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POPSIG was formed on 3™ August 2015 in
Kuala Lumpur, Malaysia to provide a forum
for the exchange of ideas, the sharing of
experiences and encouraging innovation in
the palm oil processing industry.

It is not limited to traditional areas of milling,
refining or oleochemicals. It includes new
areas such as nutraceuticals, biogas and
energy, biomass, biofuels and bio-based
chemicals.

Processing in the palm oil industry
encompasses all the four key challenges in
Chemical Engineering Matters viz energy,
food & drink, health & well being and water.
The approach to improving the quality of life
through the use palm oil has to be done

safely and sustainably
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An Introduction to the Palm Oil Industry

By
Qua Kiat Seng CEng FIChemE
Committee Member
Palm QOil Processing Special Interest Group
IChemE in Malaysia
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Palm Oil at a Glance

PRODUCERS AND IMPORTERS

OF BIL FALM

The largest imparter of il palm iz India, China and the EU,
accounting for 50% ol the global imports.
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THE PALM OIL SUPPLY CHAIN

Downstream
Midstream oleochemicals
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What will be covered
= The importance of palm oll
= Milling
= Refining
= Oleochemicals
= Bulking Installations
= Sources of information
= NKEA and the 8 EPPs in Malaysia
= The role of a chemical engineer
= The players
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Some Key Numbers 2015 for
Malaysia

= 5 million hectares of land (13% of land mass)

= 20 million tonnes of palm oil & 2 million tonnes of
palm kernel olil

= 11% of world’s oil & fat production

= 32% of world’s export trade of oils & fats
= Export revenue RM 40 billion (5%, #5)

= 600,000 people employed directly

ADVANCING
CHEMICAL
el ' | ENGINEERING
WORLDWIDE

Slide 7



Palm Oil Plantation
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Flow Chart — Oil Extraction

PALM OIL
PROCESSING
FLOW CHART




Palm Oil Mill

Palm O1l Mill

ADVANCING
CHEMICAL
el l I ENGINEERING
WORLDWIDE

Slide 10



Flowchart - Refining
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Palm Oil Refinery

Palm Oil
Refinery
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Palm Oil Fractionation
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Fractionated Palm Oil Products
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Activity 1 — 2 minutes

Enter into the question section
some edible products
made from palm oil.
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Edible Palm Oil Products
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Palm Oil Derivatives Flowchart
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Fatty Acids & Fatty Alcohol Plants
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Activity 2 — 2 minutes

Enter into the question section

some end consumer products containing
oleochemicals and their derivatives
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Derivatives Consumer Products

Glycerin, Isopropyl
Myristate

WITH VITAMIN —
Lemon Scent
15 FL OZ
(484 mL)
. Bl

N 2

Methyl Ester
Sulfonate

Cetyl palmitate, isopropyl
myristate, sorbitan
monostearate, stearyl
alcohol

agent

Amide as slip

Tocotrienols
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Bulking Installations — Key for Exports
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Important Organisations

Slide 22

Name Full name

MPOA Malaysian Palm Oil Association (Growers)
MPOB Malaysian Palm Qil Board (Licensing/R&D)
MPOC Malaysian Palm Oil Council (Promotion)
PORAM | Palm Qil Refiners Association of Malaysia
AOMG ASEAN Oleochemical Manufacturers Group
MEOMA | Malaysian Edible Oil Manufacturers Association
MBA Malaysian Biodiesel Association

RSPO Roundtable on Sustainable Palm Qil

|ChemE
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Read

The Chemical Engineer
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HreChemical Engineer

NET EFFECT

SECTOR CHALLENGES PALM OIL MILLING

A Bunch of Challenges

What can chemical engineers do to boost
the efficiency of palm oil milling?

HONG WAI ONN
CHAIR, ICHEME PALM DIL PROCESSING SPECIAL INTEREST GROUP

HE use of palm oil is expected Lo double by 2020, as
the world's population increases, and efforts v deploy
renewable aliernative energy sources escalate.

While palm oil is produced via a pretty straightforward
route (see Figure 1), there are many areas within the milling
stage that could be further improved, especally by chemical
engineers. In this article we'll take a look at some of the
important process control challenges for pakm oil milling.

