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F—THEAF VEE FHERICLAZRZRSNEV, TR EEXY 1 b
HOKUEISE S, ChoOXEOEHZZEL, 10m ke Lo, 735, McKinley
et al. (1984,1991) I3HEWEE LTS5 ol kg, RFHHEE LTl o kg L,
Brandberg et al. (1991 I3Fh# N 3 i kg, 1l keDEZHZL TV 3,

@ An

AniZ R TARN(C0:) 5%, AmCOs”*, Am(C0s).~ @ 3TEDILFEREEE & B LIEEFES
NBo i, EEXV A PERWA V70 72— s VI L BAnDILEGER
DFER, KMERAS T T38m kgd i -7, Morgan et al. (1987),Relyea et al.
(1978)13.0. 1 ~10md /kgDA — ¥ —TF—F ZHE L TWBEH, fgdhic L 323
B TITIR, EENY M4 bPoKHEicES, XEMEo@EEEEL, 10
m/kgd Lizo 7835, McKinley et al. (1984, 1991) I3RS EE LT 5 nd ke, 1%
SFEV/SfE S LT 1 o /ke& L, Branberg et al. (1801) E#hFh 3o ke, 1
m ke DEEHEE L TV 3,

R AR TR EINAKMES LR TR EAEE 3 - 1ITE &7,
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#F3—1 BEEBOERENY M4 b (FHEEEL 8g/cd) HOKiE
| BA7 (m, ke)
FFEA b oKd NEA/SDB chaDKdfiE Kd#% & @&
(ZETF, 0=1.8) C ) AUTHOIT-4 ( ERETESRE
Se | (0.001-0.008) " 0.001 (@)
Ir RyM{V+BEEREESD 0.1 (®—®)
0. 05-1. 585) _
Te 0. 0011 0. 0026~0. 026 0. 001 (@)
Pd (%51, Co:0. 0012-75) 0.001{@—-®)
Sn (£RFKE, Sn: 0.1 (@—®)
0.14 -0,595)
Cs 0.02 (3.4)" - 0. 004-5. 707 Be7k Rk 0. 01(D)
#Ik R 7k0. 001(D)
Ra 0. 696-56% MK BHTFIK 0. 1(®)
Bk R 7K0. 001 ()
b (Am:0. 208-14. 368) 10(®)
Th (Np:0. 006-0, 163 ) 0.1(3)
Pa (Np:0. 006-0, 163 ) 0.1(®
U 0. 0013-0, 63 0.1(@)*
Np 0.16 0. 006-0, 163 0. 1{D)
Py - gg¥ 0. 44-20 10D
Am 38 0, 208-14, 568 10D
1) NyFFickdldE. (7=4FL1V1)

2) 7Y T FEIREEE 0.2g/ci%{EH
3) Sheppard et. al. (1984)

O| XY M4 HOKENS BB E, T DEISE  STRIED T
DEEF —5 TR

®| SEHELAIVESE, BEAOEVSDEEA — 5 TRE,

@ | F—rrmBICNWESR{EERSELE F2BX Y b1 MREER
FHE =AU THEREZQDEL S TRA.

*NAGRA(Mckinley et al. (1984, 1981)), SKB(Brandberg et al. (1991)) DR-FHHE L EIE
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F3—2 BEONY MM M RHECEE Hd)

(SDBL D#23R)
KdogEH (of ~ke)
E K E
T BAkZRHMTK Ik R R 7k

Se(l) 0.0003 — 0.01 '§ 0.00018 — 0.151
Ir(R%E+ 0.050 - 1585 |

RsM4H) :

Te 0.0026 — 0.026 é 0. 003
PACoHs®) | o002 — 75 f 0.0063 — 0.190
Sn (BRFKE) 0.140 — 0.595 ‘

Cs &mz-amvg 0.004 — 0.034

Ra 100 - 370

(0.696 — 36)V
Ac(Am) 0.230 — 14.568 E 0.208 — 0.382
Th(¥p) 0. 006 —ommé 0.080 — 0.163
Pa (Np) 0.008 ~ 0.0601 E 0.080 — 0.163

v 0.0013 — 0.63

Np 0.006 — 0.0601 § 0.080 — 0.163

Pu 0.575 — 20.0 § 0.440 — 4.040

Am 0.230 — 14.568 § 0.208 — 0.382

¥ SDB: OECD/NEA OEF—~ 7 ~X—X
¥ IRZREIE
Ik 7K ; NaiBEE £ 72 (3C 1B EEHS000ppmskids
HIKRHTIK 5 Nl = o130 1EBEASS000ppmil_E
£ () :SDBICKAEMEA LW, KdEIZFOmE & {LEsriEieiiE-o
() AOREE/WWELTHOHEE LI,
* U Sheppard et. al. (1984) D5 TODfE



PRC TN8410 92-163

£3-3 NUhrA M AHEOKIEZRET 3IcY > TR eEZED SN —TF

FEEEES X UMcKinley el al. (1984)

g on - 7
I L BEES
TIAERE Cs, Na TILAVEE, 1B
Ra., Sr, Ba, Pb TA Y LEE&E — Ra, Sr, Ba
T LR pH< 9 T2 B+ > — Ra, Pb
(ThHED Kdfg{Lls ' — Ra, Pb, Th
Ir, Nb, ERHR @&5) — I b
Sy FrE Sw KddR{iE ' — Nb, 304=F Ir, Nb
E % T F|Te Ru BHaRE BE5) — Te Ru
B%rE (BE&5) — Ni, Co
Ni, Co '
{bEFEELE S — Ni, Co
=2k EE5) — Pd Ag
Pd, Ag, Mo
: (2RISR ™ — Pd, Mo
KASEEUE (orst analogue) ™
g B 5% % |Sn, Sb, Bi — Sh. Sn
HESEHE (BT — Sb. Bi
Se. 1, Po & bIcfE1 A VLT
— Se, I
(PHIZ@~) HETHR (EF) — Pa, Se
{bB0E0E Y — Sm, Ce, Eu
7= F |5 Ce Bu Am Cm Ac, Pu |KEELIHE™ - — Ac. Cm Ce Fu
EEaE EES5) — Pu A
(bR BEEECE ™ — Pa, Np
7T/FZF (P Mo Th U
- Zrk (B&5) —Th Pa, U

