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bands, one after the other, which
landed on a public road. “Our officers thus informed him of the littering offence and issued him an enforcement ticket,” the agency said.
The photo of the ticket stated the
offender has to pay the fine by noon
on July 8. The NEA confirmed the
image was not doctored.
It also said that in a separate incident on May 16, two men were
fined $300 each for leaving drink
cans on a wooden box outside a unit
at Woodlands MRT station.

Both paid their fines on May 20.
“We would like to remind the public that littering has environmental
consequences, and keeping our environment clean by not littering is a
gracious and socially responsible
thing to do,” the NEA said.
About 39,000 people were fined
for littering last year, according to
statistics the NEA released earlier
this month. This is 7,000 more than
THE STRAITS TIMES, 28 MAY
in 2017. Under the Environmental
Public Health Act, the maximum
fine for littering is $2,000 for the
first conviction, $4,000 for the second, and $10,000 for the third and
subsequent convictions. First-time
offenders will get a $300 fine.
Repeat offenders prosecuted in NEA enforcement officers observed
court may be fined or get a correc- the man walking towards his vehicle
tive work order, or both.
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Iskandar region’s growth
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The Iskandar Malaysia region
will soon double in size. While
some are hopeful this will
mean a better economy,
others express concern that
the Forest City mega project
is turning into a “mini China”.
http://str.sg/iskandarX2

10 Korean tale in English
South Korean novelist Kim Un-su’s
The Plotters is the first of his four
books to be translated into English
and the latest in a recent wave of
Korean crime fiction to hit
international markets. LIFE D3

New plant turns waste into
power and building materials
Facility may one day
be used to process
medical and
hazardous waste too

Cheryl Teh
A new $40 million facility in Tuas
South will turn all the rubbish collected from Nanyang Technological University (NTU) into valuable
resources like electricity and construction materials.
Launched yesterday by Minister
for the Environment and Water Resources Masagos Zulkifli, the facility is supported by the National Research Foundation, National Environment Agency (NEA), Economic
Development Board and NTU.
More than 11 tonnes of rubbish a

Not gone to waste

day can be processed at the plant.
Waste materials are shredded,
dried and converted into gas and
other useful by-products.
This process is called gasification,
where organic or fossil fuel-based
materials are converted into carbon monoxide, hydrogen and carbon dioxide. As the waste is mixed
with biomass charcoal, the furnace
turns up the heat to 1,600 deg C.
In comparison, conventional
mass burn incinerators operate at
around 850 deg C.
The plant may one day be used to
process medical and hazardous
waste too, as its ability to burn at
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high temperatures is capable of
killing harmful pathogens.
These same high temperatures
convert rubbish to synthesis gas, or
syngas – which is mostly composed
of carbon monoxide and hydrogen.
Syngas can be used to produce
electricity, and can also be converted into liquid fuel.
The remaining rubbish is converted into recyclable metal alloys
and slag, which is a glass-like material that can be used as a replacement for sand and concrete.
“This plant will eventually be able
to treat various types of material
like hazardous waste, sludge, medi-

COMMITTED TO ZERO WASTE

This new facility will enable our
scientists to scale up promising
ideas from lab prototypes into
practical engineering solutions for
sustainable waste management...
contributing to Singapore’s vision
of a zero-waste economy.

’’

