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Treatment of ligquid waste from the production of

Molybdenum-99 by 235U(n;f)ggMo reaction, I

(Method for treating high radioactive organic liquid waste)

Mishiroku IZUMO, Ryozo MOTOKI, Katsuyuki ONOMA,
Shoji MOTOISHI, Akira IGUCHI, Yutaka KAWAKAMI+1

Kyohei SUZUKI 2, Haruto NAKAMURA +3 and Toshikazu SATO

Department of Radioisotope Production, Radioisotope Center, JAERI

(Received January 25, 1984)

ProdﬁCtion and distribution of %°Mo by the reactionof 235((n, £y
had been carried out durlng the perioed from July 1977 to March 1979 in
the Department of Radioisotope Production, Radlolsotope Center JAERT .

quuld wastes arose from this production were divided into three
eategories*of high level, medium level and hlgh radicactive organic
liquid waste, and stored separately. ~For the treatment of ‘these liquid
wastes, developmental work on treating techniques started in October
1979 and the treatment of actual liquid wastes has been carried out.

" In this report, the results of experimental work and treatment of
actual high radioactive organic liquid waste (80 litre) are described.
The significant nuclides of o-emitting U Pu, and y-emitting ¥57r. - 9°Nb
contained in the organic liquid waste solution were extracted with.
sodium carbonate solution. In this procedure, the effect of adding
‘small amount of C,HsOH to promote separation into two layers was found,
resulting in getting the decontamination factors of as high as 2 X 103
for both a-emitters and °°Zr - °°Nb. 1In order to treat the o-emitter
and 2%Zr - ?°Nb extracted with the sodium carbonate solution as solid

state, the neutralization by NaOH, NH.OH, Mg(OH)» and Ca(OH); was tried

+1 0ffice of Planning, JAERI

+2 Office of Safety and Control, JAERI

+3 Department of Environmental Safety Research, Tokai, JAERI

* Mitsui Mining and Smelting Co., Ltd., Nihonbashi, Chuoku,”Tokyo, Japan
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after converting carbomate into nitrate.

Each treatment brought the DF of higher than 10% for o-emitter and
102 - 10? for %%°zr - °°Nb. However, the precipitates thus obtained were
found to be not suitable for lérge'scale liquid waste treatment because
of difficulty of filtrationm.

While on the other hand, for the procedure in which the Ca(OH), was
directly added to carbonate to form CaU,07 precipitate, the decontamina-
tion factors were higher or same as the case of previously descrided
salts. Moreover, the filtration of precipitates was much easier.
Therefore, this latter procedure was considered to be suited for practi-
cal liquid waste treatment. The precipitates containing c~emitters and
957r - 95Nb were processed to be high level solid state waste by the
procedures of filtration, dehydration and drying in the special vessel
which has functions of waste container as well as filtration.

Very small amount of 137¢5 and 1%°Sb were detected in the filtrate
and their radicactive concentrations were as low as 107" - 107> uCi/ml,
which were well within the limitation for the low level liquid waste.

On the other hand, the organic liquid waste after extraction
process was separated into D2EHPA and CCLy by distillation method. Then
D2?EHPA was transfered to Waste Management and Decontamination Division

for solidfication and CCL, was temporarily stored for reuse after

refinement.

Keywords:

Molybdenum-99, Radioactive Organic Liquid Waste, Uranium, Uranate,
Plutonium-239, Zirconium-95, Niobium-95, Di{2-ethylhexyl) Phosphoric
Acid, Carbon Tetrachloride, Ethyl Alcohol, Radioactive Waste Processing,

