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ABSTRACT

The preparation of SiC powder by SHS in the system of Si0O,-Mg-C was investigated in this study. The effects of various processing
parameters such as the initial pressure of inert gas in reactor, the content of Mg and C in mixture and the size of SiQ, particles on
the synthesis of SiC by SHS methode were investigated. The minimum initial pressure of inert gas in reactor for SHS reaction in this
system was 5 atm, and as the pressure increased, and the concentration of unreacted Mg decreased. At 50 atm of the initial inert gas
pressure in reactor, the optimum composition for the preparation of pure SiC was SiO,+2.5Mg+1.2C. SiC powder synthesized in this
condition had a mixture of a-SiC and B-SiC with an irregular shape and the particle size of 0.5~0.8 um.
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Fig. 1. Schematic diagram of SHS reactor.

Table 1. The Properties of Raw Materials Used in This Study

. Particle size Puri
Materials (um) (%;y Co.
SiO, 40~325 mesh 95.0 Junsei
Mg <45 um 99.8 Grand chemical
Carbon black <5 pm 99.9 Cancarb Ltd.
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Fig. 3. Phase diagram of $i-C system.
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Table 2. Gibbs Free Energy Changes for Possible Reaction Steps
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Reactions AGo,gg (Kl/gmol)
(a) Si0,+2Mg+C — SiC+2Mg —-395.621
(b) Si+C —SiC —64.553
(c) 2Mg+0, = 2MgO —-1137.976
(d) Si+0, — Si0, —856.160
(e) C+0O, — CO, —394.408
® Si+2Mg — Mg,Si -73.013
(g) Mg+2C — MgC, 83.575
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Fig. 4. Reaction properties with various initial pressure of inert
gas in reactor calculated by ‘THERMO’ program.
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Fig. 5. Combustion temperatures and wave propagating velo-
cities with various initial pressure of inert gas in reactor.
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Fig. 6. XRD patterns of final product synthesized at various
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Fig. 7. Combustion temperature profiles with various Mg
contents in mixture: (a) 2.0 mol (b) 2.5 mol (¢) 3.0 mol.
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Fig. 8. X-ray diffraction patterns of reaction products with the
various Mg mole fraction: (a) 2.0 mol (b) 2.5 mol (c) 3 mol.

4 Fig 7904 HE Mgl Brhgo] F7E5E dae
=& Z7khe A2 ¢ F Uk $ele @A Fig 49 2
Fol ANk F ol A Mg 259 Si0,9)
ggle) Foisix 23u Byl 9n2 MEHE A o
Y 5 YA ol2E AHde HstE Mg & olubg



ﬂi Mgel F=7F S7124E Lo AadE A

& etk 5 o212 Mg Hrtael did Ay
Mgsl BHe QawE 3 BT Mgl Fel o2
g o529 HH o w2l A HI ol Wl

AArOT o

9 k= ﬂéﬂﬂ Aroere] F7FE e
a5y Mg A7HEO] 2.5 mole 04 WHE= i%
=9 T/ wEEHE AL ¢ T At ole Yo
A7rE Mg AA|7F jhgoll Zofepz] Zatar gl iR
EA sk XA e QT sA 7] WEelth Fig 82
Si0,:Col EHE 1:122 & #, vtavlge S¥E
20~3.07F4 ¥sAA @2 A= XRD Hdeolrh. 11
W B uladge) Eull 20804 Si07F ¢ E

5= Bt £ ntadfro] 258 0ME a-SiCE

£ F e, oA ¥l 22677 K)o "HHEAILRo)
é‘&% e Abshltgolng AR vlavigo] vHEE ¥

(Mg vaporization temp.: 1378 K)a}5171 wi&ol2} Azt

oo Rl g FRYRT 89 B nlavlgg 37
< 73 Fig 8(c)F 2ol Mge] ¢ds] LGS &
Ak v Mge] IR e felwae] il =
oid Zle & 5 AUSiTh A=, ©da 3 vhadige] Evio)
e AY 23 dE S o @htal] 2 A8
A Si0,:Mg:C=1:25:1280] HBeE & + Sirh
Fig. 9% Si0,:Mgel E4]7F 1:229 aﬂ E}isq 2Hg
10A 2287k WstA A& AHEE gl F

Z3te) MgOE AAT F9 XRD JHHO]E]- Fig. 9(ay=
B9 g4 3skorEn|el 105 E AeFhr) vk
F3 wvkgsle] gd HeEo] g@as) g ZEE o
=7 RS Bk e Bow B2 2289
B ERE Z7HAA A8E e 23 Fig 9(e)dlM =
a-SiC7F AAHY s & F duh 28y felgie
FaFol Bolet A ¢ & Ak
gl AMEHe 2T ke dEdvheene fdla
Exo] 2 9L oY, ANAoR YEst AAY ¢
so) B¥} HOom PHE 29 YEWAo| Pasuz
350 7 @ o-SiC
300 4 v B-SiC
o 250~  Free
-*z; 200 carbon M .
[0]
€ 150+ © l .
100 Jowbti, ;
s Lo n
(a)
o_w : k . s
20 30 40 50 60 70 80

26

Fig. 9. X-ray diffraction patterns of reaction products with the
various C mole fraction: (a) 1.0 mol (b) 1.2 mol () 2.2 mol.
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