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Preparation of silicon carbide whisker based on rice husk and
wasted contact in organicsilicane synthesis
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Abstract It is of great significance to prepare SiC whisker and its composite materials using biomass resource of
rice husk as raw material by which could realize the maximum utilization of C and Si from rice husk,solve the shortage
of resources and protect the environment from the pollution of wasted rice husk. By considering the advantage of
component features of rice husk and the wasted contact produced in organicsilicane synthesis, 3C-SiC whiskers were
prepared with above components as raw materials and Ni as catalyst at a lower temperature. The morphology.
composition and crystalline phase of products were characterized by scanning electron microscopy (SEM), electron
diffraction spectroscopy (EDS) and powder X ray diffraction (XRD).The effects of reaction temperature,the mass ratio
of components and catalyst dosage on the formation of 3C-SiC whiskers were investigated. The results showed that in
conditions of rice husk:organic silicon waste contact quality ratio 2: 1, hexahydrate nickel nitrate (Ni(NO;), «6H,0)
dosage 3% (Wt.,mass score) ,the reaction time 2H, the reaction temperature 1250 °C, the length of 3C-SiC whiskers
was up to 20pm.

Key words rice husk,SiC whisker, resource utilization

f Al Ak (SiC) w2002 A 5 5 B | e v T A | Tt R A (VO RER E8A 2 Fl . A AL RE (STO)? 1 A
o T S ORI AR K R SRR R & E Sit . LLRRH 1 AR A W RS 52 Sk SRR g AR i vk
BE DL K U8 R Ik 55 52 A AR I B B b AR R %J% SiC fh20, BB MRSA A8 R R L 25 AT
SiC fhA Y A T A A2 SO ORI I - R R R oK . A TG A A 390 51 Bl 74 R R o gk
R A HLRE IR A o AR R R R AL SIC SIC A0 Az B 75 B2 4 8 Ui FEFE%K%} R H i
AR ML B R-UE-TE PL B (VLS)SY | R G IEICR HE AN SiC fh 2L K B R ot 1R R
(VO HLHE R - (LS WML, VLS F1 VS #L AW R FHFE 5T S A HLRE %#ﬁwl:éﬂﬁjz e o I 42

HEEWMA : JUL B AR R S RHIFE 4 (2013Z2D10)
YEE A - IR (1980-) Lo A8 - o Rl 452 L M3 A 1 R BRI 5
B R ANREQITT B A B, 2N F A PR BT .



o512 iR I A L 3 TR A MR MLRE PR 37 i A4 il & 3C-SIC S A 5T < 269 -

JE B (ND L AE T il % SiC #h 400, 153 SiC i
RIR SO A W = =2 B,

1 SCIG#ER 4y

1.1 AT ENEE

R 5E , JUTTAR X R 45 5 37 Y Eh R L 7S 7K & il iR it
[Ni(NO;), «6H, O], ¥k 43 ¥ &l , 5 24 48 A1k 5 i
A BR2S w5 LB F K BTRL T 1223850 BRA #

B2 TR (DZF-6210 ), | g — 16 R A BR
N 2 DI RE R B L (CHCP-100 B9) L 16 R4 BR
ANFE] R (KTL-1400 8D, B 50 R 88 )5 H
T 0 BB (SEML S-4800 &), H A H 3723w 5 X-
SR A 5L (XRD, BRUKER D8 %) , f# [/ 4ii & 7%
YNEI
1.2 HaH&E

WA T 2026 Cwe, BT & 40 8, T [ED R R (&
37 YRR BO R 12h J5 . &0t U R R B R R
PRy Ca®t \Mg? F' 4 BE T . HRHES T
J A (DZF-6210 A, [ ifg—taRHE A RA D B +
W5 — 2l A H A A HLRE 3 kAR T s 2 1)
BEM B HL CHCP-100 #Y, 48 R BR A 7D 8 1 )5 .
AHEAEF] Ni(NO,), «6H, O F12: 8 1 /K, 1 BUBIR
JE A A B, SR T E A T AR (DZF-6210
R, g —fER A R A FD110°C T e & L R 4
AP (KTL-1400 B, B 50 K 2FAUER T ) 78w R
AT L LA 10°C /min FHIR R T2 800°C I ) I
1h, 4k 2 LA 10°C/min JF & 3 % T+ & & & & %
1050~1350°C , Jx B 2h J& . BVl 45 57 5 A1 ik 16 A
(3C-SiC) f 4,

