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GENERAL | NFORMATI ON

nformality is always the ke note at_the
Rocky Nbunt ain Spectroscop ¥ efence. There
w Il be amle oPgortumty of d|scu55| on of prob-
I'ems_and projects of nutual Interest. Leadin
rranufacturers of analytical instrunents and a
cessories w |l exhibif ther latest equi prrent in
s{paces inmedi ately adj acent to the conference

THE ALBANY HOTEL

The Albany is at 17th and Stout Streets,
in the downtown Depver busi ness district.
| ocation is convenient to shop g ([] areas,

ng, and the Denver flnanmal rict. he
e hotel has central air-cond |t|on| n% and all
Ities are of first-class it |
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ns range in price fron%
twns are from$12.50

nts shoul d he made direct!

by neans of the enclosed car
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distance of the Albany. Addit
accommodati ons, and general in
Denver area can be obtained from
Convention and Visjtors Bureau,
Avenue, Denver, Col orado.

REG STRATI ON

Registration will be held on the rrormng of
August starting at 8:00 A M, and conti
uouslhthroughout the conference. The fees are

<o ==

Conference Registration - - $7-
Banquet .

Total $11.20
rgllstratlon material s and banquet tlckets will be

|'able at the Conference Registration desk on
he mezzani ne floor at the Al bany.

CONFERENCE M XER AND BANQUET
On Monday eveni ng, August 8, there will
be a cocktail “hour from6 7 P'M, and a ban-

uet at 7 P.M Both events w |l take place in the
i ne- Spruce- Cedar Room of the Al bany Hotel.

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
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Adnmi ssion to the cocktail hour will be by conference
badge only, so please wear your badge. Tickefs for the
banquet nay be purchased at “the conference registration
desk until “12:00 noon, Mnday August E£.

The featured speaker at the banquet will be S L.
Russak fromthe Martin Conpany, Denver, olorado. The
title of his talk will be MENTS FCR THE APQLLO TELE-
SOCPE MOUNT. M. Russak was born in New York Aty and is
37 years old. He has a B.S. in Mterology fromNew York
adty Qollege obtained in 1951- He also has a MBE in En

i neeri ng f romJohn Hopki ns Uni versityin1954. Hepresently |gs enpl oyed at t he Marti n Conpany as nanager of the depar t nent
of Sensor Prograns In Satellites and Probes.

He cane with Martin in 1956 follow ng two and a hal f
years as a neterol ogical engineer with the New York Aty
air pollution control |aboratory. Prior to this he was a
research assistant at the Institute of Cooperative Research
at John Hopkins. He is a past chairman of the Baltinore
Chapter of the American Meterol ogical Society and a recipient
of the Martin Conpany Gl d Medal for "Qutstanding Achi eve-
nent in Science and Technol ogy". M. Russak is in charge
of defining, selecting and devel opi ng experinents for a
nunber of prograns at the Martin Conpany and |ast year
presented a paper on Experinents for a Solar orbiting
spacecraft at the International Astronautical Congress
in Athens, Geece. He is the author of approxinately a
dozen other papers and publications.

THE FOLLOW NG COWPANI ES' W LL
EXHI BI T EQUI PMENT | N MEZZANI NE
ROOMS ADJOI NI NG THE CONFERENCE
REGI STRATI ON AREA:

Becknen Instrunents, Inc.

Per ki n- B ner Corporation
Philips Hectronic Instrunents
Rocky Mountain Scientific Co.

Published by Digital Commons @ DU, 1966 3
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El GHTH ANNUAL ROCKY MOUNTAI N
SPECTROSOCPY CONFERENCE
A bany Hotel - Denver, Col orado
August 8-9, 19SS
Monday, August 8, Morning Session
Mural Room

Presiding: Billy DO MCarty; Mrathon Gl
Co., Littleton, Col orado

9:30 AM
Wl cone. - Fred N Ward; U S. Geol ogical Sur-
vey, Denver, Col orado

9:35

CHARACTER! STI C CF LONVWATTAGE EXQ TED
PLASMAS FCR METALS ANALYSI S - Janes H
G bson and John Runnel's, Dept. of Chem
istry, Colorado State University

10:00

SPARK SOURCE MASS SPECTROGRAPHY ANALY-

SIS OF PLUTON UM AND AMER O UM METAL -
Andrew J. Johnson and Ronald Morris, A Kozy,
Rocky Flats Div., Dow Chenical Co.,

Gol den, Col orado’

10:20

10: tO

PREQ SE HEAT TRANSFER MEASUREMENT W TH
SURFACE THERMOOOUPLES - W Paul Di xon,
MDonnel | Aircraft Corp., St. Louis,

M ssouri

SEDARATIO\IAI\DEMMMTIO\IO: TAR BASES
FROM A HYDROCRACKED SHALE O L NAPTHA -
D. Brown and H B. Jensen, Laranie Pet-
rol eumResearch Center, _U. S. Dept. of

Interior, Laranie, Woning. '

