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Effects of direct and indirect heating on biochar production from coffee husks
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Abstract

The problem of biochar production when using stable and small-sized raw materials (such as rice
husks and coffee husks) with conventional biochar production kiln, that was leading to low-quality
biochar, high energy consumption and long production times. However, to solve the problem of biochar
production process to higher quality produce charcoal. This research aims to develop, modify and present
a direct heating technique compared to indirect heating when using a 200 L circulating gas charcoal
production kiln. Indirect heating was the use of a conventional circulating gas charcoal kiln, while direct
heating was carried out 1 set of heat transfer channels or flue gas flow channels. The heat input into the
system uses heat from longan wood waste combined with the pyrolysis gas remaining from the charcoal
production process. The material to produce biochar was used coffee husks from coffee production and
processing plants in Chiang Mai province. The experiment was conducted to test and analyze the
comparative effect of direct and indirect heating with gas circulation charcoal kiln. The study was found
that, the use of direct heating system resulted higher energy efficiency in charcoal production than indirect
heating in terms of charcoal and wood vinegar production. Overall, the temperature inside the charcoal
production kiln was obtained in a range of 400-500°C, the charcoal yield was of 23.37% and maximum
thermal efficiency of the charcoal production was of 40.38%. The biochar production time was
approximately 7 h. The biochar produced was black in color, that suitable for use as a soil improver for

agriculture.

Keywords: biomass, biochar, charcoal kiln, pyrolysis process, coffee husk
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Output Direct Indirect

Mass of biomass (kg) 22.70 22.70
Charcoal yield (kg) 5.31 0.71
Charcoal yield (%) 23.37 3.11
Energy density 1.73 1.49
Energy yield (%) 40.38 4.63
Energy input (MJ) 362 362

Energy output (MJ) 146 17

Thermal efficiency (%) 40.38 4.63
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