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Immediate Release  

 
A Decade of Environmental Outreach: Sembcorp Marine’s 
Sembawang Shipyard Promotes Green Awareness to Close to 
10,000 Students Through Green Wave Environmental Care 
Competition Since 2003  
 
Singapore, February 28, 2013: Signifying a decade of commitment in its 
environmental outreach efforts, Sembcorp Marine‟s subsidiary Sembawang 
Shipyard has effectively promoted the green cause to some 10,000 
students through the Shipyard‟s Green Wave Environmental Care 
Competition for Schools since its launch in 2003. 
 
This year, Sembawang Shipyard marks the 10th anniversary of its Green 
Wave Environmental Care Competition for Schools, an outreach 
programme with the objective of encouraging the young generation to be 
proactively involved in preserving and protecting the environment. The 
competition also aims to provide a dynamic platform for youths to harness 
their creative energies in developing innovative green solutions that address 
environmental issues and challenges. The competition has been well-
supported through the years by educational institutions, government 
agencies and industry partners as well as renowned environmentalists in 
Singapore, making it a key event in the Singapore schools‟ calendar.  
 
A total of 269 projects were received this year with participation from close 
to 1,000 students from the various schools, technical institutions and tertiary 
institutions. The project entries in 2012 covered a wide variety of green 
issues and challenges, ranging from environmental pollution and global 
warming to resource scarcity and environmental conservation. The 57 
winning projects, selected after a stringent judging process, were honoured 
during the Green Wave Awards Presentation Ceremony, graced by Guest-
of-Honour Dr Vivian Balakrishnan, Minister for the Environment and Water 
Resources, at the Marina Mandarin Hotel, Singapore this morning. 
Additionally, 2 Good Presenter awards were given out at the Tertiary Level 
for the first time in the competition‟s history.  
 
Mr Ong Poh Kwee, Deputy President of Sembcorp Marine and Managing 
Director of Sembawang Shipyard, said: “We are heartened by the continued 
enthusiasm and passion of our students in sharing their interesting and 
creative ideas via the Green Wave platform, now recognised as Singapore‟s 



annual green event for schools. The impressive level of student participation 
in the last 10 years shows that our young generation cares for the 
environment and is willing to „walk the talk‟ by investing effort to turn their 
innovative ideas into tangible projects and proof of concepts. We have also 
witnessed a maturing of ideas and projects among our student participants. 
Such proactive efforts auger well for Singapore‟s conservation efforts and 
long-term sustainability. 
 
Today‟s milestone celebration will not be possible without the strong support 
and commitment of all involved. Hence, our deep appreciation to all student 
participants, their teachers and parents, our co-sponsors, judges and 
stakeholders for their unwavering support and commitment towards the 
growth of this meaningful green platform for all schools in Singapore.  
 
I congratulate all the winners and look forward to working closely with our 
partners, judges and stakeholders to bring the Green Wave to a new level in 
2013.” 
 
In particular, Sembawang Shipyard would like to thank the competition‟s co-
sponsors, BP Shipping and Shell International Eastern Trading Company 
for their continued strong support. The yard would also like to record its 
deep appreciation to the dedicated panel of judges from the schools, BP 
Shipping, DHI Water & Environment Co. Pte Ltd, Ecospec Global 
Technology, Housing & Development Board, Khoo Teck Puat Hospital, 
Ministry of Education, Nanyang Technological University, National 
Environment Agency, National Parks Board, National University of 
Singapore, Public Utilities Board, Ngee Ann Polytechnic, Singapore 
Environment Council, Singapore Polytechnic, Science Centre Singapore, 
Shell International Eastern Trading Company and Singapore University of 
Technology and Design.  
 
Launch of Green Wave 2013 
The Green Wave Environmental Care Competition 2013 is now open for 
registration and all students and schools are invited to participate and share 
their ideas on environmental care and protection. Winning teams can expect 
the following attractive awards:  
 
Primary Schools   1st Prize  S$4,000  
    2nd Prize  S$2,000  
    3rd Prize  S$1,000  
 
Secondary Schools  1st Prize  S$6,000  
    2nd Prize  S$4,000  
    3rd Prize  S$2,000  
 
Junior Colleges / ITEs  1st Prize  S$8,000  
    2nd Prize  S$5,000  
    3rd Prize  S$3,000  



 
Tertiary Institutions  1st Prize  S$10,000  
    2nd Prize  S$6,000  
    3rd Prize  S$4,000  
 
 
 
The 1st Prize in the Tertiary category is jointly sponsored by Shell 
International Eastern Trading Company, Singapore and includes a one-
month attachment to a Shell associate company. The 1st Prize in the Junior 
Colleges / ITEs category is jointly sponsored by BP Shipping and includes a 
one-month development attachment to BP Singapore.  
 
The prize money for the Primary, Secondary and Junior Colleges / ITEs 
categories would be shared on a 60:40 basis with 60% of the prize award 
going to the school fund and the remaining 40% to the student/students in 
the project team. The prize money for the Tertiary category is shared by the 
student participants in the teams and the tertiary institutions on a 60:40 
basis.  
 
 
About Sembawang Shipyard  
 
Sembawang Shipyard, a wholly-owned subsidiary of Sembcorp Marine, has 
one of the largest integrated ship repair and conversion facilities in 
Southeast Asia. With more than four decades of experience and proven 
track record in ship repair and offshore conversions, the shipyard's world-
class reputation is based on the company's commitment to superior 
customer service, innovative solutions, quality, and strict Health, Safety, 
Security and Environment standards.  Besides the traditional sectors of 
tankers and bulkers, Sembawang Shipyard is a recognised specialist in the 
niche markets of FPSO/FSO conversions, offshore vessels conversions and 
newbuildings, complex lengthening conversions, passenger ship 
conversions/refurbishment, chemical tankers, liquefied gas carriers, 
offshore rigs and navy ship repairs.  

 
In July 2002, Sembawang Shipyard became the first shipyard in South East 
Asia to achieve ISO14001 Environmental System Certification by Det 
Norske Veritas Ltd. The certification is a firm endorsement of the shipyard's 
commitment and efforts towards environmental preservation and protection. 
The Green Wave Environmental Care Competition for Schools is one of the 
shipyard‟s key environmental outreach programmes. The shipyard is 
pleased to be the first in the industry to promote environmental care and 
protection to all schools in Singapore.  
 
 
 
  



For further information or clarification, please contact :  
 
Ms Judy Han      Ms Wang Huiping  
Senior Vice President     Marketing Manager  
Investor Relations & Communications   Sembawang Shipyard Pte Ltd  
Tel: 65-62627203      Tel: 65-67506262  
Fax: 65-62610738     Fax : 65-67581025  
Email: judy@sembcorpmarine.com.sg   Email : huiping@sembship.com  
Website: http://www.sembcorpmarine.com.sg  

 
The press release and details of the Green Wave Environmental Care 
Competition are also available at the website: www.sembship.com/greenwave 
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APPENDIX 1 

 
The Winners for the Green Wave Environmental Care Competition for 2012 are: 
 
(A) PRIMARY LEVEL 
 

Prizes School Title of Project Participants 

1st Prize Award 
$4,000.00 

Yishun Primary School Mpg (Make, Plant And Grow) 
Faith Tham, Sim Su Yin, 
Shermaine Yap, Liu Zhen Peng, 
Jayne Puah  

2nd Prize Award 
$2,000 

Seng Kang Primary 
School 

Suction System To Prevent 
Mosquito Breeding 

Chua Ya Xuan, Wang Sijie, Ng 
Hui Wen  

3rd Prize Award 
$1,000 

Juying Primary School 
2S2SA- Sharp, Sharp, Smell, Smell, 
Away 

Htet Engine Thant, Regina Ng, 
Felicia Fernandez, Charmyne  

Merit Award 
$500 

CHIJ Our Lady Of The 
Nativity (OLN) 

