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Development of Partitioning Method: Precipitation
Behavior of Other Elements in Separating the

Transuranic Elements Group with Oxalic Acid

Tsutomu KOBAYASHI, Koichi SHIRAHASHI and Masumitsu KUBOTA

Department of Environmental Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Recedived October 2, 1989)

Precipitation behavior of elements in a high-level liquid waste (HLW)
was studied by using the simulated liquid waste, when the transuranic
elements group was precipitated and separated as oxalate from HLW generated
from the reprocessing of spent nuclear fuel.

The results showed that over 907 of strontium and barium were precipi-
tated when oxalic acid was directly added to HLW to precipitate the
transuranic elements group, and the percentages of these elements precipi-
tated were affected by molybdenum and or zirconium, Therefore, a method
of adding oxalic acid into the filtrate was studied after removing
previously molybdenum and zirconium as precipitate by denitrating HLW,
and it was found that precipitated fractions of strontium and barium could
be suppressed about 10%.

Adding oxalic acid under the co-existance of ascorbic acid is
effective for quantitative precipitation of neptunium in HLW, In this
case, it was found that adding ascorbic acid had little influence on

precipitation behavior of the other elements except palladium.

Keywords: Partitioning, Precipitation, Transuranic Elements Group,
High-level Liquid Waste, Oxalate, Reprocessing, Spent Nuclear

Fuel, Strontium, Denitration
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NODRFEBEEIDLT®THY, varvBCIZRBE~DOFEEL/NSWEEA LN L0 THEERE
WA EIMA N o7c, BWE, HFTLETERVBY S VLR DAm, CmiC 20T, BLIVER
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124 © Nd, Na, Rb, Cs, Sr, Ba, Cr, Fe, Ni, Zr, Mo, Te — HNOs &

158%4y . Nd, Na, Rb, Cs, Sr, Ba, Cr, Fe, Ni, Zr, Mo, Te, Ru, Rh, Pd

—HNO; B
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B LENTERY, FLLENEABICST 90U BRI A2 Evbh o, 72, Sy
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mg1Kvgvﬁﬁﬁézmﬁﬁ®m%$@%%%?ﬁoNd%%mfw;v@ﬂﬁo%M
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BELTRO L. BORAABRILDVWT Y2 vBICL 3 BRERDER ST - 12,
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Cs RUNa DEBRFRELLELET, RbOEBEMEQIIEFRAETIT - 12 i #EE,
BAY ¢ —7T v v athBIR TR 7SO Aa AR EEZER L, £/, thllADE
2, 79 ABESFFRECLDERL, KBl 3 -—BETTEHRED Y -7 v ¥+ LTISPS
—1200 VRO B AR L fz. 2258, MAERUREDMFCEOTHER LK% Table 1ITR
T A, Np—237 DEEHREIR, ORTECHEDOE 2 7 Ge R EAREHET 29.5keV D
AL TAT - 7o,
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31,1 VvavEBBEEEAEORBREY
(1) 1 584 MEERR S
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FOWRPOBEEL Table 2i0mRT, kb, FELXSOEOHEDL YL Y2 VB 1.0 MR
M4 sz ticko#y s v RUFIEITZEOREZE LTHB LANI L 98K EHLERSE
B ENTEARL, HlldNEEBICST & 90 EERT 2T &b, 72, Sy
LELCTAH ) LHEEEREDOBa bRIBTH 7o, LD EPS, Cs B 80 L L&
%?5%®®,ﬁvavﬁ%ﬁé%%éﬁfSrﬁsﬁ%ﬁmmﬁbfﬁﬁﬁéc&H%Lw
T EDbpot, BEROWECLNE, Sr, Nd- I MBEERC Y 2 vEKBERAEBRML
FHEATIY, SrOBRTEERBISHITN TR ELSERABRICE o &L, St
BESTHLBLPT AU bDEZZSNE, St RUBaliAIT, Zr PRh DB LD
Shic,

Fig 10 Y2 VBMEEFUTEORBRROMEETR I, Nd ZR0TY 2 VBRIEE 020M
5P SSr, Ba, Zr RURKSUWERLIEUYD, 0T5MAMNETHEFRNTZE ETKELT &
Whr ot T, Zr HRURMZSr ©Ba FHBELTY 2 vEEEOHEMICK 2 EED I
EHREPHTHED, TNFNOUNBERB OSBRI ISBCTIRIE BB II LB oTc, &
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ﬁgzmNd&ﬁsr@v;@@%ﬁ&%%%@%%%mﬁoCﬂbi%%b®%®ﬁ%&
—FH L, BEAEZBAEENESH, TOEELONIEECHLTRBY L2FH0Y v BY
b THE T ENh T,

