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their feedback on the potential of utilizing 
palm oil mill effluent-based (POME) 
biogas for either power generation or other 
clean development mechanism (CDM) 
related uses. Various ways of using biogas 
were presented to the participants of the 
session and their valuable feedback were 
conveyed to the ministry. The response was 
overwhelming and participants were very 
active during the dialogue session.

The highlights of the presentation by 
MPOB held at the MPOB Conference Hall 
on 16 May 2007 are appended below. 

UTILIZATION OF  BIOGAS FROM 
PALM OIL MILL EFFLUENT

We must admit that we have not been very 
responsible on global warming judged by 
the unrestricted emission of large volumes 
of methane from our palm oil mills. 
Currently, POME biogas is freely emitted to 
the atmosphere by most of the 397 palm oil 
mills in Malaysia. Indonesia also has about 
the same number of mills making the total 
about 800 mills.

POB organized a dialogue session 
with the palm oil industry and 
the stakeholders in order to get

Can We Call Ourselves Responsible?

• Methane is a greenhouse gas (GHG). 
POME biogas contains about 65% meth-
ane gas. Methane as a GHG is 21 times 
more harmful than carbon dioxide; and 

• We must do something to negate the 
effect of free release of methane to the 
atmosphere.

Impact on Global Warming 

Methane together with carbon dioxide 
and nitrogen oxides contribute towards 
climate change by containing the heat within 
the globe, causing temperature to rise. It 
forms a blanket preventing heat radiation 
out of earth at night.  

In the last century, according to newspa-
pers, the temperature of earth rose by 0.5oC 
and  by 2100, the earth’s  temperature is  ex-
pected to rise by 2oC. Can our future genera-
tion accommodate this?

What we should do as a responsible 
nation is to arrest the emission of methane  
into the atmosphere. By doing this, the mills 
can also increase their revenue possibly by a 
few million ringgit.  
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AVAILABLE OPTIONS
 
Option 1 

Cover POME digestion ponds with 
canopies laid flat on ponds integral with gas 
flow ducting that leads the gas straight into 
boiler furnace as a fuel in combination with 
the fibre/shell mixture. Generate steam and 
operate turbo alternators to produce electric 
power. The displaced palm kernel shell 
can be sold as fuel at RM 70 – RM 80 t-1 in 
Malaysia.

Option 2

Cover POME digestion ponds with 
canopies laid flat on ponds integral with gas 
flow ducting  that leads  the gas to scrubbing 
equipment  where corrosive contaminants 
like  hydrogen sulphide is removed. The 
scrubbed gas is then used as  fuel in gas 
turbines or internal combustion engines for 
generating electricity. The digestion can be 
either thermophillic or mesophillic.

Option 3

Allow digestion in steel tanks and then 
route the collected gas to the furnace of a 
boiler and raise steam for power generation.   
The displaced palm kernel shell can then 
be sold at RM 70 - RM 80 t-1, the prevailing 
price in Malaysia.

Option 4 

Collect the gas and scrub it to remove 
contaminants, compress the gas and 

• transport to central power stations to  
generate power; and

• bottle the gas for use as domestic fuel, 
operate I.C. engines or gas turbines for 
power generation.

Option 5

If none of these approaches appeal 
to the mill owners, the collected gas can 
then be flared (burned) so that methane is 
converted to carbon dioxide.  This way the 
harmful effects of methane is reduced by 
one-twentieth. The millers can still claim 
merit from God.

CDM MERITS

What are the merits of flaring the biogas? 
Millers may possibly make millions of 
ringgit by trading carbon credits as flaring 
itself may affect the quality as a CDM activity 
with slightly less value than when used as 
a fuel in boiler.   The payback period can 
be very short if the price of carbon credits 
remains high (Table 1). 

If the average value of carbon credit per 
mill is RM 1.5 million per year for 400 mills, 
the amount is a staggering RM 600 million! 
And remember millers are doing a noble 
deed at the same time.

