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Effect of pretreatment by solid-state fermentation of sawdust
on the pelletization and pellet’s properties
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Abstract: We pretreated sawdust (Castanopsis fissa Rehd.et Wils) by solid state fermentation (SSF) with Phanerochaete
chrysosporium, and then compressed it into pellets with the moisture content of 15% and the pressure of 98 MPa, to solve
the problem of low density, low Meyer hardness, high water uptake, and short storage period of pellet in the woody pellet
industry. We studied the effects of fermentation time on pelletization and pellets’s characteristics (including energy
consumption, density, Meyer hardness, and hydrophobicity). SSF affected the heating values of pellet. Compared with fresh
sawdust, SSF consumed more energy at the maximal value by 6.98% butsaved extrusion energy by 32.19% at the maximum.
Meanwhile, SSF could improve the density, Meyer hardness and hydrophobicity of pellet. Pellet made of sawdust pretreated
by SSF for 48 d had best quality, beneficial for long-term transportation and storage of pellets.

Keywords: Castanopsis fissa Rehd.et Wils, Phanerochaete chrysosporium, solid state fermentation, pelletization, Meyer

hardness
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1 #MRE7E
1.1 #

(8-11] Phanerochaete chrysosporium 4°C
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[12-14] [7]
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x1 HEERERBENMER

Table 1 Properties of untreated Castanopsis fissa

sawdust
« ” Analysis Untreated sample
Chemical composition (wt. %)
Lignin 15.54+0.34
Cellulose 37.78+0.59
[17-24] Hemicellulose 24.77+0.66
Humus 7.27+0.17
Fulvic acid 5.68+0.06
Humicacid 1.59+0.13
Elemental composition (wt. %)
C 46.55
Phanerochaete chrysosporium H 5.45
BKMF21767 N 4658
N 1.42
S Undetectable
Proximate analysis (wt. %)
Volatile 81.07
Fixed carbon 16.66
Ash 2.27
High heating values (MJ/kg) 16.70
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Fig. 1 Effect of fermentation time on fiber component of Castanopsis fissa sawdust. (A) Rate of biodegradation. (B)
Rate of production.
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TM3000 2014-11-19 N D3.9 x200 500 um TM3000 2014-11-19 N D3.9 x200 500 pm
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Fig. 2 SEM pictures of Castanopsis fissa sawdust and pellet. (A) Untreated sawdust. (B) Sawdust of fermentation

for 48 d.
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Fig. 3 Effect of fermentation time on energy consumptions associated with compression and extrusion for
pelletization of Castanopsis fissasawdust under different compaction temperatures. (A) Compression energy
consumptions. (B) Extrusion energy consumptions.
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Fig. 4 Effect of fermentation time on Meyer hardness
of pellet under different compaction temperatures.
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2 AREERTE) AT BEL GRS IR 7K 1 B 2
Table 2 Effect of fermentation time on the moisture uptake of pellet

Fermentation Water adsorption (%) Density (kg/cm’) Meyer hardness (N/mm?)
time (d) Before After Percent decrease (%) Before  After  Percent decrease (%)

Untreated 14.70 1032.12  938.21 9.10 4.65 3.75 19.35

0 14.59 103527  945.88 8.63 5.04 4.09 18.85

16 14.28 1049.38  968.91 7.67 5.19 4.34 16.29

32 13.80 1068.33  989.24 7.40 5.75 4.68 18.54

48 13.25 1071.32 1003.10 6.37 6.19 5.23 15.41

64 13.35 1070.88  997.39 6.86 6.10 4.99 18.11
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