High-level Radioactive Wastes, Sodium Carbonate.
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2.3.1 ey 5 y~NEREBEODLFE
5y, WPy, BZr—SNp ASURE Y 5 BB ICHEREMATHRY 5 = A2l T 5, KR
w5 = v pH 1 0~1 0.5 DREICH Y, HEICEZMIILT pH 6 B TR 2 DR,
pH 5~ 4 CEEHBEERL, pH 3T LKEBOBHIMBY 7 = vicEILT B, KIT
z ORiM Y 5 = VIR E & —#&173 NaOH, NH.OH 3 & U'Mg(OH), , Ca(OH), ZMATY 7 ~
BIEDLBAE LR T 5, C DIBEAD Ca(OH), Itk B Cal,Or (LB &k & hEIFE i % Fig. 81
Fd. BRBOFBENS B (J4pm FHEERVTT- T 0N, FARESLUDFE
Table 8 T4, T 2T, Mg(OH), itk ZHLBERDES, Mg(OH), DAk 5 PG RERD
fﬁ%mﬁb,pH4~5®ﬁﬁ$TNﬂmf¢@mﬂawpH5~8$?@&ﬁ$ﬁ%mmgomz
AMAf, o
BT 2B 0P8I R E R AR L BHESERANTS B, C DlBFBBIC
B daaDHTAT 48 — (5~10pm) FANWT, EEOWBERETHFRAL CFEEEZLDF
Lfrti. FDEER%E Table 4 IKRT . UEDERD»S
(1) BEFBEOFA%IICaU,0, , Mgl0r , (NH).U:0., Na; U0y DIRTR, HERFHRI
FADFWRB/Y S /EBEE & a EEE © 2.8 x 10201 (FRICHEHEEEDEL) , “Zr—Nb
D 1~1.5%x103&LEBE LTSS,
—5—
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(2) BMEFETHE, NaU,0, (NH)U,O:O7B ZRBHHMMTH 2cdF@bic kD o i
#&, $Zr=-"Nb L FHDDF &ETT 5, Mglh0, B TiIE ¢ BHEEDD F i3 | TREE LBV,
“Zr=*NbODF 131 x 10°PI L THREFROBEEL BEAL TS S, Cal0-ttEiE, TOREK
DHELRTH D FRENIE LW, DF I3« fiGHE : 3.8 x 10°LLE, ®Zr—*Nb : 1.6 X
1P TEELTWS, FRAEEOIEMIEEFBREEKRTH S, P

DLE, ko5 =Aaiily 5 =il L0ty 5 vREE LTI Lbiiga, CalhOy
BASDF, Filths SICRIFTUEICHE LB TH 5 MM Lic, BRI RBIZTNT
DHF v, BPy, BLUSZr—"Nb ZBEAEEYE L TAETE, FREFGEREBEREICHELT
o HEHET 108~ 103D 1, “Zr—%NbT1~2 x L0*HD 1 &4 5,

2.3.2 Cal(OH)ick a@EEHhm&EFA

B 5 = A2 NaOH, NHOH, Mg(OH),% & UCalOH), A MA T 7 VB2 ERT 5 RIS K
DFEDTH b

2 (U, (COy)) ¢+ 6 OH™+ 2Na" —Na,U;0; + 6CO¢ + 3H0

2 (U0, (COs )51+ 6 OH™+ 2NH: — (NH,),U,0; + 6CO# + 3H,0

2 (UQ, (CO3 )3 )+ 6 OH + Mgt —MgU,0, + 6CO{ + 3 HO

2 (UQ, (COs)3)*"+ 60H+ Cat —CalU,O; + 6CO{ + 3H,0
ZHSORIGIRENEBEDPRICE AiEBU kAR A oD, —ffI7INaOH, NH.OH iz LK 554,
Z DRBOTFBEIREHTEY, £, MgOCk 2B AESRIFTH 5 Kil, RKIGH
HTEL, WThEHNTH L, —F4, Cal(OH), KX 2UBIFBAEFSREFTRILHHE, DF
bEWZ &h o L OROUEBERETLICERTIT -7,

w3y (BE: 83mg. /mf), Py, Zr—*"Nb 2 AL RMY 7 = VIEiK 200 meic2MCa(OH),
PRI L 738 &0 Cal,Or AERRMNE £ Fig. 9 1R, HREAAEBOMMIRE 15, RITT DK
ZBERA@DH I AT 407 — (65~10pm) CTREFALCEZERHOBEAKEE, 2.3 1.TO~
i o 5 =icCa(OH)AMA LB DBA L OLE TFig 1 0IGRT, BEHMICE 5CalikOy
HEBROFAERBEBOTEVW I EHHATH S, FFBEER L2 HNT Cal,0, thi 4 ik
CENTFHESNEBERM UL ER LT85, FRBEEIFETTSIL¥ -7, CaOH),
IC & B BB OBA OEBESRE % Table 5 TR T, ' :
PLE®D T & 5CalOH); itk BEEPMICK 5 1T

