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Monday Morni ng, August 8

10:15 - WlliamL. Baun, David W Fischer, Janes M G(oode,
John J. Renton, Wight-Patterson Air Force Base,
Dayt on, Chi o.

"Anal ysis of Refractory Metals Using a New Solid
Sour ce Doubl e Focusi ng Mass Spectroneter”.

A newl y devel oped solid sanpl e-spark source mass spect -
rometer capable of sensitivities of 0.1 ppmto 0.01 ppmis
briefly described. Analytical techniques, nethods, and re-
sults are presented for the analysis of refractory netals.
Enphasis is placed on trace elenent analysis of high purity
single crystal and polycrystalline tungsten and conpari sons
are made concerni ng nethods of purification. Data are also
shown for analysis of tungsten in which a di spersed second
phase such as thoria exists. Analysis of other conponents
purposely introduced to tungsten to increase yield and creep
rupture strength is discussed.
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10:45 - H J. Sloane, W F. Urich, Becknan |Instrunents,
Fullerton, California

"l nmproved Techni ques for Mcro and Trace Anal ysi s
with Infrared Spectroscopy”

The heavy enphasis in recent years on mcro and trace anal -
ysis has provided an inpetus for the devel opnent of techniques
and accessories to extend the versatility of infrared equi pnent.
Met hods for obtaining useful spectra on sanple sizes of |ess than
one mcrogramor meroliter are described. Al so, the identifica-
tion and quantitative determnation of traces of one material in
| arge anmounts of another are denonstrated using difference or
conpensation nmet hods. In sone cases, determnations in the ppm
range have been achieved. Particular attention is given to the
operating paraneters required to achieve reliable results for
these difficult anal yses.
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11: 15 - Brenton H. Madi son, Sundstrand Turbo, Denver,
Col or ado

"Infrared Detection of Petrol eum Base Contam nants
in Synthetic Hydraulic Fluids and Lubricants by
Or di nat e- Scal e Expansi on".

An infra-red analytical nmethod is presented for the detec-
tion of petroleumbase material in various types of synthetic
| ubricants and hydraulic fluids. The method involves infra-red
anal ysi s--using ordinate scal e expansi on--of carbon tetrachloride
and car bon di sul phide solutions of the fluids, before and after
passage t hrough chromatographic colums. The ratio between the

stretching band and an appropriate band peculiar to the syn-
thetic fluid is conpared, to give both a qualitative and quantita-
tive measure of petrol eum base eontam nation. Extrenely smal
sanpl e weights (less than 1 ng. fluid) can be used, with contam -
nant detectability approaching 0.1%

By this techni que such petrol eum base materials as |ubricat-
ing oils, cutting oils, greases, JP and RP fuels, autcnotive fuels,
ker osene-type solvents, petrol eumbase hydraulic fluids, preserva-
tive fluids, and many others, can be rapidly detected and esti mat ed.
The nethod is applicable to any synthetic fluid having an oxygen
function or a strongly polar grouping.
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Monday Afternoon, August 8

1:30 - W S. Fergusonand C. W Qillikson, Chio Gl Co.,
Littleton, Colorado

"AMcrocel | for Utraviolet Absorption Studies".

Amcrocell for use inultraviolet s ectrthotonetry has
been desi gned, constructed and tested. e cel | wi ndow cl osely
approxi mates the cross-sectional area of the [ight beamof sev-
eral spectrophotoneters of U S. manufacture. Thus, 80%or nore
of the sanple used in filling the cell is effective in absorbing
radiation, as conpared to |ess than 20%when usi ng conventi onal
cells. (ne-centineter cell hol ders, used w thout modification,
W || reproducibly position the mcrocell in the instrument beam
A net absorbance of 0.7 can be obtained from0.9 mcrograns of
napht hal ene at 2200A, or from400 mcrograns of benzene at 2490A

The mcrocel | consists of a denountabl e stainless-steel body,
| ead gaskets, and windows of any suitable material such as quartz.
The windows are separated by a |'ead spacer. Cell thicknesses from
0.1to 1L.Omllineters have been prepared, having corresponding
cel | volunes of 14 to 113 mcroliters. |Inuse, the sanple sol ution
IS Frot ected fromevaporation by teflon-gasketed closures. The
cel | can be conveniently filled, enptiedand cleaned, andthe sanpl e
quantitatively recovered by rinsingw th 3 cell vol umes of sol vent.
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1:.50 - WIlTiamE. Keiser, Perkin-B ner Corporation, NorwalKk,
Connect i cut .

