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Rocky Mountain Conference on Magnetic Resonance, Vol. 5 [1962], Art. 2

August 6 — Monday Morni ng
9:05 AM — Speaker, M. L. M Cartwight

"El emental Analysis by Neutron and Photon Activation"
by L.M Cartwight, Peter Gay, and D. J. Veal

Abstr act

The progress made to date in our |aboratories on the application
of activation techniques to routine elenental analysis is described.
Rapi d, sensitive and accurate methods for the determ nation of alum
I num oxygen, chlorine, nitrogen and sel enium whi ch have reached the
routine or near-routine state, are briefly discussed. The tine per
analysis for these nethods is* td/2hour and the sensitivities a-
chieved are all in the several hundred parts-per-mllion range or
| ess. Brief descriptions are given of the nethods for the deter-

m nation of fluorine, silicon, iron, phosphorus, vanadi um and

ni ckel which are in an early devel opnent stage. Nunerous other

el enents are |isted whose determ nations could be reduced to routine
practice should the need ari se.

NOTES
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et al.: 5th Annual RMSC Abstracts of Papers

August 6 — Monday Morni ng
9:25 AM — Speaker, Janes Perry

"El ectron Spin Resonance Study of Radi ati on Danage Magnesi um
Hypophosphi t e Hexahydr at e"
by Janes Perry and Melvin W Hanna

Abst r act

An ESR study of irradiated MgH,PO, 6H,O lias shown that the
| ong-lived free radical HPO, is produced. Hyperfine interactions of
both the proton and phosphorus nucl ei have been studied as a function
of the orientation of the applied magnetic field. The results are to
be contrasted with those recently obtained on irradiated Mg HPG3 (1, 2)
in that the p3l hyperfine splittings are considerably smaller. The
significance of these results in terns of orbital hybridization and
spin correlation will be discussed.

(1) MW Hanna and L.J. Altman, J. Chem Phys., 36, 17788 (1962).

(2) A Horsfield, J.RMrton and DH Wiffen, Ml . Phys. 4,475(1961)

NOTES
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August 6 — Monday Morni ng
9:45 AM — Speaker, A J. Mtteldorf

"Instrumentation and Sone Typical Applications in the Gazing
I nci dence U traviolet”
by A J. Mttel dorf

Abstract

A brief survey of the state-of-the-art in sources, gratings,
detectors, filters, spectrographs and applications is given.
Particul ar enphasis is placed on the G SMO (G azing |ncidence
Spectronet er Monochromator) manufactured by Spex Industries. Its
uni que feature permtting direct readout in angstrons at varying
angl es of incidence is discussed fromthe standpoint of useful ness.

NOTES
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August 6 — Monday Morning
10: 25 AM — Speaker, Dr. W/ bur Kaye.

"Advances in Par Utraviol et Spectroscopy"”
by WI bur Kaye

Abst r act

Published by Digital Commons @ DU, 1962
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August 6 —NMonday Afternoon
11: 30 PM_Speaker Peter J. Berkeley

"“A Nucl ear Magnetic Resonance Study of Hydrogen Bonds to Nitrogen”
by Peter J. Berkeley and Melvin W "Hanna

Abstract

The position of the proton resonance of chloroformhas been
determned as a function of concentration in acetonitrile, pyridine
and N-net hyl pyrrolidine. On the assunption that a single equilibrium
exi sts between nononeric species and a hydrogen-bonded di ner, an
equi l i briumconstant for association, and a chemcal shift for the
pure H bonded speci es, have been derived. The results wll be
interpreted wwth regard to the influence of the type of hybridization
of the basic nitrogen on the H bond strength and on the nmagnitude
of the Hbond shift. The interrelation between anonal ous sol vent
effects, ring current and di amagnetic anistropy effects will be

di scussed.

