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@ H
Date: August 21, 1958

C Williams

L. P. Hatch, J. J. Ret)
W. H. Regan
Fuel Element Dissolutid
Studies During July, 19

A pumber of runs were made to investigate the control of the highly
exothermic reaction between fluorine and uranium metal by

means of a fluidized bed of inert solids. The inert solidas were 60 -
100 mesh particles of techrical grade Ca?z. The dimensions of the bed
vere 1 1/2" {n diameter and 13" in height, and the top of the reactor was
fitted with a 3" diameter disengaging section. UFg product was condensed
in a cold trap. Test samples were of uranium foil 20 mils thick or tEEnner
when a plece was reused, All samples vere etched beforehand 1In HNO3 unless
otherwise noted. Since the objective of these experiments was to examine

the possidility of controlling the reaction between uranium metal and “lucrine,
no effort was made to achieve a uranium material btalance, In all runs|the
remaining sample piece had either a blackish and/or greenish coating which

was not strongly adherent to the base metal. These coatings have bren
tentatively identified by X~-ray analysis as U0y and a mixture of uranitim
fluorides respectively. Reasults of the exneriments are tabulated in the
attached tadle. In runs 11 and 13 a small amount (~ 1 gm in each case)

of white residue was recovered from the bed which is as yet unidentified,

The increased reaction rate beginning with run 11 4s attributed to increasing
the gas velocity resulting in higher bed exmansion and more turtulence

There was no temperature control oroblem in any experiment and the bed| was
highly responsive to temperature aontrol ty cooling colls ard eleciric|heaters.
In these experirents it was not necessary to use the cooling coil to control
the temperature during any run as the total amount of heat liberated was
easily absorbed by the bed with only a small temperature increase. It|is

felt that this series of experiments demonstrateBthat it {s oosaible to control
such highly exothermic reactions through the use of a fluidized bed, York

in the immediate future will be concerned witk a zore detailed study of the
HCl-Zirconiux reaction in a fluldized bed system.
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