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4.2.2.3 1F



4.

4.2

4.2.2 

4.2.2.2

(1) 4

(2) 43

(3) 70



4.2

/

ᵼ

FEP**

/

/

ᵼᵼ

ᵼWAC*

Yes

Yes/No

Â

Â

** FEPFeature
Event Process

Feature
Event

Process

No

Yes

*WAC Waste 
Acceptance 
Criteria



4.2.2

4.2.2.2

Â

֙ FEP

V

V

V



(1)



(1)

ü

ü AAM Alkali 
Activated Material 1F

ü

ü

AAM

Montmor_Na

Montmor_Ca

Chalcedony

Chalcedony

Portlandite

Porosity

Porosity

Analcime

Dolomite, Calcite

100

Chalcedony

Montmor_Na

Montmor_Ca

Portlandite

Chalcedony

Montmor_Na

Montmor_Ca

Portlandite

1000



(1)

AAM

β

(B)
M / Na

B M H2O Na/H2O Si/Al Na/Al
wt% wt% wt% mol/mol mol/mol mol/mol

M 0 100 150 0.16 1.80 1.51
MB20 20 80 110 0.11 1.80 0.90
MB40 40 60 100 0.13 1.80 1.13

β₈ 28 ה ─ ה ⌐ ∆╢ ₉⁸ ┘₈ 29 ה
─ ה ⌐ ∆╢ ┘ ⌐ ∆╢ ₉ ⌐ ╢ 30

7 p30

AAM M MB20 MB40

AAM 150 mm
Cs-137 Sr-85 Eu-152

pH:10.5-12.5 NaCl AAM
1 10-8 mol/L 0.05M NaCl 1000

1000 rpm 3
0.45 µm

Å AAM



(1)

AAM

Å AAM 0.05 M NaCl 100) 2022
XRD

M MB40 AAM M
XRD N-A-S-H Na2O-Al2O3-SiO2-H2O) gel

 Anatase TiO2

SEM-EDX Na Si Al
28

Al 0.3 mass%Si 4.1 mass% Na: 28.5 mass%
Al

Si/Al 28
Na/Al

AAM MB40
XRD N-A-S-H gel  Anatase TiO2

C-S-H CaO-SiO2-H2O
Vaterite CaCO3 Calcite CaCO3

Vaterite Calcite
SEM-EDX Na Si Al Ca

28
Al 0.7 mass%Si 1.5 mass%Na: 28.8 mass%
Ca 0.26 mass%

Al
Si/Al
Na/Al
Ca/Al

Ca

N-A-S-H gel

Anatase

N-A-S-H gel
Anatase

C-S-H

Vaterite

Calcite



(1)

AAM

Â AAM Cs Sr Ni Eu Se I Cs Sr

K
d 

(m
l/
g

)

Cs 
Sr : 

AAM
Cs

[Cs- 137]:1 10- 8 mol/L
0.05 mol/L NaCl

K
d 

(m
l/
g

)

[Sr- 85]:1 10- 8 mol/L
0.05 mol/L NaCl

AAM
M 1000 mL/g

AAM
M 100 mL/g

AAM
M 10 mL/g

AAM
MB20 1000 mL/g

AAM
MB20 100 mL/g

AAM
MB20 10 mL/g

AAM
MB40 1000 mL/g

AAM
MB40 100 mL/g

AAM
MB40 10 mL/gAAM

Sr



(1)

AAM

Â AAM Cs

AAM Cs K Ca

Cs- 137
0.05 mol/L NaCl M

K
d 

(m
l/
g

)

{Cs- 137]:1 10- 6 mol/L
M

1 10-1 mol/L
1 10-2 mol/L
1 10-3 mol/L
1 10-4 mol/L
1 10-5 mol/L
1 10-7 mol/L

KCl0.5 mol/L

KCl0.05 mol/L

CaCl2 0.05 mol/L

CaCl2 0.5 mol/L

K
d 

(m
l/
g

)

Cs
AAM Cs AAM Cs



(1)

AAM

Â AAM Sr

K
d 

(m
l/
g

)

Sr

Sr Ca K Na
K Na

K
d 

(m
l/
g

)

