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Preparation of Ultrafine-SiC Powder by
Direct Reaction of Silicon and Carbon

AN Zibo, WANG Han, ZHU Changhai, XUE Jun®, CAO Hong
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The ultrafine silicon carbide (SiC) powder with size from nanometer to micrometer was synthesized
by calcining method using carbon nanotubes (CNTs) and silicon powder as raw materials. The effect of reaction
temperatures of 1 300 °C, 1400 °C and 1 500 °C on the particle sizes of ultrafine SiC powder was investigated,
and the formation mechanism of ultrafine SiC powder was explored. The results show that the phase compositions
of ultrafine SiC powder are B-SiC. The particle size of powder increases with the temperature increasing. The
Nicomp size distribution of ultrafine SiC powder show that the particle sizes of almost 96.4% ultrafine SiC
powder synthesized at 1 300 °C are 95.9 nm. The results of test suggest that the formation mechanism of ultrafine
SiC powder can be ascribed to: the nickel and silicon powder formes eutectic droplets at elevated temperature,
and the CNTs enter the droplets and react with silicon to produce SiC nucleated seeds, and subsequently the
ultrafine SiC powder is got with the nucleated seeds growing. The synthesized method is easy and economical,
which is suitable for large-scale preparation of ultrafine SiC powder.
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Fig. 1 Schematic diagram of preparation of

ultrafine SiC powder
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reaction temperatures

e A SiC A A A i £ ik B R T RE A AE E AL AR
B ) Si0., A Al 5 i 4 B RS A0 R AR 2 A Ok 4l 1Y
SiC., R F LA 5 i 3 H rp 2 5 5 A Ho A 4 I
& 3 R AS [T A it Fl a4 1) 21 A1 PR 33, DA
IR ST D i R I O = SN (U A NP NS R
810 cm™ Ak B U A7 A6 FFAF 15 , WAkl Si—C 4R 3
W UG . BRI Ab , 3 R & BRAEAE Si—O R 3h il i
L R FCAth AR AR 068 79 ) A7 A L IR ] ) 25 1 R 20 R A4
HURFETE Si0,, M4l SiC A,

1500 C
R
3
% 833.96
E 1400 C
z
E
=
830.05
1300 C
817.77
1 . 1 L i 2 1 . 1 1 1 I 1

3500 3000 2500 2 000 1500 1000 500

Wavenumbers / cm™

B3 ERACEE T &M E SiC M H LM ik E
Fig. 3 FT-IR spectra of SiC powder synthesized at different

reaction temperatures
32 WIRRALES
Pl 4 g A [l 5z 07 I BE R A= i i) Sicodss 1A 1Y
SEM MR-, ML 4 T LU Y il 48 19 b (A BORE f) b
A S B AOK G, IR o 1300 TR, B4k

TR K/ N1 100 nm ~ 200 nm, 2435 4 1 400 °C
A, Ak e R A/ S 300 nm 2245, i 1 1500 C
it B Ak fiek FURE 1Y 4422 35 31 500 nm ~ 700 nm. H
B, Bl IR B2 0 i, Bk A e SBORE 4 R AR 7 K
PN G XL ENIE T XRD A7 5 45 50 1 1

ARy 105000 ¢

B4 (a)1300°C.(b)1400C.(c)1500 CTH & MK
SEM B8 /
Fig. 4 SEM images of SiC powder synthesized at
(a)1300°C, (b)1400°C and (¢)1500 C

Wl 5 Sk A TR iR T R L ) 4 B il A A 4R 7
Nicomp #0482 434 (&l Q&1 5 BTz, 24 50 ik B o
1 300 CHF, il & WA AR A2 7E (95.9+20) nm 247
B R (5 96.4% , (371.9+100) nm 72 45 H HUKL &
3.6% ; KLV EE R 1 400 CH ) 45 10 1A 42 7
(237.4+80) nm 2247 fUkE (5 78.7%,(752.1+200) nm
ZEAT R 5 21.3% 5 ROV FE R 1 500 CH il 45 1)
W AR A2 AE 228 nm ~ 1 095 nm & 7% 42 53 4. A] LA



%61

LT A R R SO T ] 9 R A B-SiC A 563

F 2 N R A 1300 CHE A B Ry R ] ik
BNk e, SR A 1400 °C L1 500 CH il £ 1)
W ARRAR B B T ROK G N EE RGBT A5G, 2
N7 A 1300 CHT B AR R AR DL/INKL AR 1) 44 K
Wk h 3, 7 URE LB 96.4% , KURE L B0RE
SV 3.6% , T HEWTAE IR EE R RN R BAE AL T
SiC — YKL, S A= JOR AR 17 B8 43 1501 A, 1A
AT BE G R T sy ORLR A AR AR K, L
RIBUR B 1E %2, U B B B AR 1 — ok TR
FLBOREFF 46 A 5, Y I FE B3k 1 500 CHE, B0k 1Y
O3 AT AR BT 8 22 0 A0, I B AE IR B R R M bk
Pedl MEAE T, X5 SEM B/ H T B R 1)
S5 — 2L

Relative number / %

1500 °C

.| H .Hﬂﬂﬂﬂﬂﬂﬂmd

100 1 000

Diameter / nm
5 AREIRETARAY SiCHHME Nicomp RL1ZE 53 75 E

Fig. 5 Nicomp size distribution spectra of SiC powder

synthesized at different reaction temperatures
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