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Effect of Al,O; on Monazite Glass-ceramic Wasteform
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Abstract: The effects of monazite glass-ceramic wasteforms containing different Al, O,
contents on their structures and properties were investigated. The structure of the glass-
ceramic wasteforms was analyzed by Fourier transform infrared (FTIR) and X-radiation
diffraction (XRD). The chemical stability of monazite glass-ceramic wasteforms was
measured by dissolution rate and inductively coupled plasma optical emission spectrome-
try (ICP-OES) method. The results show that the chemical stability of monazite glass-
ceramic wasteforms with 4% (mole fraction) Al,O; and made at 980 “C for 3 h is opti-
mal. The 14 d leaching rate of monazite glass-ceramic wasteforms is about 8.1 ng/(cm® -
min), which is the lowest in all the samples. The main crystalline phase of the as-
prepared glass-ceramic wasteforms is monazite. There are a large number of [ PO, |~

groups, a small number of [P,0; ]'~ groups, and no [ PO, ]~ groups in the wasteforms.
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Table 1 Composition of simulated HLW

Moy JEE IR 4385/ % PN BEIR Sy H/ %
Fe 17. 84 Fe; O, 11.72
Zr 20. 16 ZrO; 26. 52
Cr 4.63 Crz0; 3.05
Ce 31.85 CeO, 41.9
La 25. 55 Lay Oy 16. 81
Bt 100 Bt 100
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Fig. 1 XRD patterns of wasteforms
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Table 2 Size of main crystal of XRD patters

fa R R F /nm
20/(%)
0-A 1-A 2-A 3-A 4-A 5-A
21 67. 650 49. 197 49.197 35. 150 49. 197 49. 197
26 51.223 82.777 62.067 49. 646 49. 646 62.067
28 84. 337 62. 327 62. 327 62. 327 62. 327 62. 327
30 138. 750 50. 199 50. 199 50. 199 50. 199 41. 850
33 138. 868 84.119 84.119 50. 450 50. 450 84.119
S R S| 96. 166 65. 724 61.582 49. 554 52. 364 59.912
o Y A 22 40. 650 16. 992 14. 068 9.642 5.591 16. 105
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Fig.2 FTIR spectra of wasteforms
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Fig. 3 DTA curves of some wasteforms
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Fig. 4 Dissolution rate of wasteforms

in deionized water at 90 °C for different periods
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Table 3

Leaching concentration of some simples in different periods

W/ (mg » mL™ 1)

ALO; B/ % R E/d

Al Zr Fe Cr Ce La
4 3 27.59 2.948 — 172.0 0.773 —
4 7 27.81 1.707 1. 194 231.5 — 2.151
0 14 — — 2.553 932.5 — 2. 546
3 14 27.73 5. 140 — 326. 4 — —
4 14 28.09 2.307 3.297 436. 7 — 6. 289
) 14 23.68 2.013 3.453 423. 4 0.136 1.522
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