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Leaching Behavior of Simulated High Level Waste Glass P19-5
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Abstract: Static leaching tests were performed with the simulated high level waste (HLW)
glass P19-5 at different temperatures in deionized water. The leaching behavior of the glass and
the retention mechanism of Ce were discussed after testing the normalized elemental mass loss
and the evolution of morphology and composition of the surface layer. At 25, 40, and 70 C,
the leaching rates of the glass are at the same level and one order lower than that at 90 C. The
release of Gd and Ce is 2-3 orders lower than other main components(Si, B, Li, etc)of the
glass, and most of them are reserved in the surface layer by in situ reconstruction.
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o 1 P19-5
. Table 1 Oxide compositions of glass P19-5
, ( (Oxides) w/ % (Oxides) w/ %
) Si0, 46.5 Li,O 2.53
D ; B, Os 18.9 CaO 3.79
©) , Al Oy 6.31 Zn0O 2.53
HEO) Na, O 7.58 Gay O 4,65
, K. O 2.72 CeO, 4.65
(7] )
. 25, 40, 70, 90 C, 1.7,
14, 28, 58, 88, 148 d : ICP-
Pu, Ce Pu , AES )
Put®®
Gd ’ Pu ¢ = oV/(Sw),
[10] .
: e cg/mts i,
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1.1 °
1.1.1 , 3 2
AB104-N , Mettler-Toledo 2.1 90 C
s SRIX-4-13 ’ 90 C  P19-5
s P-2 ’ ; 1 1
02810202 , ; JSM- 28d .Si, B2
6360LV : : IRIS Li ,
Advantage 1000 X 90 C
(ICP-AES). 110" g/ C98d LB L
mL, Thermo Jarrell Ash . . Si i
1.1.2 N : ’ si s
; ‘ - P19 B Li, 148d B
0.16 g/(m* » d); Gd
: L. B 2 . 1X10 % g/(m? « d);
1.2 Ce B 3~14 : 0. 4%
600 C 20 mm X 107 g/(m” » d),
20 mm X 20 mm , 2.
500 C 1 h, . 9 : 14 d
ASTM C1220-1998 ) ’ }
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1 90 C
Fig. 1 Normalized elemental mass losses vs leaching time at 90 C
1 Li, 2—B. 3 Si, 4—Gd, 5 Ce
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Fig. 2 Evolution of surface morphology of the glass corroded in deionized water at 90 C
(a) 14 d(X30 000), (b)——28 d(X20 000), (c) 58 d(X10 000),
(d)——58 d(X30 000), (e) 88 d(X10 000), (H)———148 d(X10 000)
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Fig. 3 Evolution of glass surface composition determined by EDS
1—Si, 2—Na, 3—~Ca, 4—K, 5—Gd, 6—Ce, 7—Zn. 8—Al
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Fig. 5 Surface morphology of the glass corroded in deionized water after 58 d
(a)—25 C, (b)—70 C
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