T HEEEH EONE TR, FOMOEEISDBIRKJAEDOH 2 H0
(%)-----Mckinley et al. (1984) 2L 3
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F3-4  EBFUMTFRKCHELAXY bFo MEREKSRTOTELEE (1/3)

(mol/1}
_  |\BmeE N ) N
T 7k pHEIH T 7k ¥k FEpHES Tk
HIFREHE
HSe ~ (5.3X107'1)
FeSe; Se%- (2.7X107'%)
total 5. 3X1071!
Se
HSe - (4.2X107% )
Se HaSe (3.2x1071°)
(metal)
total 4,2X107¢
Ir(0H); — (3.2X107%) Ir(0)s - (1, 1x107'%)
_ Zr (OH) 4 (2.5x107'%) Zr(0H) 4 (2.3x1071%)
Ir | Zr(OH) 4 IrOH®+ (1.5x1072%)
total 3,2x107® total 1.1x107'8
TeQ(OH) ¢ (7.7x107%249) TcO(OH) 5 (7.1x107%4)
Tc0; TcO0H * (2.4X1072%)
total T.7X107%% | total 7.1x 10724
Te TcOCOH) 2 (2.9x1078 ) TcO(OH) ¢ (2.8x10°% )
(TcO(OH)): (2.8%x107°% ) (TcO(OH)) . (2.8%107% )
Tcls » TeOOH * (2.7X1071%) TeOOH ™ (9, 7x10714)
9H,0 | TcOs™ (1.8x10718)
total 3.5X10"8 total 3.4%1078
Pd(0H) . (1.3%x10°° ) | Pd(OHD), (1.2x107% )
Pd0 PdOH™* (2.4%107'7) PdOH* (.2x10°13)
o4 total 1.3x107° total 1.2x107®
P4 (0H) . (3.7x107% ) | Pd(OH), (3.5X107% )
Pd(QH), | PdOH* (6, 9x107t4) PdOH* (2.4X10°'Y)
total 3,7X10°8 total 3,5%10°¢
Sn(0H) 4 (2,3x107% ) 1 Sn(0H), (2.0x107% )
Sn | Sn0, Sn(Q0H); — (3.9x107'%) Sn(0H)s *  (2.2X107'6)
total 2,3x1078 fotal 2.0x10°®
Ra%* (1.7%X10°8 ) Ra®* (1.6X107% )
RaOH* (4.9%x10°'%) RaS0,4 (3.9%10°1Y)
Ra | RaS0y RaS0, (4.1X1074) RaQH* (1.0X107Y)
total 1.7X107¢ total 1.8X1073
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£3—4 TFUMTKICHELARY b4 FEEkSTOZERLERE (2/3)

(mol/1)
BB E N . -
JTHR p—— fEsk s pHBIH T K #HE7K R = pHEIHE T 7K
Th{OH) 4 (2.4x107'%) | Th(OH), (2.1x10719)
Th(0H); * (2.1X107'¢) Th(OH); * (7.1X107!*)
Th, Th(OH) .2+  (1.7Xx107'8)
Th total 2.4X10710 total 2.1x10°1¢
Th(0H) 4 (5.3%107%) Th(0H) 4 (5. 01074 )
Th(OH), | Th(OH); * (4.7X107'%) |Th(OH)s * (1.7X1077 )
total 5.3x10™° total 5.0x107*
Pa0, (CH) (3.0X1077 ) Pa0, (OH) (2,8x1077 )
Pa Pﬁan P6.02+ (5 TX 10_1 3) P302+ ’ (2 0><1'D_1 0)
total 3. 01077 total 2.8X1077
U , (3.7x107'%) | U(OH) 4 (3.3X107'%)
U0, (€05) 5%~ (1.6X107!1) U0,(C03) ¢4~ (4.0X1071%)
U0, U0, (COs)z?— (5.2X107'%) UOz(COa)zz_ (5.8X10718)
[0, (C03) 53~ (B.6X10717) 0. * (5.0X10718)
’ total - 8.8x107'0 total 3.3x10°1'°
U(0H) . (3.7x107% )} | U(OH), (38.3X107% )
U0, (C03) 5%~ (1.8X108 ) U02(C0s) %~ (4.0X10°% )
30, (am) 10, {C02) 2?_ (5.2x10! 0) U0, (003)22- (5.8%x10™! 1
002 (C03) 3%~ (8.6x107!2) 0o, (5.0x1071%)
total 3.8x10°°¢ total 3,.3%x10°°
Np (OH) (1.8X10712) Np (OH) 4 (1, 7x107'2%)
Np(OH)5C0s~ (6.8%107'7) | Np(OH)sC0s™ (1, 4X10718)
Np0, Np02 (C03)%(5.9X1071%) | Np(OHD), = (3, 7x107!7)
Np02{C0s) 3% (1.6x10718) NpQ:HCO; (1.1xX1071%)
X total 1.8%x1071!?2 total 1,7X107!2
D
No(0H) 4 (5.4X107? ) No(OH) 4 (5,1X107° )
Np(OH) 4C05~ (2.0X10712) Np(OH)5C0s™ (4.4X1071%)
Np(OH); | Np02(C04)2°~(1.7%X10714) [ Np(OW)s * (1. 1X107'%)
NpQ, (C04)a° ~(4.6X10717)
total 5.5%X107°? total 5.1x107°%
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F3—4 TFIMTKIHEL XY bF 4 MRS COZELFERE(3/3)

