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To recycle
industrial
waste
water, add
electricity
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Research fellows
Orlando Gracia
Rodriguez and
Hugo Olvera
Vargas with
Assistant
Professor Olivier
Lefebvre at the
Centre for Water
Research at NUS.
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NUS team finds new method that
doesn’t produce secondary waste
Shelina Ajit Assomull
Researchers here have found a new
way to recycle industrial waste water using electricity, which can remove up to 99 per cent of impurities.
The system, developed by a National University of Singapore
(NUS) team, is touted to be cost efficient, as it runs on low electrical
power and does not result in secondary waste such as sludge, which
requires further waste processing.
“Our invention provides an environmentally friendly solution and
helps to raise the overall standard
of industrial waste water treatment,” said Assistant Professor
Olivier Lefebvre from the department of civil and environmental engineering at NUS.
At a press conference yesterday,
Prof Lefebvre said that the system
suits companies that generate
small quantities of waste that is
very hard to treat.
The system uses electro-chemistry to recycle waste water and

does not require the addition of
chemicals. This means the waste
water produced by manufacturing
industries could be on a constant
loop of reusable water.
The global market for waste water recycling and reuse reached
nearly US$12.2 billion (S$16.4 billion) last year, and is expected to
reach US$22 billion by 2021, at an estimated compound annual growth
rate of about 13 per cent, said the
NUS team in a release.
“China will be an important market for this, as industries there need
to discharge a lot of toxic waste water,” said Prof Lefebvre.

He added that industries based in
Singapore but representing other
countries have expressed interest
in the system. These include an engineering firm, a pharmaceutical
company and a local poultry farm.
The NUS system currently requires a low amount of electricity –
six volts – and there are plans to tap
solar power for it too.
“We want to combine this with solar energy to power it but also by using the sun to help the purification
process itself, to create synergies
between sunlight and electricity,”
said Prof Lefebvre.
He added: “Electro-chemistry is

appearing more and more as a technology for the future. It has the
power to create a long-term sustainable environment.”
A prototype of the system has
been developed for $3,000 to
$5,000 and can purify 10 litres of
waste water in six hours.
Prof Lefebvre, who has been
working on the system since July
2015 with five other researchers,
hopes to scale it up by 10 times
within the next year. He added that
$50,000 worth of funding is what
could make this happen.
shelinaa@sph.com.sg

CLEANER AND GREENER SYSTEM

Our invention provides an
environmentally friendly
solution and helps to raise
the overall standard of
industrial waste water
treatment.
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and environmental engineering at NUS.

Battle network upgrades help SAF make better decisions
Kor Kian Beng
Deputy News Editor
In Phoenix (Arizona)
An advanced, real-time battle network that shares intelligence
across Singapore Armed Forces
(SAF) units on where the enemies
are and when to strike has become
even smarter at its job.
Upgrades by the Defence Science
and Technology Agency (DSTA) to
the locally developed command
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and control (C2) system will now
provide commanders and operators stationed at the Command
Post with a more integrated battlefield picture to enable them to
make faster and better decisions.
The DSTA yesterday outlined details of the new key features, some
of which are being tested or unveiled at the ongoing Forging Sabre
exercise near Phoenix, Arizona.
For instance, a new video analytics technology being tested will allow commanders to better assess

the extent of damaged suffered by
enemy targets and to determine
quickly if strikes by the SAF were successful or if more action is required.
DSTA engineer Loke Ee Foong,
the development programme manager, told reporters at Luke Air
Force Base on Monday that this
year’s exercise will also feature a
new technology: simulation components that allow commanders to devise land campaigns to aid their planning in the type of assets to deploy.
The simulation models can also
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level information, such as the number of available or functional assets
and bases.
Colonel Liew Boon Ping, head of
the Integrated System Development Group within the Republic of
Singapore Air Force (RSAF) and director for the air component in Forging Sabre 2017, said the increased integration thanks to the C2 upgrades
allows SAF assets to be deployed in
a quicker and more efficient way.
RSAF assets that are pursuing enemy targets, for example, can re-

