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Production of Carbonized Rice Husk by a Cyclone
Combustor(1I)
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ABSTRACT

One of effective utilization method of rice husk is to utilize it as culture material by carbonizing the rice husk.
As a second part of a series to investigate the effective and continuous production of carbonized rice husk by a
cyclone combustor, a non-slagging vertical cyclone combustor without vortex collector pocket was introduced.
Isothermal and mixed firing with LPG and rice husk were undertaken in order to characterize the system. Inert rice
husk was used during the isothermal test to find mass of rice husk collected. It was impossible to ignite rice husk
itself over the experimental conditions considered in this experiment.

Cyclone combustor was operated at temperatures of 1,273 ~1,473K. Detailed combustion data were obtained
from a pilot unit with the air flow rate of 70m*/h and rice husk feed of 2kg. The equivalence ratio ranged from 0.66
to 3.48. The auxiliary gas flow rate was varied from 3.22 to 12.86¢ /min. The weight reduction, pH and particle
size distribution of carbonized rice husk were measured to evaluate the quality of carbonized rice husk. An analysis
of exhaust gas emission was conducted to characterize the combustor. The required carbonized rice husk could be
obtained at equivalence ratio of 1.68~2.17, combustor temperature of 1,273 ~1,373K and auxiliary gas flow rate of
3.22~6.432 /min. A method to reduce CO emissions should be employed.

—,—.3.-8—01 (Key Words): €+3}9} A (Carbonized rice husk), Al0] & & A A 7](Cyclone combustor), & A 8-(Mixed
firing ratio), R Z ¢ & (Auxiliary fuel), =}=}Fn)(Equivalence ratio)
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Dimension of cyclone combustor test-
ed

Cyclone combustor Dimension (mm)
Chamber diameter 460
Chamber length 891
Tangential inlet diameter 75
Exhaust diameter 230
Central pocket diameter 230
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Table 2 Ultimate analysis of rice husk
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Fig. 2 Effect of equivalence ratioc on middle
and lower chamber temperatures for
gas flow rates.(a : after combustion, b :
before combustion, T,, = 1,373K}.
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Fig. 3 Effect of equivalence ratio on weight
reduction for different gas flow rates.
(T = 1,373K).
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Fig. 6 Particle size distribution of carbonized
rice husk for different gas flow rates.
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Fig. 7 Effect of equivalence ratio on CO,
emisson for different gas flow rates
(T = 1,373K).
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