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One-step Synthesis of High Purity Silicon Carbide Powder

YE Xin-Nan', ZHAO Zhong-Ling?, LAN Lin', HUANG Jin-Qiu', LIN Kun-Lun', CHEN Li-Fu'

(1. Advanced Materials Laboratory, Xiamen University, Xiamen 361005, China; 2. Heilongjiang Worker Uni-
versity of Electric Power, Harbin 100530, China)

Abstract: Silicon carbide (SiC) powder was synthesized from liquid silicon in one step at the presence
of a catalyst bar consisting of silica and carbon. The silicon carbide powders were formed by the
carbothermal reaction between liquid silicon and gaseous CO, and the average particle size (Djyg) of the
as-prepared silicon carbide powder was 0.41pm. The powder was characterized by XRD, SEM, particle

size analysis and elemental analysis. The mechanism for the formation of the silicon carbide powder

was discussed.

Key words:

ermal reduction

1 5lF

WAL EE (SiC) Wy iy il &5 77 ¥R 1E A 58 Kk B
ST T AWM RGN LR 8 R RR
R A B #GE (Acheson), S 78 B BHLAP AR 47 38 (2
AAbwE) FAERR (Bk) In#kE] 2000°C Lk, A BOH
) a-SiC ik 31 RN E R RS R FEER
BRI A 5, — OB AR o #E] 600°C LA B AL £
BREZRR, HEARRIZELREZRNAOIE, K
vt B B 1 BRI DA DR/ IV RL BE, 2t o R AL BE AR B AR TR
RS a-SiC k.

RIERAGERE, Mg W LI 2 B A
P AR 0 kL, DCUE s ol A BT AR AR, 1500°C 22

WekSEHEA:  2007-03-29, YgEI &k FE HER: 2007-05-25

silicon carbide powder; liquid silicon; gas-phase reaction; liquid-phase reaction; carboth-

T R TR 2 . ) A5 JBE 40 A Y R A L BRAR A LA oK
SIiC HhfAk.  Martin %5 O D)% 5 R Bk 2B 0 JEURE,
2oV TR S A RTIRAR, 7E 1500°C 25k #G8 JH
B il A% WAHOK G i SiC oA, 1R % 1 DAk Bk
TR BN JFORE, SR FHUTTE - BE3E T i 48 O
AIORAR, #£ 1500°C T, 2 G IR SN A Bk R
SN AR R SiC R XS R A I T K
U BE T il A& B A0 SiC o R H Y, {EE R B # AR
HEFRGCE T ZE 3, HEAR0 AR
G AT —FET 0 SiC ok M A5 ks,
AT — 3 A FE B W] A5 B 4l B Aok B-SiC ok
1.

ESWA. WAELHEWEEREMES (2005HZ02-1); HlE E A LR EHES (2006L.2003)

EEMEA: MEHE (1983-), B, BIHETEM. BRABERA:

2 #f. E-mail: xmutc@xmu.edu.cn



244 JC WL MR 2 ) 23 &

2 xR

S8 BT B JROBHML S RERY (S BE >99%, ¢70um,
EdgfeEil )7, ZH LR (26 B >99%, ¢15nm,
Degussa, {8 ) fI R F M E (PAN, 748 5250 % ] 4%,
FHKG BE R At M =1.3x10%g/mol). Jir & #4 B A %
EREPOEL R

8 EAL R R I B R M (PAN) ¥
(AR Z B, DMF, PAN ZE W Y
W BE R 10%), —EALREA T F PAN §& &K 10%;
VLA B FE SR B HE oh R F IR A5 KEEW
WAL —4 ¢l.5mm Y FLEF H BB KB b, B
i G [ U TR s T A R B ) AR A K T ik A IS 2%
Bk DMF 357505 B 820 00 00 B 0 BN 58 T8 4B Y LA
20MPa [ JE S AR B AR IR TIRSE, HERR S 7E
2R F 204 °C Ak 8hy U4 A SA/E MR R
PR AL 5 B9 B F 7E 1000°C R AR 4L 30min, {ff PAN
A AR . AT 0 RE LSS R B R AR B
E_EAMNEEMEAME. BT BN EIXE S MR
FEf A RN S &, BHAEZS BT 700°C 4
#1h, SRR E K, & NSRS,
XA H AL A A — AL RE 14%, B 86%.

TR A G R, WA 1R, B
AL FARFE S (0.51g) NS A BERY (2.532) Y&
o B E AL R R IR AL A R 99.5%),
AR R — N E RGO BB, REEL
I BN BRSNS N, PR
445K (>99.9995%), FHLAR B 25 il 5] 500Pa. £
MEWHEBL, HEWMMEEHR LEH, BA%
HHEM. BARGLL 20°C/min ) I 3 2 i
#) 1550°C R i 60min. 253 2 %8 B4 B 2508
FTRFEFE 500Pa. fRIRJS, 7T H AR, MR
FERBEITRAE. N T WER, #4177 PR g,

AMHIMINININ

Graphite lid _—

TR

Graphite crucible =—

Carbonize bar

Alumina crucible

Silicon powder

T
A—_.....-.

B 1 sl ieb ik & iR B R B
Fig. 1 Schematic of the assembly for silicon carbide

powder synthesis
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Fig. 2 XRD patterns of (a) the silver-gray bulk from

the reaction product without the carbonized bars,

and (b) the X-06 powder
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Table 1 Chemical composition of X-06 SiC
powder (wt%)

Material Carbon/%  Oxygen/%  Silicon/%
X-06 29.640.18 1.240.12 69.2
Grade 059 33.04+0.23 1.04+0.13 66.0
Pure SiC 30.0 0 70.0
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Table 2 Particle analysis of Grade 059 and X-06
SiC powders
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Fig. 3 Particle size distribution curves of Grade 059 SiC powder

Properties Grade 059 SiC  X-06 SiC
D1o/pm 0.7 023
D5 /pm 0-44 031
Dso/pm 0-51 o4
Drs/um 0.59 0.50
Doo/pm 0.64 0.60
Specific surface area 12.36 16.65
/m2'g71
Volume equivalent 0.51 0.41
diameter/pm
Surface area equivalent 0.49 0.36
diameter/pm
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Fig. 4 SEM photographs of (a) Grade 059 SiC powder and (b) X-06 SiC powder
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