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SPECIFICATIONS FOR RECOVERED 003 3 4 7 9 é-—" /
This document was trensmitied by: e
I. Radioactivity Contamination 5.2-17,671, copies 1,2, & 3-A, dated
In order to allow some process flexibility and to limit the amount o‘f'h Py au

material requiring reprocessing, a maxisum as well as an average speci-
fication for radicactivity contamination is stated. It is desirable @

that the average fission product activity of the recovered U03 be main-
tained as low as is practicable.

A. Beta Activity

1. fications, The maximum net beta activity due to fission
%cta in the recovered U03 shall not exceed 20% of the beta
activity of normal uraniums 33.n equilibrius with its short-lived g
dsughter products. The average net fission-product beta activity 3
of the recovered U&? shipped during any one-month period shall 4
not exceed 10% of the beta activity of normal uranium in ]
equilibrium with its short-lived daughter products,

2. Messured Method. Samples containing equal quantities (approxi-
mately nge) of recovered U03 and normal U03 will be prepared
for counting under identical conditions. The betas activity of ;
these samples will be determined by counting with the same ]
Geiger-Muller tube, alternating the recovered U03 and the normal
uranium samples. The recovered UO3 activity is corrected to

sero time for UX; buildup (6) during the period from processing
to comnting,

3. %ﬁ_& The counter consists of a Nuclear Instrument
emi orporation scaling unit (Model 16l4) and a Radiation
Counter Laboratories vertical lead shield or chamber. The Ceiger-

!hllertubomtsupoaalucitorwk, and the ssmple is placed on
& shelf 14 mm. from the Geiger-Muller tube window, :

3 The Geiger-Muller tube is the standard end-window tube filled to
10 cm. pressure with 1 cm. Fressurs of ethyl alcohol and

9 am. of argon. The window is of Aquadag-coated mica with a

density less than 3 ng./cl.z.

Be Gemma Activity

1. cations, The maximum net gamma activity due to fission

lived daughter prodeets. The average net fissiom-product gamma
activity of the recovered uranium oxide shipped during any one-month
pouumnmtum.dlmtotthomwtiﬁtyotnomlunm.u
In equilibrivm with its short-lived daughter products,

WMged at least 8 months after processing.




C.

s GE17672

Measurement Method, One hundred gram samples containing equal
quantities of recovered U03 and normal U0 are measured alternately
under identical conditions, The recove UO3 activity is corrected
to sero time for UXy (6) buildup during period from processing to
counting.

3+ Measurement A tas. A high pressure chamber (7), vibrating
reed eiectroueter, and recorder will be used,

Plutonium

l. Specifications. The concentration of Plutonium shall not exceed
ten p—t'?ﬁ plutonium per billion parts uranium,

2. Measurement Method. The Plutonium is separated by lanthanum
fiuvoride precipitations and determined by alpha counting.

3. Measurement Procedure.

as Dissolve 0.5 to 1.0 grams UO3 in 8N ENOj and dilute to
10 m1,

bs Pipette 1 ml. of sample into a 15 ml. centrifuge tunbe and
make it acidic with 2N hydrochloric acid. @®

Co Add 2 ml. of a solution of LN hydroxylamine hydrochloride
and lei the solution stand in an 80° C. water bath for twenty
minutes.

d. Add 0.25 ml. of lanthanum nitrate solution (31.17 gms.

La{NO3)q * 61530 per liter), agitate, and then add 0,5 ml,
of hyirgnuo e acid, ’ ’

¢s Centrifuge and discard the supernate. Wash the residue
with 1 ml. of an (1R RC1 - 1IN HF) scid wash solution,

f. Wash the precipitate with one ml. of water,

g+ Dissolve the precipitate «ith 1 ml, of sirconyl chloride

::1?:? (35432 gna. 2r0C1y + 8HpO per liter) and dilute

h. Add k drops of concentrated hydrofluoric acid and agitate,
then add h more drops of concentrated hydrofluorie acid and
centrifuge. Discard supernate.

1. Wash the precipitate with 1 ml. of acid wash solution (1N
HNQO3 - 1N HF)., Centrifuge and them wash with 1 ml. of water,

Jo Make a slurry with water and mount om a stainless steel dise

and cover with 6 drops of a 40:1 mixture of acetons and
'rm.

k. Make alpha count of semple on proportional counter with 50%
gecmetry.

s T
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IT. Chemical Purity of Uranium Oxide

A, Net purity desired - approximately 98.5 weight percent U03.
1. Iipu.rities to be primarily H»0 and NO3T

?.-2, Concentration limits on tetravalent uranium are not yet
available.

PRETC N

B. S8pecific impurity elements tolerances,

l. Analyses similar to those obtained for Redox material (1) should
be satisfactory; however, a reduction in the sodium content
{2500 p.p.m.) of the material would lessen the problem of
filtering fine dust particles from the UFg gas produced.

2, Analyses similar to those obtained from TBP material (2) should
be satisfactory; however, the high percentage of POy (0,002 g./gU)
Probably would increase corrosion in some of the feed plant equip-
ment (e.g., HP still, condenser, and pumps).

L T T T

3. UO3 received from the Mallinckrodt Chemical Works has proven
satisfactory in feed plant pilot plant work. Specifications
on this material are as follows:

hoouh BT
Min, UO - ~ :
Max, PCB - .003’ - 0"Z ﬂ’
Max, Cr - » - . /75 .
Max, N4 - - ‘ -~ 2/ o 5
NHO3 insoluble - o ;
However, the asterial we have been working with analyses at C-ot
least 98.5% U03 and this purity should be maintained if possible. -

— C. Material should be sufficiently low in water content to be free-flowing.
X ~D. Adsorved gas (such as NOp)tolerance limit is not kmown,
IIX. Physical Properties of Uranium Oxide
A. Particle sise distribution:

9945 percent to pass 100-mesh screen, }M 43 - M ~Mp. ~
«8 percent to pass 60-mesh screen. '

Be Bulk density:
The loosely packed product should have a density 093.2 ~- %Y grams
per cc. v _
ATTM (o ~
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C. Surface area persnnit weight (by nitrogen adsorption) should

approximately 18 s ters/gram, ~ "/
-, WS smangstery/erm. L7l d -
D, Reactivity to hydrogen and/or fluorine - no specifications available. )(

E. Solubility and dissolution rates in water and nitric acid - no X
specifications available.
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