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BRIQUETTE FUEL PRODUCTION FROM AGRICULTURAL AND OIL PALM WASTE
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Abstract

The objective of briquette fuel production from agricultural and oil palm waste project
is to find a suitable mixture proportion of briquette with higher quality and more efficiency
usage. The project is aimed to promote fast growing tree and agri-residues for sustainable
usage. it was launched 5 years ago during 2008-2012 with the budget of 346,600 Baht.
Study sites are Wood Energy Research Center in Saraburi province, The Extension and
Development Utilization of Small Timber and Non-Wood Forest Product Center in Khon Khan
province, farmer’s palm land in Chumporn province and Forest Product Research and
Development Bureau. The results demonstrates that production of palm branch and palm
sheath charcoal from brick beehive kiln has the highest compared to mud beehive kiln and
single drum kiln with the percentage of 30.04, 21.01, 18.69, respectively. The efficiency of all
briquettes with 32 formulas of mixtures from palm branch and palm sheath charcoal, palm
leaves, palm branch, palm sheath, some agri-residues waste and glue from tapioca were
different. The briquette with formula of palm sheath charcoal and Eucalyptus charcoal, palm
sheath and coconut flake, palm leaves and coconut flake and bagasse, palm bunch and corncob
with bagasse or sawdust can be used as fuel while the others cannot, due to the reasons of

low heat as well as the abundance of smoke and ash.

Keywords: Briquetted fuel. Agricultural residues, Palm oil
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Table 1 Compositions of Charcoal briquette from agricultural and oil palm wastes
Table 2 Compositions of green fuel briquettes from agricultural and oil palm wastes
Table 3 Average results of palm branch and palm sheath charcoal output of three kilns
Table 4 Average results of charcoal briquette quality from agricultural and

oil palm wastes
Table 5 Average results of green fuel briquette quality from agricultural and

oil palm wastes

Table 6 Heating Values of some biomass fuels and biomass briquetted fuels
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Table 1 Compositions of Charcoal briquette from agricultural and oil palm wastes

Sample Compositions Mixing ratio
1 palm branch charcoal:flour 1kg:100 g
2 palm branch and palm sheath charcoal:flour 1kg:1kg:200qg
3 palm branch charcoal:coconut shell charcoal:flour Tkg:1kg:100g
4 palm branch charcoal:anthracite charcoal:flour 300 g:300qg: 100 g
5 palm branch charcoal:corncob charcoal:flour 300 g : 300 g: 100 g
6 palm branch charcoal:Jatropha charcoal:flour 300 g:300qg:100 g
7 palm branch charcoal:Eucalyptus charcoal:flour 300 g: 300 g : 100 g
8 palm sheath charcoal:flour 1kg:50qg
9 palm sheath charcoal:coconut shell charcoal:flour ~ 1kg: 500 g : 50 g
10 palm sheath charcoal:anthracite charcoal:flour 500 g : 500 gm : B0 g
1 palm sheath charcoal:corncob charcoal:flour 500 g : 500 g:50qg
12 palm sheath charcoal:Eucalyptus charcoal:flour 500 g : 500 g : 50 g
13 Anthracite charcoal:flour 1k:50g

Note: Flour: is glue from tapioca flour/palm branch = L8N palm sheath = NTULIAN



Table 2 Compositions of green fuel briquettes from agricultural and oil palm wastes

