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Abstract In order to avoid un-uniform crystallization on the surface of a quartz glass crucible that is known to affect the
production yield of the single crystal silicon, Ba (barium) was selected as a crystallization promotor and the inner surface
of the crucible was coated using Ba (barium hydroxide octahydrate)-solution by the spray pyrolysis method. For un-coated
crucible, it was found that the crystallization of its surface started at 1350°C, and at 1450°C the surface was uniformly
crystallized with B-cristobalite phase. It was found that the crucible coated with Ba began to be crystallized from 1000°C
and was uniformly crystallized on the crucible surface at 1300°C. In this case, a-cristobalite and needle-shaped BaSi,O;
phase were created and disappeared as a crystal phase, and the B-cristobalite phase was eventually evenly distributed over
the Ba-coated crucible surface.
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Table 1

Impurity analysis of raw material (ppm)

Type Al B Ca Cr Cu Fe K Li Mg Na Ni P Ti OH SiO,
IOTA-CG 14 <01 05 <005 <005 02 07 06 <01 10 <005 <01 11 22 99.998 %
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Fig. 1. Experimental apparatus for spray coating.

22. 34 2 &

. = =

Ba &l o3 Mgfele] AAslds dEshr] ¢
a XA 3" £24(D/MAX-2000, Rigaku Co, Japan)yS

10Mm
. DON

e B-cristobalite J=

-

—g»1500°C

Intensity

I | NS
L —— 1400°C
L ——1350°C
e ——1300°C
. = 1200°C
10 2ID 3ID 4ID 5ID BID TID 80

2Theta

Fig. 2. Result of X-ray diffraction measurement of the surface
of un-coated quartz crucibles.
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Fig. 3. SEM image of the surface of un-coated quartz crucibles; a) 1350°C, b) 1400°C, c) 1450°C, d) 1500°C (x 200), e) 1450°C
(x 1,000), and f) 1450°C (cross section).
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Fig. 4. Result of micro beam X-ray diffraction measurement of the surface of un-coated quartz crucibles heat-treated at 1400°C.
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Fig. 5. Degree of crystallinity of the surface of un-coated quartz
crucibles.
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Fig. 6. Result of X-ray diffraction measurement of the surface
of Ba-coated quartz crucibles.
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Fig. 8. Result of EPMA measurement of the surface of Ba-
coated quartz crucible; a) needle-like phase, and b) matrix
phase.
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