(1) FEMEBHTRIFT, BBy S = VIZERL D50 Calb0, (BRIt ~, BHEFBROEO
HEEEE 1 0~2 0f%iICTE 5, _
(2) BIEFBICEADFIZ e EEE: 5 X 107~ 1 x 105, ®Zr—%Nb : 1~3 x L0* CRELF
BEhick 3DF OETFTHELEOHDL,

(3) KBw 5 =AhSREY 5 =V DERTREEERTE 5,
CEDHOBRBROEREAINET 2 HEELTEOLTH 2 L ¥ L,
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3. EEBKEWHOLE

1 WBHEDORE

RO B OMBITMHEES, BROMGEPS 104/ %y F& Lz, BREROERD» ORE
LI-ME T A Fig 1 1 IR, fHIZE 1.5 MEEEF b Y o MEKRERL, &1 THHZ 3 EC
DA 4, BOITEBBKEDSY, O F AT — AR, HEd3, COMBTEICLDA
Begsim o o HRBHEE, ®Zr—SNblt & iT2 x 10°5 D 1 BIEREDT 2. RiT, TO o HUEHE,
By SNh ASLRBY 5 =ik 3 1.5 £ 12 2M CalOH) % w -~ < b, #eEL, PH 1055
51250 TCal,0r MEAAIRT 5, BRI LUAOREEREE IV, Bl e NOEEA
BB LA RAENTHEN# T 5. COLERIHDFROMERER, «BHEETS x 104~ 1
x 103D 1, ®Zr=SNbT1~3x 103D 1&485%, Lich->7T, TORBTREICKDHHEER
O o HEHEE, SZr—"Nb 9 9.9 XL Cal,O, B ASZEN S, FREOLEIINT 0 B DK
AAEEH, TOBEIL23~2T8/ 7"y FTH D, LNEEREAIL DK LR LERT 55,
A INBIC £ APKBIETIIVY, 35 ~4 0BDKAPELELLETHHERTHEE L F
BEE, Bosy FERLTFBEAMET LB, 8L ~\LWAERCLMEERICHEEL TFE%
DAEAERBETHERRE T 5, MEROHRRKIHSELREODL, REICLDDZEHPA
LIS R ECABET 2L & LT -

3.2 MEERORTEBME

%ﬁﬂ@%%m?é%ﬁu RPE LTV BBRIE A 8L T B ELE AR ﬁénfhéRIﬁ309§®
e (03, 04, 05DFeA) Ll D THERL3IWX1.2hx09Dm THL. *®
NICEEE LI EBEE O%RE % Fig. 1 210RT, AMEGERESSZE (156, SUS NS
DAL LI TRIC)MEE (308, #5 28UB) (LB ERE (408, #7 RBUC)) FExzM (408,
SUSHID), MEEGSE (300, SUSKIE), R -28# (10£, #1728 (F) B&
DEGREMEROHEEE T 3FHRS (20€, SUSHEG) »olb.

O TIi3, ﬂﬁ@ﬁ#%fﬁﬁbf%&%%&@*ﬁ(LE)%+/7Tmﬁﬁmﬁﬁo
9,3 EHOMHRE LRBIITS, LEEOARER (TR i, KEZBRBICHEODLLMEE
WIS, OB, KHEARHONEETEITI DAl e — MRODEE (56, 77
ZBHH) 280 2, ALBRMELRE - BETH LY, SREMEBREENSTRORRERT S
FREOREIC VTR, FH, SERE, FREORSIERUIRLENEEB LI, FHEO
k%ém;ﬂ%?%ﬁﬁwﬁb@«wﬁﬁmW#E&U%H%ﬁ@%%ﬁ%@wﬁ%ﬁ%%@ﬁ%?
290¢%x360hmmé&Li. FRBEOHKEF 1 3ICFRT. AEOBEMHIERT vV 2HT,
BTt v o - ABMIC T £+ VRIEZSB LAY — VRO —bY v I 7 4 v F = (REKT
% 3pm, FPRAKE0 3 dm A) &5 AEFICE Ll - Y v 97 418 — DIMERE, &
WOERELBRIHEROME, FARKEAEE, FERKRN, 74y —HiCET AUROBEN
LAEELTRELE, THOLEBEROWTICAK LEENTIEOA - Y » I TFERARE