11:2
AM]JFIEDPYRCELECTHCSO]UVIFLLK:RIE
CARR ER DI STI LLATI ON METHCD FCR THE SPECG
TROGRAPH C ANALYSI S OF | PR TIES CF
PLUTCNW - G A Schreiber, C W Ba
Rocky Flats Div., Dow Chemical Co.
Gol den, Col orado’

rrick

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
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Monday August 8 - Afternoon Session
Miral Room

Presiding: Joseph Haffty; US. Geol ogi cal
Survey, Denver, ol orado

1:20 PM

FLAME PRCFI LE STUD ES (K THE EFFECTS CF
PHOSPHATE AND SULFATE | ONS | N FLAME EXA -
TATI ON PROCESSES OF CALA UM - R Popham
and W G Schrenk, Dept. of Chemstry,
Kansas State University, Mnhatten, n.

1:h0

DETERM NATI ON CF | RON AND N CKEL | N
URAN UM BY ATOM C ABSCRPTION - denn L.
Shepherd and Andrew J. Johnson, Rocky
Flats Div., Dow Chemical Co., olden,
Col or ado

2: 00
ANALYSI S CF ATMOSPHER C SULFUR Dl OX DE-
Paul Urone, Helmut Lutsep, and Martin
Stol tzfus, Deg(t). of Chemstry, Univ.
of Col or ado, ul der, Col or ado

2:20
RECESS

2:10

A COVBI NED GAS CHROVATOGRAPHY | NFRA RED
METHOD FCR THE STUDY COF METHYL CH.GRG
FORM SOLVENT SYSTEMS - L. R Qisler,
Rocky Flats Div., Dow Chenical Co.,

Col den, Col or ado

3:00

CALA UM AND BAR UM DETERM NATI ON BY
ATOM C ABSCRPTI ON FLAME PHOTQVETRY | N
THE PRESENCE OF ALUM NUM - M ke Gl assl
Beckman I nstrunents, Inc., Fullerton,
California

3:20
THE DETERM NATI ON CF CALQ UM AND NAGNESI UM
I N CARBONATE ROCKS BY ATQM C ABSCRPTI ON
QO Karme Galle, Kansas Geol ogi cal Survey
Uni versity of Kansas, Lawence, Kansas

3:70

THE EFFECT CF BURNER FUEL AND ATCM C

LI NE SELECTI ON ON ATCM C ABSCRPTI ON ANAL-
YSES - John E. Carroll, Jr., Jarrell Ash
Conpany, Wl tham Mssachusetts

Published by Digital Commons @ DU, 1966
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Monday August 8- Evening
Pi ne- Spruce- Cedar Room

6:00 PM
Gonference M xer and Social Hour

T: 00

ggnf ErenceJBanqu(e:t od Enai .
eaker : anmes odwyn; i neering

Techni cal Drector of Force XXPV

The Martin Conpany Denver D vision

Title: SAAR MENTS | N SPACE

CHANGE:

Conference Banquet

Speaker : S. L. Russak; Manager of the Depart-

ment of Sensor Programs, The Martin Company

Denver division

Title: EXPERI MENTS FOR THE OPOLLO TELESCOPE
MOUNT

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1966.8.1
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Tuesday August 9 - Morning Session
Miral Room

Pr esi di ng: Harlan N Barton; The Dow Chem
i cal Conpany, ol den, Qolorado

120 AM

APPLI CATI ONS CP THERVOGRAPH C PHOBPHORS
W Paul D xon, MDonald Aircraft Corp.
St. Louis, Mssouri

9: 70

EXPER MENT | N THE PREPARATI ON CF STAND
ARD REFERENCE WATER SAMPLES - Marvin W
Skougstad and Maryland M dgett, U S.
Geol ogi cal Survey, Denver, Col orado

10: 00
FLUCROMVETR C ANALYSI S CF THE ALUM NUM
ICN | N NATURAL WATER - Donald E  Donal d-
son, U.S. Geol ogi cal Survey, Ml no
Park, California

10: 20
RE

10: "10

AN AUTOVATI C SYSTEM FCR THE DETERM N
ATI ON OF OXYGEN | N BERYLLI UM METAL
COWONENTS - J. T. Byrne, C T. Illsley,
and H U Price, Rocky FHats Dv., Dow
Chenical Co., Col den, Col orado

11:10
OCRRELATI ON BETWEEN GQOLCR AND QOwWPGHl TI ON
CGFTURQUUSEII - A R Ronzio, Gates

Rubber Co., Denver, Colorado and Merlyn
Sal non, F uo- Spec Labs, Denver, ol orado

11: 30

EM SSI ON SPECTRO CHEM CAL DETERM NATI ON CF
TRACES OF GCROM UM IN CRGANC AQ DS - A L.
Schal ge, B.D. MCarty, Mrathon Al Co.,
Littl eton, Col orado

Published by Digital Commons @ DU, 1966
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Tuesday August 9 - Afternoon Session
Miral Room

