AUTHORS AND PAPERS

The highly condensed summaries of papers and technical notes (befow} are intended to assist the
busy reader in determining the order in which to read the technical material. Biographical
comments are for human interest.

FISSION PRODUCT RELEASE MODEL

A mathematical model using boundary-layer diffusion predicts the fission product
release and fuel evaporation in a loss-of-coolant accident.

Charles E. Millev, Jv. (PhD, Flovida State University, 1959) is with the Nuclear
Safety Section of the LMFBR Progvam Office at Avgonne National Laboratory.
Previously, he was a gvoup leader in the Reactor Chemistry Division of ORNL
wheve he specialized in problems of fission product velease and transport and
loss-of-coolant accidents.

SEPARATING NpF; AND UF;

Hexafluorides of neptunium were separated in a sorption-desorption process using
sodium fluoride at 200°C as a sorbent. Separation based on differences of equi-
librium pressure was discarded in favor of one using selective reduction.

S. Katz (left) (PhD, Michigan State Universily, 1949) has specialized in uvanium
chemistvy and in cowmplex formation comnected with volatility processing. G. I,
Cathers (PhD, Yale University, 1948) has been engaged since 1955 in the develop~
ment of fluoride volatility processes for veactov fuel. Both are wembers of
ORNL’s Chemical Technology Division.

BREEDER ANALYSIS

Results from fast reactor critical experiments and computer calculations permit
an evaluation of spectral hardness on breeding gain. A breeding gain of 1.3 is
possible at average “*°Pu concentrations <2%.

Carvoll B. Mills, a Los Alamos physicist, is active in parametric studies of fast to
thermal spectrum chavactevistics for safety and advanced applications, using
cvitical experiment results for quality evaluation. Previous work appears in the
July and October 1967 and January 1968 issues of Nuclear Applications and else-
whevre.

FUEL METALLURGY AND REPROCESSING

The effect of silicon in aluminum-uranium fuel elements is not deterimental when
dissolving spent fuel in nitric acid, but in the liquid-liquid extraction of uranium,
emulsion stabilization occurs at Si:U atom ratios >1, which affects adversely the
extraction process.

Bernice E. Paige is a Reseavch Chemist and Kenneth L. Rohde is Chemistry Sec-
tion Leader at the Chemical Technology Branch at the Idaho Chemical Processing
Plant. Both have extensive experience in developing new processes for fuel
reprocessing and waste disposal.

CRYSTALLIZATION OF 235U SOLUTIONS

Crystallization temperatures of impure uranyl nitrate solutions were correlated
with the total and free nitrate concentrations to predict solution stability for its
safe transportation and storage. With the eutectic point kept below the critical
uranium concentration, even total freezing of the solution will not increase uranium
concentration.
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R. C. Kispert (centev) Section Leadey in the Chemical Department at National Lead
Company of Ohio, is involved with a numbey of uranium processing operations.
J. H. Cavendish (seated) is Head of the Chemical Depavtment which provides
support for nuclear materials processing opevations. N. R. Leist (vight) is Super-
visor of the Refining and Scrap Recovery Group. G. P. Miller, a Process
Engineer, is vesponsible for process reviews related to nuclear safety limits.

IRRADIATION EFFECTS IN 2103/R3 STEEL

Specimens of Uddenholm UHB 2103/R3 steel, simila? to ASTM A-212B, were
examined for differences in irradiation effects in several heats of the same steel,
and in differently manufactured parts in a reactor vessel. Transition temperature
increases varied by a factor of 2 in materials from different parts of the vessel.

M. Grounes is Head, Stvuctural Materials Laboratory at AB Atfowmenergi in
Studsvik, Sweden where he works on irradiation effects on structural materials.
He received his master’s degrvee in metallurgical engineeving from the Royal
Institute of Technology in Stockholm, 1956, then worked with Jernkontovet (Swedish
Iron-Master’s Association) befove completing studies for a SM degree in 1964 at
Massachusetts Institute of Technology.

CONTINUOUS CARBON METER

Continuous measurement of the carburizing potential of liquid sodium is made with
a small, sensitive, and long-lived diffusion cell-type meter. Carbon fluxes of 0.007
to 1.7 pg/(cm® min) have been detected.

J. M. McKee (above) now with the LMFBR Program Office at ANL, was Engineer-
ing Advisor at United Nucleav Covpovation from 1952 to 1967, working on liquid
metal technology and fuel development. W. H. Caplinger (left), a Nuclear Engineer
at UNC since 1963, has investigated mass trvansfer in liquid metals and aided in
developing an electrolytic oxygen meter. M. Kolodney is a consultant at United
Nuclear and Professor of Chemical Engineeving at The City College in New York.

SSTR CRITICAL ASSEMBLY MEASUREMENTS

Solid-state fission track recorders (pre-etched muscovite mica) offer a simple,
direct, and sensitive method of accurately determining spatial fission rate distri-
butions, an important characteristic of critical assemblies.

