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Investigation of Thermal Properties of TRUEX Solvent
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0.2M CMPO-0. 8M TBP-n K &% > 200 -
0.2M CMPO- 1, OM TBP-n K 5% > 212 -
0.2M CMPO-1.2M TBP-n K 55 > 215 -
0.2M CMPO-1, 4M TBP-n K 5 > 217 -

BRAFLER  No. 97

BEOWEFIT 572, 7. PUREXIEEIC O
TEBRICANL &7 DR MBS B B b5, =2
TIRCMPO X DD 72 TBP. nF574 > 5 &
UTBP/n RFH 2 oWT LR & DRIBICE
1T 6 HEEDRE 2T - 720

4.2.1 DSCHIig:H#EBDFHE

DSC#% v THIE & N7k FES G (DSCHl
KR 20 65 I3FBE (/). FSBMBIRE (R—2 3
A > EDSCHUIHR & DIERF & DIZR) | B Fe#h
(E—2) R, MRS L2HANL Z &8
T&E 5, REBIIDSCHMFE ~—2 54~ TH
ENEWHOEBICHHFIT 22 L6, 22
ET 2720, #ipeic XX, 4 o7 a, WEEsY
7 555D BEE B O W o B TR 2 I E L
T, EEEROBEICE 282 KD, KkRXic &k
D R ERD BT,

MAH=fA

ZIT. M
AH

KB OER (mg)
RO MATE RN 72 ) DT AL X
%4t (m] /mg)

£ EEER@I/m]*)

A E— 7 ERmI *)
7272 L. mJ] * 3% L 722 DSCRIER o Hifk 2 & 15
LN eEEEET,

-

-

4.2.2 nFFHPEHEBORCICETHEME
nRF7 1pe 6t LT, 10NEBE DR % 4 ~
Gul XS TEELILWIZHAL, RivE
DRI L 72 & 2 HODSCHIFRE (REEE 7T xe) %23
ICRT . 720 nF 7 > LFEER D BV I & FRE
BOEMAEZX 4 I12RT,

185°C  [T— A
R[]
i &
¥
&
R
®
gz
BE (C)
3 nbFh HEEE(ZARR)BRMEHMBODSC
B AR
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30 .
I i *—3
N
. 5 4
i .
© X
3
e 4
X SIRIBEE 5. 5X10°kJ/mol
i o32.4kd/g
2 IR
# | A BB (BN SEFHY (I =15
21 I .

6 8 10 12 14 16 18 20
T (GEBE/ FFHhY)

4 R FALEHEBOHRATORMENEL
(BafnsEE)

n k7% > L EEEO PEIER TIZ. FT AP
IR L T BB B AL eI B AL
e dr o 725, RHEE A IRAE -7 AR TIE. 168°C
o RESISAHE E D, 338CATIE TRIDAHRET
T L, nFFH L EWEEEDRIETIE, nF 7%
Cl1ENY ) DI RSE (BRHEBE) (35.5
X 108kJ/mol (32. 4kJ/g—n K 774 ) &\ 9 %
HpsiR s 7z, RLFIZREE (I%R T 5 TBP 1g
72D IS TLMERES ETH > 72, T2,
SC—DSCHIEIZHB VT, nF7F7 > 1 'V EDUS
T AHRERIIX 4 L D HISENLTH 72,

D B 1. n KR A v EREEE & ORIB T, 5
S 7 BEAL RIS DALER Z2 LIT o & 5 I2IRE
L.

C,oH, 64, 8HNO; —>12C05120, 4H,0+7, 4N, --(3)

s E =R nE (GEEE) 137636k]/mol—n F
5% > (44.8k] /g —n K7 >) LFHE LTV,
Z 1. SC—DSCRIE T/ 5B E32. 4k]/g—n
R i T MEE T H 5, D
2y 12 3R o 72 I is B & SC—DSC TR & 72 56 3k
BEo2F. nFFh > X MBI RHRIN G TV
i, ZIZFECME 2 » 72 b Do, ERWA
CO,. H,0. N, % THi#S 3 —80 B4R
MTEEY g T ndibeHibNd, B, h
s b FAR IS REBETOTA) Z AV Tn F 77~
L RSEE D T HRSRIC BT B EE & HIE L THAF
B A 32k]/g—n N F0 v, ZORFDREEE L DE
NIEISEHRE LT3,

4.2.3 TBPrHEEBOREICETZ2EME
(1) TBP®#E¥HE:
TBPIZ110°C LI TEENIC AL E T, ®-< D

BAREER  No.97

WL 23

188°C
"
#
g
R
¥ /
140°C o
— // W\\.-\ /292 C
\ 3 /
VRIS N
164°C
BE (C)

5 TBP—RNERTHAH (10N) dDSCHAR (HAER)

L. S RTEEE (S < Ic o TN
%, % L CHEDLEDERR D 5268~293C b5k
MY Sl S T 25, Z B R RS R
Dk e sna’

2(C4H9O)3PO“)GC4H8+HzO+H4PZO7 ...... (4)

Barney & (3#li¥:7 TBP OB fEE TN T 55
S F. 112~268°C »iREHiEH ¢, DTA (Bk
LIL) P ARANRY P X—F EHACTHEL
72o SAER O IRAERMIZ. HOLCH (1—
TFY) OATHH., THREHE THOTBPD
Sy iR Eh13 228 /g— TBP, KIno i\ A v ¥
1379. 4kJ /mol & #Rl = LT v~ 217
(2) TBP/MSEEPHrZEE (BAHR) DEME

1009 TBP & 10N & > Pz H DSCHll # 2
K523, 72, 100% TBPFHTIC & 5 ik
DIERE % TAL S SO R BB OEIE R4 IR
4. TBP X 10NSEE & o PgiEiE (BAHR) T
13164°C 2 S RIEHHEE D . E— ZiREAT188C T
202°C FFE TSSO T L7z, F72, FHIZT 2
TYERILREE Y FA-T A ISRV REE DN L2,
B SEMFARE D FBVE 13, YRR PHRABL R ICAE T
BRI ICILET 5 2 L ARE ST WD,

k4 TBP—EBTEISEOHBBEER(ROREM

EZL
THELRE SRR E E— 2 RE RBE
) ¢c) ¢c) (/e
I 178 202 179
5 172 192 877
7 168 190 1267
10 164 188 1357
13.4 159 185 1510

E) RIEME 3 EHAIEOSHE
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24 HTERE

/

I/

BB (X10°kJ/moi-TBP)
F

/ AT 5.6 X 10°kJ/mol
| 21. 1kJ/g
\ | |
HE (EW) /TBP (EW) =14
. l
N A A o .
5 10 15 20 25

EJVI (F4ERTBP)

6 TBPELIEEEOD-MHRATHOREIMEBEI (BBFIR
#ME)

(3) TBP/#EED " MR THORBE

TBP1uf iZx U CIONFEEE DB 2 4 ~ Qul &
LS THEIM L 2EFO RBEOELEK 6 137,

THRICB T 2 BEKIBITL66°C TS HEh E
D, E—7RELHAREIZIZEETH - 72,
6 % & TBP/REE D IV ILEI14L FCREE D9
FL. oMM EIZ5. 6X10°k]/mol (21. 1k
J/g—TBP) & v ) #ER:G L2, I DfHIZ13.
AN DURAEEE & 5 70 1009 TBP (BiAH) o Bk Ffr
B TOREE 5k]/g— TBPEE AR O #KI14
DR L7z, SHid, /KD & G HEFE I Rl Ee
PG SN B 72O TBP/ MR A I X TR
AT T Bl EZ LN B,

AN 6 B IRk EBRZ21T>TH Y. 100% TBP
DA FEEE % 20k]/g—TBP. SO TN
BI3EE LCw3", F72, ANl S IZTBP LAY
BEDFOSIZH LT, RDOFIGK 2L L. #Si¢
9 7 ROC B (GEEVE) & L T6)I D 528, 5k]/g—
TBP%#52Tw3",

Ci:H,, PO, +3HZO—>3C4H90H+H3PO4 --+(5)
3C,H,OH+ 14, 4HNO;—
12C0O, +22. 2H,0+7. 2N, ---(6)

—. Barneyl3BitRI231F 2 TBP & i
BEALEUBIC DV TRDRKIBR 2 HBE L Tw 210,

(C4H30); PO+24HNO; >
12C0, +24NO+24H,0+ Hy PO -+ (7)

C DEFDORIGE (FEBAE) DB 209 7 BH RS
HA3766kcal/mol (¥112k]/g—TBP)X L Tw 2,
DTAIZ & 2 BIKHR TOTBP/ B AER R T D R #h
RAIIEBRE 52 ©I12 R T150] /g — TBPARE
EFZ . REEEIC & - THME N2 TBPYIAH

BB ER  No.97

900
2
T ERNHERNENE |
5 .
~ L]
600
g : l/“/
LB / ERARRAE
i [ //.'_‘“:’ |
300 1 -
i /% BRARRE |
0 1 = 3 5 7 ‘ 9 11 13 L l15
MEERE (N)