"M cro- Sanpl i ng Techniques in Infrared Anal ysis"

~ Several general techniques for handling mcro-sanples of
liquids and/or solids will be discussed briefly. Anore detailed
description of five techniques for handling effluent naterials
froma vapor chronatograph wi |l be given.
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2:10 - K J. Garska, R C Douthit and V. A Yarborough,
Uhi on Carbi de Chemcal Co., South Charleston 3, W Va.

"Characterization of Hydroxy Conpounds |dentification
of their 35-Dnitrobenzoate Esters by X-Ray Diffraction"

~ An X-ray diffraction techni que has been devel oped for the
rapid identitication of hydroxy conpounds. Reference X-ray dif-
fraction patterns have been obtained for the 35-dinitrobenzoate
esters of 24 alcohol s containing up to 22 carbon atons each.

The 3,5-di nitrobenzoate esters of the al cohols are prepared
by reaction with 3,5 dinitrobenzoyl chloride in a pyridine sol u-
t1on and conventional X-ray diffraction techniques are usedto
characterize the derivatives thus forned. The three nost intense
linesinadiffraction patternare sufficient to characterize pure
derivatives and to iden |f?/_ derivatives frommxtures of al cohols.
The conpl ete X-ray diffraction patterns of the 3,5 dinitrobenzoate
esters for the 24 al cohol s are shown to be uni que.

~Infrared spectroscopi c techniques are bei ng used i n conjunction
withthe X-ray diffraction techniques to characterize hydroxy com
pounds. The two teehni ques conplinent each other. Qvystalline
al cohol derivatives are nore readily identifiedby their Xray dif-
fraction patterns than by their infrared spectra; "whereas; al cohol s
gl elding oily derivatives can be identified by their infrared spectra
ut do not give X-ray diffraction patterns.

Sem-quantitative infrared and X-ray spectrosco,oi c techni ques
al so are bei ng devel oped for examning mxtures of al cohols.

Published by Digital Commons @ DU, 1960



Rocky Mountain Conference on Magnetic Resonance, Vol. 3 [1960], Art. 2

3:00 - WlliamD. Slvey, U S Ceological Survey, Sacrenento,
California

"A Spectrochem cal Method for the Detection of Sone
Mnor B enents in Natural Waters"

A chem cal and spec_:tro%;raphl ¢ method i s conbined after I-b(r:;gen
and Strock (1953)-i nwhichtraces (1.0- 0.005ny) of copper, [ead,
nanganese, al umnum chromum zinc, andironare quantitatively
determned i n water sanpl es.

The met hod of Heggan and Strock was nodified to obtain nore
effective buffering inthe arcing mxture. The lack of buffering
inthe arcing mxture produced erratic results. The author in-
creased t he percentage of Indiumwhich is the buffering material as
wel | as the internal standard, from10% to 20%. This [owered the
average percent deviation from+ 64% to + 19% in a w de range of
synthetic sanpl es anal yzed.

The chenm cal procedure invol ves the concentration of the mnor
netal s through the use of chelating reagents. The chemcal proced-
ure was found to be highly effective.

Bot h t he spectrographi ¢ procedure as wel | as the chemcal pro-
cedure are descri bed.

https://digitalcommons.du.edu/rockychem/vol3/iss1/2
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3:30 - Joseph Haffty, U S. Geol ogi cal Survey, VMshington, D.C
" Spect rographi ¢ Method for the Determnation of M nor
ements in Natural Waters by the Residue DC Arc
Techni que"

~ A spectrographic method i s described whi ch determnes guanti -
tatively 24 el ements that commonly occur as mnor elenents in natural
waters.” The nethod consists of the direct excitation of the water
residue mxedwth pure graphite. Preparation of synthetic stand-
ards i s based on established occurrence of mnor elenents in surface
waters of the world. Techniques of sanple handling is an inportant
aspect of this procedure.
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4:00 - David R chardson, Bausch & Lonb, Rochester, N Y.

"Modern Gratings and G ating | nstrunents”

~ The use of interferoneter control nethods and the use of X-ray
oriented di amond t ool s have resulted in 8r eat inprovenments inthe
qual ity of large diffraction gratings and gratings specially rul ed
for vacuumregron work. The availability of such gratings [eads to
a variety of newdesigns for instrunents using them

https://digitalcommons.du.edu/rockychem/vol3/iss1/2
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Tuesday Morning, August 9

9:00 - George Andernman, Z. de Beer, Applied Research Laboratories
dendale, CGalifornia

"The Anal ysis of S ags, Cenents, and Rel ated Materials by
t he Tape Machi ne"

The Dani el sson Tape Machi ne has been applied to the anal ysis
of slags, cenents, andrelated materials. Using a fusion technique
to "isoformt the sanples, it has been possible to obtain success-
ful analysis of CaQ S @, MO, A28, Fe2@, G2, and MOin

nificant to note“that the "isof ornation"

these materials. [t |s_sig _ ( _
wi th the Tape Machine yiel ds single working curves for wdely varying

matri ces.

