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PROPOSED CRIB WASBEE DISPISAL PROCEGS
Japusry 26, 1950

At pregent the procems whiech xc are contesplating Lo corrisd
out by adjusting the pll of Ghe waste gcluticn to 448«4.8 with uiteic
s0ld, paseing &4¢ through fron £ilings, adding potessium ferrocyenide to
tho golutfon gnd edjusting the pi of the golution to 7.0-7.5. The uctivity
romoved is on the dron £ilings (about 2/%rds) end in the ferrccyanide
precdpitate (absut 1/3rd),

Ao elterncte zethod is the edfition of potassium ferrccyanide
to the golution et & pil of 4.5 «nd then pussing the solution through
iron filirgs, follozed by neuSralization., Eere the ferrvcyanide precipitate
is foraed during passage through the iren, In this case the atrean itself
waghes tho precipitate through the fron, 7he distridution of the activity
is the saxe as in the proviously desaribed method. $he anly difference
in theos two mothods is the opder of ¢reatment of the wasts agcluticn,

¥ith the fresieat orib waste which we have, which containsg
ruthenfun, antimeny, fellurlun, cesiuw, girconium, cdlumbiuw and sose of
the rare esarths; wé have bodn able {0 reduce the beta qotivity from
2000e2400 ofnin./ui. to 150-250 ¢/uin./ul. by ous or the other of the
combinationy of treatsent with iren f4linge, potassius ferrscysnide, end '
g;ngmm Fith either msthod the rolucticm in voluzs wes spproxisately
[ ) ]

A nixture of noutralised firet and sacond cyols wasles was passed
through {ron filings a% 2 o2 of §.5+4.9; potassium Serracyanide was added
to the golution ant the solution was neutraliszsl. Alter passage through
this procecs twice the beta sctivity was reduced from 125,000 o/sin./ul.
to 5500 ofxtn./m). The majority af this 35500 counts was dus t5 sirconiun
and colusbiwm, W%hen this siperpatant was treatcd with dannds acid, the
reraining activity was reduced 5 epproxizately 300 o/min./al.
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AFPLICATION OF THE ABOVE PROCESS

%o dolieve that the abowe process can be applied to any aquocus
waytes contalning fission productss %e belisve that this will remove the
majority of the fission products, particularly when ths sglution has been
neutralised. In cases where & specific elemant or two gives unugual
4ifficulty, it may be removed by sn edditional trestment, euch as the
?»mzmwmmmormmmmmmam
snnls acid,

The first cycle supernatant, with which we hawe been working,
emm&mhblemtofpmmm»twtwhmmrm
on its possible removal by our process, elthouzh it is sur belief that
an apprecishle removal wiil be obtsls

To feel that we can attack the following waste prablemst
1. Blemuth phosphate wastes

@ Crib wastes
De TFirst decantamination cycle wastes
e, Uastes from mestal recovery

2. TRadox wastes

&. Aqusous wastes
bs Hexone wastes

Yo believe that within the next two months we will be ready to
start pliot plant work on the ¢rib wmastes on which we are now working
(neutralised evcond decontanination eycle waste) and bslfewe that ths
sane gensral gpproach and prooess can be applisd to the other orib wastes,
sanplss of which we hope to oltain in the near future,

Laboratory work is now being earvied out on the neutralised
Lirst oycle wastes and it is belisved that we will be reedy for pllot
plant work on this waste lats in 1950 o early in 1951,

It siould be remsabered that the general principles of cleaning
Gp the wastes from the bismuth phosphate process can be applied to the
redox wastes. The presscoe of hexone in sowe of the redox wastes should
sarely neoessitete another step, in which the radicsctive materiel eould
be transferred to the aguecus phase, The presence of the slukimin nitrate
in gone of thase wastes may csuse problems, but we do pot fewd that they
are insuwracsuntabis.




