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Basic Study on Oversea Biomass Energy Resources 1
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ABSTRACT

RPS (Renewable Portfolio Standard) has increased wood pellet demand dramatically in recent years in Korea where
self-supply rate of wood pellet is not more than 10%. However global production capacity of wood pellet is prospected
to be unable to meet the global demand after 2020. Therefore it is urgently needed to develop new sustainable biomass
energy resources which can replace wood pellet at lower cost. As a result of this study EFB (empty fruit bunch) and
MF (mesocarp fiber), the representative solid palm biomass, are estimated to be generated at the rate of 20 and 28 mil-
lion tons per year (based on 10% moisture content) in Malaysia and Indonesia, respectively in 2012. Total annual gen-
eration rate of EFB and MF is estimated as 48 million tons per year only in Malaysia and Indonesia in 2012. With
calorific value of over 90% of wood pellet EFB is expected to be a excellent biomass energy resource which can
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2 Agdjsta AFHAISHE. Division of Forest Resources, Chonnam National University, Gwangju 500-757, Korea
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replace wood pellet. EFB can be utilized as fuel for power generation or industrial purpose. However EFB may not
be a proper fuel for domestic and greenhouse heating because of its high ash content.

Keywords : biomass, bio-energy, palm, palm biomass, empty fruit bunch, pellet
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Table 1. Status and Prospects of global wood pellet market

(Unit : million tons/year)

Production (P) Consumption (C) P-C

Region
2010 2015 2020 2010 2015 2020 2010 2015 2020
North America 4.90 8.50 11.00 3.40 4.30 5.60 1.50 420 5.40
South America 0.10 3.00 4.40 0.05 0.12 0.20 0.05 2.88 4.20
West Europe 7.70 10.70 13.00 10.80 16.40 23.80 -3.10 -5.70 -10.80
East Europe 2.20 2.80 3.30 0.40 0.60 0.80 1.80 2.20 2.50
Russia 0.80 1.40 1.60 0.03 0.05 0.05 0.77 1.35 1.55
China 0.60 3.00 10.00 0.60 3.00 10.00 0.00 0.00 0.00
Korea/Japan 0.10 0.40 1.10 0.20 3.80 5.50 -0.10 -3.40 -4.40
Oceania 0.20 0.40 0.80 0.03 0.06 0.13 0.17 0.34 0.67
Total 16.60 30.20 45.20 15.51 28.33 46.08 1.09 1.87 -0.88

(Source : Poyry, 2012)
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Table 2. Global supply and demand of palm oil (2005~2012)

(Unit : million tons/year)

Supply
Year 2005 2006 2007 2008 2009 2010 2011 2012
Indonesia 15.2 15.5 153 17.7 21.0 22.1 23.9 24.9
Malaysia 13.5 15.5 16.7 18.9 17.6 17.0 18.8 18.7
Others 4.7 5.0 5.7 6.0 6.7 6.8 7.3 7.6
Total 334 36.0 37.7 42.6 453 45.9 50.1 51.2
Growth (%) 11.7 7.8 4.8 12.8 6.3 1.3 9.3 2.1

Demand
Year 2005 2006 2007 2008 2009 2010 2011 2012
Europe 42 4.4 4.5 49 5.6 5.7 5.4 5.5
China 43 5.2 5.5 5.7 6.0 6.0 6.2 6.6
India 34 29 3.7 49 6.6 6.8 6.7 7.0
Indonesia 3.5 3.7 3.9 44 4.8 5.4 6.2 6.8
Malaysia 1.9 22 22 2.4 24 2.1 2.0 2.1
Others 15.4 17.0 17.7 19.0 20.0 20.5 222 23.0
Total 327 354 375 413 45.4 46.5 48.7 51.0
Growth (%) 114 8.4 5.9 10.1 8.7 2.4 4.8 4.4

(Source: European Union Delegation to Malaysia, 2012)
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Table 3. Generation of palm biomass in Malaysia, 2011

(Unit: ten thousand tons/year)

Palm biomass

Generation (dry basis)

OPF (from prunning)

OPF (from 5% replantation)
OPT (from 5% replantation)
EFB

MF

PKS

POME (67% of FFB)

4,365
340
1,547
640
613
388
5,570

(Source: May and Aziz, 2012)

FFB
(100%)
1100%]

EFB Fruit

(20-30%) (70~74%)
[59%] [41%]
Moisture Dry EFB Pericap Nut

(12~14%) (14~16%) (51~55%) (18.9~19.2%)
[9-5%] [49.5%] [26.7%] 14.3%]

| |
1

Palm Oil Fiber Moisture Shell
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(25~28%) (12-13%) (13~14%)  (6.8~7.4%) (5'5;?6‘%) (332”739':%)
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Fig. 2. Generation rate of palm biomass according to
the quality of FFB.

