
COBLENTZ SOCIETY NEWSLETTER

Mailing No. 41 February 1, 1969

I. Coblentz Award Winner

Dr. Guiseppe Zerbi from the Politecnico of
Milano will receive the 1969 Coblentz Award from
F. F. Bentley, President of the Coblentz Society,
at the Coblentz Symposium on Thursday, March
6, 1969. This symposium will be presented at the
annual meeting of the Pittsburgh Conference on
Analytical Chemistry and Applied Spectroscopy
to be held in Cleveland, Ohio, March 2 - 7, 1969.
Dr. Zerbits acceptance paper is entitled "The
Vibrations of Polymer Molecules and their
Spectral Properties. tt

Dr. Zerbi was born on May 29, 1933. He graduated with his Doctorrs
degree in pure chemistry from the University of Pavia (Ita1y) in 1956. He
has been a Research Associate from l-956 to 1960 at the Industrial Chemistry
Department of the Polytechnic Institute of Milano, and Visiting Scientist for
two years at the Spectroscopy Laboratory of the University of Minnesota,
Minneapolis (1960 and 1961). In 1962, on returning to Europe, he was appointed
Research Associate of the National Research Council of Italy at the Polytechnic
Institute of Milano. Since then he has been a guest scientist at the Spectroscopy
Laboratory of the National Bureau of Standards, Washington, D. C. during
1964. In 1965 he was made Head of Research of the National Research Council
of Italy and now is Director of the Institute of Macromolecular Chemistry of
the National Research Council of Italy in Milano. He has also served as
Lecturer in Structural Chemistry at the University of Pisa in 1966, 196? and
1968. Dr. Zerbi earned the Coblentz award for his outstanding work on the
vibrational analysis and molecular dynamics applied to smal1 molecules and
polymers.

The Coblentz Award, made annual1y, is given to a young scientist whom
the Coblentz Society considers to have made the most valuable contribution to
the field of infrared spectroscopy before reaching the age of 36. Previous
recipients of this award are:

Dr. John Overend (University of Minnesota) in 1964,
Dr. W. G. Fateley (wte11on Institute) and
Dr. R. G. Snyder (Shell Development) in 1965,
Dr. Edwin D. Becker (National Institute of Health) in 1966,
Dr. P. J. Krueger (University of Calgary) in 196?,
Dr. John T. Hougen (National Bureau of Standards) in 1968.

II. Coblentz Symposium at Cleveland

The theme of the..l969 symposium will be "Computers and Spectroscopy;
Partners in Progress." The complete program was given in Mailing No. 40.

III. Dues Notice

Dues for 1969 are now payable. This year, for the first time, alternative



payment plans are possible: one year for $2, or three years for $5.

Prompt payment of your dues will save considerable time for your
Secretary, Treasurer, and Mailing Editor, all of whom serve without pay.
Please make your check payable to The Coblentz Society, Inc., and send
it to Dr. R. W. Hannah, Secretary, The Coblentz Society, Inc., c/o The
Perkin Elmer Corporation, Norwalk, Connecticut 06850.

IV. Election to the Board of Managers

The Nominations Committee, Dr. Foil A. Miller, Chairman, is pleased
to present the following slate of candidates as nominees for the Board of
Managers of the Coblentz Society:

Dr. Edwin D. Becker, National Institutes of Health
Dr. Gerald L. Carlson, Carnegie-Mellon University
Dr. James R. Durig, University of South Carolina
Dr. James R. Scherer, Western Regional Research Lab.

Two managers will be elected to replace Freeman F. Bentley and
W. G. Fateley, whose terms expire this year. A ballot is enclosed with
this mailing; please vote and return it to the Secretary as soon as possible.
A11 ballots must be received by February 20 in order to be counted. Con-
tinuing Board Members are R. E. Kagarise, S. Krimm, C, L. Angell, and
Jeanette G. Grasselli.

V. Coblentz Society Discussion Meeting

The annual discussion meeting of the Society will be held in the Whitehall --
Room of the Sheraton-Cleveland Hotel on Thursday, March 6, at 8 P. M.
The Whitehall Room has seating capacity for 300 people. This is an important
meeting at which the membership can discuss topics of interest and make
their viewpoints known. A11 persons having an interest in infrared spectroscopy,
members or not, are invited to attend.

VI. Report on CODATA Conference

The first International CODATA Conference, sponsored by the International
Council of Scientific Unions, was held in Arnoldshain, Germany on June 30 -
July 5, 1969. An informal letter report, written by Dr. R. N. Jones, Chairman
of the Panel on Infrared Spectra, is attached (reprinted from CODATA News-
letter No. 1).