OLN E-Lessons On Eco Art 
Victoria Foo, Valerie Foo, 
Marina Tay  

Merit Award 
$500 

Fuchun Primary School Hush De Flush Jael Koh, Max Tay Kai Yuan  

Merit Award 
$500 

Yishun Primary School Rebirth Of Nature's Colours 
Chen Yuan Yi, Yupar Tin Win, 
Jason Lee, Ng Jun Ze, 
Natthaphong Rojprasithporn  

Merit Award 
$500 

Marsiling Primary School Metal Scrap Musica 

Adib B Mohd Salleh, Muhamad 
Sholihin B Mohamad S, Izzah 
Darwisyah Bte Khamdan, 
Kristina Trisha Bautista  

Merit Award 
$500 

Balestier Hill Primary 
School 

Cardboard Shoebox Aroma Diffuser 
Display 

Christina Naw, Lee Jia Yun, 
Kacy Tan  

Merit Award 
$500 

Juying Primary School Fragrant Enzyme Cleaner 
Kong Mun Bing, Tan Jun Hao, 
Eugene Yap, Ng Jian Zhi  

Merit Award 
$500 

Lakeside Primary School A Greener Choice, A Greener Life! 
Thi Yi Tint Lwin, Gareth Pang, 
Melwinder Kaur, Nur Eshal 
Mohammad Amin  

Merit Award 
$500 

Woodlands Ring Primary 
School 

Save the Endangered Animals 
Ooi Ming Thong, Daniel Chia 
Teck En, Amirah Binte Asri, Lim 
Su Yin 

Encouragement 
Award $200 

Tao Nan School Poogle 
Janika Oh, Martin Ong, Darren 
T. Trisno 

Encouragement 
Award $200 

Woodlands Ring Primary 
School 

Bottled Garden 

Luyun Sean Gabriel Dela Cruz, 
Muhammad Nabil lhsan, Tan 
Yong De, Jasper Ong, Lee 
Cheng Hu  

Encouragement 
Award $200 

Damai Primary School 
Mini Compost Unit for HDB 
Households 

Lim You Zhen, Mohammad 
Ashraaf Bin Mohammed F, Ong 
Zhong Xian, Heng Jun Peng  

Encouragement 
Award $200 

Xingnan Primary School The Water Saver Marcus Lee, Ong Yu Xiang  

 
  



(B) SECONDARY LEVEL 
 

Prizes School Title of Project Participants 

1st Prize Award  
$6,000 

Woodlands Secondary 
School 

Making Paint from Calcium 
Carbonate recycled from shells in 
foodwaste 

Saarvieenrash Ragubalar, 
Gurpreet Kaur Dhaliwal, Ang Ee 
Jin, Kat Wan Yee  

2nd Prize Award 
$4,000 

Hwa Chong Institution 
(High School) 

Green Shell Cataysts for the 
Synthesis of Biodiesel 

Elton Pan, Eugene Toh, Joshua 
Tan  

3rd Prize Award 
$2,000 

NUS High School of 
Mathematics & Science 

Enhancing the Oleophilic Property of 
Cellulosic Wastes for Oil Spill 
Remediation 

Justin Wong  

Merit Award 
$1,000 

Hwa Chong Institution 
(High School) 

From Shell to Hydrogel 
Tan Jun Yang, Kevin Tan, Jaw 
Li Wen  

Merit Award 
$1,000 

Hwa Chong Institution 
(High School) 

Optimizing the procedures for the 
synthesis of bioethanol 

Li Lidao, Jeremy Lee, Wu 
Licheng, Walter Kong  

Merit Award 
$1,000 

Raffles Institution 

A comparative investigation into the 
effectiveness of mollusks and 
arthropods as water filtrations 
devices 

Zhang Wen, Aaron Quak, Tan 
Jun Xiang  

Merit Award 
$1,000 

Raffles Institution 
Concurrent removal of heavy metal 
ions and hydrogen production from 
water using TiO2 nanotubes 

Lawrence Wong, Melvin Ng, 
Ryan Chua  

Commendation 
Award $500 

Fairfield Methodist 
School (Secondary) 

The Great Hairifix 
Cheah Sziyun, Wesley Poh, 
Alvina Adimoelja, Christopher 
Chua, Samuel Ting  

Commendation 
Award $500 

Hwa Chong Institution 
(High School) 

Synthesis of magneetized spent 
coffee ground test its chemical 
stability in various waters with 
different pH and salt concentrations 

Li Wong Kin, Winston Tan, 
Jesse Tan  

Commendation 
Award $500 

Raffles Institution 
Investigating effectiveness of net 
zero-carbon emission fuel produced 
from waste fruit fibers 

Ng Jia Sheng, Darren Low, 
Chen Yuran, Jonathan Leong, 
Sun Jiarui  

Encouragement  
Award $200 

Anglican High School 
Portable Mini Prototype of a 
Passive, Non-Circulating Home 
Vertical Farming Set-up 

Dannica Ong, Jesslyn Koh, 
Andrea Esmeralda Halim, Leong 
Hui Ting, Julio Nicholas Halim  

Encouragement  
Award $200 

Nanyang Girls' High 
School 

Developing a biodegradable 
insecticide using glycoalkaloid 
extracts, a-solanine and a-
chaconine, found in potato plants 

Li Yi Fan, Tan Ting Ting, Ang 
Kia Yee, Xiao Jiachun  

Encouragement  
Award $200 

Raffles Institution Lint Paper 
Tommy Ong, Timothy, Kevin 
Wang, Joshua Wong, Eric Zhao  

Encouragement  
Award $200 

Tanjong Katong Girls' 
School 

To investigate into the potential of 
harnessing biofuel from fruits and 
seeds from roadside trees 

Chelsea Ip, Luo Yuchen, Lee 
Wenxin, Megan Mun, Jane 
Seah, Desiree Koh 

 
  



(C) JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 
 

Prizes School Title of Project Participants 

2nd Prize Award 
$5,000 

ITE College Central 
(Tampines Campus) 

Heat Accumulator for Gas Stove 
Liew Wei Seng, Joey Leow Wei 
Hong  

3rd Prize Award 
$3,000 

ITE College Central 
(Yishun Campus) 

Beach-Cleaner 

Lim Wei Jie, Alfred, Tay Wei 
Sheng, Suriakanthan S/O 
Ganesan, Natcha Bunset, 
Johanthan Yeo  

Merit Award of 
$1,000 

ITE College Central 
(Yishun Campus) 

Refrigerator Energy Waste Alert 

Muhammad Faiz Bin Muhd 
Mustaffa, Wong Sian Liang, 
Audric Ping, Kenny Tan, Jeanni 
Francisca  

Merit Award of 
$1,000 

ITE College West Water Tap Saving Device (WSTD) Seah Wei Wei, Jovian Phua  

Commendation 
Award $500 

ITE College Central 
(Tampines Campus) 

Extreme Dustbin (a.k.a Extreme 
Trash Bin) 

Suresh Kumar S/O 
Subramaniam, Neo Jun Hao, K 
Aravinn, Ooi Yong Xiang, Raden 
Muhammad Dzulkarnean B 
Ahmad  

Commendation 
Award $500 

ITE College Central 
(Tampines Campus) 

Eco-friendly Umbrella dryer 
Sebastian Tan, Hay Yao Hui, 
Toh Lee Ting  

Commendation 
Award $500 

ITE College Central 
(Yishun Campus) 

Hydro Clarifier 
Nelson Lim, Shi Weiyue, 
Mohamad Syamirul Bin Arshad, 
Andy Goh, Tan Yong Siang  

Commendation 
Award $500 

ITE College East Water Saving Ring 
Muhammad Syafiq B Ruba'ee, 
Spencer Yee, Koh Kai Xuan, 
Freddie Pang  

Commendation 
Award $500 

ITE College West 
Portable Bird nest Monitoring 
system 

Tan Chun Huat, Andrew Sim, 
Syamsul 'Arifin B Mohmad 
Razak  

Commendation 
Award $500 

ITE College West Smart Tank 
Muhammad Izzwan Bin Misran, 
Amos Chiew  

Encouragement 
Award $200 

Anglo-Chinese School 
(Independent) 

