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Abstract The microstructures and mechanical properties of Si;N. ceramics produced by nitridation and post-sintering
using semiconductor-waste- Si sludge were investigated. Lots of microcracks were observed in the waste-Si powders
which contained some amounts of amorphous SiO,. The nitridation rate of waste-Si compacts showed lower value
than that of commercial Si powder compacts. The nitridation rate was increased with increasing nitridation tempera-
ture and then the percent of nitridation at 1470°C showed 98%. The phases of Si:N, in the reaction-bonded bodies
were mixed with @ and 8- type, and small amounts of Si:N.O phase while those after post-sintering were 8- Si;N, and
(O -Sialon. The sample post-sintered at 1950°C showed the fracture toughness of 56 MPa - m'? and the fracture
strength of 497 MPa which were lower than those of sintered body using commercial Si powder possibly due to the for-
mation of O -Sialon phase.
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Fig. 1. SEM micrograph (a) and particle size distribution (b) of
waste Si powder.
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Fig. 2. TEM images and corresponding electron diffraction pat-
terns of waste Si (a) and commercial Si particles (b).
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Fig. 3. Optical micrographs of reaction-bonded SiN; bodies
using waste Si powders, nitrided at 1350%C(a), 1410C(b) and
1470°C(c).
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Fig. 4. Percent nitridation of reaction-bonded SN, bodies
using waste Si and commercial Si powders depend on the
nitridation temperature.
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Fig. 5. X-ray diffraction profiles of waste Si powder(a) and re-

action-bonded Si:N. bodies, nitrided at 1350%C(b) and 1470°C
(c).
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Fig. 6. Optical micrographs of GPSed Si:N, bodies at 1950°C,
nitrided at 1350°C(a) and 1470°C (b).
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Fig. 7. X~ray diffraction profile of GPSed SisN: body at 1950°C,
nitrided at 1470°C.
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Table 1. Material properties of GPSed Si;N, bodies at 19507, depend on the nitridation temperature.
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14007 {using H.C.Starck Si 78+0.14 731420 150217
powder) S

Fig. 8. SEM fracture surfaces of GPSed SN, bodies at 1950°C,
nitrided at 1350 (a), 1410°C(b) and 1470°c(c).
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