7
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T, FORBEABICINARAIE L1, COBERE, ABER 10675y F OB TES LK
%405y FOUGHL, FEBZERTIMTS S (R 62 /9) 4y FHICIE3 05 (iE: 1
/%), B®A—1Y v VEROWBEIRS 6mm /Ny FT4NyFTR2 2.5mm, Flody
F 53 O EARIIE B AHEOM 8 0 BT & HE s e, Bt OBRETBEERS, Ny + TS
oXEKE (3ke of) , HWERBEIT >, FBRBEHL » ~OEBRITNHAL 7o & i D4
o HiMUC I3 EENA 74575 27l (Fig. | 30®EE®) Ic#EaUTHERL, #HRIEY 7 7 THEH
LfﬁﬁiéoM@%ﬁéﬁﬁ,%E@@E@mﬁﬁ,ﬁﬁﬁﬁ%ﬁw,&K&ﬁmiﬁﬁ%ﬁ%ﬁ
A BEETHER LT I &y PlBRET o720 ZOHE, AENI | TONGHERTIEE
Hoh UHERL .

3.3 WMEER

3.3.1 HHEEROMMUE TR

3. 1 TONMEAERIC L DEBERS 0 £ RUE U ESR % Table 6 I0RT, LHEL 106/
ST AERE LidS, MEES6IHORG— 14 Y27 Bild D bREHEREDS N ORG—25 ¥ 7
Eeiti DMLIBIC B B 72083 30 1| OB TIT » 720 MHTRITB T 5 « A, “Zr—*Nb DDF &
BEBEBROEIESNTEEMICEVER LABOWED -7, HIKORG — 14 ¥ 7 KEFESTY
P RSEE I O LB TR T O %Zr -*Nb @ 5 H%¥NbD D F SWERBEICH N TEVWEREI -7, T
OERE, AEERICERAT L ABAOBEICEDEH Uk (Fe, Cr, Ni) B8 (HFEL, L
N oA EA A v & LTER L e EEA OGN B, ERIFICIL 2 2.2 TONZ LS ITHR
R A BB TS 0 ERER L TH - oW L 0ERERBETHRE - fo RROLEIT
BOTHKMICIIFEHBOE “HILAY (Fe(OH)T?) EEA N SRBEHRBORENS CHES
iz, MBS 6 OBAIINHET 2HEBERRS 350 1 HiE LiconlithR o MO BRIED
PLEBETE DMEEIZAB LD » Foo 7 OO E DO TR TKEORET 2 BHE KD HHEEK
ik BADF DO LRIRSEBLALD »f, ERMEFS S OBAENZROABEROLETSNTT
FuTT—LORIMGELH~E HHHE TED 2EE, 3BT FAT LI - LERNET,
LMK U v ABEDATHE LASRTHD, oREHE, “Zr~*Nb & b8 SHICDF HE
FlLt, HHERS 0L OMHPAETROEHDF 3o« iaiiE 8 x 107, ¥Zr: 1 x10% ®Nb:
2.5 X 10%T, WENOWEL9 9.6 B ERBRETICENTERL,

3.3.2 w5 sBEOFRILETRE R . _
FTHRRE A AL L7 K OBEE O 5 = LI IC 2 M Ca(OH), M AT CalO, thBEER L,
FiB L fo AL B A i LB TRE & (5] U < Table 6 1R Lice COMB LRI S DF i « BUAHHE
© 9 X 10%2~2 %X 105%Zr:t~26x10°% ¥“Nb :5~8x 10°QO#HEAT, 80£MNETDPY
DFItZhet, ofie: 6.4 105 %Zr 1.6 x 10°, ®Nb = 5.5 X 10°TH 5, tLEEF#@L
FFBOTEA Y P A Fig 1 4105FT, W Cs & BShasiRt (WFNb 107~107kCi /méEE
K Xffhs, WCs HEBERICEA LT AMBONKHEPIEEL TS bODsliH TR T/AE
CHh, e, FRINERTRUSNZLOTE S, £/, PSbid*Mo BHEIRICk -T2
RO# 1 0 BBEERERIC, 9 0BHE L UVERICHRT A0, il L THBBERTS 05K
._8_
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EM%WWE&EU%%TﬁméntB®T£5Oﬁ&%ﬁQéﬁ%ﬂﬁfétbK@mbtﬁﬁﬁ
134T, FRAEOEHEBRIORCG—1 7y 7 OEBERNET0.6~08Rr,ORG—-27~
S OEEIE1 5 R/ITH >,

