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Crystallization of the Simulated HLW Glass
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Abstract: In the production process of high-level waste(HLW) glass, there was crystalline
phase in the centre area of the HLW glass tanks, due to high temperature. Crystallization
increases phase interface of HLLW glass, having an effect on the physical and chemical prop-
erties of HLW glass. In order to avoid the occurrence of crystallization, it”s necessary to
study the crystallization behavior of HLW glass. Crystallization behaviors of the simulated
HLW glass were researched by the isothermal heat treatment in this paper. The simulated
HLW glass powders were respectively heated at 500, 600, 700, 800, 900 °C in the range
from 0.5 h to 96 h. After heat treatment, the crystallinity and crystallinity phase of samples
were detected by X-ray diffraction (XRD). The results of XRD show that the maximum
degree of crystallinity of the simulated HLLW glass appears at about 700 °C. After isothermal
heat treatment, there are three different crystals: omphacie, cerianite and albite. Omphacite
is the major crystalline phase, which has always existed in the range from 600 ‘C to 900 °C.
Cerianite always precipitates in the range from 700 °C to 900 °C. Albite only precipitates at
700 °C.
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Table 1 Simulated HLW glass components

[10]

2H 43 (Components) w/ % #f 43 (Components) w/ % #H 43 (Components) w/ %
SiO, 44. 89 K;O 0. 10 Sb; Os 0. 50
B, O3 12. 26 Lay O3 0.03 CeO, 1. 90
Na, O 11.58 Fe; Oy 3. 40 Cry O3 0. 32
Li, O 2.18 MoO; 0.12 Cs; O 0.01
Al O3 5.09 Nd; Oy 0.11 TiO, 0. 05
CaO 6.72 NiO 0.41 Y, 0; 0.01
MgO 4. 37 P, 05 0.07 Re; O7 0. 04
BaO 3.51 SO; 0.73
V,0; 1. 50 SrO 0.01

¥ (Note) : Re # 1t Tc,Ce /L U Fil Pu(Re replaces Tc, and Ce replaces U and Pu)
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Fig.1 Simulated HLW glass vitrification curve
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Fig.3 Degree of crystallinity as a fuction of time
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