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Table 1 Phase Canposition and Grain Size of Powder after M illed for 300 Hour s

atmosphere phase composition(wt %) average grain size
during milling o-SiaN 4 SiN 20 Si Fe (nm)
in nitrogen gas 48 11 3 78 Q 96 86
in anmonia gas 7.2 0 92 Q 74 10 2
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Fig 1 X-ray diffraction pattern of powder milled
for different time in nitrogen gas
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Fig 3 Relationship betw een nitrogen adsorbed in Si

pow der and milling time
(°) in anmonia gas (°) in nitrogen gas
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Fig 2 X-ray diffraction pattern of pow dermilled
for different tme in anmonia gas
(a) 100 hours (b) 200 hours (c) 300
hours
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Table 2 Phase Canposition and Grain Size of Heat-Treated Powder in Vacuum
Furnace after M illed for 300 Hour s

atmosphere phase compositionwt %) average grain size
during milling 0cSiaN 4 SilN 0 Si Fe (rm)
in nitrogen gas 54 2 156 28 10 92 3
in anmonia gas 94 0 4 Q 95 81 6
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Fig 4 X-ray diffraction pattern of Si pow der heat-treated at 800 under vacuum
furnace after milled for 300 hours
(&) milling in nitrogen gas (b) milling in anmonia gas
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LOW -TEM PERATURE SY NTHESISAND STRUCTURAL CHARACTE-
RIZATION OF NANOM ETER «-SisNsM ATERIAL S

DuW eifang
(D eparment of Chemistry, H unan N omal U niversity, Changsha 410081)
Du Haiging
(D gparment & Chenical Engineering, H unan U niversity, Changsha 410082)

U nder mechanical pow er nitrogen or anmoniaw as fully diffused on progressively fine,
fresh, highly active interface of silicon by use of them echanical alloy method, form ing a sub-
stable systan. The nanometer o-SidN 4w as obtained after heat-treated in vacuum furnace at
800 . Itwasfound that the atmosphere effectson the synthesis of nanometer SiaN 4 pow der
greatly. In nitrogen gas, theprotective layer of SidN 20 wasproduced through the reaction of
nitrogen w ith oxidic film formed on the face of silicon pow der beforemill, which prevented
nitrogen from progressively diffusing, resulting in a lot of non-reaction free silicon in prod-
uct In anmonia gas, the fomation of SiN 2O was avoided T he product was nearly com-

pletely ocSiaN 4
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