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444 BEREE7vo-v—-FEEBEORE

7 —Vv— b REERFETIEY S CORMBEBEEHTIIRT,

X% & T BB DOBPIRLE

1000~2000me ./ £
=-%@Ifgm6%&?5%#%2&@%%%&@@%@%<@“5°
cWHBROTBPHOIBPRELAWBABTH 250 "UT &Y 5,

CORBELH/IKETERMERE (A/OHk, BREFBE, KE, BE) 2Rkdi,

Bk, LR EEORTRUTVIMBPEENHEEERLATPO r BHRRE
%I;b]\éf%ﬁu:o 10"R & 34T 2300mg,/ £ ODBPAY 0% TBPRICER T 5,

B — 9 iDBPO BB A 1&F0.05, A0 1 LTKkDAEBEREEEL L
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#£—10 DBPHRHBLEBRY

it h ODBPEE Kdooe A/0H: % oOIBPILE PHERE
5 X110 3%*mo £ /£ (1000°*™) 0.1 0.1 2.5x 10 %mo g /2 (50F"™) 14
{ #” 0.1 0.1 1 xi0 *mo g /& (200°"™) 4 )
# 0. 05 0.1 2 5x10-%mo g /£ (50°7*™) 4

1 x107*mo £ /£ (2000°°™) 0.05 0.1 2.5x10-*mo £ /2 (50°°™) 6

tRERBROX ST, BPONEFERE0.1& LES, 10007 "D0BPE507 "% T
ETIARHRUBORGRALELL, 2 4ROES, 200°PP"ETULIRETEL
CERHB, IO - ATHRETHOMBOELN L L2TORIEHE VT, 0.105%
ERESRETEE3RETHIN, EEORTHRER L - CEBFORENET T
BRODDERBIF -6RCRENIEIICERT S, L-TIDELOBRYEMVES
TERIELKRLS,

—7%, DEBREE0.05& Ly -2 Tk, 10007 "D0BPA 4 BETHOPP™ITIET 9 5,
M02000°"E LAEBATHOBRORSPETHEEI TETEES I EMAE, L
L, ShoDr —RTREBBEDPIIE 4 x107%m02 /2 (HHEHEDIBPEE : 1000770
BE) ~1xX107'a0d /£ (HH#EKOBPEE @ 2000°°"DF &) OIPAREFINEL &
K0, H-TOBKAEREBEALE LREREETEHE 5,

XoT, DEBHOGETAEREREL, HOKEFTOMPEES LTS X100 *n0f /
LUTERDEENBE, COLDERE-TORRID Y2 vREVI VY YORE
0. lmof /LRl EET 2D, RELE LT KEFOBPRELXETIEILEND S,
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&—11 DBPEH 7o — v —F&#

KEFHBOHO
B B P ODBPIE A A/0 Ye# % O DBPILE BEBH
DBPiR BE
M 5 x10-°mog /2 (1000°°") 0.1 2.9 X10*mo 2 /2 (50°°") 0,0475mo £ /¢ 4
@ 1 xX107%*mo£ /£ (20007%™) 0.1 2.9 *x10~"mo2 /2 (50°*") 0.0975mo 2 /2 6
@ 1 x10"%m0g /2 (2000°"™) 0.2 <2.5 X10 *mod /£ {<50°*®) 0.05mo2 /2 =3
@ 1 XxX10"%mo£ /£ (200077 0.1 <2.5 X10 *mo£ /¢ {<50°°™) (.0975mo 2 /¢ 6

1, @, @: ®BFEFOravBEFI Y vi@iE=0.1n08/2

@ : “” =0.2m0 /2
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(200077 ™) &L, 2.5X10° %m0l .~ 2 (50°"™) tik, 2hBTETRET 3 ICH