Presiding: Merlyn L. Sal non; Fl uo- X- Spee.
Labor atory, Denver, Col orado

1:20 PM

OOWPLETE ANALYSI S CF URAN UM N CBI UM
ZI ROON UM ALLOY BY THE MONOCHROMATI C
X-PAY ABSCRPTION TECHNQUE - J. H
Stewart, Jr., T. H Barton, Jr., and
M R Ferguson, Nuclear Div., Y-12

Pl ant, Union Carbide Corp., Gak R dge,
Tennessee

1: 10

DESI GNLNG PI N HOLES AND BEAM TRAP
SYSTEMB - N Oyril Schieltz, Dept. of
Met al ur gy, School of M nes, Gol den,
Col or ado

2: 00

AN X- RAY DI FFRACTI ON APPROACH TO
ACCESSI Bl LI TY CF CROSS LI NKED OOTTON
CELLULCSE - D. Mtcham B. Piccol o,

S. Rowand, and R T. O Conner,

Cotton Physical Properties Lab -

US. Dept. of Agriculture, New Ol eans,
Loui si anna

2:20
RECESS

2:10
| NSTRUMENTATI ON FCR SI MLTANEQUS X- RAY
AND EM SS| ON SPECTROMETER ANALYSI S TO
| MPROVE ACCURACY AND SPEED - H Ml col m
W/ ki nson, Baird Atonic, Inc., Canbridge,
Massachusetts

3:00
DETERM NATI ON OF URANL UM | N ELECTRCREFI NED
PLUTCN UM BY A GOMBI NED | ON_ EXCHANGE AND
X- RAY FLUCRESCENCE TECHN QUE - John Hay-
den, Rocky Flats Dv., Dow Chemcal Co.
Col den, @l or ado

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1966.8.1
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CHARACTER! STI CS P LOVWATTACGE M CROMVE
EXQA TED PLASVMAS FCR METALS ANALYSI S

James H @ bson
John H Runnel s

Gol orado State University; Fort Collins, Colorado
The characteristics of a |ow wattage (<100 watts)

m crowave excited argon plasmas (at atnospheric pressure)
have been studied to determne their effectiveness for the

excitation and analysis of metals. Several netals includ-
ing iron, copper, chromum and silver have been studied
and sensitivites and detection linmts established. Exci -

tation characteristics of these metals have been determ ned
for sanples containing the metal in the form of organic
chelates as well as inorganic salts. The paraneters
effecting excitation as for exanple, mcrowave power,
position in the discharge, chem cal nature of sanple, sanple
introduction techniques, etc., will be discussed.

NOTES

Published by Digital Commons @ DU, 1966
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ANALYSI S OF RADI OACTI VE METALS BY
SPARK SOURCE MASS SPECTROGRAPHY

A J. Johnson
A Kozy
R N Mrris

The Dow Chemi cal Conpany; Gol den, Col orado

A spark source nmass spectrograph has been adapted for
the analysis of plutoniumand anmericium metals. Over 70
el ements c&n be determined in these metals on the sanme
anal ysi s. El ements such as Cl, F, S, Ta, W and rare earths,
which require involved procedures to determ ne by em ssion
spectrographic or chem cal methods, can be readily deter-
m ned by mass spectrography. A conparison has been made
between results obtained by mass spectroscopy and conventional
met hods for 15 commonly reported el ements. The operations
involved in handling radioactive materials in the mass
spectrograph are also discussed.

Wrk perforned under U. S. Atonic Energy Conmi ssion contract
AT (29-1) - 110J, Rocky Flats Division.

NOTES

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1966.8.1
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PRECI SE HEAT TRANSFER MEASUREMENT
W TH SURFACE THERMOCOUPLES

W Paul Dixon
McDonnel | Aircraft Corporation; St. Louis, Mssouri

_ The devel opnent of surface thernmocouples, thin film
resistance thernometers and mathematical conputation
programs has significantly inproved the quality of tran-
sient heat flux nmeasurenent. It also provides a nethod
for measuring the thernal proprerty termkA: for small
sanpl es_ on a“routine basis. he net hod was devel oped for
use in inpulse wind tunnel's, yet it has w de application.
Nomi nal precision for heat flux measurenent was 3 to 6 per-
cent when surface thernocoupl es and the program described
were conbi ned.

Wth the thin filmsurface tenperature technique, a
tenperature sensing elenent about 1 mcron or |ess thick
i's deposited upon a substrate of known thermal prﬁ)ﬂertl es,
conductivity k, density/, and specific heat c. e heat
transfer s’ calculated Tromthe surface tenperature history
and sem-infinite slab or other applicable theory. Con-
v,erseI%/, conparitive values for the termk/c are” obtained
wi th standard sanples and controlled heat flux inputs for
smal | sanpl es which are not otherw se anenable to neasure-
ment of thermal conductivity. This method for determ ning
kic is sinple enough for routine measurements.