7T HBEEZIABOIOUTBP—n FFhH>1nH
#EZ( (HABR)

ITE £ HHHER28wWt 2 & /K3, 2wt % 1T & 2 k%
310J/g—TBP & ZAE D, TBP/MEEERDEAKRR
28T 5B NIC L 5 HEEB #460]/g—TBP & L
T3, /o0 OIS 4 UL TFTL2
2, L >5-oTA%LUTOTBP L 2Bk &
NIZTRRDORy LV TIIRIE L Zevs LBl L ¢
‘(‘%)10)0

4.2.4 30%TBP—-nPFFhCHBEEOREICEH
3HRME
(1) 30%TBP—n F 7% > /FSEEEHFAE (BAH
R) DREE
30% TBP—n F7 7% > % fi5B2 (1 ~13. 4N) “Fi
ELHBIORBEORNERHRZR 7 1IT5RT, X
8 ITIF1IONFHER & FE# 720 30% TBP—n FF 4 > D
DSCHi#R 2 RTH. 2 DDREE — 2 BELET
%o 10NHEEE TIHMKIR O ©— 7 o JK)GBRGR IR HE

168°C @~ B A

b3
?é‘ 313C
z
131°C y 243°C 338°C
—5 /0. 3TkJ/g\\ /
| (3 -_----_.B\,/_(l'_z_ﬁl(:j L_,\_f

42C e | 216

RE (C)

8 30%TBP—nNFH > —FEHELTHET AL (10N)
DDSCHKR (HEABR)
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g 28‘ Q 5 )
2
1
3 % &
;[ &
r (
B2
Y
r [
16
O 304TBP-n KFH
" A A 0.2M CHPO-1, OM TBP-n K55
R -
2 3 4 5 6 1 8 9 10
HEETINE (u1)
9 30%TBP—n K573 & U0, 2M CMPO— 1. OM

TBP—nFF A EHBO-—HRTOERE
it (FARNFEHE)
(BRI 11T IONFHES i)

13142°C. E—Z7iBEIZ168CTH . SRMTIE

FNEFNTEC, 313CTTH 72,

F 72, X7 SHEEREE DS < %5 ITiEWRIR
. miSHo E— 2 L b KOSBEIIEIY 5 5%
BB IMESMOE— 7 DEPIRECZ &N
b5,

2) 30%TBP—n 77> /O MR THH
g
30%TBP—n F 57 > & B & O PHgEt (B

FHR) TiE. EBJSHT 2 P CHER S L7z h5,

10Nfis 88 %« AR ZRITB W T PHIEE K

A — 27 IS Y§ 2IBERE TORBIKE L

Ze 0, EIRAYE— 27 N B E I RIRMA B —

ITDF—) AT EENT W2, 30%TBP—n F

=2 /O R TO RSO BBIRES E—

7. 100%TBP/EEE MR L IZITHFEL
<. 2 hid. 30%TBP—n F 77 > —10NHEEF

s (BAER) OKIE Y — 2 & A~ TROBHE

RIS TIRITCRE, ©—2iRETlRI6CRES

BACY 7 b LTni,
%9@BP—nP?ﬁy(hw)‘7r¢éMNﬁ

BOGHMER2EZ -BORBEOEAZR 9 TR

S I X 9 7 530% TBP—n F 77 » DfifF#EE

1327, 7k] /g —iRABIEHETH » 72,

4.2.5 CMPOrMBRORIGI-HIZRME
(1) CMPOD B4

CMPOD &4 % B /VICE A L EiR» 5400C
F TRIE 21T - 72AER, 50C FHEICREE — 7 ¢
B s ek FNLLEOIRIE TIREALY 2 h -
720 ZOWEE — 27 (ZCMPOD RlREN & 5 2 &

By R

No. 97

BTRE 25

X RME

BE (C)
10 CMPO/fEEE (=4BR) oHDSCHA#R
(CMPO | mglZ |ONFHER 9 ulifN)

N, FORAIZ47C., MMEEIL73.3]/gTH -
726
(2) CMPO/RSBRD "R T FENE

CMPO L iR IAHKR IR E S5 &, BELTLH
HELICC ., BB LIIREBIZ K 20 TCMPO/#H
EEEANAE (BAH) TORBRIIER LT -72,
THROBIEICB W TEE LV ICCMPO Ing £ 10
NASEE 9 2 28 A L CTHlZE L72DSCHi#R % X110
ICR Y. 72, CMPOICxt UL CiEE D & * &1L
SR EORBEOEIAEZRILIIIRT,

CMPO & 10N 4B o 4% THODSCHi#& T
12, RISBAtAI3144°C FHETH ) BUSH#E T 13324°C
fETH - 72, 2 O RIGBALAIEE (3 TBP/ Mg
F. nFFh v R (W ohtd ZHGR) O
ISBMRIEE X D REM > 7 P L7z, CMPOX
REE ¥ ORI R EE I E IZCMPO & il D E )V
of, FEEEDEAIETHBRL, LK
250 Eoo 3R 1319~ 25k /g —CMPO (CF¥T

30
%5 g
Ed a B
ﬁ? 20 c.'.[.‘r—\.‘ —— =
> ~ae r ; ;
3 f e [ | o] @
:5 ° H | ] i
] / ® CHPO 1mg+10NFHER 10°C/min
g P TICHPO 1mg+10NTHEE 2°C/min ™
# Ad OCHPO 0, 5ng+10NFSEE  10°C/min
. ACHPO 0, 5mg+10NFEEE 2°C/min
10 TICHPO 0. Smg -+ 13. 4 NBHER 2/min |
! * -‘Eleﬂ:ZSlAL‘L‘ZO lSkJ/g -CHPO.
5 i
10 20 30 40 50 60 70 80
BV (FYER/CHPO)
Il CMPOMHEED —HAR THRMBEIL (850
FME)
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26 FATERE

20. 8kJ/g—~CMPO) Th -7z, TBPE H~Tox
SYXFKREVEEBE LT, CMPO & iR D
R TBPLHEEOKIG & D X LICHMETH 3
ek EZ BB, 72, CMPOHEMEIHREMED
EWPETH Y. BEHLLVATHERE & ORISR
Bj—iZ > T2 WiEELFHEZ L, 22 TC
MPODK5E % FiF 2 72812, CMPO & 4 Tlofa
MAREBBDIP > T WETBP£2:1, 1:1. 1:2
(BRI TIRA L. 2FofMxEEs» 5 CMPO
DELF FEEE % KD B ER 2 1T - 72, TBP DO EH]
FEEE 1321, 1k]/g— TBP X 4 2 X CMPO®&ufl
BOn#EvE 1321, 4k /g —CMPO (8.7 x10°kJ/mol
—~CMPO) &7 0, BArEEN2) T TBP L2
FEEOMREBETH D 2 L 0bhr -7,

F2. BiH VA THEARBE 2RI CMPO
CCHHERDENILIZRZ2TH ). TBPOHA D14
LD KELMHEERL 2, CMPOD KSR 5K
SHR R ITRER 5 B2 BRI IZ DO W TR,
AR ED 5. D MOSPO (methyl
octyl phenyl phosphine oxide) & B84/ T %
% H[O¢P] (octyl phenyl phosphicacid)?<%0 & i
T V%, LS RIZ DO W TR IT e\, o
Z T, CMPODREEEIC & % BRALS R IC D v T
TBPIZx§ 2 /" & o v & AR ) ik &
CO, H,O.N, F TRIGHH#D L IRET 2 & kR
FRRETE 5,

Cy H, 2 NO,P+27. 8HNO,
—Hy;PO,+24C0O, +33. 4H,0+14. 4N, --+(8)

Q)2 5 1L EFHIZCMPO 1V & BT
5 RSB ENLEKIT27. 8B N 0 ) EERIIZ Y &
HIzE )25 LI FIF—FKT B,

F 72, Barney 57 X Fl#tic. BIKR TORIG
AR )~ NO.CO,. H,O0& L. NO»K
DRI D EIRET S ERRPHRETE 3,

Cy4sH s NO,P+47HNO,
—H; PO, +48NO+24C0O, +43H,0-----+(9)

4.2.6 CMPO/TBP/nFFH > L BEORIEIC
Bz EmE
(1) 0.2M CMPO—1.0M TBP— Ry PHriA
(BAHR) DR
CMPOYTBP%2E/NILTI : 5IZBA LS
23t LT 1N 513, 4N F TOREEE 2 PHFIC 2 ¢
72 R R SEAT IS 12 O v TSC—DSCHl E # 17 -
72. DSCHI#ROH & L T, 10N EE Pk o
DSCHli#f 2 R12127RF, K12 TIER 5 iR L 72

B R No.97

xS FERE

RE (C)
X1z 0.2M CMPO—|.0M TBP—H4E8 (10N) P
B ODSCERR (HAER)

