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Why Palm Oil?

One of  the highest
productivity and most
popular  oils  worldwide,
accounting for one-third of
global plant oil production

¥ Oil palm crops globally
=3 produce an annual 81 Mt of
B oil from about 19 Mha. In
2 contrast, the second and third
' largest vegetable oil crops,
% soybean and rapeseed, yield
%) a combined 84 Mt oil but
‘ ##8 occupy over 163 Mha.

Ref: Murphy DJ, Goggin KA, Patterson R (2021) Qil palm crops in the 2020s and beyond: challenges and solutions
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Palm Oil-based Products
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Palm Oil-based Products

Ildentification )

| ul WUy S YTy TerTeey—"— J NI Lm.

Ideal for sensitive skin.
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Uf(l('NV.lY removes
dint and germs

Holps kee skin —
teeling soft and ’ —
nourished

All round protectic |
for healthy hand’ —

S0 how Carex can help you

BRECTIONS: Lise 2 pumps, a little ater, wash for 15 seconds,
Der

5 INSE.
WMGREDIENTS: Aquz, Sodium Laureth Sulfate, Cocamidopropyl
getase. Sodium Chiloride, Glycerin, Polyquaternium-7, Parfum, Mel,
. ium Glutamate Diacetate, Benzotr gdecyl p-Cras
0113140, C1 15986, JR—

WARNING: Awoid contact with natural stone surfaces and stainkess steel
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Palm Oil Indusiry in Malaysia

Palm oil contribution to key economic indicators in 2013. Export value of palm oil and palm-based products from
Malaysia Indonesia Malaysia from 2013 to 2019 (in billion Malaysian ringgit)

Total production, KPO (million tons) 23 55

Total production, CPO (million tons) 19.2 27.8

Total exports, CPO (million USD) 2.99 4.98

Total exports, palm oil fractions (million USD) 10.08 13.56 77.80

No. of jobs in the palm oil sector (millions) 0.44 i72

No. of smallholders in the palm o1l sector (millions) 0.68 1.46

Total GDP (million USD) 310616 793,728

Agricultural GDP (million USD) 28,278 106,254

Palm oil sector GDP (million USD) 11,756 14,279

Agricultural GDP / Total GDP (in %) 9.1 134

Palm oil sector GDP (million USD) (in %) 38 1.8

Sources: Malaysia: Department of Statistics Malaysia (2015), ITC (2016). Indonesia: Central Statistical Agency (2015),
Mimistry of Agnculture (2015), and ITC (2016). The year 2013 was selected since 11 15 the last year for which official
statistics in both Malaysia and Indonesia are considered final, Assumed exchange rate is MYR 3.28 per USD for Malaysiz
and IDR 12,000 per USD for Indonesia.

Palm oil accounts for around 13.7% of Malaysia’s gross national income in 2019. (The Guardian, 2020)

In Indonesia and Malaysia, more than 4.5 million people earn their living from palm oil production.
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Current Status

Ensuring sustainable processing and fair practice at every stage of the supply chain

Collection
Port

=
Palm Oil Supply Chain P
Ther \ ariation in pre ing, transport capacity and ingredient u Refﬁjery.
- \
“. Plantation
."='. Fresh fruit bunch (FFB)
‘ @l
5 L ®
Collection : O
Port T I NEEEEINEL
u L B

Margarine
Manufacturer

Cookie £ 7 B

Manufacturer % > -
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Current Status

Product diversification plays an important role
VEG. OILS — BASIC OLEOCHEMICAL — DOWNSTREAM OLEOCHEMICALS

e !
Fatty Acids ( Detergents
Fatty Alcohols Cosmetics
< Glycerine Textile
Esters Plastics

Pharmaceuticals
Lubricants

< Food/feed

Paint

Rubber
Propylene glycol
Epychlorohydrin

Green Methanol

\Etc. 45
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Current Status

MAIN PROCESSING ROUTES FOR BASIC OLEOCHEMICALS

OILS & FATS

OIL
METHANOL HYDROGENATION WATER

METHYL ESTER SWEETWATER/ FATTY ACID

——
DISTILLATION ESTERIFICATION GLYCERINE SPLITTING DISTILLATION

TREATMENT

METHYL ESTER i BIODIESEL FAME GLYCERINE CRUDE ACID FATTY ACIDS
FRACTIONAL DISTILLED FAME EVAPORATION DISTILLED ACID S,g?ﬁ_ﬁ%
DISTILLATION PURE CUT FAME PURE CUT ACID

OLEIC FAME OLEIC ACID
SIEARIC FAME STEARIC ACID
METHYL ESTER —~ FATTY ACID

CRYSTALLIZATION

FRACTIONATION
METHYL ESTER
HYDROGENATION

FATTY ALCOHOL
REFINING

> FATTY ACID

HYDROGENATION

\
FATTY ALCOHOL GLYCERINE ESTERS [/ BIODIESEL FAME
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Challenges

 Land availability and sustainable land use change

» Shortage and expensive labour

* Climate change

* Cost .. PR

 Product safety / Ch <58

« Customer demand and sentiment a"ehg
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Challenges