(( ) high quality, [ ] low quality)
(Source : Prasertsan and Prasertsan, 1996)
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Table 4. Estimation of annual palm biomass generation in the world, 2012

(Unit : ten thousand tons/year)

Region Indonesia Malaysia Others Total

Crude palm oil production 2,490 1,870 760 5,120
FFB 17,786 13,357 5,429 36,571

Palm biomass generation 7,292 5,476 2,226 14,994
EFB 4,091 3,072 1,249 8,411

MF 2,134 1,603 651 4,389

PKS 1,067 801 326 2,194

Table 5. Estimation of annual generation of oil palm trunk and oil palm frond in Indonesia and Malaysia, 2011

(Unit : ten thousand tons/year)

Region Indonesia Malaysia Total
Green OPT 2,367 1,547 3,914
Green OPF 7,199 4,705 11,904

sub-total 9,566 6,252 15,818
Dried OPT 355 232 587
Dried OPF 1,080 706 1,786

Sub-total 1,435 938 2,373
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Table 6. Fuel characteristics of EFB pellet, wood pellet and bagasse pellet

Item EFB pellet Bagasse pellet Wood pellet
C (%) 472 48.2 50.4
H (%) 6.0 6.1 5.9
N (%) 0.6 0.3 < 0.1
0 (%) 38.2 443 433
Ash (%) 7.9 1.1 0.3
S (%) 0.12 0.03 < 0.01
Cl (%) 0.46 0.05 < 0.01
Moisture (%) 11.0 9.7 7.5
GHV"' (MJ/kg) 19.35 19.26 20.27
NHV™? (MJ/kg) 18.05 17.93 18.99
Particle density (kg/m®) 1152 1049 1013
Bulk density (kg/m®) 630 590 600

(*l Gross heat value, "2 Net heat value)
(Source : Erlich and Fransson, 2011)

Table 7. Fuel characteristics of palm biomass pellet, rice straw pellet and wood pellet

Item Straw pellet Wood pellet Palm biomass pellet
Moisture (%) 7.5 7.5 5.9
Volatile materials (%) 71.3 82.8 88.2
Ash (%) 12.8 1.2 42
Fixed carbon (%) 8.4 8.5 1.6
Particle density (kg/m®) 1060 1265 982
NHV (MJ/kg) 15.8 19.1 19.7
(Source : FRIM, 2011)
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Table 8. Fuel characteristic of OPT, MF, Jatropha press cake and rice husk pellet

Biomass Ash Bulk density NHV Specific pelletizing energy
(%) (g/em’) (MJ/kg) (kWh/kg)
OPT 3.1 0.75 17.0 2.56
MF 12.2 0.53 17.1 1.37
Jatropha press cake 8.6 0.63 16.3 0.56
Rice husk - 0.68 15.1 1.37

(Source : Yoshida, NA)

FRIM (2011)°] 2% @ dlol o a8 Egstol
Az Wsle] B4 A B3 BB v
3 AT Table 79} k. o] A2E B ¥ ujol
el Bslol Al visjel Aoz s

2 Exdo] BasHANE WA W3e| HlSA L AR
4 & 4 gtk B3, sjEak WAl
3 Hol7t @73 vea ek

5.2. OPT2} OPF

OPT (oil palm trunk)®] &-g&of thaji= B2 o
F7F Z8j=lo] ¥t Erwinsyah (2008)2 OPTO] &
HzA ] BE-S 93 AFellA OPTY| =24 E4
of thste] EAT A} &S F9I9 AF w
& 50~80%°] °o]& HAEZE uj$ =& HAL 39|
3F v} Qich w3k des .
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A OPTE o U202 A8 4% & Poam

[ Ke) 1

Yoshida 5 (NA)©] OPT, MF, Jatropha press cake
W gAS olgele] Az WY BA4S wme
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Trangkaprasith®}  Chavalparit

(2011)2 =4t
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