session with the morning course covering
attenuated total reflectance and the afternoon
course dealing with gas analysis.

The faculty for the ATR course consists
Dr. Paul A. Wilks, Jr., Director, Dr. N. J. —
Harrick, and Dr. R. W. Hannah. The course
program will include discussion and demonstra-
tions on ATR theory and instrumentation,
selection of reflector plate materials, and
applications.

The gas analysis course will be directed
by Dr. D. S. Lavery with assistance from Dr.
Mary Zeller and R. J. Manning. To be covered
will be gas phase theory, calibration pro-
cedures and equipment demonstrations. Special
emphasis will be given to the use of long path
gas cells for low level toxic vapor analysis.

The course fees are $40 for both, $20 for
one. Advanced registrations and remittance
should be sent to:

Mrs. Jeanette G. Grasselli

The Standard 0il Company (OHIO)
4440 Warrensville Center Road
Cleveland, Ohio 44128

SINGLE COPY SPECTRUM SALES

Arrangements have been made to provide,
as a service to members (only), single copies
of Coblentz Society reference spectra. A
nominal charge of $2 per spectrum is made to
offset handling costs. Requests for copies
should be addressed to

Coblentz Society Spectra
c/o Wilks Scientific Corp.
140 Water Street

Box 449

South Norwalk, CT 06856