NOTES
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August 6 — Holiday Afternoon
1:50 FM — Speaker, WIlliam L. Baun

"The Use or Various lon Sources in a Double Focusing Mass Spectrograph
for Organic Solids Analysis"

by WIlliamL. Baun, Neil Hodgson, and M chel Desjardins

Abst ract

Mass spectra of organi c conpounds are invaluable for use in
qualitative and quantitative analysis and in structure el ucidation
of organic conpounds. Unfortunately, nmany solid organi c conpounds do
not give representative spectra using conventional ion sources. This
work reports the use of various sources and techniques to gain in-
formati on on stable solid organic conpounds, A nmul ti-source double
f ocusi ng mass spectrograph of the Mattauch type is used in this work
with a heated solids inlet, Knudsen cell, and high frequency spark
avail able for ionization of any solid sanple. The spectrograph may
al so be used as a spectroneter by converting from a phot ographic
-plate to an el ectrometer or photorultiplier detector for nore ac-
curate intensity neasurenent. Mass spectra of several organic solids
are shown w th enphasis on biol ogi cal conmpounds. Spark spectra are
shown for stable aromatic conpounds and phenyl -netal conpounds.

NOTES
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August 6 — Monday Afternoon
2:10 PM__Speaker, M. Francis R MDonal d

" A Conparison of the Infrared Spectra of Benzo (b) Thi ophenes
and Benzenes"

by F.R McDonald and d enn L. Cook

Abst r act

The infrared spectra of benzo (b% t hi ophene and 17 of its
alkgl honol ogs have been conpared with spectra of substituted benzene
| f benzo (b) thiophene is considered to be a 1, 2-disubstituted benzene,
then the 17 al kyl honol ogs are divided into groups. Three are in the
1, 2-disubstituted group; seven are in the 1,2,3-trisubstituted group;
five are inthe 1,2,4-trisubstituted group; two are in the 1,2, 3, 5-
tetrasubstituted group. The spectra are discussed in relation to the
position of the substituent on the benzene ring.

The 5- to 6-mcron region, the 8 to 10-mcron region and the
11- to 15-mcron region of the infrared spectra are used throughout
the literature to show positions of substituents on the benzene ring.
These same regions of the infrared spectra of the benzo(b)thi ophenes
are discussed for the four groups.
Patterns in the 5- to 6-mcron region, for the overtone and conbi -
nati on bands, match those for benzenes. Bands in the 8 to 10-mcron
region are assigned to the GH in-BIane def ormati on nodes. Additional
bands in the region are explained by the effects of the substituents.
Bands in the 11- to 15-mcron region are assigned to the GH out-of -
pl ane deformation nodes. It can, therefore, be concluded that the
t hi ophene ring of the benzo(b)thi ophene does not change the assignnent
of bands used to indicate the positions of substituents on the benzine

ring.

NOTES
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August 6 -- Monday Afternoon
2:50P M -- Speaker, Dr. D. S. Erley
"Infrared Anal ysis of Nornmal and Pat hol ogi ¢ Bl ood Serum by

Statistical Methods”
by Dr, D. S. Erley

Abstract

The infrared exam nation of blood serum and ot her body fl uids
initiated in this laboratory in 1956, has led to the aquisition of
a large nunber of spectra of both normal and pathol ogi c bl ood serum
Several factors lead to variations in the spectral pattern observed.

These are:
1. Small individual differences between nornal subjects.
2. Larger differences in conposition arising from pathol ogic
condi tions.

3. Variations in the absolute thickness of the serum|ayer
scanned and in relative thickness of the conpensating
wat er | ayer.

4. Photonetric errors which may be aggravated by the | ow
infrared transm ssion of water solutions.

In order to evaluate the infrared analysis of bl ood serumas a
di agnostic tool, it is necessary to separate the differences caused
by "2" above,from other sources of variation. The effects of film
t hi ckness differences may be mnimsed by conparing absorption band
rati os rather than the absorbances thensel ves. The other sources of
“error" have been evaluated on a statistical basis.

This eval uation has been facilitated by two prograns witten
for an Autonetics "Reconp III" conputer. One program accepts absor-
bance data fromnormal bl ood serum spectra and conputes 36 "nornal
serum absorption band ratios, plus the standard deviation of each
ratio. The second program conpares the 36 absorption band ratios
of a pathologic sanple with the 36 normal ratios stored in nenory,
and prints out those ratios which deviate significantly. A brief

description of the two conmputer prograns will be presented, as well
as exanples of their application to the analysis of blood serum
NOTES
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August 7 — Tuesday Morning
8:50 AM — Speaker, H J. P. Lyon

"Anal ysis of Rocks and Mnerals "by Reflected Infrared Radiation”
by R J. P. Lyon and E. A. Burns"