NTU PRESIDENT SUBRA SURESH

cal waste. It also operates based on
biomass charcoal, which is a more
sustainable form of renewable energy,” said principal investigator
Grzegorz Lisak, assistant professor
at the NTU School of Civil and Environmental Engineering.
“If waste-water plants and recycling plants are located nearby, 100
per cent of the waste in the surrounding area can be sent to this facility and processed,” he said, noting this plant was proof that the
NTU-developed technology could
work and be scalable in future.
Said Mr Masagos: “The facility incorporates various plug-and-play
features to facilitate test-bedding
different aspects of gasification
technology. It also provides
hands-on education and practical
training that will help grow our local expertise in waste-to-energy
processes.
“To minimise the amount of
waste headed for the incineration
plants, we have gone one step further. We will recover value from
ash or treated waste to optimise our
remaining landfill, and keep it open
as long as we can.”
Mr Tan Meng Dui, chief executive
officer of the NEA, said: “This partnership with NTU Singapore also reflects NEA’s expanding focus on
waste management technologies,
building on NEA’s traditional
strengths in waste-to-energy facilities.”
And being the first of its kind in
Singapore, the facility will be able
to successfully convert waste to energy, and waste to resource at one
waste treatment facility, he said.
“The launch of this research facility in this Year Towards Zero Waste
is thus timely, and holds special significance,” he added.
And the plant is also a step in the
right direction for NTU, as the university continues to explore nextgeneration technologies in areas
like gas separation technologies
and flue gas treatment.
“This new facility will enable our
scientists to scale up promising
ideas from lab prototypes into practical engineering solutions for sustainable waste management together with our industry partners,
contributing to Singapore’s vision
of a zero-waste economy where
waste is upcycled into valuable resources,” said the president of NTU,
Professor Subra Suresh.
“The university is committed to
achieving a zero-waste target, and
is an open test bed where Government, academia and industry leaders can collaborate to develop new
innovations,” he added.
tienli@sph.com.sg

Singapore’s first waste-to-energy research facility converts solid waste to a usable synthesis gas (syngas), electricity and other
useful by-products using a cleaner and more efficient method known as gasification. Here is how it works.
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WASTE RECEIVING AND LOADING
Solid waste from
NTU campus
is sorted, shredded
and transferred to
a conveyer belt

Mixture
goes into
the gasifier
to be treated

Biomass charcoal (below)
Acts as fuel to aid
gasification

Limestone
Controls molten
slag’s viscosity
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HIGH-TEMPERATURE
SLAGGING GASIFICATION
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ENERGY RECOVERY

Gasifier/melting furnace

Burner

Boiler

• High-temperature and low-oxygen

The syngas
is burned

The heat
generated
then turns
water into
steam in
the boiler

environment turns the solid waste into
syngas (mainly a mixture of carbon
monoxide and hydrogen)
• Temperature of up to 1,600 deg C at
the base of the furnace melts the ash
into a molten slag

Metal alloy
Recyclable beads
of up to 5mm in
diameter
NOTE: Final forms are
the result of natural
water cooling
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Steam turbine
The steam
then drives
a turbine
to produce
electricity

Ash
collector

Gas cooling
tower

Gas
treatment

Bag filter

The majority
of the solid
particles
are removed
from the gas

Flue gas –
gas that will be
released to the
atmosphere –
is rapidly cooled
from around
350 deg C to
below 170 deg C

Additives
neutralise
the acidic gas,
capture heavy
metals and
absorb other
pollutants

Final step:
Particles
from the
gas
treatment
process are
removed

Electricity

Syngas

Two by-products (in separate streams)
Glass-like slag
Particles possess
sand-like properties
and a potential
commercially viable
construction
material

4

AIR POLLUTION CONTROL

Treated powder ash is collected for
disposal at the offshore Semakau Landfill
Exhaust gas released into the atmosphere meets emission
standards set out by National Environment Agency (NEA)

Particles are channelled back to the furnace
to be further “melted”

FACTS AND FIGURES

$40 million project
Jointly funded over 10 years by the National
Research Foundation, Economic Development
Board, NEA and Nanyang Technological University

9 to 10

Operational personnel, excluding researchers,
at the waste-to-energy research facility

11.5 tonnes

Amount of waste
that the facility is
able to handle daily

0.7ha

Size of land
leased from JTC

About 97%

Reduction in the weight of
the waste to be disposed
of after the process

Up to 30 kilowatts
Power output

The facility’s plug

and play features
enable the testing of
innovative technologies
in the waste-to-energy
and waste-to-materials
domains
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