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Abstract Large amounts of the waste SiC sludge containing small amounts of Si and organic lubricant were
produced during the wire cutting process of the single silicon crystal ingots. The waste SiC sludge was purified
by the washing process and the purified SiC powders were used to fabricate continuously porous SiC-Si;N,
composites using a fibrous monolithic process, in which carbon, 6 wt% Y»03-2 wt% Al,O3; and ethylene vinyl
acetate were added as a pore-forming agent, sintering additives, and binder, respectively. In the burning-out
process, carbon was fully removed and continuously porous SiC-SizN, composites were successfully fabricated.
The green bodies containing SiC, Si particles and sintering additives were nitrided at 1410°C in a flowing
Ny+10% H; gas mixture. Continuously porous composites were combined with SiC, o¢SisN,, 5SisNy and a few
% of Fe phases. The pore size of the 2nd and the 3rd passed SiC-SigN, composites was 260 ym and 35 ym

in diameter, respectively.

Key words fibrous monolithic process, continuously porous, waste SiC powder.
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Fig. 1. Schematic diagram of extrusion process.

oI5y - BT

{Waste SiC powder + sintering
additives) : polymer: stearic

. o]Hel

TEM (JEOL-2010)°l 2]3] 243} t}.

Fig. 22 # SiC Ruro] SEM3} EDS 84 2 gbolth
SiC B4 YEEAAF (oM & & U= vt 2
o] BFYET} 10 m] EFHE F4L BYh Sic B
o] i SEM o|H]A] (byellA SiC TRl Si o]
¥ M 3R F 4" oS vAE Si Aol 73
Hol Q= Aol #AEAUTE E5H EDS ¥4 (d) AH4=2
FE SiC Y¥AF EHol Fe @ C &0l EA8t2 US>
< ¢ 5 do

Table 1 ICP-AES®l 9|3+ SiC o] 3183 24
Aol #H SiC BEZolM 45wt% Fe EE-Eo] A&
Hed ol AN wired] mER] &8 ofr|® o
AtEET o5 ¥ SiC S2XelE AL Ca, Cr, P 2 S
o} 2 4o BEEER FE U ¢ F Uk

Fig. 35 ¥ SiC £8A 25 H d £29 XRD &
A @-"]’O]E}‘ SiC Aol 7rel == Jehta gler §i
Ao e ok A7lel WAL et B9, (P 2
/“@.»}01]/\1 AZEUY Fert AEHA 95 AL o8
o] &fo] Ay ¥Rt ol 3178 Jel2 EAlst] o

£ Aoz AlsET
Fig. 49] SEM ©|n[A= 4& 3l we 4EA| 9
A, b, o) AU, ¢, N2 2L Yehd Aolth
2 Ed gEAY o AA Role core HES
T APA) B o) 5L, shell FE-& B sl 3
ZSiC, Si, 6 Wt%Y,0;-2 wt%ALOs)/ILER oItk 13} §

mfﬂmiﬂr-\--(‘

. Pore control material :

Polymer : stearic acid
{30:40:10)

1

Extrusion

acid (50:40:10)




¥ SiC £8AE o188l AZst 4

1 10
Particle Diameter (Lim)

179

4 5
483 kev (18

Fig. 2. Low magnification (a) SEM image, (b) enlarged image (c) particle size distribution and (d) EDS profile of waste SiC

powder.

Table 1. Chemical composition of waste SiC powder.

Element Si Fe P Zn Al S Ca Cr

SiC powder 93.6 4.61 0.42 0.33 0.27 0.26 0.16 0.11
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Fig. 3. XRD profile of waste SiC powder.
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Fig. 4. SEM images of transverse (a, b, ¢) and longitudinal (d, e, f) section of extruded bodies depending on the pass number
of extrusion.
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Fig. 6. SEM images of porous SiC-Si;N; composites made by 2nd passed extrusion
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Fig. 8. TEM image and EDS profiles of porous SiC-SizNg
composites after nitridation.
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