Abstract
The earliest studies of mnerals by reflected and emtted infrared
radi ati on were those of Coblentz (1900-1910). Since then m neral ogica
uses of reflected infrared radiati on have been restricted primarily
to studies of glass, and to mnerals like quartz and cristobalite
which play a promnent part in the understanding of glass structures.
Simlarily, infrared emmssion studies are restricted al nost exclusively
to ceramcs and refractories. This paper deals with the reflected
infrared anal ysis of several common minerals and rocks. A brief re-
view of the optical principles involved, and the typical spectra to
be obtained fromquartz plates, fused silica and glasses wll be nade
and recent spectral data frommneral and rocks will be exam ned.
Simlarities and differences between absorption and reflection spectra
for the sane materials will he discussed, and problens encountered in
the cal cul ations of conposition (nodal analysis) wll be indicated.
Applications to nondestructive testing of polished rock surfaces
(or gens) and to the calculation of anbient-tenperature emssivity
curves for rocks will be shown. Such spectral em ssivity curves
are an inportant prerequisite for the renote mapping of the |unar
and other planetary surfaces.

NOTES
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August 7 Tuesday Morning
9: 10 AM—Speaker, David. A. Duke

"Infrared I nvestigation of the Aivine Goup Mnerals”
"by David A Puke and Janes D. Stephens

Abst r act o o _
~Natural and synthetic mnerals of the olivine group were in-
vestigated using infrared absorption techniques in the frequency

range 4000 cm1l to 530 cm 1. The KBr pressed-pellet technique was
Used and the spectra were obtained on a Perkin-H ner nodel 421
doubl e beam grating spectrophot oneter.

In general, five absorption bands are noted. The frequency
of each band either increases or decreases depending on the cation
whi ch bonds together the S Of tetrahedra. The frequency shift is

different for each of the absorption bands. The changes in fre-
quency of the bands are related inpirically to differences in the
”B§S, ionic radii, and electronegativities of the various substituent
cations.

divine group nenbers studied include the follow ng cation pairs
My- Fe, Fe-Mh, My-Ca, My- M1, Ca-My, My-N, and Mh-N .

The general position of the bands is cal cul ated by assunin%h
that they are caused by vibrations within the SO tetrahedra. e

synnetry properties of the olivine unit cell reveal the distortion
of the tetrahedral symmetry of the SOl to a point group symmetry

of Cs. Analysis of the group character tables reveals that the
observed absorption bands are explained by this symretry distortion.

NOTES
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August 7 — Tuesday Morning .
9:30 AM______Speaker A. R Ronzio

"Chem cal Conposition of Ad-Time Snelter slags from Sites
i n Col orado”

by A.R Ronzio and M L. Sal non

Abst r act
Anal yses of old-time smelter slags by x-ray spectrography
i ndi cated residual concentrations of the netals sought in the

snelting of the ores and the types of fluxes used in these early
processes.

NOTES

https://digitalcommons.du.edu/rockychem/vol5/iss1/2
DOI: https://doi.org/10.56902/RMCMR.1962.5.2

12
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August 7 — Tuesday Nbrning
9:45 AM — Speaker, M L. al non

"Correl ation of Chem cal Conposition and Color of Turquoise
Speci nens"
by AR Ronzio and M L. Sal non

Abst r act

X-ray spectrographic studies of turquoi se specinens reveal ed
trends of elenental conposition that can be correlated with the
col or of the specinens.

The non-destructive nature of x-ray spectrography is inportant
because the gemquality naterials can be directly examned with no
resul tant damage and speci mens can be checked prior to processing
to detect the use of artificial coloring to upgrade the value of the
m ner al

NOTES

Published by Digital Commons @ DU, 1962
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August 7 — Tuesday Afternoon
1:30 PM_—__ Speaker, Dr. John A. Norris

"Research and Devel opnent Usi ng Photoel ectric Spectrcnetric
Equi prment "
by Dr. J. A Norris
Abst r act

The use of certain electronic devices in conbination with
commercially avail able spectronetric equi pnent has broadened and
speeded research in spectrochemcal analysis. Wth this type of
equipnment it is possible to actively study phenonena such as
el ement volatilization tinme and rate. The instantaneous graphi cal
presentation of this type of information enables the investigator
to carry out a nore conplete study of the variabl es encountered
i n procedure devel opnent. The use of spectronetric equi pnent
also allows the acquisition of larger anounts of statistical
data which permts greater refinenent of experinental variables.
Exanpl es of this type of equipnent and its use in spectrochemca
procedure devel opnent will be given.

