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Abstract

This research was conducted to produce bio-oil from bagasse using circulating fluidized bed
reactor and using LPG as fuel and sand as convection media. The experiment of bio-oil production
was conducted at a sand flow rate of 4.5 kg/s. The velocity of hot air was varied by 5, 6 and 7 m/s and
the temperature of the sand was varied from 440 °C to 520 °C. From the experiment, it was found that
the circulating fluidized bed reactor can produce bio-oil from bagasse, with the maximum bio-oil yield
of 68.93 wt% at the temperature of 480 °C and the velocity of 7 m/s. The proportion of bio-oil production
was inversely proportional to the temperature of the sand. When the temperature of sand was
increased, the bio-oil yield was decreased. From the bio-oil property analysis, it was found that the
heating value, viscosity, density and pH were 18,389 kJ.kg™, 24.54 mm?®/s, 1,259 kg.m™ and 2,

respectively. Furthermore, cost of the bio-oil production was also studied, production and it was

revealed that the production cost was 29.05 baht per liter.

Keywords: Circulating fluidized bed reactor, Pyrolysis, Bio-oil, Sugarcane bagasse
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Air mass flow rate 0.0157 kg/s
Stoichiometric F/A ratio 0.0645 -
1.8

Combustion loading 1 kg/slfgm
Combustion efficiency 99.99 %
Combustion intensity 0.882 MW/atm m?
Combustion temperature 2300 °K
Residence time 5.73 ms
Exit temperature 1300 °K
Combustion volume 0.0201 m?
Diameter of liner 0.253 m
Diameter of outer 0.293 m
Length of combustor 0.406 m
Air fraction into each zone

- Swirler 18.29 %

- Primary zone 9.15 %

- Secondary zone 40.24 %

- Dilute zone 32.32 %
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