(mol/1)
| BEE N _ N
JTHR — 7k R pHE T 7k WK F BT 7k
P [
Pu(C0s),%~ (2.2X107%1) [ PufC0a)4%~ (1.9%X107° )
Pu(C0s};5%~ (2.0x107'2) Pu(C03)s%~ (1.9X107% )
Pul), Pu(C03)3%~ (5.0X107!%) Pu(C0s)5%~ (8.1X10712%)
Pu(C0s)s3~ (8.0%107'7) | Pu(C0s)s®~ (1.2x107'4)
total 2.5X107H total 3.8x10°9 .
ORI fos
u 557 (2.9x107°
Pu |PuOl), |Pu(C0s)a2- (6 9X10-¢ ) -
Pu(C0a)s®~ (1.4X107° )
total 3.5x1071
Pu(C0s) 4% (1.8X%1077 )
Pu(C0s)3%~ (1.8%X107* )
Pu(OH) »- E— Pu(C0s);%~ (B.8X10°7 )
C0s PU(COa)aad (1.2x10°° )
total 3.6X107*
Am(C0s) 3%~ (B.1X107% ) | Am(C04). (6.1x107° )
Am(C0s),~  (2.3%10°% ) | AmCO (2.6X107° )
Am | AmQHCOs | AmCO; * (7.4X10°1%) Am(C04)s%~ (2.0%x107° )
8+ (2.0x10°1Y)
total 6.3x10°¢8 total 9.8x107?
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&0 O ERE(m/kg)

129

) =
@ 23%p N
A A 241 3
237Np§
A A & .

A A
) 5 A A _ 1
H l:]l:J6 ® @ E
O ® © ¢ @ 137~
: 0 CS=
] E
U 3
O o =
99, =
Tc 3
H ]
. -
=

i 1 1 1

10°,
2
10°L o
10’
1 0°
e
10! 0
AN
1072
4 <
107°%%
= B
10'45
1050
0
B3—1

<
18
k.
—h

5 2
JZETFDEREE (g/cm’)

RdDX >y b o MEEREE (7=Y7F)
(x#Eh oS- -NEA/SDB DRKIDGEATRT, )

yb]
(9]
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& T O S ERE (mPlkg)

103 E T [] i T | 1 ) 3 ¥ 1 i L L) T 11 ¥ T 1 ] 1 ] ) 1 T 1 E
C A E
102 L A 241 =
Am 3
10’ ]
: .
107% 237 E
: Np 3
;S @ P 7
107, - ° 8 °
= o e
- T e @
10_2<5 ) e 137Cs
E Wanner®7/Mz&s 0 TTt-el @
E CsD A {REGTEE
10°3¢
E 4 o o o o 2%9T¢
10-4 11 1 .1 r vyt & ¥ ¥y P €. % ¥ op a_ 1 1 ¥ 3 gy 73
0 0.5 1 1.5 2.5

T = IWWVAD IR F-F(g/cmB)

B3—2 KON bFA PEEREE (F=4FLV 1)

X7 FOSIINEA,/SDBOK dOESEEFET,
X EEIEA A B EFICE S PTC s DK dHERE,
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4. BRIIXT BHEHRY
PHEIERT 250 SRR Y, SENRIMESN SNREEEEL B LT
3, ThodNTITOWTHERREEFEMT 5 Z & AT L OMETIEN, SOTRE, 7
BOEIGL 5T 2505018 ETL, TOSEEAICH > THEEOSEGEHT — s OfE
B OO THEOHMERIE TR 2 EERESEEE Lo o E1T - 7%
4.1 HEOHE EE
HRpEA(1992) T, KIBICHI 2ERTORESN O, S0EFFLEER, B2l
FD 2BRICHY TV EY, ERICHT ARBEONE IR EEEHT 28MicESh
SEFRE TG T 5ICH > T, EAOHHEROZEV»SHIET B ENRYTHS
EEZ, BEEZLTOLICHE L,

BREE (Si0.%8) « « - - - 713755
EEMEE (5i0.4) - - - - ZHEE
HrspoEWER - - - - SRS - BER

53, ARG AT 3RRNESETH %,

4.2 T—HOERRUEEDELS
NEOEAEREAAZXLICELTE, XY b o rOEEIBFEUTHD, NEE
 BIEBA A RO RUREEAERRIGEFERL A =X L E LTEB LI, #IRA
Ei 9 SR LEE ST ICE S 2SI s BEo T FAMTRICD
WT, BELROEFBONERICL > THE(EEEEEL (R4 —1) GlFHEn
1992) , Wiz, NEUTRINTWBKIUE H£EAS 4+ VEE HEOTF—-400, AA=X
LoOBFBLUEE @EHD —#FK (&) —xR (LFEE) HoEEREiTvwT—
7 AR LT,
CIT ST AREREERETEILETE, RNy A MERRRIZA VT4 72
—V 3 VETEONINEFEEERTNETH I, F—2ovbisniew, Sy FiEc
Lo TEONKdE=FIE Ui,

CNODOFIFEZRTIREED D, _
(1) XEMroBEIBBICEYTAT—7E2NE L, E8BIHLTUTOEREZRE

g e Lics

(@) AavEEE. - - - A aTE, AR

) ZREFE- - - - R E LI

(c) ERE-BEE . - - 8KE VNG EFEEEED 8BS T-UI34b
fht GBS CiRIE clay LTRSS TVE H D)
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(@) EEEUND, BNEORRE, REOLFHER SEOFERESER L L THER%
Bz A —F—THRE LI, HELALF—50IBRA LT -7 RBUTOVLTRIhDE

ERFloEnTWAbDE L
(@) WEDOEERIEEINTED, B—EATOEREDEC L BKMEOE/LA S
SERLS,

(b) HEREEMIFLEINTED, E—IcRTlOSTE L OHENTEE,
(c) HERFMHHMEBREINTBY, FE—EBETHOTE & OHED AL,
(d) TREEEEE tHEFEHSE HBROHMNGEATMM 3,