VII. Revision of Class II Specifications for Infrared Spectra

The Board of Management has met with the Sub-committee on the Evalu-
ation of Reference Spectra on two occasions. The first was at Chicago on
December 1, 1967 and the second at Columbus on September 4, 1968. At each
meeting the specifications were reviewed in detail in the light of the accumulating
experience in their application.

Since their first publication in Analytical Chemistry (!_9, 27A, 1966) they
have generated considerable interest and comment, most of it favorable but
some of it critical. Most of the criticism resulted from a misunderstanding of
the Class I, Class II, and Class III categorization. In particular, the Class III
specification was deemed by some to carry a derogatory connotation that was not
intended. In an attempt to correct this, descriptive names have been attached
to soften the stark numerical classification:



Class I Critically Defined Physical Data
Class II Research Quality Analytical Spectra
Class III Approved Analytical Spectra

We trust that these definitions will help to set matters aright. We would
also like to mention that similar CIass I, Class II, and Class III terminology is
beginning to be used informally in association with other types of numerical
instrumental data, and this is an indication that the concept does satisfy a
genuine need.

Critically Defined Physical Data

(CLASS I)

Difficulties in quantitatively definingthe variables influencing the measure-
ment of an infrared spectrum still make it impracticable to 1ay down specifica-
tions for an infrared spectrum that is acceptable as a physical constant. How-
ever, our control of the instrumental variables is rapidly improving, particu-
1arly since the introduction of digital recording. Adequate software support is
also becoming available and the members of the Coblentz Society will be able
to help considerably with collaborative studies to determine the feasibility of
correcting the systematic errors of measurement by computer analysis of the
digitized spectra.

Research Quality Analytical Spectra

(CLASS II)

A continously increasing interest is being shown in Class II spectra. Few
actual changes were authorized at Chicago and Columbus and these mainly con-
cerned matters of detail or clarification. The revised Class II specifications
are published in fu11 as a supplement to this Newsletter.

Approved Analytical Spectra

(CLASS III)

The Class III spectra specifications were also re-examined both at the
Chicago and at the Columbus meetings. No changes were found necessary and
they have been applied successfully in the screening of the first 1000 spectra to
appear under the combined sponsorship of the Coblentz Society and the Joint
Committee on Atomic and Molecular Physical Data. It was agreed that in some
borderline cases of spectra that failed to meet Class III specifications on minor
points, publication should be recommended provided the deficiencies were
clearly indicated in the published chart. This was mainly intended to apply
where the compound was new or rare and it was not 1ike1y that a better
spectrum would be obtai.ned.



Infornal Letter Beport to the Panel on Inftared Specba

at the Flrst Internatlonal CODATA Conference from
Dr. R. N. JONES, Panel Chalrman

Panel Members:

F. F. Bentley
I. Eliezer
L. V. Gurvich
R. N. Jones
H. Kaiser
K. G. Heyden

D. R. Lide, jr.
W. M. Linfield
E. R. Uppincott
Y. Mashiko
S. A. Rossrnassler
P. Sadtler

D. J. Shields
T. Shrirnanouchi
R. G. Sinurd
M. K. Wilson
B. Vodar
B. J. Zwolinski

As you know, this was an informal conference, conducted in
the spirit of the Gordon Research Conferences. The results
of our deliberatrons therefore have no official status with
respect to future plans of CODATA, nor are they to be re'
garded as formal directives to other organizations that might
have interest in this subject.
Nevertheless, the confercnce provided a unique opportuni$
to brlng together representatives of most of the widely scat-
tered groups tlat are activel.y involved in the generation, col-
lection, erraluation and dissemination of infrared spectraldata.
Many of us came to the conference with diverse views about
the future of infrared documentation. and I think it is fair to
say tbat our discussions led us towards some conrmon accord.

At Arnoldshain several of you asked me to supply copies of
my notes for the Thursday morning report, and I am there-
fore cir€ulating this letter as an ,aide-memoire" to the panel
participants.

In the first place, we recognized that there is a strong need
for npre infrared spectra for the identification of organic and
inorganic compounds, and it was our conseruius that indepen-
dent projects, both governmental and private, should continue
to take the main responsibility for this work. We agreed that
improved quality of data leads to increased utility of the
inforrmtion derirrable from the reference spectra. Such im-
provement can come, in the first place, from better authenti-
cation of the compound sfucture, and secondly from more
effective use of the performance capabilities of the available
instnrments.

