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Preparation and characterization of porous silicon carbide ceramic
with silicate addictive as binder

CHEN Chang-lian, LUO Ma-ya, SONG Cheng—sheng, JI Jia—you, HUANG Zhi-liang, XU Man
School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The porous silicon carbide ceramics with silicon pyrophosphate as the binder were prepared
using silicon carbide, phosphoric acid and silicon dioxide as raw materials by pressureless sintering.
The density, porosity, crystal phase, microstructure, mechanical properties, and acid and alkali resis-
tance of the sintered samples were analyzed and characterized. The results show that the density of the
sintered samples increases and then decreases with the increase of sintering temperatures and the binder
content, on the contrary, the variation of porosity of the sintered samples shows a reverse rule; at the
same condition, the bending strength of the sintered samples increases and then decreases, and the
fracture mode is a typical intergranular fracture; the porosity of the samples ranges from 23.1% to
39.2%, and the maximum of the bending strength is 39.158 MPa when the sintering temperature is
1 250 C and the binder content is 1.78%; the main phases are composed of silicon carbide, silicon
dioxide and slight silicon pyrophosphate, and the sintering process is promoted by the silicon dioxide
and silicon pyrophosphate; because of the existence of the silicon dioxide and silicon pyrophosphate on
the intercrystalline, all the sintered samples have strong acid resistance, the mass loss rates are be-
tween 0.545 2% and 1.777 2% ; the alkali resistance of samples is very weak and the mass loss rate
reaches 100%.

Keywords: silicon carbide ceramic; silicon pyrophosphate; porosity; bending strength
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