NOTES

https://digitalcommons.du.edu/rockychem/vol5/iss1/2
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August 7 — Tuesday Afternoon
1:50 FM - —Speaker, Harold F. Enery

"AD rect Reading Spectroneter of Mdern Design"
by Harold F. Enery
ABSTRACT

A new Drect Reading Spectroneter providing flexibility and
conpactness is described. A group of nodul es can be assenbled in
a variety of conbinations to receive light fromone anal ytical gap.
I ncluded are an Air Spectroneter, a Vacuum Spectroneter and a
Spectrograph. A 3-neter grating with a folded Row and QG rcl e nount
is utilized inthe Air Spectroneter. ptical alignnent is assured
through the use of the "ptical Interlock" and a dispersion com
pensator. The evacuated vol une of the Vacuum Spectroneter is
mni msed by the range doubling optical system Spark, |ow
voltage AC arc, and DC arc are provided in the source unit. The
neasuring system which is sequential in operation, provides
facilities for the use of mutiple internal standard |ines and
dark current correction and is contained in a group of plug-in
nodul es. Switching takes place at a | ow i npedance | evel s and
anplification is at 400 cycles. Performance data will be pre-
sent ed.

NOTES

Published by Digital Commons @ DU, 1962
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Au%ust — Tuesday Afternoon
0 PM___ Speaker W. G. Schrenk

"Sonme Factors Involved in Flame Photonetric Analysis for Trace
El enents in Biological Mterials"
by W G Schrenk

Abstract

The problens of the analytical flame photonetry of trace elenents
i n biological sanples may be summarized in three general groups,
(1) sensitivities, (2) interferences, and (3) sanple preparation. For
a satisfactory analytical procedure all three categories nust be
satisfactorily controll ed.

The sensitivity of a spectral line or band excited by a flame
can be controlled in several ways, including the followng: (1)
Proper line or band sel ections, (2) Flane dinensions, (3) Aspiration
rate, (4) Flame tenerature, (5) Spray particle size, (6) Flane area
used, and (7) Chem | um nescence.

Interference effects which may influence the proper devel opnent
of flane nmethods may include: (1) Adjacent spectral |i1ne or band
interference, (2) Continuous background radiation, (3) Instrunent
resol ving power, (4) Self-absorption, (5) Cation-cation interactions,
and (6) Cation-anion interactions.

Each of the above naned itens in each catagory will be discussed
and nost will be illustrated with exanples. Enphasis will be placed on
enhancenment effects due to flame tenperature, as a result of using
organic solvents, on limted area flame photonetry and on chem | um -
nescence phenonena. Concentration nethods will be discussed for
certain elenments when other enhancenent procedures fail

Interference effects which will be enphasized and illustrated with
exanpl es include spectral |line and band interference, cation-cation
interactions and cation-anion interactions.

Proper sanple preparation of biological materials is necessary
If precise analytical results are to be expected. |In sone cases
sanpl e preparations are very sinple and in others very conpl ex.
Exanples wll be cited concerning problens encountered due to the
presence of proteins, carbohydrates, fats, and m nerals. Precise
fl ame procedures nust account for these factors or they nust be
removed fromthe test solutions aspirated into the flane.

NOTES
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August 7 — Tuesday Afternoon
2:30 PM_____Speaker, M. Carl J. Lei stner

"The Determnation of Trace E enents Using the Vacuum Qup
Sol ution Techni que”

by Carl J. Leistner
Abstract

The paper w |l describe the use of the Zi nk Vacuum Qup
El ectrode for the spectro chem cal analysis of trace anounts of
netal lics in aqueous solutions, utilizing an CH band conponent
in the OO band systemheading at 3064 A as an internal standard |ine.

NOTES
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August 7 — Tuesday Afternoon
2:50 PM — Speaker, A J. Mtteldorf

MOVI E
"The Use of Atnospheres In Em ssion Spectroscopy"”

Abstr act

- This filmdescribes three relatively new techni ques of
excitation in emssion spectroscopy utilizing gases other than
air.

A very striking series of scenes is depicted illustrating
the stabilizing effects of the Stallwood Jet. Another section
of the filmshows the use of the newer Plasma Jet, and a third
section describes the controlled atnosphere chanber which, in
essence, is based on the work of Dr. Fassel at lowa State
Uni versi ty.

NOTES
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