Children’s Share-A-Gift wishes fulfilled, thanks to SPH staff
A hundred children who wished
for presents as part of the
Boys’ Brigade Share-A-Gift
project had their wishes
fulfilled at a party in the
Singapore Press Holdings (SPH)
News Centre auditorium in Toa
Payoh yesterday. Now in its
30th year, the year-end
Share-A-Gift project focuses on
fulfilling the “wishes” of the
less fortunate. About 300
wishes from 12 children’s
charities were fulfilled by SPH
management and staff,
totalling about $20,000.
This year’s Boys’ Brigade
Share-A-Gift project will run
until Dec 31. Nearly 76 per cent
of the wishes have so far been
fulfilled. PHOTO: LIN ZHAOWEI

Coffee academy
wins top social
enterprise award
A coffee academy that trains and
employs disadvantaged women
was given top honours yesterday at
a ceremony that recognised homegrown social enterprises.
Bettr Barista, founded in 2011,
was named Social Enterprise of the
Year – the highest honour at this

quest for army assets to help eliminate other targets concurrently.
Previously, army assets could move
in only after the RSAF had completed its mission.
The set-up time of the command
post has also been reduced from two
weeks to one week, thanks to a
server virtualisation technology that
replaces bulky physical server systems with virtual ones that enable
space and computing optimisations.
kianbeng@sph.com.sg

HomeBriefs
SIA, SilkAir to code-share with Scoot
Singapore Airlines (SIA) and SilkAir have inked
a new code-share agreement with low-cost
subsidiary Scoot, which will allow travellers to
fly to more than 130 destinations in total.
A joint statement from SIA, SilkAir and Scoot
said SIA will progressively add its SQ designator
code and SilkAir its MI code to Scoot-operated
flights. The code-share arrangements will begin
with Scoot flights to Athens, Clark, Gold Coast,
Hat Yai, Ipoh, Krabi, Kuching and Palembang.
SIA and SilkAir passengers will be offered
Scoot’s FlyBagEat privileges, which include a
checked baggage allowance, complimentary
meal and beverages, and a blanket for flights
above four hours.
They will also be able to select seats on Scoot
flights online through the SIA and SilkAir
websites when booking their tickets, for a fee.
The code-share flights are subject to
regulatory approvals and tickets will be
progressively made available through the
various booking channels.
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conjure battlefield scenarios that
may not be practical to replicate in
real life, and allow commanders to
train their decision-making skills.
The DSTA has also introduced
“sense-making” tools into C2 to
help commanders in making mission-critical decisions. The aim is to
shorten the “overall sensor-toshooter cycle”, which is the time
that target information is picked up
by sensors until they are eliminated.
For example, a special dashboard
was created to aggregate higher-

year’s President’s Challenge Social
Enterprise Award. It was presented
with the award and a prize of
$50,000 by President Halimah Yacob at the event in the Istana.
The award was started in 2012 to
recognise outstanding social enterprises. This year, 41 enterprises
from industries such as healthcare,
education and food and beverage
took part, and 19 were shortlisted.
Homage and Jaga-Me, two enterprises that help match patients
with caregiving or nursing services,
were joint winners of the Social Enterprise Start-Up of the Year award.
Each took home $20,000 in cash.
F&B firm Popejai took home
$25,000, with the Youth Social Enterprise of the Year award. It provides employment to people with

disabilities, at-risk youth and individuals from low-income families.
Two enterprises received commendations: Soon Huat Bak Kut
Teh for Social Enterprise of the
Year, and ADL Rehab for Youth Social Enterprise of the Year.
Bettr Barista founder Pamela
Chng, 41, said the prize money will
help the business scale up, and expand its regional work with sustainable coffee farmers. So far, the firm
has helped 70 women and youth.
Although it has not been easy balancing business and social goals,
she said: “It’s about looking at the
people we have helped and seeing
how their lives have transformed.
That’s what keeps us going.”
adrianl@sph.com.sg

New director for ISEAS – Yusof Ishak
Mr Choi Shing Kwok, 58, will take over as
director of the ISEAS – Yusof Ishak Institute
from Mr Tan Chin Tiong, 73, who will step
down from the position on Jan 14.
Mr Choi was permanent secretary for the
Environment and Water Resources from July
2012 until he retired in October. He was
permanent secretary for Transport from 2005
to 2012, and director of the security and
intelligence division at the Ministry of Defence
from 1995 to 2005.
Mr Tan, 73, who was the institute’s director
since March 2012, will take on the role of senior
adviser. ISEAS board of trustees chairman,
Professor Wang Gungwu, acknowledged Mr
Tan’s contributions in a statement and
extended his welcome to Mr Choi.

