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Evaluation of the boilers for combustion of rice husks
Combustion trials in the 5 boilers

Hiroki Rai', Miku Kawabata!

! Department of Biological Production, Faculty of Bioresource Sciences, Akita Prefectural University

Twenty-five percent of the rice husks produced from domestic rice cultivation are discarded. Several trials have been conducted to utilize rice
husks as biomass fuel for local heat demand and electricity generation. However, rice husk contains about 20% silicon, and when combusted at
high temperature, the silicon is converted to crystallized silica classified as a carcinogen. In addition, a clinker is formed in the combustion
furnace, which causes the faulty operation of the furnace. In this research, we conducted combustion tests on rice husks with four domestic and
one foreign boiler to clarify the problem of heat utilization during rice husk combustion. The combusted ash was analyzed by X-ray
crystallography to investigate the production of the cristobalite, which is a typical crystalline silica. Results indicated crystalline silica was
generated during combustion in three of the boilers. Two boilers combusted rice husks without producing crystallized silica. However, one of the
boilers could not achieve a high heat output due to lower temperature combustion, and the other required the rice husks to be ground to fine
particles as a pretreatment and the process costs were high. It was considered necessary to improve the boiler or establish a new type of operation

to prevent silicon crystallization, by combining the combustion temperature and time optimally to manage these problems.

Keywords: rice husk, combustion, heat utilization, crystallized silica, carcinogen, X-ray crystallography
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