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Abstract

This report describes contents of Thermodynamic Data Bases (TDBs) which have been
compiled and developed until April 2003 by Japan Nuclear Cycle Development Institute
(JNC). Compiled thermodynamic data bases currently available are the 2000 version
JNC-TDB, the JNC-TDB developed for H12 (second progress report for HLW by JNC)
performance assessment, the PNC-TDB for H3 (first progress report for HLW by PNC;
Power Reactor and Nuclear Fuel Development Corporation (previous JNC))
performance assessment, the TDB of samarium thermodynamic data derived from the
solubility experiment conducted by JNC, the TDBs of Am/U/Tc developed in the NEA
TDB project and the TDB developed for the modelling of water - rock reactions. These
TDBs are prepared as PHREEQE, PHREEQC, EQ3/6 and Geochemist’'s Workbench

data base format.

" Nuclear Engineering System Incorporation (NESI)
** Barrier Performance Gr., Waste Isolation Research Division, Tokai Works, Japan Nuclear Cycle
Development Institute (JNC)
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1.
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A Ho
Thermodynamic Data Base, TDB

JNC 2003 4
TDB PHREEQE
(Parkhurst, 1995), EQ3/6(Wolery, 1992)
, Bethke, 1996)

pgpcnl4_5, green.exe phgwb10,

K, /
A fHo, A (Ho /
PHREEQE
TDB

(Parkhurst et al., 1980), PHREEQC

Geochemist's Workbech( GwWB

, 2003
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2. TDB

TDB PHREEQE

Table 1 TDB

, PHREEQC , EQ3/6

pgpcnl4_5, green.exe phgwb10,

TDB

Table 1. TDB

CD

21 28

GWB

, 2003

TDB file

0112130.tdb (PHREEQE format)
011213c0.tdb (PHREEQC format)
011213e0.tdb (EQ3/6 format)
011213g0.tdb (GWB format)

2000 JNC-TDB

21

991231q0.tdb (PHREEQE format)
991231c0.tdb (PHREEQC format)
991231e0.tdb (EQ3/6 format)
991231g0.tdb (GWB format)

2 JNC-TDB

22

910000q0.tdb (PHREEQE format)
910000c0.tdb (PHREEQC format)
910000e0.tdb (EQ3/6 format)
910000g0.tdb (GWB format)

1 PNC-TDB

23

980300q0.tdb (PHREEQE format)
980300c0.tdb (PHREEC format)
980300e0.tdb (EQ3/6 format)
980300g0.tdb (GWB format)

JNC
TDB

24

990900q0.tdb (PHREEQE format)
990900c0.tdb (PHREEQC format)
990900e0.tdb (EQ3/6 format)
990900g0.tdb (GWB format)

- TDB

25

920000q0.tdb (PHREEQE format)
920000c0.tdb (PHREEQC format)
920000e0.tdb (EQ3.6 format)

920000g0.tdb (GWB format)

NEA TDB Project U

TDB

2.6
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990000c0.tdb (PHREEQC format)
990000e0.tdb (EQ3.6 format)

990000g0.tdb (GWB format)

TDB

950000q0.tdb (PHREEQE format) | NEA TDB Project Am 2.7
950000c0.tdb (PHREEQC format) TDB

950000e0.tdb (EQ3.6 format)

950000g0.tdb (GWB format)

990000q0.tdb (PHREEQE format) NEA TDB Project Tc 2.8
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2.1 2000 JNC-TDB

TDB file
011213q0.tdb (PHREEQE format

011213c0.tdb (PHREEQC format)
011213e0.tdb (EQ3/6 format ver.7.2c format, binary 011213b0.tdb)

01121390.tdb (GWB format)

Reference
Tc : Yui et al. (1999)
Tc : Rard et al. (1999)
: H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, CI,C, S, N, B, P, F, Li, Br,
Co, Cs
: Ac, Am, Cm, Sm, Th, Pa, U, Np, Pu, Nb, Tc, Pd, Sn, Sb, Pb, Bi, Po, Ni,
Se, Zr
- TDB  Tc, Am, Np, Pu U 2
991231g0.tdb, 991231c0.tdb, 991231e0.tdb binary
991231b0.tdb 991231g0.tdb
- (Yui et al., 1999)
- 25 25
TDB
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22 2 JNC-TDB

TDB file
991231q0.tdb (PHREEQE format)

991231c0.tdb (PHREEQC format)
991231e0.tdb (EQ3/6 ver.7.2c format, binary 991231b0.tdb)

99123190.tdb (GWB format)