Palm il is an edible vegetable oil, derived from the fruit of
the oil palm tree. L is a common ingredient in a wide variety of
products, ranging from biscuits, bread, chocolates, ice creams
and noodles to shampon, psticks, candles, and detergents.
In 205, there was about 60m ¢ of palm oil produced globally.
It has been estimated that around half of all packaged items
found in supermarkets contain it. On top of that, palm oil i=
also used as biofuel and biogas that can offer great potential as
am alternative source of energy.

o0il and kernel from the Fruit at minimum cost. Like chemical
engineers in other industries, we rely on our knowledge of
mathematics and science, particulardy chemistry and physics
Lo maximise extraction or recovery rates as well as overcome
technical problems safely and economically.

STERILISATION
Sterilisation is one of the key processes in palm oil milling.
It involves detaching fruits from the bunch, deactivating
the enzyme responsible for quality deterioration, and pre—
conditioning  the fruit for further processing. The most
commonly-used process involves heating the fuits in a
steriliser (an endosed vessel] to a temperature of about 143°C.
This temperature will be obtained when the pressure gauge
shows 3 barg — but only if the steriliser contains just saturated
steam, with no air present. Inadequate or incorrect sterilisation

Chemical engineers are integral in palm ofl milling,
not in huge numbers in comparson to other disdplines. The
objective of milling is to extract the maximum amount of palm

will undoubtedly by affect the efficiency of the down-—
stream process. From my experience of seeing mills operating,
a common problem is engineers paying attention to pressure

APRR I016 | The Chemical Enginecer | PAGE 33
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NKEA in Malaysia

National Key Economic Areas (NKEA)

2) Palm oil and related products
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EPP in Malaysia

Entry Point Project (EPP)
Upstream productivity

 EPP 4: Increasing the oil extraction rate; and

 EPP 5: Developing biogas at palm oil mills.
Downstream expansion and sustainability

* EPP 6: Developing oleo derivatives;

« EPP 7. Commercialising second generation

biofuels; and

« EPP 8: Expediting growth in food- and health-based
downstream segments.
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List of companies under EPP 6 ...

List of companies/projects under EPP 6 [Commercialisation)

Slide 26

EPP 6 Product commercialisation projects

Companies/Projects - Products o et | o T
ICM Specialty - Surfactant & Glycerol Derivatives 134 40 19.01
101 Esterchem - Glycerol Derivatives and Bio-lubricants 130.00 43.60
KLK - Palm Oleo Klang - Specialty Esters 1640 5.25
KLK - Oleomas - gtrtg pAligxﬁhulsMcnds & MES Integrated 48010 107.90
Ancom - MSMA Herbicides Manufacturing Plant Expansion 077 0.09

“Emery P1 - Plastic Additives and Bio-Lubricants 13650 | 772
Emery P2 - Surfactant (Specialty Esters) . 867 i 1120
Emery P3 - Surfactant (Sulphates) 187.52 12.80
Emery P4 - Expansion of ME Fractionation & Tank Farms 60.80 3890
Carotino - Expansion of MCT Plant : 1000 0.80
Unioleon - Oleo Derivatives for Food Application i 0185 121
Company A ggggcé:& gn};athyl Ester, Glycerine, and ! 10000 110
Company B - Short Path Distillation Extension for Glycerol 17.00 550

Derivatives
Source: PEMANDU
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Chemical Engineering Matters

The role of chemical engineers
In the palm oil industry

and society
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Chemical Engineering Matters

Chemical Engineering Matters

A review of I[ChemE's technical sirategy

|ChemE =2

http://www.icheme.org/media_centre/technical_strategy/chemical%20engineering%20matt
ers.aspx
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The Role of a Chemical Engineer

Product Quality of life
outcomes

3

.

-
Appropriately—educated and trained

4 A& 4

Fundamental chemical engineering science

Process

L)

People

Knowledge

| |

with R&D

| oo g
XXX

Collaborative, multidisciplinary research and development

Productive exchange

Ideas
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The Role of a Chemical Engineer

Quality of life

Process safety

Education, training and research

Chemical engineering
fundamentals: systems

Multidisciplinary and collaboration

Essential issues and concerns

The 'bio’ dimension

Food and nutrition
Health and wellbeing

- ]
Key challenges
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The Role of a Chemical Engineer

Competence
= Application of knowledge
= Wider implications

= Transferable skills
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A. Application of Knowledge

ltem Examples

Process technologies Distillation, crystallisation, filtration

Safety systems Management of change, Hazop

Laws of conservation Multiple effect evaporation

Mathematical modeling Spray crystallisation, catalysed reactions
Underlying chemistry Hydrolysis, esterification, hydrogenation
Systems analysis Trouble shooting, control of processes
Chemical thermodynamics Increasing splitting degree in a hydrolyzer
Economic evaluation Plant debottlenecking, cost savings
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A. Technical Areas

