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1.0 Introduction . .
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The Redox hwhw_’m j_l'ut\tgct .97".1‘ and second ureniva

cycle for the recovery and deocontamination of wenimm and plutonimm has

T R R X

been campleted in the Bemi-Works, The lsboratory is oomtiming work en

the plutonimm, Tutheniom, %.%;w:.%x;mz o phases of the process.
The first cold rmn mmmsﬁ-:vfnbu‘m for the develop-

Zron the Manford metal waste tanks. The laboratory development of an alter-

mate yrviipitation procedure for the %mt and total waste was oom-
Pleted, and 2o further work is Wy@(ﬁm necessary assistance to

the semt-vorks operation)” & FECHE 1vaE i -
. - PRSP
mdanlomtotmdtdmto solvent extraction process for the re-
Wctma-rmthomi"" “%.tmmmmmm

T6fle 3 BRIE A T s Ue et RS

tmmmmmmy;;ngg.mmﬂ%qrmamm
solvent coxposition and the acidity, and a prelimimary flowsheet rin was
mmmammm.“ S

Tvo ion exchangs processes have been developed Dy the laboratory. The
2irst process replaces Lne firal precipitation step and the seocomd replaces
both electrolysis and fimal precipitation in the Rala process. Plans are
being mdies to study the extraction and mstathesis steps in the Semi-Works.
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’ the solution of the fuel assendlies from the Nuclear Reactor Development

Reactor. Data on filtration yates and urenium hold wp were cbtained.
In commection with the developuent of chemical processes for reducing

the volume of the rwdicective waste, two stuldies are in progress. The
soditm nitrate crystallization process for separating this imactive sailt
from the bulk of the activity was investigated on a laboratory scals and
plans were mds for semi-works scale operation. The stuly of jon exchange
for the reduction of sotivity from dilute solutions such as the conliemsate
from the proposed radiochemical waste evaporetor was continued to dstermine
the ospacity of the ion exchange bed.
The study of the chemical stability of comsercially available paints
. wvas oampleted. Abrausion tests are to Do mnlde and the total results will
De coordimted with dscontamiration tests underway in the Biology Division.
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in semi-wvorks tests.
2. The oxidation of plutomium from IV to VI proceedsd st a satis-
factory rate in efther acid or basic metal solutions.
Bexford Metal Recovery - UAP Process
The diammonium phosphate procecure for urenyl amsonium phosphate
precipitation vas demonstrated o a 500 milliliter scale with simmlated
Eanford total metal waste and gave results conparable to the Hanford super-
patant runs; namely 1§ uraniom loss and gross fissiom product dscontamimation
. of 103, :
ORNL Motal Recovery - Solvent Xxtractiom Process
A comter-current batch solvent extraction using 0% tributyl phoe-
phate = 60% hexans as the sclvent gave & wrenium loss of 0.07% and a gross
beta decontamination factor of 5000, - - —- - - —_
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Kitrate Solutions
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This work was mdm“m.mmmehmma

[ TN

the stuldy of the wxrious ylutcnimn‘.l.onpo states without modifying the
solution chextcally. Onomoooqr mtmtoobhinmmromﬁ

AL IR AN T;.'

tion vhich wonld be nlmt ﬁnwlq‘:a';:ng(m discrepancies in the pilot
plaxt plutonium recovery dats. "‘77’ 2ed bag 14 ¥ e b
mmmmnugaummm, Jt s posaible to attaina

R
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. fYoe acid dspending wpon the amount of uranium metal dissolved.
Therefore, this investigstion will be divided into two parts, ome
desling with solutions that comtain free acid and the other with solutions
N

mcfmoms mmtimrmmlgmumtoamuimyot

that are either neutral or scid deficiemt.
Ihe Preparution of, Synthetic Dissolver Solutions

Almimm nitrate was used in place of ursxyl nitrete. This was de-
sirable because AL(N0,), sclutiens &o-mot absord dight sprrecdably in the .
range 400-1000 millimicrens whereas uranyl nitrste is strongly colored.

This substitution permitted full use of the spoctrul range of interest,
Moreover, vhen the nitrate ion ooncentration is the sawme, it is felt that
sibstitution of alumimm for uranyl ion has no effect.

Plutonium was adled to the soluticn as either Plutoniva IV or a mix-
ture of Plutonius IV and Plutonivm VI, which was spectrophotamstrically froe
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* mmmarlwuumum.m Containing ¥ree Acid

Depending on conditions Jrevailing in the feed solutions uring the :
_ slug dlssolving step, there are three pocsfb.h conditions for the plutomiwms

!,i
1. If oxidising occnditions prevail &uring the dissolving, all the K
plutonive my be ccnverted to Plutoniws VI. In this case, vhen

N I s
the froe acid 1s reduced to (RIT, Redax specifications, 0.2 pormal H
8c1d daficlent, it has been shown that the Plutoniua VI is stadle.