(3) CEAPICEZY T AKAENEEE T LEIOREANRER LRI, ToONSEHCEL
THEERSE R iOTTROEZ A L7,

4.3 HSEAEROR
FEHFEZICESOWTERELKERE 4 - 21077, BT&7THEITEICEAT 5,
@ Se ‘

IR CFEOAEETEORR, SeOMT KB TOREFERIREUEOMKRS
PHEMHT /K T1dSe0,42™, Se0s%~ A%, ZDMOMTREITIE HSe™ EHEFSI N, AE
SETOKBETTS HSels™ RidSe0a® " ThY, B4V EMEDT, [LEFIEE)
B Te L EUERH D, KMEIRBECEEEEZ SN S, Ticknor et al. (1988)ick 3
EARTEGRETOERTIE 0.007~0.016 of ke, EHERFHEST T 002808 ke
HEE BEWVEERLTWS, Lchi- TRAER, XE{E (Barney, 1981, 1982,
Couture et al., 1983, Daniels et al., 1982, Meyer, 1980, Ticknor et al., 1988,
Thomas, 1987) X VE(LETHFEHDOKBNZRY, A~ —THELI

@ 1Ir
KBV EROSEEEOHER, IroM TR TOXEERL Ir(0); - Xid
Ir(0) 4 (aq) EFEEI NI IrDKMHBIRH I 7 EFIT>VLWTHEIN TS (Allard
et al., 1979,1980) ., &kE, XRBICOWVWTRT M7, KHEDOZE
FThiEh-7,
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® Tc

KBV FRESEOHEOER, TcOR TR TOXE LR REHEDOKES
PHEBT /K THTC0s ™, Z OMDORDM TR T, Te0(OH) 2 (aq) EIEF S N7z, Daniels
et al., (1082) (T % & TeDEUREITXT S ZKABIZATGHT TI20. 0001~0. 0002
m kg, BREFES T TR 0.001~0.033 mi kg TdH -7z, MMDCHERE (Allard et
al., 1979, Barney, 1981, 1982, Erdal et al., 1979a, 1979b, Palmer et al., 1981,
Thomas, 1987, Vandergraaf, 1982) BAKEMHT TOETH M, HFFHICEHEL-
TINoDXENMEEA —F—THRELI,

@ Pd
IKBHELFEREOHBEORE, PIOM TR TOXELFEIEIIPIOH), (ag) &
EINT, PUIDWTOKMEDIERZ/DIIW 72, KdfEliVandergraal (1982) 1ok
> TH—BonicAavE~DEZH V. INODER, Pi&{EERELMENS S
EEZ LN BCoOKIE (Vandergraaf, 1982) 1o b RUEEDNS,

® o
KB F RSO EOER, SnOM T /KPP TOZELFREESn (00, (ag) &
FINiz, SnOKHEIZD>WTIZ, Daniels et al., (1982), Thomas, (1987) & DRL(E
25 5o Daniels et al., (1982) TREUKFIIDVWTAKT, EXFHTRTTXAL
7ERET > TV AHDKIEREECHEANT R L TWBO TR TR LI, TR
EOMIBIZOVTIE, Sn&(EEMELIEETRT EEA SN ATNCOMEFHITN D,
Th& {bERHELE =R EEZ o AN DKUEZ A L1,

® Cs

Cs(ZHMTRPTIRC PXEULERBELEES N, UEA N X LBAF 3N E
WARNZZXLEEZL oND, TDIct, BKEHTRTIIKIIREVE EREHT
KTHRULNSEL 1B, E7z, HEA A VHBOE A A4 L TREHEESN, Cs
OREFBANS (2B L ENEZLoN D, (SICHT BHRRE RIN T s
(Allard et al., 1979, Barney, 1981, Daniels etal., 1982, Mever, 1987, Relyea et
al.,1978) , IMoDOXEOFM S, CsOBEEREHE, i, XE 4 VBEICERL,
KdfE%E5E L7,
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@ Ra
RaldCsEIERIC, Ra**DEA A4 UAKE(LERELHEESN, WEA =X LF 4V
TENKERITH DL EZLOND, ORD, HEAF VEEICI-TR (4%
BEENE (LT 2D TEE L1z, BERSH-TIE, XEiAllard et al., 1979, 1980,
Barney, 1981, 1882, Thomas, 1987, Vandergraaf, 1982} IS/REN TV EAKEHT TO
KdfEF— 7 2 EH L

Ac
Acid Ac(ll) TEAEATRZEEZONBEN, BWRPTOREESRDT -4, KMEOQT
— ZHNTRBEELAEV, S0, AcOKdEIRAc & {EAEFELIED 5 5 AnDE%
B,

® Th
KB EESEOHEORRE, ThOM KPP TOZE/LFEEIIThOD , (ap) &F
Eaxhi, HavE EBERETEIEKR1~50 keDEIRES LTS, (Allard
et al., 1979, 1980, Thomas, 1987, Vandergraaf, 1882), ZAES I DWTIEIEMENE
SRIEM-1DT, LB BILREN SR L ZE LD DEERLTH
bo ThidHFEAA & LTRSS DEETSRE, RO A VEFRLKEEZZF L]
EFTSE50TEENNETDH S,

@ Pa
KIEHEA L FRENEOHEOER. PaHi kP TOZE{LFE (3Pa0, (0H) (ag) &t
TFEINTe PaDKdiEd 4 BFEE LCEMENTISO - 72720, {LAERPSELHEEZE L, Np
@Kd{l—.ﬁ—%% L 726
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@ U

IKRBYECFIEREEOHEDER, U O TKPTOXR L IIT{ Lt DBRK TS
pHEHETR/KTIZ02 (C05) 46~ &, BLHEOHIT/KTIZI(OH) s (ag) EHEES N T D
KdfEl3EE CIRESNTWAA (Allard et al., 1979, 1980, Daniels et al., 1982,
Erdal et al., 1979b, Thomas, 1987, Vandergraaf, 1082, Wernli et al.,1983), £O
[BEAERBATEET CTOERIETH B, Daniels et al., (1982) 14, AEEHT &
BEBEKT TEBREIT-> TV A0, KMECERIIIE LTV, 0k, U
OKHERRTFINRES » T, XHOBHANTE LH TR LI, KRECDVWTIER
LEEN I 72T, (CERRLIMEZEEL, NpOKUEZ AV,