TBP— 10NAHEE P A R 2 257 L T
w325, 0,2M CMPO—1.0M TBP— 10NAYE:F
BrEE LA, RIGEGIEE 2143°C (K5 D
B164°C) . E— 27 BEHIITC (F 5 DEA188C)
X7 0. 100%TBPIC b~ KISHGIRE, ©—
7R L LAKIEMIC 7 L,

F 7z, B ETHEICT 2R ORE 2 2L 3
72E EORBBOEALE RISICRT, FHRRIEEDS
F K e BIChE, HRBEE LKL IONRSEE TL. 6
kJ/g— PHEEE. 13, ANTL. 7k] /g — PRrai &«
o7z,

(2) 0.2M CMPO—1.0M TBP—nF 5% > /1

BT (HAER) o R#BE

0.2M CMPO—1.0M TBP—n K77 > /g
PRSI SR O REB ORI ER R 2 K5 ITRT,

REERTREE (31~ 10N & B b SR 7208, 10NRSEE
P B I A BE L 72, DSClifR o 5] &
LT, 7NSEEPEHatE o DSCHIMR % X 1412589,

ZM” N
g .
'E‘Q /‘/_—
2 1,500 :
3 «
L]
& L
# 1,000 | /
500
L ]
% 2 4 6 8 0 12 14
WERRE (N)
X113 0.2M CMPO— |, 0M TBP— RYBER 18T A% o> 7Y

BRREZILRFD MBI
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#=65 0.2M CMPO—1.0M TBP—n F ¥ > —HEATF
EAREOHEBRETLEO B EL(HEER)

EREE— 2 BREE—2 IE——
R = RRHERRE
RIS E—2 RRE|RSE C—v RAE|

N  |mEE R = WiEE B ERAENE
¢c) (o) We | (o) () e /e)
i 165 182 83 - — - 83
5 152 172 351 266 300 125 476
7 145 170 429 266 315 140 569
10 (83 845 48) 139 165 178 282 324 84 262
10(EIAEH48)| 138 165 821 240 285 170 991

E) BIEMEIE 3 BUAIE O E

DSCHif o 53, R — 2 22 »ATTEED
5, ARIBMID ¥ — 2 DR BDBRIRIRE (3145°C .
v — ZIEEALT0°C, 72, BIEMoO - 7IRE
[315°C & 72, ZOKIRlo ¥ — 7 I3CMPO
%4 F 20 \W30% TBP—n F 77 > /il Py alel
LIRZREBEO B, RIoBtGiEE, - 7iREE
o7,

TNRYES P B 0 B A O KIBA v — 7 & &k
il — 27 DAFTORBEI569] /g & 7 » 72, 10N
B EATRE TR, TARIC T BE L 2o B MME ORI
A T262] /g, BEIEBEAA T ]/g& . EE
AR & BRIBSEAHDO RBBEOIZ3. 8 TH 72 2
PSR VAR & RIEBA O MR A R D EIEE
M. BEEMHEIZ 5 XTCMPORTBPDIE
ErEL . MRBOGHERNFZ T >TWwhldk
FZ bbb,

(3) 0.2M CMPO—1.0M TBP—nF 7% > /1§

o “HHRDFEEE

0.2M CMPO—1.0M TBP—nF 7% > D1lul
WHF L CIONRSEE 2 3R L., REBERML 2L
& DDSCHigR % X151 3, F/z. 30%TBP—n
k2 v —REEER £ 0. 2M CMPO—1.0M TBP—
n k77 > —WEERDFEEE D % X 9 1R,

.

X FERE

\—"/145"0 266
asac/  0.15kJ/g

RE (C)

14 0.2M CMPO—|,0M TBP—n K &5 > — FHER
%7754 ( 7 N) ODSCHi#7 (AR R)

ByARER  No.97

HrmE 27

186°C [L—1 iy S
= I
«——FHER

§?r
&
z .
g 139° -
,\__5*/‘ ...................... / o
156°C
RE (C)

15 0.2M CMPO— |.0M TBP—n F 5 H > /5EE
(ZHR) OEEIKEEEODSCH KR

TSR % e fE S 72 MR TIZ30% TBP—n M7
# v SRR & FAR IR E— 2 o REE K
), BREME—23FoT—Y y7ICER
Wil 5> T b, RISTIERSEGIEE 2156
CTH N 3M2C TRV T T 5, RICBHIEIERE
P ERERSR (BATR) 12 H10°C fE SR e
7 L7z,

9 H 530%TBP—nF 77 >~ /fg#kR. 0. 2M
CMPO—1.0M TBP—n F 77 >~ /HEERE L%
NSRS, 27.7. 27.5k]/g— B HE
L7 IRZTRILEERL T3, 72, AL
LIRS L ul iox LT, 1ONAEER 742 LIk
RIFEIELGA, BARBELRL,

5. bYIC

TRUEXEBEO B, AL 202 R T
728, BlksE, BRAKEOHEIE LSC-DSC%E AV
T L REER O BRI 81T 5 BB ORIE ¥ EE
L7z,

R AERTEK BT ARIEEIC X 2 KK & DBE
TEASEN A DS, CMPODE | K A 13179°C TTBPMD145C
L0 EL o2, FAEIZ280C TH D) TBPD
315°C & WIRWHER»HB S 72, TBP/nk 774
. CMPO/TBP/n k77 »iBRAEEH DT KA
. nkFFAroELRDESICHE ST, nF7
HrDBIKELNEL LD, 60~100vol%n F 7
A CIERBEEGRERELLHEBE L R—K 2
RKL72. 0.2M CMPO—(0.8~1.4) M TBP—n
K% v DB KIIE87.8~89.0CTHN. 30%
TBP—n F 5% > N88.6C LMETH 72, F
72. 30%TBP—n F 7% > £0.2M CMPO— (0.8
~1.AOM TBP—n FFA v DHEKEIZ. nFTh
COFRKEIDO~15CEWEL & o7, FEERIZ
B 0 A CHEBATARAEERL LTHERD
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28 FiffER

Fzo6 BELCHEBOSICE T SEABOLE

jid i OB % # FEHMBW/g)
TBP 13, ANFHRR T8 (B4R 1.5
BMEHRE (S8R 21
noFFn mMERE (ZH8R) 32
30% TBP-n K54 > I3 ANTHER A (BABR) 0.64
BMAMREHME (ZHAR) 28
CMPO RafFEME (ZHER) 21
0.2M CMPO-1, 0M TBP 13, ANRHBRFTAIE (E4AR) 1.7
0.2M CMPO-1,0M TBP-n F 75> 7 NFEER P58 (HABR) 0.57
fafRME (ZBR) 28

& PUREXEH: & TRUEXIBBEDB] K B, 3K
IN3FFE L, B LoMBEIZEICEZ S w

AL & RHER O BB O S E (FRBE) 12D

»TU3d, SC—-DSCTHIE L., FiEEHREE -

THERIREE & DBMRZ B L 72, ELRBBOT—
FER6ITFE LDTURTY. “HRICHIT 5 HAL
BEM-) OMMFESRE T, CMPOELTBP. 0.2
M CMPO—1.0M TBP—n F 7% > £ 309 TBP
—nFFA T, ENFRIEFIIFTELWEE % -
2o FE72, BEAMARITBITA5100%TBP 0. 2M
CMPO—1.0M TBP?O ZWSBRIREIC BT 5 Py
FHEOFBE O MM ER Y2 ) TIHTHE L WET
HH. REEE L TIZPUREXERE » TRUEXE
BTRELEEZ TP -72, REEISHBALE X
DI FHEE O E IV IHIE, TBPRCMPO D Y ES
IZ & D EAICERILT 5 LIRE LRSI g
il & T —E L 722,

SC—DSCTHIZE L 72 Ko B iEin 3. 100%
TBP (BAE%R) £0.2M CMPO—1.0M TBP (¥
MR) THNZ L %EFEDOHHEIRMAIZS 7 3 3
fHim» & -7z, F72. 100% TBP &100% CMPO
DZHHRIZ DWW T $100% CMPOD J5 KR Ml i1z
7 MY BB D 52, T ORISERIRE DX

22T iE, ABRKISEEDOHEIZE & & L ICHlRsT L
FALE
TRUEXZEBEDO R EMEICRH 25k, HAS

B L OEEHIERTEGRIC B 1T BB & O R IB 0D FHh
IR AHEEN T — 213, TR TE 220
T, ARG XD IFTEE LSRG TH 2 EHIBARRHE
BRoD 7 v & X G I V- BRIK FEBr 8GR T o oAk
W IR b 2 BB 21TV, TRUEXIEBR D47
AR 2 S L ISR LTV EETH %,

BEE

1) /NRM T RERRAL A BN & B FELES L VBRI TR D T 2
F-= FILERORNOEEDFSE” BRI, 82, (1992).
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F 1 SmOH);cr)D KBRS 23T % P E L