2, If reducing ooaditlcm pmﬂ.  Saring tho aiaoolﬂ.ng, ell the

we A

B

[ e
SR IRTINE REAA

plutmiumboyrwuwmﬂ..
3¢ However, mnm-mmuummm.ammm
states depending upon the acidity and temperature of the feed. The <4

St

e

. oquilibrium prevailing will, in genexal, be governed by the follow-
ing equations: 4;

3P 4 2 20 =2 put3 4 puot 4 b B
Pu“ +Pd;2-bm2.+m*3 ‘;
The prodlem in cases 2 and 3 beoames the study of the behevior of
Plutonimm IV wnder conditions similating the menipulstions meces- 8
sary to profuce & setisfactory ORNL Redox feed. ’ v
mmmmwu;nuum‘mxmao.exmy

. In general the procedure was to caxrry out all steps such as axtdation or
preparation of "equilfbriwm mixtures at 0.2 X froe HVO, and then adjust t>

0.2 norml dasic and attempt to acocount for all the plutonium as Plutonium VY.
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The first series of experiments were carried cut in the following
. . < Tyms - LI L) "j
. . A e U R, o ;
AL(M0,), - 1.3 X A AL(NO,), - 1.3 X A
2 e 33"t %
B0, - 0.2 M B0, - 0.2 X '.
Pu (total) - 0.000625 X Pu (total) - 0.000625 X T
¥a,Cr 07 - 0.1 X 3
. e T -~ ro Lo B ';'
A. After standing 2h hours st 25°¢, T 1% P 07U Atter stending 2 houwrs  f
the plutenium was found to bes = o =TT T gt room tempereture the :
PulV - Ghgp TR T TRIE U C Grtonien was found to bes i3
PuVI-28.2f 7 W Tukmdben oot g yr o a3
N Sk latoal F el SN AE T IS »‘
. Lf
B. The solution wvas mads 0.1 ¥ in B. The solution was adjusted .iA
- ¥a,Cr,0, end heated for 6 howrs to PH 1.6 and beated at 85°C3
at 85°C then allowed to ocool IB'hiee o | for 6 hours and allowed to - 3
Aralysis indioated that the plutontum oool 18 hours. Amlysis ini
- Doamaa ., - ~ ',:
was 974 Plutonim VI. dicated that plutonitm was &}
98% Plutoniws VI %
T ————gr - - "‘
i3
vl
The good agreemsn: Detween I and II in the amounts of Plutomium VI present _,c
indicates that substantially all the plutonium had been cxidized. ,
mm-wﬁmatmmmummmmm ’
‘::
in IT would proceed as far as it d4id. Tt had Deen hoped to prepare & more 4
equal mixture of Plutonim IV and Plutonium VI, then sdjust o sn soid deficlent &4
) . .. ---—’~.-'v“:3¢0 [t ' - ‘vw “ .‘" (-N»\.t
D2 A RS P e AL -l BN %&”
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oondition and attempt to nm.mo{ogtmmwm condition de- ::E

* scrided. w,nmanxnma;rwunmm «;
decreases the ponibﬂity‘ ot po:lmtw Plutonim XV. i‘%

Ancther 1ff1oulty s crested by the sdditian of aCry0; to these b

solutions beocause 1020:20, nhu it :xwoaam.o to amlyze for Plutoniw IV

- L\)»vu

or plutontm polymer sinos it sbecrbs Light so strongly in the Tegion be- s

3

low 600 mi1limtcrons. e ros N g
3 ﬂ(rﬁ e il 3 o - 3. .I

In general, plutenium Jntum Ila‘ah‘x}eag M lpoctrophomze-.ny '1'
agroe within 2-3% vith amlysis by counting. 44
Another series of uperhmtl m,an-iod out with ths "equilibrium

by

ndxtmo“otﬂutmimﬂtnd?lu&cumn. Aooﬂ.uticnafthomodtm
.. AL(wo 03 233 M, =

. MmO - 0.2 X 4

Pu (total) - 0.00073% X

was heated at 85°C for 6 hours and allowed to stand at room tempersture for i3
. Pa VI - 89.64 - - - ’
Pu IV - 10.3%
AnGther solution of similar ecmposition was hested at 85°C for 2 hours ‘
and allowed %0 stand for A3 hours. Analysis for plutonivm indicateds #
Pu VI - 65.2% &
© Pa IV - Mh.64 ‘ "*.
It 1s interesting to note that the same quilibriva oonoentrations of i
) Plutonium IV and Plutonium VI were not wttained in the two ceses but varied

e USSR
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vithth.lngthotbutug. mm-mmmmm'amm

| tonimm IV wnd Plutonium VI, which were cerried out in perchlorste or lower i
nitrate ion ooncentration systems, indicated that the oquilibrits was do- f

Pendent mainly upen tis sctdity, P ' i
Results that were cbtained in these experiments xny de explained by
attributing the incressed oxidation to the Aftrate 1 or the fast that so-

lutions 814 not stand long enough to attain true equilibrimm. However, it
may De pointed out that the presence of high nitrate iom comcemtrution appears
%o increase the smount of FPlutonita VI produced.”

. ® I
AT 60

SR

L

3 .t
2y L ErNE D

mwmmummmimuam'dm a4

tontta IV snd Plutonims VI. The equilibrimm mirtures wers prepered by heat- .
ing at 85°C for eight hours and allowing the soluticn to stand several days

Yefore using. Unfortimately they were not enalysed Defore the sxperiment, N

. I . v ‘::
A1(m03)3 - 2.3 X R 11(70;) ; - 1.3 X

mo3 0.2 M mos-o.zu

-

“‘r’.