Land availability and sustainable land use change

-
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Challenges

Shortage and expensive labour with unfair practise
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Challenges

Climate change and plant disease
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Challenges

Certification on Sustainable Palm Oil (CSPQO) and rising cost

TN
| das. ;
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Challenges

Product safety

Toxicity of different FFA compositions mimicking popular edible plant oils and
butter as well as selected mixtures of them in human EndoC-BH1 beta-cells and rat

islets.

g%zso- g 20 OH OH
e HO OH 0
58] b=
i CI\*/OH
i Cl
2-MCPD 3-MCPD GLYCIDOL
iy
g g BE: Glycidyl fatty acid esters (GE), 3-monochloropropanediol (3-MCPD)),
& b & & & o and 2-monochloropropanediol (2-MCPD)
o ﬁ*’;@“ &
&

&«
Source: von Hanstein, AS., Lenzen, S. & PI6tz, T. Toxicity of fatty acid profiles of popular edible oils in
human EndoC-BH1 beta-cells. Nutr. Diabetes 10, 5 (2020). https://doi.org/10.1038/s41387-020-0108-7
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Challenges

Customer demand and sentiment
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Future Prospects

» Genetic Engineering

* Robotics and Mechanization

* |OT and Digitalization

* Optimization in Processing and Refining
 Marketing and Social Media A

CHALLENGE mmp>

OPPORTUNITY mp
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Genetic Engineering
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Genomics assisted breeding
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Robotics and Mechanization
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|OT and Digitalization

Local Data Center

i

Big Data Analysis Cloud

QouorA

UNIVERSITI TUNKU ABDUL RAHMAN puo12(a) 3 & K 5 (1 £

Wholly owned by UTAR Education Foundation Co. No. 578227-M

UT>R

UNIVERSITI TUNKU ABDUL RAMMAN

"'lx“ k' xt“\{ :
5 6‘6 ‘%.Pm;';ux’;ga y‘.
mll ln‘l ln "1




Optimization in Processing and Refining

RBD
Palm Oil

Fractionation
Process
(physical process)

Sen

W',*.:,'-«; RBD Palm
. | Kernel Oil

Palm oil fractionation process
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Marketing and Social Media
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My Research

From Biomass to Advanced Biofuels and Bioproducts

Sustainability Improved Plant Deconstruction and
Biomass Separation

Sustainability : Biomass : Biomass B

Produce biomass for ~ ; Development : Breakdown

biofuels and bioprod- : Develop crops with . Improve enzymesand : >

ucts with minimalto  : cell walls optimized : microbes thatbreak  : Engineer metabolic

positive impacts on i for deconstruction and : down biomass into : pathways in microbes

the environment. : conversion to biofuels  : sugars and lignin. i to produce biofuels
and bioproducts. : - and bioproducts.
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Synthesis of Solid Catalyst from Biomass for Biodiesel Production

 Synthesizing of various biomass catalysts
* Easily separable, green, renewable and biodegradable

« Corncob, empty fruit bunch, palm oil fronds, wood sawdust, papaya seed,
sugarcane bagasse, Monk fruit, banana peel, rubber seed etc.

* Different benign and facile sulphonation methods including sulphonation by
reduction and arylation (4-benzenediazonium sulfonate), ferric sulfate aqueous
and thermal decomposition of ammonium sulfate

« Applied for transesterification, esterification and interesterification
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Organosolv Pretreatment

* Pretreatment with organic solvent and water with or without catalyst
(acid/base)

« Biothermochemical pathway to isolate lignocellulosic components

« Solvents : ethanol, methanol, 1-pentanol, glycerol, ethylene glycol and
acetic acid

« Advantages
«  High purity of products
 Recoverable solvent
e  Lower operating cost
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DEFB

Collection
Pretreatment \ Washing &
Cellulose \ I I Drying
/,\ \ 3 Grind and Sieve |- | Sieved with size 850 um |
| Organosolv ) Ethylene glycol + NaOH
pretreatment ) BOC for 45 min
Components
Solid residue .I, [ Analvsi
Liquid hydrolyzate nalysis
a Y Y I Black Liquor |-(—| Filtration |
Lignin 7z Hydrolysate Hydrolysate
llulo l"\ ' T
S Washing & Stage | Addition of Stage 11
Drying Hydrolysis distilled water Hydrolysis

Exiraction of Cellulose

Ex_perimenial flow diagram of two-staged acid hydrolysis

R Ash
1004 [T Extractive
Cellulose
| ‘ ‘ ‘ Hemicellulose
Lignin
80 4
s
:
S 604
Pﬁ
o
a
£
8 404
o
©
(] /
20 G

T T T
Fresh EFB DEFB Treated DEFB

Lignocellulosic Sample

Pennisetum Purpureum Empty Fruit Bunch
(Napier Grass) (EFB)

Lignocellulosic composition
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Conclusions

 Palm oil industry still has an important role to play in this century

* It needs to iImplement the correct strategy, improvements and traceability
 Requires the coordination and cooperation from all the relevant stakeholders
 Counter the allegations with facts and proven scientific findings
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Thank you! Q&A?

For further enquiry and research collaborations:

Dr. Steven Lim
Email: stevenlim@utar.edu.my
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