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ABSTRACT. The pyrolysis has been universally applied to recycle the waste artificial marble. However, the existing heat
treatment equipment has relatively low heat transfer efficiency into the inner part of the waste artificial marble. Besides, it
leads to unnecessary excessive gas during the partial carbonization of the polymethyl methacrylate (PMMA) and raises the risk of
fire due to heat at an extremely high temperature. This study suggests the process of pyrolysis at the formation state after add-
ing the starch to waste artificial marble to overcome above-mentioned problems. As the result of experiments, this method showed
that the pyrolysis of waste artificial marble was greatly improved at comparatively low temperature condition of 350 °C.
Moreover, it also manifested the effect on securing the stability and energy savings necessary for the recovery of methyl meth-
acrylate (MMA) and a-alumina (a-Al>O3).
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Figure 1. Thermal behavior of waste artificial marble in the variation of temperature with TG-DTA.
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Figure 2. Typical X-ray diffraction spectra of waste artificial marble in the variation of temperature.
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Figure 3. Heat transfer trend of waste artificial marble powder per 10 mm distance from heater pole at 400 °C.
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Figure 4. Heat transfer trend of waste artificial marble powder/
canola oil mixture (7:3 wt.%).
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Figure 5. Manufactured waste artificial marble pellet.
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Figure 6. The shapes of waste artificial marble pellet after pyrolysis
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Table 1. The weight ratio of volatile materials and ash for waste
artificial marble pellet (ASW 13-3-7) after heat at different reac-
tion temperatures

Temperature (°C) 200 250 300 350
Volatile materials (wt.%) 6.4 244 38.1 62.2
Ash (wt.%) 93.6 75.6 61.9 37.8
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Figure 7. GC chromatogram of MMA; (a) MMA standard and (b) MMA in volatile materials.
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Figure 8. Conversion from Al(OH); to y-ALOs and to a-ALO; according to the variation of temperature.
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