3.3.3 L EREROETAH

o fuEE, Zr—Nb %REEF b U v AHHIETRE LR OFERERIZ 1 5 Yo D2EHPA
— VAR EERTH o BRI AEBBITL, 2, BEVEALOSSL SNEROEREEE
D2EHP A& ME(LRBICERNM T 2EREIT o7z, TORR '
(1) MEIC L AEITEE TIBELHEED S 0~8 s BREF KRNI N B, BHTH520~15%
2T L, CuSOs, Na.COs A#/LBMA THREAMET LI L TLEEINEN S,

(2) D2EHPAIX1 3 0 CHiEDEETERL, 150 CTRMRT 5, ZOLDREHMALED
kS T LR R ORI LR B O, (7 6.7°C) LD &EWL8 0 ~8 5 CRIRIHIET
BT ENEE L, ' '
(3) F+ 07—+ H2 (FIAEN,) OBARIUENREORFAEEICSREIEELFZAH60THR
OB EHHIE DT DICENTH S, : -
CEDH 5t S L CEIN L 7MELREDO T RA XS P vAFig 1 5 IR, COXIKNT
hoBRBbRE RS, 228270 -9 vy —iCL B e BORETHREBALT TS -2, T
NI E W IHE LR EOBEHAENE TS 20 —E R3S -0 T L3 H DRI EERBADOH
BRICIRD T & & Lice —F, MEAREESH LD 2EHPAD TR XY FVvEFig 1 61077,
QL & BNb A F T B RAENE T, € OBEE S i~107pCt/mé, “Nb:~ 107%Ci/mf, ¢1K
BHEE: 10 ~10"%Ci/mf DA —¥—TH 5, D2EHP AORKLAO Sk BREEEL) &
(R AR BRSPS RS —Ric B R A C L Ao, YEMTIED 2 EHP A LG bRF T
Mt5ETE Lz o

L F & B

B (J(n, ) BHICLSD "Mo BIUETHAE Lh L ~VEE, &L ~VEl B L OEREHE R EEH
D55, BEs v OBAsEIT LT A EEBa N/ EBER (1 5% D2EHP A-PHE(LK
#) AMBLAEREEE D, UELAEEHRIRR 0L, 8L TV ATUKEL LERE, )
BADY 5 v, Pk h, THREEOSZ - NbBELUPRF YV LVAFHOBBRKIDFEHLTHWS
Fe, Cr, Ni , &5MEEIEREORBEIMERNM THLCE ThH-1, BREEL»SINODK
BAKRELEOBD 2EHP AL iRFiCHBE L, D2 EHP AZBEH, /A dE LAY, mig
LREIEAETE &%, —F, EREED SBRE LR EREIC R ) —1 L7 EikEE
FEHETHLLEEENICAEERREIT -1,

FEEERD S ENOKBARET A HES LTHRES MY v LA L S e Es BRI IR
B2 7o, TOR, L5MEEF MY o aBKEKEE LT, K/ ABHORILE 1 T, MILRIE
% SELDPATCIETaERE: 7.5 x 102, ®Zr—*Nb : 4 x 10'ODF 2B 513 T L &R
Lo L LEHMSZOMBIEICSNTR, THRCRETIEZMHOERSRENREET S

_9_.
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WK%WWE&EU%%T@&éﬂt%®T%%Uﬁﬁ%ﬁ@%é%ﬂ@?%tbﬁﬁ%btﬁﬁ%
134T, FRECEEHERIIORG—14 v 2 OHEMERNETO0.6~0.8Rr, ORG—-27% ¥
2 OB 15 RATTS -7,

3.3.3 MIBBREREROEH T

@ HEHhE, *Zr—%Nb AR+ ) v i TRE LA REROFEERIE 1 5 Yo DZEHPA
—THELRBER TH . BRLFEEBICL, 2, %ﬁ%ﬁa&@ﬁﬁ@aﬂ@&@ﬁﬁ%@%
D2EHP A&MELRECEFENMT H2EREIT -1, TORBR

(1) MBIk 2 EERG CIELRED 8 0~8 5 BUEBRIKMNE L, KHT520~15%
22V Tid, CuSOs, Na,CO, #/VEMATHEFAMET S ETLREMANEINS.