{3 1 2 kOB R %

St DB EEA5Z A TEROTELLD, 4BO12THL T HEETHRBERL
2, 2% DRu, RhRUPIEZRL 1 2HAEBERTEREZIT - BEEZ Table 41RT,
IRDD, AEETRICERRCS RUBa kBT A2 S bbb oo, £/, LalODH
Srl#d B L, Na, RbBRUCs D7 A U ERBAENSLIDELUWEL, 208 1.0 ME
MOEEXCs DIBFERHRBHEMT A LMbhrot, CORY, HEBELERITLA ) E
BLTEORBAMZZ2HNESASZ EEBEbN 3, wFRC LA, T~ AE&ELHEBE TORE
LTCHSTr DILBANZ R EMTEROL &b 7,

E£7, Fig. 3 v2avMEBEELINTEORBROBELART, Chir s, 16MoEER
BERMU LY 2 VERIBE 026MMNE A SHEMSEE D, Nd 20 TRILBR OB 5
TR T EC LD b ot WTFNKLALRSOREDLS, BEETERUBRT 2 THRIC
KRR NEBABEZ NN Ebip 570,

(4) 1 ORR BRI

é%KSrmm&cw%%ﬁzémi%ﬁmét& CD12HEAFRDPSMo RO Zr 2BV
Rl OBRDEBERTERAITOCEC L, TOHMEL LT, Mol va VEEFEZ KT
By VBB EAAEENARE NS, ZrSr bW IBHARTHBRTLIT &,
Mo, Zr RUTe EBTHRELTBVWTHLE N 7 F VB Y V2 =7 6E0LEHAED TR
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H)=006M& B, TRFNOBESFCO>VWT, (B-A)YHFe, Cr, Te ZiLLiRE
MEAZONDL, £/, (C—BIRBOLIEMo RN B ZrOEEBILLE, &5, (D-C)
RESEARORECLZ, WTHhIZLS, MoRUXHEZr OFIEC L » T2 7BOBME
ARELHMTECE, £/, NdTULEBY 7 Y RABOURBREIELLLZTELS, F
WINOLDRNEFROIBOTHE Y2 vBEBIEBRSE2ERKEE L,
(2] Sr OEBEHEE

Fig. 6 iZSr DAY - vEBEREIEBREOWMERATRT. 1 0RSREI 2T CEY
AEVG, SrOLBICKRETMoRUXRZrOBERIESLTHEL. 23D, va vBEE
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Table 1 Chemical composition of the simulated liquid waste
and analytical method

Component Concentration Reagent Method= Wave length
(mol/1) (nm)
Nd 0.127 Nd(ND; } 3 6H2 O ICP 401,225
Na 0.076 NaHl 3 FAE 589.0
Rb 0.0074 RDHO 4 AAS 780.0
Cs 0.0371 CsRO 4 FAE 851.2
ar 0.0165 Sr(NOs ) 2 ICP 407,771
Ba 0. 0207 Ba(NO3 ) 2 ICP 455, 403
Cr 0.0091 Cr(NO3 ) 3 9Hz Q ICP 267,716
Fe 0.038 Fe(ND3 } 5 9H2 O ICP 259.940
Ni 0. 4060 Ni(NO3 ) 2 6Hz O I¢P 231.604
ir 0. 069 Ir0(N0 3 ) 2 2H2 O ICP 343,823
Ho 0.069 (NHgy ) g HOo 0 2 4 4H2 O ICc? 202,630
Te 0.0068 Ha Tel 4 2Hz2 0 ICP 214,281
Ru 0.034 RU(ND) (NO3 ) 3 ICP 240.272
Rh 0.0080 Rh(NOz ) 3 IcP 343, 489
Pd 0.018 PAd(NOs ) 2 ICP 340, 458

« ICP: Inductively Coupled Plasma Atomic Emission Spectroscopy

FAE: Flame Photometry

AAS: Atomic Absorption Spectrophotometry
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