Towards Human Hair as a universal 
ionic biosorbent in water purification 
packed-bed columns - An investigation 
on the viability of human hair as a 
common biomaterial for anion 
absorption by using the phosphate ion 
as a case study 

Choo Jia Le  

Encouragement 
Award $200 

Anglo-Chinese School 
(Independent) 

Investigating the Bio-remediative 
properties of white-rot fungi on 
pesticides 

Jerald Seow  

Encouragement 
Award $200 

Hwa Chong Institution 
Synthesising A Natural Water 
Filtration System To Obtain Potable 
Water 

Tan Jing Long, Ang Wei Jian, 
Yuan Han, Lee Choon Kiat 

Encouragement 
Award $200 

ITE College Central 
(Tampines Campus) 

One Switch Saving 
Chiang Ee Meng, Pang Chong 
Chow, Nur Hidayah  

Encouragement 
Award $200 

ITE College Central 
(Yishun Campus) 

Urban Electric Generator 

Jude Christopher, Mohd Hafiz 
Bin Mohd Zailani, Muhammad 
Hasri Bin Md Ibrahim, Nur Azlin 
Bte Azin, Ahmad Faizal Bin 
Mohamed, Levainthiran S/O 
Sunthiramogan,  

Encouragement 
Award $200 

ITE College West Fuel Vapor Removal System Cheong Siew Vim  

 
 
 
 
(D) TERTIARY LEVEL 



 

Prizes School Title of Project Participants 

2nd Prize Award 
$6,000 

Temasek Polytechnic Development of the Abstergo 
Leonard Tan, Shera Tan, Shi 
Bingzhe  

3rd Prize Award 
$4,000 

Ngee Ann Polytechinc Worry-Free Night Sleep Ng Siew Ming, Darren Lee  

3rd Prize Award 
$4,000 

Temasek Polytechnic Anti-Mosquito Pail 
Cecelia Tay, Vera Zheng, 
Serene Tan  

Special Merit 
Award $2,000 

Singapore Polytechnic The Recycler Express 
Liu Xiao Qi, Zhou Yu Ke, Heng 
Cheng Sin, Panrawee 
Sangiamkul  

Merit Award 
$1,000 

National University of 
Singapore 

Waste to Fuel 
Chan Wei Nian, Lee Hao Ran, 
Low Kee Guan, Ong Gim Hoe, 
Zhao Dexin  

Merit Award 
$1,000 

Ngee Ann Polytechnic Vertical Eco-Farming System 
Muhammad Bin Mohd Jauhari, 
Julia Thiri Soe  

Merit Award 
$1,000 

Singapore Polytechnic 

Potential Use of Sand-Coffee 
Column Filtration System for Trace 
Copper Removal From Rooftop 
Runoff 

Lim Chin Haow, Saw Kay Heng, 
Fu Jia Jun  

Commendation 
Award $500 

Singapore Polytechnic Flood-friendly toilet 
Ng Pey Ling, Ivan Cheng Jia 
Xing, Chee Kai Li  

Commendation 
Award $500 

Temasek Polytechnic Social Friendly Pram 
Vera Zheng, Grace Lu Jin Hui, 
Eileen Wong  

Encouragement 
Award $200 

BCA Academy Air-Conditioner using R-718 
Chen Fei, Wang Guan Yuan, 
Wang Fang Jing, Zhao Rui Xue 

Encouragement 
Award $200 

Nanyang Polytechnic Micro-Hydropower System 
Jason Chin Ting Yi, Chia Wee 
Kiat, Tan Jun Kang, Feng Jiawei  

Encouragement 
Award $200 

Singapore Polytechnic 
Salvaging the Eco System by 
Reusing Algae 

Leo Xin Yi, Brenda Ng Hui Min, 
Tan Yan Shan  

 
 
(E) GOOD PRESENTER AWARD 
 

Prizes Name School Title of Project 

Good Presenter Award 
$500 

Muhammad Bin Mohd Jauhari Ngee Ann Polytechnic 
Vertical Eco-Farming 
System 

Good Presenter Award 
$500 

Panrawee Sangiamkul 
Singapore 

Polytechnic 
The Recycler Express 

 



(A) PRIMARY LEVEL 
 

Prizes School Title of Project Participants 

1st Prize Award 
$4,000.00 

Yishun Primary School Mpg (Make, Plant And Grow) 
Faith Tham, Sim Su Yin, 
Shermaine Yap, Liu Zhen Peng, 
Jayne Puah  

Project Summary 

In this project, biodegradable flower pots were made out of various recycled materials such as dry leaves, 
monthly pruning from the school garden and shredded paper. We blended the recycled materials into a pulp 
and combined it with tapioca starch to bind them together. Some herbs and spices were also added for 
fragrance and colour. For some pots, we also inserted different dry seeds at the sides of the pot so that pupils 
will only be required to add in soil and water for these seeds to germinate. 
 
Once the seedlings have matured, the biodegradable pots can be directly buried in the ground with the plants 
still inside. The pots will eventually blend into the surrounding soil as compost while the plant roots will be able 
to grow through the pot walls and into the surrounding soil. By doing so, we hope that seedlings would 
experience less transplant shock and root disturbance. At the same time, the pots are able to retain moisture 
within their walls, so less watering is needed for growth. 
 
This project has allowed the school to turn waste into something functional and environmentally friendly. At the 
same time, due to the low cost of this project, many more pupils can be involved and this can be an engaging 
platform to educate them to care for their environment. 
 

2nd Prize Award 
$2,000 

Seng Kang Primary 
School 

Suction System To Prevent Mosquito 
Breeding 

Chua Ya Xuan, Wang Sijie, Ng Hui 
Wen  

Project Summary 

Dengue fever is transmitted mainly by the aedes mosquito. The problem of dengue fever is worsened by the 
increasing presence of mosquitoes. Stagnant water breeds mosquitoes. Stagnant water is usually found in 
drains, open pipes, pails of unwanted water in households, rain gutters etc. the mosquito lays its eggs on the 
top of the stagnant water, continuing the species of the mosquito as the larva grows. The two are the main 
causes of dengue fever, which using our device can prevent it. 
 
The problem of stagnant water may be even more pronounced in private housing, as their roof gutters are very 
prone to accumulating water. It is both dangerous and inconvenient for private housing owners to check their 
rain gutters frequently for the presence of stagnant water. Hence, our project is to drain off the stagnant water 
from the rain gutters, to prevent the breeding of mosquitoes, and hence the spread of dengue fever. The 
stagnant water collected can also be used for watering of plants, or cleaning of corridors, which can help to 
save water, and hence the environment. 
 
The device uses solar power, therefore, it is environmentally friendly.  The solar energy will be stored in the 
battery for use. The device will detect stagnant water in the rain gutter and the pump will suck it up. If there is 
minimal amount of water, the device will not activate the pump. The water will be left to evaporate so as to save 
energy. Using this device, we will be able to suck up stagnant water from the rain gutter and minimise breeding 
of mosquito and help prevent dengue fever. 
 

3rd Prize Award 
$1,000 

Juying Primary School 
2S2SA- Sharp, Sharp, Smell, Smell, 
Away 

Htet Engine Thant, Regina Ng, 
Felicia Fernandez, Charmyne  

Project Summary 

We aim to create a useful product using recycled resources. We aim to transform a Tetra Pak into a useful 
storage for pencil shavings after sharpening of pencils or colour pencils. The pencil shavings collected will be 
filtered to remove the pencil lead and the remaining shavings to be turned into potpourri by adding in essential 
oil. 
 
We collected Tetra Paks from the school canteen, washed and dried them. A slit was cut near the base of the 
Tetra Pak to separate the top and bottom. To secure the Tetra Pak, a u-shaped flap was created. In order to 
separate and filter the pencil lead from the shavings, we used the Styrofoam fruit wrap. 
 
