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Feasibility of Using Recycled Waste Ceramics in Ceramic 3D Printing Slurry
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Abstract

Because the shape of ceramic items is fixed and irreversible once it has been fired, they cannot be
recycled and reused in the sintering process. Much ceramic waste from sample production, experiments,
and other uses has accumulated over the years because there is currently no ceramic waste recycling and
reuse mechanism in Taiwan’s industry chain. In recent years, ceramic 3D printing hardware and
technology has matured. Digital design features in this field brought improvements to ceramic structures
and texture. The new printing process has become automated, making it more efficient to produce
ceramic objects. By grinding waste ceramics and mixing it into 3D printing material, this study proves
that this process can sustainably and effectively recycle and reuse waste ceramics. This study also
explores the optimal proportion for waste material mixture, as well as the effect of waste material on
printing quality. The experiments produced a relatively stable proportion, which is a 10:3 proportion of
ceramic clay material to recycled waste material. By adjusting the size of ceramic waste material granules,
we developed additional formulas. This study tested the maximum height that can be printed with
different formulas by using the printer to print cups with the same angle. This is used to explore whether
the addition of waste ceramics in printing paste and the granule size affected the shape support of the
paste. The experiment shows that paste formula with added ceramics waste has a higher maximum
printing height than the control group’s all-ceramic clay formula. The test result shows that ceramic

waste material can improve the printing paste’s shape support.
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