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1. TNB Research G5}

TNB RESEARCH
TNBR is streamlining the aspiration, values and enablers to align with
TNB Re-Imagining 2 ‘
+ One of the leading & largest R&D company in _ _
Malaysia Awarded R&D Status Collaboration to obtain
by MIDA since 1997 governmental incentives

+ Subsidiary of TNB since 1993 OUR PEOPLE
% Non-profit driven centre for electricity and

: Technical Expert : 8
environmental research

Doctorate : 11
Researchers : 84
TNBR QATS: 80

% Specialize in energy & environmental sector
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2. Trends on greenhouse gas @
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Current trends on GHG / CO, emissions from 1990 to 2011 shows an increasing
trend, leads to climate change / global warming

Emissions Time Series from 1990 to 2011 for Energy Sector

250,000 1
g
P 200,000 4
ol
)
=
2 150,000 -
=
@8
5
r 100,000 4
=
fala]
50,000 1 —
- —;—="'—-"—-——-—'—— —
- o — e e ——— =
& &8 ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
Year

—— Tata| —— Erizrgy Indusiries

—— Africutiurg = Manudacluring Irelusiriss and Canstraclian

= Tranzparl = hirs

—ip— Resilential 25 Commercial =l Fugilive Frissions

 Malaysia’s Biennial Update Report to UNFCC, 2015
Copyright © 2017 TNB Research 4



3. Carbon Capture, Utilization & Storage (CCUS) Technology @
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CCUS is an important set of technologies for reducing GHG/CO, emission, while
enabling important resources (eg. coal) to continue contributing to energy security

and economic objective. —
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4. Biological carbon capture & utilization (Bio-CCU) -

Performing carbon capture & utilization via biological pathway & in parallel harnessing

microalgae bioeconomy to power plant
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5. Bio-CCU research gap @
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CO, dissolution in microalgae culture limits application of Bio-CCU.
CO, gas easily lost to the atmosphere and burst premature, leads to low microalgae

growth / carbon fixation rates.

Exhaust gas
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6. Technical Assessments G5/
There are mainly three factors that affect the dissolution of CO, thus easily escape
to the atmosphere which is; (1) CO, species formation (2) Microalgae — Bjerrum plot

interaction (3) Air-Lift design via CFD assessment (upward flow)
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6. Research findings 7
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Effect of different type of nanomaterial (A & B) and CO, exposure time has been determined
throughout the study. Incorporating Nano-device into microalgae culture improved the
dissolution of CO, (dissolve inorganic carbon) - hasten the CO, fixation rate to 0.88 g.CO2/L.day
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7. Future works @
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Focus shall be made in improving higher CO, fixation rate, high efficiency & low capex
photobioreactor (PBR) as well as commercializing algal biomass via downstream process

co,

fixation

Enzymatic technology
Genetic modification

lonic-liquid technology

Cost-effective material

Efficient lighting
system

Lesser biofilm

Animal feed production
Protein/Lipid extraction
Bioenergy (EtoH/CH4/H2)
Harvesting process
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