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ABSTRACT

Silicon nitride powders were prepared by the simultaneous reduction and nitridation from powder
mixtures of Kim cheon guartzite and carbon (graphite or carbon black) at 1400°C for 10 hours in nitrogen
atmosphere. The effects of the reaction variables on the yield of products and on the @/ ratio were

examined.
The average particle size, density, and the aff ratio of the obtained sigNg were 1.0pm, 3.10g/em®

and 90/10, respectively. It was found that the Si3Ns powders obtained in this work were comparahle

ta the foreign commercial products.
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Particle size (gan)| 40~30|28~20|18~10 [ 9~2 | <1 HA| sle] ol gA Bakd ZF| el 4] T00°C R 52
wt % L0 | 50 | 360 |320|60 7k 7t sbe] sbRebas AlA g obg 454 B
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Table 3. Chemical Compositions and Specific Surface Areas of Reducing Agents.

Reducing Carbon and impurites (Oxides, wt %) Surface
Artea
Agents C Si Na Mg Al K Ca Fe S Cl P {m?/ g)
0014 | %24 | 3.27 |0.68 055 | 1L 32)| 063 |0 18 0
G A [ 8504 | 693 12. 2
6. 20 { B3
[ ‘0 |U.02|D |0.02‘U OQD‘O.SGIU
B 09,04 | 0. 36 1329 6
C. 0 04 0. 56
0. 08 | 0. 14 ' 0. 58 \(]. 15 l 0 37 | 0. 30| 061 } 0. 40 | 0
C 96,22 | L 15 - 814 1
B. i L 62 L 01
0 | 0. 33 | 0 22 |1. 56 | 273 ‘ 0. 24 047 | 0. 52 ‘D. 27
D 9L.91 | L 73 T 312 1
5. 08 126

G : graphite, €. B. ; Carbon black
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Tahle 4. Compositions of Reaction Products Obtained
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lar rafio = 6) Reacted at 1400°C for Shrs
mn N;
Reduc- Reaction P roducts (wt %)
*“]gneg“tﬁ a-SiN, [B-SLl, | SiC | SN0 |g-Quarts
GlA 15 22 50 3 10
B 83 3 2 ] 7
C.B.[C 68 17 5 ) 5
D 62 27 5 3 3
G : graphite C. B. : carbon black
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Fig. 1. Effect of C /Si0; molar ratio an SizNy for-
mation at 1400 °C for 5h in N;.
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Fig. 3. Time dependence of 5iN. formation from
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Fig. 6. SEM photographs of SiaN4 powders.
(a) Mo seed al 1400 °C for 9b in N,
(b) 10 wt % 5i.N,s seed (0.5 gm) at 1400°C
for 9b n N,
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Fig. 8. TEM photographs of Si.N, powders,
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Table 5. Properties of $i,N, Powders Synthesized from Kimcheon Quartzite at 1400°C. for 10h

in N,
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ed 90 /310 45 310 10 7. 761 5 614
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