Surface thermocoupl es may be applied to any locally
hormgeneous substrate and are’very durable, since their
calibrations are stable so long as the Junction renains
intact and chem cally unchanged. \en surface thernpocou-
ples are used for heat transfer neasurenent two sensitivi-
ties are considered, tenperature sensitivity and heat flux
sensjtivity. Tenperature sensitijvities for standard therno-
couples are 5 to 70y/ volt/°C, while the sensitivity of
sem - conduct or thernocoupl es under devel opment is about 2 m
volt/°C ~ The heat flux sensitivity depends upon the substrate
thermal property termk/c. For exanple, heat fluxes in
the range 0.1 t0 20 Btu/ft.’ sec. are neasured with a
chronel -constantan junction on pyrex and heat fluxes in the
raggtte 19 to 2000 Btu/ft.” sec. are measured with a chronel
substrate.

A conputing programwas devel oPed for cal cul ating heat
transfer into a sem-infinite slab fromthe surface ténpera-
ture. (A 0.25 inch thick section of chromel is effectjvely
a sem-infinite slab for any time less than 0.1 second.)

The programis sinple enough for hand solution, if necessary,
but free of systematic error related to the input tenpera-
ture function? It is stable with respect to heat flux dis-
continuities and converges rapidly follow n? di scontinuities,
The error in heat transfer is proportional fo the noise |evel
{n thle tenperature signal and Independent of data input in-
erval .

NOTES

Published by Digital Commons @ DU, 1966
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SEPARATI CN AND SPECTRCBQOPI C EXAM NATI ON CF TAR BASES
FROM A HYDROCRACKED NAPHTHA

SHALE-d L
Denni s Brown
H B. Jensen

Larani e Petrol eumResearch Center; Laram e Wom ng

About 5 grams of tar bases, conprising 1 percent of a
hydrocracked, shale-oil naphtha, were extracted with mneral
acid and recovered by steam distillation. The bases were
separated into fractions which were characterized by spec-
troscopi ¢ nethods. Forty-three aromatic tar bases (alkyl-
pyridines, alkylanilines, and quinoline) were identified.

Fractionation of the recovered nitrogen bases into
characterizable fractions was acconplished using two gas-
liquid chromatographic (GLC) steps. Four, gross, boiling-
point fractions were first trapped froma silicone gum
col um. These gross fractions were rechromatographed on
nmore efficient polar colums. Fifty-six final fractions
were trapped and their quantities, relative to starting
material, were estimated from chronatogram peak areas.

Conmpounds in these fractions were identified by mass,
infrared, and nucl ear magnetic resonance (NWMR) spectroscopy.
GLC retention data assisted conpound identification when
reference conpounds were avail able. A time-of-flight
mass spectroneter was used as a GLC detecto. to determ ne
mol ecul ar wei ghts. For the |ower nolecul ar weight conpounds,
the conbination of nolecular weight and retention-tinme data
was sufficient for conpound identification.

Infrared spectroscopy was nost useful in differentiat-
ing pyridines from anilines. In only a few instances could
conpounds be identified frominfrared spectra al one. Nucl ear
magneti ¢ resonance spectroscopy proved nost valuable in
determ ning the position and type of substitution in both
the pyridines and the anilines. In several cases, conbined
use of all the spectral data nade possible identification
of two or nore conmpounds in an individual fraction.

Sone conclusions are made about the type of substitu-
tion present in the analyzed material. In general, 2-,
2,4-; and 2, 4, 6-substitutions are shown to predom nate over
3- and 3,5-substitutions for both the pyridines and the

ani | i nes. Quinoline was the only conpound identified which
was not an al kyl substituted pyridine or an al kyl substituted
ani line.

NOTES

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
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et al.: 8th Annual Meeting RMSC Program and Abstracts

A MDD FlI ED PYRCELECTR C SCD UM FLUCR DE CARR ER
DI STI LLATI ON METHCD FCR THE SPECTROGRAPH C ANALYSI S
CF IMPUR TIES CGF PLUTON UM

G A Schrei ber
C. W Barrick

The Dow Chenical Conpany; ol den, ol orado

A nodi fication of the pyroelectric sodium fluoride
carrier distillation method for analysis of inpurities
in plutoniummetal is described. The nmetal is dissolved.
Plutoniumis precipitated and treated with nitric acid.
The slurry obtained is dried and ignited. The resultant
low density oxide is mixed with sodium fluoride and pressed
into a pellet for arcing. Cobalt is used as the internal
standard for densitonetric determi nations of six elements.
Addi tional elements are determined using visual conparisons
agai nst prepared standards.

The procedural nodifications inprove reproducibility
and sensitivity of nost of the elenents involved.

Work performed under U. S. Atomic Energy Conmi ssion contract
AT (29-1) - 1105, Rocky Flats Division.