F2 THRMEL DR

KSR S log (FEEZED —log B 7k R ISR AR | FRIME
Sm(OH)s(er)+3H"  «—  Sm3*++3H,0 logk= 16,4 —log B 1) |SmE*+H,0—H*  «— SmOHz+ - 7.2|— 8.24
Sm(OH)g(cr)+2HY «— SmOH2++2H,0 logk= 9.2 —log B 15 |Sm3*+2H,0—2H* «— Sm(OH),* —21.7{—16. 48
Sm(OH)3(cr)+H* —> Sm(OH),*+H,0 logk=— 5,34 —log B13 |Sm3*+3H,0—3H* <— Sm(OH)s(aq)| —24.9|—24.72
Sm(OH);(cr) <«~—  Sm(OH)s(aq) logk=— 8.5

2128 F, TNITE b &, loghsidiTiz—2 L

TWwb EWZ 55, 1o I27% ) B - T

(Sm (OH),(aq)) N Joghual co

+ e %, INIE. FNENDOREMESEARD LR SHS
WALTEB., BB W T AR EEAHET] L

(H")’K, (H")’K, (H")K, . e 9

= " + S + " T b 720, T LD b P eiBErKE

3 2 1

LTWwaeosEz otd, logh o THIMEE
e 3) DEDEHEL O E I PIFBEORY Hic XY
'yo

msm, (HHIZZEZNZFNFERAEZRA L. DT
FIRICIVQRIC T v T4 72T
DB ERK,L Ky, Ky, K, 2B H U 72 BT D 55
RERI X3RRI ick b &, pHSLITF.
pH8 ~9,pH 9 ~120pHEEIT B\ TKEH &
7o BREMEALERE I F L FNSm3*, SmOH2Y,
Sm(OH); (aq@)T& V. Sm(OH),* D F L5713 &
PHEEIRIZB W THhE3WEHEZ 515,

3.5 &z

LIk X 048 & MoK ) 7 2 o) Bk
FInE %, P.J. Brown & DHEIE LU 72 7K 453 i
EIDTREE % B TR L 72 T RME & o
L. BT %4772,

LT OIS % % 2 72,

pM%* +qH,0 — [M,(OH),J??~ 94 qH™*
D PHGER By 1T TFORTCEMTE 3,

—log Boq=q (¥ ) +qUH &) [g,(Z/r? +g,) ]

L 22T g1=01+4+25+D) (Z+2)
g:=2m)Z—-1)+0.len—3)%2(1—-S)

S=AF rOEINE s WEETFOEE
D=RTD (#HEAICHEMNZL) dPUEEFOFLE
e AF OB dELEE T

n : AF roENBRER TR

g(n) : Slateric & 5 BE#x

Z o HLEEA A o B

r o AF P

AR DB 2N DEIE SR & D 51 L7z,
AFFERER B L ') SFHE L 72 TRl 2 2%

By AR R

2705, pHEMIZ L > TidpHD b $ 020 Z5E)
WEMBEICKRESBEL, FEIZBIT2pHT ~
9 DA TIET—F DT Y XDKRE L, £1HF
BEILL2EELD L, ZOBEBRED bloghii
DFEMICLRMBESIEL B LTk b, AFF
WiIZBTIE, HEMED Sy X0EE (£ 1
i) 22D F Flogh DBERMME L THW2
L& B, RIZ, loghDTHMEE DE 2D
W ZNDBEPE ) PERFT LI TILR
L7z & 9 12, Sm(OH); (cr) D B MR EE 2 574l ¥ % b
T, SmOH),*"OFELGHIITL bILTH-> T,
FDFHEZHED L TOBEL LD TH B, I
D721z, 2)RHFDSMOH2*DIFIZ +1Hio) 34
EDHDLDE LT, loghiahE DFREEALT
LD ERHH L TH, BHEFEE LTid, (2R
HOK, K, 22, 34)FTHE L 72MEI2EE L. log
KoH*—6.220 6 —8.2% TEALT 2846 12log K,
PEDREET E222E T L, #
DFETR

log Ky=—6.2 & Xlog Ky =—21.4
log K,=—8.20 X &log K;=—16.6

L7 0. log Kilidlog K, DD b § » 2 &I
SN KRELSEHT D LRI NS, T
SM(OH), * D & 5-53 H*SmOH2*+ 7 % 543 1= Hee L
TIEHITNA S Wb EEZ L5,

D Eomst oS, AR e )2 53Kk
A I ERE DRI C— T B LD EEZ B
b5, UL L. AREFFEIZEBIT 2 EAILEEOFES
B ERERORBFERIL. KIS E T
NDEEITH D &L 2 AR E L, ZikfbyiEs
[Flz, FRLZ2bITTI3Zv,. LT, &
%, WHEALZEEZ FE LBER. & 510 FEE
T = DREEEEDOIBEIBETH b,
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4. KERMLREREORMBERE

SmE Ndiz o C/RERLREBIE 2 AR L. £
VEMREE % B L. AKERILIR BRI o AR 7R3
A.N. Christensen®#R51" % 2% 1= L 72,

AR, TEMEEEE RS TIE, SR R LR
KBEFKEBET 5, AKICEWTIE. R
ERIARER L CRE LB AURRIBEER2IRETE

wirHE 7!

bHivlz, o AEME BN S, =R LI
SHEXAREIT AT EE (LT [SEM—EDX &
VvI) EAVTHBGITZIT->722 25, ARE
CHWRERONaR, o7 =2 = FERM
WHIFER S N o Tz, F 7o, REBERESN
(LI F. TTG—DTAl&\wv9) ofER. EEHD
B2 o#3E L 2a TR Z N L 1SmOHCO;,

5 X5, RARPTTNTOBIELIT - 72, BUERIC NAOHCO; s TR E—FH L7z L b, Ak
RV 727Kk, TATHEA A > L7237k % 2480 L 72 B AH (3 Z 1L 2 1LSmOHCO; (cr), NdOHCO;
PLERGHIC#HE L TRA L FHICSRLZLDT (cr) & iy U<, sttt L7z,
Ho LT, HPREET),
(1) IREBILIR BRI O AR 4.2 TERRREEBIERER

0. 15mol/1DSm(NO;) 3 7R IE#50me, & 72130, 15 Sm, Nd& I UREREAE TIEmERIZE 2

mol/IDONA(NO,), 7KizEi#E50mel=1mol /1 NaHCO,
KRB LML E S (FA LZhs 6 T L. Lg% {E
B L7z inisvk ook y v —F ET0.5
~ 1 EERIEE S e, PURRSBAKTH AL,
KR TR, Ty — 2 — T CIRESZER S
@7, BHEtR. XRD% AV TR o Fl5E %17
v, Z N Z SmOHCO; (cr),NdOHCO, (cr) TH
5L EMERALL AR LZZEHAXRDA~RY b
NERAISRT, RIS L B & Ak L7akEg bR
BB NDXRDRA<Z Fid, L LICBEFT—FITH
% SmOHCO; (cr), NdOHCO,(cr)? 2 ~2 2 + 1Y
2L —B L7, 4. SmBt ENAS+ D A F 2
B ENENLO09A, 1L 1I2AY X< Ts ., &
M THWIREEDARFEPFRILTH 722 &
e, RO EZFE > L2 L2

T o7, FEREDTEZR D /2, FEBKRP D
Sm, N s RELFMA B X BRIl 2 & 5
EEHIZE 24T - 720 BB T XTCKRAH TIT - 72,
(1) RELAU D & DEEIEEHIE
0.1mol/eDNaCIO /KFEHRIC & D 4 F ik %
R L 72, FHESOmERERENICE D, B S
2 U O pHFEANHCIO b L < iZNaOH) Z i 2
TpHZFELTBE, AR LIc/REBLRERIER
K#20mg Z Hmintt. S LIS EDPHICZ 5 £ 9
CHPAR L, 0%, 2510, 1CiIcikzE L2E
B ICETERIEESE L. R OSmIRE > —
FAT e BD & - 72, BEMEP . Frr e 2
e L, T/, pHERE L. FrEaWibER
%, SrEDTE10, 000D RSB 7 4 vy — %
W B AEE R AT - 7o FUBHATR IC/RERILIRERIR

1,000

800}
600
& 400
B 200
Rt
0 M‘m"‘ 40, 000 50, ooo
SmOHCO:

Eo T I R T A ETR IR
LGn
1, 000
2 800
& 600
w40
4 200

0 10, 000 "~ 20, 000 30, 000 40, 000 50, 000
oNdngs [
E-9F-% l l Iv, i]l lhll'lnl! gl at
smcoa(ou)
pEF—y® ll l ]‘ l Il “ lll
I N I B T e (R
X4 &ML 7=SmOHCO,(cr) ( £), Ndohcog(cr) (F) MPXRDRAZ b
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2 KA

