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During: my visit to Amas Im S‘Bate conege on Haroh 4 and 5 to diaousa
principally ‘monasite- ‘proseesing, T aleo reviewsd with Dr, H. Wilheln
end Dr, D, Petorson of Amss lowa Btate College their experimantal work
on- Thcl By ] prepmtim and its reducticm with mgneeium to thoriunm metal.
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The ‘work ‘t6 date has -boen “only on & labormtory seale, ' Approximately 20
to'26 1bss of ThCl  have bsen prud\med by chlorinating ThO, and C'in
bvatohes of’ appronﬁatoly ‘260 to 800 grami with 95% o 995 yields:  The
preparation:of high purity mn , free from I’ht)t'z ond carbide contaminants,
haa been a problem. g o o '
About 10 'bo 15 lba. oi' sponge Th,” oontaining 2% to 50% mgnesium, ‘hag
been made in a 24" 1.4, % 12" steol bomb lined with ‘a pre=cintered Mgz0
and CaF, and filled-with argon. The purity and quality of the Th motal
produotzha.s not bheen established. Socping ezperiments indicate, however,
that purification of the ThOl, by.fraoticnal 'distillation may be reoo--
epsary ‘to*increase the' ThCl aenaity ‘and to reduce the impurities of
the- Th'wotals - Ameé personnSl believe that a Th sponge; containing 2%

to 3% :'magnesium and suitable for vacuum casting, oould be produced by

thls mothod with yielda of greater than 95%.
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At preaant, work on this pfojo&t has been diecontinued, but Dre.
Wilhelm and Petersom both expreseed a keen interest in continuing this
devalopmnt an a larger scale. )
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’I'hO 0 2C -I- 4012-—-—? ThCl | 200012

2 hours &t 1100°C and an additionel B hours ot 800°0
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A porous carbon orucible. oontaining the mg u.nd c chnrso. 1a
located at the olosed end of en induction-heated quartz thimble
of 4" opening end 24" length. Tho chlorine is injectod o% the
open end of the thirmble,where the ThCl, product 1s condensed and
collcoteds o ,

Je Ex;iorimental Works

The charge has ranged from 260 to 500 gremss the tetal ThCl
.- produced has bsen approximately 20 to 25 pomde, Almost ooﬁplate
reaction oocurs, leaving less than 1% of the oharge ap ash.

Large oxcossqa of chlor:lno have been used; the quantity mquired for
eonyvlete ronoti.on has not yet boen determined,

contan:lnntio'n of ThC1 4 45 bslieved to bo the result of the mechanioal
ocarry-over of the ThOp and Ce Although the use of a porous carbon
orucible hes reduced tho quantity of these contsaminants in the Th
metal product, Ams personnel believe that fractional distillution
would be necessary to produce a purified ThCl 4°

A lelrger socale study is neocsssary to determine the temporatures
required, the ocncentrations and quantities of the renotants, and the
problems, if any, in separating the ThCl ‘from the execess chlorine
and the phosgeno, prodncedo

I nantioned that Iioriacns. Ino., wnder a contract with NYOO Researoh
Division for the study of the elsotrolytic process for Th produotion,
was also darvoloping a method of ThCl, and auggeatad that Ames rwiew
this process. L

Reduotion of ThCl o Tith Magnaeium:

10' ‘Reductions
ThCJ. 4 g —> ZMgCl 4 Th

Argon atmoaphereg 1 hour @ 960°C to 1000%C

2. Fguipments
28" 1.4, x 12" gteel bomb lined with pre-asintered Mz0 and Can.




Ezperlmmtal 'ﬁorka

Approximntely 10 to 1B lbs. of sponge Th oanta.in:lns 8% to 60%
magnesium has beea produced in batches of 150 to 180 grm ‘of -
. .Th per bomb, Ames personnel believe that there would be no
.- gerious problem in attaining greater than 9G¥ yleld in ThCI,
redustion step and i casting tho rosulting sponge motal by4
vascuu melting. : _ _

The porosity of -bhe Mner mtorial has Leen a problm.- Tho '.l’hcl
diffuges into the liner, thoreby reducing the effective yiald. ,6
A non~porous metal liner, such as molybdenum, tantalum, or vanadixm,

_ appeara neces aary.

Beca.uao of the low heat of reaotion. heat must be suppl:led to reduce R

: ‘rh(."].‘ﬂ| eff:loiently.

. The' purity of the Th metal produced by this method haa not be
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established. Carbide and motal impurities from ths chlorides havé
been deteoted in the motal produst. The Th metal producad by thia '
method also appears to be harder (possibly because of oarbide
content) than the Th produced by the raedustion of ThF .
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A formal Ames report oovaring this pro;joot has not 'boun i.aaued. o P

We briefly reviewsd the economios of this mthod. We agread that the
production of ThCl, may be more expensive than ThP prepara'bion. but:
the cost for reduc ThCl with magnesiun could v ounu:ldarahly lssa
then the oaloium raﬂu_otion%f ThF4 This potentlal aavings suzgent

that the ThCl route be studied further, and Drs. Wilhelm and’ Peterlon
both expmasea o keen interest in continuing dwalopmant uork on &

larger scale. R
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