@ wNp . _
IR L EREAEDOHEDHR, Nt Pk COXELFE I LI Ok RS
pHELH TR DIFEANDO, ", Np02C0s™, fHDHITIKDIZAND (0H) 4 (ag) LIEE S NIz, §p
DEAUZHE CRES TV B (Allard et al., 1979, 1880, Barney, 1981, 1982,
Daniels et al., 1982, McKinley et al., 1984, Meyer, 1987, Thomas, 1987) , ZDiZ
EAERRREHETOLOTH B, FEXOEZWVCELTIE, McKinley et al.,
(1980) A%, BEZRTHES TRATSEMETO 2 f£OKIEIC, BT T1310~100
BOKMEICK B EH|ELTWB, IO, BEFROKAE, FESFICRE S - T
EoHEATRL,

@ Pu

TRESHALFIBAR D EDESE, PuO F/KPCOXZE(LEER, SOt Tk
TI3Pu(C0s) 5%~ Pu?*, PulC0s)4*" , BRI KB SpHEI M T 7k T1dPu0,0HCOs &
HEINT, PUIDKIEREDEEA 4 OBRICLDELSLR EEL SN D, XEHICE
% &S PuDKd{EIZ0. 001 ot “kgA 5101 kg R 5 b O ETHE ( FEg 5 (Allard
et al., 1979, 1980, Barney, 1981, 1982, Daniels et al., 1982, Erdal et al., 1879,
McKinley et al., 1984, Thomas, 1987, Vandergraaf ,1982) . &\ KdfEiZT>W\W T
McKintey et al. (1984) FIEBOAERKIC & D AIEEHEARNT NS, JDHPuDKME
REEHEDEWEFHEZEZ /7375 7T0.05~25m kg, EIKET0.05~2.5 nf ke,
KRET 0.025~0.5 nf ke L7



PNC TNB8410 92-163

@ Am

KB FESEOHEOER, mid s EEOHT/KISHLTOERS () <
FEL, MTKPOEE IS HAITARC:) ™, An(C0s) 3D, {EpHEIT AmCOs* &
EES N/, oDl EdD, l, KERBECXZKEOHEEER L TRiEDOR
EFxT-7 pHICBEALTIZAllard et al., (1980 ISk » TH IV ETORBIHES
NTEYH, KdEiFpH5 TO.32~1.6 mf kg, pH8 T 2.5~20m kg R~ T\ 3,
pH 8 TOEIIMhDHIE (Al lard et al., 1979, 1980, Barney, 1882, Daniels et al.,
1982, Erdal et al., 1979b, Thomas, 1987, Vandergraaf, 1982) & bA—~FT—EHLT
W3, #7127 EOKHEISEHDOR TROFEEDEREL, A —F—T0.25~10nd kgD
EZBE L. FRKOEAWCXBHEITOWTI, Barney(18DITL»T, R
BHEBIRSICODWTAKEHE T LARRFTHEAT CAnOKIEZIE LTV 3Y, TES
FENC X AKAEDBRIEERIZR ST 5Ny,



#d—1 BHTARBORIMOFEELERE (1,/2)

WEnol/ £

B7k R pHI AL T 7k

B ALtk DRk FspH Y

Pz SR pl B HI T 7K HIF 7K MR F = pHE AT 7K Ik AR 7K
(RARRYRE T k)
pH = 8.7 pll =87 it =10.0 pH =8.0 pH = 8.3
pe =-4. 8 pe =-2.7 ne =10. 6 pe =-5,2 pe =-3.1
Na* =7.2 X107 Na* =25 %107* Na* =3.7 %10~ Na* =6,0 x107! Na* =4.8 x10°'
Ca?* =3.8 xXI10°% Ca** =2.0 x107* Ca?t =1.0 x10™* fa?t =22 xip™* Ca?* =2.3 x10°*
C0:%~ =2.3x10°* C0a%~ =2.8%10"7 C0s%~ =4.2X%10°*% $0s2- =2.1x107* C0:%~ =3.6x10°"
HCO,~ =6.6x107° HCO;~  =B.2x10°° HCO;~ =8, 1x107°% KOs~ =1.8X 1072 HCO;~ =1.5X%10°?
80,2 =1.3x10™? S0 = — §04%° = — $04%~ =7.3X107% §0,%° =1.3x107®
it HSe~ HSe™ Se04%7, Se03%~* HSe~ HSe
Se .......................................................................................................................................................................................
Al FeSe: FeSes FeSe; FeSe:
i gis! Zr (05— Le 04 Tr(0M)s~ Ir(0) s~ IrCoID s~ Zr(oH)4
Zr .......................................................................................................................................................................................
[E+H Zr{OH) 4 Zr (ol . Tr(CH) 4 Zr(OH) 4 Zr(QH) 4
- | #E4E TcB (O 2 TeQ (0} 2 TeQa™* TeO M) 2 TcO(OH) 2
']‘c .......................................................................................................................................................................................
&4 TeQz, Telz2+2H.0 Te0z, Tc0z+20120 TcO2, Tchz+2H20 Tc02, TcO2+21:0
i Pd (O 2 Pd (0i1) 2 PALOID 2 Pd(OH) - Pd(0lD) 2
Pd .......................................................................................................................................................................................
[E4 Pd0, Pd(OID) Pd0, Pd(OH). Pd0, Pd{OH). PdO, Pd(OH}: Pd0, PO},
M Sn(OH) 4 Sn(oN) 4 Sn(0H) 4 Sn(0) 4 Sn (0l 4
Sﬂ ........................................................................................ e I S
[Em Sn0. SHOz Sn0. Snl: SnQ).
i Cs* Cs* Cs* {st Cs*
CS .......................................................................................................................................................................................
i

*  EEALAFRE

£9T-¢6 OTP8NL INd



Fed— 1 BHTKRPOBZBNHMOEFEFE{LHERE (2,/2)
wEmol/ ¢
BBk RENY | |
Bk e pH BT 7k Pk T {EpHTY R 7k Tk AR EpHE T 7K R RSP HEIHEF 7k
(AREB T2k

