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€ UKM-YSD Chair for
Sustainable Development:
Zero Waste Technology
for the Palm Qil Industry

RM15 million
10 years

2010 -2020

ie "4 Scholarships WO!’th As part of Snme Darbyf s initiative to lead researches relevant to

RM1.68 million

4 years

2014 - 2018

UKM Professors

. Sime Darby Engineers
() UKM Post-Doc

SDR postgraduates student

. UKM Postgraduate Students
(PhD & MSc)

TOTAL: 83
‘Sustainavle Development” scholarships have been allocated to
Sime Darby employees and UKM research assistants pursuing
Masters degrees and PhDs for a period of four years until 2018.

3 6 Yayasan Sime Darby
\ Annual Report 2015



RE Installed vs. Planned
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Palm Biomass Resources
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Dry weight

85-95

80 “
- | 8 |
_7 7 4

B Frond

B EFB

Trunk M Shell
B Fibre

85-110

26
8
o)

2010 2015

2020

Upper bound growth

Liquid waste biomass (POME)

Wet weight
70-110
65-85
60
2010 2015 2020




Electricity

Electricity
Steam

Fresh

Fruit >

Bunch

o °"J
Kernel

E— o | —
Processes

Organic fertilizer
Animal feed
Other Chemicals

Biohydrogen & Biogas
Production

Hydrogen Purification,
Storage & Power Generation

l
|
Algae CO2 capture &
Effluent Treatment

Bioconversion of Biomass to
organic fertilizer

Water Reuse & Recycle



Palm Oil Mill Effluent (POIVIE)

GHGs Emission from Plantation & Mill (RSPO GHGs WG, 2009)

Item KgCO2/ton CPO
 EE= "W Plantation internal transport &

) 45-125
.machinery
R ' ® Artificial Fertilizers 250-470
4 W
e - E *‘Fuel in mill e n.et _GHG
emission

(

POME 625-1467

Raw POME Dlscharge
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Biogas from POME

Parameter Performance charactenistics
Raw effluent

COD (ppm) 44 (000-83 000
BOD (ppm) 14 000-34 000
Final discharge

COD (ppm) 1400-2500
BOD (ppm) 50-270
Composition of biogas

Methane (%) S
Carbon dioxide (%) 35-41
Hydrogen sulphide (ppm) 217-1418

Volume of biogas (m* biogas m~ POME) 26.6-30.0




Biogas from POME
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Typical Anaerobic Digester Comparative Pointers

Cover only on existing Covered Lagoon Tank based
Anaerobic lagoon In-Ground Anaerobic
Anaerobic Reactor Reactor (eg. UASB)






Sime Darby’s Existing Projects & Future Potential

Rajawali 218 CNG Merotai

Seri Intan 216 FIT| CNG | NEW

Lavang 200 CNG Sandakan Bay
Elphil 129 CoF _
Derawan 165 Binuang
Chersonese 186 Kedah Crop :
- B Pekaka 190 Giram
Selaba 144 Sg. Dingin 320 CNG
Melalap 82
Selangor
Pahang Crop
Tennamaram 253
Kerdau* 231 FIT | CNG Indonesia Crop
West
Jabor 74 Rantau
East 128 CaP
Bkt Puteri 55 Pemantang
Bkt Kerayong 139

. Legend
AT Gk On-Going Projects
Sua Betong 245 FIT Future Potential
Tanah Merah 148 CoF Abbreviations

NG - Comprosser
Kok Foh 172 CoF el rop CNG - Compressed Natural Gas

Hadapan 231 CaP — Captive Power
Kempas 288 EIT Gunung Mas 263 FIT | CNG | NEW NEW — New Technology
. — To be decommissioned
Diamond Jubilee 113 Ulu Remis 247 FIT | CNG | NEW — Limited potential
Pagoh 167 CoF Note
Chaah 120 CoE Crop — 5-year avg. (FY11-FY15),
. FITOR kMT p.a
gL%erE;r FIT | CNG FgN% CNGOR | CaP CoF Total TDEP% Bkt Benut 99 *To reconsider — geographically
y NEW isolated
** Earmarked for property
11
Future
Potential 2 3 1 3 1 5 15
Total 5 5 1 3 6 5 25 11




Typical Biogas Digester




Biohydrogen & Methane from POME
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Biohydrogen & Methane from POME

r

m3/hr

BioHydrogen: H2

(Mamimin et. al 2015)

Biogas:
26 - 30 m3/m3 POME
(MPOB 2015)

Fresh

POME
39

Electricity Basis: 60 Ton/hr Mill
0.4 MW Power Required: 1MW
Installed Power: 2MW

COo2

Electricity
0.7MW

CH4 to

Boiler
Gas-Water 0

Desulphurization Separator

BOD <20

‘._

Aeration
Pond
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Tenaga mesra alam

Teknologi sel fuel sebagai ganti sumber tenaga fosil

OLEH LAUPA JUNUS LAUPA.JUNUS@UTUSAN.COM.MY | 27 Oktober 2014 12:02 PM

{I’m 18 WTweet 1 [ Google + <0

Wawancara Pengarah Sel Fuel, Prof. Dr. Abu Bakar Mohamed di Institut Sel Fuel, UKM Bangi. disini hari ini, Gambar: JEFFRI
IRAN. Pemberita: LAUPA JUNUS (S & T).



Biohydrogen-biogas-Algal Oil

Characteristics | Anaerobic BBM Medium|BG-11 medium| Unit
Digester Effluent
NH,*-N 260.5 - - mg L1
NO;-N 1.6 41.2 247.1 mg L1
TN 520 41.2 247.1 mg L
TP 84.4 53.4 7.1 mg L
COD 3175 - - mg L
BOD, 1735 - - mg L1
pH 8.09 7.0 7.0 -
451 - - NTU

Turbidity




Isolated Strains from POME

Characium sp. UKM1 Coelastrella sp UKM4 . ) = @ ®
NCBI Registration: NCBI Registration: } 1) ﬁ')
GenBank: KJ143753 Genbank: KP691597 g %4 AEA
& fg @@Q?Cg
5.0 Y
Chlorella Sorokiniana C Anabaena sp UKM5 % ~ 4%
UKM2 NCBI Registration: bk
NCBI Registration: ° e Genbank: KP691598 &
GenBank: KP262476 . e
® 2 P A'
Chlorella Sorokina =S Chlamydomonas sp = R
UKM 3 U T | UKM 6 % O
NCBI Registration: % NCBI Registration: @ @
GenBank: KP262477 GenBank: KP898730 )



Biohydrogen-Methane-Algae Oil
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Potential Algal Oil from POME

Existing Pond Based on Referenc.es /
Volume assumption
POME Production in 2014 Tons 70,320,136 )
(tones)
Total area available (Ha) Ha 4390 -
Algae biomass yield (g/sg m g/sqm 40 —
day) .day
Qil cor.1tent (Botryococcus % 9575 e S
brauni)
Oil Content (Chlorella sp.) % 28-32 Chisti 2007
Bi i .
Algae Biomass Production ton T 460,950 1212.416 300 working
peryr days
UL AT eIl Tons/yr | 263,400 606,208 | 50% oil content

(Botryococcus )

Oil Production per yr (Chlorella )| Tons/yr 158,400 363,725 |30% oil content
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Challenges

 How to convince the “big players” in the palm
oil industry
— Not their core business
— Decision making process

* Absence of performance base rewards for
renewable energy development. Main KPI
— Incerase Oil extraction rate
— Reduce cost of production
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