RUOEH (REHEE
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. WELE (WD) ) RUORBELINIBREEILDLLOTH

TBPF D DBPEE AR A2000° ™ (1 X 10 %m0 d / £) ETETEERET &, 0.1

mol L DvavEE
THY, A/0%0, 209
=1l &z,

F 7Y yTA/lkD 1OEBTF TR TE cokEiIEE
5, NiAEEX0. 2008 /LT A3H8ERSBE, DT, E

DBPD ZELHEZE(Q. 0SEL F I B2z ic i3I0 . 1nol 2Dy a

VERREVI I VERTLENRSLD, BRELT, HEFEIBP (HEEH) cHLT

CETLVBEEORELETHERL &SRB, B, KELASHEHIIN S 3 0BPEEZ

0,.1lmof /2D v =29 BEFI Y rOBE, 0.05~0.0Tn0l ~ L EEDE

ELiia kX

IBREEERRILDIEETHZ, AECEBEOCLDPHEBLEIE CORBEYE
BIROERHEORLI. AIBOBE, BB+ b ) oAt kBIiLr ) v anikieHd
ELTHVoNTHD, HEKBELD18. dnol (Bl1v4210088) OFFY)va
BEEER TS, CORBTBPHODBPEE $2000°P" &3 53 &4, 145 = LN T 5,
TRRMS PV L0DBT, EREARDZELMETAEYKNDL, L-T, B
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Wahsd,
H-1HEEHELEBEIBOE 144 7 VRUB2HY A 7 VO BBREFIRE2ET 7
o—¥Y—bFTHD,
4. 4.5 BOWMBBCLZEERBRAR
CHITOERARBRELDECELOHBBC I 28BREEREER L,
B2, H3KABRIn—v—P2Rd, RIERRBLAREFHXBROZFHLERD
DBPATEEREF & B,

1340°°"DDBPE & L 30%TBPE30 L /" h THE L, THiL0. 2008 / h ODBPIEE
BiIr#HYT s, BIC4BRE S0 Il /LDy avBENS Y vERAERIE L,
CORBEENETRILLUTORKRIKLS,

#13 DBPICd & e H = vk

DB POk &5 i B2 VOB EFSUV IR = ik it & Lk
e B:(mot/h) (B/A) A0
! 0.2 0. 59 2. 95 0.2

2 0.2 0. 41 2. 05 0. 14
3 0.2 0.31 1.55 0.1
4 0. 06 0. 62 10. 3 0.5

Hll~4icE 5 YOBPRET w7 4 v ERT, Rund 0F& (K-14) , 10fFen
@%%ﬁl%ﬁ#ﬁb‘t#ﬁb, IBRTHRENTETL, FHREAPOIBPEEIRHEFREL
TIRETLTWS,

R~ 11keFerits2 3L LERRTHE, 0BG, 2RTLUPETE
ETL, 3BE»S IRABEBRRLUT &N S, BEcevbxBTEE5E, 3BRBOH
BHEIr,rOBRBEINE LR D, 1271, 2&=2T20", R—-13TiXL 55

FEE TP "OIBPABRBENRTIV S, Bk, THSORIK/RL T S KEHFDDIBP
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BERROZALESEYEANZILIOERLAAEELR TS 5,

30 9%TBP 0. 1N
DBP : 1340F"" vanBENFS VY
i Fo Fa

......

4 B T o0 Hl R 2R

......

S avEEFS VY P A 30%TBP
DBP

BIBZM () Runl~Rund 2540 P &5 5 30% TBP D DBP I Ml BRR M BT &
BoTsd, (€nLiRE)
2 BBRBPFEESENZIBPR2BERSFHBINKEANLIGERER
o (100%KkiEE~EMH SN 5 & RE)
@ WEBOEARER (Fo=F'o, Fa=F"a)
&?nH.F’MMwWﬁE(Cu)mmmﬁc.
Fo+Co+Fa+ Ca=F'o+C'o+F'a-C'a
Fo :DBPEHTBPOWE (£ /1)
Fa:1vavBelV3 Y yORE (£./h0)
Co : B TBP DDBPIEEE (ppm)
Ca BB v=29BEFI Y yPDIBPEE (ppm)
F'o, FIa: HIHBHROOKE
C'o, C'a: BORDFDIBPIEE
BH, ThoDHI3Lair, AELTHE:0R, EHE (Fa, Fo, F'a, F'o)
RTDBPIRE (Feo, F'o) ThHO, KEFOIBPEERAFEOERMASGEBL T
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X oT, KEBOROIBPEE (C'.) &