NOTES

Published by Digital Commons @ DU, 1966
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FLAVE PRCHI LE STUDI ES ON THE EFFECTS CF PHOSPHATE
AND SULFATE | ONS | N FLAVE EXQ TATI ON PROCESSES OF CALA WM

Ronal d Pophara *
W G Schrenk

Kansas State University; Manhattan, Kansas

Atom c absorption and flame em ssion measurenments
have been coupled with flane profile techniques to study
the nature of the PO *"* and SO *"* interferences in the
flame excitation processes of Calcium

Use of the Jarrell-Ash 82-360 Ebert half neter
grating monochromator, a Jarrell-Ash A .C. anplifier, and
a Sargent Model S-72150 nultirange recorder permtted
easy conversion from atonmic absorption to flane em ssion
nmeasur enents.

Total consunption Beckman burners were used to study
the effects of a wide range of fuel to oxidant ratios in
ttz/Oz, C2H2/02, and CzKz/air fl anes. The Jarrell-Ash
HETCO burner permitted one to utilize the sane burner for
the three fuel systens |isted above.

Flame profiles were taken to conpare regions of high-
est free atom and excited atom concentrations as functions
of both the horizontal and vertical positions in the flane.

Results are discussed in terms of 1) the fuel systens
used, 2) the fuel to oxidant ratios and 3) the conversion
of the sanple into free atonms in the vapor state.

NOTES

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
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THE DETERM NATI ON Of | RON AND NI CKEL | N URANI UM
BY ATOM C ABSCRPTI ON SPECTRCPHOTOMETRY

G A Shepherd
A J. Johnson

The Dow Chenical Conpany; ol den, Col orado

Urani um has been analyzed for iron and nickel by
atomi c absorption spectrophotonetry. Iron and nickel were
determined in the sanples under three different experinmen-
tal conditions: (1) in solutions containing uranium
(2) in solutions extracted of uranium and (3) by the
met hod of additions. The results obtained are conpered.
A conparison is also made of results reported by atonmic
absorption, emission spectrography, and spectrophotonetric
met hods.

The relative standard deviation for iron at 165 ppm
was, by (1)6.3% (2) 4.3%, and (3) 7.9%. Relative
standard deviation for nickel at 20 ppm was, by (l) 7.9%
(2) 2.8% and (3) 36.0%. The ppm values reported are
in terns of original sanple weight.

Work performed under U. S. Atonic Energy Conmi ssion contract
AT (29-1) - 1106, Rocky Flats Division.

N OTES

Published by Digital Commons @ DU, 1966
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ANALYSI S CF ATMOSPHER C SULFUR DI OXI DE

Paul Urone
Hel nut  Lut sep
Martin Stol ztfus

Uni versity of Col orado; Boul der, Col orado

Sul fur dioxide is one of the npbst comnmon and wi de-
spread air pollutants. It has been the object of a large
nunber of studies of its reactions, its effects, and the
magni tude of its existence in the atmosphere. To regulate
its em ssions from industrial sources requires a |large
degree of confidence in the quantitative methods used
to nmeasure the amount of sulfur dioxide which will cause
damage to material substances and living matter.

There are a number of nethods used for analyzing
sul fur dioxide in air. These include conductonetric,
coulonetric, iodimetric, gravimetric, and colorinetric
techniques. All but the last are non-specific. The col or-
inetric method using pararosaniline is highly sensitive
and essentially specific for sulfur dioxide. The general
net hod end studies of the purity of the dye, the effect of
pH on the intensity of the color devel oped, and the use
of tracer techniques for checking the sanpling efficiency
wi || be described.

NOTES

https://digitalcommons.du.edu/rockychem/vol8/iss1/1
DOI: https://doi.org/10.56902/RMCMR.1966.8.1



et al.: 8th Annual Meeting RMSC Program and Abstracts

A COMVBI NED OAS CHROMATOGRAPHY | NFRARED METHOD FOR THE
STUDY OF METHYL CHLOROFORM SOLVENT SYSTEMS

L. R Crisler

The Dow Chemi cal Conpany; Golden, Colorado

A nethod for the study of inhibitors and/or contam
inents of two Industrial Gade 1, 1, 1 - Trichloroethane
(met hyl chl oroform) solvents was devel oped. The inhibitors
and/or contaminents were separated by Gas Chromatography,
identified by Infrared Spectroscopy, quantitatively deter-
nmined by Gas Chronatography, and studied for possible
vapor phase concentrating effects in a closed system by
Gas Chromat ogr aphy.