To cater to massive users, we selected sharpeners that could be used to sharpen pencils of hexagonal, round 
as well as triangular in shape. Each sharpener is secured and fitted nicely so that it would not drop off during 
sharpening. As the sharpeners are of very good quality, a pencil could be sharpened by joust turning three 
rounds around the sharpener.  
 
After the pencil shavings are being filtered through the Styrofoam fruit wrap, they would be poured into special 
containers or bottles to be used as potpourri. Citronella Oil was chosen to be used to fragrant the potpourri to 
ward off mosquitoes. The fragrant shavings could be placed in any areas of the home or school. 
 

  



Merit Award 
$500 

CHIJ Our Lady Of The 
Nativity (OLN) 

OLN E-Lessons On Eco Art 
Victoria Foo, Valerie Foo, Marina 
Tay  

Project Summary 

OLN E-Lessons on Eco Art is an ICT package that has been created to instil informative and responsible values 
towards the environment. OLN E-lessons on Eco Art documents a total of 6 online and interactive Art lessons. 
This package provides student-directed experiential learning and procedural process learning for our Upper 
Primary pupils. In turn, the Upper Primary pupils will benefit from this package and they are able to construct 
their three-dimensional sculptures using recyclables. OLN E-lessons on Eco Art can be used as a teaching tool 
in class to provide an educational platform of learning beyond the four walls type of the environment and 
adhering to the MOE directive of TLLM (Teach Less Learn More).  There is also the element of fun-infused 
learning for the pupils when they can participate actively in the e-lessons, constructing their own three-
dimensional sculptures. In retrospect, the pupils are made to understand that maximising the available 
environmental-friendly resources is to avoid wasting our Singapore limited natural resources. They will have the 
opportunity to apply their Science knowledge when identifying suitable recyclables for their three-dimensional 
sculptures, embracing creativity, sturdiness and impactfulness in their completed three-dimensional sculptures. 
 

Merit Award 
$500 

Fuchun Primary School Hush De Flush Jael Koh, Max Tay  

Project Summary 

Looking at the clothing being washed in the washing machine, we believe that the greywater from the washing, 
if not recycled, will be ended up in sewers. As such, we are urged to reuse the water in order to reduce our daily 
water consumption and thereby paying less for the water bills. 
 
In our project, we collected the greywater from the last wash of the washing machine in a sturdy recycled 
container which is placed above the cistern. A rubber hose is securely attached on the outlet of the container 
and connected to an inlet found at the back of the cistern. The water from the washing machine will flow into the 
container through the opening on the cover of the container. The capacity of water collected in the container is 
sufficient to support at least three flushes. 
 
As water is precious, we affirm that our project can help every household to cut down the daily water 
consumption and thus reduce the monthly water utility bills. 
 

Merit Award 
$500 

Yishun Primary School Rebirth Of Nature's Colours 
Chen Yuan Yi, Yupar Tin Win, 
Jason Lee, Ng Jun Ze, 
Natthaphong Rojprasithporn  

Project Summary 

Fruit peels and vegetable parts are usually thrown away and that would create more waste. Instead of buying 
paint for art purposes, colours can be obtained from nature by extracting and making dyes from fruit peels such 
as mangosteens and dragonfruit. Dye can also be extracted from leftover vegetable parts such as turmeric or 
pandan. These dyes can be used for painting or dyeing fabric. This project aims to promote waste management 
in the form of collecting used fruit peels as well as vegetables and extracting natural food colouring to create 
natural colour dyes. We would also like to show that plants are useful in many ways and we should grow more 
plants and protect them. 
 

Merit Award 
$500 

Marsiling Primary School Metal Scrap Musica 

Adib B Mohd Salleh, Muhamad 
Sholihin B Mohamad S, Izzah 
Darwisyah Bte Khamdan, Kristina 
Trisha Bautista  

Project Summary 

Being Environment Champions and members of the Green Club in school, we were gathered by our Green Club 
teach, Mdm Sharifah, and informed of the assistance that was required by the Drumz Club in order to 
participate in the National Creative Percussion Competition 2012.  Our teacher informed us that we were 
required to source out for recyclables that could be used to make musical instruments as well as provide 
suggestions in the making of the musical instruments. 
 
We had experienced using recyclables in making sculptures and art pieces. We felt challenged as it was the 
first time that we were involved in the making of musical instruments. As we do not have any musical 
background our teacher needed to lead us in a discussion bringing us back to the music lessons that we had in 
school. We were told to recall on the musical instruments that were used or introduced during our music 
lessons. 
 
We managed to come up with several pieces of musical instruments, the simplest being the maracas or our 
version of it, the shakers. Our school teachers and friends were very helpful in supplying us with recyclables 
made of metal or metal parts. We received big biscuit tins, saucepans, unwanted keys and short metal rods that 
were obtained from a machinist workshop. A teacher also obtained an electric kettle that was discarded by a 
relative. 
 
We browsed the internet for ideas and we came across a video entitled „Scrap metal makes beautiful music in 
Paraguay‟. The instruments made from recyclables were more sophisticated. With the recyclables in our 
collections, we sat down and discussed on the musical instruments that we could make from them. 
 

Merit Award 
$500 

Balestier Hill Primary 
School 

Cardboard Shoebox Aroma Diffuser 
Display 

Christina Naw, Lee Jia Yun, Kacy 
Tan  



Project Summary 

The theme for Green Wave Environment Care Competition 2012 „The Earth is yours, Help to make it greener‟ 
has presented us at Balestier Hill Primary School an opportunity to play our part in protecting the environment 
by preserving its beauty and resources for future generations. 
 
In this project, we have chosen to focus on reducing waste through the resourceful use of items that are 
commonly discarded.  After several sessions of brainstorming, we have decided to use a commonly discarded 
item, the shoebox, to create a spice diffuser that is able to repel pests such as ants, mosquitos, moths and 
silverfish in a natural and pesticide-free manner. The use of a spice diffuser not only allows for actualisation of 
the 3Rs (namely, „Reduce, Reuse, Recycle‟) but it also presents us the opportunity to learn more about spices. 
It also gives our pupils an avenue to be creative and to create an environmentally-friendly object that has 
practical uses. Also, this project is easy to design and implement. 
 
Lastly, we hope to use this project as a means to educate our school community, be it staff or pupils, about 
environmentally-friendly practices, specifically in the areas of Zero Waste and 3Rs. Through this small but 
significant project, we want to pave the way for our school to work towards, the goal of the Zero Waste 
Singapore initiatives. 
 

Merit Award 
$500 

Juying Primary School Fragrant Enzyme Cleaner 
Kong Mun Bing, Tan Jun Hao, 
Eugene Yap, Ng Jian Zhi  

Project Summary 

Our group intends to make use of fruit peels to create enzyme cleaners as an organic cleaning agent that is 
more environmentally friendly. We hope to experiment with different types of grimes to see how effective each 
type of enzyme cleaner is. 
 
We understand that similar projects have been carried out by others with regards to the use of fruit peels. 
However, our project not only aims to test the effectiveness of the different enzyme cleaner, we would also like 
to find out the most fragrant of them all.  In other words, we want to find an enzyme cleaner which is fragrant 
and effective. By finding an enzyme with such qualities, we hope to motivate more users to replace the 
commercialised cleaning agents with organic ones. 
 
Our group came up with this project after much observation of the disposal of the fruits at the fruit stall in the 
canteen. We feel that it is a waste for the fruit stall auntie to dispose the fruit peels and therefore, decided to 
recycle the waste. So we made use of the fruit peels of the common fruits sold in the canteen and transform 
them to a useful enzyme cleaner. 
 
We collected different types of fruit peel to allow them to ferment in a mixture of brown sugar and water. Theses 
containers were left to ferment for around 3 months. They are then used to test on paint-stained palettes of the 
Art Club and oily beakers to test their effectiveness. 
 