{Sr- 85]:1 10- 6 mol/L
M

1 10-1 mol/L
1 10-2 mol/L
1 10-3 mol/L
1 10-4 mol/L
1 10-5 mol/L
1 10-7 mol/L

KCl0.5 mol/L

KCl0.05 mol/L

CaCl2 0.05 mol/L

CaCl2 0.5 mol/L

Sr
AAM Sr AAM Sr

Sr- 85
0.5 mol/L NaCl M



(1)

AAM

Ni:
MB40 > MB20 > M

Ni Ca Na K
2 Ni

K
d 

(m
l/
g

)

AAM
M 1000 mL/g

AAM
M 100 mL/g

AAM
M 10 mL/g

AAM
MB20 1000 mL/g

AAM
MB20 100 mL/g

AAM
MB20 10 mL/g

AAM
MB40 1000 mL/g

AAM
MB40 100 mL/g

AAM
MB40 10 mL/g

NaCl 0.05 mol/L

KCl0.05 mol/L

CaCl2 0.05 mol/L

AAM
Ni

Ni- 63:1 10- 8 mol/L
0.5 mol/L NaCl

{Ni- 63]:1 10- 7 mol/L
M

AAM Ni

Â AAM Ni

K
d 

(m
l/
g

)



(1)

AAM
K

d 
(m

l/
g

)

Eu 30

K
d 

(m
l/g

)

AAM
M 1000 mL/g

AAM
M 100 mL/g

AAM
M 10 mL/g

AAM
MB20 1000 mL/g

AAM
MB20 100 mL/g

AAM
MB20 10 mL/g

AAM
MB40 1000 mL/g

AAM
MB40 100 mL/g

AAM
MB40 10 mL/g

Eu- 152
0.05 mol/L NaCl

Eu- 152:1 10- 8 mol/L
0.5 mol/L NaCl

AAM
Eu

AAM
Eu

Â AAM Eu



(1)

AAM

K
d 

(m
l/
g

)

I:
Se:

K
d 

(m
l/
g

)

AAM
M 1000 mL/g

AAM
M 100 mL/g

AAM
M 10 mL/g

AAM
MB20 1000 mL/g

AAM
MB20 100 mL/g

AAM
MB20 10 mL/g

AAM
MB40 1000 mL/g

AAM
MB40 100 mL/g

AAM
MB40 10 mL/g

I- 125
0.05 mol/L NaCl

Se- 75 0.05 mol/L NaCl

AAM
I

AAM
Se

Â AAM I Se



(1)

Â AFt I

K
d 

(m
l/
g

)

AFt I- IO3
-

K
d 

(m
l/g

)

0.5 mol/l NaCl

AFt-I-  0.1 mg/l

AFt-I-  1.0 mg/l

AFt-I-  10 mg/l

AFt-IO3
-  0.1 mg/l

AFt-IO3
-  1.0 mg/l

AFt-IO3
-

 10 mg/l

I
AFt I

I
AFt I



(1)

Â AFt ( AFm I

K
d 

(m
l/
g

)

AFm I- )/

AFm AFt

AFt AFm I

K
d 

(m
l/
g

)

0.5 mol/l NaCl

AFt-I-  0.1 mol/L

AFt-I-  1.0 mol/L

AFt-I-  10 mol/L

AFm-)/  1.0 mol/L

AFm-)/  10 mol/L

AFm-IO3
- NaCl 0.1 mol/L

AFt-I- NaCl 0.5 mol/L

AFm-IO3
- NaCl 0.5 mol/L

AFm-IO3
- NaCl 1.0 mol/L

AFm-)/  0.1 mol/L

AFt AFm
I



(1)

Â AFt AFm Cs

K
d 

(m
l/
g

)

AFt AFm Cs

AFm Cs

K
d 

(m
l/
g

)

AFt-Cs ,  0.1 mol/L, 0.05 mol/L NaCl

AFt-Cs ,  1.0 mol/L , 0.05 mol/L NaCl

AFt-Cs ,  10 mol/L , 0.05 mol/L NaCl

AFt-Cs ,  0.1 mol/L , 0.5 mol/L NaCl

AFt-Cs ,  1.0 mol/L , 0.5 mol/L NaCl

AFt-Cs ,  10 mol/L , 0.5 mol/L NaCl

AFt Cs

AFm-Cs ,  0.1 mol/L, 0.05 mol/L NaCl

AFm-Cs ,  1.0 mol/L , 0.05 mol/L NaCl

AFm-Cs ,  10 mol/L , 0.05 mol/L NaCl

AFm-Cs ,  10 mol/L , 0.05 mol/L NaCl

AFm-Cs ,  10 mol/L , 0.05 mol/L NaCl

AFm-Cs ,  10 mol/L , 0.5 mol/L NaCl



(1)