1
I
i
[
i
.
[
]
4
Y

Pu (total) - 0,006 M  Pu (total) - 0.000638 X '
Add; i Adust to PE 1-8 and add:
FaoCr 07 t0 0ol M 0onoy-heat ————~ ~-BasCr;0; to 0.1 K oono. heat - 7

for six hours at 85°C and let for six hours at 85°C and let
stand at rom texpersture for stand at room temperature for
18 hours. 18 hours.
Aralysis for plutonitms Amalysis for plutemive: Be

Pu VI - 93.M Pu VI - 90.5%
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In the upmo mm‘bodmthu oecticu, ithuboeupoﬁ:todm

T, 1

that the presence of Na Cr.0, interferred with dsterminetion of the other
plutonim valence mcm. nogwtomthuwtcmnw

Al B 2 e S aRVE RN

bommytoebooumthcmddhﬁxqmtotmlcd&himm

2 I ol o}
which was ocolorless. MWQ vinprolzauyh Tépeated and ex-
tendsd by using either sodiun or potassium dromate as the oxidant since the
mmwdmnmgm re ?lmﬁoqﬁvumttouemtom

they thamselves as well 9,\&01'1_-_ Mctgﬁ ot'rjmuction &re colorless.

The Behavior of Plutonium in Synthet{c Peed Solutioms which are Basic or
Foutral ’ ”

et AT g v, e nt
Bocause of the polymerizaticn aad dlsproportication that Plutontum IV
undergoes vhen it is in solutions of lov fres acid comcentration, it is not
sdvisable to attempt the preparstion of such solutions. Moreover, in st-
tempting to approximate the neutral or basic feed soluticns which are pre-

pared by dissolving sufficient metal to lower the scidity, the acidity
WA

wgt.mwmnhumﬁtdgou in the solution. Thus,
if we assmme that the plutonium goes into ‘solution as Piutonimm IV, we mmy
expect that as the acildity is dscreased the Plutonima IV will dispropor-
tmmmmm@;ﬁmm@_@mmmmm
self as the free acidity and texperature of the feed changes.

One way to spproximate this conditiom in the laboratory is to start
uﬁ;ﬁmm&WQnmm3MM ¥hen & solution
ofthileawositmuwttnrhx,thomhwunjm

ooaatumammnmgtumamummuiuwm.
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A mynthetic feed of tho foncving Wooitim was prepareds
(m3)3 - 103
mo3 - 2.0M

Pu (total) - 0.000682 M

Pt

Urea - 3.2 grs
After 27 hours reflux the solution analysed:
T Aefdity - pE 0.2 (0.11 M)
Puv¥ - 6.0%
Pu VI - 96.M
Yore urea was added to this solution and the reflux was extended for
another 24 hours. At the end of this period the amalyeis vas
Acidity - pE 1.6 (0.02 ¥ basic)
Pu VI - 100%
Tn both analyses spectrophotcmetric examimation failed to indicate the
Presence of any other valence species or plutonium polymer.
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3.2 Rffect Oxidation ture on ORML ¢l Decontamimation
N L R e la Y RS )
. Table .2-1
o RERT ] .. 4
mmmmmwmumamgg Food Solutioms
ORI #1 flowsheet conditions used in all rums. Runs ynde in
laboratory counter-current batch extraction consisting of 6
extraction and ¥ scrul stages
SGatlon | Fxtractlon D. Y. ~_Overll b, ¥,
_h' sotap: o~ e | catnanl - - N N TR .
0. Hrs. op g ~ "7 | "Ra " p . 4 Ra

C-T2 2h 25 11::02" 80 |3 |3.602103 | 3.52103] 3.1m102
C-T3 6 | 83-50 | "1.asxi6?| 7Bo | ™36 {3.0hx103 | h.53x103 | 2.29%0°
C-Th oh | 85-90 | 2.6x00%7| “*F0°| 35 | h.23x203 | K.9m103| 2.6x10°

- nmmmwmumm,MI7DJ.md
low sctivity level. A R A

No effect was noted cn the solvent gcucn dscomttaxination when the
oxidation digestion temperature and tims for the ORML 41 flowsheet was waried
from @4 hours at room tempersture to 2% hours at 85-90°C (see Tedle 3.2-1).

+ 3.3 Rutheniwm Stwdy..... . ... R < -
A pretreataent of Redox feeds utilizing acetoms rednctiom of yu-

thenim oompounds, to incresss decontaminmation especially in acid systems
was describoed in & prelimirary report last momth. Ruthentw D.Y.'s of 21107
and oversll D.7.'s as high as 1.3710% have boen demonstrated in laborstery
oounter-cwrrent runs, wndsr AML first cycle conlitioms, Jurther stuiies
have been rade to determine the effect on ruthenium decomtamimation of (a) the
nitric 2014 oomoentrstion &uring the pretventment (b. the inclusion of RaMO,,
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(c) the method of slug dissolution and (&) the apparent gualities of haxone.
Optisnm oonditions for the nitrite-icetons trestment in ANL first cyele
feed appoer to be the following: pricr tJ addition of the sodivm ddichromte,
L0, At 2 XTI, 0.3 N ENO, add 0,025 N N0, and 0.5%/volues acotons
(0.07 )5 heat to %Mc‘r@’%"f&&"ﬁ&s ‘then adjust conditions to

2.0 M UE, 0.3 EW,, and 0.1 M 207 "§p‘o‘cfneat1m for nitric acid ecn-

centration during the treatment f:avo yoon set at 0.35 £ 0.05 ¥ HMO5.
AL hnt.mpn‘! RFAs e et Oy

