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Thogse processes which will yield decontaminated urenivm by means of solvent
sxtraction or uranyl ammoaium phosphate~flucrination ave curvently being
studied by the General Electric Cempeny in various combinations, in order to
determine the most attractive procesces from the standpoint of construction

cost, time to begin operation, cperating cost, engineering design, and
process chemistry.

a7

We submit for your informstion the attached disgram and tablss which indicate

our present approach toward obtaining the information we need for basing

. sound reccumsndations. The prossent svmmary is representavive of our progress
¥ to date. Additional information is expected te result in some revisions. /J_‘

By March 1, 1949, we expect to have completed the compilation and suvvey of
the data, includine eetimsted comatwuntien coste,

In the next few wesks, our activities will be chiefly concerned with the : L
f developnant of construction costs.. . i . ‘

The following are the cases or proposals we are studying and comprise the &
combinat jons of solvent extraction, bismuth phosphate (RL PO, = present process)
and uranyl ammonium phosphate processes to yield uranium hexéﬂuoride as the
end products
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» Proposal or - » +Plants made Future Plants
‘ Case No. Process or Combination LObsolete in Operation
3 ,
‘ © Le Bi PO, plus ursnyl asmonium None Bl PO;, plus Us.A.P.
phospHate {U.A.F.) for two (at less than
’ year old waste maximom capacity)
2, Bi PO;, plus Solvent Extraction None BL PO, plus S.E.
{S.B.) for two year old waste {at 1dos than
maximum capacity)
3. Bi POy plus U.A.P. for aged None Same as 1.
and current waste
La Bi PO, plus S.E. for aged and " None Same as 2.
current waste . ,
56 Radox plus U.A.P. for old waste Bi FO) and Redox
UG &OP.
6 Redox plus S.E, for old waste Bi PO, and Redox
SuBe
. Te Redox for old and current Bi PO, Radox at less than
matal waste meximun capacity
fP 8, Solvent extraction to separate 8.8, for S.E. for separating
’ Pu from U; Pu processed as at aged waste Pu from U and decontam~
present wis Bi PO,. U decon~ , ination of U; Bi PO
r ' taminated via S.E. plus separsate  for Pu decontamination
S.E. plant for aged waste ,
2. Solvent extraction to separate None S.E. for separabting
Pu from U in current waste; Pu from U and decon-
Pu decontaminated via Bi POy, taminating U operated
U decontaminated via solwvent at less than maximum
extraction . capacity plus Bi PO,

for Pu

We recognize that work has been in progress on other processes for metal .
recovery -- for example, a straight fluorination process and the electrolytic
process. It is our opinion, however, that the U.AsP. and solvent extraction
processes are further developed and that design work on either covld proceed
on the hasis of ayailable information. Data mey be available shortly on’other
processes vhich may lead to the decision to consider these processes and
combinagtions also.

The essential bases we are using in this study are as follows:

1. The nine proposals above are being compared at capacities which will
yield four metric tons of deconteminated metal per day from storsd
and current waste, until the stored waste is totally recovered or
reaches the constant inventory as required by Proposals 1 and 2.
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2. All proposals are to yield the hexafluoride as the end product.
It is recognized that all steps required to yisld this procduct nesd
L not necessarily be conducted at this site, except in those cases
whersin fluorination is a required step for decontamination,
. {Proposals 1, 3, and K) Unit costs and capacities of other manue
facturing locations will be used whers applicable in our study.

3.. . Consideration is not being given at this time %o the deteils of
process revisions which may also yield recovered plutonium from
metal wastes. For Proposals 7 and 9, however, a dotted line in the
diagram indicates the path of eny such desired recovery.,

4o ALL solvent extraction processes are expected to yield decontam-
inated uranium nitrate solution.

5. For solvent extraction processes, waste metal preparation for fesd
will be by the U.A.P. - caustic matathesis process.

b. The sluicing method as proposed by both Carbide and Kellex will be
used for removal of waste from storage tanks. Kellex construction
cost figures for this step will be used whers applicable,

7« The U.A.P. processes will be based on two U.4.P. precipitations.
- Carbide has provided data to show the ‘satisfactory decontamination
obtained by this departure from the proposal of their "Status Report#,

» 8. Solvent extraction processing will vary as follows:
, 2. For processes in which columa feed is repared directly frem

current metal (Proposals 5, 6, 7, 8, 9), three uranium cycles
will be used.

be. For processes in which U.A.P. «~ Motathesis is used to prapare
feed from Bi POA process current and aged waste (Proposals 2, b,y
6, 7, and 9}, two uranium cycles will be used.

ce For Redox processss, the third cycle waste will be Yeribbedh,

d. For processes utilizing UcA.P. ~ Metathesis, second cycle wastes
in the solvent extraction step will be Meribbedr,

: We recognize that Yeribbing” of any activiiy may have to be abandoned.
Such a policy will, however, apply to any present or future process
considerationa,

9. All preparation of the tetrafluoride is to be done via dry methods.
Carbide has shown satisfactory decontamination by this msans as s
step in their U.A.P. processes yielding the hexsfluoride as the
final product. '

10s A 9% ¢ yield is agsumed for all processas.
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15.

16.

17.

18.

19.
20,

The attached Block Flow Diagram (H-2-1520) shows, via strip comparison, the
essential features of each proposal, together with indicated obsclescence.

The "Comparison of Daily Chemical Costs® is derived from the companion chart,
"Comparison of Daily Chemical Consumption and Costs ~ Unit Processes?, which
subdivides the consumption into the Munits" of each proposal, such as UsdePe =
Metathesis, Solvent Extraction, Fluorination, etc. Costs are shown for the
period of metal recovery, as well as on an annual basis after the recovery
program has been complsted.

- Fluorine was taken at $0.50/1b, the figure used by.Carbids in its

Hly=11988

For neutralized process wastes which can be concentrated,
consideration will be given to concentrating in the plant buildings -
to a orystallization temperature of 20° C. Further concantration
may be considered ab the point of final storage.

Existing spare or idle facilitica (U - Canyon) will be used whersver
economically possible in the proposed processses.

Construction cost estimates will be made, utilising in the best
poasible menner cost data now available on presently proposed
construction (Redox}. It msy also be necessary to bring the cost
of existing types of construction to pressut-day figures in &oms
casss, for the comparison. -

Value of existing facilities which msy be utilized will not be
included in construction cost figures. Cost of adaptation will, of
course, be added into construetion couts.

For those proposals in which a plant is built aseparately for old
waste recovery and which is obsolete when the recovery progrem is
completed, we propose a single plant to process waste from both
areas (200~E and 200-W).

For permanent operations, complete facilities will be provided in
both areas. This requirement may be limited to processing of
active material; economics should favor centralismed processing of
deconteminated products.

The degree of overdesign incorporated in our study will be essentially
the same as for the present Redox design. This includes spare cells
and a 20% process capacity safety factor.

Remote control and remote maintenance will be proposed in all
processing wherein shielding and contamination are involwved.

The operating ysar is to be 365 days.
Chemical cost figures have been obtained from the Purchasing Division.

Status Report', »
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The "Comparison of Storege of Neutralized Stored Wastes! shows the cunulative
total gallons o waste to be stored over the period of aged metal waste recovery
1 and also tha annual storage after the recovery program has besn ceupleted.
Costs of storage facilities at forty cents per gallon are also shoun.

: ; Very truly yours,

B etlnes

R. H. Beaton, Head
Separations Technology Division

RHB/ jw
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