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Abstract — This study was conducted to investigate the effects of several variables on the durability of wood pellets
fabricated with torrefied larch (LAR) and tulip tree (TUT) chips. Microscopic observation by scanning electron micro-
scope-energy dispersive X-ray spectrometer was also performed to identify the surface of the wood pellets visually. In
addition, torrefied-LAR and TUT pellets were fabricated with the addition of moisture, lignin, starch and protein as
binders, and durabilities of the pellets were analyzed statistically. Durabilities of torrefied-LAR and TUT pellets were
lower than one of non-torrefied-LAR and TUT pellets. Durabilities of both pellets fabricated with the wood chips, which
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were torrefied with 230 °C and 30 min, were the highest among all torrefaction conditions used in this study. From the
microscopic observations, lignin was distributed broadly on the surface of non-torrefied wood pellets, whereas congregated
partially on the surface of torrefied wood pellets. Durability of LAR pellets increased with the addition of moisture, but
that of TUT pellets was reduced. Addition of binders contributed to increase the durability of LAR and TUT pellets. As
a binder, lignin and protein were more effective than starch for improving the durability. In conclusion, mild torrefaction
treatment, such as 230 °C and 30 min, might be an optimal condition to minimize the durability reduction of the LAR and
TUT pellets. In addition, when torrefied woody materials with high and low specific gravities are used as a raw material
for the production of durable wood pellets, it might be required to adjust moisture content and torrefaction conditions of

woody materials, respectively.
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Fig. 1. Image of piston-type pelletizer.
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Fig. 2. Scanning electron microscopic (SEM) images of outer sur-
face of wood pellets fabricated with non-torrefied and torre-
fied larch chip. SEM images (left) and corresponding SEM-
EDX (energy dispersive X-ray spectrometer) maps (right)
were taken on the same area of the pellets. Bright red spots
mean the existence of lignin (Bars = 100 pm).
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Fig. 3. Scanning electron microscopic (SEM) images of outer surface
of wood pellets fabricated with non-torrefied and torrefied
tulip tree chip. SEM image (left) and corresponding SEM-
EDX (energy dispersive X-ray spectrometer) maps (right)
were taken on the same area of the tulip tree pellets. Bright
red spots mean the existence of lignin (Bars = 100 pm).
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