2rffect dg_&a mtzmmmmw Using Aocstons

To feeds comtaini~g 2 M UNE at varying nitric acid concemtrations, 1.0%
aocetons/volume wns adled and heated at 100°C for two hours. The solutions
vore adjusted to 0.3 K HWO; and made 0.1 K Na,Cr,O7. The feeds were then
nized with equal volumes of scrub, 1.3 M A1(RO3), 0.3 N HNO; and 0.1 X Ba,Cr.0.,
and extracted with two volumes of hexons comtaining 0.3 N HNO,. This ex-
tract was scrubbed with four successive equal volums passes of the above
scxud solution. The data obtaimed gave ormtion concerning distribution
cosfficiants on batch extraction and scrubbing, Oversll D.P.'s were cal-
culated by apecific activity measuremsnt of the feed snd the fimel scrub.
Although this data camot be directly ocrrelated with colmm oomditions, °
1t allovs ocoperiscn of treated and umtrested foods.

The informmtion cbtained indicated thet the optimm HNO concentrstion
for the acetcns treatment 4s In the range of 0,3 to 0.3 N (see Tadbls 3.3-1).
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: Table 3\.21
l - e

M@m__;_g_____mw

Joods 8eWe Diuolm Muﬁou

Berube 1.3 M A1(K0,) Crganter Boseus () “H)
03 K 3 0.3 N B0, &

83 X ﬁr o ! X %
3 : g.mtmir/s/o-aﬁ/ Serub Ratior 8/0=1/1

A1l feeds vere troated with 1% scetons

Food: 2.0 M UNE

-—re anatwn

~ Acet. . .. n;(l.,ilscub D.¥.
Control-Fo
Acetone 26,000 55
05 ¥ 17,000 91
“0.25 X 15,000 105
. 0.00 X 12,500 128
40.10 X . w ~ 287
40,20 ¥ ' 2000 1560
40,25 X 600 3800
+0.30 X 170 9,000
S0 X 260 . 6,000 .,
+0.50 ¥ k56 3500
+1.00 ¥ 570 2700
42,00 ¥ ) 8630 200
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mmmu-ammw
It was mmmmmtmmmdo.oes-oogrma
ummmarmmmmummw in the

P L

e AR By

effoctivensss of the scetans effect om ruthenium dstridution. At that
time only two different m.am«mumlm solution has been
investigated. Tests amde since with pilot plant dissolver solutions (vhich
were mads vith excess astd) Mafo t.hs‘t 3,'.'!02 Yy Do mecessary. Al-
thm@mmlmﬁmdth?w”umoibh ttth;otm, ;tm«r-
mruaxatmmpmﬁmﬁg!mmp-;mqmu-
tative fmottbd-mt | "

The optimmm nitrie aeid mmtiou cx:rmg yretreatment utilising
nitrite-acetons is essentially similar to that using acetone alons.

Using dissolver solution from Run k2-R pilot plant run, D.¥.'s cal-
culated after four batch scrubs were for control, 50 for the acetomes
trestasnt, and 1000 for the nitri treatmont, indicating in general
that results are much lower than those obtained with semi-works dissolver
solutiom, mwn.r.rmnmmctnmzwto‘bom-
nificaxt, boveyer. . Sintar eeults wure citaimed with ym MR slution.

Itmthtthdfntdmamtdwmwm&timf
«mﬂmcmw&mmmmawﬂu?ﬂmt&
chemical forms of the ruthenium ypresent in the ¥.P. solution. JFurther studies
w1ll e made to deterxine if MNO, addition to the pilot plant msterisl will

suffice to produce added ruthenimm decontamimation. .

-y
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When work was first begmn entho cm,mm of feeds, it
seanod spparent thtthohmnuodmafomchﬂ;goodmuy, sinoe

el ~-4 LA Mt

onobhiningammlytmmmm, .r.'lob'himdtm

LR a gt 2%, oY ot £ Q)

1dentiocal fmmebmaumafm-muzm, 1.0., from
9x103 to 1,520, Amalysis of the two different hexcnes reveeled that each
m.mmmwao.ooe._wz;;w'mmmu
asocertain if these diZferences were resl. . =~
Amloxpndymsmmmwanwuw
factors of only 4.5z10%. After steem distillation, this decortemination
factor was increased to 1.3:105, This latter mterial, yrevicusly contacted
vith mcro amounts of Ru(NOy); st 0.3 N HNO, and after thorough water wash-
ing, gave s decontamimation factor of 2.4x103. Similar treatment with msero
amounts of colubivm gave a dsoontaxinetion factor of 2,6x105, and vith zir-
conium & dscomtamination facter of 5.37105. Tt was found that if the her-ne
vere comtacted with 0.1 X B Cr 0y, o.6xim3mdutho.3:mn,m .
then thoroughly E,0 washed, the dscomtamination factar after sirconius treat-
ment vas incressed to 1.8x10% A comter-current run was mnde using AXL
first cycls conditions smd uwtilising sirconium treated hexome. With eight
scxtd m,mtmmum'obn&a: fcMm,&em-
tamiration factor on extraction was 86 and overall was 156; for total g,
decontaninstion factor en extraction was 6.52110% and oversll was 1.3w10%;
no y was detectsble in the fimal product soluticn. A previous rum utilising
untreated hexone gave an overell g dsoontemination factor of 670 by ccepari-
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These Tremults, though :lnomlnpln, mdieato t!nt hcm quality can be _

A TV N & adlual

irxproved. Work will de mtimdtou%n,‘umth,tbmmw

the warious impurities or lmi'gig;(ygodnctrs of hexxme on specific
fission product decontamimtion.

