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Abstract : Several types of reactors have been used during the past decade to perform fast pyrolysis of biomass. Among the
developed fast pyrolysis reactors, fluidized bed reactors have been widely used in the fast pyrolysis process. In recent years,
experimental studies have been conducted on the characteristics of biomass fast pyrolysis in a spouted bed reactor. The
fluidization characteristics of a spouted bed reactor are influenced by particle properties, fluid jet velocity, and the structure of the
core and annulus. The geometry of the spouted bed reactor is the main factor determining the structure of the core and annulus.
Accordingly, to optimize the design of a spouted bed reactor, it is necessary to study the pyrolysis characteristics of biomass.
However, no detailed investigations have been made of the fast pyrolysis characteristics of biomass in accordance with the
geometry of the spouted bed reactor. In this study, fast pyrolysis experiments using Jatropha curcas L. seed shell cake were
conducted in a conical spouted bed reactor to study the effects of reaction temperature and reactor cone angle on the product yield
and pyrolysis oil quality. The highest energy yield of pyrolysis oil obtained was 63.9% with a reaction temperature of 450 C and
reactor cone angle of 44°. The results showed that the reaction temperature and reactor cone angle affected the quality of the
pyrolysis oil.
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Figure 1. Schematic diagram of spouted bed.
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Table 1. Physical characteristics of Jatropha curcas L. seed shell

cake
Physical properties Typical value

Moisture 2.56

Proximate analysis Volatile 73.07

(Wto) Fixed carbon 18.78

Ash 5.59

C 47.12

Elemental analysis H 6

(Wt) o) 46.77

N 0.11

HHV (kcal kg™) 4,825
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Table 2. Experimental conditions

Experimental condition Values
Reaction temperature (C) 400, 450, 500, 550
Reactor cone angle (°) 28, 66, 60
Inlet gas velocity (m s™) 4.07
Feeding rate (kg h™) 1
Particle size (mm) 1-2
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