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The hardness of a 20 mi3.ligr&msample of lithium-reducedplutonium

WAS found to bo about 94 D.P.N. as compared to about 200 for unalloyed uranium.

An attempt to vacuum molt a 0.4

nium was unsuoowsful, apparently beoauso

plutonium and its high melting point.

gram aamplo

of the hiRh

of calcium-reduced

vapor pressure of
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M8TM.J.JJWY OF PLUTONIUM

AND MICROSTRUCTURE OF PLUTONIUM

A lithhm-reduced centrifugal bomb roduotion of 0.020 g of plutonium

was mounted in luoite for metallographic examination and miaro hardness tost~.

An average of four Xborbaoh micro hardneak improasions gavo a valuo of 94 D.P.N.;

unalloyed uranium on tho mum scale is about 200 or hi$hor.

Fig. 1 shows an unsati~facixwy m50rogrnph of tho plutonium sample

etahcni in one peroent nital. There are apparently two phases prmxmt, but much

more experimentation in polid’d.ngand etching techniques is requited before

a satisfactorymotallographic presentation will be possible.

.
AT’WMW TO VACUU?3MELT PLUTONIUM

A one gram raduotion of PU)?4was made by the stationary bomb method

with aalcium as the reducer. The product was not consolidated well, but con-

sisted of several mall fragincntsof a metallic produot weighing 0.4212 g.

The6e pieces were plaoed in a BoO cruoible

heater crucible. A lid o? BoO was used to

diameter of the BoO oruoible was 0.15 inch

The crucible assembly was plamd

powor was/turned on when tho pressure read

v
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which in turn was put in a tcurklum

cover tho BoO crucible. The

and was about 5/8 inoh high.

in the mall vacuum furnace,

about tWO micron8e

inside

and the

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



-4-

.

.

.

*

t

.—

Fig. 1. Structure of 0.020 g plutonium sfimploreduced
with lithium in the cmtrif%gd bomb.
Etahod in 1 percent nital.

2396-1-2 x 250

●

4!s!5!!!5!

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



.’s

i

.

hood Of

deposit

-5”
.

Yihonthe inner BoO crucible attained

1000° C, a Mack deposit began to form
#

i.ncroasodin amount as the temperature

a temperature in tho noighbor-

on the furnace walla. ‘1’hi~

was raised. ‘fherois eomo

readings couM not bo nmdo. However, judging from past exporiunce with the

wamo furnaoo co~ln’olsettin~a, the temperature could not Imvo boon ovor 1500° C “

and ma probably not much over 1400° (3. tihonthe furnaco window bccamo so

blaok nothing could be soon insida, the power was shut off.

Nhon

waG found that

heating~ there

that thare ww26

vapol*pressure

tho contents of the cruciblo wro removed for examination, it

the pioco~ remaining had about the mm

was,no sign of melting. An alpha count

about 0.1 milligram of plutonium thera,

apporarancoag before

of tho window showed

indicating that the

of

H’ the impuritio~

the melting point

plutonium may be too high for snti6factory vacuum melting.

present in the original oharge’were not such that tlloyrai.eed

of’plutonium considerably, it is likely that khe melting

point of tho metal is above 1400° C.

After tho malting attempt, the

0.156 grams, indicating a lmof ova? 50

conixmt~ of th$ oruoible weighed only

percent of the charge. At present it
.

is uncertein whnt happened to the balance ae tho amount of plutonium rcoovcwed

was only of’the ordor of a milligram. It is probablo, perhaps, that the

impurity contcmt of the original chargo was

FUTURE WORK

‘l’homelting of the next plutonium

out in an atnlo6phoreof argon.

quito high.

reduction will probably bo carried
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