Â C- S- H 1.4 I

K
d 

(m
l/
g

)

C-S-H1.4 I- IO3
-

C-S-H1.4 Ca/Si = 1.4

K
d 

(m
l/
g

)

0.5 mol/l NaCl

C-S-H1.4-I  0.01 mol/L

C-S-H1.4-I  0.05 mol/L

C-S-H1.4-I  0.1 mol/L

C-S-H1.4-IO3  0.01 mol/L

C-S-H1.4-IO3  0.05 mol/L

C-S-H1.4-IO3  0.1 mol/L

C-S-H1.4-I  0.5 mol/L

C-S-H1.4-IO3  0.5 mol/L

C-S-H1.4-I  1.0 mol/L

C-S-H1.4-I  10 mol/L

C-S-H1.4-IO3  0.1 mol/L

C-S-H1.4-IO3  1.0 mol/L

C-S-H1.4-IO3  10 mol/L

C-S-H1.4-I  0.1 mol/L



(1)

SRF(Sorption Reduction Factor) Kd

Ochs et al.,(2017)β

(VI)
Kd (m3/kg) SRF

( Ochset al.,(2017) ) (TDB: Thermo
ChimieV12a)

 
(Ochset al.,(2017))

I 2 ς ς
II 20 ς ς
IIIa 20 ς ς
IIIb 20 ς ς

ISA
ISA ~0.021M; 0.06M

I 0.04 (0.2) 50 10
II 0.4 (2) 50 10
IIIa 0.06 (2) 350 10
IIIb 0.06 (2) 350 10

ISA
ISA ~0.021M; 0.6 M

I 0.03 (0.2) 70 10
II 0.3 (2) 70 10
IIIa 0.02 (2) 1000 10
IIIb 0.02 (2) 1000 10

ISA ~0.021M; 5.9 M
I 0.5 (0.2) 4 10
II 5 (2) 4 10
IIIa 5 (2) 4 10
IIIb 5 (2) 4 10

βOchs M., VriensB., SoltermannD., Revised Technical Report (FY16), Technical report, Radionuclide retention in cement systems JAEA SDB for Cement Systems.,Report for JAEA, Arcadis Switzerland, 24 May 2017.

ISA U SRF Kd

( IҦIII )

Â ISA(Iso SaccharinicAcid) U



(VI)
Kd (m3/kg) SRF

Ochset al.,(2017)β (TDB: Thermo
ChimieV12a)

(Ochs et
al.,(2017))

Җ0.6 M
I 2 (2) 1 ( ⇔) 1 ( ⇔)

II 20 (20) 1 ( ⇔) 1 ( ⇔)

IIIa 20 (20) 1 ( ⇔) 1 ( ⇔)

IIIb 20 (20) 1 ( ⇔) 1 ( ⇔)

~5.9 M
I 2 (0.2) 1 ( ⇔) 10
II 20 (2) 1 ( ⇔) 10
IIIa 20 (2) 1 ( ⇔) 10
IIIb 20 (2) 1 ( ⇔) 10

~0.04M
I 0.2
II 2
IIIa 2
IIIb 2
~0.4 M
I 0.02
II 0.2
IIIa 0.2
IIIb 0.2

βOchs M., VriensB., SoltermannD., Revised Technical Report (FY16), Technical report, Radionuclide retention in cement systems JAEA SDB for Cement Systems.,Report for JAEA, Arcadis Switzerland, 24 May 2017.

(1)

U SRF Kd

( IҦIII )

Â U



(1)

Â 2022 (OPC) 

1F

Kd

Kd

Kd 3 3

Kd

NUMO

NUMO 2021 NUMO-SC TRU

SR-PSU SKB 2015) LILW SFR

gDSSC RWM 2016 ILW/LLW

β NUMO , 2021 2

ββSKB, Safety analysis for SFR: Long-term safety -Main report for the safety assessment SR-PSU, SKB Technical Report TR-14-01, 2015.

βββRWM, Geological Disposal Generic Environmental Safety Case - Main Report. NDA Report DSSC/203/01, 2016.