Canopies or Gas Tapping Sheets

Based on information received:
• these sheets are interlinked;
• they are provided with gas flow ducting 

underneath;
• can be laid flat on ponds;
• they lift when gas is generated;
• we need not worry about full coverage of 

the ponds;
• used in effluent ponds in Western 

countries;
• Malaysia will soon get an agent for its 

distribution; and
• comes with support equipment, e.g. 

pump etc.
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TABLE 1. BIOGAS TAPPING AND UTILIZATION

Method Utilization *Cost (RM) **Payback 
period (yr)

Canopies Canopies laid on pond surface. 
Flaring only.

0.5 million  3 months

Steel tank 
digestion

Burn in steam boilers. 0.8 million  6 months

Steel tank 
digestion

Flaring only. 0.75 million  6 months

Steel tank 
digestion

Gas scrubbed to remove mainly 
hydrogen sulphide for operating 
gas turbine or I. C. engine for 
power generation.

10 million < 4 years

Notes: *Estimates. 
             **Depends on price of CERs (carbon credits).

CDM Application in a 60 t hr-1 Palm Oil Mill Effluent Biogas Generation System Oil Mill

FFB processed  = 360 000  t yr-1  
(60 t FFB x 20 hr x 300 days)
POME produced at 65% to FFB   = 234 000 m3 yr-1

Closed tank digestion efficiency is usually taken as 80% 
If the mill effluent COD is 56 800 ppm (mg litre-1),

COD degraded  = 234 000 x 56 800 x 80%/1000 000 
 = 10 633 t yr-1  
At COD to methane conversion of 25% = 10 633 x 25%
 =   2658 t CH4  yr-1  
Combustion of Methane

CH4 + 2 O2   ➔  2 H2 O + CO2 

The molecular weight of methane = 16 and that of CO2  =  44
Methane to CO2 molecular weight  ratio  = 16: 44  or  1: 2.75
CO2 produced by the combustion of 2800 t of CH4   =  2800 x 2.75 t  
 =  7700  t yr-1

Computation Basis
The GHG effect of methane is 21 times that of carbon dioxide.

Carbon credits gained by the conversion of methane to CO2   =  2800 x 21
 = 58 800 t yr-1
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Net gain in carbon credits = 58 800 – 7700 t  =  51 100 t

At € 10  t-1 of carbon, this will generate a revenue of  €510 100 yr-1,

Which at € 1 = RM 4.5 conversion  = RM 2 295 450 yr-1

Biogas Power Generation in a 60 t hr-1 Mill

Biogas production rate   = 6.5 million m3

Average calorific value of the gas = 20 000 KJ m-3

Energy input to boiler = 131 040 000 MJ

Electrical out put at 25% efficiency   = 32 760 000 MJ

As J = Watt s, dividing by 3600 s = 9000 MWhr

For power plant sizing, divide by 8760 hr in the year  = 1.04 MW 

Sale of electricity say at 19 sen unit-1

Units exported (9100 MWhr)  = 9 100 000 kWhr
Value of this at 19 sen unit-1  = RM 1 729 000

Less maintenance cost, operational cost, fixed costs and loan repayment cost etc. amounts to 
say, 

• 80% of the revenue, profit = RM 345 800
• 70% of the revenue, profit = RM 518 700
• 60% of the revenue, profit = RM 691 600
• 50% of the revenue,  profit = RM 864 500

It seems that the current price of carbon credits according to some sources is € 16 t-1 of 
carbon dioxide.

This price may possibly increase as the deadline draws closer to 2008 - 2012, when member 
nations are obliged (Kyoto Protocol  1998) to reduce the GHG emissions by 5% from the 1990 
levels. The future prospects for the developing nations  appear to be good if they focus on 
promoting  renewable energy or projects that reduce the emission of GHG. Malaysia has the 
advantage of  tapping the large volume of biogas that is freely emitted to the atmosphere by all 
mills. We can reduce its impact on global warming. Why not we do this noble deed?
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