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2 No rush to seal deal: Trump 
US President Donald Trump said 
yesterday he would bide his time on 
the current trade war with China, 
refusing to defuse tensions 
between the feuding economic 
giants. TOP OF THE NEWS A1

6 Sino-US ties not about race 
The United States and China are 
locked in growing rivalry on trade, 
technology and many other fronts, 
but to use racial and civilisational 
paradigms to describe their 
relationship is to go down a path 
strewn with pitfalls, says Joseph 
Chinyong Liow. OPINION A18

VIDEO
Iskandar region’s growth
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

must-reads 
for today

7 Turning rubbish into power 
A new $40 million facility in
Tuas South will turn all the
rubbish collected from Nanyang 
Technological University
into valuable resources such as 
electricity and construction 
materials. More than 11 tonnes of 
rubbish a day can be processed at 
the plant. HOME B2

INTERACTIVE
A peek at pre-1819 S’pore
Singapore is believed to have 
been a sleepy and forgotten 
island in the years before 
1819, when Sir Stamford 
Raffles first arrived. Here are 
stories that show the reality 
was a lot more epic. 
http://str.sg/not-sleepy

9 New chapter for Lions 
After a seven-month break, Lions 
fans can watch the team play at the 
National Stadium against Solomon 
Islands and Myanmar in friendlies 
next month. The national team is 
also set to welcome Tatsuma 
Yoshida as their coach this week. 
SPORT C10

8 Fiat Chrysler woos Renault
Fiat Chrysler Automobiles pitched 
a merger of equals to Renault 
yesterday to confront the costs of 
far-reaching technological and 
regulatory changes by creating the 
world’s third-biggest automaker. 
BUSINESS C1

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

10
5 Malaysian grads’ job woes
Malaysian graduates fresh out of 
university are finding it tough to 
find jobs. Central bank statistics 
show that the number of graduates 
entering the workforce far exceeds 
the number of high-skilled jobs 
created by the economy, leading to 
high unemployment among the 
country’s youth. WORLD A12

A National Environment Agency officer checking under concrete drain covers for mosquito breeding at a void deck in
Woodlands. The two largest active dengue clusters seen recently were both in Woodlands. ST PHOTO: KHALID BABA

1 Spike in dengue cases
A surge in dengue cases has led 
the National Environment 
Agency to bring forward its 
annual dengue prevention 
programme, in which its 
officials and grassroots 
organisations will raise 
residents’ awareness about the 
spread of the disease and ways 
to curb it. Three people, all in 
their 70s, have died from the 
disease this year. HOME B1

3  Heng visits China project 
Deputy Prime Minister Heng Swee 
Keat visited the Sino-Singapore 
Guangzhou Knowledge City in 
Guangdong province yesterday, a 
township with HDB-inspired 
features. TOP OF THE NEWS A5

4 Move to seal Thai coalition 
Thailand’s pro-junta party Palang 
Pracharath yesterday invited the 
Democrat Party and Bhumjaithai to 
join its coalition to form a majority 
government, extending PM Prayut 
Chan-o-cha’s term. WORLD A11
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Cheryl Teh 

A new $40 million facility in Tuas 
South will turn all the rubbish col-
lected from Nanyang Technologi-
cal University (NTU) into valuable 
resources like electricity and con-
struction materials.

Launched yesterday by Minister 
for the Environment and Water Re-
sources Masagos Zulkifli, the facil-
ity is supported by the National Re-
search Foundation, National Envi-
ronment Agency (NEA), Economic 
Development Board and NTU.

More than 11 tonnes of rubbish a 

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 car-
bon monoxide, hydrogen and car-
bon 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 

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  con-
verted into liquid fuel.

The  remaining  rubbish  is  con-
verted into recyclable metal alloys 
and slag, which is a glass-like mate-
rial that can be used as a replace-
ment for sand and concrete.

“This plant will eventually be able 
to treat various types of material  
like hazardous waste, sludge, medi-

cal waste. It also operates based on 
biomass charcoal, which is a more 
sustainable form of renewable en-
ergy,”  said  principal  investigator  
Grzegorz Lisak, assistant professor 
at the NTU School of Civil and Envi-
ronmental Engineering. 

“If waste-water plants and recy-
cling plants are located nearby, 100 
per cent of  the waste in the sur-
rounding area can be sent to this fa-
cility and processed,” he said, not-
ing this  plant was proof  that  the 
NTU-developed  technology  could  
work and be scalable in future.

Said Mr Masagos: “The facility in-
corporates  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 lo-
cal  expertise  in  waste-to-energy  
processes.

“To  minimise  the  amount  of  
waste headed for the incineration 
plants, we have gone one step fur-
ther.  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 part-
nership with NTU Singapore also re-
flects  NEA’s  expanding  focus  on  
waste  management  technologies,  
building  on  NEA’s  traditional  
strengths in waste-to-energy facili-
ties.”