(1)

Â NUMO-SC NUMO 2021

NUMO-SC TRU 3 TRU Gr.3

pH

Kd SRF

Kd  NUMO-SC pH pH=8

SRF 6 Ni Pd Cs Sr Ra Pb pH

pH=8 1000 1 mol/L 0.1 mol/L

1000 Co Ni

FEP

pH

NUMO-SCβ 6-
8
TRUGr.3

NUMO-SCβ 6-8

TRUGr.3

─ ₈ ─ ₉╩ ∆╢ ┼─ ─

β NUMO , 2021 2



(1)

Â NUMO-SC NUMO 2021 Kd

Kd[m3/kg]

Kd
Kd

¸

¸ TRUGr.3

¸ 1000 1000

1/10 1000

SRF

Kd

¸

Ra226

Pb210

Ra226

Pb210

Ra226

Pb210

SRF

Kd Pb-210 Ra-226 Kd

Pb-210 Ra-226 10

1 Pb-

210 Ra-226 NUMO-SCβ

1000

1

1000

1/10

Pb-210

Ra-226

1/10

1000

Pb-210 Ra-226 10

1000  

β NUMO , 2021 2

Kd [m
3/kg] SRF

Kd Kd

¸

¸ TRU Gr.3

¸ 1000 1000
1/10 1000 SRF

Kd

¸

Pb-210

Ra-226
Ra-226

Pb-210

Pb-210

Ra-226



(1)

Â NUMO-SC NUMO 2021

NUMO-SCβ Kd

NUMO-SCβ TRU Gr.3

Kd 1000 NUMO-SCβ

Kd

Kd 1000 NUMO-SCβ Kd

Kd 1000 Sr Cs Ra Kd 10

1000 I-129 C-14

10 Ra-226 Ra-226 Kd 1000

2 Kd

Ra226

Sr90

Cs137

Ra226

Sr90

Cs137

Cs135 Cs135

1000 Kd
NUMO-SC

Kd
NUMO-SC 1000

Kd Ra226

Sr,Cs,Ra Kd 10 Kd

β NUMO , 2021 2

1000 Kd

NUMO-SCβ
Kd

NUMO-SCβ 1000

Kd Ra-226

Cs-135

Ra-226

Sr-90

Cs-137

Cs-135

Ra-226

Sr-90

Cs-137

Sr Cs Ra Kd 10 Kd



(1)

Â SR-PSU SKB 2015) LILW SFR

SR-PSU

BTF *

SKB, 2014 β

ββ

pH Kd

7.4.3 Repository 2021 βββ pH

4

SR-PSU Kd SRF SKB

2014ββββ

ÅKd  

ÅSRF

βSKB, Safety analysis for SFR: Long-term safety -Main report for the safety assessment SR-PSU, SKB Technical Report TR-14-01, 2015.

ββSKB, Engineered Barrier Process Report for the Safety Assessment SR-PSU, SKB Technical Report TR-14-04, 2014.

βββQJ ( ) 2022.

ββββSKB, Data report for the safety assessment SR-PSU, SKB Technical Report TR-14-10, 2014.

*BTF / 2 (1BTF 2BTF )



Kd[m3/kg]

Kd
Kd

¸ pH

2000 4000AD , 2 22000AD 5.6

58000AD

¸ EDTA,NTA

¸

1/SRF 1

Kd

¸

C14( ), Mo93

Tc99

Tc99

Mo93

Mo93

Tc99

pH:12.5~Ÿ12.5 pH:12.5Ÿ12.0

pH:12.0Ÿ10.5

C14( )

C14( )

SRF

(1)

Â SR-PSU SKB 2015) LILW SFR Kd

Kd C-14( ) Mo-93 Tc-99 3

Kd pH 3 C-14( ) 3 Mo-93 1 Tc-99

1

1

1

2BTF

Tc-99

1 C-14( )

Mo-93

Kd

 

βSKB, Safety analysis for SFR: Long-term safety -Main report for the safety assessment SR-PSU, SKB Technical Report TR-14-01, 2015.

Kd [m
3/kg] SRF

Kd 
Kd

¸ pH 2000
4000AD 2 22000AD 5.6

58000AD

¸ EDTA NTA

¸

1/SRF 1

Kd

¸

Tc-99

Tc-99

Tc-99

Mo-93

Mo-93

C-14

C-14 Mo-93

C-14



(1)

Â SR-PSU SKB 2015) LILW SFR

Kd 2BTF

1000 3000

500

12000

22000 C-14( ) Kd 5Ÿ2

SR-PSU

Kd 1

 

K De Kd

De

SKB, Radionu-clide transport and dose calculations for the safety
assessment SR-PSU,SKBTechnical Report TR-14-09, 2015.