ZE| Ra®* Ra®* Ra®* Ra®* Ra**

Ra  fremeemnefommmmree e e L et e
FElid RaS0, RaS0. RaS0. RaS04 RaS04
itg g Anad F o+ g ¥

T Y OSSO

: E5EE]

it Th{OH) 4 “Th{OH) 4 Th0H) 4 Th{0H) 4 ThOI 4

Th .......................................................................................................................................................................................
AL ThOz, Th{0ID) 4 ThQz, ThCQI 4 ThGz, Th{0H)4 ThOz, Th{OH) . ThOz, Th{OI) 1
g Pa02 (011 Pa0, (OH) Pals (OID Pa0z (ON) Pal2 (01D

Pa U DU S U SRR
4 Pax0s Pa:0s Pa20s Pa:0; Pa.0s
LT oE UCOI) 4 U0i) 4 U02(C04) 4555 oo . U{OH) 4

1 T ) U OO SO EPU IO UEPO VSO R
e U0z (er), U0z {am) U0z (cr), U0z (am) U02(cr), U02(am) U02(cr). U0, (am}
LTl Np (CH) 4 Np (OH) 4 NpO=*, Np0.C0s~ Np (OH) 4 Np (0H) 4

T I e PP DU I P
ELEI?FE NDOa. Nl‘l {OH) 4 NDOz, Np (OH) 4 NE)Oz, NDOz {Oll) 2 NIlOz. ND (OH) 1 NDOz. ND (OH) 4
fEtE | Pu(C0a)a®, PulDad4*~ Pu{C0s) 2"~ Pu(,0I11C0,~ Pu(C0a) 3%, Puf{C0y) 4" Pu{C03) %"

Pu .......................................................................................................................................................................................
4 Pu0z, Pu(OH)2C0s Pula, Pu{0l1)2C0, PuC2, Pu(0M) 4 Pu02, Pu(0ID).CO; Py0z, Pu(0ID2C04
flE 48 Am(C0a) 2™ AmCO3* An(C04) 0~ Am{C03) 2~ Am(C04)a"" AmCO,*

A e e [ F i) SRR TP O
fEl4H AmOHCO, AmOHCO, AmOHCO, AmOHCO4 AmONCO.
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F4-2 5Oy AHRHH KD E

Bfiinf kg

avEl | BRER - BER LHER
Se 0. 001-0. 05 0. 001-0. 025 0. 001-0. 05
Ir 1-5
Tc 0. 0005-0. 03 0. 00010, 025 0. 001-0. 003
Pd 0. 001-0. 025
Sn 0.05 0.1-0.5 (Np:0. 05-0. 25 )
Cs 0. 001-1 0.001-10 0. 05-1
Ra 0.05-5 0.5-5 1-5
Ac | (Am: 0.25-10 ) | (Am:0.025-25 ) | (Am: 0.01-1 )
Th 0.5-5 0.1-1 (¥p:0. 05-0. 25 )
Pa | (Np:0,01-0.1 ) | (Np:0.001-0.05) | (Np:0.05-0.25 )
U 0. 0001-0, 1 0.0001-0.5 | (¥p:0.05-0.25 )
Np 0. 01-0. 1 0. 001-0, 05 0.05-0.25
Py 0. 05-25 0.05-2.5 0.025-0.5
Am 0. 25-10 0.025-25 0. 01-1
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5. =T 74—l FORBRGOEEIXHTIEE

AN b F A MY B0RFEROBREREFHICDWTOED/NEA SDBE#RE LI, Uik>\WT
B ERITHAWET LR 5ERICH 20, ZOMIET— 7272 RETH 2, RBER
TROIWCR LI, i, SEREHOMMEEEEPY, Anic->WT OECD/NEA SDB ok DL L 7-
EERERS ISR L #ITKIIRY o b (p=1.8¢/cn®) DEEFEFHIZX DA 7 ~10iC
50, KUEDNS V4RS00, plhAE < HBIHVAITEAE < 73 BHERIS 5%,
Np, PUTIRZDENFEETIIN NV, LML, COERIIy FHBOEATHY, FHETE
ELIKABEREER Y P FOELDEEL TV B0, BEROUEIIZESETS 2,

6. F&o :

Ny b4 PRCEAPTOREDINEEEET 2 AN - ERNEELEEL, ChE
TONEFRBOREETEEL, HEFEICKHEL L ASRABOBTELT -7

CHiCHIc-Tid, ERFILNL T S TE0ECD/NEADSDE &1z, F— 7 OHLL
TWAXEROTN S, INSFICHEERITTRT (EiELd Eigtt. SHSS 2EEL, 14
FTROX Y b A b BLUSHEOHEFREEZEE LI,

Ny bFA NOSFEFEIZOWTI], 35, BXEICBWTECHOATWAZZETF
RO =7V 1 Q2EDX Y Mo Moxtd 2 2EFMICEET 5 3 COMFREL
DIRAL T EITED, ToXSIEELR,

@ EBXY bAoA MIOWTOKUESTFET 21548103, JOEEEANICA -5 —D L

NIVTEFET BH, /Sy FEOXEMEOTF HERE L7,

Q@ Ny FEOFMELIEWEAICE BENOBVWADEEZA—F—TEE LT,

@ F—rAEEFICIIVIES I EEEREIC E SR RE L,

—HERDHEFHOEER, BXEIC—RIHHTIEA%E0E EELbT XiEtiE
OEEHERT L, TOHBEA—F—THREL,

CNETOT—7IEDHT, ARREEFTTRAA VERRLPTVEEL SN BToPESL
BUEHIROTIEA A VEER LT 0Seld, FEHREEAVNE L, Cs,Ra OBUEAA %
BT 2 EEZONDITRIL, BETOEA A VBEICL - THRERMIE(LT 2 E M H -
Too E71, T F = FRERBRGETEHEOEREMHICK » THBEGRED R E (&L, —
BICR &R FHE T THERNR S hic,

oD EMD, UNEELTHEERL, KREEELHBLARICBT 2HITEELR
KL, WHWEDH LZEN>TY{SEDSD B,
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7.