Merit Award 
$500 

Lakeside Primary School A Greener Choice, A Greener Life! 
Thi Yi Tint Lwin, Gareth Pang, 
Melwinder Kaur, Nur Eshal 
Mohammad Amin  

Project Summary 

According to the World Health Organisation, between 1 million and 25 million people suffer from pesticide 
poisoning each year. Some pesticides contribute to pollution, global warming and the depletion of ozone layer. 
 
We have noted that the Aglaonema plants in our school garden occasionally get infested by mealy bugs. In 
order to minimise the risks of using chemical pesticides on our health and the environment, our team wants to 
make homemade organic pesticide to ward off the mealy bugs. We will be able to save costs and also increase 
environmental awareness by communicating the merits of our homemade organic pesticide to our schoolmates 
and to the community during outreach events. 
 

Merit Award 
$500 

Woodlands Ring Primary 
School 

Save the Endangered Animals 
Ooi Ming Thong, Daniel Chia, 
Amirah Binte Asri, Lim Su Yin 

Project Summary 

Our project aims to encourage others to conserve natural habitats so that wildlife such as tigers, hornbills, 
pandas etc can continue to exist. We will convey this message to protect the wildlife by making bookmarks, 
posters, postcards and creating a blog where our team will be posting about the plight of these wildlife and how 
individuals can do their part in helping to protect these wildlife. More importantly, we would like to convince 
others that all living creatures are interconnected via the food web and if parts of the food web go missing, it will 
affect us and other organisms in the complex food web that exist on earth. 
 

  



Encouragement 
Award $200 

Tao Nan School Poogle 
Janika Oh Ja-Min, Martin Ong, 
Darren T. Trisno 

Project Summary 

Poogle is a dog poo-picker specially designed for all pet owners, young and old. It is modular and can attach 
most essentials, such as plastic bag dispenser, dog leash, torchlight, water bottle and walking stick when one 
brings his/her dog for a walk. With Poogle, there will be no bending or straining of the back and knees. Other 
benefits include: user friendly, light-weighted, hygienic, and foldable for easy storage and portability. We used a 
recycled plastic bag which encourages the practice of 3Rs (Reuse, Reduce, Recycle). These benefits will 
encourage more responsible pet owners and keep our environment pleasant and clean. 
 

Encouragement 
Award $200 

Woodlands Ring Primary 
School 

Bottled Garden 

Luyun Sean Gabriel Dela Cruz, 
Muhammad Nabil lhsan, Tan 
Yong De, Jasper Ong, Lee Cheng 
Hu  

Project Summary 

The aim of our project is to reach out and educate the public from any walks of life on how to create a simple 
bottled garden of their own and how to sustain the bottled garden they have created. In the workshops that we 
conduct for the public during community events such as the Youth for the Environment Day 2012, we educate 
students and teachers how to set up their own bottled gardens, how to sustain them and what are the positive 
impacts creating bottled gardens activity has on the environment. 
 
In our project, we not only conduct workshops, our team also designed a flyer which has step-by-step 
instructions on how to create a bottled garden. These flyers can be distributed to the public during our outreach 
events conducted for the public. Our team also made a poster which we usually bring along during our outreach 
events. We make use of the poster to show participants the steps involved in creating a bottled garden. 
 
Our team has been conducting „Creating Bottled Gardens‟ workshops using an indoor plant called fittonia and 
aluminum plants. Our teacher actually inspired us to learn how to create bottled gardens using plants other than 
the indoor plants. Our team has explored creating bottled gardens using a carnivorous plant such as Venus 
flytrap and succulent plants. Our team will continue to explore creating more bottled gardens using plants which 
we can easily find within our school. In our next bottled garden activity, we will try to create bottled gardens 
using rabbit‟s foot ferns, mosses and pitcher plants. 
 
Our team hopes that we could reach out to more people to share with them this interesting activity which can be 
a family bonding activity which anyone can embark on or it could be turned into a favourite pastime. What is 
important is that whenever you are creating a bottled garden of your own, be sure that the plants that are placed 
in your bottle have the same needs. If you are using indoor plants, make sure the bottle contains plants which 
require similar amount of water. Just remember that succulent plants cannot be house together with water-
loving plants. 
 

Encouragement 
Award $200 

Damai Primary School 
Mini Compost Unit for HDB 
Households 

Lim You Zhen, Mohammad 
Ashraaf Bin Mohammed F, Ong 
Zhong Xian, Heng Jun Peng  

Project Summary 

Why the need to recycle food waste 
Based on the waste statistics released by National Environment Agency in 2011, the percentage of food waste 
generated by Singaporeans stand at 10%. Out of this 10%, only 2% of our food waste is recycled. 
 
This inevitably causes strain on the already busy incineration plants and the landfill at Semakau Island. 
 
Food waste can be useful compost which will be a waste of resources if they are merely sent to the landfill. In 
the cause of food preparation, a large amount of waste is generated, from the factories to each individual 
household. As such, it is critical for the household to start recycling their food waste in a more creative manner. 
 
How to Recycle 
Currently the idea of compost has not caught on locally due to the space constrain in the HDB living 
arrangements and an awareness of composted. Given that the amount of organic food waste that can be 
composted efficiently stands only at around 5g per day, it is not necessary to have a large bin as what other 
compost bins are commercially. 
 
Our idea of Compost 
The compost bin should be able to be placed strategically in the kitchen and must be minimally space 
consuming. It must also not emit pungent odour which means air circulation should be sufficient. The cost of the 
compost bin must also be affordable to that a simple starter kit can be introduced to allow the heartlanders from 
the oldest to the youngest to start composting.  
 

  



Encouragement 
Award $200 

Xingnan Primary School The Water Saver Marcus Lee, Ong Yu Xiang  

Project Summary 

Due to land scarcity in Singapore and the rapidly increasing population, land is needed to build more facilities 
and to cater to her needs. The government has built more reservoirs such as the Marina Barrage and water 
plants such as NEwater and Desalination plants to increase water supply for the nation. Two-thirds of Singapore 
has become water catchment by 2011. This would be using land which could be used to build houses and other 
facilities. 
 
45% of water demand comes from domestic sector and each Singaporean uses 155 litres of water daily on 
average today (PUB, 2012). It drawn to us that besides conserving water and increasing water efficiency, each 
and every one of us could also help to lighten the reliance of getting water from the four national taps by having 
a „green water plant‟ that could help us recycle water to portable state. 
 
Therefore, in this project, our team would like to explore the possibility of developing interesting and practical 
way to get portable water without using a huge land space. The idea came when we chanced upon the findings 
from USGS website. It states that an acre of corn gives off about 11,400 – 15,100 litres of water each day 
(USGS, 2012). This would mean we would be able to collect about 3.5 litres per square meter each day. Hence, 
we would like to extend the idea of getting fresh water from plants through transpiration – Water Saver. A plant 
is grown in a bottle and the water loss from the plant through transpiration is trapped by the plastic covering at 
the top and flows to the sides, waiting to be accumulated and collected. This method can be easily used along 
the corridors of HDB flats and rooftops gardens. 
 

 
  



(B) SECONDARY LEVEL 
 

Prizes School Title of Project Participants 

1st Prize Award  
$6,000 

Woodlands Secondary 
School 

Making Paint from Calcium 
Carbonate recycled from shells in 
foodwaste 

Saarvieenrash Ragubalar, 
Gurpreet Kaur Dhaliwal, Ang Ee 
Jin, Kat Wan Yee  

Project Summary 

Calcium carbonate is a raw material used in huge quantities in various industries such as in the construction 
industry, as ingredients for building material, coatings and cement and in the manufacturing of common 
products including paint, glass, plastics, paper and antacids. A total of 1.2 million tons of calcium carbonate was 
used in paint production annually in America, Western Europe and China. Commercially, calcium carbonate is 
obtained via mining and quarrying which often lead to adverse impact to the environment and the ecosystem 
resulting in the loss of habitat, loss of biodiversity, soil erosion, deforestation, noise air and water pollution. 
Thus, it is important to explore alternative sources of calcium carbonate which are more environmentally 
friendly. 
 
