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ABSTRACT

In order 1o vbtain the high purity §-SiC powder that possesses the excellent sinterabulity and is close Lo
the spherical shape, the carbon black was mixed into the camposition of S1t0C,IL), - H.O - NIL, - C,H.0H
which the monodispersed spherical fine particles is formed the hydrolvsis of Ethylsilicate and the mixture was
was carbonized under an argon atmosphere,

Particle shape, size and the yield of £-SiC powder werc investigated accordmg to the molar ratic of
carbon/alkoxide and varialions of reaction temperalure and reaction time.

The results of this sludy are as follow |
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1) The yield of §- SiC gained from the reaction for one hour at 1500°C almost got near 100% and the

particle size of 8- SiC from the reaction for 5 hrs at 1500°C was (.2 gm on the average and close 1o the spherical

shape agglomerate state,

2) When the malar ratio carbon/alkoxide is aver 3.1 and the reaction occcurs at 14507 for 5hrs, the carbon

content has not an effect on the kind of crystal ot product.
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Fig.1. Reaction equipmernt.
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Table 1. Composition of Solution for Preparation of
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Silica— Carbon Mixirue(mol/1).

Sample [ Si(CC
No . i,y HQ | NH, |CHOE| C
1 3 | 2760 21 6.6 | 0 03
2 0.3 2760 21 6.6 0 96
3 03 | 27260) 21 66 | 09y
4 0.3 | 27.60] 21 B, f L 03
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Fig 2, Reaction furance.
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Fig 3. Calibration curve for the guantitaiive

anglvsis of #—%iC by X -—ray
diffraction.
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Tahle 2, Batches of Slandard Samples for
Quantitative Analysis of #—SiC by X—ray
diffraction method.

Batch Number and Composition( %)

aterials
Mr'a123ﬂﬁﬁ?8910

Siandard
£- SiC

Internal

Standard | 10/ 10| 10| 10 10| 10| 10| 10| 10| 10
(LCaF;}

Diluting
Agent 80| v0l 0] &0p 40| 30| 200 10 a 0
{Carbon}

10 20| 30| 40| 50| 60 70{ 80| 9C |I00

Total (100|100 (100] 100( 100 (100f 100] 100] 160|100
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Fig.4. X —ray diffraction patterns of reaciion
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Fig.5. X—ray diffraction patterns of reaction
products.
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Fig.6. X—ray diffraclion patlerans of reaction
products.
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Fig.7. p—SiC produclion ratio by X-—ray
guantitative analysis.
{Carbon/Alkoxide=3.1)

Vel ok
w22AE 1450C 5*] 8
Alkoxide ¢ Zv] & HEA2E g X 4
z4 2% -SiCyelzat etz sy
Cristobalite 2 42 3| Ro|x g3 §lch. aelm =4

vk 3.5 8 Fo48 55 f-SiC A 27t gopa] e A3
o] ehlz ¢lox] ¢| 72 o|al Carbon 8ke] Z7jel
wE FYEE w453

3—2 f-5iCe MME

Fig.7 -2 Carhon/Alkoxide ¢] 2v]7] 3.1 249 A
e ¥R A4 de] BE W -5 A

(476) R



Ethyl Silicate 2 o] &3 2%

o

{c]

Fig 8 5EM phiographs for §-SiC powders
{Carbom/ Alkoxide=3.1, Holding {ime
al reaction temperature=35hrs! .
Reaclion lemperalure A 1400C B
1450T C 1500

Ao Jeld Fejut,
Erda] gl ol ube
lloﬂcﬂﬁ\l&fPﬁﬂkﬂﬂﬂL s- b@*ﬂﬂ°ﬂ‘ﬂ4
100% el % et el
SiC o ‘Q é% = “L%%E7P S—:«%#%
o

2ol Aee o 4 o

A 254 & 5& (1988)

§-SiC o]t el A% L7010

3—3 A—-5iC 2] SEM &f

ﬂg&%%@%ﬂr&C#%ﬂéﬁﬁF;ﬂ%bﬁM
SEM 4 elch, SEM 42 g-SiC 9 ¥
0Tl 5 47 B8 4D AT 0.2 am

g 2350 2

ek
r‘o
L
ofk
2
N
i
B o

El "‘1: L] A
£ 438 e} 400~1500C & =ofde] wal
Ay lake] ¢py 4 4 ded o He 27 Ayl
gof b Aol el QS pest B0l v} i)
s e
4.2 B

Ethyl Sdicale 2y 7heHsf 2 ik ) 2
L e g-SICEnke] af ol ale)d odejal Ziay

fdolsl Aefats )

ST
ot g

L =50 4482 g e 1500T Fal47h 14
3 kel A 712 100%4

3) Carbon/Alkoxide 8] £ v & 3.1-"3.5_3"5 il
450° N 4 5 A7k w1 L HG chybe] -5

01 R R ?J%VLEF Carbon 3 gko| F7)3
e

REFERENCES

1. Y. Uerra, Y. Inomala and 72 Inoue, "4 Grain
Boundary of o#—SiC by Crystals”, 7. Maier.
ci o, 16 2253~35 (1981),

Y. Inomata, ¥, Uemura, 7. Inpue and H.

-3

Tanaka, “Energy Stred in a Gramn Boundavy
Formed by a Rolation Along a Hexagonal Lattice
Flane in SiC Crystals”,

(10}, 629~33(1980).

‘ogve — Kyokai — Shi, 88

(4772



544 - g

3. ]. D. Hong and R, F, Davis, “Self —diffusion of

Carbon—14 in High Puity and N-—doped & —S8iC
Single Crystal”, f. Am Cera. Soci., 63, 545~52
{1980) .

.S Prochazka, “Mass Transport Phenomena in
Ceramics”, Ed. by A.R. Copper and A H.

Heer, Plenum Press, New York (19753
p.421~31.
W  Béker and H Hausner, “Science of
Ceramics, Vol.” Ed. bv K. T. De Vries, The
Wederlandes Kernmishe veremiging (1977)
p.169~75

god whzal “Hiny] Silicate o hegsle 213
el T4 S, =|alabel A7, b e

A, 2415) 500~506 (1987).

f.

10.

(478)

T Hase and H. Suzuki of
Submicron SiC Prepared from Sikiconzation ol
Carbon Black und Presence of Al Addive”,

Youyo — Kyokal —shi, 87, 576~82 {1974].

“Sinterabihity

. Leroux, Jean, Lennox D.H, and Kay, Kingsley,

“Direci Quantitative ¥ —Ray Analysis by
Diffraction—Ahsorption Technique”, Anal Chem
25 740~743 (1953},

_H. P. Klug and L. E. Alexander, "X—ray

Diffraction Procedures” , 2nd Ed. New York,
John Wiley al Sons Inc p.531~561

H. P. Klug, L. Alezander and E. Kummer,
“Siatistical Factors Affccting the Tntepsty of X-
ray Diffracted by Crystalline Powders™, J. Appl.
Physies, 18 742~753 (1948).

aqes]



