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Fig.1 XPS analysis of silicon carbide powders before and after
treatment (a) and Si 2p core level spectrum (silicon carbide

and oxycarbide) after curve fitting (b)
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Table 1  Assignment of XPS peaks of silicon carbide powders
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Fig.2 Effect of dispersant and powder treatment on Zeta potential

of 10 vol% SiC suspension
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viscosity of 35 vol% SiC suspension
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Fig.4 Effect of coagulation temperature on viscosity of SiC

suspension with 2 vol% GDA
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Table 2 Effect of coagulation temperature on coagulation time

and properties of green bodies and ceramics

o . . Compression Flexural
Temperature/'C.— Time/min strength/MPa  strength/MPa
50 30 0.89 610
60 20 1.07 697
70 15 1.13 693
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Fig.6 Microstructures of SiC green body (a) and sintering

ceramic (b)
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Direct Coagulation Casting of Silicon Carbide Ceramics via Dispersant Reaction

Gan Ke', Xu Jie?, Wang Zheng®, Lu Yuju*, Wang Yali', Yang Jinlong*
(1. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)
(2. Northwestern Polytechnical University, Xi’an 710072, China)
(3. North University of China, Taiyuan 030051, China)

Abstract: Direct coagulation casting via dispersant reaction is a novel colloidal forming method for ceramics. The well disperse silicon
carbide suspension can be coagulated in-situ by DCC via dispersant reaction. Silicon carbide suspension was prepared using surface
chemical treatment powder. Ammonium carbonate ((NH4).CO3) was used to leach the silicon carbide powder. Tetramethyl ammonium
hydroxide (TMAH) with content of 0.2 wt% was used as dispersant. 2 vol% glycerol diacetate (GDA) was added as coagulation agent.
Tetramethyl ammonium hydroxide reacted with acetic acid which hydrolyzed from glycerol diacetate at elevated temperature, and then
desorbed from silicon carbide particles. Zeta potential of suspension decreased due to desorption of dispersant, and the suspension
coagulated in-suit from the instability of the silicon carbide particle. The silicon carbide green body with compressive strength of 1.13 MPa
was coagulated at 70 <C. The silicon carbide ceramic with flexural strength of 697 MPa was pressureless sintered at 1950 <C for 2 h under
0.1 MPa argon atmosphere.

Key words: silicon carbide; chemical treatment; direct coagulation casting; dispersant reaction
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