ey rrmmepear W
i
3.4 Mdammmwm-m.m
The soetome metal feed digestion procedure, in semi-works runs,
wmm.ma.mumtmammnomrmm
m-bycncwdfm,_fm’lgoyg_&?o,mdmmﬂmw
a factor of two to thres, from 2000 to to 3000, Whils the acetoms treatment
¢ EAMri AT S v
ommwmummanrmn, 1t was yot a factor of
£ive lower in Mmtionﬂmxﬂn sem wiczm ORI process (see

RYIEEE

m:. )0 .
Comparing the results of using the aceions treatment in doth flowsheets,

1t may De obeerved that the CRNL §1 flowsheet will yield:

(a) gross dscontemination factors which are 10 times higher,

(b) Tuthenium deconteminstion fsctors which sppear to e sdbout
four times higher, and '

(o) mxumgm'a.mmmmamm
h&wmtmwmmmmmmm
sheet.

The dscontaminstion enhancemsnt from incorporeting the acstone pretreat-
ment was not as promounced in the semi-works runs as indicated in labarstory
scels yuns. Howover, the scrub section on the semi-works columns is emly
&Mm,.ﬁitwhthtﬂthmtm.uvblqthcmw

S DECLASSIFIED
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fn e b M g e
a be demomstrated.
dvantage would at dy ped e e
It sppears from the fmmmt{%aq}mmmntﬁm sodimm
nitrite may be dest. In any c”o, no opmticml_.a‘mzaultm were encountered

AR TR

mm~mnmwwtmmmmm in the rm pTO-

P o 1

cedre. Plutoaimandmnimlocmmmftoctodhymdthom

et '- u‘lu ey

protreatment. ) .

o rn Gas

wxmmmmawmmmm-mwmmm
inated.

-

Trw geem'd o4

Procedure for Acetone Pretreatment of the Metal Yeed
’ MWMMMmmgma'golmmmmmmk

and spiked vith the solution from the  Adgeolution of two X slugs. The
acmtym.a:mtodtoo.snn vithmlo3 Qpe percext by volums cf ace-
tone was added to the feed solution in the cxidizer. In ome rwn, R-35, 0.5 M
sodimn nitrite vas also added to the feed., The mixture was hested to %2°C
by & stesm jucket on oxidiser 4 there for two hours. The heat was
turned off and suffioient sodivm dichramte was added to the feed to mske it
o.wxuzu&mmwatmmnmmmuw%
for six hours to complete the cxidation of plutcnium to the VI state. After
the oxidstion, the feed was adjusted to 0.3 ¥ H' for the acid flovshest runs
and to 0.2 X acid dsficlent for the C(HNL §1 flowsheet runs. seuum
was used to adjust the solution to the acid dsficlent state.

The runs were then made in the usmal mxmer with smples of the «fflwent
streams taken every four hours as in previous yuns, '

The feed preparetien for R-35, an (RAL flowsheet run, was samewbat wn-
orthodox in that the feed was inndvertently dilnted on being transferred to

—\ T
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o mehase £ 4

the oxidigzer, It was Decessary to trunsfer the diluted feed to another tank

‘ and to reduoe the volume by boiling until it was 2 X in wraniuwm. This Ye-

' quired an additicnal Beating period of sbout eight hours. The feed was then
transterred back to the oxidiser and the acetone digestion and piutonimm
oxidation were then carried out in the usual mmxner. ¥No sdverse effects were
observed &ne to additiocmal heating.
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Semi-Works First gehmmmxmtm
Equipment: 1-1/2 D. oclumns paiim with 1/h" x 3/8" split
ﬁmm«mz‘g5rm, .c’rubhfm,md
strip 11 feet, ™'
Cond{tions ecemon to all i'\ins’t’“‘"“ e~ ‘
Oxidants n-éc: o.oauu:.n;ooxuum
Ylow Ratios - to&l}‘gm’ Extractant
Bexonet Special Shell
Activity: 2 X slugs dissolving per rwn
: ’ Extraction Ovezrall
* 1A ' 1AS 1AX Tonses _Decontanination Yuctors
[Run 11 i ¢ AL oy
Fo. 00 | () f0o ) |(m |4 ﬁ_mﬁ_z.wlm e | zm
ANL Flowsheet:
35* {2.0 | 0.28 {1.3 |-0.05| 0.5 | 0.07]0.012] %0 | 90|20 ] 1% 60
37" 1.9 | 0.25 {2.3 | o.08] 0.5 6%olosor]:%70 | 260 | 650 | Mmmo 50
© ORI, §#1 Ylovshoets
3¢ 1.8 {-0.% |2.0 |-0.25] 0.0:] 0.29]0.50 {6150 |19%0 |1320 |25000 | =180
36* |2.0 |-0.15 |2.0 |-0.22] 0.0 | 0.86]0.09 {4380 [1880 | Avo | 23008 | 630%
Notes: cbnstituents used in (resky JAY feed pretreatment:
8. 0.1 ¥ ¥aX0, and 1§ Dy volume of acetons
b. 1% by volume of acetone
Ce 00” by ﬂm “ m -
AXL Flowshebt (without cxidation): .
2 2 0.25 {1.3 | 0.06] 0.5 | 0.25 120 | 60 8l 370 100
ORNL $1 Ylowsheet:
2&/25 1.9 }-0.2 {2.0 |-0.2 | 0.0 | 0.1 {0.04 ]2000 | 900 | 130 - -