SKB2015

βSKB, Safety analysis for SFR: Long-term safety -Main report for the safety assessment SR-PSU, SKB Technical Report TR-14-01, 2015.

Kd

De



(1)

Â gDSSC RWM 2016 ILW/LLW

RWM RWM 2016 ββ

pH 4

Kd

CDP

ILW/LLW Kd SRF

RWM 2016 βββ

ÅKd  

SRF CDP  

βββRWM, Geological Disposal.  Disposal System Safety Case Data Report. NDA Report DSSC/422/01, 2016.

ββRWM, Geological Disposal: Behaviourof Radionuclides and Non-radiological Species in Groundwater Status Report. NDA Report DSSC/456/01, 2016.

βRWM, Geological Disposal Generic Environmental Safety Case - Main Report. NDA Report DSSC/203/01, 2016.



(1)

Â gDSSC RWM 2016 ILW/LLW Kd

Kd C-14( ) Mo-93 Tc-99 3

Kd CDP

Kd[m3/kg] SRF

Kd
Kd

¸ CDP

SRF

¸

CDP

CDP

¸ CDP CDP

SRF

SRF

Kd

¸

1

1

CDP

CDP

CDP

Kd

βRWM, Geological Disposal Generic Environmental Safety Case - Main Report. NDA Report DSSC/203/01, 2016.

Kd [m
3/kg] SRF

Kd 
Kd

¸ CDP

¸

f CDP
kc[/y] CDP

¸ CDP CDP
SRF SRF

Kd

¸



(1)

Â gDSSC RWM 2016 ILW/LLW

Kd

Kd

Kd

2.5 Kd Kd

Kd=0 Kd

Kd

Kd Kd=0

Kd

βRWM, Geological Disposal Generic Environmental Safety Case - Main Report. NDA Report DSSC/203/01, 2016.

Kd

Kd Kd=0



(1)

Kd

Kd Kd NUMO-SCβ

TRU Gr.3

Kd ὑ ὸ
pH

SR-PSUββ

pH Kd

ὑ ὸ

gDSSCβββ

pH

Kd

3  Kd

Kd Kd

Kd  

β NUMO , 2021 2

ββSKB, Safety analysis for SFR: Long-term safety -Main report for the safety assessment SR-PSU, SKB Technical Report TR-14-01, 2015.

βββRWM, Geological Disposal Generic Environmental Safety Case - Main Report. NDA Report DSSC/203/01, 2016.

(NUMO, 
2021)

(SKB, 
2015)

(RWM, 
2016)



(1)

Keith-Roach and Shahkarami2021 β WAC SFR

1,000 SFR 0.05 0.19 M

0.009M

pH13 0.1M pH12.5 0.06M Keith-Roach and 

Shahkarami2021 β

HCP Hydrated cement pastes Ca(OH)2 1%

1:1 Ca- log K = 2.4

Ca2+ Ca2+ Keith-Roach and Shahkaramani, 2021 β

Keith-Roach et al.,2021 ββ

Ca2+- Ca2+

Ca2+

βKeith-Roach, M. and Shahkarami, P., Organic materials with the potential for complexation in SFR, the final repository for short-lived radioactive waste. Investigation of new acceptance criteria. SKB Report R-21-03. 
Swedish Nuclear Fuel and Waste Management Company, Sweden, 2021.

ββKeith-Roach, M., Lindgren, M. and KällströmK., Assessment of complexing agent concentrations for the post-closure safety assessment in PSAR SFR. SKB Report R-20-04. Swedish Nuclear Fuel and Waste 
Management Company, Stockholm, Sweden, 2021.



(1)

Keith -Roach and Shahkarami 2021 β⌐╟╢ ─╕≤╘ 1/2

βKeith-Roach, M. and Shahkarami, P., Organic materials with the potential for complexation in SFR, the final repository for short-lived radioactive waste. Investigation of new acceptance criteria. SKB Report R-21-03. 
Swedish Nuclear Fuel and Waste Management Company, Sweden, 2021.



