Biofuels research at the Institute of
Chemical and Engineering Sciences
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Our people

ICES has about 300 staff, from different parts of the
world. About 50% of research staff are Ph.D. holders.
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ICES research areas




Biofuels research at ICES

" Enzyme-catalyzed conversion of low quality
vegetable oil (e.g. trap grease) to biodiesel

» Conversion of algal oil to aviation fuel

" Upgrade of bio-oil from pyrolysis of biomass
= Lignocellulose ethanol

" Biological harvesting of microalgae:
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Upgrade of bio-oil from
pyrolysis of biomass
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Problems with bio-oil:

Biomass Bio-0il T L N e
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Low oxygen content, -—
Low volatility,

Low heating value, Upgrading: Oxygen Removal
High water content,

High viscosity, Corrosive,
Coking and solid content

WHAT HAS BEEN ACHIEVED IN ICES:
* Catalysts for stabilization (working at room temperature)
* Catalysts for deep hydrodeoxygenation (non-sulfide-base,

H high activity & selectivity, long catalytic life)
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ICES research resources

Advanced Characterisation

ICES is equipped with advanced scientific
instruments and equipment to facilitate
researchers in their work

* Chromatography

* Mass spectrometry

* NMR Spectroscopy

* Microscopy

* Surface Analysis

* Polymer Analysis

* Surface Sorption

* Thermal Analysis

* Wet Chemistry

* X-ray Spectroscopy
k * Raman Spectroscopy
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ICES research resources

Facilities
|CES K||0 Lab * Hastelloy ® batch reactors
The Kilo lab provides customers with a ) ii:ll(:tue: glass reactors for development and
flexible scale-up package, from process « 20l/h flow processing equipment
development to pilot scale * Process safety equipment: Mettler Toledo ®

RC1 and Multimax APTAC, DSC
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Working wuth
A*STAR

Advanced Characterisation Services

Joint Laboratory with Industry

n Operational Roadmapping, Technology Adviser, Staff Attachment




Collaborative project example

ICES-EADS collaborative project on the
conversion of algae oil to kerosene for jet fuel

“As a systems architect of airplanes, it is our responsibility to foster research
on biofuels, even if we are not directly involved in the energy business. This
collaboration with A*STAR will add the impressive skills, efficiency and
determination of the Singaporean research and technology community to our

efforts.”
Mr. Yann Barbaux, Head of EADS Innovation Works
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Website: http://www.ices.a-star.edu.sg
ICES enquiries: collaboration@ices.a-star.edu.sg
EPGC enquiries: Mr. Sandy Sim

sandy sim@ices.a-star.edu.sg

1 Pesek Road, Jurong Island, Singapore 627833 Tel: (65) 67963700 Fax: (65) 6873 4805

Contact Us
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