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Properties of fuel pellets made from eucalyptus bark,

rice straw, corn residues and cassava rhizome
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Abstract

The use of biomass, especially agricultural residues, as fuel is difficult because their properties
are not suitable e.g. irregular size, higsh moisture content and low density. Pelletizing is an important
process in feedstock preparation; however, the pellet properties are dependent on types of biomass,
especially properties related to their storability, transportation and energy production capacity. The
present study aims to investigate pellet properties of five different biomasses i.e. eucalyptus bark, rice
straw, corn residues and cassava rhizome. The results showed that pellet properties of all the tested
biomass were more or less the same: 9.53-11.90% moisture content, 19.00-26.33 mm length, 1,038-
1,120kg/m3 particle density, 552-682 kg/m3 bulk density 93.25-98.12% pellet durability, 30.61-36.26°
angle of repose and 0.89-0.96 m’/ton space demand.
Keywords: fuel pellets, eucalyptus bark, rice straw, corncob, corn stalk and cassava rhizome
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Material Ash Content | High Heating Value C H N S (0] cl
(kg/m’) (MJ/kg) (%) (%) (%) (%) (%)
wWienldyendusa [10] 8.94 17.78 38.57 3.86 0.51 031 47.81 0.98%
vhadna[11] 4.76 17.84 49.46 6.24 0.50 0.17 43,63 0.10%
Waendsinlne [12] 1.51 19.61 52.68 4.68 1.38 0.29 39.46 6,017 ppm
fiudnlne [12] 7.71 16.32 44.30 4.62 0.85 0.11 42.83 8750 ppm
wisfudsnda [13] 8.43 14.73 46.12 7.55 1.13 0.03 54.83 0.32%
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Material Moisture Content (%)
Max Average Min S.D.
wWaenlifyadusia 13.00 11.90 11.30 0.67
g1 12.90 11.87 11.00 0.96
Waendatnilng 10.00 9.53 9.20 0.42
fiudnlneg 10.10 9.83 9.70 0.23
wiTudyvas 10.70 10.17 9.60 0.55
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Particle Length (mm)
Material

Max Average Min S.D.
wWienldgaausa 42.00 24.40 14.00 7.70
79817 37.00 26.33 21.00 4.13
Waendetinlua 46.00 25.80 13.00 7.90
Augalne 21.00 19.00 17.00 2.00
wiinsiuduznds 37.00 25.53 16.00 6.58
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Particle Density (kg/ms)

Material
Max Average Min S.D.
Whenldenduda | 124607 | 1,122.26 | 965.88 | 73.64
g1 1,26333 | 1,101.14 | 96521 | 83.65
Waendadilng 1,217.59 | 1,104.29 | 789.31 | 109.73
fiudnlng 1,288.41 | 1,11097 | 692.74 | 139.67
wisiudzmas 1,219.94 | 1,038.62 | 882.93 | 84.16

AT 5 LARIAIANNNUILULUIING VDT DLNES
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Bulk Density (k¢/m’)

Material
Max Average Min S.D.
wWienldgaausa 65899 | 64206 | 614.08 | 24.41
g1 658.52 649.62 639.34 9.66
Waendatilng 689.19 682.28 670.45 10.29
fiutrlng 697.55 662.13 627.36 | 35.10
wisiudzmas 567.18 552.58 537.04 15.09

A3197 6 LERIAIANUNUNIUYBLTDINEIT ALY

Durability Test (%)
Material

Max Average Min S.D.
wWaenlifyadusia 93.50 93.25 93.00 | 035
P91 97.10 96.71 96.31 0.56
Waendetinlua 97.28 97.07 96.86 0.30
Augalne 98.47 98.12 97.77 0.49
winsiuduynas 97.25 97.21 97.17 0.06
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Angle of repose (°)
Material

Max Average Min S.D.
Waenliyandusia 36.42 33.63 30.04 2.71
a7 33.77 32.43 30.91 1.44
Waendeinlng 31.82 30.61 28.56 1.79
Fug1ilng 32.87 30.61 28.56 2.17
wisudUynas 39.22 36.26 34.18 2.64
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Space demand
Material 3
(m™/ton)
wWienliigaausia 0.94
AN 0.91
Waesndeinlng 0.89
Fug1ilng 0.90
wisudUynas 0.96
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Moisture Particle Length . . . Durability Angle of Space

Material Content (mm) Particle Density Bulk Density Test repose demand

(%) (kg/m’) (kg/m’) (%) © (m’/ton)
wWaenlduanausa 11.9020.67 24.40+ 7.70 1,122.26+73.64 642.06+24.41 | 9325:0.35 | 33.63+2.71 0.94
S IaNiTeb) 11.87+0.96 2633+ 4.13 1,101.14+83.65 649.62+9.66 96.71x0.56 | 32.43+1.44 0.91
Wasndsdalnm 9.53+0.42 25.80+7.90 1,104.29+109.73 | 682.28+10.29 | 97.07+0.30 | 30.61+1.79 0.89
fiudalwe 9.83+0.23 19.00+2.00 1,110.97+139.67 | 662.13+35.10 | 98.12+0.49 | 30.61+2.17 0.90
widudynds 10.17+0.55 25.53+6.58 1,038.62+ 84.16 552.58+15.09 | 97.21+0.06 | 36.26+2.64 0.96
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