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ABSTRACT This study aimed to determine the optimal conditions for fabricating pitch pine (PCP) and Mongolian oak (MOK) pellets
using chestnut-shell tea waste (CSW) and castor oil (CSO) as additives. For pellets fabricated using a pilot-scale flat-die pellet mill, all
moisture content (MC) was in line with A1 wood pellet standards for residential and small-scale commercial uses designated by the
National Institute of Forest Science at the Republic of Korea (NIFOS), regardless of fabricating conditions; the durability of PCP
pellets prepared using PCP particles with 10% MC, and CSW addition also satisfied these criteria. The moisture tolerance of PCP
pellets improved with combination of 2 wt% CSW and 2-6 wt% CSO. Overall, use of 20 mesh CSW as an additive, PCP with 10%
MC, and MOK with 12% MC was found to be optimal. Moreover, using CSO as an additive, high-quality PCP and MOK pellets can
be fabricated by adjusting the particles to 12% MC. However, the durability of PCP and MOK pellets prepared using these conditions
did not meet the wood pellet standards for residential and small-scale commercial use. Therefore, further research is needed to
improve the durability of these pellets.

Key words Wood pellet(Z#j 2 &), Chestnut-shell tea waste(& 3 2} K- AMHE), Castor oil(] 1}A}-3), Pitch pine(&] 7] th AU ),
Mongolian oak(A1 ZL}5), Additives(Z 71A])
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Fig. 1. Comparison of moisture content (top) and durability
(bottom) of pitch pine (left, PCP) and Mongolian oak
(right, MOK) pellets fabricated with chestnut shell—tea
waste (CSW) and castor oil (CSO) as an additive using
a piston—type pellet mill. Same letters above a column
bar do not differ significantly at the 5% level (Student’s
t—test)

4 Al-RidolHx|

=
gglo ZPAulely] BaEs] ZAFA AL AR
Aol Al 7|28 2% nrEsigc)

3.2.3 SLIXt BA=E| YU F7(9] FF

CSWe] 9= =7|7} PCP W MOK #&19] 31~8 1 1]
Toll mAl= FEE EAselem, 1 Ailk= Fig, 29+
Aot 8 e 7Y ke 270 FRke Eke
L, B 2oA SgAE st Y] S EE A48 A
T A8 Al 7] WEESte] CSWol ahaf Alof] 422 5
© &9, ufE Cswo A oA o] & E o] E 9]
gsto] A2 A WS areste] H7HAIEA 20
mesh CSWE] AR2-0] 40 mesh CSWXT} &gk Aoz

D020 mesh W40 mesh D020 mesh W40 mesh

ood pellets (%)
o

Durability (%)

MC of wo

PCP-10% PCP-12% MOK-10% MOK-12% PCP-10% PCP-12% MOK-10% MOK-12%

Type & MC of woud particles Type & MC of wood particles

Fig. 2. Effect of particle size of chestnut shell-tea waste on
the moisture content (left) and durability (right) of
pitch pine and Mongolian oak pellets. Same letters
above a column bar do not differ significantly at the
5% level (Student’s t—test)
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Fig. 3. Effect of addition level of chestnut shell-tea waste
on the moisture content (top) and durability (bottom)
of pitch pine (left) and Mongolian oak (right) pellets
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Fig. 4. Effect of addition level of castor oil on the moisture
content (top) and durability (bottom) of pitch pine (left)
and Mongolian oak (right) pellets
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Table 1. Moisture content, durability and bulk density of pitch pine and Mongolian oak pellets produced with chestnut shell—tea
waste and castor oil as a binder using a pilot—scale flat—die pelletizer

Production conditions
e et Moisture content Durability Bulk densny
oisture conten - of pellets (%) (%) (kg/m’)
Type of sawdust of sawdust Additive type p 0 o 9
10% 9.3 97.6 693
No addition
12% 7.6 93.3 617
10% 6.6 98.0 716
Pitch pine Chestnut shell-tea waste
12% 7.7 96.1 530
10% 7.0 97.1 691
Castor oil
12% 7.2 96.6 537
10% 5.6 94.0 712
No addition
12% 7.7 96.8 645
10% 6.1 92.4 688
Mongolian oak Chestnut shell-tea waste
12% 4.1 98.4 689
10% 6.4 94.8 686
Castor oil

12% 7.1 97.3 660
NIFOS Al standard for residential and small—scale commercial uses' =10 =975 = 600
NIFOS A2 standard for residential and small—scale commercial uses' =10 =975 = 600
NIFOS B standard for residential and small—scale commercial uses’ =10 =975 = 600
NIFOS 11 standard for industrial use’ =10 =975 = 600
NIFOS 12 standard for industrial use' =10 = 96.5 = 550
NIFOS I3 standard for industrial use' =10 =950 = 500

! Specification of wood pellets designated by the National Institute of Forest Science at the Republic of Korea,
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