Sample Compositions Mixing ratio
14 palm leaves:bagasse 1kg: 1kg
15 palm leaves:corncob:bagasse 1kg: 1kg.:500qg
16 palm leaves:corncob 1kg: 1kg
17 palm leaves:coconut flake:bagasse 1kg: 1kg: 500 g
18 palm leaves:coconut flake:anthracite charcoal 1kg:1kg:500qg
19 palm leaves:corncob:anthracite charcoal 1kg: 1kg:500qg
20 palm bunch:bagasse 1kg: 1kg
21 palm bunch:corncob:bagasse 1kg:1kg:500qg
22 palm bunch:corncob:sawdust Tkg:1kg:500qg
23 palm bunch:coconut flake:bagasse 500 g : 500 g : 500 g
24 palm bunch:coconut flake:anthracite charcoal 500 g : 500 g : BOO g
25 palm bunch:corncob:anthracite charcoal 500 g : 500 g : 500 g
26 palm sheath:bagasse 1kg:1kg
27 palm sheath:coconut flake:bagasse 1kg : 500 g : 500 g
28 palm sheath:coconut flake:cassava 500 g : 500 g : 500 g
29 palm sheath:coconut flake:jackfruit fibre 500 g : 500 g : 500 g
30 palm sheath charcoal:pomelo bark 1kg : 500 g
31 palm sheath charcoal:banana bark 1kg : 500 g
32 palm sheath charcoal:sawdust from Leucaena 500 g : 500 g

Note: All samples composed of 100 g glue from tapioca

palm leave = Tundy palm bunch = 9291148 ; palm sheath = NMTUUIRN
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Table 3 Average results of palm branch and palm sheath charcoal output of three kilns

Kiln types
Items
Single drum Mud beehive Brick beehive

Wood weight, kg 80 66.5 163
Moisture content, % 326 10 326
Calculated O.D.weight, kg 18.78 60.45 38.26
Firewood used, kg 0 10 47
Operating time, hr 8 18 28
Max kiln temp., °C - 449 508
Max smoke temp., °C - 120 142
Charcoal output

- lump, kg 1 12.7 11

- brand, kg 14.5 0 2
Yield, % 18.69 21.01 30.34
Production rate , kg/hr 0.13 0.7 0.39

Note: During operation of the Single Drum, the combustion will cease if the lid is covered, and
will continue if the lid is left opened. As a result of the former, palm branch and palm

sheath will be burnt to ashes.
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Table 4 Average results of charcoal briquette quality from agricultural and oil palm wastes

Boiling Work done Burning Last Heat
Samples time rate temp. utilization

min | g H,0/g fuel 2 g/min °C %
1. palm branches charcoal non 0.14 4.33 78.50 13.68
2. palm branches and palm sheath charcoal non 0.51 3.57 83.50 13.12
3. palm branches charcoal:coconut shell charcoal non 0.58 3.03 92.50 14.04
4. palm branches charcoal:anthracite charcoal non 0.09 3.37 66.50 19.37
5. palm branches charcoal:corncob charcoal non 0.42 3.52 90.00 20.32
6. palm branches charcoal:Jatropha charcoal non 0.1 3.04 68.50 25.09
7. palm branches charcoal:Eucalyptus charcoal 50 0.80 4.32 75.00 16.86
8. palm sheath charcoal non 0.14 4.33 80.70 14.93
9. palm sheath charcoal:coconut shell charcoal non 0.10 4.17 78.00 14.74
10. palm sheath charcoal:anthracite charcoal 60 0.68 5.01 86.00 19.13
11. palm sheath charcoal:corncob charcoal non 0.31 3.71 92.00 19.46
12. palm sheath charcoal:Eucalyptus charcoal 40 0.82 5.31 76.50 15.71
13. Anthracite charcoal non 0.00 2.50 64.00 19.99

1



Table 5 Average results of green fuel briquette quality from agricultural and oil palm wastes

