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Oi1l Palm Planted Area

Oil Palm Planted Area: 1991-2008 (Hectares)

Year P.Malaysia Sabah Sarawak Total

1991 1,744,615 289,054 60,359 2,094,028
1992 1,775,633 344 885 77142 2,197 660
1993 1,831,776 387,122 87,027 2,305,925
1994 1,857,626 452,485 101,888 2,411,999
1995 1,903,171 518,133 118,783 2,540,087
1996 1,926,378 626,008 139,900 2,692 286
1997 1,959,377 758,587 175,125 2,893,089
1998 1,987,190 842,456 248,430 3,078,118
1999 2,051,595 941,322 320,476 3,313,393
2000 2,045,500 1,000,777 330,387 3,376,664
2001 2,096,856 1,027,328 374,828 3,499,012
2002 2.187.010 1,068,973 414,260 3.670,242
2003 2,202,166 1,135,100 464,774 3,802,040
2004 2,201,606 1,165,412 508,309 3,875,327
2005 2,208,608 1,209,368 543,308 4,051,374
2006 2,334,247 1,239,497 591,471 4,165,215
2007 2,362,057 1,278,244 664,612 4,304 913
2008 2,410,019 1,333,566 744,372 4,487,957

Source

Department of Statistics, Malaysia : 1975 - 1984
MPORB ; 1985-2008




Beside vegetable
oil product of oil
palm, Malaysia is
also biomass rich
country
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http://www.molon.de/galleries/Malaysia/WestCoast/OilPalm/

Table 1 Biomass Resources In Malaysia

Oil palm 59,800 EFB 21.44 12,647
Total solid Fiber 1272 7,606
Shell 5.67 3,390
POME 23,837
Paddy 2141 Rice Husk 220 471
Paddy straw 40.0 856
Sugar 1,111 Bagasse 320 356




Sustainable Renewable Biomass Bioconversion

Agricultural
Plantation
Crops and its
Biomass. Eg.
Oil Palm,
Sago etc.

Industrial Products

Industrial
Biotechnology:
Conversion to Useful
Materials

Hydrolysis, fermentation,
enzymatic bioconversion, etc
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BIOETHANOL

Supplement for petrol or gasoline

Can be produced from:

A Sugar such as sugar cane juice
A Starch such as from corn

A Cellulosic biomass



Global Fuel Ethanol 2005 Trade Flows.
A Fledging Super Commaodity
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Cellulose Conversion to
Ethanol & Other Products

= ~ Enzyme
i 8 = Production

Solid/Liquid Enzymatic Fermentation of Prod
pstreaimos Separation Hydrolysis Cellulosic Sugars uct Recaiey

Fermentation of
Hemicellulose
Sugars
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Residue
Processing

O Technologies to be developed
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The Alternative Is Second
Generation Bioethanol
Technology: Cellulosic

Ethanol

A US is proposing to
use switchgrass for
ethanol production




But Malaysia is a Biomass Rich
Country 1T Potential for Bio-ethanol
Production

A We have 4.5 million
hectares of palm oill
plantation with biomass
ready for harvesting



http://www.molon.de/galleries/Malaysia/WestCoast/OilPalm/

IBRE COMPACTOR

MAIN PROCESSOR SYSTEM

AUTOMATED TRUNK INFEED SYSTEM (ATIS)

ECHANICAL POWER
TRANSMISSION SYSTEM

OPERATOR'S CABIN

RETRACTABLE EXTENDING TRACKED UNDERCARRIAGE

FORKS (REF)

DIGITISED 3-D MODEL of
BIOMASS PROCESSOR for OIL PALM TRUNKS

E‘*‘ SIRM Egmad o 3D ASSEMBLY DRAWING
LOG PILE CONSISTING of CONTINUOUS , "™ BIOMASS PROCESSOR FOR OIL PALM TRUNKS
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First Prototype Producing
shredded Palm Oil Trunk Fibre
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Picture of g oilfeshoil palmdorumk 8bees discharged from Mobots
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The Feedstock for Bioethanol