# These fuctors are considered doubtful. No reasomable explamtion has

been formd yet for the large discrepency.
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5.0 Motal Recovery

Tels wryietess AnAlAp Tt
a1 1 Amsoniva Phosphate Proci 1tation Process De

In the uranyl samonium pholphto yrocipitatim proocess, the use
R el A e rapy qﬂ‘m e R dii )

of diaxxonium phosphate .‘mstoad of sammonim nitrate as the yrecipitant was

,‘“‘J Uaate L od .‘ L3 a0 (%4

demonstrated with the composite Mw:lvgstg yielding in two precipitation
cycles gross fissiom product decontamination facter of 1.5210° with aa 0.75%
uranium lose. mnmmmg‘;ugay.mmasoomnmm
scals. MthamnmpmthoMﬂthtbm
tant of the Banford waste. X-25 W‘t?d,tlnt vhen sxmoniwa nitrate vas
uuduth.mcipltmt,tbomimhpsmmxydmtd:mm&ﬁn
roquire & recycle step for uhqmto uraniy hﬂgoeovn-y X-25 bas requested
mtmmsishmmdmthg‘%?gtnﬁmhmm
erystals cbtained uwsing dimmonium phosphete were not retained om T00x50
f1lter soreen. ¥Wo further laboratary development at (RN is plammed.

The equipment for the Semi-W dexonstration of the uranyl emmomiwm
phosphate process for recovery of the uranitm from the Hanford metal waste
‘anks bas been installed, mw'snmumummmm
The oompletion date for this study will be August 1, 1549.

smmmmmg_wumnmnmamm
HEanford or synthetic supermatant, it was deemod advisadls to investigate the
behavier of feeds which spproximsted Hanford total waste. To simmlate these
solutions, Hanford supermatant was butted with additional urenive and nom-
uenive salts. Thase feeds are desigrated semi-hot total alksline waste to

conform with X-25's nomenclature. Concentyation of ths warious ions are ss
follows: U 3.3 me/ml, CO3 52.8 mg/ml, N0y A6.5 mg/ul, 80," 23 mg/ul, POy~

o ELISSER
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To dstermine the optimm mtity fwdéhuc ammoniwm phosphate ocm-

patidble with good uranium yiou end fission produst decomtamirationm, poveral

RE AR RIS bl le LR Tl L A

25noes1.mvmndg. Romltlotthonw- indionte that %5 g

“v-‘ e "v\ﬂ L

(m,‘)zmo,‘wmumsm rormmuatm.mm,

ymenttet rvrle,

mﬂmmoodommna. Avmgoremltcd’thmminp
e oA oo A - ST SN

dicate & wranims loss through two cyles, including vashing, of {0.73 with
beta and gamms ‘dscontenization factors of 1.72103 end 162103,

Use of the reduncing asenta,,m ron _ngmm sulfate and hydresize hy-
drate, and the oxidising sgent, pariodic aoid, in conoentrations of 0,05 M

mmﬂmtoaumuamwm Wtionuml
smmoniva phosphate precipitation rm_w rd wm solutions with 44. -
basic ammonim phosphate. Their use was also investigated in wash solutions
:umwmmwm;umpzummlmumum
phate. o significant improvement was shown,

On precipitating wrunyl Wﬂ with ammonivm nitrate (K-25
Procedure) from Banford supermatant-the uranium loss in the first cycls is
about 3.%% and about 10% in the second cycle. This high loss necessitates
& Teoycle provess for the recovery of wrenium from theso filtretes. The re-
aysls prossinre semyists of adfugting ths aaiddty vith NI\ 0N aw Ja0N.¢s JX¥ 0.0,
oentrifugings Washing the precipitate and Trangrferring & Solution of the
precipitate in HW, to & mbsequent first cycls precipitation.

laboratory experiments to defermine uranium losses in the recycls phase
indioste 0.05 mg/ul at PH 2.0 with beta and gumm decontamination factors of
80 and 205, respectively. At PH 3.0 the beta and gamma decontamination factors
m?ﬂﬁﬂ&cmimhuoto.wsw. The uranium loss st 3R 5.0

m— [ELISSFED
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amuuttommoumm

R s BRLLLE THL Al g B IRV

mimamamm‘ care had to exarcised to avoid

AN Y "‘"‘r" er

d1sturbing the precipitate. oummuazmnwm, it is reocm~

e T LT Randd

mmmpxdmwmummumm This will ve-

Q\Mﬂ“-i-‘-pp’

cases, the precipitates were

mthomiﬂluobysm'gt mtitfbwtwochbh interference with
dscontaination when this material umgunfgd %o an initial precipitation
cycls. |

-
vl .'\"-n& -'\ (q’r'f .

-
Vg A3 R

5.2 wmmmm--w
AnlvntmmM-licth!wmdm

urentus from the metal vaste tanks st (FOU and Eanford. The yrocess, now in
the prelixinary laborstory stage, consists of dissolving the metal waste in
nitric soid and solvent extracting with s mized solvent, hexane and tri-
Dutyl phosphate. It bas ot been necedssry to remove the phospbste end sul-
fate ien bDafore axtraction nor to ald additiomal salting agemt.

mthm,htdlhstamminmtowmopﬁm
mtm«mwmwmrwmmm. It 48 in-
dicsted that the mixture is between 70% and 804 hexans. An aquecus phase
3xsnm3maunam:nmmmmmam2ma
beta distribution eoefficient of about 0.0005. A stuly mads to check the
offect of mitrie asid, showed an incresse in doth uranivm distridutien eo-
efficient and separntion from beta wntil the acid in the aquecus feeds ex-
ceols & X.