Reference
Yui et al. (1999)

: H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, Cl, C, S, N, B, P, F, Li, Br,

Co, Cs
: Ac, Am, Cm, Sm, Th, Pa, U, Np, Pu, Nb, Tc, Pd, Sn, Sb, Pb, Bi, Po, Ni,

Se, Zr

- TDB JNC 2

(Yui et al., 1999)

- 25 25
TDB
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23 1 PNC-TDB

TDB file

910000g0.tdb (PHREEQE format)

910000c0.tdb (PHREEQC format)

910000e0.tdb (EQ3/6 ver.7.2c format, binary 910000b0.tdb)

910000g0.tdb (GWB format)

Reference
(1992)
: H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si,Cl, C, S, N, B, P, F, Li, Br,
1,Cs
: Ac, Am, Cm, Sm, Th, Pa, U, Np, Pu, Nb, Tc, Pd, Sn, Sb, Pb, Bi, Po, Ni,
Se, Zr
JNC 1 TDB , 1992


JNC TN8400 2003-005


JNC TN8400 2003-005

2.4 JNC TDB
TDB file
980300g0.tdb (PHREEQE format)
980300c0.tdb (PHREEQC format)
980300e0.tdb (EQ3/6 ver.7.2c format, binary 980300b0.tdb)

980300g0.tdb (GWB format)

Reference
- Sm-CO3
(1995)

- Sm-OH
(1996) (1998)

Yui et al. (1999)

: H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, Cl,C, S, N, B, P, F, Li, Br,

Co, Cs
: Sm
- JNC Sm TDB
Sm
1995, , 1996 , 1998
- Yui et al., (1999)
- 25 25
TDB
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2.5 TDB

TDB file
990900q0.tdb (PHREEQE format)

990900c0.tdb (PHREEQC format)
990900e0.tdb (EQ3/6 ver.7.2c format, binary 990900b0.tdb)

990900g0.tdb (GWB format)

Reference
Arthur et al. (1999)

H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, CI, C, S, N, B, P, F, Li, Br, 1, Bi, Cs, Ni, Pb,
Pd, Sb, Se, Sn, Th, U, Zr

California

Berkeley Theoretical Geochemistry
SUPCRT SUPCRT Helgeson et al. (1978)

Helgeson et al. (1978)

SUPCRT
SPRONS96 Lawrence
Livermore National Laboratory (LLNL) JNC SPRONS96
SPRONS-JNC
SPRONS-JNC A rHo

(Parkhurst et al., 1980)
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2.6 NEA TDB Project u TDB

TDB file
920000q0.tdb (PHREEQE format)

920000c0.tdb (PHREEQC format)
920000e0.tdb (EQ3/6 ver.7.2c format, binary 920000b0.tdb)

920000g0.tdb (GWB format)
Reference

Yui et al. (1999)
-uU
Grenthe et al. (1992)

. H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, Cl, C, S, N, B, P, F, Li, Br,

Co, Cs
U

OECD/NEA u (Grenthe et al., 1992) TDB
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2.7 NEA TDB Project Am TDB
TDB file
950000q0.tdb (PHREEQE format)
950000c0.tdb (PHREEQC format)
950000e0.tdb (EQ3/6 ver.7.2c format, binary 950000b0.tdb)

950000g0.tdb (GWB format)
Reference
Yui et al. (1999)

- Am
Silva et al. (1995)

: H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, Cl, C, S, N, B, P, F, Li, Br,

Co, Cs
. Am

OECD/NEA Am (Silva et al., 1995) TDB

10
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2.8 NEA TDB Project Tc TDB

TDB file
990000q0.tdb (PHREEQE format)

990000c0.tdb (PHREEQC format)
990000e0.tdb (EQ3/6 ver.7.2c format, binary 990000b0.tdb)

990000g0.tdb (GWB format)
Reference
Yui et al. (1999)

- Am
Rard et al. (1999)

. H, O, Ca, Mg, Na, K, Fe, Mn, Al, Ba, Sr, Si, Cl, C, S, N, B, P, F, Li, Br,

Co, Cs
. Tc

OECD/NEA Tc (Rard., 1999) TDB

11
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3.
2003 4 JNC
- 2000 JNC- TDB
- 2 JNC-TDB
- 1 PNC-TDB
-JNC
- - TDB
- NEA TDB Project U
- NEA TDB Project Am
- NEA TDB Project Tc
PHREEQE, PHREEQC, EQ3/6
CD

12

TDB

TDB

TDB

TDB

GWB
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