2 HR5H

2.1 BHEEFEMEN EDS 5547

B ALEEE 3 il /K 1 EDS 3£ WL 1. M E AT
VB A LR E 57 ik By Si.C.O.Cl.Fe fil Cu gt
FA R Hr St AN C B E 4 & 5 39. 1% .
33. 6%, BRI AT LA 2% b8 R il 45 3C-SiC i

XGHRIRE /cps

10 12

4 6
XHERAER/keV
B 1 A HLEE R I Al ) EDS i &

2.2 RNZREXT A R R

TERG 7 A ALAER F AR BT e A b2 1,
Ni(NO;), «6H,O H i 3% (wt, BT it 50 %k, T
[ L 2h 250 F o By i B A [, il 45 1) 3C-SiC
i) SEM B WL EL 2. NIEL AT RLF L 2 B N ik B
1050°C 444 3C-SiC b 400 & L 43 i 5 bl 25 5 17 T
BEM 1050°C FHm & 1250°C 444 F L, SiC b 4= R T
15> SIC AT B BEIGHK L 7E R i B 1250°C 4%
PR L3C-SIC 1 K FE W Spm K 2 20pm; Y
TR AR S TF = 1350°C I, S 20K BE R [

2 R[E N IR E 3C-SiC 45y SEM &
[R IR : (a)1050°C » (b)1150°C 4 (¢)1250°C , (d)1350°C ]

FERGFE A HLRE R il iR i I B A b2 1,
Ni(NO;), «6H,O H it K 3% (wt, BT it 4050, T
[, & W 2h, A [A] /& B il BE (1050°C . 1150°C
1250°C)H 44 T, 3C-SiC fh i i) XRD 3% & WL & 3,
ME T LLE i, 7E N R E R 1050°C & F T, 3C-
SiC 7F 28.44°,47.30°,56.12°,69. 13°,76. 38° 1} B
ATt W, 43 ) % R BB Si(111) . (220), (311),
(400) . (331) ff T8 £iT 5 06 5 7F 35. 60°,60. 00°,71. 78°
HPRA S L 43 ) % R 3C-SiC (111),(220),(311)
s TR AT S5 0 (I G g 5 J32 ) 2 AL JBT S Xof I A S5 06 it
FESS ;78 21. 987 H BV 55 19 A7 5 0 o S10,
AT Bk 06 5 AE 20 IR TE & 1150°C 44 F . 3C-SiC
FEAEATT 5 0 55 Ay B Sk o 0GR T 5 B AT A St AR AIE
A7 S 0 iR B 55 5 B AE S N IR BE Sl 1250°C ST L B
JBT St BATT SR 06 BEA T 2% L T 3C-SiC Xk I Y A7 S5 04
SR . AT UL, 7R BN R BE D 1050°C & F T, 3C-
SiC A 3C-SiC.Si Ml SiO, =AHILAE, Bl & [0 I
FER i, 3C-SIC Wy AH AL 4338 ¥ F+ 5, B 5T St
A 8/, 24 OV IR R 1250°C 254 T 8L Si
JR5E 4, e R B E R 3C-SIC M ' SiO, .



. 270 1 T 8 B 946 &

3C-SiC B Y il & 1B 1250°C

amn Si0,:®  Si:v  SiC:m
(220
. A @20 N )
- )\ A A A 1250
(i
A
_
3 ‘ (220
L 111 @11
=|® oy T Y 220) (311)(331) "
e It T B VDY T S50~
il @0 ey
v
@111) 400) (331)
® N L 20, ¢ v)(3.11)v 1050°
[ B L s