(2) D2EHPAI! 30 CRIZOEBETEBL, 150 CTHET S, IOLHFHBMBANEEL
mm;vmbﬁ%ﬁmﬁhuwﬁmﬁiwﬁﬁ(767C>;D%ﬁm80~856mﬁwﬂ@¢
BT EMEFE L,

(3) %4 )7 —eHZ (FIAEN,) OBABNENMKEORFTEFICIBIEEELGIH55DTH
LA EHP D HIRESHTE 5, : o
CEIE e L TR LA rHEALRED r A <Y v EFig 1 5IERT. TOXDIIKNT
hoOELBREENT, 204270 A9 v —KLL e BOMETORUBRLTTH -7, &
ik DA bR EORFH I TH A0 BRI L8572 2 & & H DA R ETERBAORE
BRICIRA C & & Lice —F, MELREESHLIZD2EHP AD TR~y Fv%EFig 1 6117,
sSp & *Nb HER BERIFHE T, & DREZ S :~107 #Ci/ml, *Nb i~ 107%#Ci/mé, /X
HEE: 10 ~10"¢Ci/ ml DA —¥—Tdh b, D2EHP ADGHEAROH i (FRISGIEL) &
ﬁ@%@%ﬂ%ﬁﬁ%ﬂﬂ%#ﬁménéc&mméhb,%%?MDZBHPA&@%%&%K%
MIBETE LI | R

4 F & B

@, [) BICED ®Mo BB TRA UL ~ B, & L~ VER S L Rttt e
D56, gy v OERSET LTV ALfEEINERER (1 5% D2EHP A-ME(R
) AN LAERA TSN, MELAEBERIIS 0L, SEL TV 2IEHMEL chid, i
HEDY 3 v, Tk =0 A, THREEOS I - NbBLURAT Y VARORRICIDEH LTV
Fe, Cr, Ni , &SP LIREDKERAMBERNTHLCE TH» 1, AEER» LI LDH
BABRELA-OBD2EHP A& puilbR%Eica#E L, D2 EHP AE, /3@y, i
(LFERERNETEC L%, —F, AREED SBRE L BEHERBRIBREICL D 15 L EiREE
EYETHLEEEMICAEBERBRLT >,

RG> FIOOBEERETLHEE LTRES M) v oK L M HAEELEGRICE
Balto, TOEE, L5MEEEF MY v LEkEKAE LT, KE ABHORELE 1 T, MHRF
% 3EL DPATCETagiE: 7.5 x 107, *“Zr—%"Nb : 4 x 10'ODF BN H T & EfH
Ltz L LEHOZOMHUTRIREVLTIE, MEEIKREETIHRMOTESBREDREET S

—g—
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BRNTSH 5o HEKORHTHREER E LTz FTa —VAEEBEO Y EE A OAE
BRI B EARA e ZOHBR, TFLTNI—AEHRMLIVEBEDD FIRlE~T, o

ETIE5 ~9ED2 X 10°ODFA, “Zr—*Nb Tl 4 1~5T7THD2 x 10°ODFHFENTNEL
hETEABH LT, KIKZADDOEEAME LRBY 5 = L% NaOH, NH.OH, Mg(OH): &
L UCalOH),ZNA TE&Y 7 vERIEDOLBRAER, FRLIIEES, R 7 =1 EWHRY 7 =K
EHBmLI0b FERORY 5 v EEORBAER, FBLIBAODF SFEAEERE L. TORBR,
Ca(OH), 28> 7 = VFRICEENA T CaleOr IMBAER, FRT NI, < RETHE *Zr—*Nb
I Eeic e L, FODF e HaihE : 5 x 102~1 x 103, ®Zr—*Nb: 1 ~3 x 10°41551,
B OF B b0 v 7 Y BIBICESTEN TN 5L L0 - 1o,

FEROE RS O BEROMETELRY, 106/ Sy FOUEAE 198 0FES AL THETE
B, =T L7z, GHEES 0L OMEMEIEOFHDF T fUHEE: 8 x 105, ®Zr: 1 x 10%,
“Nb: 3.5 x 102, CaU,O; tkIROER, F@MmIEOFD F (& o« [RHFHE : 6.4 x 102, *Zr:
1.6 X 10% ®Nb: 55 % 10°TH -1, FRPICIF¥Cs, TS nichndnsg 1 074~
1 075uCi/ml BETH -1, NEEOEBBRIAEECL-TD2EHPA (12£) LRk
WE (688) OB L, AIERBEILAS DI HFEEMNEBHETR 51 L. REIHFBT S<<

