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On the Microwave Synthesis of Flaky B-SiC
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Abstract: The flaky B-SiC can be synthesized by microwave sintering, using graphite paper (C)
as a carbon source and SiO, prepared by hydrolysis of ethyl orthosilicate as a silicon source.
According to the change curve of the heating temperature, input power and reflected power of the
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microwave oven during the heating process, the microwave heating effect in the process of
microwave synthesis of flaky B-SiC was discussed. Five microwave sintering temperatures (1100°C,
1200°C, 1300°C, 1400°C and 1500°C) were selected to study the effects of heating temperatures on
the microwave synthesis of flaky SiC at the same holding time. At the synthesis temperature of
1300°C, the effects of holding time at the same synthesis temperature on the microwave synthesis of
flaky SiC were investigated at 0 min, 10 min, 30 min and 60 min. The samples were characterized by
XRD and SEM. It was found that, when the sintering temperature was 1100°C, the flaky B-SiC was
synthesized. When the sintering temperature was 1400°C, the flaky B-SiC was converted into B-SiC
particles. The higher sintering temperature and longer holding time will lead to the oxidation of B-SiC.
The best sintering condition of flaky B-SiC is 1300°C for 30 min.

Keywords: Flaky B-SiC; Microwave heating; Heating thermal effect
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Figure 1 Flow chart for the synthesis of flaky B-SiC
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Figure 2 The graph of heating temperature, input power and reflected power at microwave sintering temperature
of 1300°C for 30 min
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Figure 3 XRD patterns of flaky B-SiC synthesized by Figure 4 XRD patterns of flaky B-SiC synthesized by
holding at different temperatures for 10 min different holding time at 1300°C

FhEr, B-SiC HIATH G IR S TH i G PR, 7E 1300°C B, B-SiC AT ST i o S L IR R ] R
TR O, TR AR I AT RSk B e, 23R T B-SIC A BRUSURE, B8 T SiC 45 & EE , AT B-SiC
(RIAT ST R SR T iR HL B-SIC FEMINT B IR e fa e 0, SR itms, SiC 4tk 4 i st bl ™
=, FrLA B-SiC (AT I ISR AT SR BLIBL T N RIS . 28 BRNR, 1300°C i & 1k B-SiC
(1) B AR S o

N T W TR TR AEA B B-SiC g2 m, H4FE S 7E 1300°C T 43 PR 0 min, 10 min, 30 min,
60 min, X XRD 7387 17 AR, 45 RaPE 4 Fin. WE 4 7T LLE H: 4R 58 0 min B,
B0 b B T AR5 1 B-SiC AT, BLBALET A B-SiC AR MR EDY 10 min ~ 30 min
B, B-SiC (AT S UG s i K, R IRIZE T 2 B8 K i TR R SiC Az Bl B 1) 58 4 HEAT FI SiC il d
(R FEDRIEIS 18] 2 30 min B, B-SiC AT S IE 304 B 5 K, Ui BHAE 1300°C £RifR 30 min J5 B-SiC
(&8 i B Sy o DRI IS [A] A 60 min B, B A A2 B-SiC 7%, FEH “SF” LR K, X
MG B-SiC 7RI N 1300°C FRIEITE Y 60 min [IFE4E 24 FAEK TR I £ 45 f .

T TR A B R I R A 3 A 2 S AR R e AR OR F AE ARSONAE A [ iR AN ]
SSERS 8] R BT A, AN RN BRI Ak 2 s N 5 B0 A AN 8] 77 SOz A b AN R 2B K, AT
SEMEEEANFEMES . AT AT S & T 28— 20ER T, AR B-SiC HITESRAE
ANFIRREEIRRE . AR RIS I 2 FAAEA B EZR, WK 5 PR, EAHRRSEIRE. ARG
AT, Btk B-SiC MTESIIAZTE R 2 5, Wil 6 Fion. X Ui ik B-SiC HITES 5 e &
R Tk AR L B 1) 38 ) A 5

MBS T EUE H, 4E R E Y 1100°C B, =4 ) SiC AR AR, EAAN 0.2 pm ~ 2 pm;
BT IR, RSB TR S, FTUAB R 2R SiC TESMARL @ HHEFISS. 6 iR E N
1200°C B, FIR B-SiC HAEN 0.2 um ~2 um; A B REGHIIFE S, FIR B-SiC FF 46 H B
PR HERERE N 1300°C B, FOIR B-SiC RN 0.1 ypm ~ 1 um; I FIRET &, A RAEY
FAR B-SiC TEVE-F T A K AL Al - W I T HEVR B HEAE K & B0l BN 1400°C B, 4R B-SiC BLA%
9 0.1 pm ~2 pm, TEGERE GRS . S B AN R FE g A A 1 v iR LA R L3 U ) 5145 SIC R
FLE ) A K FE FH R S otk B-SiC KR BERTHI N 7S 120 7 10 e 485 it B R « 46 BRGIERLFE 1500°C I



204 - FIRL %, WA K IRB-SIC T EHAR % 40 %

1 pm

5 R4 R E T 1RIE 10 min BT/ A 3k B-SiC # SEM &
Figure 5 SEM images of flaky B-SiC synthesized at different temperatures for 10 min:
(a) 1100°C; (b) 1200°C; (c) 1300°C; (d) 1400°C; (e) 1500°C
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Figure 6 SEM images of flaky B-SiC synthesized at 1300 °C for different holding time:
(a) 0 min; (b) 10 min; (c) 30 min; (d) 60 min
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