(Fog-Cog+FarCu) —F'g+C’os

C’ =
A F’A

18k, F'a=F,4 F'o=Fo,
C’o=0, Ca=0Tdbddho
Fo

= P + Cq

>

EULTHETE S,
thick-T, OB (1BRE) OKHPOBPEELMLEIENTESL. HiL
fo l REEDODIBPHEFREE U TR T,

Fl4 BOHMME | BRE OISR

Run No. H P OOBPEE kA8 O DBPE B DBP 53 AL R EL

1 23pren graoern 0.034
(1.1x10"°mo g / £} (3.4x 10" %m0 2 / 2)

2 agoeen 9FrQRP™ 0. 037
(1.8x 10 %m0 g / 2) (4.88x 107 %m0 £ /4)

3 480°>"m 11780eem 0.041
(2.38x10"°mo 2/ 2) (5.9x10"*mo £ / £)

4 <bprem z0ogeem —
(<2.5% 10" %m0 2 / £) (1 x10° %m0l /2)

Bk, B-15ici3xNy FETERIBPONEEH L EOHMMBEETELF -4 %
TRlfzeo COREID0Inol A LDV avBEe P3P yRUIBTBPRARICH T 5DBPD
DERSN Y FREERELMHBBCIZIBESETEEIENIEPREDONE, TDOI LI
B3p:AMET 1 RECETHD, BREEESAECELHNESE (SHOFHETTH
WA /B) THTRRMETREGFRAENTEDNRIZLERL TV 5,

—F, FERHIPOSERBEOIRLALY, wTHoBE3004EEZbLREN
UTTdH 5,



PNC ZN8410 90-019
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REBBLLTIREBRLTCVEIDATES, L-oT7nr—v— P REORERISE
OHB (Run-3) FHEIVR2MEBLAXS>ZERTLILEND 3,
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6 HOMHBTHNyFELEZIFAUCHETEESRATVEI LA S, 2 DEM
BREAEWICbM D OT, Ny FEIEFIRALVEBEEERZERLANGEETESC
EHABRTER, COI LR, BLHHSBSIBEERRSELTHOEANRTHEL &%
NTRRETEH B,



PNC ZN8410 90-019

B. &%EXM

1) R. Becker, F. Baumgartner, and Steiglity ; KFK-2304 July (1979)

2) “TBP Extraction Systems TBP Degradation”, A, Naylor UKAEA

3y “An Alternative Solvent Clean-up Method Using a Hydrazine Oxalate Wash
Regent”, 0.K, Tallent and James C, Moilen, Nuclear Techmology Vol.59 1982

4) “Destruction of Oxalate by Reaction with Hydrogen Peroxide”, J.C. Mailen,
0.K. Tallent, and P.C. Arwood, ORNL/TM-7474 (1981)

5) “Bfficacy of Ammonium Carbonate and Ammonia Solutions in Tributylphosphate
Solvent Clean-up”, Berthold-G, Brodda and ErichMerz, Atomkernergie,
Kerntechnik 43 (2) 114~116 (1983)

6) “Assessment of Purex Solvent (lean-up methods using a mixer-settler system”,
J.C, Mailen and 0, K Tallent ORNL/TM-9118 DE003514 1984

7) “A Newly Developed Solvent Wash Process in Nuclear Fuel Reprocessing
Decreasing the Waste Volume”, H, Goldacker, H. Schieder, F. Steingrunn and
Steighitz Kerntechnik 18, 426 (1976)

8} “Macroreticular anion exchange resin clean-up of TBP solvents”, Wallace,

W. Schalz, For presentation (in part) of 18th Annual Meeting of the American
Nuclear Society (1972)

9) J.C, Mailea, 0 K Tallent
Solvent Dgradation and Cleanup : A Survey and Recent ORNL Studies_
[nternational Topical Meeting on Fuel Reprocessing and Waste Management,
August 26-29 1984