(1)

Keith -Roach and Shahkarami 2021 β⌐╟╢ ─╕≤╘ 2/2

βKeith-Roach, M. and Shahkarami, P., Organic materials with the potential for complexation in SFR, the final repository for short-lived radioactive waste. Investigation of new acceptance criteria. SKB Report R-21-03. 
Swedish Nuclear Fuel and Waste Management Company, Sweden, 2021.



(1)

Keith-Roach and Shahkarami2021 β

βKeith-Roach, M. and Shahkarami, P., Organic materials with the potential for complexation in SFR, the final repository for short-lived radioactive waste. Investigation of new acceptance criteria. SKB Report R-21-03. 
Swedish Nuclear Fuel and Waste Management Company, Sweden, 2021.



(1)

ISA CDP

ISA
 

pH
ISA
SFR HCP Ca(OH)2

1%

SFR



(1)

Â 1F

U(VI)

1:1 logK1

(RF)

(SVM)

(Chaube et al., 2020) logK1

International Union of Pure and Applied Chemistry

IUPAC

15 Ln 698 8 alcohol dioxane KCl KNO3 NaCl NaClO4 NaNO3 and R4NX

6583

6 MinMax Standardized MaxAbs Robust NormalQuantile UniformQuantile

80:20

6 10 10

MAE

R2

MAE  

βChaube, S., Srinivasan, S.G.,  Rai, B. , Applied machine learning for predicting the lanthanide-ligand binding affinities, Scientific Reports, 10, 1, p.14322 (2020).



(1)

Â 2022 (Chaubeet al., 2020) U(VI) IUPAC

(Test R2) 2023

(MLP)
0.8- 0.9

21

87   75      57     45      33       27     15      3    

T
e

st
 R

2
)

Chi0n(m) MaxPartialCharge(m) SMR_VSA7(m) 

Chi2v(m) MinAbsEStateIndex(m) SlogP_VSA1(m) 

Chi3n(m) MinAbsPartialCharge(m) TPSA(m) 

EState_VSA1(m) NumHDonors(m) VSA_EState3(m) 

EState_VSA8(m) PEOE_VSA1(m) VSA_EState8(m) 

FpDensityMorgan2(m) PEOE_VSA11(m) Density medium (kg/m3) 

MaxAbsEStateIndex(m) PEOE_VSA9(m) Melting Point medium (K) 

βChaube, S., Srinivasan, S.G.,  Rai, B. , Applied machine learning for predicting the lanthanide-ligand binding affinities, Scientific Reports, 10, 1, p.14322 (2020).



(1)

Â 2023 U(VI) IUPAC National Institute of 

Standards and Technology NIST ) Critically Selected Stability Constants 

of Metal Complexes: Version 8.0, NIST46 logK1

SVMβ

NIST

NIST

501

logK1

HL H2L H3L

Method

Medium

Temperature

Conc

Calibration

(Test R2=0.83)

β (SVM) 1



Th IV)

1M NaOH

B(OH)3 :1.0 x10-1, Na4[Fe(CN)6]:1.0 x10-1

7 14 30

Th

30

1

2

3

4

(1)

Th

Th(IV)

pH (Th(OH)4)

T
h

lo
g

 {
 [

T
h

] (
m

o
l/L

) 
} -4

-5

-6

-7

8 9 10 11 12
pH

1376
-8



Th IV)

1M NaOH

B(OH)3 :1.0 x10-1, Na4[Fe(CN)6]:1.0 x10-1

7 14 30

Th

30

(1)

Th

1

2

3

4

Th(IV)

 [CO2]=0.1M

T
h

lo
g

 {
 [

T
h

] (
m

o
l/L

) 
} -4

-5

-6

-7

8 9 10 11 12

pH

13

pH (Th(OH)2CO3)



Sn IV)

1M NaOH

B(OH)3 :1.0 x10-1, Na4[Fe(CN)6]:1.0 x10-1

7 28 60

Sn

60

(1)

Sn

pH (Sn(OH)4, Sn(OH)5)

1

2

3

S
n

lo
g

 {
 [

S
n

] (
m

o
l/L

) 
}

Sn(IV)

-2

-10

-9

-3

-4

-5

-6

-7

-8

4 6 8 10 12

pH



Â

AAM AAM Cs Sr Ni Se I

Ni Sr I

Cs I

I

IUPAC NIST

U(VI) logK1 MLP

NIST IUPAC

pH Sn(IV) Th IV)

(Sn(OH)4 Sn(OH)5) (Th(OH)2CO3)

(1)



(2)
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