20 30 40 S50 60 70 80 90
26/(°)
B 3 [E SR 3C-SIC S H) XRD 1% &

2.3 BREFNEEFMAERAEN RAERDN

A

£ Ni(NO;), «6H, O H &~ 3%, L B [H] 4
2h, RN EE S 1250°C &40, Fi o 5 A DLEE R 57
fi (A AN TR C A L 45 1 i 45 19 3C-SIC #h 2 XRD
WEE L 4, KT LLE L fERE S 5 A MLEE IR 5%
bR B LA o 12 145 T, 3C-SIC H A H Siy
SiO, YA BFEF B A N 2: 1/ 3: 156 F . 5
i St AT O, LB BT Si A C 58 4 R 2R AR
3C-SIiC fbdil, Bk, FE5e 5 A PUEE I 57 il iR 550 &
WEWBERLCA L 201,

(l=l) Si0,: ® Si:v SiC:m
? “‘ (230) @311)
JM\\/_.AAA__*_J\.M};__. __...3: !
(111)
-
(] | (220) (311)
\ ) [ . 2:1
e A ]

58P /(a.u.)

(111)
v

(220)

(111) M S
. h @0 @iyEs
U . wv 11

20 30 40 50 60 70 80 90
26/(°)

K 4 FE5e 5 A PURE K 3 AR W e At
3C-SiC fhzil XRD % &l

2.4 fELF A E X R BE BB

5 REMEFIHE T 3C-SiC &4 f SEM K
LAEfEF A (0%, (b)3% . ()5 %, (D)7 % ]

FERGFE 5 HLRE R Z5 il (R 1) B & L 5t ok 2
1, B 2h, SBETEEE N 1250°C 4678 F , 484k 7] Ni
(NO;),+6H, O F& 438 020.3% 5% 1 700,
A5 H 3C-SiC FARy SEM K LK 5., MIE 5Ca) af
L AEAS IR AL R S5 00, A AR D o Y b AR
A TEE 5(b) (B 5 (o) AL 5 (), # A B £ 3C-
SIC A A= B, FLBE 4 1 700 R 38 K 20 K B
W R LA . B SIC S AR A A BRI A
B NiZ LU SiC @ATAE RS A h i -4
R 5 Bl A 0 70 o 09 1 R, Ak R 5 LR, A
FIF SiC fhiAd s, AR B HE N 3%,

3 i

kU A B N AR RS 7 5 A DLEE IR 5 il
SRl & 3C-SiC &l i, A F T 3C-SiC & Ik I A=
. TERESE A HURE R il ik i B B G & L 2,
LT Ni(NOy), «6H,O F N 3% . W 1 8] K
2h, R EE R 1250°C &4 T L il 45 /) 3C-SiC #Y &
Wi ik 20pm, 3C-SiC & 20 R~ 32 4 4k 7] Ni Jr il
29,3C-SiC g K45 & Fim B AERRE. FIH
it o¢ 5 A HURE K 5% il AR ) £ 3C-SiC &bl , B Baf
) % U5 A (A

2% 3k

[1] SunK.,Yu]J S,Zhang C,et al.In situ growth carbon nanotube
reinforced SiCf/SiC composite[ ] ]. Materials Letters, 2012, 66
(1):92-95.

[2] WuR,Zhou K,Yue C Y,et al.Recent progress in synthesis,
properties and potential applications of SiC nanomaterials[ ] ].
Progress in Materials Science,2015,72:1-60.

[ 3] Zhang J,Liu X,Jia Q,et al.Novel synthesis of ultra-long sin-
gle crystalline 5-SiC nanofibers with strong blue/green lumi-
nescent properties[ ] |.Ceramics International, 2016,42;4600-
4606.

[4] Wang Q,LiY,JinS,et al.Catalyst-free hybridization of silicon
carbide whiskers and expanded graphite by vapor deposition
method[ J].Ceramics International,2015,41:14359-14366.

[5] LiB,Song Y C,Zhang C R,et al.Synthesis and characteriza-
tion of nanostructured silicon carbide crystal whiskers by sol-
gel process and carbothermal reduction[ J].Ceramics Interna-
tional,2014,40:12613-12616.

[ 6] Chen Y,Wang C,Zhu B, et al. Growth of SiC whiskers from
hydrogen silicon oil[J].Journal of Crystal Growth,2012,357
42-47.

[ 7] Wang W,Zhou C,Liu G,et al.Molten salt syntheis of mullite
whiskers on the surface of SiC ceramics[J].Journal of Alloys

and Compounds,2014,582:96-100.
(TF#% 278 )





