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Abstract

Over half of the total ° Co activity and about a gquarter of the o activity

was rernoved in the acid-reducing condition during a reactor shutdown period at

HMPP Unit A, The different behsavior betweesn wCo and wCo dis=zolution  was



investigated by comparing the standsrd free energy change in the dissolution
and reduction of several hinds of cobelt—containing oxides, In the acid-reducing
cordition, the oo and “Co dissolution was thermodsynamically estimmated to ke
mainly dependent on the reactions =imilar to the dissolution of MO, MaQOy,
MIOH) or MFeely in an high-ternperature anqueous solution containing He and

+

., b . . " . . .
H, while "Co dissclution seemed to be competitive swith the main reaction

sirpilar to the chemical reduction of MDD in MFeeCy or MO into MO
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Takble 1 The reactions of metal oide dissolution and reduction considered

in the acid-reducing condition, the thermodynamic constants for
calculation of the standard free energy change, and the direction of

the reactions in an agueous solution containing He andfor HW at

298~ 573K [5-71,

No Reaction A B C

1 | _ | CoFe,0,+H,+6H'=Co" +2Fe""+4H,0 | -2.35E+05 | -7.8.E+00 | 3.76E+02
2 | | NiFe,0stHo+6H=Ni" +2Fe " +4H,0 | -3.03E+05 | -1.16E+02 | 7.03E+02
3 | Co0+2H'=Co™ +H,0 -1.01E+05 | 2.30E+01 | 2.23E+01
4] C030stH, +6H'=3C0" +4H,0 -4.27E+06 | -6.82E+01 | 4.67E+02
5 | Co(OH),+2H"=Co™ +2H,0 ~9.47E+04 | -5.72E+01 | 2.15E+02
6 | Ni+2H"=Ni"" +H, -4.57E+04 | 4.98E+01 | -1.23E+02
71 NiO+2H =N +H,0 ~9.73E+04 | 3.2.E+00 | 8.02E+01
8 | _ Ni(OH),+2H"=Ni"" +2H,0 -9.57E+04 | -8.05E+01 | 2.72E+02
9 | CoO+H,=Co+H,0(L) -5.40E+01 | -4.65E-02 | 2.19E-01
10 | _ NiO+H,=Ni+H,0(L) -5.15E+01 | -4.61E+01 | 2.02E-01
11 3NiFe,04+H,=3Ni0+2Fe 30,+1H,0(L) | -1.53E+01 | -1.24E-01 | 4.13E-01
12 3NiFe,0,+4H,=3Ni+2Fe ;0,+4H,0(L) | -1.70E+02 | -2.63E-01 | 1.02E+00
13 3CoFe,0,+4H,=3Co+2Fe ;0,+4H,0(L) | 1.28E+01 | -2.10E-01| 8.73E-01
14 | + | 3CoFe,0,+H,=3C00+2Fe ;0,+1H,0(L) | 1.75E+02 | -7.03E-02| 2.15E-01
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Fig, 3 The standsrd free energy changes of dissolution and reduction
reactions of nickel oxides dwring acidic—reducing condition at 258~
573 K,
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Figz, 4 The standard free energy changes of the dissolution and reduction
reactions of colbalt oxdes during acidic-—reducing condition at 258~
573 H,
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