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EMISSION TEST RESULT

No. Scenarios Description

Stack Sampling 
Result
Dust 

Concentration
(mg/m3@12%CO2)

Remarks

1
In Operation: Boiler 2 + ESP

Not In Operation: TDP, DCD
73.571

NORMAL CASE

(with ESP)

2
In Operation: TDP + Boiler 2 + ESP

Not In Operation: DCD
65.333

NORMAL CASE +

TDP

3
In Operation: TDP + Boiler 2 + DCD + 

ESP
29.938

NORMAL CASE +

TDP + DCD

4
In Operation: TDP + Boiler 2 + DCD

Not In Operation: ESP
226.753

NORMAL CASE

(without ESP)

* Sampling & Tested by Accredited 3rd Party
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Good afternoon, ladies & gentlemen.

My topic of discussion today is Evolution from Incinerator to
TDP.

Honestly, I am not an expert in Palm Oil industry. My
specialty is thermal treatment of municipal waste &
hazardous waste.

My apology, if there is any error of facts in relation to Palm
Oil industry, and please feel free to correct me.

Before I present in detail of TDP, I wish to explain a bit of my
background which lead to the idea of evolving existing
Natural Draft incinerator to TDP.
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WASTE MANAGEMENT

MY BACKGROUND

I had completed:

1. Thailand 1st Large Scale Municipal Waste Incineration
Power Plant,

2. China, Xi An Municipal Waste to Fertilizer Plant,
3. Malaysia 1st Hazardous Waste Incineration Power Plant

and
4. Indonesia 1st Large Scale Municipal Waste Gasification

Power Plant.

All of these projects utilizing thermal treatment for waste
disposal purpose.
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Phuket 700TPD
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China 300TPD
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Malaysia 100TPD
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Surabaya 750TPD
MSW Incineration Power Plant
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Malaysia
3rd SW Treatment Centre

Nowadays, myself and partners are in the mid of developing
Malaysia 3rd Scheduled Waste treatment center in Johor
mainly to serve industry at southern part of Malaysia,
generally serving whole Malaysia.

From the experience of municipal waste & hazardous waste
incineration, it led to the idea of implementing the high
efficiency combustion concept in Empty Fruit Bunch
treatment for Palm Oil industry.

7



FACED BY POM

CHALLENGES

From my understanding, most of Sarawak Palm Oil Mill
facing several challenges such as:

1. Empty Fruit Bunch disposal using low combustion
efficiency natural draft incinerator

2. Difficulty in disposal of wet decanter cake

3. Enforcement of Environmental Quality Clean Air
Regulations 2014
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Empty Fruit Bunches
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Wet Decanter Cake
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EQ CAR 2014
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EQ CAR 2014
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EQ CAR 2014

13



THERMAL DECOMPOSITION

PLANT

INNOVATION

Due to the above, I was given a task by my brother to
propose a high combustion efficiency concept in disposing
EFB. Thus, it come to the innovation of TDP known as
Thermal Decomposition Plant.
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TDP TRIAL @ MJM

We had completed a Pilot Plant in MJM Palm Oil Mill by
retrofitting the current Boiler set up to incorporate TDP into
the overall process flow. Basically, we added a high efficiency
combustion chamber that is able to burn 100% EFB couple
with the current boiler operation mainly for EFB disposal.
From the Pilot Plant, we found that the Ash generated
consist of 25-30% potassium content which can be used as
fertilizer.
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ORIGINAL SET UP @ MJM
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TDP CALCULATION

Here is calculation for TDP & Dryer during the design stage
as it is important because the whole process was interlinked.
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DRYER CALCULATION
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OVERALL PROCESS FLOW OF MJM PALM OIL MILL
(FLUE GAS FLOW SCHEMATIC)

Note:
 All Flow value are calculated base on maximum operating conditions.
 Boiler No. 1 & No. 2 Flue Gas Flow as per Boiler Manufacturer’s calculation.
 There is only One (1) unit of Boiler to be in operation at any given time. Both Boiler will not operate concurrently at any time.