 BISHUTH PROSFHATE PROESS

The bismuth phosphate procese far the geparstion of plutonium
froa uranium and fission products 4s carried out in four principal stops
after the uraninm elugs have been decanned end dissolved,

1, Eost of the uranium (99+%) and approximately 978 of the
fissich produols are removed in the first waste solution, known as the
setal waste, This &e¢ stored in tanks. 4 process has been developed at
Osk Bidge for the separstion of the uranium frox this waste. No method
has been developed as yet for treatzent of the mastes from the metal
waste recovery,

2o mmmammmmmu.pmlyasorm
Cission products, 25 of the plutenius and s small emcunt of uranium are
removed, This solutdon is known as the first dscontamingtion cycle waste.
This waste 1s psutralised and stored in tanka. The decan solution (the
sluuinur jacket is recoved with caustis) is uged to neutralisze, in part,
this waste., Plans have been made to comstruct sn evaporator to concentrate
this first oycle waste. The plans are msrely on papsr sud no money for
mmrammmmm“ntmwnahmmwen
the next fiscal year,

. The firgt decontanination qycls is repested and resuiting
- wagte is knocwn as the second decomtamination cysie wasts, This waste is
.cnpnuantnaumm:atrhdnpnﬁwm;mmzmw

un. This waste is neutralised and the supermatant sent to erib,
the sludge being stared in tanks,

. The final step is the ssparation of the blsmuth (added as
ous steps) from the plutonium by means of lanthemus
tluariﬁo or. The waste frowm this step contains only plutonium
aud this in very minute amounts dus to the faot that the solution is
recyoled until the plutonium is prastically all uema. The waste
frou this step 1s sent to erib,

The wastes which at present go to crid, including "3" and "&"
above, agre ss follows:
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leakage from canyons snd solvent froxs offegas scrubder iu canyon -
low salt content « neutralised and discharged to erid

osll washings, reoycle waste, eta, - high in solids content
low in salt content due to reeycling =ost of solutions
laboratary waste - not nsutralised

B4e5 thies ig not a bigmuth phosphate process waste

¢ Degaugs of the low salt cantent, it will probably be profitable to
bandle thags separately frow ths otherw.

REDOX PROCESS

The principal adventage of the redox process over the bismuth
phosphate process is that in the redox procsss the raw saterial (uranium)
is separated from the plutoniux end £ission products so that it can be
reused,

BEE I

The redox provess is a solvext extraction prooess using hexcne
(sethy) isobutyl ketons), After the slugs are decanned snd dissolved,
the eqweous solution of ursaium, plutonimm and fission products is passed
.w-ncxtruﬁcnp@mn(shpw,m-mttohﬁm. In
this step & major separaticn is made of uranius and Futé from fission

produats, the latter being in the aqueous phase.

' In the sscond extraction, (Step 1B) the plutonium is veduced
from +4 to +3 snd the major ssparation of plutonina from uranine is made,
ths plutonium being the agquecus phase,

mmmmommcsupm)mwmuumm
from the hexone to the aqueous phase.

mmﬁmmmmmuumammum%
and fed to the fowrth extraction (Step xxﬂmmmm.mm
from the fission products is meds, the guing ixto the lexone phase.

mmmmesupm)mwmummd
$0 the aquecus phase.

The above is desaribed in five lﬁpa.eaohmpBlMuapcm
selvent extraction. It is possible that mare than ons extraction column
will be necessary for eash ssparste stsp.

- Alusinua nitrate is used for the salting out agent in the redox
process,




The wastes from the Redox Frocess are divided into the equeous
and hexone wastes.

The squeons vastes ere the decan golution; the IAW waste,
contalning the majority of the figslon products and a smgll amount of
plutoniomy and the IIAY wasts, conteining a small amount of figsion

produsts and plutonium,

fThe hexons wastes are the ICK wasts, containing a small amount
of fission ots and urenium; and the IIBY wasts, containing a amall
anount of plutonium and a sinute smount of fission products.

The five extraction steps are desmignated ss IA, IB, IC, II4,
and IIB, and since ¥ designates wasts, it can be sesn from which e t
stap the gbove waste came,
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