In our project, we explore the feasibility of using calcium carbonate that is recycled from food waste including 
the shells of hen eggs and a few types of shellfish such as the ark clam, bamboo clam (Lala) and mussels in 
one of the main application for calcium carbonate, paint production. 
 
These various types of shells were tested for their calcium carbonate content with the result of a high calcium 
carbonate content of 92.5% for Venus clams, 92.3% for Bamboo clams (Lala), 88.8% for hen eggshells and a 
relatively lower content of 77.3% for mussels. Based on these data, we selected the Venus clams, Bamboo 
clams (Lala) and hen eggshells to proceed with our investigation as they contain a lower concentration of 
impurities. 
 
We collected the hen eggshells and the shells of Venus clams and bamboo clams (Lala) and processed them 
by crushing and grinding to obtained fine particles which were then sieved. Manual grinding for the shellfish was 
tedious as they were too hard and we were unable to obtain the required amount of calcium carbonate powder 
for our investigation. Egg shells were softer and the calcium carbonate particles from the eggshells which were 
obtained from manual grinding were sent to TUV SUD PBS, a product-testing company for filtering to obtain 

calcium carbonate powder which was finer than 44 m in particle size. 
 
With assistance from Nippon Paint, our recycled source of calcium carbonate was made into paint and was 
tested against a standard paint using testing methods that adheres to the Singapore Standard (SS) and 
American Society of Testing and Material (ASTM). 
 
Based on the detailed test results, our paint product was comparable to the standard paint. This shows that it is 
possible to use recycled source of calcium carbonate from waste products such as eggshells in paint-making. 
Improvements can be made to our recycle source of calcium carbonate by filtering it through a finer sieve of 500 
mesh size to improve the fineness of the paint and further treatments can be performed to remove impurities so 
as to whiten the paint manufactured. 
 
We think that with the appropriate equipment and facilities, recycled calcium carbonate which are derived from 
shellfish can also be obtained and applied in paint-making. Further investigation can also be carried out to test 
for the applications of the recycled calcium carbonate in other products. 
 

2nd Prize Award 
$4,000 

Hwa Chong Institution 
(High School) 

Green Shell Cataysts for the 
Synthesis of Biodiesel 

Elton Pan Zi Heng, Eugene Toh, 
Joshua Tan  

Project Summary 

Environmentally friendly biodiesel catalysts were prepared through incomplete carbonization of prawn and 
flower crab shell, followed by loading of a modifier (K2CO3 or KF) on the resultant and then thermal activation. 
Scanning Electron Microscope was used to investigate the structure of the catalysts prepared. Subsequently, 
the catalysts were tested for their performance in catalysing the transesterification reaction. It was found that the 
catalytic performance was dependent on the preparation material, such as the type of shell and modifier used. 
In addition, these catalysts being heterogeneous in nature can likely be reused, due to ease of recovery. The 
possibility of recovery was confirmed for the prawn shell KF catalyst, hence further promoting the viability of 
utilizing waste shell as green catalysts for synthesis of biodiesel. Quality of biodiesel was compared between 
the different catalysts, in terms of heat of combustion and density. Proton Nuclear Magnetic Resonance was 
used to analyse the biodiesel samples to ascertain the conversion of oil to biodiesel. Results show that the 
prawn shell catalyst was superior to its flower crab shell counterpart, with its percentage conversion reaching 
93.4% at optimal conditions. This catalyst also has a porous structure and relatively small particle size, which 
account for its superior performance. Exhibiting high catalytic activity and environmentally friendly properties, 
the prawn shell catalyst has potential to be used as heterogeneous catalyst for biodiesel production.  
 

  



3rd Prize Award 
$2,000 

NUS High School of 
Mathematics & Science 

Enhancing the Oleophilic Property of 
Cellulosic Wastes for Oil Spill 
Remediation 

Justin Wong  

Project Summary 

Oil spills, and even minor oil pollution of coastal water, can be greatly detrimental to marine life. In this project, a 
horticulture waste was processed to make it water-proof as well as having the capacity to absorb a large 
quantity of oil. The proof of this hypothesis was approached from the chemistry knowledge that the destruction 
of the hydroxyl bonds makes plant fibres hydrophobic. It was also speculated that oleophilicity, or oil 
absorbance property, may be enhanced as a result of such chemical change. Wind-fell pom pom fruits were 
selected as the candidate fibres for oil sequestration because they float on water due to their sponginess. It is 
also easier to collect the oil-soaked pom pom fruits which remain intact as a substrate floating in the sea. 
 
This project demonstrated the enhanced potential of applying torrefaction on natural fibres to remove water-
soluble substances in the fibres, reduce water-soluble substances in the fibres, reduce water-absorption 
tendency and enhance oil absorption capacity. Another advantage of hydrophobicity is that the torrefied 
materials can be stored for a long period of time without fungal attack or bacterial decay. It can be concluded 
that torrefaction is a technically viable process to manufacture oil-scavenging materials from horticulture or 
agriculture wastes. 
 

Merit Award 
$1,000 

Hwa Chong Institution 
(High School) 

From Shell to Hydrogel 
Tan Jun Yang, Kevin Tan, Jaw Li 
Wen  

Project Summary 

Hydrogels are networks of polymer chains that are highly absorbent and flexible like natural tissue. Due to their 
water absorbent properties, hydrogels are widely used in sanitary napkins, diapers and fertilisers. Previously, 
hydrogels were synthesized using cellulose. Our group intends to use chitin, chitosan and modified chitosan to 
do so instead. Chitosan is a derivative of chitin which can be easily obtained from crab shell. Crab shells are a 
rich source of chitin, however, they are often thrown away, resulting in waste of useful resources. Hence, we 
aim to extract chitin from crab shells and convert it to chitosan. The chitosan will also be chemically modified to 
determine whether the water absorbency of the hydrogel can be further improved through chemical reaction. 
Then hydrogel will be synthesized from the chitin, chitosan and chemically modified chitosan and their water 
absorbency compared. By using organic sources, the synthesized hydrogels will be biodegradable and 
biocompatible. They will also be more economical since they were synthesized from waste materials. The 
hydrogels synthesized were characterized by Infrared Spectroscopy. Water absorbency and biodegradability 
tests were then carried out on the hydrogels. Results show that chemically modified chitosan hydrogels 
displayed better water absorbency than chitosan and chitin hydrogel in deionised water. Furthermore, in 
aqueous sodium chloride solution, water absorbency of the chemically modified chitosan hydrogels was not 
vastly affected. In contrast, commercial hydrogels were reported to show a drastic decrease in water 
absorbency when soaked in aqueous sodium chloride. Hence chemically modified chitosan hydrogel has the 
potential to be used as a material for drug delivery systems. All hydrogels synthesized were able to biodegrade. 
Useful products (diapers, fertilizers and alginate beads for drug delivery systems) were made from the 
chemically modified hydrogels. Crab shells which are unexploited in Singapore can be put to good use by using 
it as a starting material for the synthesis of hydrogels. 
 

Merit Award 
$1,000 

Hwa Chong Institution 
(High School) 

Optimizing the procedures for the 
synthesis of bioethanol 

Li Lidao, Jeremy Lee, Wu 
Licheng, Walter Kong  

Project Summary 

As fossil fuel supplies continue to dwindle, it is urgent to find alternate energy source, such as bioethanol. This 
project aims to convert the cellulose and sugar in sugarcane bagasse to ethanol through pre-treatment, 
hydrolysis and fermentation. In the spirit of creative and energy conversation, we decided to reduce the pre-
treatment temperature from commonly used 120 – 180OC to 90OC. Furthermore, hydrolysis was carried out at 
room temperature instead of at 50OC. Our study demonstrates that, through acid hydrolysis, the sample pre-
treated with HC1 produces about 4 times more sugar than sample pre-treated with deionised water. Our results 
also showed that pre-treatment for 30min followed by acid hydrolysis is the optimum procedure in maximising 
the sugar yield. The sugar yield of acid hydrolysis is also 60% higher than that of enzymatic hydrolysis. We also 
managed to synthesize xylan from the residue left after pre-treatment. The xylan produced will be used to make 
biodegradable films. The results are promising, with pre-treated residues generating around will be used to 
make biodegradable films. The results are promising, with pre-treated residues generating around 1+% more 
xylan than non-pre-treated ones. 
 

