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OMMENTS ON METAL REDUCTION

It has been reported that 1-12 is firing reduction charges
by megns of a chemicgl initigtor. This technique has been reported in
the liteggbure. The following is quoted from "Uranium Production

Technology®, by Harrington and Ruehle of the Mallinckrodt Chemical
Works: @®

"o ~ = = - = Under adiabatic conditions, the uranium and

gag completely fuse even when the charge is ignited at 0°C if calcium

is wsed as the #eductant, - = = « = = = < However, with {ractional

kilogram quant®ties, heat losses upon firing become too great, and

therefore tha cha.rges‘nust be preheated.

"Open vessels are generally employed for large-scale calcium
reductions. The reaction may be started electrically(l) by a magnesium

ribbon burned in a suitable primerg such as a mixture of magnesium and
®

sodium peroxide chipsg or by dropping in an ignited pellet of potassium
nitrate and lactose mixt.ure.(z) The reaction is self-sustaining and
rapid. It is accompanied by an evolution of gas and small particles;
® therefore, it is conducted in a shielded firing chamber. The uranium
is protected from oxidation, first by a blanket of calcium vapor in the

early stage of the reduction, and later by molten calcium fluoride.

¥hen the mac®ion is complete, the products are allowed to cool under

an argon atmosphere.
®
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COMMENTS ON_METAL REDUCTION (Contirme:i% Fgge ~2-

®mall-scgle Mducdlions are Sonduc¥ed i@ se@ied bombs.
Residual @ir is first removed fg£>m the system by @n J@"@t s DB,
Then the bomb @hd its contents gPe hegled @ ® pfedete®Pmined Wgte
antil ignition t&kes place. Iodine mgy be @lded to the chgrge to
J;.ncr@e the heat gwgilable during ignition ged to yield @ lowe®
melting gu@ mode fluid slag. In frg’tior@l kilogn@y redv@tionsg
0.15 mols dg pe® mol ol urgnium @ye sui(;)ficiorO to obt@in good megl
Flelds @ ®

The p@os Qd cons of chemiq§l igni‘tio% ¥ tempef@ure ignition
& a® discusse®. @hermodynani.cs

@

® 0, ©d @-—<P 2 Ca.FQZO U @@9398 = =137 k . 1fhol
® B, ®3 Wo—<P2 Calg® P B Fog = @ 156 k cal/mol

indicate the regptions to be gery similary, with®omewhat pichel oot

&olulion in the @u reaction. This latte® §aBt might gesult in g more

® criticady effed® from iodine added to the ugium Mgt on mixtuge.
@® I; - Cal, &Hz% = - 488 k cal/mol
Currently we g using 0.1 mol I, per mol of gu. We hage

®

tested ﬁduct%m with no I, addedg @rocess Test 89@25er. Mnetyesix ®
charges fired with no 12 resulted in nc sign!&cmt difference in

yield. The buttons were of good qualityy with no (®ffere:fe in appearance
from those ol ciigrges with I,. Although it wgp concluded that redgction
without I, was satisiactoryg operator opinion was thgh buttons with I,

were removed from the slag and crucible more easily.
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COMMENTS ON METAL REDUCT QN (Cont inud) Page -3-

SRP, using the reaction:
PuF, + W2 @@ 3/2 CaF, + P;D @Hg% = « 60 k cal/mol
used 0.6 mols I, pé mol Pu. More re€ently, the PuF4 is being oxidized to

®

3/4 PuF, + £ PuO, . SRP reports this mixture is being fired wi®hout I,,
with yieldg cf @pout 96 percenty @nd thgt the buttong @re removed more
@ ily thay when &, i@ used, @he gpove @egrtion @ith high Pu0, is ;
@c@sonahde, siv@ ®
#:0, @ e3P @ e Odu @H@B = - 58 k cal/mol

(equivdSent @BHgoq e mad of u in the mixture is 133 k ®ally gnd the
%‘@@ Ca0 S e®i® obougs & @5 gefeent (8 @ @Cerpd@gture of §362° C
¢® C@ig s 3386° 8). ®

& %as PecnPepaste® Sngt @ocky Flats @ses no @@ :L& thei@
@educt. w Margesg @owege@y @ have no first hand informationg, No datg)
aPe @vailable Prom othe®sites to allow @ comparison @ quality @
&@ect @ute. Ot %as Qeen @aportgd@ third ha.nd@é,hg: @yerage HAPO-shipped
quality is®@a.h.

® ®t is @pasonable ®o conclude, since elimination % I, does not

appe@®to have any givantege at HAPQy and since elimination of I, has
been demonst#ated should such advantage materializeg that the addition
of chemical igniters is not glvantageous and could result in lower
qual@iggjy due to@the introduction of foreign material into the charge.
@1t is possible th@t the use of a chemical igniter could result in g

shorte®time cycle due .o ignition at lower temperatures. Lower
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tm%eraturas, however, should again result in buttons of lesser quality

COMMENTS ON METAL REDUCTION (Contimued)

and lower yields. The heat evolved from the igniter may be suf@icient
O

to maintain the higher temperatures.
o O The dgba coliy cted dulling @.¢ n@iodine mins is being ©

@

se-examined, gnd it is @ikely thaygyche ted® will be @epeged iplhe
©

process of EVOB testingk

©
®
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Rp Goldschn®) anP@a®ente

&n *The@reparation @ @ure @ranium
OeMetaJ, Proceed®Pngs o®the International Conferencegon the Peaceful®

Uses of Atomic Energy, Volume fg New Yorf@United Nationsg 1956
ER53p@aees 152@ 155)g
o

I Graingerg "Production of Uranium Metal, Proceedlngs of the
International Conference on the Peaceful Uses of Atomic Ener

Fplume %gegl'orkwuted Nations, 1956 (05 @rea@lio @1
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