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Oil Palm Planted Area
 

Oil Palm Planted Area: 1991-2008 (Hectares)



Beside vegetable 

oil product of oil 

palm, Malaysia is 

also biomass rich 

country

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


Table 1 Biomass Resources In Malaysia

Type of 
industry

Production
(000õ Tonne/year)

Residue Residue
Product ratio (%)

Residue
Generated

(000õ tonne/year)

Oil palm 59,800
Total solid

EFB
Fiber
Shell
POME

21.44
12.72
5.67

12,647
7,606
3,390
23,837

Paddy 2141 Rice Husk
Paddy straw

22.0
40.0

471
856

Sugar 1,111 Bagasse 32.0 356



Sustainable Renewable Biomass Bioconversion 

CO2 water

Sustainable

Society

Industrial Products

MelthaneHydrogen

Sugars

Ethanol Biodiesel

Organic Acids

Bioplastics

Industrial 

Biotechnology:

Conversion to Useful

Materials

Agricultural 

Plantation 

Crops and its 

Biomass. Eg. 

Oil Palm, 

Sago etc.

Hydrolysis, fermentation,

enzymatic bioconversion, etc

From AIST



BIOETHANOL

Supplement for petrol or gasoline

Can be produced from:

ÅSugar such as sugar cane juice

ÅStarch such as from corn

ÅCellulosic biomass    
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Global Fuel Ethanol 2005 Trade Flows.
A Fledging Super Commodity
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Record Growth Continues ñ
U.S. Fuel Ethanol Production ( 1980 ð2012)

Source: Renewable Fuels Assn., 2005
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Renewable Fuels 

Standard Provision 

2006ï2010

US Energy Bill requires 

250 MGPY biomass 

ethanol by 2012 

Á



From DOE 2005

Cellulose Conversion to 

Ethanol & Other Products

Technologies to be developed 



The Alternative is Second 

Generation Bioethanol 

Technology: Cellulosic 

Ethanol

ÅUS is proposing to 

use switchgrass for 

ethanol production



But Malaysia is a Biomass Rich 

Country ïPotential for Bio-ethanol 

Production

ÅWe have 4.5 million 
hectares of palm oil 
plantation with biomass 
ready for harvesting

http://www.molon.de/galleries/Malaysia/WestCoast/OilPalm/
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First Prototype Producing 

shredded Palm Oil Trunk Fibre



14
Picture of ógolden promisesô ï fresh oil palm trunk fibres discharged from Mobots  



The Feedstock for Bioethanol

ÅThe Oil Palm 

Empty Fruit 

Bunch

ÅThe Oil Palm 

Trunk and Frond



Proposed 

technology for 

desizing of 

cellulosic materials 

such as empty fruit 

bunches for 

conversion to 

bioethanol



FINAL PROCESS FLOW SCHEME OF PILOT BUNCH PORCESSING LINE

ARTER  TECHNOLOGY

3rd stage of grinding

Cooling

Blending

Bioconversion

Fine grinding

Enzymatic solution preparation

Water

Enzymatic solution

Separation by fraction

Cellulosic sugar

Lignin and cellulosic residues
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Biogas From POME



CO2

CH4

CH4
CH4

CO2

CO2

Palm Oil Mill Effluent (POME) as a 
Renewable Energy Source

1 m 3 of completely digested POME produces 28 m 3 biogas

Biogas is made up of 54 -80 % CH 4 and 20 -46 % CO 2.

Based on discharged POME containing 1.54 million ton COD:
GHG emission : 23 million tons CO 2 eq.
Recovered energy: 539 million Nm 3 CH4



Introduction

Facts and Figures of Biogas in Malaysia

Å Potential sources  of biogas

POME, MSW , IWK excess sludge, Animal manure and other industrial 

wastes ie sago, food, rubber glove etc

Å 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 CH4 ( (is 

available  or equivalent to 1250 ktoe or 13.1 % of diesel 

consumption in 2007

* POME :67 million m3 (2007),15Nm3-CH4/m
3-POME or 0.225Nm3-CH4/kgCOD input

** MSW : 10,000 MT/day (107 active  landfills), 60Nm3-CH4/MT-MSW

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



Methane fuels standard

Swedish Standard SS 155438 (Motor fuels ïbiogas as a fuel 

for high speed Otto engine )

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



Aerial View of Project Site 

Digester tank

Initially the project site was proposed at Bukit Krayong Oil Mill, in Kapar, 

Klang,  (GPS coordinates 3°11ô15.78N ,101°22ô 24.80 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°53ô0.31N and 101°26ô14.55E.



East Oil Mill, Pulau Carey, Selangor



Membrane-Covered Anaerobic Digester



To cover open-tank 

digesters with 

membrane (PVC -

made material)

Double membrane

layer
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The vision is to see é

Biogas upgrading 

plant