We noted also that the application of infrared spectrophoto-
metry in several important areas of science is restricted by
the limitatiors of existing iruEumentation and techniques.
Among these areas are the interchange of quantitative data
among laboratories; the more detailed interpretation of mo-
lecular structur€; more accuate kinetic and equilibrium studies
(particularly of the liquid state); and the calculation of ther-
modynamic functions.

We agreed tbat certain aspects of the problems associated
with the efficient storage and retrieval of infrared spectral
data need emphasis. The efficient use of infrared spectral data
for all applicatiors requires the maintenance of general indexes
covering all the rcference collectioru in addition to the indexes
to the various individual specra collections. It is also im:
p ortant that app ropriate s tora ge a nd retrieval s ystems, includin g
those using computers and othel automated searching devices,
be developed and maintained to serve the variety of user
needs.

Finally, we expressed the view tlut at, or in association with,
the next CODATA Conferencr an opportunity should be pro-
vided to explore the common use of various kinds of reference
data rehting to molecular stmctural analysis. The techniques
we had in mind included infrared, ultraviolet, Raman and
mhronrave spectrometry, nuclear magnetic resonance spec-
trometry, rnass spectrometry and x-ray crystallography. Con-
curr€nt, but sepa:ate consideration might also be given to
the spectographic technigues thatrelate moredirectly to atomic
properties.



THE COBLENTZ SOCIETY

SPECIFICATIONS FOR THE EVALUATION OF INFRARED REFERENCE SPECTRA

CLASS II SPECTRA

(Revlsed to Septenber 4tn t96B)

Class If spectra are reference spectra obtalned
on the best currently avallabl-e commerclal infrared gratlng
spectrophotometers, operated at maxlmum efflclency under
condltlons conslstent wlth aceeptable laboratory practlce.
The purlty of the compounds should be rigldly speclfied
wlth respect to the type and quantlty of any impurlty de-
tectable ln the .spectroscopic measurements. The specifl-
catlons for Class II spectra glven 1n thls report apply
only to the absorption spectra of condensed phase systems,
and 1t 1s not consldered practlcal to write speclflcatlons
for vapor phase spectra or for reflectance spectra at thls
t1me.

f. Spectrometer 0peratlon

A. Resolutlon. The spectral s11t-wldth should
not exceed@h at lelst Bo% of the wavenumber
range, and at no place should lt exceed 5 cm-l. There are
technlcal difflcultles 1n measurlng the spectral slit-vi1dth,
and 1ts evaLuatlon w111 be based on a spectrum of lndene,
run under the same condltlons as were used to produce the
submltted spectrum (Appendix) .

B. Wavenumber Acryg. The absclssa as read
from the c e to + 5 cm-l at wave-
numbers greater than 2OOO cm-r and to T I cm-l at wave-
numbers less than 2OOO cm- r . Callbratfon comectlons wlth-
1n these llmlts are to be encouraged and shouLd be indlcated
on the chart.

Proof of the wavenumber accuracy w111 be an
appended spectrum of lndene run under the same condltlons
as the sample (Appendlx). Flduclary marks should be
recorded on each chart at stated wavenumbers shortly after
the beglnnlng and near or at the end of each unlnterruptedly
scanned segment of the spectrum. These marks are requlred
to guard agalnst errors from paper shrlnkage and from chart-
spectrometer mlsmatch.
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C. Nolse Level. The nolse level should not
exceed I% @-peak (or 0.25% r.m.s.). The
evaluatorsr Judgement 1s perm1ss1b1e.

D. Energy. The spectrophotometer should be
purged wltETy gas or evacuated to ensure that at least
50% of the source energy 1s avallable at all wavenumbers
(except ln the reglon oi tne 2350 cm-r carbon dloxlde
absorptlon) .

If the control system of the spectrophotometer
permlts, lt ls deslrable that adequate purging or evacua-
tlon be demonstrated by a slngle beam run or a run agalnst
a constant test s1gna1, measured under the normal scannlng
condltlons, wlth no sample 1n the beam.

E. Other Performance Cr1te11a. (gstabllshed by
reference ppendlx).

should be
1. False radlatlon. Apparent stray
ffienumbers greater

radlatlon
than 500 cm-r

2. Servo System. Any spectrum showing evidence
of dead spffislve overshoot should be reJected.
The spectrometer tlme constant should be compatlble wlth
the scan rate (Appendlx, Sectlon B).