Work performed under U. S. Atom c Energy Conmi ssion contract

AT (29-1) - 1106, Rocky Flats Division.
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CALCI UM AND BARI UM DETERM NATI ONS BY ATOM C ABSORPTI ON
PHOTOMETRY | N THE PRESENCE OF ALUM NUM

M ke Gal assi
Beckman Instrunents, Inc; Fullerton, California

Studi es have been nade on the degree of chem cal
interference by alumnum in atomi c absorption determn-
ations of calcium and barium Included were neasurenents
with air-hydrogen, air-acetylene, and nitrous oxide-ace-
tylene flames. Results of these studies are discussed and
a sinple procedure described for the separation of barium
from al um num The procedure involves precipitation
followed by treatment with E.D.T.A Barium and Cal cium
E.D.T.A solutions were studied to determ ne optinmm
flame parameters and sensitivity data.
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THE DETERM NATI ON OP CALCI UM AND NAGNESI UM
I'N CARBONATE ROCKS BY ATOM C ABSCRPTI ON

O Karnie Galle
The University of Kansas; Lawence, Kansas

A nmethod for the determination of calciumand magne-
siumin carbonate sedinents by atom c absorption was . |
adapted from standard wet chefical nethods. The sensitiv-
1ty of calciumand magnesi umto atomc absorption is depen-
dent upon the acid used. Experinental work was done with
four of the common acids (HO 04, HCl, HNO, and H2SO4). The
results indicate that perchloric acid provides the greatest
sensitivity while sulfuric acid provides the least. ™ Calcium
interfereswi th the magnesi umdeterm nation but the inter-
ference can be elimnafed wth the addition of stronfium
O her interferences noted were due to the presence of iron,
alum numand sulfates. These interferences have been re-
ported by other workers and can be elimnated by chem cal
separation or by adding strontiumor |anthanum
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THE EFFECT CF BUHNER, FUEL, AND ATCOM C LI NE
SELECTI ON ON ATOM C ABSCRPTI ON ANAL YSES

John E. Carrol |, Jr.

Jarrell Ash Conpany; Wal t ham Massachusetts

The choice of fuel and oxidant gas in conjunction
with the proper choice of kinetic gas supply in a burner
can greatly effect the sensitivity and precision of an
atom ¢ absorption neasurement. G ven are several guide-
lines for selecting the proper paranmeters to enhance
these factors.

In addition dilution errors can obviate the inher-
ent precision of the technique. G ven as well are several
aids in selecting secondary resonance |ines for expand-

ing the linear dynam c range for the anal yses of sonme
i ndi vidual el enents.
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APPL| CATI ON OF THERMOGRAPHI C PHOSPHORS
W Paul Dixon
MDonnel | Aircraft Corporation; St. Louis, Mssouri

Ther mogr aphi ¢ phosphors may be used for detailed
surface te erature nap#énﬁ under transient and steady
state conditions. d s particularly useful in
|dent|fy|njg | ocal hot s ots and transrent surface tenper -
ature ents. the g osphor tengerat ure mpping
IS nos sensrtrvefromo 00 n. be ext ended
from-100 to about |ca| sensrtrvrtres are
g tg 25 per cent changes rn brr htness per degree cente-

Te enperature neasurement with a phosphor is based upon
measuring the rapid decrease |n hosphorescence (quenchi ng)
wth tenmperature rise. Mst ﬂhors can betherrrally

uenched, but the ermthernn raphic refers toth os
hos hors wit ? quenchi ng rates suffrcrentlg g
Phosphorescent ef |crency and convenient |y placed absor p-
ion and em ssion

I'n this work Radel | n thernn raphrc phosphor s manuf ac-

tured by United States Radium Corporation were applied to
node|l surfaces ip an i u se wn d tunnel vr,hrch runs 100
m ||| seconds. Photo%ra phs suit ble for tenep
rmpprn were obt al ne th 20 ml i second xposures | /50th
second Royal - X Pan recording filmat f
tengerat ure dr stributions which were obtai ned Wi th phosphor
map surface thermpcouples at a few points were use
to ]g etermne rel atrve heat transfer rates on the nmodel
sur
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AN _EXPERI MENT | N THE PREPARATI ON OF
STANDARD REFERENCE WATER SAMPLES
M W Skougstad

M R Mdgett

U S. Geological Survey; Denver, Col orado

Standard reference sanples are useful to the anal }/'[I-
cal |aborat orK as a means of evaluating the accuracy,o

met hods and the conpetence of analysis: An ideal reference
sanpl e is one whose conposition 1s not only accurately.
known but al so can be relied upon to remain unchanged’indef -
initely. Preferably, also, the overall conposition of the
reference standards” shoul d cl osely approximate those of
the sanples which are routinely analyzed. Both syntheti-
cal ly prepared and natural |y occurring sanples my be
used”as reference standards” providing the above criteria
are met, although natural sanples whose conplete conposi -
tions have been-accurately deternmined by many independent
anal yses are usual |y preférred. The | ong-term storage

of natural water sanples in an absol ut elsy unchangi ng
condition is not easlily acconplished. Such sanples may

be altered chemcally during prolonged storage as a result
of several factors including evaporation of sSolvent, re-.
actionw th the mterial of the contalner, solutjon-parti-
culate matter Interaction, solution-air interaction, and
even as a result of the activity of mcroorgani sms which
may be present.