—BHRE Lo
2 Z X W

(1) Y.Kawakami : Large Scale Production of *Mo, Isotope news, pp 6 ~7

(October, 1 97 7) , .
(2) MEZA, MBEH, KAZE, HIU=E, JAERI-M 7619 (1978& 4 H) “*Mo#lis

M OBGRM”  ORsttE 2 o ROBB) LSRR 7 1 v 5 OEREMHE)
(3) S.TACHIMORI, M.IZUMO : Radiolysis of DEHPA—CCZ, Solvent Mixture in the
Presence of Aqueous Solutions, Journal of Radioanalytical Chemistry, Vol, 67No2

(1981) 329-337
(4) AKEH HEZNA, NEFUET, ERER 05 v BXORARERMZZU T vV ¥

Birby 5 v LOEAR LR AN 24, REHEAME67-130698 (1982)
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ABERTH B DERORETHHEER & LTI FLT A=A BBED 5%, BEEZHHOEM
ﬁwﬁm?%C&éﬁéto%mﬁﬁ,1%»7»:—Léﬁmbuh%é®DFmﬁ&f;aﬂ%
ETIZ5~0{ED2 x 1O°ODFA, *Zr—*Nb Tl 4 1~57fED2 x 10°ODFFThENED
NBLEFEM Ui, RICTHSOMEA N L REY 5 = L2 NaOH, NH,OH, Mg(OH).#
L UCalOH,EMATEY 5 vRIEOBAEAR, FRALIBEE, REBRu 7 =1L E2HEY 5 =viC
EHLI-0b FID& Y 5 YEBEOMBA LR, F#LIBEODF SFBEERE L. TORER,
Ca(OH), & BB v 5 = VR ICEBEMA T CalpO; IMEBAAR, FRTHE, < fHHEE “Zc-*Nb
BT IEL L, FODF (2 EEE: 5 x 102~ 1 x 103, ®Zr—%Nb : 1 ~3 x 1 0*85F 56N,
HEEOFBE MDY 7 YEBEICETEN T 5T &5 572,

%ﬁ@%%@aﬁﬁ%ﬁ@ﬂ@l&é&b,MM/A)%®ME&1980E5H#b7H£T£
R, 527 Ltz BHEFERS 07 OMBMETEOFEYDF (da fiHHE: 8 x 105 *Zr 1 1 x 10%,
“mbzasxlm,CﬂML%@@iﬁ,ﬁﬁﬂﬂlﬁ@ﬁﬁDFﬁaH%%:a4x1m,%h:
L6 x10°% ®Nb: 5.5x% 10°TH 72, FlPICIE™Cs, #ShosgiE s dhe 1 07~
1 0~°¢Ci/mfl FBETH T, MMBOEBRERIEZECL-TD2EHPA (128) Lt
W (688) IKHEL, S5 REILAS D HREEMNIERHEFIE LI, BEIFFRAT LI

—RE Lz,
s % X #®

{1) Y.Kawakami : Large Scale Production of *Mo, Isotope news, pp 6 ~7
(October, 197 7) .

(2) HE=mN, HBEL, KEESE, Hl= ELJAHH—M761QOQ78$4H)gmmﬂﬁ
HEZk DGR GRSt 2 v ROBEE LIFHER 7 1 vy OBREMEE)

(3) S.TACHIMORI, M.IZUMO : Radiolysis of DEHPA-CC£, Solvent Mixture in the
Presence of Aqueous Solutions, Journal of Radioanalytical Chemistry, Vol, ANz
(1981) 329-337

(4) AKERE HEZMA, NFRET, ERERN 77 Y ELIORSREIAZSLT VLY ¥
B> B LOESBERNE NS 55, AR E57-130698 (1982)
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Table 1 Characteristics of organic liquid waste by 235_U(n,f) 9Mo
production
: As of September 1979 -
[ Nuclide Half [No.l storage No.2 storage Agueous phase of
15 tank tank No.l storage tank
ife
50.4(L) 29.0(L) 7{L)
Concentration (uCi/ml)