I T LBRTHE COEBRRDIBEIZ. 25
T0.5CTH - 72, BElkIBEEROBERIZ. XRDi2
I 0. B L #FEE L2, WBHRO—EIZ
R BBIREE A ATRNC & D RIRERIEEE 2. —#iT
ICP—MSIZ LD AxAVAL, =T LAREZH
E L7, BBREMFZ2UTIIE EOHDTRT,

TEIRFE AN OWBIE : 2540, 1°C

RE D O B HEE TOIRE - 2540.5C

[+ : NdOHCOj (cr)#920mg
SmOHCO; (cr)#720mg

WeH 1 0. 1mol /10 NaClO , /K HE50me

SE N3

pHEE : 5~12,5(HClO,, NaOH TJ§%x)

ZEIIM 14, 31, 59, 71, 92H R
BELFBE > & DIEMRERIE
0. 1mol/eDNaClO  RIFKEIC L ) £ F > iaE %
0. LICFAEE L7z, N 24mbBEBREICE Y. B 5
U HpHEHEAR(HCIO, & L < (ZNaOH) 2 in 2
TpHZFHEL THB X, 0.01mol /1D NACl 7k ik
% L < 120, 01mol/19> SmCl, /KiF it 5ml % FRinis .,
SLICATEDPHIZZ %5 L) ICHFAR L, 20
%R, [HRER COREMBEELDBEOBRIEIZ RN
F 2 & DB E & FRETH - 72,
REREHEELTIZE EOTRT,
BIRFEANDIRRE  25+0.1C
B B EEE TOIRE : 25+0.5C

(2)

AH : 0. Imol/1—NaClO, 7KiE# 45me
0. 01mol/1—SmCl; 7kiE# b L <
ix
0. 01mol/1—NdCl; 7KiE#E 5 mé

Sl DR

pH#HIF : 7~12.5(HClO,, NaOH TFHi%)

(RARIIM @ 35, 70, 106HH

4.3
(1)

XRDIZ & 2 EAEDREIE

SRELATR D> & DIEFRE R E T3 IRFE R TH
FADXRDARZ b 2B LT A S e - 72,
RBEMEIC L 2 DRI N D - 72, BELFIE
2O DEMERE T3, T0H  ToREVMICE
VT WHAPH AN E W BB T { SmOHCO, (er),
NaSm(COj3),(cr)}, {NdOHCO; (cr), NaNd(CO3)s(cr)}
DIRAE L7 FER I N7z, b pHAEBO K
BHZ O W TR, REBILRERIE O A DR S 7z,
775 RAEMLEREEIC B W T, TRk pHEF I
5~108#2 6505 2 &5 ARIZEICHB W T,
IRBRALIRERIE D & % Gl R & L7z, T°— 2 DR
ATERRICIE, IEREZ IR RER 2B T 5 720,
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1077 &
SmOHCOs

107 NdOHCO,

10 E - AmOHCO,
SN ]
I ;
= 1070k o
i E
® 0L y

107 ® 3

. F PY ]
107 o o
10710 € ]
5 6 7 8 9 10 1 12

pH

5 SmOHCO,, NdOHCO, Af% &% #& R

B ERER S 2R D W T nF— 2 13
WZe o7,
(2) WA DOSmM, NAiREE

[&l 7 53 B U 72 %8 AH o > Sm, NdiEFE o pHAR 1%
FR5ICR LA, ChiI2k 3 E. SmOHCO,(cr),
NdOHCO; (cr) D & fi#FE 13 AmOHCO; (cr) D B 1%
B L@k T B S E SRS L,

4.4 EEREOREER

IR fR B SRR EEDTFER D 72, pHE
AR PR IR BR IR FE DR L 2 U, 1B L
Tl SmENdMHICEKBT 23D TH 2, L
T, SmicOWTiERIT %,
(1) pHEEHZEAL

REUFMAI D &5 DREICH T 2, ERSEERT O
MOPHRBEZELEZR 6 1277, Ik 2 &,
RELFN 2 5 DO RER T3, WIpHA10LL T Tl
AR CRET b oicxt L. ¥pH 10, 58 F
2% 5 &, 598U ETREREIC R 572, —H.
BEF D 5 DAL R T3, 3501060 T

13
12%
3 N

11

pH

~x
3
—=2
]

_—

(& T R )
L

—+—pH12.3
—o—pHI12,5

40 60 80 100
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107" = L HM LI B

1072 : = & —e—gﬂg
107+ r ....... N LA ] ‘—*—‘g:? 5
= / // 3 | —=—pHL.5
£ 107 y | —o—pH8
S = 7/ 3| ——pHB.5
e 10°° —r ........... o pH9
& : 7Z->/ —+—pH,5
10°7 —g— pH10
e e
—s [ —8—p
10 E 4 1 | —o—pHI2
10—?4 PR B ) ) Jod ddend A
0 20 40 60 80 100

B (8)
M7 REMMEEOPco, Xt (Keafafl)

BipHIZ K & B bld A LN - 72,
(2) AHPRRIRERIRIE

FALFA A S OWEIZEIT S, pHB & KA
PRI ERIEEE A 5 L 72, B LR B E(atm)
D I EAEPco,) DAL E 7 ISR L7,

RALFIA D> & D FER D PCO, DEEFFZEALS 5
1. pHI0LLFTIE. 1 » BT, pHI10. 5P ETliZ
500 LI ECRERREICAK D 2 ARSI N, B
BRI 2> & 0 BRERKS BT, pHI12, 5T EER
MR %8 L TPCO I R ELAERIETA LN LS -
72.pH12.5(%70H LI ETIiziz&EE L7z,

LI F.opH & Pco, DFEREZEALD & | ARELAIH A
& DORER T WAPHAI0LL T Tix 1 » ALLE,
pH10. 5L ETIi359H L ET, IRER AL B ER IR D> vk
RIS E U Te & 35 2 6 N7z @KU &5 D
RKER T3, FIHPpH A 12, SR TI3358 LLET 41
FAPH»$12, 503 KHI70H L) 1T, SmOHCO;(cr)
D MR IRFOEHEE LTz & H 2 b7z,
(3) WAHF = 7 AIRE

pH ¥ Pco, DEE L 72 8MIC 81T 5 RIEZEDE
A5, SmOHCO; (cr) DA T H » 72 EHZT D v
T, AR ) 7 AREOpHRAEZX 8 12
RL7z, cHICX B, BEHBICLEZT-YY
NEEBFIZITEAY RN G o7, LT,
INLIFEBEREBIZHDL LD LT, IRGHE
BoBERITHW,

4.5 MMASBRFEEBRNEH

Xl 8 123> T, pHIZK § 2 E#RE O3 BARD
B %3, pH5~10&HICBWT—3~+1TH 2
Z e L LT 3 DDNKS R 2 IR E L7zo

@ SmOHCO;(cr)+3H*— Sm*++2H,04CO,
@ SmOHCO;(cr)+H*<— SmCO;*+H,0
® SmOHCO;(cr)+COz<— Sm(CO;3),~+H*

2 fiRo e Fax @EnERbF L 65
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HWHE 73

BRE

) ciriie]l e EHNE

e B : SR

=" Bq

_g_ ‘0 T8,

~107"°

08 107 °E

.

(% 10--55,'_”.
10

10—“F|| S N ey TS
4 5 6 T 8 9 10 N

X 8 SmMOHCO,(cr)isHE & M pHIRTFIE

X5 LUFD 3 D0 MARGIRERIS b F R L7z,

@ SmOHCOs(cr)+2H— SmOH?*+C0,+H,0
® SmOHCO;(cr)+H*— Sm(OH),*+C0,
® SmOHCO;(cr)+H,0 < Sm(0OH)s(agq)+CO,

WES e 7 ARER. CNLDRIBIZ LY
R B ARBEACHTRRE DR TH 5 Z & 6,
+= ) 7 ADRRRE(Msm) (L FORTERE 2,

msm

=[Sm?*]+[SmCO; "]+ [Sm(CO;3), ]+
[SmOH?*]+[Sm(OH), *]+[Sm(OH)s(aq)]

FNENOWRMEERBIZL T L S ICEFES NS,
[Sm®**]=(Sm?®*)/7s
[SmCO; ]=(SmCO;*)/7n
[Sm(CO,), 1= Gm(CO3),7) /7
[SmOH?*]=(SmOH?**)/ v,
[Sm(OH),*]=(Sm(OH).*)/7
[Sm(OH);(aq)]=(Sm(OH);(aq)/ 7o

n== i flif F > DWHEAMIEFRE

d-T, REBLUTFTHI Y IcFEEEKIND,

_ (Sm?**) + (SmCO;)

Sm

V3 Y1
N (Sm (CO,); ) n (SmOH*")
" V-
4 (Sm (OH),*) 4 (Sm(OH),(aq))
Y Yo
_ K @pH)y K.(pH) |, K (Pco,)
% (Pco,) Y1 Vl(pH)
K,(pH)' _ K,(pH) K,
% (Pco,) 71 (Pco,) ¥ (Pco,)
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74 RATERE