Legislation, regulation

Teaching, managing, training

R&D

Computer application

Technical sales, marketing, contracts

Design of process, plant & equipment

Slide 33
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B. Wider Implications

ltem

Examples

Health, hazard and safety aspects

Opportunity to improve process safety

Registration, Evaluation, Authorisation and
Restriction of Chemical substances (EU)

Sustainability aspects

Clean Development Mechanism (POME) &
National Biomass Strategy 2020

Roundtable on Sustainable Palm Oil
(RSPO)

Commercial and economic
aspects

Fluctuating palm oil & palm kernel prices

NKEA : Palm Oil as a Growth Engine in the
Tenth Malaysia Plan (2011-2021)

Slide 34
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National Biomass Strategy
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Palm oil can power the world

Slide 36
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The palm oil sector
can produce mors
energy than what
most countries need.

By LE LEE.
HEN'we il aboux suin-
s enargy, we Think abar

s a0 53l fanme.
Taidea  haring ad pam -
mam m-gmrmmmm
atie i dma e .

Lan Rt

melu saﬁq i et
of Pam mcate

w-mmr,!:lmewnﬂal

A bypdicE wereuzatisfug,

Inllﬂm&:ﬁ %

RS eatonce d he prcacal s
m hazin the suanae s
ran, chewhek: Irdazip cin
dacs upen 7,31 mapules o memy
ru.mmuwumm
m—fm ke the
Cam cwm.s.
s&fm?ﬁ i
e s v 3
JES Fut 191 cunes
figurs enresds e
ot 2 okl leotecy R

AN CRan e warldsneed st

“F il e ol produced wene
combsrd 3 el ey char watkd

WOIHEVE an =X 56 e,
[ pam LRk u‘jﬂmls
anadaly " hew

4 CORTITY CORSURIES &5 The &
e i s

e mvaa eatuaion o the
wrrkrwiDe pamail oy is sre.
abi, same 41 milien eanceds c o

Wil MO Char minginm
the reval marker &S onmabss,

Powering the world

mjor suppllon: ol
D‘Imﬁl-nnuwi'

mmu- i, -lh
dlumh’-u'mm

ba carned
Biodksi, nu
A Ul

152 in amimalt eed This T
ke Bp ES4 Bo0-cil Nmm
e
et
ezl ks areat pecan-
nd xzummmem?;m
omihe

nanra gas— caniime
Incg 25 Erepe ar e planeed and har-
vested

From biomass to biofus|
The qeansities & noo-cil palm
DICATLES S8C8 28 paim ey,
frTns ad frair Binches s
Preceng, jnd aaind £ rines
the energj valve o falm i doos.
Actie o, fEin bmassis

III |IH‘|T-IN! t\ﬁ oy lllnigﬂ"‘-

She
¥iusa? 2 {har paln hisdiesel
can b e i 3 climanesin -
JeraE caunmes & e Al Kasa low

I poine
e b beer. et ant e
asocesz ully 3 an aviarion fuel o 3
ot fer

Halsd ks n s paper i
s mgine e nin
o280 WPIBhas mown
Ttk ranring then an palm il
ot e e lll(puln
biceiesl can be used i o

P, i, shigs, powsr TN
R dbmese s e
i el ity

¢pmmn
pomennid pl.munsnmewm
are miv= rice by science 3
alegy by pelical and zzcid
:emnurgmwmm
icnearen ¥ mranicers such 35 the ELL
U5 1t mplemene g ar-
i m esures 1o
Bepal(pulnhndﬂﬂwnmnl
mece viatle a0d ChEaper LT T
TS YU sas.

place. 11 2 questian of wherer
palm biaese] can ce allowed inm
tiese markets iers idog
theaper and moes wile oo

13 MANEATIrEE 300 e B5e TR
[TE T

mf[ of the t¥cle
185 paine palm has
mm red i s hugm & Tariris
!umttluan atie ot
chieving carban Rl wlm
all the cariea diox d

duced by 1he (WI‘IIIH‘CI
ar gt nmmfw

carm
s 1K scientlse, carahia
an WPOR paved Thar e,

DA s SV INgS OF paim el
d i ok vakis e by
HM IEEJD!MLEIISN%"

© Habsall wites that baugh &
|sdsharabie how chee palmi
nunmunrumnq.mumum
of carbat dioside praduced and
thed it the incazny e cam

Heuysnllpam!mmnm

SNergy progrmmes ire lreagy

323550343

debare b
m:@mmmnlmm
induEry £2n wei be gear caran
Deama
Ak the amourr: of meshane
ram paim vil mil el e,
P Sl bl
and pesticides, e foanl fuel used
Inmep cxing ind Tt
m oil, The ROy i tar fram
. S oo 16
ESTImTE.