Two comnter-current runs were mads using 60% hexane - k0¥ tridutyl

s [JECLASSIFIED
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phosphute mixture as the organic feed. maqmstmmthoructm
was & X in nitric acid. mutmtienm s and six scrud stages were
b1 AN

o -~ 'y oA T A

used. It was found that the \tramua dit)tggi\,!q}_}:? mzctm 414 pot de-
ocrease on subsequent extractions; @uq.m.‘@mtim was 5000 and
the uranium loss was 0.07%, The second Tun was made with the aquecus feed
342 X in nitric acid and the Ormic 0.91 K Jdn nitric acid. Distilled water
vas used 8s scrub. A uranium loss of o.3$, .h dscontanination for scrub-

bmmmamtmashoomoma.

~hA
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5.0 Waste Disposal et " g
celyt T s sare”
5.1 M&L— from m 1 ¢ (Eh

m«m«wm n&iochmieolnm,mﬁm- ooncentra~

VT e (6MTV,

tion of the ooncentrated evaporator mmhvowmw crystallising

‘out the sodium nitrate.

A total dscontamination fuctor of 1.8x107 has been attained for three
crystallizations from nitric acid with less than 100 cts/wl/min st 10%
geometry in the final oocnocentrated salt solutiom.

Decontemination is also satisfactery by crystallizing in the presence
of as 1ittle as 0.01 X acid but 1s not adapted to batch cperstion becauss of
the high salt loes in the mother liquor, Deoontamimation factors of 10 to
3thMmem1mmmwmm-mhﬁl-
ters. The inoonsistent decomtaminations per cycle are believed to be due to
mmmmtmxmmmmwum.
AtmmmmmuWMtimvﬂlhmnmtom
the mctivity in the slt to & dispossble level. Apperently no fissiom products

— S
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are quantitatively ecn‘hdby the salt but dboth ruthmiun and colusbium are

1o aedmr, awmeer
in greater relative abundance than :ln*%‘oek% . .
Crystallization of sodima nitrate has ! Qg? successful from W-6 consen-
trate after separation of insoluble molids, Qm,m of the aluximm and

sulfate oomcentrates in the first mother and the dulk of the chlorids

pe Aapneappnypitaers

mcmlisesﬂththommto. mcﬁmmthamxtwiodmlbem

s oYmtcere -~

centrated on operating ymodm'o‘ wogn:lmt doam for & soni-works &emon~

stratien of W-6 crystallization. Also ! further lsboratory runs will be made
to deternine ion distribution in w76“aﬁfmg_{~grd type waste.

J.2 mnuumtmg m
smmmmmmummnmmwnum

the 1-1/2" x 2¢ caticm and anion exshange beds. Using W-6 waste diluted 20%
times with deainerelised water with added X-metal solution as a source of
activity, 99% to 99% adsorption of activity has been mintained over 5000
bed volumes of feed without signs of breekthru. To simplify equipment de-
sign, the reactivation solutions have been fed in the sams direction as the
feod without any spparent effest on dscomtamimation. At 5000 galloms per
mam«mmmmwﬁ:mMotm
8" would be required. Bzooolmhng.;:hismttooﬂmtmmwb
somothing in the order of b to 8 fest. An sctivity Dreakthru point has not
yot Doen reached but from yresent data colwms 8" x 6 will run two woeks
without saturating the resin,

Since the swvaporator condensate activity will be largely volatile iodine,
mmmuthmmmmmmuxe-nthm. An earlier

s [JECLASOIFIED
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anberlite anion resin. M:ﬂncuriuaf 1odine tracer in the Ip form

RETer
1n20010toolutionmrodtotbol-lla'xa'msom&-entm
colums with only a fnetion of the activity adsorbing, The results were
Wmdouthmudﬂul touv TUBSs. Wmmtuto .

LR IRt 20 Vit AL Py

will be mnde. mmindxewmhgpcﬁmﬂthtbw

[ N aladed Id Cw feadd

not of ths phenclic type as are the Awbderlites vhich may sccount for the
discrepency in adsorption results., . ;. ... . -

Future rums will be mde with W-6 saluticn diluted 10° with deminer-
al{zed water instead of 10° 1n order o Sstarnine an activity breaktiru

zene structure of the resins rether then ion gxchange. The Dow Tesins are

int -
po * . 8y P X% ) f.,jy 1, ‘e

e
[RY "“"‘\"~ #’}\"—o

6.0 Parim'* Separation Development - Ton Exchange Study
mmmMu:Wtwmw

ot Bartm"" yleld.

I Citrate - Acetate Process

This process would follow the present elsctrolysis and evaporation step

replacing the ether hydrochloride axtrasction and would affect the separation
of Pb, Yo, and other lesser impurities from the Bariwa'*’, The steps in
thisws.mufdlmu ’

(1) hhthoh(m3)2w in 0.5 M citric acid and pass through a

Dowex 50 yeein column where the cations sre adsorbed.

