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ABSTRACT

In this study, it was conducted to produce wood pellets using domestic forest thinning residues
and examine their quality according to Korean pellet quality standard. Raw materials were
composed of larch and mixed broad leaves species. Based on the small-end diameter (6 cm), they
were classified into four different types of raw materials such as LM (larch with middle diameter),
LS (larch with small diameter), MM (mixed broadleaf with middle diameter), and MS (mixed
broadleaf with small diameter). After crushing and drying process, wood pellets were produced
by a ring-die type pelletizer using each raw material. Wood pellets made from four different types
of raw materials were tested for their quality such as calorific value, moisture content, ash content,
inorganic matters and so on. As results of quality analysis, the calorific values of all wood pellets
were higher than 198 kcal/kg, and satisfied with the first grade of Korea wood pellet standard.
The ash content was slightly increased after pelletizing. Mechanical durability of wood pellets was
highly dependent on the types of raw materials. The quality differences among wood pellets
were turned out due to different physical and chemical characteristics of raw materials even
though the same pelletizing condition was applied.

Keywords : larch, mixed broadleaf, wood pellet, forest thining residues, quality standard, ring-die

pelletizer
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Table 1. Definition and classification of raw materials

Raw material Small-end diameter (cm) Abbreviation
Medium Between 6 and 18 LM
Larch
Small Under 6 LS
Medium Between 6 and 18 MM
Mixed broad leaf
Small Under 6 MS
Table 2. Instrument specification of pelletizer used in this study
Item Unit Value
No. of roller ea 2
Horse power of motor hp 15 x 2
Voltage of motor v 380
Rotation per minute of die rpm 350
Inner diameter of ring die m 03
No. of pressure hole ea 270
Length of pressure hole mm 36
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erol 12k AIAE 3l 2749 2715 10 cm ©]8t=
A T FoS Azt Axd Fie dx
= ol E A o] FRb 27|28/, &
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Fig. 1. Image of ring-die type pelletizer used
for the pellet production in this study.
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Table 3. Bark content of raw materials

(Unit : %)
LM LS MM MS
Average 1031 2345 2769 2097
SD + 076 + 081 +353 + 1199
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Table 4. Particle size distribution of raw materials after drying

(Unit : %)
Particle rage (mesh) LM LS MM MS
Above 40 7671 8025 7228 8797
40~60 14.76 1293 1340 714
60~100 609 478 781 295
Under 100 244 203 651 193
Table 5. Moisture content, ash and calorific value of raw materials
Ttem (unit) LM LS MM MS
Moisture content (wt%) 778 + 042 6.76 + 087 594 + 252 438 + 101
Ash (wt%) 039 + 004 109 + 012 169 + 003 163 + 008
Calorific value 4775 + 23 4834 + 32 4570 + 81 4013 + 55
(kcal/kg, dry basis)
Fig. 2. Classification of wood pellet by visual inspection.
BN w2 Az 98l LM 18] wd o] #5 &
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Table 6. Ratio of normal wood pellet classified by visual inspection

(Unit : %)
LMp LSp MMp MSp
Average 3629 7970 0534 67.05
SD + 1059 + 492 + 900 + 1702

Production yield of wood pellet(%)

w LS MM MS

Raw material

Fig. 3. Difference of production yield of wood
pellet by raw material.
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Table 7. Comparison of moisture, ash and calorific value of wood pellet

Analysis item (unit) LMp LSp MMp MSp
Moisture content (%w/w) 881 + 076 1212 + 071 1016 + 320 1001 + 085
Ash content (% dry basis) 050 + 001 118 + 002 170 + 002 164 + 003

Calorific value (kcal/kg) 4816 + 17 4930 + 7 4739 + 43 4734 + 10

Bulk density (kg/m®) 666 + 23 6757 652 + 11 665 + 14

Durability (%) 960 + 226 9843 + 069 9620 + 258 96,06 + 103
Table 8. Elemental analysis of wood pellet
(Unit : % dry basis)
Element LMp LSp MMp MSp
Nitrogen 009 017 016 009
Carbon 5080 5188 4906 5002
Hydrogen 597 593 598 59
Sulfur” 001 001 001 002
Oxygen” 42062 4084 4248 4232
1) Sulfur content is determined by ICP-AES.
2) Oxygen calculated by difference.
wAo HAdEs A&HH 0w Yieted EAE AR o, EAAE FAFANA AA S A=
FHAL F ok A g A58 5 Q). vle] o) T 0.3%0 HlEIAE WS T E Kol A
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A& Gl Bt A e AEFA 0w FAHIL 9L & e 0.01~0.02%= EAd8] FAFZ A
v BE8e ARS BEE ol BS sloR AAIBHE 0.05%¢0 Hlsl Bo] she 1o A w0
debE ) Kaliyan® Morey (2009)+ =H3l9] A& 3} Ul 7HE71AbE o] BAHE A 9E2A 35
gollA & - et 5o BeAow HxjdsEl 2o A3k Ao T BATEFS 9
A3k g JlFAel 9ES v xvta B gk vl glck QZAUFE gz g LMo} LSE o] &3k A3l
A sheFo] MM} MSE o]-&-gh Helo] At
3.3.3. HAaEM AL B} Egtom B Fa FAR BAE Hol= Ao
Ak BAARe) Ak v sa, @ 59 7 © wHEAd
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2ol g SRS AlAs L e, ol A2 EA
A2l Az Aol waAshE FAEE (SO0 A4 drelie 2, 2w vhadE, vt 2w
FE(NOx) So] F2 tl7]odEA0]7] wjio|n Il T8 FUNE L5 FA3A T (Table 9).
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(Unit : ppm)

MSp
40849
80995
9175
100.72
4606
9123
4757
971
418

24624

MMp
864.72
15821
4389
6975
4941
6775
3381
1028
366

414314

LSp
820588
18731
11041
7274
4502
4185
3404
1399
921

57226

33.85
1028

9665

3153

LMp
709733
49473
16318
10257
9822

297 24 A=

Inorganic matter
Mg
Si
Fe
Na
Cl-

Table 9. Inorganic matters of samples
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