And being the first of its kind in 
Singapore, the facility will be able 
to successfully convert waste to en-
ergy, and waste to resource at one 
waste treatment facility, he said.

“The launch of this research facil-
ity in this Year Towards Zero Waste 
is thus timely, and holds special sig-
nificance,” he added.

And the plant is also a step in the 
right direction for NTU, as the uni-
versity continues to explore next-
generation  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 prac-
tical engineering solutions for sus-
tainable  waste  management  to-
gether with our industry partners, 
contributing to Singapore’s vision 
of  a  zero-waste  economy  where  
waste is upcycled into valuable re-
sources,” 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 Govern-
ment, academia and industry lead-
ers can collaborate to develop new 
innovations,” he added.

tienli@sph.com.sg

New plant turns waste into 
power and building materials

Exhaust gas released into the atmosphere meets emission 
standards set out by National Environment Agency (NEA) 

Treated powder ash is collected for 
disposal at the offshore Semakau Land�ll
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Controls molten 
slag’s viscosity
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gasi�cation

Mixture
goes into
the gasi�er 
to be treated

The syngas 
is burned

The heat 
generated 
then turns 
water into 
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The steam 
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a turbine 
to produce 
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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

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

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

Metal alloy
Recyclable beads 
of up to 5mm in 
diameter

Singapore’s �rst 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 ef�cient method known as gasi�cation. Here is how it works. Not gone to waste

$40 million project

FACTS AND FIGURES

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

11.5 tonnes
Amount of waste 
that the facility is 
able to handle daily

9 to 10
Operational personnel, excluding researchers, 
at the waste-to-energy research facility

About 97%
Reduction in the weight of 
the waste to be disposed 
of after the process

0.7ha
Size of land 
leased from JTC

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 

Syngas

1 2 ENERGY RECOVERY3 4

NOTE: Final forms are 
the result of natural 
water cooling

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

Final step: 
Particles 
from the 
gas 
treatment 
process are 
removed

Burner Boiler Steam turbine
Ash
collector

Gas cooling
tower

Gas
treatment Bag �lterSolid waste from 

NTU campus
is sorted, shredded
and transferred to
a conveyer belt

• High-temperature and low-oxygen 
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

Electricity

Source: NTU   PHOTOS: LIM YONG, NG SOR LUAN   STRAITS TIMES GRAPHICS
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Gasi�er/melting furnace

Choo Yun Ting

A man was fined $300 for littering 
after he was caught shooting two 
rubber bands onto a public road, a 
punishment that has stirred debate 
among some netizens. 

A photo of the ticket issued by the 
National  Environment  Agency  
(NEA) has gone viral on Facebook. 

Several  netizens expressed  sur-
prise that a littering ticket was is-
sued for shooting rubber bands. Oth-

ers agreed with the fine, saying lit-
terbugs should be punished regard-
less of the size of the item thrown. 

In  a  statement  yesterday,  NEA  
confirmed the offence was commit-
ted on May 23. 

“NEA is aware of the images circu-
lating online of enforcement tick-
ets issued for leaving behind drink 
cans and throwing rubber bands in 
a public place,” the agency said. 

Its  enforcement  officers  ob-
served the man walking towards his 
vehicle  and  shooting  two  rubber  

bands, one after the other, which 
landed on a public road. “Our offi-
cers thus informed him of the litter-
ing offence and issued him an en-
forcement 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 inci-
dent  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 pub-

lic that littering has environmental 
consequences, and keeping our en-
vironment 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 
in 2017. Under the Environmental 
Public  Health Act,  the  maximum  
fine for littering is $2,000 for the 
first conviction, $4,000 for the sec-
ond, and $10,000 for the third and 
subsequent convictions. First-time 
offenders will get a $300 fine. 

Repeat offenders prosecuted in  
court may be fined or get a correc-
tive work order, or both. 

yuntingc@sph.com.sg

Facility may one day 
be used to process 
medical and 
hazardous waste too

The $40 million 
Waste-to-Energy 
Research Facility 
in Tuas South is 
supported by 
the National 
Research 
Foundation, 
National 
Environment 
Agency, 
Economic 
Development 
Board and 
Nanyang 
Technological 
University.
ST PHOTO: 
NG SOR LUAN

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
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Several netizens expressed 
surprise that a littering 
ticket was issued for 
shooting rubber bands. 
Others agreed with the fine, 
saying litterbugs should be 
punished regardless of the 
size of the item thrown. 

NEA enforcement officers observed 
the man walking towards his vehicle 
and shooting two rubber bands, one 
after the other, which landed on a 
public road. ST FILE PHOTO

$300 fine for shooting rubber 
bands sparks debate on littering
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