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ABSTRACT

In this study, pyrolysis of palm oil sheil has been investigated using a semi-batch reactor to
determine the optimal conditions for the productioﬁ of bio-oil. The obtained information was
used for the design of a continuous reactor. The preliminary experiments were conducted in a
semi-batch reactor using palm oil shell with particle sizes of 0.25-0.84 and 0.84-1.50 mm,
temperature of 350-550 °C, the flow rate of nitrogen in the ranges of 50-300 cm'/min, pyrolysis
time of 30-90 mins, and a fraction of water vapor in a carrier gas of 0-15 vol%. The optimal
conditions were operated at the particle size of 0.84-1.50 mm, temperature of 500 °C, the flow
rate of nitrogen of 200 cm’/min, and the pyrolysis time of 60 mins without water vapor during the
pyrolysis. The maximum bio-oil in the product of 61.3 wt% was observed. The compositions of
the bio-oil was analysed by a gas chromatograph with a FID detector and found phenol
(50.2 %C), acetic acid (26.2 %C), methanol (3.9 %C) and other hydrocarbon compounds
(19.7 %C). Accordingly, the obtained optimal conditions were used as a guidelines to design a

reactor for the continuous bio-oil production.
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" Palm shell RTP wood Fast diesel
AUTUUANIINIUNIN
pyrolysis oil pyrolysis oil
Ash (ASTM D482) 0.1 <0.3 0.01
Moisture eontent (wt %)
10 15-31 -
(ASTM 4928-89 and IP 386/90)
Calorific value (MJ .kg'i)
22.1 22.1-24.3 45-46
(ASTM D240)
Viscosity @ 50 °C (CST)
14.6 35-53 1.3-3.3
{ASTM D445-88 and IP 71/87)
Density @ 15 °C (kg.m")
1.2 1.1-1.3 0.8
(ASTM D4052-86 and IP 365/84)
pH 2.7 2.8-3.8 -
Flash point (°C)
54 - 75
(ASTM D93 and IP 34/88)
Pour point {°C)
<-10 - -2
(ASTM D97-87 and IP 15/67)
Distillation (°C) (ASTM Dg6)
IBP 94 - 181
10% 1060 - 222
30% 120 - -
50% 155 - 267
70% 182 - -
75% 190 - -
90% - - 357
Decomposed at 190 - 367
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