  



Merit Award 
$1,000 

Raffles Institution 

A comparative investigation into the 
effectiveness of mollusks and 
arthropods as water filtrations 
devices 

Zhang Wen, Aaron Quak, Tan Jun 
Xiang  

Project Summary 

This project aims to assess and compare the effectiveness of crushed seashells from molluscs and arthropods 
as water filtration devices. Modern water filtration devices are widely used commodities, but they can be 
relatively expensive. Meanwhile, shells from molluscs and arthropods were chosen as they are relatively 
abundant and are generally wasted as there is currently no practical usage for them. Experiments were 
conducted in the laboratory to filter a solution of lead (II) nitrate, using samples from both molluscs and 
arthropods. The results were run through an Atomic Absorption Spectrometer (AAS). Upon closer analysis, it 
was found that the usage of molluscs for water filtration was more effective than arthropods. 
 

Merit Award 
$1,000 

Raffles Institution 
Concurrent removal of heavy metal 
ions and hydrogen production from 
water using TiO2 nanotubes 

Lawrence Wong, Melvin Ng, Ryan 
Chua  

Project Summary 

Shortage of clean water and clean energy is a global concern today, as mankind seeks for alternatives to 
combat this crisis. This project investigates the feasibility and efficiency of a novel TiO2 nanostructure, 
specifically TiO2 nanotubes (helically scrolled nano-sheets) for its ability in removing heavy metals, specifically 
Cu2+, from water and producing hydrogen as clean energy concurrently. 
 
This project can be divided into the synthesis and characterisation of various nanostructures, photocatalytic 
hydrogen generation in polluted waters (with varying dosages of Cu2+), and lastly, the analysis of the amount of 
Cu2+ removed and hydrogen produced. 
 

Commendation 
Award $500 

Fairfield Methodist 
School (Secondary) 

The Great Hairifix 
Cheah Sziyun, Wesley Poh, 
Alvina Adimoelja, Christopher 
Chua, Samuel Ting  

Project Summary 

Our proposed project aims to recycle waste hair clippings by using this renewable resource to create an 
improved oil adsorbent hair boom that will be both environmentally friendly in terms of oil-containment and 
reusability, thereby reducing the extensive environmental damage brought about by oil spills and wastage. The 
modified hair boom prototype will also be superior in terms of practicality, effectiveness and affordability to that 
of the conventional, synthetic booms already in the market, which are used to clear up oil spills and other oil-
related environmental hazards that pollute the surroundings and threaten wildlife in affected areas. 
 

Commendation 
Award $500 

Hwa Chong Institution 
(High School) 

Synthesis of magneetized spent 
coffee ground test its chemical 
stability in various waters with 
different pH and salt concentrations 

Li Wong Kin, Winston Tan, Jesse 
Tan  

Project Summary 

Magnetic separation is a promising technique for adsorption of target compounds from difficult-to-handle 
samples such as suspensions. Magnetic composite materials can be successfully used for water treatment. By 
using magnetic solid-phase extraction, magnetic particles are helpful for pre-concentrating target xenobiotics 
from large sample volumes. On the other hand, new inexpensive magnetically responsive materials have to be 
developed in order to improve the potential of magnetic separation techniques. The magnetic modification of 
inexpensive adsorbents and carriers can lead to materials suitable for large-scale biotechnology and 
environmental applications. Therefore, magnetically modified spent coffee grounds were prepared in our project 
as a possible inexpensive magnetic adsorbent for the removal of water-soluble dyes. 
 
Our objectives of our project are to firstly magnetize spent coffee ground, thus it will become a magnetically 
responsive compost material, and secondly to test its chemical stability in various waters with different pH, salt 
content and natural organic matter (humic substances). 
 

  



Commendation 
Award $500 

Raffles Institution 
Investigating effectiveness of net 
zero-carbon emission fuel produced 
from waste fruit fibers 

Ng Jia Sheng, Darren Low Cheng 
Jun, Chen Yuran, Jonathan 
Leong Jun Ming, Sun Jiarui  

Project Summary 

Our project was to investigate the feasibility of using organic solid fuel produced from banana waste as an 
alternative to materials like wood or cow dung commonly used in less economically developed nations. Banana 
waste in the form of its peel is generally regarded as useless and discarded after the banana fresh has been 
extracted. One banana alone yields a significant amount of fibre as the skin is relatively thick. 
 
The organic solid fuel bricks were made from processed banana peel, with sawdust added as a binding agent. 
The two materials were blended together, compressed and dried to remove excess moisture. Two batches were 
made, one with Sodium Hydrogencarbonate added, and one without. 
 
We conducted three experiments to test our prototype organic solid fuel made from banana peel. The 
experimental procedures were set up in a way to test the efficiency and energy output of combustion. Our 
results showed that our organic solid fuel produced results that were better than materials commonly used for 
home cooking in rural areas in less economically developed nations, such as twigs and dried cow manure. 
 
There were some limitations to our project. For example, water had to be added to the solid fuel before it could 
be blended using a conventional blender. This could be seen as potentially inefficient, as the water would have 
to be removed at a later stage.  
 
This project proves that solid fuel made from banana waste is a more effective alternative to commonly used 
fuel in less developed countries, such as dried cow manure and twigs. The organic solid fuel brick is 
environmentally friendly, compared to other materials that harm the environment when burnt. The production of 
the solid fuel is also extremely cost-effective due to the ease of obtaining banana waste. This type of solid fuel 
has the advantage of being low-cost and environmentally friendly while even exceeding the effectiveness of 
commonly used materials. 
 
Further extensions to our project could be investigating other unique ways to utilize banana waste in third world 
countries, such as producing building materials with banana peel. 
 

Encouragement  
Award $200 

Anglican High School 
Portable Mini Prototype of a Passive, 
Non-Circulating Home Vertical 
Farming Set-up 

Dannica Ong, Jesslyn, Andrea 
Esmeralda Halim, Leong Hui Ting, 
Julio Nicholas Halim  

Project Summary 

The portable mini prototype is a passive, non-recirculating indoor vertical farming set-up. It attempts to utilize 
soil-less hydroponic technology of water culture but using recyclable or easily available support structures and 
containers to grow small vegetables and herbs within an environment where sunlight is abundant. Designed 
with innovation and creativity in mind to allow optimal growth and high space efficiency, it is most suitable for 
urban living. being a non-recirculating technology, no electricity is used. Hence, periodic measurements of pH 
and Electric Conductivity of every container of nutrient solutions were done to ascertain exact period of nutrient 
solution change. 
 

Encouragement  
Award $200 

Nanyang Girls' High 
School 

Developing a biodegradable 
insecticide using glycoalkaloid 
extracts, a-solanine and a-chaconine, 
found in potato plants 

Li Yi Fan, Tan Ting Ting, Ang Kia 
Yee, Xiao Jiachun  

Project Summary 

Non-biodegradable insecticides affect the environment by polluting soil, air and water bodies. Chemicals in 
these insecticides tend to stay in contaminated bodies, and continue accumulating in animals that consume 
contaminated plants and water, hence affecting ecosystems through poisoning. Our project aims to develop a 
biodegradable insecticide using glycoalkaloid, a-solanine or a-chaconine, extracts from potato plants. Based on 
studies, glycoalkaloids in potato plants work more effectively on the nervous system of insects than 
organophosphates and carbamates in most commercial insecticides. However, glycoalkaloids are naturally 
occurring chemicals so they will biodegrade at a faster rate and cause less problems to the environment. 
 