James Robevis (seated, vight), a Professov of Physics, and Song-Teh Huang
(standing, vight), a graduate student in engineeving science, both of Novthwestern
University, have teamed with Roland Avrmani (standing, left) and section head Dr.
Raymond Gold of the Experimental Reactor Physics Section, Reactor Physics
Division, Argonne National Laboratory, fov fission rate measuvements in low-
power fast critical assemblies. The present work vepresents an applicationat
fission track counting techniques developed as a collaborvative effovt between
Norvthwestern University and Avgonne National Laboratory.

GAMMA - RAY SPECTRAL RESOLUTION

Determination of radionuclides, singly and in complex mixtures by resolution of

" gamma-ray spectra, is simpler, less expensive, and as accurate as conventional

methods of analysis when preferential counting techniques and simple chemical
separations are used.

This author team has a cumulative total of 49 years of expevience at ORNL in pur-
ification and deteymination of vadionuclides. M. E. Pruitt (left) is engaged with
corvelation of gamma-vay spectrometvy, chemical separations, and computer pro-
grams. Sue H. Prestwood has assisted in progvamming and data processing, and
H. A. Parker is vesponsible for gamma-ray spectroscopy.
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CHARACTERIZATION OF CHROMIUM ORES

Neutron activation analysis for various elements was used to characterize the
geographic origin of chromites.

The authors were all members of an Activation Analysis Group at Union Carbide
undey the divection of W. H. Wahl. From left to right are W. H. Wahl (PhD, Puyr-
due), curvently Divector of Radiophavmaceuticals; H. H. Kvamey (PhD, Indiana
University), Manageyr of Nucleonics Reseavch; V. J. Molinski, a chemist in Nu-
cleonics Research; W. J. Hampton, Supervisor of Radiometric Assay; and J. J.
Finn, who is worvking in vadiopharmaceutical research.

LIQUID-METAL—VAPOR INTERFACE TRANSPORT

The understanding of heat transfer in liquid metals is enhanced by a radioactive
tracer technique which measured condensation-evaporation coefficients at the
vapor-liquid interface of mercury. Although measurements were made at iso-
thermal equilibrium, this technique can be applied to nonisothermal studies.

K. F. Wylie (vight) (MA, Kent State University, 1960) is a Graduate Reseavch As-
sociate at Ohio State Universilty. He formevrly was a seniov veseavch physicist at
Mound Labovatory and consultant to the Grandview Hospital’s Division of Nuclear
Medicine. From 1954 until his death last yeav, Prof. C. E. Dryden was a member
of the Depaviment of Chemical Engineeving at Ohio State. From 1963 to 1965 he
was on loan, stavting a Chemical Engineeving Department at the Indian Institute of
Technology, Kanpur. His publications, patents, and honovs are extensive.

Li AND FIN MOLTEN SALT REACTOR GRAPHITE

Lithium and fluorine penetration of graphite was detected to sensitivities of 0.01 to
0.1 ppm by detecting proton-induced reactions. Graphite from the Molten Salt
Reactor Experiment is more permeable to Li and F than unirradiated control
samples.

Richavd L. Macklin (second from vight) (PhD, Yale 1944), a Seniov Physicist, and
John H. Gibbons (second from left) (PhD, Duke 1954) ave both members of the
Physics Division at ORNL, where they have been for about 15 years. E. Ricci
(vight) (PhD, Buenos Aives 1954), and T. H. Handley (center) (BS, Stanford Univer-
sity) ave with the Analytical Chemistry Division, and D. R. Cuneo (left} (BS, Chat-~
tanooga) is with the Reactor Chemistry Division. As a team theiv intevests include
nuclear data, cvoss sections, pulsed accelevator operation, nuclear methods of
analysis, nuclear decay, and post-ivradiation evaluation of materials.

NEUTRON DOSIMETRY STUDIES IN EBR-i

Tests in the EBR-II at 20 kW and 45 MW show that such threshold reactions as
**Fe(n, p)**Mn are effective for flux and fluence dosimetry in fast reactors.

J. L. Jackson (left) and J. A. Ulseth ave members of the Chemistry and Metallurgy
Division of Battelle’s Pacific Novthwest Labovatory. For seveval years, both have
been involved with studies of neutvon dosimetry and materials irradiation damage
analysis.

PREDICTING FATIGUE LIFE AFTER RADIATION

Tensile test data and Manson’s relationship predict the fatigue life of irradiated
Type-347 stainless steel for strains of 1 to 2%.

Mike Kangilaski (left) has been involved in vesearch on nucleav fuels and struc-
tuval materials for the last eight yeavs at Batelle-Columbus. His BS is from Ohio
State. Fred Shober (BS, Heidelberg) has been active in metalluvgy vesearch for
the past 20 years, mostly with reactor materials.
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