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Object

To consider some properties of thorium which might limlit its use as a
polsoning m‘begal 1in Banford Voxks Piles.
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Propertiecs ®
@ The following infoxmation is taken frow the references listed et the and

of this momo or 1s yesultant {yom tests performod st Hanford Viorks.,
From the lLiterataze

The fvech massive mebel is pilver-white, but turns to a dark grey color
when exposed to the alr. This color change provably results from the
capacity that thorium has for ebsorption by diffusiom or "occlusion”#
of hydyogm. This occlusiwe capacity diu!.nishm &s the temperature is
increased, but at & temperature of 300-400°C (with the mossive motall
hydride formation dogina which results in the formtion of a black

@ powder having the sppesvance of finely divided metal. This Lydrids
reccts resdily with oxygen forming thoria (Th Op) and the amoumt of
this oxide which is preaent in the metal as the chief impurity limdts
the rato of hydrids formation.
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ubbcma ¢ mrtel bwm in alr £0 form the vhite oxide (Th O), The metal

roacts vigorously with fluorine, chloring, bromine, fodins, and sulfur
at temporstures up to 430SC and with nityogen st 650°C. Wien the metal

1is heated with carbom, phoephomous, nitrogen, or horon, the corresponding
oarbide, phosphide, nitride, ww {s formad.
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tho motal elowly. Aqueous solutions of alkalies do not affect thorium,
bue fusiop with alkalies hao a detrimental effect.

The thermel conductivity ani coefficient of linear thermel expansion of
thoriuz zetal having a composition of 96.4% freo metel 3% cowbined
ox{de and carbide, and .€) other impurities are:

Therral conductivity '100°C) 0.32 watts/en/0%C or .0765 cal/em/sec.(°C).

Thertil conductivity (300°C) 0.35 watts/en/0°C or .0836 ca./em/sec.(°C).
Coefficient of lincer therml

emmension (29-10(0°C) 12,2 = 10~6 in. /°C

Thaaium nelts at 1827°C urd has a bolling point cstimeted at anywhere
3000°% to 5200°C. The molecular hest of formatiom of the cdde is

hicgher than most other motoallic oxides. This oxide is inert toward most

chonical agents and 1s one of the most refiactory substances mouu.

Fronm Honford Works Investigations ®

®
Dxperimental work performed in 1945 vith somples of "myrmalloy” showed
that the chendcal and pbyeical properties were ag desgcribed in the
literature. MNMore important to its comsidered use in the piles were the
resulte of sutoclove teste jerformed using steam at 170°C (100 psi) for
®a veriod of 130 hours. This test, which has been recently rescated on
a %0 hour cycle, performad »n bare slugs as well as "B" process cenned
® piloces with rarforated juchkats showed that e black, powdery materiel is
slowly Zormed under the oction of the gtean and tho intitial povder forma-
tlam terds to inhibit “ho formatiocn of more. There was no distortion of
@ tho slugs une little dimnsional chenge. In the case of the camned pleces
1t was pocsible to slip the slugs from the cans despite ths presence of
the powder between the slug surface and the can well. The povder was
dark grey, metellic looking, ané umiformly coated on the still demse
surfacc of eech slug. iny surplus of powder was washed off with water,
but the tenacious surface fllm resistod removal by chemical treatment.

Ho satisfactory pickle was found although hot HNO3-IP brightens derkened
surfacesa.
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Conclucsion ®

Trom this brief anl condensed consideration of thorium and ite properties
it will suffice to say thot thorium is a dense metal ezxhibiting mreat
chemlcal inertness, passivity to corxosion, and none of the structurel
or chemical lnstabllities evident in wrenlum. Io caparlsen, thorium
hos o thermel comductivity asbout cme-seventh that of alumimm, and one
and one~third times thet of uranium, The coefficient of linsar thormal
expansion for thorium is approximately ona-bhalf that for alumimm.

Radiaotion effects on the properties of thoeium wore not avuilabls for
cousideration in this review.
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