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Abstract The inside of a quartz glass crucible for semiconductor processing, called a transparent layer, is manufactured
using synthetic silica powder. Bubbles existing in the transparent layer of the crucible cause a problem of reducing the
quality of the crucible as well as the yield of the silicon ingot. Therefore, the main goal of the synthetic silica powder,
which is the raw material of the transparent layer, is to minimize the bubble generation factor. For this purpose, in the
case of synthetic silica powder, it is necessary to minimize silanol groups, carbon and pores. In this study, synthetic silica
gel was prepared using the sol-gel method, and changes in carbon content and specific surface area were investigated
according to calcination temperature and dwelled time in a two-stage calcination process. The first-stage calcination process
was performed between 500°C and 600°C and the second-stage calcination process was performed between 1000°C and
1100°C. The dwelled time was carried out from 10 minutes to a maximum of 12 hours. The carbon content of the powder
calcined at 2lOOOOC for 1 hour was 0.0031 wt.%, and the specific surface area of the powder calcined at 1100°C for 12 hours
was 16.6 m7/g.
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Fig. 1. Flow chart for preparation of the silica powder by Sol-
gel process.

27} A Bge Bgsl exd =udt 7|2 ¢toz 3

204 AYe FH, A AZF A T 220A AEE
7 HAAOE] EOE o] Fdle] AF27kA] Wtelaitt.
mEha] 2 AelA A EE FA AR B3RS 2%
7HA] %%EP—‘ AlZFE 712 Qb WztEm Holu ]
1 kS AlQgl, sl AlETF stk =
S ojm]git}, o] Al A gt A

A} 3

o B > rlr
ﬁ% [ r\l
rr

rto v
ol

} 4L 291 A7 PR Y= 1
A ZFzF 500°C, 550°C, 600°Collx] 3=
o, 1052, 20%, 304, 405, 502, 60%, 90%, 120I,
185, 240%, 3004, 36002 FAAZRE thEA 23
siAT 22l = 197 skE 500°ColA 1803 (3AI%H)
Zob Azl AEE o]g3k 1,000°C~1,100°ColA 1417,
2A7Y, 3AZE, 12717 <t X3 } At
sk 3 A Fo] WHels =4 (PSA), B4 B
237](CS analyzer), X-A 3@]@%@‘?3( RD), FAPIAA
H7(SEM), 22|32 H]EHZ #A47](BET)E ©|-8-3t

Ak,

nE

w
[N}
i}
»a

98]

L4 Aeit Aol 54

SEM 84 Az}, sla o] 4 A7k 4L Fig. 200
A Hol& uke} 72¢] 200 um~300 pm Azo A71E ¥
At ok A YAte] wHS s HW, sk
xHo g PAE AAYE oyt 20,0008 od s



130 Jae-Kyo Yang and Yun-Ho Jin

x100

x10,000

x20,000

Fig. 2. SEM image of silica gel powder which prepared by sol-gel process.
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Fig. 3. Particle size distribution of silica gel powder which pre-
pared by sol-gel process.
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Fig. 4. Thermal decomposition behaviour of silica gel powder which made by sol-gel process (A) and types of silanol groups (B) [14].



A study on the calcination process of synthetic silica powder for quartz glass crucibles 131

U 387 913k Be ehh zheo] Azl Ao Ak
th= Aot} A. Szezygield] W2, A2 dAlol=
= 250°C~500°ColA] HallEl= AeE BATHIS]. 28uh
Fig. 4APIX= ©l& BEs] szl o219l 500°C~
600°CollA FAAI b w2 Bha Fhege] WslE st
Act.

3.2. A2t Ao s 3

3.2.1. 3% 259 A7k e A7t Aol Wit

A A EolA AFSH nkel o] FAFE A7) el
ZEESRe ©Ahe 7R AR Al wEe 9de] &
uovF eha ghEre] WlE AET a7t k. A
H A7t A9 slka T 2dAe dAE A=
AgHRN0m, 19AS 500°C~600°C Alololx] LAY
WHelE WA ARt 194 ska &=21 500°C, 550°C,
600°CollA 105014 360%-(6A7HVHEA F-A1 A7+ &
Zshy Ix23t B2S Table 13 2t} A A7t
A2 wAlo] Fwto|ul Table 1914 Hole npe} 7ho]
1029] &2 FA AlZtol= dt27F 74w g
< Yh(marron)¥S YERIL UTh. s EEe] Ao
A Azl F7FERE HAF EojA 600°ColA = 34
7k o]%, 550°ColAE SAIZE o]Fel Moz b3
e 23 500°CAA = 6AIZFe] 4] A7kl =
EslaL ofd3s] €& F3H(Orange S UERILE. ©]
AH Aol zlol7h WA SE A2 FHtoly AHbE 1
o] opd X7 B ShEkel] wE JPOoE ATHET) A

Table 1

25
= 500°C
) 2l°-. | e 550°C
§ | & 600°C
- 154
5 °
-
5
O 104 A 'I
c LI
£l T
8 05| i
\\\ @ o ;7~7'77—777 -
A ‘ L ] L 3 N .
0.0 4 e e ———
T N 3 :

0 1 2

T T
3 - 5 6

Dwelled Time (hr)

Fig. 5. Carbon contents of calcined silica powder according to
calcination temperature and dwelled time.
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Fig. 6. Specific surface area of calcined silica powder accord-
ing to calcination temperature and dwelled time.
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Fig. 8. FE-SEM image of calcined silica powder as calcination temperature and dwelled time of 2nd stage after 1st stage calcined at
500°C/3 hr.
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