3. Photometrlc Accuracy. These spectra are not
lntended t tlve signlficance, and,
at present, 1t ls not feaslble to set speclflcatlons for
photometrlc accuracy. Such a test mlght be added later,
but for the tlme belng it must sufflce that the lndene
bands be ln reasonable agreement 1n shape and reLatlve
lntenslty wlth an acceptable lndene curve.

erature. ft 1s to be assumed, unless
spectrum 1s run at the amblentstated otherwlse,

temperature.

II. Presentatlon.

A. fnformatlon to Appear on Chart. Both the
structuraf compound
should appear on the chart. ft 1s also recommended that
the compound name be lncIuded, and preferably thls should
conform rlth the nomenclature used by Chemlcal Abstracts.
The make and model of the spectropirotoffi
recorded aE well as the date on uhlch the spectrum was
obtalned. All changes of gratlDge, fllters and ceIIs
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should be speclfled, includlng the wavenumber at whlch they
occur. No external mechanlcal attenuator is to be placed
1n the reference beam additlonal io the trimrner cornb whlch
ls lntegral to some lnfrared spectrophotoneters. The name
and address of the laboratory contrlbuting the spectrum i,;111
normally be glven on the chart (see Sectlon III-A).

The physlcal condltlon of the sample should be
stated (e.g. solutlon, pure 11quld, Nujol mulI, potassium
bromlde pelIet matrlx etc. ) . For measurements on solutions
the solvent used 1n each reglon of the spectrum should be
recorded. The concentratlon and nomlnal path length should
be glven both for solutlons and pellets. The nomlnal path
Iength of pure llquld samples should be lndlcated; a very
thln layer may be described as a caplI1ary fllr,r (See Sectlon
III.e.L.c). In all cases the cell- or support window material
should be stated.

B. Spectral Range. The chart should cover 3B0O cm-l
to 4oo cm-@tenslons above or below this
range are acceptable. For such extended range spectra, the
wavenumber accu"acy, false radlatlon, atmospherlc absorption
and spectral s11t-wldth should be stated, and must be
aeceptable 1n the Judgement of the evaluator.

C. Intenslty. It 1s preferred that the lntensity
ordlnate vaTreffiFressed ln absorbance units and that
the charts be plotted on paper havlng a logarithmlc ordlnate
grld so that lntenslty 1n absorbance can be interpolated
dlrectly from linear transmittance measurements. Spectra
plotted on a llnear absorbance sca1e, or ln 11near trans-
mlttance presented on a llnear percent transmlsslon ordlnate
grld are also acceptable.

Any band over I.5 absorbance unlts should be
reproduced on a less absorblng sample. A slgnlflcant
fractlon of the useful bands should have absorbance greater
than 0.2. At least one band 1n the spectrum should have
absorbance exceeding 0.7. When muIt1p1e traces are requlred
thelr number should be kept to a minlmum.

D. Wavenumber Req4]eb:Ll1gl. Sharp peaks should
be readabl s greatlr- than 2OOO cn- r

and 2 em- I at wavenumbers less than 2OOO cm-I. Only spectra
recorded wlth the absclssa Ilnear 1n wavenumber are acceptable,
but scale changes at deslgnated absclssal posltlons are allowed.

F Recordlng. Recordlng should be contlnuous
1s permlsslble for sPectrawlth no gaps ln wavenumber, but 1t
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to extend over more than one chart. Discontinuitles ln
ordlnate (absorbance), if present, should not exceed 0.01
absorbance un1t. Hand retraced spectra are not acceptable.

F. Atmospheric Absorption. None should be
detectab fe

f II. Sanpl-e Identiflcatlon.
A. Compound ldentlty an_d Purlty . Spe etra should

show no fn O structure;
any spectrum exhlbitlng an obvlous lmpurity band should
be rejected. Some relaxatlon of thls requlrement may be
permltted 1n the case of lsotopically 1abe1Ied substances
1n whleh complete exchange cannot reasonably be achleved.
In such cases the bands assoclated wlth the mlnor lsotoplc
specles should be lndlcated on the chart.

Because the prlne responslblllty for the
correctness of the structure lles wlth the laboratory
contrlbutlng the spectrum, 1ts name and address should be
recorded on the chart. In exceptlonal cases spectra
contrlbuted anonymously nay be published, but such spectra
w111 be promlnently labelled "Chem1cal Structure not
Authentlcatedr' .

