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Effect of Sawdust Moisture Content and Particle Size on The Fuel
Characteristics of Wood Pellet Fabricated with Quercus mongolica,
Pinus densiflora and Larix kaempferi Sawdust'
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ABSTRACT

This study was conducted to investigate the effects of moisture content and particle size of sawdust on the fuel

characteristics of wood pellets produced with Mongolian oak (Quercus mongolica, QUM), red pine (Pinus densiflora,
PID) and larch (Larix kaempferi, LAK) sawdust using a flat-die pelletizer. Prior to produce wood pellets, the sawdust

was controlled to the moisture content of 8, 11, 12% and was screened to the particle size of 2 and 4 mesh. In the

analysis of its chemical composition, QUM had a high ash content, and PID and LAK contained large amount of

lignin. In case of the fuel characteristics, PID pellets had the lowest moisture content of pellets (P-MC), and LAR
pellets was found to have the highest bilk density (BD) and durability (DU). With the increase of moisture content of
sawdust (S-MC), P-MC and DU of QUM, PID and LAK pellets increased, but BD of QUM and LAK pellets
decreased. When size of sawdust used for the production of wood pellets decreased, P-MC and BD of LAK pellets and
BD of QUM npellets increased. Decrease of particle size contributed to the increase of DU of QUM, PID and LAK
pellets. In addition, BD and DU of QUM pellets produced with 12% S-MC sawdust increased as its particle size
reduced. For LAK pellets, DU was not influence by particle size in the S-MCs of 10% and 12%, but increased with
the decrease of particle size in the S-MC of 8%. Based on the results and economical aspects, 10% MC and 2 mesh

paricle size for QUM sawdust and 12% MC and 2 mesh particle size for PID sawdust might be optimal conditions for
pellets production, and fuel characteristics of wood pellets produced by the conditions greatly exceeded the minimum

requirements for the 1*-grade wood pellets of the standard designated by Korea Forest Research Institute.
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Fig. 1. Images of entire machine (left) and die (right)
of flat-die pelletizer used in this study.
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Table 1. Chemical composition of wood specimens used in this study

Quercus mongolica

Pinus densiflora Larix kaempferi

Holocellulose 75.51 (A) 68.50 (B) 66.85 (C)

Lignin 25.44 (B) 30.28 (A) 30.71 (A)

Total 7.95 (B) 8.04 (B) 12.28 (A)

Extractives Hot water 7.02 (B) 2.99 (O) 9.81 (A)
Acetone 0.93 (C) 5.05 (A) 2.47 (B)

Ash 0.59 (B) 0.43 (A) 0.33 (A)

Same capital letters in the rows of each component are not significantly different from each other at p = 0.05 (Student’s t-test).
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Table 2. Fuel characteristics of wood pellets fabricated with Quercus mongolica, Pinus densiflora and Larix

kaempferi sawdust

Moisture content Bulk density Durability Higher heating value

(%) (kg/m’) (%) (MJ/kg)
Quercus mongolica 7.5 (B) 657 (C) 97.8 (B) 19.1 (O)
Pinus densiflora 6.5 (A) 681 (B) 97.2 (O) 209 (A)
Larix kaempferi 7.8 (B) 690 (A) 98.7 (A) 20.2 (B)
KFRI 1%-grade' <10 = 640 = 975 = 18.0
KFRI 2™-grade' = 10 = 600 = 975 = 18.0

' KFRI 1°- and 2"-grade mean the minimum requirement of first and second grade in the wood pellet standard designated by the Korea Forest

Research Institute, respectively.

Same capital letters in the columns of each fuel characteristics are not significantly different from each other at p = 0.05 (Student’s t-test).
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