{(2) Xiute with 0.5 M sxmonivm citrate, pH 3, to remove Ye
(3) Xiute with 1 ¥ swomiwm acetste pH 6.0 to remove Fb, Cr, 8r, Ni
(V) Elute the Bariual*® 1n a mmll volwme of 6 ¥ EC1.

m— 1 ISSFED
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A trial rwm using this yrocedurs showed Dowex 50 resin to be unsuit-
able decause of its slov diffusion rate. As 8 result, the eluticns to Te-
move impurities were cut short bocjam‘of ;t}u lilitatim. The results
shoved a 90% yiold of Pa, and removal of the following percentages of im-
purities: Fd, 16%4; Ye, 824; “(n',‘_‘(“(h .g};{*logf. Qualitative runs using
IR 105 resin bave Mit}oln!g*q‘n{g’t ._f“af‘mhgifmionnto than Dowex 50.
Future runs will be mnde vitl_x.mwil‘gs 'rr?‘ciin andhidwr wolarity of sluting
agents,

II_Alkaline Process

ek e S Tesieln .

- vy Mpsreng,

This process would replace both the electrolysis and ether extraction

steps in the present Rela process, rhomomcthtm];:um,

mmummory,mm".w"?}igornuwmm ko,

Cets, uismes

mm-nmmimmmwomufmm:
(1) Anawo.sumtomamnm-om;imuthoﬁmu
andmsﬂnwghamﬁonaeolm The barium is adsorbed

ot the resin while the plumbate anion passes through the columm.

(2) Remove frpurities by citrate and acetate slution as in process I.

(3) Rute Barime®™ in « smll volmme of 6 N &1,

A tracer yun using this rroeedure on 1/10 the icmic barimm concentration
of the preeent Rala proocess has been mnds, w.”&mgbmwd
from the Parimm. BParium yield was ca. 67%. Refinement of techniqus and use
of IR 105 resin should improve these figures.

7.0 25" Development - Mstal Salution Crud Removal
Flltration of the solution of a fuel assemdly for the proposed Nuclear

Reactor Development Reactor was most satisfastorily carried out using a

e [ECLASSIFIED
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meter of Johms Manville Celite 545 £ filter 9%_@2@09091;, and approximtely
five grums per liter of the filter t!.g l}gried in tho motal solution to
be filtered. To recover uranium, tgorntcrnpmnahoavithmloﬁ

volumes of 3 molar nitric acid at 55 c.‘-_';l.lldns 3.87% uvranim, The filter
cake was then washed vith two %% volumes of 70% nitric acid removing 0.1%
uranium, _

The uranium 235 fram the M‘M &gggabnnrm the Nuclesxr Re-
actor Development Reactor is Ww d.ino}v!ngtho assembly in nitric
acid and solvent extracting the wraniws, !hboolutionetthou-bhm-
tains insoluble material, a -ﬂ:Ieog‘o wmm&m& intertere
with the sclvent extraction proocess and mmst therefore be removed.

The "erud® (silicon-salunimm alloy) was examined under the optiecal
microsoope and a photamicrograph at 100X wvas ¥ade. The particles wexe
irregularly shaped, varying from notched elongated needles to fragmemt
1ike plates, ranging in sise mm'bo 500 microms,.

Filtration tests using sintered stainless steel filter mediums with
and without filter aid wvere not satisfactory.

8.0 DIry Fluoride Development
A mmll scale fluorinstor has been built for use in studying the &i-

rect fluorimtion of oold wrmnium metal. The fluvorimator comsists of 3/M"
nickel tube with a resistance hecter wound around the cutsids. This as-
seudly fits into a section of 3 inch dlack irom pipe which is used as a
cooling wmater Jacket.

— ECLASSIE




o Sdmg o tae

. "E“ ﬁSSiHH . QEH-/4

- :,-w P A
Wy by 2549 .. A 30
e ek femd 1, "g-p-h-w,nﬁ
A chemical tray twr@z&mm{lmmrmtho off-gns 1s pow being
fadbricated. About three toct ot n:lchl ecapillary tubing needad for con-
trol of fluorine flow has been located.
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ocowpancy, it is plamned to uoubl.o ,:tho mum equipment in ome
of the stainless Mm,mua‘%.day the present rate of progress
1tvmhmmnmootm‘or_thofmtofmwmmqoﬁ-
mental work may be done, In the mmbﬁowdammu inform-

eyt g3
tion will continue,
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9.0 Protective Coatings for mm am'twu

mmuma%,wanmm-um
and three molar solutions of mitric acid, hydrochloric acid, sulfuric socid,
and sodivm hydroxide was determined. Nome of the paints successfully with-
stood the attack ¢f all the resgemts.

One ocating, & rubber 1ike material, Research Sample J-653, resisted
hmatzcmmmmawaummsumoa in 96 hours
and 160 houﬂ, respectively. Two other ocostings, however, Deven Resin Eo-
intion X-5925 and Spraylat SC-105h4, ruutod ham for twenty-four hours.

WWMO“MMQI‘;;;, the following ooatings are oon-
sidsred wseful for protecting concrete surfaces from the chemical Teagents
testod;s (1) Devan Resin Solution X35925, (2) Research Saxple J-653,

(3) Ameroost -31, () Corrosite Plastic Coating, 8228, (5) Amercost =55,
(6) Bisonite ¥-100 and ¥-101, (7) Ucilom %00-9,

A £iml ewmlmtion of the coatings will e made wpon completion of
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docontanimation and susceptibility tests by Birszell of the Biology Division.

The coatings selscted must then be tested for wearirg qualities to dafine
their 1614 of spplication.
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