I'III‘MM{.S“H w:n'mm‘lm

Fpk weekl Brddms! cnks

Falm bt can be s in il

s |1 cariperacs coammThs &t
allls e par poie,
st

B the o o Wi thar the

pam it0uzy iswed paced b
cirser mcarbon neuTal -

e, shawing charail minm-
hmﬂl;.s&: "3‘
TerE cartiva fram inmq:
manit pranuees

elf Eivey e, CaRTE o
4 difaca decouing and abmi
TEpECT 3 T8 U
mmmmwnmm:lm

P i

ol ;ydnl ilm thar glw

mqm T allan b
Tars; o ol palm pianmizns and
T Carban. reme il capacity &
i plamarcn crap s 2 milicn
e ol emizsi o frem
The a3 e 304 and e Changes
ana eezy Sid g
mﬂnsh malliad Toones 02

““w“nﬁlsmmlgun’mn.

oW Bz Iz gEnerTEd fram
ezt

wmrnmlsmn 3

IThed f, develped, and kb
Nmmpmpimulrmlrrmmr
main Zag o fuds, & has sodeni-
Aty T ppOCTANEY g en 13 phis
Eacturs.

waw v

e

~ |ChemE

ADVANCING
CHEMICAL
ENGINEERING
WORLDWIDE



Waste is profit

8 SPECIAL FOCUS sure, wontars wvin

Profits from oil palm waste

All Cosmos uses bio-technology to improve fertiliser quality

Slide 37
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All Cosmos sets up second plant in Sabah

Biomass products gain demand

They promote efficiency and are environmentally friendly
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B. Wider Implications

ltem

Examples

Health, hazard and safety aspects

Opportunity to improve process safety

Registration, Evaluation, Authorisation and
Restriction of Chemical substances (EU)

Sustainability aspects

Clean Development Mechanism (POME) &
National Biomass Strategy 2020

Roundtable on Sustainable Palm Oil
(RSPO)

Commercial and economic
aspects

Fluctuating palm oil & palm kernel prices

NKEA : Palm Qil as a Growth Engine in the
Tenth Malaysia Plan (2011-2021)
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RSPO RSPOP & C

fmmdtablean SustainableFalm il 8 principles, 39 criteria, 125 indicators

i Economic /Financial Viability Best Agriculture Practice
Law & Regulation

| | | | |
Transparency !¢ !J s

Continuous Improvement

Environmental Social o
New Planting |J
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Palm oll for well being (tocotrienols

Slide 40
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C. Transferable Skills

ltem Examples

Managing relationships Developing supporting staff with low
level of formal education

Leadership in a professional | Lead peers from different backgrounds

role In project
Communicating ideas Applying to be a Chartered Chemical
formally Engineer
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The Role of a Chemical Engineer

Commitment D & E

ltem Example

D. Commitment to profession | Be active in IChemE & your
trade/technical association

E. Continuing professional Do regular gap analysis
development.
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Typical Numbers 2015

Item Mill Refinery Oleochemical
Plant

Investment 95 85 125

RM million

Capacity 500 1000 400

t/day

No of employees 50 100 180

No of chemical 0.5 2 10

engineers
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Activity 3 — 2 minutes

Enter into the question section
some key players in the palm oll industry

= Suppliers
= Manufacturers
= Customers
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The Players

Suppliers Manufacturers Customers
ltem Company | Iltem Company |ltem Company
Caustic CCM Mill Sime Darby | Soap J&J
Soda noodles
Plant Desmet Refinery Cargill Edible Oils Unilever
Ballestra
Methanol Petronas Fatty Acids Ol Oleo Edible Oils Kraft Heinz
Boiler MechMar Fatty Alcohol | Emery Oleo | Fatty Acids P&G
Mill CB Ind Prod | Esters Nat Oleo Fatty Alcohol | BASF
Hydrogen Linde Biodiesel Carotino Esters L'Oreal
Biogas plant | Kubota Biorefinery Genting Biodiesel Shell
ADVANCING
CHEMICAL
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Conclusion

= You will have the education and the skills
= Go and apply them in the workplace
= Join the palm oil industry and be a leader

= Set your sights now on being a Chartered
Chemical Engineer

Good Luck!
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