T3 SmOHCO4(cr)D K I RRRISICSH T 5 Fi e T4 NAOHCO,4(cr)D KRR 5 g £
I3RS log (F&FEE) i I Tt log (F&EH)
SmMOHCOs(er)+3H" <= Sm3+4+2H,0+CO, logk=  9.46 NdOHCO3(cr)+3H" «— Nd3*+2H,0+CO, logk= 10,26
SmMOHCO;(cr)  «—  Sm3*+H,0—H*+C0,2~ | logk=— 8.69 NdOHCO,(cr)  «—  Nd**+H,0—H*4+C0,%~ | logk=— 7.89
SMOHCO;(cr)+H* < SmCO;*+H,0 logk=— 0.05 NdOHCOg(cr)+H* < NdCO,;*+H,0 logk=— 0.39
Sm*f  + €042 < SmCOs* logk= 8,64 Nd**  + CO3%~  «—  NdCos* logk= 7.50
SMOHCO,(cr)+C0, <>  Sm(CO,), +H* logk=—13.64 NdOHCO4(er)+C0O, < Nd(CO,),~+H* logk=— 13,51
Sm®*  + 20042 <«— Sm(CO;),~ logk=13.20 Nd**  + 2C04%~ <« Nd(CO,),~ logk=12.53
pH, Pco,, mesm DMRERB L ¥, 3ETHE —DYDITHET b, F/2, IEMEERIRIEAEO 3%

HL72e FoX oo ERERD» HEHE L7
Ky, K, Ke ZORITRA L. SN HBELIS &
D. Ki,Ky, K 2B L7z, 2NFNOfER K
B & & DI IR L2, WHILERECTH 59
U 7 AREEEHERIZ O W TIE. FOERERE
FC L 72,

oM PEHEREEORIRALTL EH2
SmOHCO; (cr)DIERIEDpHIKFIES X 8 o3&
TR T. WX, ZEE & 2 2 AR RED
EIRE AR TRT.

4.6 NAOHCO;(cr)in/R SRR ICE MDD EH

SmOHCO; ()34 & Rk LT, NdOHCO,(cr)
7RG RES K U T b PR ER DB 21T -
72, #EHR TR 41, NAOHCO,(cr)iEfiE »pHK
FEER 9 IZRT,

5. HIBMSEMHTICHEIBZYTY YL, 342
VNG -y i
5.1 BM
JVAETHEHB LAY YA, 2AFVAIICE
T BN T — 5 EBEDORERIL A F U 4B
BN 2 AT, MBS TIZBT
SN T A RAVADEBRE LMY 5, K
R 2 T3 5 BRI 3, M T 7R R0 22 BE /K 4B
B, ISR 7Ze & BRIESRMF R T 2 20D RE
IR L B, ARFFRICBWTIE, Xk 3 ToE
R SIS & i 272, S HBHERMGR R

10 ENdOHz* '(__ng+ ;
S o :
(=3 E ~
\E/ 10—6 ; 2 Th_'__Nd m) .
= 101 (NCC ““'NdEOH)i(am_
-] F
107" e
1071 2B BT
4 5 6 71 8 9 10 11
pH
9 NAdOHCO, (cr)iB R E D pHEKTEIE
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EOBEELRA > FThHo, AFZEICHGTIE.
IRERAY & KERALBR ER IR o0 2 FEEH & VA MR EE 1 IR
BEAHOBHRE & LT, 3BE I N UAG Iz BT
225 B EMRE %, MERILSEE 2 — F
PHREEQE™z & v 3% L 72,

5.2 BEENHEOAHOHTKERS LUZR
KRR DERTE
EIREZFE T BB E L 2 3, &5 R EAL
WICET 5 ZEBUKME (WA RHK) & LT
3, =T 74— RIZBIT 3 4BE O TxR (%
ARRARpHEY . Bk R pHR, ¥E/Kk R{EpH R,
HERREDHEY) Y b, SREE AR S LR T
DX bFA M, F—rx—o¥y T AAERY - P
W e 572 L & DZEBERM(C,)™ 258 E L 72,

5.3 AMERERE
WMAC,IERPITBIT =) A, 2t vy
2D IR B BR E AR (2K B LR ERIE T d B = & 2
RENT2, FE5ICENTNOMER IS BT 2
B ) L AT P A DIKE LR SR o> GRS 2
BAERETR L2, NP NDEMREIISMT2, 5X
1077 ~1. 2% 10_8(m01/1)\ NdT3.3xX107"~1.6
X 10‘8(mol/1)’0‘2> > 7z, 2 RE. RIFKRMBIZHBIT A
AmDEMET » i+ 2 £, SRHP# B3
FFEETH 2, SRHPTIZ 1 i & s %

RS IAREFHE 6 OB R (mol/1, 25°C)
0 bG] A &
| FRLP FRHP SRLP SRHP
SmOHCO (cry 2.5%x 1077 1.2x107¢8 1.3x 1077 3.6x107%
Sm(COs),~ Sm{(C0s),~ Sm(CO3),~ Sm{C0O,),~
SmCO;* SmCO,~ SmCO,*
NdOHCO,(cr)| 3.3x 1077 1.6x1078 l.2x10°7 4.0x10°8
Nd(CO,),~ Nd{CO3),™ Nd(CO3),~ Nd(CO3), ™
NdCO,* NdCO,* NdCO, *
AmOHCO4(cr} 2.0x 1077 6.3%x107¢ 2.9%x107° 6.3%x107°
Am(CO;);°" | Am(CO,);%~ | AmCO,* Am(CO3),~
Am(CO,4),~ Am(CO,),~ AmCO,*
Am(CO4),°~
TEEIXEREOE 4 5 KB EE
FRLP : Z7 7 4 — )b FIZH S %K RIEpHE T 7K
FRHP : =7 7 1 —JU FIZ 1T 3K RSpHB #F &
SRLP : =7 7 4 —JL FAZ 51T % iBAK RIEpHE # F 7k
SRHP : Z7 7 4 — L FIZHE T % BKRSpHE BT 7k
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RLTWwE, 2T TOFRBFICTB W TKER & 7%
L REMEALSES. AmTIZAM(CO,;);3 " TH %
Dkt L. Sm, NdIZIiZZ D X 9 &R R EREHE
KF— S AN SNTE LY, HEALEREICSE Y
BT L EZ NS, L L, BMETHE
13 1 MPRREE L/ & o, HRBEERE Lok & Lo
TN EFHEZ 55,

4. BBbYIZ

ARFFFEIZB T, WBLASRGTICEB TS
7= FOERE R FHES 5720, o) Ak
AFAVLFEHEE LT, ZDRERACY & /KRB R
BB — 5 REAE - B LI, Foes
BERFGT, WELSEAFTIZBITAATL ST
ZEREARF DY =) T A E T T Y LADEME E BAR
Lol A, MITEE 107 ~10" mol/IDE
BEZF O LTI L,

5. BiEE

AR E FATT HITH2D, ABEEK. Ak
MRS, WARREBIRE, V) 7 AREZ
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BIEC, BUFCSRK. SRR, ARELR
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Abstracts (PNC Technical Review)

investigation of Thermal Properties of TRUEX Solvent and Ex-
othermic Reaction of TRUEX Solvent/Nitric Acid

Naomi Hayashi Shinso Takeda
PNC Technical Review No.97 p.18-28 (1996)

In studies on advanced nuclear fuel cycle, a solvent extraction process using TRUEX
solvent (CMPOQO/TBP/n-dodecane mixture) has been developed for separating of MA
from high level activity liquid waste. In the safety study on TRUEX solvent, flash and
ignition points of each organic reagent of TRUEX solvent and their mixed solutions
were obtained. Calorific values for the exothermic reactions between these solvents and
nitric acid in single phase of solvents equilibrated with nitric acid and two phases of
solvents/nitric acid were measured by a differential scanning calorimeter with sealed
cells (SC-DSC).

Flash point 179°C and ignition point 280°C for CMPO were obtained. The saturated
calorific value for the exothermic reaction of CMPO/nitric acid (two phases) was
21k}/g-CMPO over 25 of nitric acid/CMPO mole ratio, which value was almost egual
to that of TBP/nitric acid (two phases). The calorific value of 02M CMPO-1.0M TBP
equilibrated with 13.4N nitric acid were 1.7kJ/gsaturated solvent and that of 100% TBP
was 1.5k}/g-saturated solvent. There were little difference between the calorific values
for PUREX solvent/nitric acid and those for TRUEX solvent/nitric acid measured
with SC-DSC.

Key Words: TRUEX Solvent, CMPO, TBP, Nitric Acid, Calorific Value, Exothermic

Reaction, Flash Point, Ignition Point, SC-DSC.

