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Studies on Charcoal Block Production from three Charcoal Types
of Biomass by Screw Press Unit
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Abstract

This research was to study and develop bio-charcoal from biomass materials. The testing unit consisted
of a mixing tank, a screw conveyor, a hopper, a screw pressing unit, a transmission unit and a main frame. Three
types of charcoal powder (cassava stump coal, assorted wood coal and coconut-shell coal) and three screw
pressing speeds (115, 130 and 145 rpm) were studied. The experimental results indicated that the prototype
gave the best combination of using a feed rate of 140 kg/h, screw pressing speed of 145 rpm, and a mixing ratio
by weight of assorted wood coal: coconut-shell coal: cassava starch: water content of 0.5: 0.5: 0.15: 1. The
machine had a working capacity of 131.5 kg/h, specific energy consumption of 16.16 W-h/kg, bulk density of
676.0 kg/m3, compressive strength of 0.235 MPa, heating value of 5527.3 cal/g and utilization efficiency of 27.79-
29.56 %. The charcoal block length, outer diameter and inner diameter were 15.01£1.62 cm, 4.12+0.05 cm and
1.23+0.12 cm respectively at an average moisture content of 7.31 % (d.b.).
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Figure 1 Charcoal Block Pressing Unit.
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Figure 2 Testing diagram
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Table 1 Physical and thermal properties of charcoal powder

Properties

Cassava stump coal

Coconut-shell coal

Assorted wood coal

Physical properties

Moisture content (w.b.) 2.96 3.72 10.26
Average particle size (mm) 0.68 0.66 0.36
Bulk density,(kg/ms) 245.32 651.04 360.53
Coefficient of static friction on various surfaces

- Ply wood 0.61 0.50 0.53

- Steel 0.48 0.46 0.50

Thermal property

Heating value (cal/g) 4,001.33 6,197.07 4,680.15
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Figure 3 Relationship between screw pressing speeds  Figure 4 Relationship between screw pressing speeds and
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