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The concept of integrated biorefinery is
closely linked 1o the circular economy. An
existing industrial facility must be redesigned
with the objective of integrating residues
INfo current production streams, thereby
Increasing the product slate and improving
overdall process profitability.
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What is a
Biorefinery
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The Biorefinery Approach
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Johan Sanders et. al. (2007)
Bio-Refinery as the Bio-Inspired
Process to Bulk Chemicals
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Oil Palm Biomass
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Palm Oil Sustainable

Biorefinery
Integrates Biomass <
conversion technologies

and processes for the
simultaneous production of
clean fuels, renewable
energies, animal feed and
biobased materials.
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Sustainable Oil Palm
Certificates
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FAIR TRADE
CERTIFIED

Certificates that ensure
responsible palm oil production
taking care of environmental and
social impact. Cerfifications that
demonstrate our dedication to
ethical sourcing and high-quality
products.

ORGANIC

MAFRA KOREA

VERIFIED

nongmoproject.org

' o Regenerative
BIOSUISSE A RAO) organic
ORGANIC N, Certified’

GOLD
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n chemistry is the design of chemical il e
ducts and processes that reduce or

eliminate the use and generation of

hazardous substances. Green chemistry WHAT IS GREEN
extends across the life cycle of a chemical

product, including its design, manufacture, CHEMISTRY ?
use, and ultimate disposal.”




Principles of Green z@

Chemlsfry (12) r\

Atom Economy (i.e. avoid byproducts)
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Less Hazardous Synthesis

Design Benign Chemicals https://www.acs.org/green- chemls’rry

sustainability/principles.htmil

Benign Solvents & Auxiliaries

Design for Energy Efficiency



Principles of Green
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Use Renewable Feedstocks

Reduce Derivatives CONFERENCIA

Selective Catalysis (vs. SOBRE PALMA DE ACEITE
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Design for Degradation or

Biodegradation https://www.acs.org/green-chemistry=
Real — Time Analysis for Pollution sustainability/principles.himi

Prevention
Inherently Benign Chemistry for

Accident Prevention
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HO PALM OIL PRESSING

Inventors: Robert
Johnston, Maria del Pilar
Noriega E., Walter Ritzel

US 2024/0308167 A1




Palm Oils and
Vegetable Oil Pressing

Top Patent Assignees

CONFERENCIA

Cl TEQUENDAMA S (2.1%)
KOREA IND TECH (17.0%)
CARGILL INC {2.1%)

BEYOND MEAT INC (2.1%) 5
AVRIL (2.1%) _ D \ ! . SOBQE pALMA DE ACEITE
ASAHI KASEI KK (2.1%) - T \ \
ASAHI CHEMICAL (2.1%) . >, \ il _ 21° International Oil Palm Conference

180 THERAPEUTIC (2.1%)

SIME DARBY PLAN (14.9%)
USARIUM INC (4.3%)

STRONG FORCE TX (4.2%)
PERORA GMBH (4.3%)
NOVOZYMES (4.3%)
MAZE THERAPEUTI (4.3%])

INTERCONTINENTA (4.2%) -y STRONG FORCE VC (12.8%)

HWANG BO UI (4.3%)
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Acclaim IP

DAABON




Study and conservation
of biodiversity

iodiersty . Foresty 21?2 CONFERENCIA
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Biomass Precision farming
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M NTERNAGIONAL
Biomaterial: Biochar*® @
From residual sustainable biomass

*Carbon rich material obtained by a thermochemical process, i.e. pyrolysis
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Thermochemical Conversion
from PKS to Biochar*
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Van Krevelen Diagram for Oil Palm Biomass (PKS)
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'BIOENER

Capture biogas (CH,), which is produced by effluents
. . from the extracting plant (POME). This energy is used for
Biorefinery own support and the surplus goes to the public network

- Oil Palm - of the region.

http://www.daabon.com/en/energy.php £)




Expected SAF required for Net Zero 2050
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Hitting Aviation Climate Goals

Projected share respective measures will have in achieving
aviation industry net-zero carbon goal by 2050"
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Gfedenalma ‘ @Fcenlpalma B I O E N E RGY

Sustamable fuels Compensation, New technologies Optimized flight
CO, capture {propulsion, operations and
aerodynamics) infrastructure

* Forecast as of Dec. 2024
Source: IATA
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Farid Chejne Janna
Manuel Gargia Perez
Maria del Pilar Noriega E.

Applications of Biomass-
Derived Materials for
Bioproducts and Bioenergy
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hitps://www.hanser-
fachbuch.de/fachbuch/artikel /9781

hitps://www.amazon.com/-/e
Biomass-Derived-Material
Bioenergy/dp/15
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