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Abstract

The pyrolysis of sawdust with CaO catalyst derived from waste materials for bio-oil
production was investigated. The CaO catalysts were synthesized from egg shell and oyster
shell wastes which mainly consisting of calcium carbonate (CaCO;). The XRD pattern confirmed
that CaCO; was completely transformed into CaO when the egg shell and oyster shell were
calcined under atmosphere at 900 °C for 5 h. The specific surface area of catalyst synthesized
from egg shell (CaO-ES) and oyster shell (CaO-0S) were 139.09 and 54.57 mz/g, respectively.
The pyrolysis was carried out under N, atmosphere. The pyrolysis temperature was varied in
the range of 350-550 °C and the mass ratio of catalyst/sawdust was 1:5. The liquid product or
bio-oil was collected at the reactor outlet. The product yield was compared between the
pyrolysis with and without catalyst. In case of pyrolysis without catalyst, the highest yield of
bio-oil was obtained at 55.77 wt% at the pyrolysis temperature of 450 °C, while the pyrolysis of
sawdust with CaO catalyst, the bio-oil yield reached the maximum at 47.7 wt% (T=350°C) and
52.64 wt% (T=550°C) for CaO-ES and CaO-OS, respectively. The composition of bio-oil was
analyzed by GC-MS. The results indicated that the useful chemical fraction (e.¢. acetic acid and
acetone) obtained from the pyrolysis with catalyst was higher than that of the pyrolysis without
catalyst. Therefore, the pyrolysis of sawdust with CaO is a promising technique to utilize the

waste materials for bio-oil production which can be used as a resource of useful chemicals.

Keywords: Pyrolysis, Sawdust, CaO, Bio-oil, Waste materials
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