~Many of these difficulti
sPea al preparational procedu
of the entire bulk sanple thr

0

a have been ov

h
filter packag|n?ethe sanpl?

h

S

b

ha ¢ ercome b%/,a
involving the filtration
gh a mcropore menbrane
rquots in a sealed polyeth-
he sanple after sealing bX
[ th ultraviolet radiation.” Anal-
¥sls of three different fresh water sanples pr_ePared in
his way by 26 different aboratories has permtted a
0 alues for 16 commonly
S

es
re
ou
he sé al
yl ene bag, an

exposur e

,-M
S
»
=,
]
=1
=
5—§
==
@ —
oM
e}
-

cal cul ation of the nost probabl e val uf I
determned constituents or water quality parameters |
these sanples. A nal ysis of one sanple after a f
month interval and I'at the nmost probab
ec
evi

e n
re-a our -
a recal culation of the nost. le
values for |ts constitutents showed no i1dentifiable change
in the sanple during this period of stora dence
indicates that standrd reference wafer sanples can

preserved unchanged for reasonably |ong periods.

The same sanples were al so apal yzed for their trace
el ement content by 6 different laboratories using em ssion
sRectrographlc or”X-ray fluorescence nethods. ,thoutgh
the data accunul ated were too meager to allowvalid sfa-
tistical evaluations, they did afford a conparison of
results by different |aboratories and also provided addi-
tional evidence of the adequacy of this method of preparing
and storing standard reference water sanples.
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FLUOSOVETRI C ANALYSI S OF THE ALUM NUM | ON | N NATURAL WATERS
Donal d E. Donal dBon
Menl o Park, California

Aluni num ions conbine with the dye-stuff Pontachrome
Blue Black R (PBBR) at a pHof 4.8 to'forma fluorescent
conpl ex which serves for the guantitative determnatjon of
alumnum The method is sensitive to 0.002 ppmal um num
Eght arts per mllion fluoride can be tolerated. .

Bat hophenanthrol | ne retards the ferrous and ferric ions.
G her factors affecting fluorescence (pH dye concentration,
time of standing, and Tnterfering ions) were studied.
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AH AUTOVATI C SYSTEM FOR THE DETERM NATI ON
OF OXYGEN I N BERYLLI UM METAL COVPONENTS

J. T. Byrne
C T. Illsley

The Dow Chem cal Conpany; GColden, Col orado
and
H J. Price

Kaman Nucl ear; Col orado Springs, Colorado

An instrunent has been developed for the automatic and
nondestructive determ nation of oxygen in beryllium Beryl -
lium conponents are exposed to 14 MeV neutrons from a deu-
teriumtritium source. The conponent is transferred by a
nechani cal trapeze to a 5-inch Nal (T1l) ganma detector where
the 6-7 MeV gamma rays fromnitrogen-16 are counted. A
standard is irradiated sinultaneously and counted in a

separate detector. A customdesigned electronic digital
conputer calculates the percent oxygen which is printed
out by an automatic typewriter. The conplete irradiation,

transfer, counting, and calculating operation requires two
m nut es. The analysis is performed by an automatic system
designed and built by Kaman Nuclear.

At oxygen concentrations of 1-2%, the relative stand-
ard deviation of this method is less than + 4% This conpares
favorably with existing chem cal nethods. I'n addition,
the automatic activation analysis is nuch nore rapid than
chem cal methods, is non-destructive, and is not subject to
errors from surface oxidation of sanple chips. Errors can
be caused in this activation nethod, as in methods requir-
ing sampling, if the oxygen is not homogeneously distributed
through the metal piece.
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CORRELATI ON BETWEEN COL COVPCSI TI ON AND
SCQURCE OF TU SE

A R Ronzio

The Gates Rubber Conpany; Denver, Col orado
M Sal non

Fl uo- X- Speo Anal ytical Lab; Denver, Col orado

A study of the relation between color and conposition
of turquoi sé was made and was reported | n a paper. given
before this society. At the sane tine it was noticed that
trace el ements were unique for certain sanples of tur-

quoi se. o )

An addi tional nunber of sanples of turquoise has
been studied. A correlation between source and conposi -
tion wll be attenpted for all sanples anal yzed to date.
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EM SSI ON SPECTROCHEM CAL DETERM NATI ON CF
TRACES CF GHROM UM I N CRGANI C AQ DS

A L. Schal ge
B. D MCarty

Marathon G| Conpany; Littleton, Col orado

An emi ssion spectrochem cal procedure is described
which directly determi nes the chrom um concentration in
organic materials in the parts-per-mllion range. The
only preparation of the sanple which is necessary is
dilution with a graphite matrix which contains the in-
ternal standard el enent and the spectral buffer, Iithium
carbonate. The effect of sodium on spectral |ine inten-
sities of cobalt and chromiumis shown. The precision
of the technique is estimated to be + 11.8% and the accu-
racy estimated to be 10.9%.
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COVPLETE ANALYSI S OP URANL UM NI OBl UM ZI ROONI UM ALLOY
BY THE MONOCHROVATI C X- RAY ABSCRPTI ON TECHNI QUE
J.
T,

H Stewart, Jr.
H Barton, Jr.
M R Ferguson

Uni on Carbide Corporation; Cak Ridge, Tennessee

The nonochr oma X
n extended to i
oy.  The alloy Is ¢

added, and the
TBP?\bphosphate extracti
he Nb and Zr are both d ueous phase. The
ntensity of the transm aken at wave
engths on each side of the, rP 1on edges is used
0 determne the concentrations of the three conponents.

