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Abstract : The generation, characteristic, and disposal technology of the high level radioactive

waste were discussed, and a progress in the study on the chemical behavior of Pu, a transu-

ranic element possessing the long-term potential risk for the environment, under the geolog-

ical repository was reviewed. Release behavior of Pu from the high level radioactive glass

waste form, the basic chemical reactions of Pu possibly happening in groundwater, including

solubility, complexation, redox reaction, and colloidal formation. Some proposals for the

further work in China are also suggested.
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Fig. 1 Relative biological hazard of some radioactive isotopes present in nuclear wastes as a function of time
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1
Table 1 Chemical composition of several kinds of underground water mg/L
YMP2LIs)
(Item) DI6] (Bedrock water) BS03®
J13 UE-25
d/m <500 435
t/a =100
pH 7~10 6.9 6.7
Eh/V —0.05 0.1 0. 36
(62} <0.1 5.7
Na 10~100 45 171 1027
K™ 1~5 5.3 13.4 16. 1
Ca® 20~60 11.5 87.8 206
Mg?* 15~30 1.76 31.9 51.2
Fe(TotaD 5~30 0. 04 <0.1 0. 25
F- 0.5~2 2.1 3.5 1. 89
Cl™ 5~50 6.4 37 1155
Br 0. 057
CO;  (Tota) 5~400 118~143 960 138
NO3 <1 10.1 <0.1 30. 2
PO} (Total) <0.1
SOS™ (Total) 1~15 18. 1 129 1074
SiO, (Total) 5~30 66 66 13.1
SH <1
NH; <0. 5
(Organic carbon) <1 0.15
(Notes) : 1) (Swedish granite) ;
2) (Yucca Mountain, Nevada wells) ;
3) 3 (Underground water sampled from No. 3 well in Beishan region, Gansu province in China)
2
Table 2 Type and dissolved minerals
in several kinds of underground water ,
(Source) (Type) (Dissolved minerals) , . )
KCl, NaCl, CaSO,,
Bedrock Water  Na-Ca-Mg-HCO,  CaMg (CO; )y, SiO; . ' o
, CO;
NaAlSi; O o
KCl, NaCl, CaSO, . ) F SOi ’
BS03 Na-CI-SO,
Si0O; , NaAlSi; Og ’
[9] [8,12,19]
KCI, NaCl, CaSO,, ’ °
YMP UE-25 Na-Ca-HCO; CaMg (COs )2, SiO3,
NaAlSi; Og ’ ’
KCl, NaCl, CaSO,, ’
YMP-J13 Na- HCOs CaMg (CO;3 ) » CaCOy , R
510z, NaAlSi; Os Kim PuO,(s)  HCO; /CO} .
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Table 3 Hydrolysis reactions and their constants of Pu

(Valence state) (Reaction) lef
Pu?t +OH —=PuOH?" 7.2
Pu't +20H —=Pu(OH), 12.1
Pu(l)  Pu** +30H ——Pu(OH) 50 16.7

Pu** +30H Pu(OH) 5, —25
Puwt +40H ==Pu(OH) 20. 2
Put* +OH PuOH?* 13.7
Pult +20H ==Pu(OH); " 25.7
Pu'" +30H Pu(OH); 36.7

PuClV)

Pu't +40H =—=Pu(OH) .y 16. 5
Pu't +40H Pu(OH) () —62.5

Pu'* +50H" ——=Pu(OH) 55
PuO; +OH ==Pu0;OHq 4.3
Pu(V) PuO; +OH™ ==Pu0,;OH, —9.3

PuO; +20H PuO, (OH) 9
PuO; " +OH~ —=Pu0,OH" 8.9
PuO; +20H- PuO, (OH) g 17.6

PuC VD

PuO; 420H"

PuO; +30H

PuO; (OH) s, —22.8

PuO; (OH); 22

(Note) : I=0;
to literature [8,10,12.16,18])
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