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Figure 1

Flowchart of preparation of environmentally
friendly mullite porous ceramics
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Figure 4 XRD patterns of porous ceramics at different
temperatures
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Abstract: Mullite porous ceramics are widely used owing to their high strength and corrosion resistance. However, the
escalating price and non-renewable nature of kaolin, the primary raw material for mullite synthesis, underscore the urgency of
identifying cost-effective and readily available alternatives. The composition of construction waste is similar to kaolin, so it can
be used as a viable alternative to kaolin. his study explores the utilization of construction waste and Al,O; as the main raw
materials, with AlF; serving as a whisker catalyst, and B,O; as a sintering agent, in the fabrication of eco-friendly mullite
porous ceramics. The crystalline phase composition, micro-morphology and physicochemical properties of porous ceramics
were investigated by means of Archimedean drainage method, XRD and SEM. The effect of sintering temperature on its
structure and properties and its mechanism were studied. Findings reveal that an optimal increase in sintering temperature
facilitates mullite whisker formation, with whisker length exhibiting an initial growth followed by a decline as temperature
escalates. When the sintering temperature was 1 200 ‘C, the mullite whisker attains its optimum growth morphology, featuring
a diameter of approximately 0.05—0.1 pm, length ranging between 0.5—1 um, and a length-to-diameter ratio falling within
15—20 . Excessive sintering temperatures result in coarsening of mullite whiskers and enlargement of grain size. With the
increase of sintering temperature, the open porosity of mullite porous ceramics decreased and the bending strength increased.
Specifically, at 1 200 °C, the sample achieved an open porosity of 61.78+0.72% and a bending strength of 3.7440. 46
MPa. Then, the mullite porous ceramics with high porosity can be successfully prepared by using construction waste as the
main raw material. This study provided reliable theoretical underpinnings for the synthesizing mullite porous ceramics from
construction waste, with profound implications for reducing the production costs and advancing construction waste recycling
initiatives.
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