10) ME S
Vb7 ) -SSR LR B PNC 2J6124 89-004 (U



PH10

PHS9

PHS

PHT

PH6

PHS

PH4

PH3

PHZ

PHI1

DBP# T

(NqHs )2 C2 Q4

/———\
\
A

DBP#T

‘) 47 12,75 1

Ny

N

(&)

S

NeHs HC2 04
B

S

H—1 vavBIElFs Y ORBREY2vBE K Yy LIBPORIE

610-06 OT¥SNZ INd



v EEE Yy
(0, 1M)
F; 6 £/hr
F; 4 2/hr
F; 3 ¢/hr

C: 1 v N — ¥
T —4F T —F T - £ -7
| r
30%TBP Fo-fy7 ¥4¥790ky7
DBP;1340°°" O, O,
Ja Jad
F ;304£/hr 2 3 4
5-3
E
ik
-@
iR
KIBHD (Ag) EEEOD (Org)
iU B 4 B
B—2 BEEERE7e—-v—+F (Run 1~3)

610-06 OT¥8NZ Dud



-7 —

W% TBP
DBP;1006°""™
F;122/h

YaBEFS Yy HNGO3
0.1mc £ .7 £ 01N
F;6.2£/h F,;2.32/h
i % e [ R
3 4 1 2 30 TBP
DB P <hQrrm

2000°°"

Bl—3

BEEBE7a - —F (Run 4)

6T0-06 0TFENZ DNd



’é B &7 RRF LM

pH

Q5 B 5 2 ﬂiﬁ%%ﬂﬂ/
AR e ¥ UVA BT
S
o
2
10 ek ED U TaR (me) 21 10 50
T T T T T T T T T T T ]
1 2 3 4 5 B 7 8 9 10 11 12 13

DBPH F&E (me)

-4 vo2uBNO:eVFSYVUYyETHRBRETY29BE VSV ry~OIBPETHE

610-06 OT¥BNZ JNd



PNC ZN§410 90-019

-1
= i0
foTi]
St
Q
~
m
Q
1072
~
1073 |-
10 | |
i0 -3 10 -2 10~i

[DBPlag M

B—5 vavBEFS5YY—30%TBPRIKH I 2IPOHE

— 27—



PNC ZN8410 90-019
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NO\ : 0.2N,NGH (5E L

Diluent Selvent Feed Scrub HN - HNO; Strip
14 4564 2240 95£.h 4640 | | 52060
ﬂ , N Py -
101 103 1101 107 110g 1110 1117 1001 1004 1012
252+R+ 10 252-R+11 252+R+11 263-R-10
265-V-11
25g/ £ 5% 0.1N 255/ L
Na:C0; | [ NaOH HNQ, NasCOs
D 150 | froesm | [10em| |102m
252-V-14
1 To 254-V-186
252-V-13 IllU 11 12 13 °
—p HHHA
254R|101 o> 5 Wi
Ij——> 264-V-186 256R101
SEHE I A2 TEEBRRK( 11U/ day )
256V186 256ViZ2 Scrub 2066H18  201V17 286D242 Pu Strip
Solvent Solvent U Feed 714£-h  Solvent 1IN HNGC; Sotvent UlWnitrite 170.£/h
65284/ h Possille 936£4-hHNQ3:3N  HNOs: 3N IOTiEUh 131/1l1 957 .£h 57272914 H
Loaded *
p4 N, f Solvent L
1401 a8 Wiz 1M 1415 1221 1501 1507 1505 1507 15081511
i 1 B8 iy -85 R A Pu ¢4 Pu it &8
255 255 255 l_ 255 255
I
WASTE 7825 £.'h Loaded Solvent
U Strip NagC0Os NaOH HNQO3; Naz:CO0a A
849£-h 25g/4 5%13N Q1N 25g/f PuNiirate
— =% HNOs! 0.02N 214 £-h 143414344 1432 265V 11
—D> HEHE J l__i 4 4 i
161 168 F———10 11 12 13 .
mmEny 355 R U 1 I A Dilicent
1.0£/n
255 IR
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256V 16
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DBP#E ( ppm)
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DBP#EE(ppm)
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DBPEE (ppm)

