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LEGAL NOTICE

This report was prepared as an account of Govern-
ment sponsored work. Neither the United States, nor the
Commission, nor any person acting on behalf of the Com-
mission:

A. Makes any warranty or representation, express
or implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this report,
or that the use of any information, apparatus, method, or
process disclosed in this report may not infringe privately
owned rights; or

B. Assumes any liabilities with respect to the use
of, or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in this
report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the
Commission to the extent that such employee or contrac-
tor prepares, handles or distributes, or provides access
to, any information pursuant to his employment or con-
tract with the Commission.

Printed in USA. Price 50 cents. Available from the

Office of Technical Services
U. S. Department of Commerce
Washington 25, D. C.
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ABSTRACT
Homogeneous binary alloys of plutonium with aluminum, iron, cobalt,
nickel, copper and uranium have been prepared in the reduction process.
The method is not applicable for plutonium-zirconium or plutonium-

cerium alloys.
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INTRODUCTION

Plutonium metal of high purity end yield is prepared by the caleium

reduction of plutonium tetrafluoride using iodine as a booster.(l)

(2) (3)

using the equivalent process with uranium tetrafluoride. More recently,

Alloys of uranium with molybdenum and niobium have been prepared

the preparation of plutonium-aluminum alloys by aluminum-cryolite

L)

fluoride and of aluminum dioxide(s) have been reported.

reduction process( and by the aluminum reduction of plutonium tri-
The preparation of alloys of plutonium with aluminum, iron, cobalt,
nickel, copper, zirconium, uranium end cerium in the plutonium tetra-

fluoride process is reported below.

PROCEDURE

In the metal reduction process plutonium tetrafluoride is intimately
mixed with calcium metal and iodine. Iodine is used in a 1 to 10 molar
ratio with plutonium. Caleium (-10 +40 mesh U. S. Standard sieve size)
is added in an amount sufficient for both the plutonium tetrafluoride
and iodine reaction plus a 25 percent excess. The mixture is poured
into a magnesia crucible located inside a steel pressure chamber. The
amular space between the ceramic crucible and the pressure chamber is
tightly packed with magnesia sand to protect the crucible against
thermal shock. The pressure chamber is sealed, evacuated and made inert
with argon. The assembly is then placed inside an induction coil and
the charge heated by induction heating. The plutonium tetrafluoride is

reduced to elemental plutonium.



The methods used to introduce the alloying element into the
plutonium tetrafluoride-calcium=iodine charge are by the direct
addition of the element, either as a fluoride compound or as metallic
powder or chips, into the calcium and iodine before mixing with the
plutonium tetrafluoride, and by the loading of metallic powder or chips
into the ceramic crucible before the premixed reduction charge is

introduced.

PLUTCNTUM~ATUMINUM ALIOY
Plutoniume~aluminum alloys varying in aluminum content from 0.27
to 0.97 weight percent (w/o) have been made by adding 8-mesh aluminum
pellets to the plutonium tetrafluoride prior to mixing. On a 350-g.
scale the reduction yields have been greater than (>) 98.5 w/o and the
aluminum yield has been within 0.03 w/o of the added concentration.

PLUTONTUM~-TRON ATIOY
Plutonium~-iron alloys ranging in iron content from 2.28 to 2.55
w/o have been produced in kilogram quantities. The most convenient
method for the production of this alloy is by the direct addition of
coarse iron powder to the plutonium tetrafluoride. Reduction yields of
>99 w/o and iron concentrations within 0.0l w/o of the added amount have

been obtained in this system.

PLUTONIUM~-COBALT ALILOY
Cobalt metal turnings added to the ceramic crucible are used to
produce 3.25 w/o cobalt-plutonium alloys. On a 350-g. scale, cobalt
concentration within 0.16 w/o of the added amouﬂt and reduction yields
of >99% have been achieved.



PLUTONTUM=-NICKEL ALIQY
Kilogram quantities of plutonium-nickel alloys have been made.
Similar to the cobalt alloy, nickel metal turnings are added to the
ceramic crucible to produce a 3.39 w/o nickel-plutonium alloy on a
350-g. scale. Reduction yields of >98 w/o and a nickel concentration

within 0.11 w/o of the added amount are readily produced.

PLUTONIUM-COPPER ALIOY
Plutonium-copper alloys containing 2.5 w/o copper have been
produced on a 160-g. scale by adding 8-mesh copper pellets to the
plutonium tetrafluoride. Copper concentration within 0.28 w/b of the

added amount and 99 w/o reduction yields have been achieved.

PLUTONIUM-URANIUM ALLOY '

Both plutonium-rich (65 w/o) alloys of uranium and uranium-rich
(85 w/o) alloys of plutonium have been prepared on a 160-g. scale.
These alloys are prepared by mixing the tetrafluoride compound of each
element with calcium and iodine. Metal yields of >9T w/o have been
obtained. In the uranium-rich alloy the plutonium éoncentration was
exact, whereas in the plutoniumerich alloy the plutonium concentration
was 2.4 w/o high.

PLUTONTUM-ZIRCONTUM ALLOY
Plutonium-zirconium alloys have been produced by adding zirconium
metal to the magnesia crucible and by adding zirconium tetrafluoride to
the plutonium tetrafluoride, calecium and iodine. On a 200-g. scale,
reduction yilelds of >97 w/o were achieved. Chemical analysis for
zirconium on multiple samples of the buttons showed concentrations

from 0.53 to 0.78 w/o zirconium as compared to 0.75 w/o added.




PLUTONIUM=CERIUM ALILOYS
A cerium-rich alloy (62 w/o) of plutonium has been made on a 360-g.
scale by mixing cerium tetrafluoride with plutonium tetrafluoride,
calcium and iodine. The button produced was well formed but porous.
A cerium yield of 53.1 w/o and a reduction yield of >T9 w/o was
obtained.
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