Boiling Work done Burning Last Heat
Samples time rate temp. utilization

min ' 9 H0/g fuel : g/min °C %
14. palm leaves:bagasse 45 0.34 9.40 80.00 15.56
15. palm leaves:corncob:bagasse 34.5 0.51 10.07 75.50 14.09
16. palm leaves:corncob 50 0.43 11.29 73.00 13.88
17. palm leaves:coconut flake:bagasse 33.5 0.47 11.03 77.00 15.62
18. palm leaves:coconut flake:anthracite charcoal 68 0.44 6.89 61.00 14.03
19. palm leaves:corncob:anthracite charcoal 48 0.49 10.45 74.00 12.32
20. palm bunch:bagasse 49 0.40 10.11 78.00 13.29
21. palm bunch:corncob:bagasse 50 0.35 9.38 74.00 17.77
22. palm bunch:corncob:sawdust 36 0.49 9.85 76.00 15.08
23. palm bunch:coconut flake:bagasse 47 0.49 7.69 70.50 17.03
24. palm bunch:coconut flake:anthracite charcoal 52 0.71 7.39 87.00 17.52
25. palm bunch:corncob:anthracite charcoal 69 0.37 8.83 81.50 11.03
26. palm sheath:bagasse 56.5 0.36 7.52 80.00 12.45
27. palm sheath:coconut flake 24.0 0.75 13.33 90.00 17.25
28. palm sheath:coconut flake:cassava 25.5 0.63 8.94 86.00 16.61
29. palm sheath:coconut flake:jackfruit fibre 30.7 0.67 10.64 88.70 15.17
30. palm sheath charcoal:pomelo bark 34.5 0.52 12.31 90.50 12.57
31. palm sheath charcoal:banana bark 59 0.23 15.45 82.50 7.27
32. palm sheath charcoal:sawdust from Leucaena non 0.23 10.13 75.00 8.82

Note:

becoming exhausted.

2: Work done means gram of water evaporated per gram of fuel used.

3: Non: means water has not been boiled.

1: Boiling time means the time in which the water in the pot remained boiling prior to the heat energy
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Table 6 Heating Values of some biomass fuels and biomass briquetted fuels

Samples Heating value Sources
(Kcal/kg)
cassava or tapioca 1,780 Energy for Environment Foundation
corncob 2,700 Energy for Environment Foundation
coconut flake or fuzz 4,380 Wood Energy Development Section
bagasse 3,172 Wood Energy Development Section
saw dust 4,461 Wood Energy Development Section
palm bunch 4,104 Wood Energy Development Section
palm leaves 4,151 Wood Energy Development Section
palm branch 4,125 Wood Energy Development Section
palm sheath 4,163 Wood Energy Development Section
sawdust of Leucaena leucocephala 3,870 Wood Energy Development Section
sawdust of Eucalyptus camaldulensis 4,500 Wood Energy Development Section
physic nut Jatropha curcas 3,763 Applied Scientific Research Corporation of Thailand
Anthracite charcoal 4,631 Wood Energy Development Section
cassava charcoal 4,050 Applied Scientific Research Corporation of Thailand
corncob charcoal 4,351 Applied Scientific Research Corporation of Thailand
coconut shell charcoal 7,760 Wood Energy Development Section
palm branchs charcoal 6,650 Wood Energy Development Section
palm sheath charcoal 6,532 Wood Energy Development Section
palm branches and palm sheath 6,590 Wood Energy Development Section
palm branches charcoal:coconut shell 7,205 Wood Energy Development Section

palm branches charcoal:anthracite 5,977 Wood Energy Development Section
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Table 6 (Continued)

Samples

Heating value
(Kcalkg)

Sources

palm branches charcoal:corncob

palm branches charcoal:Jatropha

palm branches charcoal:Eucalyptus
palm sheath charcoal:coconut shell
palm sheath charcoal:anthracite

palm sheath charcoal:corncob charcoal
palm sheath charcoal:Eucalyptus

palm leaves:bagasse

palm leaves:corncob

palm leaves:coconut flake:bagasse

palm leaves:coconut flake:anthracite
palm leaves:corncob:anthracite

palm bunch:bagasse

palm bunch:corncob:bagasse

palm bunch:corncob:sawdust

palm bunch:coconut flake:bagasse
palm bunch:coconut flake:anthracite
palm bunch:corncob:anthracite charcoal
palm sheath:bagasse

palm sheath:coconut flake

palm sheath:coconut flake:cassava
palm sheath:coconut flake:jackfruit fibre
palm sheath charcoal:pomelo bark
palm sheath charcoal:banana bark

palm sheath charcoal:sawdust from

5,500
5,207
7,000
6,941
5,582
5,442
6,941
3,498
4,251
3,719
4,339
4,707
3,638
3,700
4,305
3,577
4,372
4,362
4,247
4,272
4,875
4,790
4,643
4,577
5,201

Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section
Wood Energy Development Section

Wood Energy Development Section
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