Design and Development of Super-Heating Resisting Nb-based and
Mo-based Alloys

Jun-ichi Saito Yoshiaki Tachi Shigeki Kano
Masahiko Morinaga Mitsuaki Furui Satoshi Inoue
PNC Technical Review No.97 p.57-66 (1996)

Nb-based and Mo-based alloys which are refractory metals are ones of the promising
materials for advanced nuclear power systems of high temperature applications. Alloy
design of Nb-based and Mo-based super-heat resisting alloys was performed in order to
develop these alloys possessing high temperature strength and excellent corrosion resis-
tance under alkali liquid metal environment. A d-electrons alloy theory using a molecular
orbital calculation was applied to present alloy design. The micro-Vickers hardness at
room and elevated temperature which was mechanical property, workability and melting
point which was index of creep properties, were obtained by various experiments. And,
they were arranged and estimated using the theoretical alloy parameters. The corrosion
tests were carried out with binary Nb-based and Mo-based alloys in liquid Li at 1473K.
The alloying element which was effective in improving the corrosion resistance was
investigated from the experimental results. Accordingly, the Nb-based and Mo-based
alloys systems having the higher strength at elevated temperature and excellent corrosion
resistance were found out from these results.

Key Words: Super-Heat-Resisting Alloys, Nb-Based Alloys, Mo-Based Alloys, Alloy
Design, Molecular Orbital Calculation, d-Electrons Alloy Theory, Mech-

anical Property, Liquid Li Corrosion.

Geochemical Characteristics of the Manitou Falls Formation of
the Athabasca Group, and Evaluation of Exploration Drill Holes
{Part 1) - Selection of Thresholds and Introduction of Alteration
Index by Statistical Analyses -

Yoshimasa lida
PNC Technical Review No.97 p.29-45 (1996)

Geochemical characteristics of the Manitou Falls formation of the Athabasca group,
that overlies ore deposits, are under investigation in the Christie Lake Area B, a PNC’s
sole property, located in the northern Saskatchewan, Canada. The characteristics of
mineralogical and chemical halos surrounding ore deposits have been grasped, and the
threshold values for each geochemical variable have been determined so far by the
investigation. Also, an comprehensive geochemical index for each exploration drill hole
has been found by use of the principal component analysis. The discovery raie of ore
deposits is expected to increase in future by applying the results to actual exploration.

Key Words: Alteration Halo, Athabasca Group, Boron Metasomatism, Geochemical
Exploration, Hydrothermal Alteration, Iron Bleaching, Magnesium Meta-

somatism, Potassium Metasomatism.

Solubility Measurement of Trivalent Lanthanide for Performance
Assessment.

Sanae Shibutani
PNC Technical Review No.97 p.67-75 (1996)

The solubility is estimated using thermodynamic data for performance assessment of
the geological disposal system for high level radioactive waste. To calculate reliable
solubility, the development of thermodynamic database is needed. We obtained the
hydrolysis constants of Sm(OH),(cr), SmMOHCO,(cr) and NdOHCO{cr) by solubility
measurements.

The solubility measurements of Sm(OH),(cr) were conducted under low CO,
concentration system(Ar>99.999%), 24~27°C, ionic strength 1=0.1, pH7-12.1. For
hydroxo-<carbonates were conducted in air, 25 £0.5°C, ionic strength 1=0.1, pH5.7-9.7.
The solubilities were similar to those of americium. The results were Sm(OH),(cr}
< Sm* + 3H,0 - 3H*; logKk = 664, SmOHCO,(cr) <> Sm* + H,0 - H*
+ 'C03"; logk = - 8.69, NdOHCOs(cr) <= Nd** + H,0 - H* + CO,*;
logK =-7.89.

The solubilities of samarjum and neodymium under the geological disposal condition
were estimated at 10-5~10~% mol/I.

Key Words: Geological Disposal, Performance Assessment, Solubility, Thermodynamics,
Samarium, Neodymium, Hydroxide, Hydroxo-Carbonate, Hydrolysis,

Formation Constant.

Design of the High Power CW Electron Linac Injector

Takashi Emoto Masahiro Nomura
PNC Technical Review No0.97 p.46-56 (1996)

As a part of the OMEGA program, PNC has been studying the feasibility of transmut-
ing long-lived fission products with accelerators. The project has designed a high power
CW electron linac and evaluated main components such as a klystron and an accelerating
tube with the purpose of developing high power beam acceleration techniques for a
future transmutation system.

This paper describes the design concept and beam transport simulation for the accelerator
injector components such as an electron gun, an RF chopper, a buncher, beam transport
components and beam monitors.

Key Words: OMEGA Program, Long-live Fission Products, Transmutation, Electron

Linac, RF Chopper, Buncher, Beam Transport, Beam Monitor.

Quality Assurance of Reference Photon Calibration Field

Satoshi Mikami Motoko Toyoda
PNC Technical Review No.97 p.76-81 (1996)

Five sites of Power Reactor and Nuclear Fuel Development Corporation (PNC) have
each calibration facility for radiation monitoring instruments such as survey meters and
personal monitoring dosemeters. Each calibration field keep traceability to a national
primary standard of Electro-technical Laboratory.

For the purpose of strengthening quality assurance on gamma calibration method, the
intercomparison for the reference exposure values of the calibration fields among the 5
calibration facilities of PNC was conducted by means of ionization chambers. The result
showed that every calibration facility had been maintained and well-controled in good
conditions. The intercomparison of reference calibration fields and its convenient method
are subscribed as a inspection method for an accuracy of reference exposure value.

* Tokai Works, O-arai Engineering Center, Monju Construction Office, Fugen Nucelar
Power Station, and Ningyo Toge Works.

Kep Words: Reference Photon Calibration Field, Traceability, Compatibility, Inter-

comparison, lonization Chamber, Glass Dosemeter, Quality Assurance



Study on Migration Behavior of Fallout Nuclides in Lake Hinuma
- Migration Behavior of '*’Cs in Lake Sediments -

Minoru Takeishi Naoko Nakashima Hitoshi Watanabe
PNC Technical Review No.97 p.82-86 (1996)

A lake has tendency to collect fallout materials on catchment area. Fallout radio-
nuclides deposited on catchment area are transported to a lake mainly by overland
flow of rainfall. Rainfall may also accelerate the discharge of radionuclides on the
lake bottom. Therefore, accumulation of radionuclide on lake bottom is determined
by the balance of radionuclide inflow and outflow. Migration behavior of $7Cs
in sediments was investigated to determine a characteristic of accumulation at Lake
Hinuma after the Chemobyl accident. The results showed that most part of *’Cs
was carried through the main inflow river to the sediments of upstream area of the
lake. Concentrations of ¥Cs in the sediments were almost equai to these in
the surface soil at the catchment area. Concentration of “WCs in the sedi-
ments was reached an equilibrium. Lake Hinuma showed a characteristic of low accu-
mulation of '*Cs.

Key Words: Lake, Hinuma, Sediments, Cesium-137, Migration.

In-core Flow Rate Distribution Measurement Test of the JOYO
Irradiation Core

Toshihiro Suzuki Kazunori Isozaki Soju Suzuki
PNC Technical Review No.97 p.103-109 (1996)

A flow rate distribution measurement test was carried out for the JOYO irradiation
core (the MK-II core) after the 29th duty cycle operation. The main object of the test
is to confirm the proper flow rate distribution at the final phase of the MK-II core.
The each flow rate at the outlet of subassemblies was measured by the permanent mag-
netic flowmeter inserted avail of fuel exchange hole in the rotating plug.

This is third test in the MK-II core, after 10 years absence from the final test (1985).
Total of 550 subassemblies were exchanged and accumulated reactor operation time
reached up to 38,000hours from the previous test.

As a conclusion, it confirmed that the flow rate distribution has been kept suitable
in the final phase of the MK-II core.

Key Words: JOYO MKl Core, Fast Reactor, Flow Rate Distribution, Core Charac-

teristics, Core Management.

Lithological Discrimination Using AMSS Data Based on Spectral
Indices

Akiko Yamagishi
PNC Technical Review No.97 p.87-93 (1996)

Airborne Multispectral Scanner (AMSS) has several tens of spectral bands in the short
wavelength infrared region where many altered and carbonate minerals show distinctive
reflectance features. Therefore lithologically identified images based on mineral features
can be made from AMSS data whereas satellite data can only discriminate lithology
enhanced by inter-band calculation.

Geotechnics Development Section at Tono Geoscience Center derived Spectral Index(SI)
conversion coefficients using mainly reflectance spectrum database, which was reported
on the earlier issue(No.87). The SI is a measure of absorption features of individual
minerals, i

As a result of applying the conversion coefficients to the image data which was
normalized to the reflectance dimension beforehand, chlorite-rich region, which is a
specially important mineral to the uranium exploration, was highlighted in the image.

This indicates that the SI method to the multi bands data is versatile to identify
specific minerals.

Key Words: Remote Sensing, Image Processing, Airborne MSS, Reflection Spectrum,

Spectral Band, Spectral Analysis, Spectral Index, Uranium Exploration.