3=
o L

DEFHEFTEIUCEL > TREOBE(FEENEL L, ErAE (T T 375 NS5
7o, FEEMEEEA RS LA SHRSHE T TORERBRETY & & bic, SRRILFERE
OARHEOHRESHER, WMELEDHZENTETDH B, ZNERE (A4 L TREIE,
FEEEERRE, HHERIGS) EEICT3 54T, THES BEiE &E BEZHmELER
2170 & & biT, LEGHERBCHE L ONERREEE(LT5700HITid, REREEEE
B = A o HER(EET TV ORRR U E NI AEN ERENEF R AT TO T~ 7 RS %1T D
PEMNE B, T, Na-RV bFA PPEE L Ca-Ry b o NEDERDINET — 7 DEH
EHD, EROFHEZT O LEID B0
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=5 KdDEEHRFAETF—%
Ny b+ bDKd @, kg)
u Np Pu Am
25°C 20°C 20°C 23.5°C
= 0. 0005-0. 62 0. 006-0. 0601 0.273-20 0. 208-9. 03
= 23.5°C 23°C 20°C
2& 0. 08-0, 163 2. 85-30 0. 23-14. 568
as 30°C 23,5°C
. 002-1. 587 0. 44-4. 04

=5 [63°C
V=] 0. 063-0. 64
&
yas




@ Np
A Pu
+ Am

1 I LLIEELE It 111118y L1 1 11IMIs 1§ Lirtt)

b P rLRLEE

102'lilllulxlrr|[l|i
A A
10’ L P4
N AA-}-:
A
~ 100 £ .
9 10 A AAA A A
= + + A
(%) + +
%10'1 'f'
X ®
) .
e @
1072 -8
@
10'3 r 1 1+ 3 4 ¢ 0 ¢ 1 ¥ g4 b1 1 1
6 7 8 9
pH

X5 b MIXT BN, Pu, AnDKdDpHIETEM: (Nowak, 1980, Relvea, 1978, 1980a)

—t
N
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9. #f =

FHEEF T 257 -T, FHBERITHRGEASROTE /L — TIBOELY RE
ARz L, REEERRERITERSMELSEREEEAEBOR) BAKIC I4AgEsS
OfER2RICHI DS 2 TEE £ L, REEEFRIERNERT BN S ERE 0N
L&, RURBEHE DMREEAK ANEEZRICIMBMEEETY L /A RUERCELTEX
WEMG1ETEE E Lice £/, NAGRA(RA R) @Dr. lan G McKinley iICi3BELHAGS2E
F L7z, HTHEILBELHIFE T, NEA/SDB OEffIc>W T HZETENL A 0ECD/NEA O
Dr. B. Ruegger RUE DRFRICDWTIFA L CIEVW 2, RESEMEERITERMEMNAEESR
EESROERFRROBANICRHRL T T, AMEEOL D LDIBL, BHERVAE
BIXER PRTLER SHERER SHEE-RCESELEY,
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ftEEH T RERRAE
SEREKAE KD BICBUT O 4EL DS B,

D Ny FEREAE
2y FIEEIC K ANEFRBRIINEEHOER - BNFNERICEYTH D, REHE B

A A 73 HkE, BROEERVEROENEESEOERTOREE % HERTE LM
HABEDITERES WD, R, ABAEZICLDEIAE LT, Ny FREILLS
NERSBHEORERETITRT,

/

0, 0L

e+

N

e SSRGS

S IT SEREEELTORTEE S,

(Co—Ct) V./m

Ct

O, Kd: HEEE (of ke)
Co : REBRIOEPOZIEEE (ol £)
Ct « FEEROBEROFIEEE (ol £)

V . i&

8 (o)

n : EHEHOEE (kg)

v

HEagiokPiiEREE
#E (Co)

FHEHORPIERRE
#E (C1)

BB OZIEER TR
(Co-Ct) XV,/m
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2) #17 LREFHEE (EEOTYSERIEH)
FIENBPFHEF T 2561 OBEOBTEHEIET 20IENTH Y, RHE
ICBITBEA N =X LDICENETRETH 5%, EBAAEHD L DBSLIEELET 3
EWVWIREND B,

Ki= — (R—1)
o

CZIT Kd : SERE (o k)
e : fEpEER
o : BREE (kg/od)
R : EREMRE
GET/ROTHE & IR OBITEEDH)

3) AT Ta—Va ik _
1074 Ta—Va ik (EES, 1992) 13, INEHSE AU ECERETOERY
(BN DIREHRED o ANTOARFEERDZOICAW NS, BHFEDANID
IR & BRSOk OISR (b U F 7 ADZMTOEEGETRE) Mo, EEGE
AZAVWBEII LD AN OSERFEELTOL I IHEET B &MTE S,

eDp '
la= —— &b
e+ pKd :

Da : AT OIEFEL (nf/5)

g : HpEER

Dp : /KPP OHEFE (of /)

o EEEE (ke/of)

Kd : SEGRE (ol ke)

FECEAEE D, Dp=Da (bUF T L) EBVT, ANFOSRFEEKIAERE 3. K
HERRE WGAICERRNAETS 5,
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) RIN—F 14 72—Y a3k
3) & EURICESBUREE R DB AN —F 4 72—V 3 ik {EES, 1992) 2RV
HPERETH B AN—F 4 Ta—V s vikid, NBRSEZEUHEERNEELET, EF
REETOWEFREERDZDICHV oM, IKE L REOEBEORSE(h ST L
D, REFERUDEEHERD S ENTE B, AEDORS, EEIRBICBT3HlEER
JMAOHTE | OEEOLEDETE t TOBECHL. (RO%kicEENS (Crank, 1975)

