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This research aimed to develop a briquette pressing machine for producing charcoal
briquettes from cassava rhizomes mixed with glycerin. The study also investigated the effects of
glycerin mixing ratios and compression pressure on the physical properties of the briquettes, as
well as their combustion behavior, thermal performance, and pollutant emissions. The
briquettes were produced using charcoal powder from cassava rhizomes mixed with glycerin at
ratios of 100:0, 80:20, 75:25, and 70:30. The compression pressures applied were 120, 150, and
180 kg/cm?2. The physical properties of the obtained briquettes were as follows: moisture
content ranged from 0.968-2.579% (w.b.), bulk density ranged from 0.416-0.514 g/cm3,
compressive strength ranged from 1.80-9.96 kg/cm?, and heating value ranged from 5,570-
6,164 cal/g. Combustion testing showed that the briquettes exhibited three distinct combustion
stages: preheating, briquette combustion, and burnout. The maximum CO concentration
measured was 167 ppm, which is within the safe range and below the IRBEA standard (less than
1,310 ppm). Thermal performance testing under 100% and 200% theoretical air supply revealed
that the maximum temperature differences between air outlet and inlet ranged from 45.2-63.0
°Cand 42.3-61.3 °C, respectively. The buming rates ranged from 0.883-1.042 ¢/min and 0.872-
1.013 g/min, respectively. The thermal efficiencies ranged from 10.843-14.901% and 20.828-
28.828%, respectively. The developed briquette press machine, with a compression capacity of
20 tons, was capable of producing 384 briquettes per day. The cassava rhizome-glycerin
briquettes demonstrate strong potential as an alternative fuel. All experimental results met

relevant standards and were consistent with related research findings.
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