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Investigation on the Laser Glassing Like-Waste Nuclear Materials

WANG Zhong-ke YE He-ging CHENG Zu-hai ZENG Xiao-yan XU De-sheng
(State Key Laboratory of Laser Technology, Huazhong University of Science & Technology, Wuhan 430074)

Abstract Investigation has been carried out into the solidifying like-waste nuclear materials borosilicate by laser glassing.
The results showed that laser glassing related to the laser power, scanning speed and laser beam diameter. The quantity
variation of vitrification can be described using two parameters of laser power density and scanning speed. For example,
when laser power density is the order of 25.48 W/mm?, scanning speed is at 8 mm/s, the volume of laser glassing can be
reached the value of 532.0 mm®/s. The microscopical analysis indicated that laser irradiating region consisted of vitreous
body, transition zone, sinter and original powder region when powders were put in advance during laser glassing process.
The elements Na, B, Si, O were homogeneously distributed in vitreous body, and there didn’t exist crystal phases.
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Table 1 Experimental results under different laser glassing parameters at $10 mm of the beam diameter

Scanning velocity /(mm/s) 8 12

Laser power /W 1000 1500 2000 1000 1500 2000
Power density /(W/mm®) 12.74 19.11 25.48 12.74 19.11 25.48
Fluence densty /(W/mm-s) 101.92 | 152.88 | 203.84 | 152.88 | 229.32 | 305.73
Thickness of vitreous body by laser glassing/mm 1.5 2.5~3 | 35-4 1.0 2.0 2.9
Width of vitreous body by laser glassing /mm 12.0 14 17.% 10.5 12.2 14.8
Volume of vitreous body by laser glassing/ (mm’/s) 144.0 313.6 532.0 126.0 292.8 $15.1

F2 AMER 612 mm HAEMARESHEHF THRIRER
Table 1 Experimental results under different laser glassing parameters at $12 mm of the beam diameter

Scanning velocity /(mm/s) 8 12

Laser power /W 1000 1500 2000 1000 1500 2000
Power density /(W/mm®) 8.85 13.27 17.69 8.85 13.27 17.69
Fluence densty /(W/mm*s) 70.8 106. 16 141.54 106.2 159.24 212.28
Thickness of vitreous body by laser glassing/mm 1.2 2.5 3.6 0.85 1.7 2.3
Width of vitreous body by laser glassing /mm 13.8 14.8 17.3 13.2 14.2 16.9
Volume of vitreous body by laser glassing/ (mm?®/s) 132.48 296.0 498.24 134.62 289.68 466.44
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Fig. 1 (a) Microstructure of part section of vitreous; (b) vitreous body by laser glassing; (c¢) sinter of laser not glassing;

(d) original powder of laser not sinterin. Note: white band [ is the transition zone between vitreous body and sinter
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Fig.2 X-ray crystallogram of vitreous body by laser glassing
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Fig.3 Composition distribution of part section of vitreous body of laser glassing disclosed by electron probe microanalyzer
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