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Abstract

The objective of this research was to study and develop bio-charcoal from agricultural wastes. The
prototype machine consisted of a mixing tank, a screw conveyor, a hopper, a screw pressing unit, a transmission
unit and a main frame. Physical and thermal properties of charcoal and factors affecting the machine
performance, which were types of charcoal powder (cassava stump coal, assorted coal and coconut-shell coal)
and screw press speeds (115, 130 and 145 rpm), were studied. The results found that the charcoal block length,
outer diameter and internal diameter were 15.01+£1.62 cm, 4.12+0.05 cm and 1.23+£0.12 cm respectively and
moisture content were 7.31 % (d.b.). A result test of the machine was done by using a screw pressing speed of
145 rpm, feed rate of 140 kg/h, and a mixing ratio by weight of assorted coal: coconut-shell coal: cassava starch:
water content of 1: 1: 0.15: 1. The test results found that the machine had a capacity of 131.5 kg/h, power
requirement of 2147-2107 W, specific energy consumption of 16.16 W-h/kg. The physical and thermal properties
of charcoal blocks were considered to be appropriate.
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Figure 1. Charcoal Block Pressing Machine.
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| charcoal powder types | | Mixina ratio (%) | | screw pressing speeds |
> 115 rpm
| cassava stump coal | — [ 00 > 130 rpm
—> 145 rpm
| assorted coal | - 100 —_ | the same as cassava stump coal |
—>|  75:25 — the same as cassava stump coal
| cassava stump coal: coconut-shell coal |—
L | 50:50 — the same as cassava stump coal
> 75:25 — the same as cassava stump coal
| assorted coal: coconut-shell coal | |
L5 50: 50 — the same as cassava stump coal

Figure 2. Testing diagram
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Figure 3. Relationship between screw pressing Figure 4. Relationship between screw pressing speeds
speeds and its capacity on charcoal block and its specific energy consumption on charcoal block
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Figure 5. Relationship between screw pressing Figure 6. Relationship between screw pressing
speeds and its density on charcoal block speeds and its strength on charcoal block
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