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Abstract

In this research, utilizing calcined muscle shells as catalysts for biodiesel production was investigated.
Calcium carbonate is the richest component found in seashells. When calcined at a certain temperature, calcium
carbonate converts to CaO, an effective catalyst for tranesterification reaction. In this work, the seashells were calcined
for 5 hours at various temperatures (300, 500, 700 and 900 °C), and the caclined shells were characterized by various
techniques such as X-ray diffraction (XRD), scanning electron microscope (SEM), and Brunauer-Emmett-Teller
(BET) surface analysis. Formation of CaO occurred by calcinations at 900 °C. Biodiesel production via
transesterification of palm oil and methanol was investigated by using the calcined waste shells. Palm biodiesel with
91 % yield was obtained by using CaO derived from calcined mussel shell and reaction temperature is 80 °C,
employing 3.0 wt % catalysts and 9:1 methanol to oil molar ratio. High biodiesel yields were also obtained from
transesterification between various types of vegetable oil (soy bean, olive oil, coconut oil and waste cooking oil) and
methanol under the above reaction conditions. In addition, the spent seashell derived catalysts can be regenerated by
washing with methanol and hexane, and reused giving high biodiesel yields. As the results, utilizing of waste shells as

a source of CaO not only gives an opportunity to use it as catalyst but also adds value to the inorganic waste.

Keywords: biodiesel; heterogeneous catalyst; CaO; waste shell
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