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Fig. 1 Schematic diagram of the procedure for the microwave-assisted dissolution of a-Al203
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Table 1 Results obtained in the microwave-assisted dissolution of a-Al,O4

Sample Sample mass Acid Pressure  Temperature  Time Result
/g /mL /kPa /°C /h

A 0.05 10HC1 3200 220 1 No dissolution

A 0.05 10HCI 3800 230 1 No dissolution

A 0.05 10HCI 4200 240 1 Total dissolution

A 0.1 10HCI 4200 240 1 Incomplete dissolution
A 0.1 10HCI 4200 240 2 Total dissolution

A 0.1 10HNO3; 3000 240 1 Incomplete dissolution
A 0.1 10HNO3; 3000 240 2 Total dissolution

B 0.1 10HCI 4200 240 1 Incomplete dissolution
B 0.1 10HC1 4200 240 2 Incomplete dissolution
B 0.1 10HCI 4200 240 2.5 total dissolution

B 0.05 10HCI 4200 240 1 Incomplete dissolution
B 0.05 10HCI 4200 240 1.5 Total dissolution

B 0.05 10HNOQO; 3000 240 1 Incomplete dissolution
B 0.05 10HNO3 3000 240 1.5 Total dissolution

* A-AlzO3 (85%a-phase), B-Al;O03 (98%a-phase).
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Table 2 Program of microwave-assisted HCl.dissolution of a-Al,03

Acid Stage Power/W Ramp Pressure Temperature Holding
time/min /kPa /°C time/min
HCI 1 300 10 3200 220 2
2 300 5 4200 240 60
® 3 HNO; RiBHRIER
Table 3 Program of microwave-assisted HNOj dissolution of a-Al, O3
Acid Stage Power /W Ramp Pressure Temperature Holding
time/min /kPa /°C time/min
HNO; 300 10 1500 220 2
2 300 5 3000 240 60
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Microwave-assisted Acid Dissolution of a-Al,O3

WU Xian-Xin, CHEN Tian-Yu
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: A method for the acid (HCl or HNOj3)dissolution of a-Al,O3 by MARS-5 microwave
digestion system was proposed. When the temperature of digestion system increased to 240°C,
a-Aly O3 sample was dissolved by HCI or HNO3;. When the digestion reagent mass was constant,
the digestion time was directly proportional to the sample mass. The digestion time was prolonged

when the ratio of a-phase in Al;O3 sample was increased.
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