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▪ Palm production system and residue oils: 

● POME (Palm Oil Mill Effluent) oil

● EFB (Empty fruit bunch) oil

● MF (Mesocarp fibre) / PPF (Palm Press Fibre) oil

▪ Suggestions for next steps to assure authenticity and understand how the 
system works or should work

▪ Follow-up
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SustainPalm: 

Implementing more 
sustainable practices 
in palm oil industry in 
Indonesia 
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Oil palm mill 20 to 120 ton FFB/hr = 3.000 to 15.000 ha 
per mill

Ref: https://commons.wikimedia.org/wiki/File:District-Kunak_Sabah_IOI-Baturong-Palm-Oil-Mill-03.jpg

https://commons.wikimedia.org/wiki/File:District-Kunak_Sabah_IOI-Baturong-Palm-Oil-Mill-03.jpg
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Oil Palm 

produces 3 to 4 

tons of oil per 

ha/yr

Also residues

Ref: MPOB



Current (Indonesia)
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Ref: Julien Voogt



Current (2020) GHG emissions for CPO production in Indonesia
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Assuming 80 tons CO2-eq/ha peat emissions Assuming 40 tons CO2-eq/ha peat emissions

Elbersen, W., Slingerland, M., van der Meer, P., Conijn, S., Tarigan, S., O'Keeffe, S., ... & van 

Duijl, E. (2025). Comparative study on the sustainability of vegetable oils: Comparing the 

contributions of palm oil in Indonesia, soybean oil in Brazil and rapeseed oil in Germany until
2030/2040 for achieving UN SDGs.



Residual oil in oil palm mill residues in Indonesia and the world
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Oil production
Oil as % of 

CPO
Indonesia World

% of FFB % of CPO Million ton per year (2023)

CPO (Crude Palm 
Oil)

21,0% 100% 47 76

POME (Palm Oil Mill 
Effluent)

0,60% 2,86% 1,34 2,17

EFB (Empty Fruit 
Bunch)

0,60% 2,86% 1,34 2,17

MF (Mesocarp 
Fibre)

0,60% 2,86% 1,34 2,17

Total 22,8% 109% 51 83

OER % = Oil Extraction Rate = % of FFB weight

Ref: Own elaboration based on literature Sulin and Mokhtar, 2019

OFI, 18th July 2025

In 2024 15,4 Mton FAME + 
HVO used in EU

8,5 Mton from “waste” 

→ Oil palm residue oil 

potential is significant 

What part of this potential 
can be mobilized? 

*conversion from oil to biodiesel is 
not 100%



POME oil in Indonesia 
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▪ POME is processed anaerobically in ponds 
generating methane

▪ >90% of methane is emitted 

▪ Removing all oils from POME can reduce 
methane emission by ~31% 

▪ Skimming can extract max 50% to 60% of 
POME oil = 0,36% of OER = 1,3 Mton
worldwide 

▪ What part of sludge oil is really recovered? 

▪ Improved oil recovery systems are in 
development, see  “bubble technology” 

▪ Distinguish POME/sludge oil? free fatty 
acids, short chain fatty acids? 

▪ What happeneds downstream? 



POME – Sludge oil composition?
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Thinagaran and Sudesh. 2019



Empty Fruit Bunch oil
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▪ >90% EFB is burned or mulched 

▪ EFB stored on heaps before burning or 
mulching → methane emissions   

▪ What is the oil yield in case of pressing? 

▪ How common is EFB pressing for EFB 
liquor/juice production? →

▪ EFB oil has lower quality compared to CPO

▪ “EFB liquor is recycled and ends up in 
(lower grade) CPO” 

▪ “EFB liquor mixed with sludge oil”  

▪ Why so little EFB oil used for biodiesel 
compared to POME oil? 

▪ How to distinguish EFB oil from CPO? -
higher chlorine? FFA? 

EFB juice



Palm Press Fibre = Mesocarp Fibre + some crushed kernel

14

▪ PPF >95% burned as fuel for steam production

▪ Hexane extracts 80% of PPDF oil Realistic yield is 
0,6 x 0,8 = 0,48% of OER

▪ 76 Mton CPO in world x 0,48/21 = 1,74 million 
ton worldwide is capacity

▪ Alternative fuel for steam? → Yes, extracted PPF 
+ some EFB fibre

▪ Or: biogas from POME + clean PPF → Additional 
benefit: trigger POME biogas systems → all CH4
emission avoided

▪ PPF oil is not on the list of allowed biodiesel 
feedstocks - but should be -

▪ Expansion of hexane extraction is needed



How many PPF oil 

extraction plants?  

15

▪ Hexane extraction also used for Palm 
Kernel Cake (PKC) extraction

▪ Indonesia 1030 oil palm mills

▪ Malaysia approx. 450 palm oil mills

▪ Current use of PPFoil? 

▪ “I will build a hexane plant if 90% of 
CPO price is guaranteed for the PPF 
oil” 

▪ How can the demand for biofuels 
trigger investments in PPF extraction 
plants? 

Info from Eonmetall, Penang.

Malaysia 15? 

Indonesia 2?



PPF oil 
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▪ Not food grade – cannot 
be mixed with CPO. 

▪ High in vitamins and Ox 
stability, phosphorus, 
but also 

▪ High in FFA,, Cl, Hexane

▪ Can vitamins be 
extracted for feed use 
before biodiesel 
production? 

Ref:Hasliyanti et al. 2021  



Palm Press Fibre = Mesocarp Fibre + some crushed kernel
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▪ This explains the difference in 
composition between CPO and 
PPF oil. PPF oil contains  C12:0 
and C14:0 acid from palm 
kernel

Ref: Neoh, et al., 2011; 



Samples of CPO and 

mill residues
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Next Steps? 
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▪ Know how it works in practice

▪ Anticipate irregularities

▪ Include physical checks

▪ Develop a library of CPO and residue oils → (fast) detection 
methods 

▪ Check feedstock on arrival in NL

▪ Assess readiness at mills level for mobilizing residue oils – what 
infrastructure is available? Pressing? Skimming? Bubble? 
Hexane extraction? 

▪ How can investments be triggered in the needed infrastructure? 

▪ Course on biomass feedstock supply for biofuels? Interested? 



Thank you!
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wolter.elbersen@wur.nl

johan.vangroenestijn@wur.nl

puneet.mishra@wur.nl

MesOil project 

mailto:wolter.elbersen@wur.nl
mailto:Johan.vangroenestijn@wur.nl
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