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Synthesis of SiC Whiskers from Rice Hulls
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Dept. of Metal. Eng. Chun-buk Nat. Univ.
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ABSTRACT

S5iC whiskers were synthesized from rice hulls and activated carbon by carbolhermal reduction method.
The effects of gases and varous additives were studied, Carbothermal reduction to produce SiC whiskers
wag conducted at 1450T and the synthesized $1C whiskers were examined using SEM and XRD.

The length of whiskers is increased with the increases of H: concentration and total gas floaws. The most
favorable form of SiC whiskers couble he obtained in the following experimental conditins © Ar © Ha=300 45
(ml/min), Si0:{in rice hulls): NaF: CaF;=1:0.5:0.5{mele ratio)} and the addition of Ni [lakes (1x1 mm).
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1. Alumina (ube. 2. Graphitc tube. 3. Controller.

Fig. 1. Schematric of experimental apparatus.
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Table 1. Main composition of rice hulls

Cenlents in rice hulls
main composition | Huslon® | Nelson® | Sharma®
Cellulose 34~44 422 43.3
Lignin 19~47 19.2 220
Hemicellulose 1726 26.0 17.52

Fig. 2. SEM photographs of synthesized whiskers for

variouns H; concentration.
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Fig. 3. SEM photographs of synthesized whiskers for various gas flaw{Ar !

(a) 100 : 15 () 300 : 45 {c) 500 - 75
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Fig. 4. SEM photographs of synthesized whiskers for addition of different [ouride,
{a) no addition {b) NaF (c) CaF; (d) AlF; (e} NaF+ CaF,

Fig. 5, SEM photographs of synthesized whiskers for
addition of different meral.
{a) FeCl; (b} Fe powder (c) Ni powder {d) Ni
flake
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Fig. 6. X-ray diffraction patterns of the whiskers syn-
thesized by the addition of different metals.
{(a) FeCl; (b) Fe powder (c) Ni powder (d} Ni
flake
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Fig. 7. Effect of holding time on the length of SiC whi-
sker.
4. d B

B gl FHAlF ghatqra Flale FAl-) g
F43 712AEE gusr] f6e #AE AR
2 gt gialard flaAe] Az et At e
FAbElm, ojn) FHEEY Fhie] TH9) 3 A B
e 4 R ool whEbrL Hade] AAEE
9 e u)AE gEg mAbsnh Rk 445
2#Ag Fae) F FabA Yu) 7 Xrays)d A 7)e
EAagich

1 AgdlA A, Az HEe o2 g
F 279 B g Ae]zpe]ol vlAE GE I A}
ot 2 FEE gtk T 49 Savkhe
& freFe] 345cc/min, o1F 2o ] F F3%9
15 vol% o] F|=7] e} AAle] 7}k gka shel o o) NaFe}
CaFy & S$i0,: NaF : CaF,=1.0: 0.5 0.5(Zv)7} H=
2 Egstel drlstgg o HoA Aade] Sal=E
EFL Ho|FE S flake el 2 718k S of ol T
Hels) FH2AF P& o sldch 2 FH2F9 A
o)z A4kl wher Zotsbalal 27 Algke] Fghatylch

= 7l
2 AT 190295 Fa G AFAT A5 ERD

A el Aoz olFeldgich AP X o)
A=Y

AdelnelEa, M2 W A4, 1993



22

o

]. of Korean Inst. of Resources Recycling, Vol. 2, No.4, 1993

244 - AF - miA

EHREH
UL T e S7 BSIC H2AE Tl
Tah B, SPARISE R Qlsh g (1987).

. L. Wang. H. Wada and T.Y. Tien ! “Synthesis of SiC

wiskers from 5iCy”, Ceramic Powder Science I, pub-
lished by the Am. Ceram. Soc Inc, 291.

. D.F. Houston : “Rice Hulls”, in rice chem. and Tech.

Am. Assoc. Cereal Chem. Inc, St. Pa MN, (1972). 301

. G.H. Nelson, LE. Talley, and S.L Androvsky, ; “Che-

mical comon-sition of grain and seed hulls, Nut shells,
and Frud pits.” Trans. Am. Assoc. Cercal chemists, 58
(1950).

- AL A "SRR AaTe dade) B

T SEEY A7 Fa9EE A 16 (1975) 99,

. NK. Sharma and Wendell SWilliams | “Formation

10.

11.

and Structure of Silicon Carbide Whiskers from Rice
Hulls", £ dm. Ceram. Soc. 67 {1984) 715.

. T. Okudani : ] Fine Ceramics, (1586) 24,
. Tanaka et al. | United States Patent Number; 4, 504,

453.

. SR, Nutt ! "Microstructure and Growth Model for

Rice-Hull Derived $1C whiskers”, 7. of the Am Ceram.
Soc, 7103] {1988).

E. Maeda, T. Funahashi and R. Uchimura : “Growth
Mechanism of SiC Whiskers Synthesized from Silica
and Carbon,” H#Ft 7 3w 2 e B 97
{1989) 1505.

JV. Milewski. F.D. Gac, 1] Petrovic, SR. Skaggs :
“Growth of bela-silicon carbide whiskers by the VLS
process”, [, Mat Secr, 20 (1985) 1160.