Twel ve sanpl es may be anal yzed for the three conpo-

nents in an el ght-hour "period. “The relative limt of
error for a single analysis on netal chips at the 95% con-
le dence level 15 0.69% tor U 1.8% for No, and 4.3% for
r.

hni que has
s of a UNo-Zr
HVGs and HF

d tri-n-butyl

k uranium and

=3

o
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=X
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DESI GNI NG PI NHOLE - BEAMIRAP SYSTEMS FOR POWDER CAMERAS
N Oyril Shieltz
Col orado School of M nes; Col den, Gol orado

Certain general principles of design should be followed
is one wishes to produce systems having optinmum efficiency.
Some of these principles are currently disregarded by the
manuf acturers. Consequently, we occasionally run into
situations where anonplous effects are observed or where
we encounter serious |imtations.

Any machine shop can readily produce such systens if
It has a suitable working drawing. The principles will be
set forth and the reasons for follow ng them discussed so
that anyone with a very limted experience can readily pro-
duce the systens, if he has the shop tools available, or
produce a working drawi ng from which any shop can readily
produce the desired system for him
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AN X- RAY DI FFRACTI ON APPROACH TO ACCESSIBILITY
CF CROSSLI NKED COTTON CHLLULOSE

Donal d Mt cham
Bl agi o Piccol o
St anl ey_Rowl and
Robert”"T. O Connor

Sout hern Regi onal Research Laboratory; New Orleans, Louisiana

) The application of X-ray diffraction to detect changes
incrystalline structure whith are caused by Penetrathn
of a particular agent into the cotton fiber structure is
described. The agents have different abilities to penetrate
Into the structure. \hen these agents are used in conjunc-
tion wth X-ray neasurenents, one has a technique for
assessing the degree of restriction which crosslinks Impose
upon the penetrafion of the specific agents. From these
data, formaldehyde formWcrosslinked Cotton are shown to
Baye mjc(? mor e assessabl e or open structure than when form
i's used.
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| NSTRUVENTATI ON FOR SI MULTANEQUS X- RAY AND EM SSI ON
SPECTROVETER ANALYSI S TO | MPROVE ACCURACY AND SPEED

H M WIkinson
Bai rd- Atomc, Inc; Canbridge, Massachusetts

A modul ar approach to the use of the latest state-of-
the-art techniques to '”P' ement extrenely rapid and accur-
ate analysis of metal alloys I's detailed. The basic nmodul es
consi st of an X-Ray FluoreScence Spectrometer, an Enission
Spectrometer and a general purpose Digital Conputer with
appro;lgry ate peripheral and interconnecti nP sub- nodul es.

) hi s paper describes particular nodules and suggests
instrumentation configurations which a user mght asSenble
to sat|sfy hlsngartlcul ar requirements. The X-Ray Spectro-
meter has’a nupper of parallel channels_for rapidly neasur-
ing a number of elenents at one tine. The Em Ssionh Spec-
trometer also uses parallel channels for rapid measurenent
of element concentrations.. The two instruments use the
sane general approach to sinultaneously obtain data on a
divided sanpl e.

Met hods of processing the total amount of data from
the divided sanpl e and defermni ntq the percentage concen-
trations of the unknown el ements to the highest degree of
accuracy are suggested. The total range of elenenfs which
can be accuratel'y measured during a particul ar analysis
are listed with discussion on which instrument is selected
for particular elenents over particul ar concentration ranges.
The nunber of seconds required fromreceipt of sanple to
presentation of results are detailed.

The inportance of other systemaspects, such as, the
operation of the various nodules as separate units, back-
up capabi [ty plus methods for rapid recording and/or trans-
mssion of results to the desired |ocations IS discussed.
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DETERM NATI ON CF URANI UM | N ELECTROREFINED PLUTONUM BY A
COMVBI NED | ON EXCHANGE AND X-RAY AUORESCENCE TECHNIQUE

John Hayden
Dow Chenical Conpany; Gol den, Colorado

A conbi ned ion exchange-x-ray fluorescence method has
been devel oped for determning mcro amounts of uranium
in Plutonium  Uraniumis separated from plutonium by sorp-
tion on an anion exchange resin froma concentrated HC1 solu-
tion. It is eluted fromthe resin, concentrated on a disc
of cation exchange paper, and determned on the paper b}/
x-ray fluorescence. " The lower limit of detection is 2/g
uranium  Analysis of six solutions containing only ura-
nium (50/g) gave an average recovery of 48.9° g (97.8%)
with a standard deviation of +3.2"»g (relative standard
deviation = 6.5%). Analysis of six cuts from a pluton-
ium metal sanple Yielded a pean urapnium concentration of
19.1 ppmwi th a standard deviation of +2 ppm.
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