No spectrum shoul-d be publlshed unless elther
(1) The eval-uator 1s supplled with a reasonably

detalled descrlptlon of the preparatlon and purlflcatlon
hlstory of the measured sample, together with other evldence
for the correctness of the asslgned chemlcal structure.
Thls evldence must be sufflclent to satlsfy an expert ln
the f1e1d.

or:
(2) Two curves derlved from samples obtalned

from lndependent sources are ava1lab1e; these spectra
must be 1n reasonable agreement.

B. Sample Preparatlon

1. Llquld State

(a) For analytlcal purposes lt 1s preferable
that the sample be run 1n llquld so1utlon, normally at
concentratlons 1n the range of 5 to ]-}tr welght (g) per
volume (m1). Solvent bands should be compensated, but
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not more than 75f" of the energy should be ienoved fron the
beam by such compensation, and then only over a short reglon.
Any solvent bands resulting from incomplete compensatlon
should be clearly indieated on the chart. A suitable solvent
combination 1s carbon tetrachlorlde in the range 3BOO i335
cm-l and carbon disulfide in the range 1350 430 cm-i;both
solvents should preferably be used at path lengths in the range
0.03 0.3 mm. Cases may arlse that requlre the use of other
solvents, and so1ub11lty limitations or other concentration
dependent factors may necessltate the use of ceLls of longer
path length. These condltions are acceptable provlded the
requirement of a maxlmal 75% beam energy attenuation 1s
malntalned.

(b) For documentation purposes lt 1s d.eslrable
that the spectrum of the pure llquid be recorded. Solutlon
spectra and pure llquld spectra are to be regarded as
complementary and not as substitutes for one another.

(c) Llqulds not soluble ln transparent
solvents are to be run as cap111ary f1lms (see Section II-C).
2. Solid State

(a) Solution spectra ln the most transparent solvents are
preferred, provlded the solvents and path lengths can be chosen
to leave no slgnlflcant gaps due to solvent obscuratlon (see
III.B.1.a).

(b) For lnsoluble compounds muIls are preferred to
pressed pellets unless it is establlshed that the pel1et gives
an undistorted spectrum. Solld state spectra must meet the
followlng crlterla:

(i). Tsotropic mate.riats. The background
absorbance shouLd Ue 3BO0 cm-] and less
than 0.10 near 2000 cm-l. No gross abnorrnalitles should be
evldent ln the background. Conpensatlon ln the reference
beam by a blank mull- or pellet should be lndicated and in no
case should lt reduce the reference radiation lntensity by
more than 50i1. The Chrlstlansen effect should. not be apparent,
but mlnor distortlons resultlng from thls effeet may be
permltted at the evaluator?s discretion. Interference frlnges
should not be apparent. Pel}ets should exhlblt no water
absorption bands greater than 0.03 absorbance unlt. l'lulls
shourd be made wlth perhalogenated oils (or equlvalent) for
the range 3800 1331 cm-I and the lntenslty of tne overtone
band. near 23OO cm-l should not exceed 0.02 absorbance unit.
NuJol (or equlvalent) should be used below 1335 cm-l, and the
lntenslty of the band near 720 cm-l should not exceed O.05
absorbance un1t.
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( 1i ) . Npn:r_qg!r"epic materlals . Spectr"a of non-
lsotropic sample als -or crystalline
polymers, should also be accompanled by a record of the
orientatlon of the sample with respect both lo the radlatlon
beam and to the grating rulings.

Amorphlc and part1a1Iy crystalline poJ-ymers of
1Il-deftned molecular and conformatlonal structure should
not be lncluded as pure materials.

IV. Appendlx. Spectrophotometer Performance Checks.

A. Wavenumber Calibratlon. For the range 3800
700 cm-l t should be checkeo on
a sample of lndene contalnlng 0.8% (by weight) of cyclo-
hexanone and 0.8% (by welght) of camphor. This soLution,
prepared from freshly distilled or subllmed materials,
should be stored 1n seaLed glass ampoules whlch are opened
just before use. The spectrum is publlshed in "Tabl-es of
Wavenumbers for the Calibratlon of Infra-red Spectroneters"
prepared by the Cornmlssion on Molecular Structure and
Spectroscopy of I.U.P.A.C. (Butterworths, London, I96L,
reprlnted from Pure and Applied Chenistry, Vol. 1 L96I
pp. 6T9-83). S@.trl. and Nadeau, A.,
Spectrochlm. Acta , 20 , Il-75 ( 1964 ) .

