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4
ABSTRACT

Compacts of’uranium hydride havin~ a density of about 10 or

more have been prepared by allo.?iti~hydrogen to reaot with uranium

metal which is emolosed in a strong steel vessel.
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.F’R!?PARATIWOF CWPACTS OF HLJI?-DWSITY URFY’lUM!IYW!lDE

The absolute density of uranium hydride has been reported to be

11.4. However the highest overall density which ks thus f’arbean obtained

by compression of the powder ia about ?3. Uranium hydrido of hi~her over&ill

density has now been prepared by enclosing a sample of uranium metal in a

steel capsule drilled with smfillholes for the adr,issionof hydro~en.

?he reaction temperature in these experiments was about 200°C., and

the pressure of hydrogen was about 30 om. The rate of reaction depended on

the extent to which the capsule was filled and on the form of the uranium metalo

.
●

.

I

For the first experiment a oapsule was made by drilling a 1/16” hole

alon~ the axis of a 1“ Ion: cylinder of 3/8” <iamoter unte~pered carbon steel.

Onto the ends were screwed caps in one of which was drilled a ;/80h~le for the

admission of hydroSen. (The otivityoontained a 1“ pieoe of approximately 1/16”

diameter uranium rod.) The reaction was followed by measurement of the hydro;en

in a calibrated system. In this case the reaction was allowed to proceed for

about ten days. At the end of that time the capsule was removed and sawed

in several sections whose diamaters were me@sured with a .&iertnertraveling

niaroscope. The unreaoted metal remanned as a small oore alonq the length of

the c~vity. The results of this experiment follow.

Original volume of cavity 0.0485 00’
Final expanded volume of cavity 0.0S64
Kumber of gram atoms U in rod 0.00391
Number of gram atoms H absorbed 0.00938
~ U reacted (on basis of UIi3) 80~1

_ilw

Volume of unreacted U(d=19.3)
Volume of hydride
Mass of hydride
Ave~ti’*edengityof,hydride
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1

In an at~.o::,ptto prepare hydride at hi~tiordenGity and in such a

> b my thtitit could be removed in aizeable ohunks, e,capsule of different
I
1

design was made (Fi~. l).

G
about three weeks ko reaah

it was possible to utvsorew

The r~aotion in this vessel was 61OW and required

587 completion. Due to expmsion of tha vessel

only one of’the oups. Several measurements of the

diameter of the exposed hole were made. The coni~l plug was remo%ed by saw-

ing apart its steel container. As the three se~mentxswere separated tho
.

“*
1

.

,

pyrophorlo property of

estimate is very rough

the oavity at only one

aad after removal from

the hydride ternin~ted the experiment. The density

since it is baaed on measurements of’the diameter of

end:. Hoiveverexamination of the hardened plug bef’ore

the’steel container,

shoi~odno evidence of v~riation in diameter

this experiment follow.

?inal expanded voluae of

a.i.idafter removal of the hydride

along its length. The results of

cmvity 0.0625 00

~hjl~borof Gram atoms U in rod - 0.00378
0.00654Number of gram atoms IIabsorbed

X U reacted 57●6
‘folurneof unreaoted U 0.0198 co
Voluxe of hydride 0.0427 cc
kfSSS of hydride 0.525 gm
Aver*+;edensity of hydride 12.3 gm/ce

The final experiment was undertaken to achieve more rapid reaotion

and to obtain Q Iargcr ssnple. A 9/64” hole was drilled along the axis of

a onu-inoh-ion; cylinder of 3/4 inoh diameter untempered o~rbon steal. Caps,

each drillel with five {’79holes (no more #SO drills) for hydrogen adnission

were sorewed onto the ends. l’hvcavitywus paoked with 12 ene-inoh-long 1/32

inoh square-seoti.onuranium roads and me thin wire. The averege initial den-

sity ot the uractvrnin the entire c$.vityWHS 13.6. About 90?!reuction occurred

in four u~d one h~lf days. Me cap Was XISOi”OW&, the oylindar was s~vied trur.s-

versely in the center and meusurenents of the diameters at the exposed pzxtion

.natie.‘Underfive-diameteraagr,ifioationthe mass appeared hozlo:eneous,The

resultd follow.
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-5-

Final expundad volume of cavity 0.336 OC

Kurnberof gram atoms U in rods 0.01455
Slumberof grazmatom H reacted 0.0386
% U reaoted 88.7
Volume of unrcacted U 0.022 cc
Volume of hydride 0.314 co
Kass of hydride 3.12 gm
Avcra;e density of hydride 9.9 gn/co

?urthcmwork 3s being oarried out by other members of this proj’ect.
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