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REACTIVITY OF U03

The term "reactivity" when uged in connection with the properties of U03 1s
RATI O
basieally = rSismremmpawe of reaction rates cnd hes meanircg only when the

particular reactions involved, and the conditions under which the reactions are
carried out, have been specified. A reactivity term is used &% lhl‘irﬁu'odt and Fernald
wh:l.ch\ is auplicable only to the sequence of reactions involved in the reduction of
U03 to metal. The "reactivity” (or "reactivity ratio" as it is sometimes called)
which is of interest at HAPO, is a relative measure of the extent to which the U03
may be converied to UFL in the redvction and hydrofluorination steps of the process
used in the preparstion of the uranium for introduction into the diffusion process
at Qak Ridge and Paducah. It 1s a completely arbitrary unit, expressing the ratio
between the per cent conversion to UFy of a sample of Hanford U63 and the per cent
conversion to UFj of a primary standard sarple of U03, origirally obtained from the
Fhlllxﬁ:rodt Chemical Works, when reacted in accordance with a standard analytical
procedure. The primary standard was selected from a lot of material which was ob-
sexrved to give good conversion to UFy. In practice, the determination is made frag..»-‘
seconcary standards, which are currently supplied by OQalk Ridge. 'I'b.e procedure in |
the laboratory is to take aliquots of the unknown and of the standard; reduce each

to UO2, then to resct the U0, with HF, each step being eax‘e,fullt, controlled. A

quan'gtim deternination of vhe UF), is made for each a_mpiq and the per cent con-
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Reactivity - P conversion to Url of unknowa sample
¥ conversion tc UF;, of standard sample

Thus samples which react to a greater extent than the standard sample may have
reactivities greater than unity.
At Osk Ridge, the uranium trioxide is reduced to UOp by heating in an atmos-

vhere of hydrogen on vibrating trays. The UOp thus produced is then /cor.’rerted to

UFy, {"green salt") by Surther heatlng in an atmosphere of hydrogen fluoride. These

steps v e wuch less expensive than the subsequent step of f.uorination to UFg in

an atmosphere of fluorine, but the purity of the UF has a ma ked effect on the
rate at which converslon to UFg takes place, and on the quantity of fluorine gas
required to convert all the uranium present i3 UFg. For exsmple, UO3 of poor
veactivity may yield UF), conteining substantiel amounts of UOsFp, » gompound which ma.y
(Edquanew: UbrFa + 46, —»UR +2F0 )

be converted to UFg when heated in a fluorine atmospherc )\but which in “he proce.s
may require up to 4 {times as much fluorive as UF),, the fluorine costing approximately
10 times as much as HF. The economic advantage of UO3 of Llgh reactl. .ty 1s immed- |
iatcly apparent and it hes been stated that each irerease in reactivity of 0.1 (inp
the reactivity range of 1.0) would result in savings at Oak Ridge of $100,000
annually.

Muny factors such as particle size, crystalline form, amount of lmpurities,
wvater of cryastallization, etc., are believed to influence the reactivity of the an.

The W3 can Le made more reactive by converting it to the monohydratev, a.ml

a plant for this purpose was designed but never constructed. Occasionally, .
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