957 65.5(d)| 2.5x101 2.0x10% ND

By 35.1(d)| 5.4x10 1,0x10° ND

106y, 369 (d)| o ND 1.7x1071

137: 30.1(y)| 1.0x1073 2.7x1073 3.2x10°

184¢q 284 (d)| nD ND 1.4x10°
a-emitter 2.0x107} 2.5x107 1.0x1073
B-emitter 7.2x10° 1.0x102 1.0x10%

Concentration of dissolved element (mg/ml)

Fe ND ND 1.9x101
Cr ND ND 2.1x10°

. (0]
Ni ND ND 3.5x10
c1 ND ND 3.0x10!
u 2.1x10} 2.7x10} 1.0x10°%

ND: Not detected
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Table 2 Effect of addition of ethyl alcohol on decontamination

95

factor of a-emitter and 952r- Nb in the extraction method

¢ 957,95

Concentration The number DF of a-emitter OF o Nb
of Na2003 (M} of repetition
. of extraction Without With Without With

CoH (OH)  C,Hg(OH) CoHg(OH)  CoHg(OH)

1 24 66 10 27
2.0 2 110 1200 29 830
3 320 2900 | 4q 1660
1 24 57 15 28
1.5 2 150 2109 32 280
3 540 2600 35 2000




Table 3 Decontamination factors of a-emitter and

JAERI-M 84—024

Pzr-I5np

by means of spontaneous filtration depending on

each reagent of neutralization

Spontaneous filtration

Reagent of [ConcentripH of -[Sedimenta-|Filtratfon condition - oF
neutraliza-lation of{the end jtion z - :
fow 7 gl ::.::J;;:gg e e
NaOH 8.7 {102 | 0.48 | 8.4 4 10.032 [> 280 | 1100
NHyOH | 8.7 | 90 | 0.75 8.5 4 0.038 | >280/{ 1500
Mg{OH), | 8.7 | 9.2 | 6.45 7.0 4 |0.079 ;>280| 1300
Ca(OH) | 8.7 |11.0 | 6.00 7.6 4 [0.085 | > 280 | 1580

Table 4

Decontamination factors of a-emitter and 952:-—

95Nb

by means of filtration under reduced pressure
depending on each reagent of neutralization

Filtration under reduced pressure

e e RA Al -

No. o) 122|190, (€03)5 ""’2"1‘2332 reaction 't?EE:EtT;- cizem) ;Ei;i?q a-emitter [°zr-"Shb

I |NaOH | 7.0 | 5.5 | 11.6 | 3.6 | 5~10] 005 | & 20,
2 [nHeor| 1.7 | 8.8 | 10.0 ] 83| s5~10] 0.6 35 | 420
3 [MgloHy| 12,0 | 9.7 7.8 6.5 | 5~10 | 0.14 17 | 1150 |
4 [Catorhs] 17.8 | 145 | 9.6 | 137 | 5~10 | 017 | 380 1710
s « 178 | 145 | v1.0 | 135 | s-10 | 018 | 380 | 1580

Table 5 Decontamination factors of a-emitter and 952r~95Nb
by means of filtratipn under reduced pressure
based on direct neutralization with Ca(OH)2

Filtration under reduced pressure

Reagent of Concentra< FloccutipH of the Filtration condition DF
neutralizati-jtion of ant {end on the -
on | U?ﬁ:j::;;s Jreaction gz‘:g:e::ra- i:l:er t;?:::t a-emitter 951',_95%_
. (ma/m) | () | {en/min}

Ca {OH), 8.3 | ves 2.8 6.6 |5~10] 0.25 | 320 | 5050
Ca (OH)y |- 8.3 }n. 2.8 6.7 {5~10] 1.36 | 660 | 1900
Co (OH), 8.3 |no 13.0 6.8 {5~I10] 3.82 |1200 {3000
Ca {OH), 83 |n 12.6 7.5 |[5~10] 2.19 | 550 | 1500
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Fig. 1 Flow diagrom of Mo production from irradiated U0,
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extraction
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Fig. 2 Relation between pressure difference by purge
gas and stored volume of organic liquid waste
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Fig. 7 Effect of addition of ethyl alcohel on
decontamination factors of a-emitter and
95Zr-gSNb in the extraction method
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Fig.10 Variation of filtration speed caused by
neutralization method of CaU,0,
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Fig.13 Structure of filter
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Fig.16 Gamma-ray spectrum of treated D2EHPA