Below 700 cm-l a solutlon prepared. from equal
parts (by welght) of lndene, cyclohexanone and camphor can
be used pending the establishment of approved standards
for thls spectral range. (See Jones, R.N., Faure, P.K.
and Zaharlas, W., Rev. Universelle Mi-nes,

t
15 ttr? (1959) )

Each set of spectra should be accompanled by a
set of indene spectra run signlficantly close in tlme to
the submltted spectra, and measured at the same sllt-wldth,
nolse 1evel, scannlng speed and time constant. A nominal
cel1 thlckness of 0.2 mm 1s recommended for the range 3800
to 1580 cn-l and 0.03 mm for the range 1600-700 cm-r. A
cell thlckness of 0,05 mm 1s recommended for the 1:1:l
mlxture below 700 cm- I .

Recommended calibratlon polnts (crn-t in vacu0)
are the absorptlon maxlma shown 1n Table i. Other secondary
standards callbrated over the entlre spectrai range nay
also be accepted subJect to thelr compatablllty wlih sectlons
B and C below.

B. Dyna4lc Error. The followlng dynamlc error
test 1s suffih most spectroflholometers.
The lndene spectrum 1s rerun from 1350 to B5O cm-r at one



fourth of the scanning rate used for the reference spectTa,
wlth other operating conditlons unchanged. The herghi,s
from the basellne of the band.s at 1288.0, \226.2, L2Aj.\,
1OlB.5 and9L4.7 cm-l are measured in absorbance units on
both fast and slow scanned charts. The peak helght ratj-os
At z a e. o/Ar226.2 t Ar zo s. t/Ar226.2 s and Aro r a. s/Ae I {.7
should not dlffer by more than * 0.02 between the slow and
the fast runs.

C. Spectral Slit Wloth. This quantity can be
determined approximately in the neighborhood of 12OO crn-r
from the ratio Arzo s.t/Ar226.2 computed in the dynamic
error test, namely:

Approxlmate
Spectral Slit-Width, cD-IAtzo s.t/Ar226.2

0. B0

0. 85

0.90
0.95
0.97

4 .0-5.0
3.0-3.5
2.0-2.5
'lntE
J-.v-J-.)

<1.0

D. False Radiation. The indene spectrum should
show totar@o.0, 1609.6 and 7 65,tt cm- I 1f
measured at the deslgnated thicknesses. The test spectra
at these wavenumbers should therefore match the spectrometer
transmission zero within the allowed tolerances (See
Sectlon I.E.1). A 0.4 nm. layer of pure indene is totally
absorblng at 392,420 and 55L cm-r; and thls can be used
to establlsh the false radlatlon below 6OO cm-r. The
permlsslble amount of false radlatlon 1n this region of
the spectrum 1s left to the dlscretlon of the evaluator.

F. Check on fo. Each set of spectra must be

accompanre@ obtalned by scanning the wave-
number range of the subnltted spectra wlth no cell- in
elther beam at the same sllt-width, nolse leve1, scannlng
speed and recorder tl-me constant. The fo trace should be
nomlnally flat 1. e. lle between * 0.01 norlinal absorbance
unlts (at the dlscretlon of the 6valuator).

G. CelI B1ank Check. Each set of solution spectra
must be ac obtalned at the same slit-
width, nolse 1evel, scannlng speed and recorder tlme constant,
wlth solvent ln both cells. The same ceIIs must be used
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as for the submltted spectra. No extraneous bands shouldappear though 1t ls recognlzed that solvent bands rnay notbe compretely compensated ln the cell biank spectrum. ft,upermlsslbre degree of mlsmatch ls reft to the Judgenent ofthe evaluator.

H. Energy Check. See Sectlon 1-D.

TABLE I
Absorptlon maxlma recomnended for calibration purposes:

Solutlon I
3927 .2
2305.1
1587 ,5
1067.7

Solutlon ff

3798.9
2o9o.z
1361 . 1

1018.5

3660.6
1915.3
1312.4

9r4.7

3297 .B

r7g7 ,7
1288.0

830 .5

3139.5 2770.9 2598.U
1741.9 1713.4 166r. g

1226.2 1205.1 Ir22.t1
730.3

693 6\T .5 i5r.5 4Bg 381.5

Solutlon I (indene 98.4%, cyclohexanone
(by wetght) ) .

Solutlon ff (lndene 33.3%, cyclohexanone
(by weleht) ).

0.8%, camphor 0,8%

33.3%, camphor 33.3%