Published by Digital Commons @ DU, 1960
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9:30 - Kenneth B. Mtchell, Los Alamos Scientific Laboratory,
Los Al anos, NewMexi co

"Spect roscopi ¢ Sudies of a Hol |l ow Cat hode D schar ge"

The excitation and ionization behavior in a hollow cat hode dis-
charge wi || be discussed. Both a survey of earlier work by others
and a summary of the work undertaken at 'Los Alanos wi || be present ed.
Particular enphasis will be given to the effect of changing the car-
rier gas and carrier gas pressure on the intensities of |ines of
the second spectrumto lines of the first spectrum The effect of
changi ng t he cat hode geonetr%/ on the int ensyt?/ emtted fromthe tube
and the ionization of the cathode material will also be discussed.

https://digitalcommons.du.edu/rockychem/vol3/iss1/2
DOI: https://doi.org/10.56902/RMCMR.1960.3.2



et al.: 3rd Annual RMSC Abstracts of Papers

10:30 - B. R DePiazza, Lockheed Mssile & Space Divi sion,
Van Nuys, California

"Direct Reading Spectrographic Determ nation of Beryllium
in Air Using the Vacuum Cup Sol ution Techni que”

A solution method for determning the extent of beryllium
contam nation of air is described which conbines the speed and ac-
curacy of the direct reading spectrograph and the utility of the
vacuum cup el ectrode. The excellent reproducibility of background
with this electrode under high voltage spark excitation allows the
use of background as internal standard.

The effect of various mneral acids, acid concentration,
source condition and other electrical paranmeters on repeatability,
accuracy and reproducibility is discussed.

Published by Digital Commons @ DU, 1960
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11:00 - |th ﬁ Wl kinson, Colunbia lronMning Co., Cedar Gty,
a

"Spectrochemcal Analysis of Iron Ores by the Sol ution-
Soark-Rotating O sk Techni que”

This medhod is designed to provide for the spectrochem cal
anal ysis of iron ore for the followng four el enents, reported as
oxi des, by the solution and rotating disk technique in the fol | ow
ing concentration ranges: Slicon dioxide, 4.0to 20.0 percent;
al um numoxi de, cal ciumoxide and nagnesi umoxide, 1.0t0 6.0
percent. The nethod is intended for use with sanples whi ch have
al ready been ground to pass through a 100 nesh si eve.

The sanple is treated to yield a dilute hydrochloric acid
solution containing al | of the'four elenents to be determned. A
solution of the internal standard el enents, titaniumand zinc, is
added. The spectrograns resulting froma hi ?h vol tage A C. spark
excitation of these sanples have given anal ytical results with a

recision of 2.0to 4.0 percent and with an accuracy of 3.0 to
.0 percent, both expressed as the coefficient of variation.

https://digitalcommons.du.edu/rockychem/vol3/iss1/2
DOI: https://doi.org/10.56902/RMCMR.1960.3.2



et al.: 3rd Annual RMSC Abstracts of Papers

Tuesday Afternoon, August 9

1:30 - Emssion Panel
David W Steinhaus, Los Alanos Scientific Laboratory,
Chai r man

Panel

T. M Hess, DowChem M dl and, M chigan
A T. ers, U Geol o?| cal Survey, Denver, Golorado
R chael i s, Natlon Bureau of St andards, Véshi n%ton
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Tuesday Afternoon, August 9
3:30 - X-Ray Panel

Mer | yn Sal mon, Fl uo- X- Spec, Denver, (ol orado
Chai rnan

Panel -
Arthur Chodos, Calif. Inst. Tech., Pasadena, Calif.

Kurt F. J. Heinrich, E |. duPont deNenours,
WI mngton, Del avare
J. W Kenp, Applied Research Laboratories, dendale,

California
d aude Lucchesi, Sherw n-WIlians, Chicago, II1.

Robert E Mchaelis, National Bureau of Sandards,
Weshington, D. C
Dave M| ler, Philips Bectronic Instrunents, Munt
Vernon, New York
Howard Pi ckett, General Hectric Co., M| waukee,
Wsconsi n
Paul Zemany, General Hectric Research, Schenectady,
New Yor k
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