Ct Vel al?
=De- t—
Co A 6
a=¢+ pkd
N

Ct: 7S o7 UEELRD O%EI OBE (t=1) B¢ o
Co: #af (FL—4—LJLED OFfE i OBE (t=0) (Ba/ od)
V. 75 v RIoERE (o)

1 : Ry a1 FDOEHS (m)

A Ry b bOBER (o)

De : $%H8 | OEMEURE (o, s)

e : Ny hF+A FOREER

o0 Ry hHA b OHBETE (kg nf)

a WNEBE7 77 57—
Lichi->T, CLOBEBEEERD t BUIR X DKIERD B ENTE B, KIOKELET 7
F = R BIEAGE (RN EOOTAHERES 8,

BEXHE
Crank J. (1975)
Mathematical diffusion, 2nd Pergamon Press, Oxford. pp.49-52.
ERkiaR, WA= (1992)
BAREFIFES N9R2EHRORE] FiaE Flb
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FHEEHET SedRy b4 M 2KIBIEZEE

1 FEEREMH
R Ny Fik
FHN : ERTHS @EFEBEO. ppnl )
B : X bhFA b (F=FALV1)
WA NV R EREIRE O
g = 50m
EfEEE: 1 g
#EEEL  50:1 (mf/ g)
BE . Ei8
SEEaEAR : 30H
HREREE (NBD : 2
Se¥IHAEEE : 1 X107 %mol/1
SR BIEGES

2. HEHE
REAFEELITICIR~NE
(1} EiEmkRFEs
O BErELFEFkT FOERLTEM S, BB 2.
® HCl, NaOHTpHZEEET 2, X hF oA Mok > THIEILLES, FIENRIIETY,
=TT 5,
@ PHA—EBIE-BEETHREEL L, IS5IZ0MhS T3 v rkEfESlT 3, 20O
BRSO BEIIPRA 208 (GBS TE 10000) 12k DfT»7
(2) HEAESLA
HERIE, 75 2V iICSeRTNT B,
—ERIRTHET 5.
HENEBR LIS, YUY U 72T,
FBA A1B%1T D,
Bl DSeBEEAET 5,
Rk E TS L I HDSeBEDEN SHEREEHET 3,

© 0 ® 66
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3. HEBRHER
BRBREERLUTOED TH 3B,

pH 4,14 | 6,99 | 7.15 | 7.68 | 8.03 | 8.12 | 9.18

Kd (mi/ke) 0. 0057 | 0. 0040 | 0. 0040 | 0.0050 | 0.0013 | 0. 0012 | D. 0020
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fHEFERET AnDKIF — 7 Icfd 2 2E

KiZ(tFREDOS TRATIGS, (l0:) . FHDEA 4 U NHEIITEH > T bANC0s " EDE
A F VHFET BBEITEA A VARSI & Y BT OIEHRERIER S S 1B SN 7cKdE

. TREINBLHUEHEANDORERITI EEZ N5,
Z T, MkZEpHESMIF AR E XY b4 P EDEFIIBEWT, EEETHICEVEET R

RIEEOFEEEZLITOL I ICRED 57,
{EFBARETRIC LD (Antotal)] DI/A000BEDFEZETH S Anl0:* DA 4 V3T

IEEEZ B,
INa + AmCOs* = ZAmCOs + Na* —_—®

ODOEHEEHIL, UTOHIZET 3,
_ (2~ J¥a* ] .
0g ————[ZNa] 0g

[ZAmC0;] ® '
[Z= 1[AmC0,*]

[ZAmCO;]1[Na *3
[ZNa][AmCOs* ]
I O, PHREEQE TostEICAELTHETEE (logk=10g[ZAnC0:1/(Z~ 1[AnC0s*]) 3R D Z=0

ZRODIUTEFTETE 5,
%7, [ZAnC0,]/[AnC0s*] DEEELEIIKA=10(md kg) ZRWVTREITOL S IIRD 2 2 &HH

HB,
ZAmCO L

Kd = 10 = LEAnC0: )
(Am(total)] S

CCT LidEBosE (o) , SHEHEOEER kg) TH3,
o=1.8g/ciDIFE, §/1=5400 (kg rd) , [Am(total)]=4194[AmC0,*] TH BN S

7 =4 N,
[ZAmCO5]

—————— = 10X5400X4194 = 2,3x10"
[AmCOs *]

iz, [Na*l/[INal (3, BE/kREpHEMITIKE XY b o b & DFEROTHERR L DRD

5B,
(Na*3 2,977 X102
= 0. 011

-

[ZNal 2,770
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ZhomiEd, I -+ Nat = INa Dlogk=20 Z@RIcHKAT B E

(ZAmCOs ] _
log = 20 + log(0.011X2.3X10%) = 26.4

[Z ~1[AnC05*]

L1iB, BT, An't 4 C05°" = AnCOs* Dloghk=T.6%MBRL T

[ZAmC0s)
log =964+ 7.6=2340

(271 (Am**1[C05°7] —

APEERE L,
PLEOBISRS SNIcEEERERWT, BkKREHHBTREN Y b g b EDFEHHT
DANOHCOs DIEHZEE 8,30 X107%(mol/1) D43#E% PHREEQEZ — FICK DHEITE L7,
e, BKREpHEHI TR E XY b b & ORERICAIEE 6.30 X107 (mol/1) %
REACTIONTHIA CHT»7co TORREZLITICRT,

pH = 10.35

pe = -6,66

[Am(total)] = 6.30x107°
[ZAnCO;] = 6.30%107°

[Am(C0s)3°7] = 2.86X107'2

[Am(C0s),~ ] = 1.08Xx107"3
[AmCO;*] = 3.46X107'°

1}

LD, AFVEHICEDREACHEMBEICEE LTV 34, XEMHEEEIRRE LT
Am(C05) 3% Td 5o

DR, XEHHEEEIRAA U TH > THNEOBA A4 VAEETIUEM 4 VRIS K
D% HERBEICIEEIT 5 - L b oTi, T, 44 VIR EELIIEAIT AND
Kd=10 (xi/ke) WBEATE I &Ahh B,



