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Abstract

TR L)

Silica powders were prepared from SiCl,~ H:0 system by chemical vapor deposition process, and investigat-

ed on size control of the products with reaction conditions. The products were amorphous and nearly spherical particles

with 130nm~50nm in size. The size distribution became narrow with the increase of [H,0J1/[SiCli] concentration

ratio. The particle size decreased with the increase of reaction temperature, [H.0J/[SiCLi] concentration ratio and total

flow rate. The specific surface area measured by BET method was about three times larger than that of electron mi-

croscope method.
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Table 1. Reaction condition for SiCli-H.O system
; Gas Composition(%) Total fl
RUN Reaction Temperature H,0/SiCL ota .ow
(T) SiCl H.0 Ar (ml/min)
A-1 800 59 18.1 126 3.06 150
A-2 900 59 18.1 126 3.06 150
A-3 1000 59 18.1 126 3.06 150
A-4 1100 59 18.1 126 3.06 150
A-5 1200 59 18.1 126 3.06 150
B-1 1100 7.2 15.8 127 2.19 150
B-2 1100 59 18.1 126 3.06 150
B-3 1100 4.6 20.4 125 443 150
C-1 1100 - 59 18.1 126 3.06 150
C-2 1100 9.0 24.0 168 3.06 200
C-3 1100 100 30.0 210 3.06 250
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Fig. 2. X-ray diffraction patterns of the products. (a)A-1, (b)A
-2, {c)A-3 and (d)A-4
A:Argas B:MFC C:SiCly D: H,0

F : Qurtz tube
H : Water flask

E : SiC furnace
G : Collect flask

Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 3. FT-IR spectra of the products (a)A-1 and (b)A-3.
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Fig. 4. SEM micrographs of the products (a)A-1, (b)A-3, (c)A-4, (d)B-1, (¢)B-3 and (f)C-3.
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Fig. 5. STM micrographs of the products (a)A-1, (b)A-3, (c)A-4, (d)B-1, (¢)B-3 and (f)C-3.
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Fig. 6. Effect of reaction temperature on particle size distribu-
tion of products.
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Fig. 7. Effect of reaction gas ratio on particle size distribution of
products
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Fig. 8. Effect of total flow on particle size distribution of prod-
ucts

Table 2. Surface area from BET method and electron mi-
Croscopy

Surface area(m?/g)
RUN Seer/Sem
BET EM
B-1 76.3 27.1 2.82
B-2 101 33.0 3.06
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Table 3. Relation between gas phase composition and supersaturation

Initial Composition{atm) £ 0g(SS/K,)

SiCl, H.0 x=0.01 x=0.10 x=0.50 " x=0.99
a=0.01 b=0.99 7.578 3.536 0.477 -1.250
a=0.01 b=0.08 5.391 1.330 -1.815 ~-3.640
a=0.04 b=0.96 6.949 2.901 -0.180 -1.930
a=0.04 b=0.08 4.783 0.659 -2903 -6.021

a) X : conversion of SiCl,



Hed -

oFel] FA3AE 57]' AAHEEEE A3 A =
A&57} dAse] 93E g Ao 2 Y4}
Y7ol g £57)19 = Ee Fig. 79 Ao
ALl AT 5719 FEH7) 22 o
74l el & JEEEE 7W‘:’4 o oA =
= 2ae] YA AT, oS T H A Absdstt
e $£37)9 =7 4 ‘ﬂlﬂ 3ol th =ZA =}
tdee ouigch F, A (4) ol 2 Alddtae
7} 3, #5718 ot 2 At R 2A H
12g A @agxel o a—_)}k)zl £52 Qggdor
AA /173 Fradl 7)0% AR Aok AV A
Bo} Table 39 9J3t4 37|89 5=& 44
F3 s A FEE S A FdE uhg
off e FETITIL A Fof, A it & A4
TE ANH o2 F7A)A At A a3t 2315
3 Eure PAE 7o datEd. ¥, slH 2
2o} wWsle] Mg gJ7 e uAE PR A T
o] 150ml/min ojAte 2 Z713te] wa} 2k3-7] W75
sl 71A B39 ol5E =T A7) Wil A4 Y
A7kel Ba gk A FA)7bo) "&%ﬂ"i HE B QiR x

o{x;".ﬂ;
2 lmr,:oij
- [o]
>L‘“mr_ﬁ,

Kt

[*3

Hodl 9 ooff ob Pyoa fu HOHR 2
o

wo Pr

g
—u
2

A

Tt 2

£

fo 9 ol

Y g}l oha dug v 3 Zlo 2 YR}
4.8 B
SICL-HOAZ 28 714 whg el &13 Ao} 2ue
Azstz YL o7t 27) & =27] FEe oA &
279 4% AESAD
1) A8ES wAAdY 79 dAEA 9722 130nme
A 50nm HAZ FEHA Uth HE=Tt S

weh JALE Fastden, 1200CHNA FEdHEL 7
°]%iet.

2) ApeistRac] dat 3718 v} 2201 R

Fhg CVD) Y @ AR wEey A=

865

F7Veo) me} $& JEREE Jehidn BT YA #
aatdon, ®3 71A ko) S7ge) gk 9L o
2 742593, 200ml/min o}Atel A Ao dA st
3) AAE (B-19 B-2) <9 HEWA (Sger) & 76.3m%/
g, 101m¥/g2 AAAu)R3o2RE T Z (Sew BT

<]
7B

[
7§'\.‘.’

o 39 = ¥& golgith.
zAtel 2
2 ATE FREPATAEAT A%, $AFAA A
4 A9 PERTAE L FARRT AR 27
9 A9 218 AYU,
A28

1. M. Kawachi, Optical and Quanturn Electronics, 22, 391
(1990) .

. J. Tanaka and A. Kato, Yogyo-Kyokai-Shi, 81 (5), 179
(1973).

3. K.S. Kim and B.S. Hyun, J of Kor. Ceam. Soc., 32(11),
1246 (1995)

4. P. Coudary and J. Chisham, Optics Communications,
128,19 (1996).

5. F. More, A. Kilian and L. Reinhart, J. Non-Cryst. Sol-
ids, 129, 93 (1991).

6. A. Kato and K. Yamaguchi, New Ceramic Powders
Handbook (Japan), Science, 132 (1983)

7. W. D. Kingery, Introduction to Ceramics, John Wiely &
Sons, Inc., New York 142 (1960).

8. SMLSE, Bk FREBHA, BRI TIERMRE, 42
(1988).

9. H. Takeuchi, M. Nagano, Y. Suyama and A. Kato,
Yogyo-Kyokai-Shi, 83(1), 23 (1975)

[\



