Crucible for the treatnent of nolten silicon. [0001]
The present invention relates to a crucible for the
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such crucible and to the use of such crucible for
treating nolten silicon. [0002] Nowadays, the demand
for high purity silicon has significantly increased.
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[0007] This problem has been partly remedied by reinforcing the external walls of the quartz
crucible by carbon plates, more particularly by graphite plates.
[0008] Such carbon plates, and more particularly graphite plates are widely used in all kinds of

processes carried out at high temperature due to their excellent resistance to thermal stresses
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cruci al problem has not found a solution likely to be
industrially carried out. [0006] Moreover, at the
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changes. These geonetrical Xhanges are rel atively
uneasy to manage since the treatnment furnace wherein
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perceived as a problem in any process for the treatment of moiten silicon.

[0013] On the contrary, the applicant has demonstrated that a crucible comprising a basic body
mainly constituted of silicon carbide does not present the drawbacks observed with conventional
crucibles. In particular, the fact that the main component of the basic body consists in silicon
carbide showing a well defined crystallographic phase which is not subject to phase transition at
the temperatures of treatment of the molten silicon, permits to suppress the problems of loss of

homogeneity of the transfer / withdrawal of energy observed with conventional crucibles.



use currently unrealistic. Further, it has been
reported that these crucibles are also sensitive to
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has thus set as an objective the provision of a vessel
for the treatnent of nolten silicon which would not
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of a coating of the type silicon nitride as described, for example in WO-A1 -2004053207 or in the
European patent application 05447224.6, of the type silicon oxide or of a combination thereof as
disclosed for example in the European patent application 05076520 or in the document
WO-A1-2005/106084. Generally, an oxide type coating is used for the crystallization of silicon
as a monocrystal and of the nitride type for the polycrystalline crystallization of silicon. It will be
noted that the coating can be produced during the curing of a raw crucible comprising silicon (for
example a curing in nitriding atmosphere will produce a surface coating of silicon nitride while an
oxidizing atmosphere curing will produce a surface coating of the silicon oxide type).

[0020] According to the invention, the basic body is bonded. As indicated above, the binder
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easily obtained by regulating the curing conditions of
the article and, in particular, the curing atnosphere
of the article. [0019] Further, it has been
established that it is necessary to provide the
crucible internal walls of a coating of the type
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-2004053207 or in the European patent application
05447224.6, of the type silicon oxide or of a

conbi nation thereof as disclosed for exanple in the
Eur opean patent application 05076520 or in the
docunent
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6. Crucible according to any one of the claims 1 to 5, wherein the silicon oxide or nitride

grains have a particle size lower than 10 um.

7. Process for the manufacture of a crucible for the treatment of molten silicon comprising a
basic body with a bottom surface and lateral walls defining an inner volume, the basic
body comprising at least 65% by weight of silicon carbide, from 12 to 30 % by weight of
a constituent selected from silicon oxide or nitride and further comprising at least one
silicon oxide and/or nitride coating, at least on the surfaces defining the inner volume of
the crucible comprising the following steps:

a) shaping of the basic body with a bottom surface and lateral walls defining an inner
volume;

b) drying of the basic body;

¢) curing of the basic body; and

d) formation of a silicon oxide and/or nitride coating at least on the surfaces defining the

inner volume of the crucible.

8. Process according to claim 7, wherein steps ¢) and d) are carried out simultaneously by

curing the basic body in an oxidizing or nitriding atmosphere.

9. Process according to claim 7, wherein step d) of formation of the coating comprises

applying the coating before the step of curing the basic body.

10. Use of a crucible comprising a basic body with a bottom surface and lateral walls
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oxide and/or nitride coating, at |east on the surfaces
defining the inner volune of the crucible conprising
the followi ng steps: a) shaping of the basic body with
a bottom surface and lateral walls defining an inner
volunme; b) drying of the basic body; c) curing of the
basi ¢ body; and d) formation of a silicon oxide and/or
nitride coating at |east on the surfaces defining the
i nner volunme of the crucible. 8. Process according to
claim7, wherein steps c¢c) and d) are carried out
simul taneously by curing the basic body in an
oxi dizing or nitriding atnosphere. 9. Process
according to claim?7, wherein step d) of formation of
the coating conprises applying the coating before the
step of curing the basic body. 10. Use of a crucible
conprising a basic body with a bottom surface and
| ateral wallsdefining an inner volune, the basic body
conprising at |east 65% by weight of silicon carbide,
from12 to 30 % by wei ght of a constituent sel ected
fromsilicon oxide or nitride and further conprising
at | east one silicon oxide and/or nitride coating, at
| east on the surfaces defining the inner volune of the
crucible, for treating nolten silicon.