Education and Training for Operators Using a Full Scope Simu-
lator and an lts Upgrading Program in JOYO

Makoto Sawada Toshihiro Terano Isao Hunaki
PNC Technical Review No0.97 p.110-114 (1996)

A JOYO full scope operator training simulator installed in 1983, is being used with
high average unit availability factor of more than 70% per annum. The education and
training for the opertors using it has been greatly contributing to safety opereration
of the experimental fast reactor JOYO. The simulator mainly consisting of five control
panels, a computer system having two computers and an instructor’s console, is able
to simulate the plant behaviors and the sequential processes with real time under
normal or anomaly conditions.

Now, according as the JOYO MK-ILL project which enhances the irradiateon capabilty
of JOYO, an upgrading program of the simulator is proceeding with the aim of advancing
its efficient usage by improving the training function and the analytical accuracy of the
simulator.

Key Words: Full Scope Simulator, Instructor Console, Sequence and Interlock
Processes, Oeprating and Training, Malfunction, Nuclear and Thermo-
hydraulic Behaviors, Plant Dynamic Code, Plant Dynamic Analysis

and Logic Models, Test Assessing Tool.

Study on Passive Shutdown Feature for Fast Reactor

Yoshiaki Ieda Nariaki Uto
PNC Technical Review No.97 p.94-102 (1996)

Study on passive shutdown features has been carried out to establish the safety
philosophy for fast reactor which is easily understood by the public toward the
realization of commercial fast reactor. The results of this study up to now are
as follows:

(1) We proposed a procedure for selecting promising passive shutdown measures
and for finding out the appropriate combination of measures. Based on this
procedure we recommended examples of combination of measures.

(2) Characteristics related to the static reactivity and the transient plant response
for some promising passive shutdown measures were quantified. Conceptual
designs were carried out for these measures.

Key Words: Passive Safety, Passive Shutdown, Fast Reactor, SASS, Intra-subassembly

SASS, CDA, Prevention, Mitigation.

A Development of Nodal Transport Calculation Method for Three-
Dimensional Hexagonal Geometry

Kazuteru Sugino
PNC Technical Review No.97 p.115-121 (1996)

For the detailed analyses of power fast reactor core, the neutron transport calculation
is essential. However enormous computation memory and calculation time are generally
required to obtain the accurate transport calculation results. In terms of the rationa-
lization of those situation, the nodal transport caiculation code for three dimensional
hexagonal geometry 'NSHEX' has been developed. The ‘NSHEX’ code has ever been

" improved mainly in convergency and calculational accuracy. By treating the angular

dependence of flux in detail and applying the new method of the treatment of transverse
leakage, the ‘NSHEX’ code is enabled to reduce the error of multiplication factor by
about one sixth as much as that produced by the previous nodal transport calculation
method.

In future we will furthermore promonte the development of the ‘NSHEX’ code and
establish it as the standard transport calculation code to evaluate the power reactor
core in detail.

Key Words: Neutron, Transport, Transport Correction, Nodal Method, Hexagonal

Geometry, Sy Method, Polynomial Expansion, Transverse Leakage.
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Development of Remote Handling Tools for Glove Box

Yutaka Tomita Takeshi Nemoto Akio Denuma Akio Todokoro
PNC Technical Review N0.97 p.122-125 (1996)

For a part of advanced nuclear fuel recycling technology development, we will
separate and recover Americium from the MOX fuel scrap by solvent extraction. When
we carry this examination, reduction of exposure from Americium-241 is one of impor-
tant problems. To solve this problem fundamentally, we studied many joints type of
the remote handling tools for glove box and produced a trial production machine.
Also, we carred out basic function examinations of it. As a result, we got the prospect
of development of the remote handling tools which could treat Americium in glove box.

Key Words: Remote Handling Tools, Many Joints, Reduction of Exposure, @ Tight

Boots, Glove Box, Americium-241.

Development of Simulator for the Uranium Enrichment Plant using
a Real-time Expert System.

Shinichi Kodama Kazuhiro Kondo
PNC Technical Review No0.97 p.137-144 (1996)

The uranium enrichment plant simulator of the new material centrifuge cascade for
intelligent process monitoring and alarm generation has been developed by applying
an artificial intelligence technology. The real time expert shell, G2 has been uesd. for
the system development.

The UF6 supply system and cascade equipment ‘was modeled using G2. For a detailed
calculation of the cascade, the cascade static characteristic FORTRAN program has
been used. These calculation results have been used for the diagnosis of a suspicious
behavior in measurement data. Especially, when the deviation of the product uranium
concentration was detected, the cause of the deviation was inferred from the knowledge
base.

Key Words: Al, Artificial Intelligence, Real-time Expert System, Uranium Enrichment

Plant Simulator.

Determination of Plutonium in MOX Fuel in the Presense lron by
Controlled Potential Coulometry

Tomio Kageyama Toshiaki Hiyama Junta Yamamoto
Katsuichiro Kamimura
PNC Technical Review N0.97 p.126-131 (1996)

A conrolled potential coulometric method has been developed for the determination
of plutonium in plutonium-uranium mixed oxide (MOX) fuel containing of iron. The
coexisting iron in the dissolved MOX sample interferes with the determination of plu-
tonium by coulometry, since the redox potential of iron is adjacent to the potential of
plutonium. To avoid the interference of iron, the present method was developed under
the consideration of the fact that o-phenanthoroline reacts to iron to form the complex
and then the redox potential of iron was shifted to the positive side. The added o-
phenanthoroline was more than 20 fold to the amount of iron. Uranium did not inter-
fere at uranium to plutonium weight ratio of up to 10 fold. The relative standard
deviation of the present method was less than 0.3%(n=17).

Key Words: Controlled Potential Coulometric Method, Plutonium, Uranium, Mixed

Oxide, Iron, o-phenanthoroline.

Estimation of Groundwater Recharge from the Subsurface to the
Rock Mass
- A Case Study of Tono Mine Area, Gifu Prefecture -

Koichi Kobayashi Katushi Nakano Kaoru Koide
PNC Technical Review No0.97 p.145-150 (1996)

The groundwater flow analysis involve the groundwater rechérge from the subsurface
to the rock mass. According to water balance method, annual groundwater recharge is
calculated by the remainder of annual evapotranspirator and river flow from annual
precipitation.

In this estimation, hydrological and meteorodlogical data observed for 5 years on
the watershed in Tono mine area is used. Annual precipitation ranges from 1,000 to
1,900mm and annual river flow ranges from 400 to 1,300mm, then river flow depends
critically on precipitation.

Annual evapotranspiration calculated by Penman method ranges from 400 to 500ma.
It is less fluctuant than annual precipitation.

As the result of examination of water balance in subsurface zone estimated,
annual ground water recharge ranges from [0 to 200mm in this watershed.

Key Words: Groundwater Recharge, Water Balance, Penman Method, Evapotranspira-

tion, Tono Mine Area.

Research on Neutron Capture Cross Section of Radioactive Fission
Products

Hideo Harada Shoji Nakamura Toshio Katoh Yukio Wada
PNC Technical Review No.97 p,132-136 (1996)

Neutron capture cross sections of radioactive fission products have been precisely mea-
sured to provide fundamental data for the research on nuclear transmutation methods.
The targets were irradiated within and without a Cd shield by reactor neutrons, whose
fluxes have been monitored using two kind of activation detectors. The fast electronics
system was developed to measure weak 9-rays emitted from the activated nuclei in the
environment of strong y-ray field of the radioactive target nuclei. By using this system,
the thermal neutron capture cross section and the resonance integral of '*'Cs,
20Sy, 9Tc, and '#°1 were obtained with the error of 5~10%.

Key Words: Neutron Capture, Cross Section, Measurement, Nuclear Transmutation,
Thermal Neutron, Resonance Integral, Activation Method, Cesium 137,

Strontium 90, Technetium 99, lodine 129.

Construction and Operation of JOYO Waste Treatment Facility

Tomoyuki Usami Hideaki Aikawa Hiroo Tobita
PNC Technical Review No.97 p.151-156 (1996)

Joyo Waste Treatment Facility JWTF) of which construction started at 1989 and
the instilation of equipments completed in August, 1996, has been in hot operation
since February 10, 1995.

JWTF is a pretreatment facility to reduce the activity of liquid waste to the accep-
table lebel of the waste treatment facility of Japan Atomic Energy Research Institute
(JAERI). The liquid waste is generated in the experimental fast reactor JOYO and the
fuel monitaring facility (FMF).

Considering that Main source of the liquid waste is cleaning water of fuel assern-
blies containing particles of corrosion products, JWTF adopted filters (hollow fiber
filter) to remove them in addition to evaporator, microwave solidification apparatus
and so on.

This report describes the outline and the present operation state of JWTF.

Key Words: JOYO Waste Treatment Facility, FBR, Fuel Rins Liquid Waste, Corrosion
Product, Hollow Fiber Filter, Evaporator, Micro Wave, Vitrification, Cons-

truction and Operation.
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