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ABSTRACT Using MgAI204 nano—powder obtained by unique high-temperature—calcining methods
as the raw material, with a six-pressure—source machine which is usually used for diamond synthesis,
MgAl204 transparent nano—ceramic has been successfully prepared for the first time by ultrahigh pressure
sintering at low temperature from 800 to 1100 C under high pressures from 3 to 5 GPa. The mean grain
size of the obtained transparent ceramic is from 50 to 75 nm, and the optimal sintering condition should be
at the temperature of ~1000 *C under the pressure of 4 GPa. The transmittance of ceramic is affecteded
dominately by its density, also is affected by phase and crystallization of the raw powder, and the grain
nanolization of MgAl;QO4 transparent ceramic provides unique advantages to light transmission.

KEY WORDS inorganic non—metallic materials, MgAl,0y, transparent nano—ceramic, ultrahigh pres-
sure sintering, transparent mechanism
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Fig.1 TEM image of the MgAloO4 powder
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Table 1 XRD data of MgAl2O4 powder at 1150 C for different hours

Time/hour 1 2 4
Full width half maximum for peak/mm 7.5 7.2 7.0
Relative intensity/a.u. 81 90 89
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Table 2 Optical transparency of MgAl2O4 nano—ceramic samples

MgAl204 3 GPa 4 GPa 5 GPa

800 C Opaque Opaque Semi-transparent
1000 C Transparent Highly—Transparent Transparent
1100 C Transparent Transparent Semi-transparent
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Transparent Nano-ceramic MgAl204
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Fig.2 Photographs of transparent MgAloO4 ceram-
ics sintered at different conditions. (A) at
1000 C under 3 GPa, (B) at 1000 C under
4 GPa, (C) at 1000 T under 5 GPa, (D) at
1100 C under 3 GPa
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Table 3 Average grain size of the ceramics sintered

at different conditions

MgAl204 3 GPa 4 GPa 5 GPa
800 C ~64 nm ~58 nm —
1000 C ~Tlnm ~61lnm ~56nm
1100 C ~75 nm — e
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B 3 TEARFFMAETREN MgAl,Oy GRFVMERTE SEM B K
Fig.3 SEM images of the MgAl2O4 transparent nano—ceramics sintered at 1000 C under 3 GPa (a),
at 1000 'C under 4 GPa (b), at 1000 C under 5 GPa (c) and at 1100 ‘C under 3 GPa (d)
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Fig.4 Relationship between relative density of the ceramics and sintering pressure (a) and

temperature (b)
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Fig.5 SEM image of an opaque MgAl;O4 nano—

ceramic sintered at 1000 C under 3 GPa
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