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Abstract: The silicon mixture mechanically activatedfor 20h could’combust in air. It was found that
the burning of silicon powder occurred via two-stage self-propagating regime. The surface and center of
the synthesized products aredemonstrated to be with different features. On the surface of the product,
a-SigNy is the major phase coexisting with minor SisNoO and amorphous SiO2, while in the center
of the lump, loose grey powders are SizN4 powders whose phase composition depends on the reaction
conditions. The whole-combustion process of silicon powders in air after mechanical activation approves
the feasibility of silicon combustion in air. The qualitative discussion given shows the formation of SigNy

instead of SiOs inair. Furthermore; the phase composition of product can be controlled by adjusting

the composition of the reactant mixtures.
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Fig.1 XRD patterns of the reactant mixtures milled

for different time
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Table 1 Integrated diffraction intensity of the (111) crystal plane and the degree of amorphism of silicon

in the reactant mixtures milled for different time

Milling time/h 0 8 12 16 20 24
The integrated diffraction intensity /(1) 42285(10) 20813 15306 12121 9751 8218
The degree of amorphism 0 15.78% 37.65% 50.63% 60.28% 66.52%




592 To AL A 2 4R 2%

B2 ZWFEES., 12, 16, 20, 24h W™
AL EEMIRTE No SR TR ZR - RE SR,
BIsraf LAA H, FEALTEZY 200°C BFH BLRE, Xt
T DTA i £& 200°C B i R i, & B 3k o0
B IR AR B BT 8 E 900°C PA L BEME B, Xf B T
DTA 28 900°C A 47 By SRIBCH I, 2 Si B AL
TR ORI Y 45 R

Xt He S ] FF BB e (7 Ak B2 4 43 K Yy TG-DTA iy
LA LLE L, FEDTEERE R ER, RIE THRESR
TR, X EERd T AR A RN W
SR H, BT B B A4 B R R L R i RO, A
REH) R B . R, RO R g, &R
THEEEHRRMEE. X—HARBIEFHIERAT
HT T A B ] SE G SR SioM I Y TE e IR, S
Si MR RS, X H T ERE T 45T
JRAE T = B8 Sioy AR AL B8 XY . Yang S5 A BTE
5z 181

1E DTA #8138 7] LA F] 250°C Ff 3 ) BE %
T, I EL I 04 Bl AT PR R (] B4 S < BT S0k e IR 1
. U W I T A D8 Y S . 1 Ak S G T S I T S
KIMTREAR. AHFFRE 1), Ak AR 4 2 5 1 4
Si ¥y -5 B Eh 7 2 T B A S B B 8. AT RE

130 24h
20h

16h
120 |

TG/wt%
>

100 |-

90 L ' L ' L
0 300 600 900 1200 1500

Temperature/'C

(2]
T

Texo

—»20h
~_~12h
24h

™~ 16h

—» 8h

—0h

DTA/mV+-mg?!
w

(=]
T

. , . , .
o] 300 600 900 1200 1500
Temperature/'C

B 2 22T ) B B Ak B Ay JRORHAR M 7E No ST
22BN - PR 2k
Fig. 2 TG-DTA curves of the reactant mixtures

milled for different time tested in nitrogen atmosphere
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Fig. 3 XRD patterns of the surface(A) and the cen-

ter(B) of the products from Si combustion in air
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Element| wt% | at%
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Si K |44.63 [31.67 Au M |10.29 | 1.14

Au M| 4.99 |0.50

Totals |{100.00 Totals |{100.00
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Fig. 4 SEM photo and corresponding EDS spectra of

the surface product from Si combustion in air
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