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Bio-coal Production from Mimosa pigra L.
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Abstract

This research aimed to study the bio-coal production from Mimosa pigra L. using 3 binders as oil sludge,
cassava sludge and molasses. The study was divided to be determining the optimal ratios (by weight)
between Mimosa pigra L. coal and binders, investigating the fuel properties and heating efficient of bio-coals
and evaluating their utilization from the related standard. The results indicated that the appropriate ratios (by
weight) were 5:1, 12:1 and 7:1 for binders as oil sludge, cassava and molasses. In these conditions,
produced bio-coals gave 25.2, 22.1 and 24.0 MJ/kg of heating value and 26.6, 20.1 and 25.9% of heating
efficient. All properties passed TCPS (standard for Thai community product.). Therefore, this study can be

concluded that the bio-coal production from Mimosa pigra L. is the effective alternative energy.

Keywords: bio-coal, Mimosa pigra L.
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Table 1 Ratios for Bio-coal Production from Mimosa pigra L.

Ratio (w/w)

Mimosa pigra L. coal: Mimosa pigra L. coal: Mimosa pigra L. coal:
oil sludge cassava sludge molassess
1:1 1:1 1:1
21 21 2:1
3:1 3:1 3:1
4:1 4:1 4:1
5:1 5:1 5:1
6:1 6:1 6:1
- 7:1 71
- 8:1 8:1
- 9:1 -

- 10:1 -

- 11:1 -

- 12:1 -

- 13:1 -
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Table 2 Physical characteristics of bio-coal from Mimosa pigra L. (Mimosa pigra L. carbon : oil sludge)

Physical Mimosa pigra L. carbon : oil sludge (W/W)

characteristics 1:1 2:1 3:1 4:1 5:1 6:1
Compressibility Ok Ok Ok Ok Ok Ok
Formability G G U
Surface R R R S S B
Strength NB NB NB NB NB B

Table 3 Physical characteristics of bio-coal from Mimosa pigra L. (Mimosa pigra L. carbon : cassava sludge)

Physical Mimosa pigra L. carbon : cassava sludge (W/W)

characteristics | 1:1 | 2:1 | 3:1 | 4:1 511 | 6:1 71 8:1 | 91 10:1 11:1 12:1 13:1
Compressibility | Ok | Ok | Ok | Ok | Ok | Ok | Ok | Ok | Ok Ok Ok Ok Ok
Formability G G G G U
Surface R R R S S S S S S S S S B
Strength NB | NB | NB | NB | NB | NB | NB | NB | NB NB NB NB B
Table 3 Physical characteristics of bio-coal from Mimosa pigra L. (Mimosa pigra L. carbon : molasses)
Physical Mimosa pigra L. carbon : cassava sludge (W/W)

characteristics 1:1 2:1 3:1 4:1 5:1 6:1 7:1 8:1
Compressibility Ok Ok Ok Ok Ok Ok Ok Ok
Formability U
Surface S S S S S S S

Strength NB NB NB NB NB NB NB B

Note: G = Good, S = Smooth, R = Rough, NB = No break, B = Break, U = Unformed, Ok = Compressible
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Figure 1 Average Density of bio-coal from Mimosa pigra L. using binder:

(a) oil sludge, (b) cassava powder, and (c) molasses
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Figure 2 Average density of bio-coal from Mimosa pigra L. using binder:

(a) oil sludge, (b) cassava powder, and (c) molasses
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Table 5 Fuel Characteristics of Bio-coal Production from Mimosa pigra L.

Fuel Characteristics Moisture Ash Volatile Fixed Heating
(%) (%) Matter (%) Carbon Energy
(%) (MJ/kg)
Mimosa pigra L. coal :
4.6 15.5 8.7 70.8 252
oil sludge (5:1)
Mimosa pigra L. coal :
5.0 15.7 11.0 68.7 221
cassava powder (12:1)
Mimosa pigra L. coal :
6.5 16.8 9.9 66.9 24.0
molassess (7:1)
Community standard of
0 < 8.0 <10.0 <250 >70.0 >210
fuel briquet
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Figure 3 Heat efficiency of bio-coal from Mimosa pigra L. using binder:

(a) oil sludge, (b) cassava powder, and (c) molasses
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Table 3 Heat efficiency of bio-coal from Mimosa pigra L.
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Bio-coal Average heat efficiency (%)
Mimosa pigra L. coal : oil sludge (5:1) 26.6
Mimosa pigra L. coal : cassava powder (12:1) 20.1
Mimosa pigra L. coal : molassess (7:1) 25.9
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