Hot flue gas from TDP channeled into Boiler may help to
reduce the need of burning PKS in the boiler.

Since MJM Plant also facing Wet Decanter cake issue, the
hot flue gas from boiler was used to dry up the wet decanter
cake for other purpose which give additional income stream
to the Palm Oil Mill.

19



TDP CONSTRUCTION

Here are some photos of TDP during construction.

20



PILOT PLANT TEST RESULT

TDP

Please allow me to present you the Pilot Plant third party
sampling result on TPM for your reference.

Since the plant consist of existing Boiler, TDP and DCD, we
categorize the operating condition as

1. Normal Case – Only Boiler is in Operation
2. Normal Case + TDP – Boiler & TDP is in Operation

3. Normal Case + TDP + DCD – Boiler, TDP & DCD are all in
operation
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NORMAL CASE
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NORMAL + TDP
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NORMAL + TDP + DCD
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STACK SAMPLING TEST

Third party sampling was done for these operating
conditions.
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EMISSION TEST RESULT

No. Scenarios Description

Stack Sampling 
Result
Dust 

Concentration
(mg/m3@12%CO2)

Remarks

1
In Operation: Boiler 2 + ESP

Not In Operation: TDP, DCD
73.571

NORMAL CASE

(with ESP)

2
In Operation: TDP + Boiler 2 + ESP

Not In Operation: DCD
65.333

NORMAL CASE +

TDP

3
In Operation: TDP + Boiler 2 + DCD + 

ESP
29.938

NORMAL CASE +

TDP + DCD

4
In Operation: TDP + Boiler 2 + DCD

Not In Operation: ESP
226.753

NORMAL CASE

(without ESP)

* Sampling & Tested by Accredited 3rd Party

We found that,

1. ESP is able to achieve 73ppm at Normal case as compare
to 226ppm without ESP.

2. During TDP in operation, the dust particulate emission
reduces a little bit as the combustion had been shifted in
front gives more room for dust settling.

3. During DCD in operation, the dust particulate emission
reduces significantly because temperature of the flue gas
was dropping and the ESP now become oversized in
terms of flow rate and yield better efficiency.

26



PLAN FORWARD

FUTURE

Next, I wish to share some of the plan forward in treating
EFB via TDP.
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CONDITION of CONCEPT

• TDP NEAR to existing boiler

• IDF of existing boiler was OVERSIZED

• SPACE availability is sufficient

• Throughput LIMITED by existing IDF

Since the TDP in Pilot Plant was couple with existing boiler,
there are some limitations in scaling up of this concept:

1. In terms of layout, TDP need to be near to existing Boiler
2. In terms of capacity, IDF of existing boiler need to be

oversized or still have room for speeding up.
3. Normally, there is no space beside existing boiler for

most of the Palm Oil Mill.

4. Throughput of TDP will be limited by the Boiler IDF as it
relying on IDF in controlling the negative pressure in
combustion chamber.
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FULLY STANDALONE TDP

TDP DCD FGT IDF

Due to the above limitation, the solution is to have a fully
standalone unit like this OR
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PARTIAL STANDALONE

TDP DCDHEX IDF

partially standalone unit like this where the throughput of
EFB disposed was not limited.
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SARAWAK’s EFB TREATED
via SARAWAK INNOVATION

Last but not least, I think we need to put effort to resolve
our own challenges within Sarawak because the nature of
the commercial environment in Sarawak might be different
from the other states.

For example, other states in Malaysia may apply Feed In
Tariff for EFB Power Plant and get good revenue while
generating electricity from EFB and export to the national
grid. Unfortunately, Feed In Tariff in Sarawak might not be
that attractive as compare to other states for the moment.
Thus, converting EFB to fertilizer probably give better ROI in
Sarawak.

This ends my today’s presentation. Thank you for your
passion and I wish you all the best.
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