-———e——— HEETOD B P (5HE)

——— KD D B P ( HEEH )
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10} fr ———— \ —

10° | | 1\
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F&~ 1 Highly Active Solvent Washing Techniques used in Purex-type Processes?’
Highly Active Solvent Wash Procedure
Plant
1 2 3 4 5

BEurochemic
Belgzium

Marcoule
France

La Hague
France

Windscale
U. X,

Hanford
U.S.

Savannah
River
U, s.

— =
[Fo M|

Filtration

0. 5M Na,C0s in last
mixer or backwash
contactor

Na:cna
(70°C)

U.UlM HKO, in 4
stage mixer-settler

{25)

0.23M NaqCOD,+0, 05M
KMn0 in a special
contractor

(50 )

0.24M Na,C0, in a
turbo mix contractor
(55 )

U.ZM Nazcﬂs in a
column

0.25M Na,CO0;z in
mixer-settlers

Filtration through

10—20 ¢ sintered
stainltess steel

NaOH

O.IM N32CUs in
Holley-Mott contactor
{60 )

0. 32¥ NHOs in a
pulsed column

(50C)

Dilute acid 1n a
turbo mix contractor

(257T)

O.ZM Nazcna 1n a 2—
stage mixer-settiler

Filtration

0.5M N32C03 in
packed coluan

(60T)

Na,CO,

0. 1M NaBH in 4-
stage mixer-settler

(60%T)

0.24M Na,CD; in a
turbo-mix
contractor

(40c)

0.38M NaOH in a

turbo mix-

contractor
(55C)

0.01M #ND, in a
column

IM HNOs in packed
coluamn
{25 )

Filtration
0.0IM HND; in 2-

stage mixer—settler

(257C)

Filtration through
a hed of fibreglass

Filtration through
§ ¢ sintered
stainless steel

1M HNOs in mixer-
settler

6T0-06 OTP8NZ Jid
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# — 9 HDBP and H MBP content of the organic phases after®
treatment with various alkaline wash solutions,
(3349 b+35—38)

Starting Concentratien {ppm) after
Concentration GEBxtractant 1st Bxtraction 2nd Extraction 3rd Extraction
Samptle HDBP H.MBP -

(ppm}  (ppm) HD He HD Ha HD He

P1 920 430 (HN4) €0~ <10 <20 - - - -
NaC0, <10 <20 - - - -

NH,OH 520 72 <10 <20 - -

NaOH 590 101 <10 <20 - -

P2 4500 3430 (N 4) 2C0s <10 <20 - - - -
Na,C0s <10 <20 - - - -

NH . 0H 2950 638 48 <20 <10 <20

¥a0H 3889 961 <10 <20 - -

# — 3 Evaporation residues of the agueous phases®’

Residue at
Extractant
‘ 200C (9%) 400C (%)
(NH4) 2C04 10 8
NaCa, 135 115
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#F£— 4 Dverall removals®

Percent removed

Scrub solution

Uranium Zirconium DEP
Sodium carbonate/tartrate 98. 99 >99. 8 99.5
Kydrazine/oxalic acid® 93. 5 9%.6
Hydroxylamine/tartric acid 96. 8 82. 7 34.5
Hydroxylamine/citric acid? 99.9 98.9 9g. 3
Li0H/sucrose 98.6 81. 8 98.2

2Precipitate in feed,

#— D5 Fraction of filterable zirconium in product®

Zirconium removed by filtering

Systenm
(%) (pg/me)
Sodium carbonate/tartrate >95. 4 0.37
liydrazine/oxalic acid
Hydroxylamine/tartaric acid 4.9 0.04
Hydroxylamine/citric acid® 80.9 0.076

LiD#/sucrose 10.5 0.4

2Second scrubber used sodium carbonate/tartrate,
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