A The Oil Palm
Empty Fruit
Bunch

A The Oil Palm
Trunk and Frond
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6. Alkaline lignin
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THE MAIN PRODUCTS OF RAW MATERIALS EXAMINATION

Initial materials (MA-2 1s here)

Solid residue without lipids and WSS
Water-soluble substances

Solid residue without highly-
hydrolysable carhohydrates

Diluted acid hydrolyzate containing
monosaccharides

Highly-hydrolysable carbohydrates
from MA-1 ... MA-4 containing mostly
cellulose with admixture of
hemicellulose, the chains of which are
oriented end long cellulose fibers

ARTER TECHNOLOGY @
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Proposed
technology for
desizing of
cellulosic materials
such as empty fruit
bunches for
conversion to
bioethanol




ARTER TECHNOLOG
FINAL PROCESS FLOW SCHEME OF PILOT BUNCH PORCESSING LINE

3rd stage of grinding
Y
Water
Cooling
Y Y
Enzymatic solution preparation = Blending

A Y

Bioconversion

Enzymatic solution v
Fine grinding Cellulosic sugar
Separation by fraction Lignin and cellulosic residues .. ........
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Biogas From POME




Palm Oil Mill Effluent (POME) as a

Renewable Energy Source

@ 1 m3 of completely digested POME produces 28 m?3 biogas

©® Biogas is made up of 54-80% CH , and 20-46% CO ,.

® Based on discharged POME containing ~ 1.54 million ton COD:
GHG emission : 23 million tons CO , eq.
Recovered energy: 539 million Nm 2 CH,




Introduction

Facts and Figures of Biogas in Malaysia

A Potential sources of biogas
POME, MSW , IWK excess sludge, Animal manure and other industrial
wastes ie sago, food, rubber glove etc
A Availability
POME (1.0 billion Nm3/year)*
MSW ( 0.4 billion Nm3/year, Peninsular Malaysia )**
IWK sludge ( xxxNm3/year), Animal manure ( xxNm3/year)

Approximately more than 1.5 billion Nm3 of CH, ( (is
available or equivalent to 1250 ktoe or 13.1 % of diesel
consumption in 2007

* POME :67 million m3 (2007),15Nm3-CH,/m3-POME or 0.225Nm3-CH,/kgCOD input
** MSW : 10,000 MT/day (107 active landfills), 60Nm3-CH,/MT-MSW

@ Energy & Process Engineering Group ,Environment and Bioprocess Technology Centre , SIRIM Berhad
SIRIM



Methane fuels standard

Swedish Standard SI%5438(Motor fuelsi biogas as a fuel
for high speed Otto engine )

Content A-Standard B-Standard
Methane 96-98% 95-99%
Water <32mg/m? <32mg/m?
Oxygen <1% <1%
Sulphur <23mg/Nm? <23mg/Nm?3

@ Energy & Process Engineering Group ,Environment and Bioprocess Technology Centre , SIRIM Berhad
SIRIM
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Initially the project site was proposed at Bukit Krayong Oil Mill, in Kapar,
Klang, (GPS coordinates 3°11d5.78N ,101°22624.80 E). However , the
proposed mill is expected to cease its operation in due time. The
Immediate decision is to shift the project site to the East Oil Mill, of
Sime Darby Plantation, located at Pulau Carey , Banting Selangor. The
coordinates of the project site is 2°53®.31N and 101°264.4.55E.

Renewable Enerqgy Research Centre




East Oil Mill, Pulau Carey, Selangor
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Renewable Enerqgy Research Centre




MembraneCovered Anaerobic Digester
Renewable Enerqgy Research Centre

SIRIM




To cover open-tank
digesters with
membrane (PVC -
made material)

Double membrane
layer

Renewable Enerqgy Research Centre




Gas Engines

‘ Diesel ’
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Dedicated Bi-Fuel Dual-Fuel
Current use of _
the technology Heavy Duty Light Duty Heavy Duty
by vehicle type

Renewable Energy Research Centre




The vision Is to see é

Biogas upgrading
plant

Renewable Energy Research Centre

SIRIM




