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A preliminary model for Th(IV) interactions with carbonate in NaHC03, 

Na2C03, and NaC104/C02(g) media has been developed by Andy Felmy and :Ohan 

Rai of PNL and transmitted to SNL. This memorandum contains the parameters 
of this model along with the parameters for the Th4+-Na+-Mg2+-Cl- system 

developed earlier. All parameters not explicitly listed here are the same as in 

Harvie et al. (1984). The parameters for the Th4+-HSO~-so!- system are given in 

Felmy and Rai (1992), and not reproduced here, although they are included in the 

FMT database named below. 

The parameters given here are preliminary for several reasons. The value 
of 8Na+,Th4+ given below was not used in fitting the Th-NaHC03, Th-Na2C03, and 

Th-NaC104-C02(g) systems. Thus, the Th-Na+-Mg2+-Cl- and the Th-NaHC03/Th

Na2C03/Th-NaC104-C02(g) systems are not quite consistent in their parameter 

values. Also, the values for Th4+-ClOi ion interaction parameters were estimated 

to be the same as those for Th4+-Cl- interactions because the values listed below 

were unavailable. These differences in model assumptions and fitting need to be 

checked before the model will become final. 

The CHEMDAT data base file is available on the WIPP Dec Alphas as 

Ul:[CFNOVAK.FD.CHEMDATJHMW _3TH5_960119.CHEMDAT, although 

official QA'd versions should be obtained through the Configuration Management 

System. 
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Dimensionless Standard Chemical Potentials 
S ecies 

0

/RT Source 

Th4+ 

co~-
H+ 

OH-

H20(1) 

Th(OH)3C03 
6-

T h ( C 03) 5 

Th(OH)4(aq) 

-284.227 Felmy et al., 1991 

-212.944 Harvie et al., 1984 

0.0 Harvie et al., 1984 

-63.435 Harvie et al., 1984 

-95.6635 Harvie et al., 1 984 

-775.627 new work by PNL 

-1411.364 new work by PNL 

-622.840 new work by PNL 

Ion Interaction Parameters 

j ~(O) 
IJ 

~(1) 
IJ 

~(2) 
IJ c~ Source 

Th(OH)JCOs 0.0 0.0 0.0 0.0 new work, PNL 
6-Th(C03)5 0.0 0.0 0.0 0.0 new work, PNL 

c104 0.1747 0.2931 0.0 0.00819 Pitzer, 1992 

Th(OH)JCOs 0.0 0.0 0.0 0.0 new work, PNL 
6-Th(C03)5 2.0 1.31 0.0 0.0 new work, PNL 

c104 0.0554 0.2755 0.0 -0.00118 Pitzer, 1992 

Th(OH)JCOs 0.0 0.0 0.0 0.0 new work, PNL 
6-Th(C03)5 0.0 0.0 0.0 0.0 new work, PNL 

c1-1c104 1.092 13.7 -160.0 -0.112 Roy et al., 1992 

c104 1.19 27.3 0.0 --0.0566 new work, SNUFSU 

er Source 

c104 Th(OH)3C03 0.0 new work, PNL 

c104 
6-

Th(C03)5 5.54 new work, PNL 

Na+ Th4+ 0.-421 new work, PNL 

Mg2+ Th4+ 0.600 new work, PNL 

k 'l'iik Source 

Na+ Th4+ c1- 0.208 new work, PNL 

Mg2+ Th4+ c1- 0.214 new work, PNL 
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