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Attention: Mr., J. E. Travis, Manager

Gentlemen:

PRODUCTION OF ZIRCONIUM-NICBIUM-O05 AND
SCANDIUM-46 AT HANFORD
ADDENDUM TO_HW=794OL

Ref: (1)- Letter, A. T. Gifford to T. R. Clark, "Request for Study -

Zirconium-Niobium-95 and Scandium-46;"dated November ki,
1963 (O:HEP).

(2) HW-TouO4 (Secret), Letter, W. E. Johnson to J. E. Travis,

"Request for Study - Zirconium-Niobium-95 and Scandium-i6",
dated October 30, 1963.

We have prepared additional information concerning the production of zirconium-
niobium-95 and scandium-46 as requested in your recent letter. The material
supplements our previous letter (Ref. 2).

The following pertain to your questions concerning scandium-h6:

1. A stockpile of slightly over 1l megacuries of scandium-i6 would be
required to guarantee 10 megacuries delivery. Roughly 2.5 mega=
curies per month would be required to replenish the decay. The

specific activity in curies per gram would be diluted by the
replenishment.

2. Hanford's maximum production capability might be in the order of
125 megacuries per month with unlimited raw materials available.
This would require one to two thousand pounds per month of scandium
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U. S. Atomic Energy Commission
Attention: Mr. J. E. Travis -2= November 15, 1963

charged in the reactors. This amount of material is 1n excess of
present supplies by a factor of 10 or more, and aggressive procure-
ment programs would have to be initiated to furnish the scandium.
Special production methods might allow an additional factor of 2
increase in reactor capability, but would require even more scandium.

3. The cost of scandium production, stated in terms of plutonium loss,
o 2,40, might be as high asqg§§:?515§f§§£pf plutonium per megacurie per
3o §7> month of scandium produced. —If, however, the scandium is churged p 4,‘7
in a way that would not decrease the uranium in the reactor, the q’fgw
reactor costs could be reduced by as much as a factor of 2.

L. By selecting reactor locations of highest flux values, we could
obtain material of roughly 200 curies per gram activity. If the
BStockpile were maintained in the reactor, no degradation would
occur due to the normal 20 per .cent per month decay of scandium-

46. If the stockpile were maintained outside of the reactor, the
specific activity would socon be reduced to 100 curies per gram or
lower. If an out of reactor stockpile were planned, research should
be undertaken to develop & means of sorting active scandium-U46
‘nuclides from scandium-45. The probability of achieving this goal
should be quite good in light of reported successes with Szilard-
Chalmers reactions. Such a process would make possible delivery of
active material even higher than the 1000 curies per gram mentioned
as the upper limit of specific activity in which the customer was inter-
ested. It would also reduce the cost of stockpiling material outside
the reactor inasmuch as a satisfactory level of specific activity

could be maintained indefinitely by occasional removal of the decay
product. '

The following pertain to your questions concerning zirconium-niobium-95:

1. Based on the process scheme outlined in Ref. (2), the maximum quan-
tity of zirconium~-niobium-95 available at Hanford would be 300 mega-
curies per year with an average rate of 25 megacuries per month and
an instantaneous rate as high as 40 megacuries per month. The
average figures assume a uranium throughput rate exclusive of NPR
of 6300 tons per year at a metal exposure of 600 MWD/T, a power
level of 10 MW/T and & cooling time of 180 days. The instantaneous
rate corresponds to a Purex plant processing rate of 3.6 CF. Over=
all ylelds are assumed to be 50 per cent of theoretical values due
to reactor outage effects and separations plant operating efficiencies.

2. The availability of zirconium-niobium-95 could be increased by de-
creasing the cooling time between pile discharge and B-Plant proc-
essing. Assuming 130 days coolipg rather than 180 days cooling, the
annual output and instantaneous rates would be increased to approxi-
mately 500 megacuries per year and 60 megacuries per month, respectively.
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Addition of NFR material to fhe B-Plant process system would increase
the annual zirconiume-niobium-95' availability some 25 - 30 per cent
although instantaneous rates would remain approximately the same.

3. Additional process facilities might be required above those outlined -
in EW-T94OL to improve I-131 control in the Purex plant and permit
processing greener metal. Close-coupled operation between B-Plant
and Purex would be required to maintain high- specific activities.
The capital investment needs would be approximately $250,000.

L. The calculated specific activity of the zirconium-niobium-95 material
would approach 600 curies per gram at 180 days vooling and 1000 curies
per gram at 130 days cooling. An analytical program has been initiated
to substantiate these estimates.

If we can be of any further assistance, please call.

Very truly yours,
A P K Lt

/4——General Manager
WE Johnson:WSF:rm]
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