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ABSTRACT

Effects of temperature and heating rate of pyrolysis process on the contents of
organic components in the bio-oils of tea waste were investigated in this study. The
pyrolysis experiments were carried out at temperatures ranging from 400-600 °C with
heating rate of 10 and 50 °C/min. Chemical composition of the bio-oil samples
obtained from tea waste pyrolysis were analyzed by GC-MS and GCxGC-TOF-MS.
The results showed that contents of hydrocarbons were decreased with the increase of
temperature whereas contents of phenolic compounds were increased. The relative
contents of most organic compounds found at heating rate 50 °C/min were not
different from those found at heating rate 10 °C/min. Thus, the low pyrolysis
temperature of 400 °C and heating rate of 50 °C/min are the suitable condition for
obtaining bio-oil with high content of fuel components such as those in group of
hydrocarbons. However, the bio-oils obtained by this pyrolysis condition are usually
partitioned into two layers; top and bottom, which appear as solid and liquid form,
respectively. The organic compounds in group of hydrocarbons were found in higher
contents in the top layer bio-oil whereas the bottom layer mainly contained
oxygenated compounds such as phenolics, ketones and N-, O-heterocyclic aromatic
derivatives. Most of these oxygenated compounds found in bio-oils possess some
important biologically activities such as anti-oxidation. Thus, the tea waste bio-oils
are considered as an alternative source of natural products to be utilized in other
applications such as medicine and cosmetics.
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