  



Encouragement  
Award $200 

Raffles Institution Lint Paper 
Tommy Ong, Timothy Lai, Kevin 
Wang, Joshua Wong, Eric Zhao  

Project Summary 

This project aims to investigate the feasibility of recycling lint, a waste product, into paper. We hope to create 
another avenue to reduce the manufacture of virgin paper, thus reducing loss of trees and consumption of 
water. (35% of harvested trees are being used for paper manufacture, and the paper and pulp industry is the 
single largest consumer of water used in industrial activities in OECD countries). 
 
Despite the IT boom, the paper and pulp industries are expected to grow by 77% from 1995 to 2020. According 
to statistics from the National Environmental Agency of Singapore, in the year 2011, the total waste 
paper/cardboard output in Singapore is at a whopping 1,368,200 tonnes, which is equivalent to chopping down 
more than 20 million trees. Another problem is that the recycling rate of paper is only 56%. 
 
Lint is the accumulation of loose textile fibres that is produced when clothing is washed and dried. As such it is 
considered a waste product of washing machines and dryers. 
 
The idea for this project came about as a group of us were boarding at the school‟s Boarding Complex and 
discovered that a lot of lint was produced by the dryers in the laundry room. Since we had to frequently clear the 
dryers of lint we thought it would be a good idea to try to recycle the lint. 
 
As we researched on how paper is recycled we realized that some people are already using lint to make paper. 
However, the quality of the paper produced is rather poor. Thus we decided to experiment on improving the 
quality of the paper made by recycling lint. 
 
We decided to see if we can improve the quality (strength) of the lint paper by mixing lint with other recyclable 
materials such as newspaper and cardboard. We weighed out fixed masses of dry lint and newspaper or 
cardboard, and mixed them together in a blender. Then we carried out the procedure of blending, screening and 
drying to obtain 5 types of lint paper. 
 

Encouragement  
Award $200 

Tanjong Katong Girls' 
School 

To investigate into the potential of 
harnessing biofuel from fruits and 
seeds from roadside trees 

Chelsea Ip, Luo Yuchen, Lee 
Wenxin, Megan Mun, Jane Seah, 
Desiree Koh  

Project Summary 

Sea Almonds and other flowering trees line the roads of Singapore and fill the parks, bringing with them colour 
and fragrance. However, these plants also generate quite a seizable amount of fruits and seeds that are 
otherwise a nuisance as they litter the area. Fruits and seeds are essentially “energy package” that nature 
invented. Hence the project serves to explore the potential converting these “nuisance” into useful product in the 
form of biofuel thereby maximising natural resource usage yet transforming useless stuffs into useful ones. 
 

 
  



(C) JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 
 

Prizes School Title of Project Participants 

2nd Prize Award 
$5,000 

ITE College Central 
(Tampines Campus) 

Heat Accumulator for Gas Stove Liew Wei Seng, Joey Leow  

Project Summary 

Energy shortage becomes more and more serious in the world. Scientists are looking for energy substitution. 
Before the energy substitution can completely supply what we need, we have to save the energy consumption, 
especially in daily life. Besides the electricity, the most energy consumed is gas used for cooking. For domestic 
gas stove, certain percentage of heat energy generated from the flame loses to the surroundings and makes 
surroundings very hot. This project is studying how to reuse this wasted heat energy and reduce the 
surrounding temperature when cooking. 
 
This project is about energy saving of domestic gas stove. As we know, he gap between a domestic gas stove 
burner and bottom of pan or kettle is needed for allowing enough oxygen mixing with gas. However this gap 
also causes heat energy loss. 
 
When domestic gas stove is lighted for some time, certain amount of heat energy will lose to surroundings. So 
we designed a heat accumulator to collect this wasted heat energy and reflect back to the pan or kettle. As the 
heat energy cannot be completely reflected back, so the heat accumulator is designed with hollow space inside. 
The hollow space is for user to boil water or heat up food by using the wasted heat energy collected from the 
surroundings. The experiments with & without heat accumulator were carried out to prove the efficiency of using 
our heat accumulator. 
 

3rd Prize Award 
$3,000 

ITE College Central 
(Yishun Campus) 

Beach-Cleaner 

Lim Wei Jie, Alfred Toh, Tay Wei 
Sheng, Suriakanthan S/O 
Ganesan, Natcha Bunset, 
Johanthan Yeo  

Project Summary 

Singapore is a nation composed of reclaimed land and islands. The physical state and extent of its beaches 
today pales in comparison to their rapid growth and quality two centuries ago. The fast growth of Singapore 
economy and the demand of land cause the disappearances of natural beaches. Due to land reclamation such 
as Pasir Ris Beach, East Coast Beach and Changi Beach. 
 
The beach in Singapore at times can be dirty and there is lack of proper tools of cleaning the thrash. The 
current tools used such as tongs and spear are maual pickers. They do not clean up effectively and it‟s time 
consuming. As for the trawler, it is effective in cleaning up the beach. But it is expensive, through our research 
on Singapore beach cleaning equipment, tools cost and time spent. We decided to come up with a suggestion 
to create Beach Cleaner which is cheaper, effective and easier to use. 
 
The objective of the project is to design and fabricate a beach cleaning device. This device‟s aim is to facilitate a 
more efficient cleaning technique in an environmental friendly and easier manner. Besides, the concept of 
recycling could also be communicated to the audience. The device should also be more effective and easier for 
people from all walks of life to use. The device will also be able to utilise the usage of minimal effort to clean up 
the rubbish and at the same time not damaging the coastal sands. 
 

Merit Award of 
$1,000 

ITE College Central 
(Yishun Campus) 

Refrigerator Energy Waste Alert 

Muhammad Faiz Bin Muhd 
Mustaffa, Wong Sian Liang, 
Audric Ping, Kenny Tan, Jeanni 
Francisca  

Project Summary 

Refrigerator is the commonly used home appliance that we can find in almost every Singapore home. According 
to the U.S. Department of Energy, lighting, refrigeration and cooking are responsible for 41.5% of a home‟s 
energy consumption. Thus it is important to practice good habit for home energy saving and also lower utility 
bill. One of the good habits is always ensure the refrigerator‟s door is closed all time. Every time the refrigerator 
door is opened for long time, the cold air that keeps the food fresh is running out the door and the warm air from 
the room is taking its place. After the door closed, the refrigerator‟s compressor is going to work hard to replace 
the warm air to cold air, result in more electricity energy consumption. This is not only elevating the monthly 
energy bills, but also the environmental footprint. 
 
Also, according to Home Energy Magazine, Regrigerator‟s door openings account for 7% of refrigerator energy 
use while the Institute of Food and Agricultural Sciences at the University of Florida says that poor open/close 
habits (like leaving the refrigerator door open whilesoak the bowl of frosted Mini-Wheats with milk) waste 50 to 
120kWh a year. In the long run, 50kWh of energy saved could run the dishwasher 20 times and 100kWh could 
run the washing machine 50 times, that‟s almost a free load of laundry every week for an entire year. 
 
Thus it is our intention to design a product that can record the time wasted in seconds on door opening. The 
counter will start counting every time the refrigerator is opened. Aslo it is integrated with the buzzer alert feature 
to alert user whenever the refrigerator door is opened. At end of the month, the house owner will be able to view 
the timing wasted on door opening and can improve on their habits to lessent he electricity wastage on door 
opening. 



 

Merit Award of 
$1,000 

ITE College West Water Saving Tap Device (WSTD) Seah Wei Wei, Jovian Phua  

Project Summary 

The objective of this project to create a product that will encourage the user to saver. This simple invention is to 
reduce wastage of water. It is made of 100% acrylic. This invention called Water Saving Tap Device (WSTD) is 
designed to install in the lever typed water tap. 
 
The water flow of the lever typed water tap is hard to control and user tends to open it to the maximum. To 
reduce flow of water of tap, turn the WSTD to the side which is thicker. To increase flow of water of tap, turn the 
WSTD to the side which is thinner. This will allow flexible control of the flow of water.  
 

Commendation 
Award $500 

ITE College Central 
(Tampines Campus) 

Extreme Dustbin (a.k.a Extreme Trash 
Bin) 

Suresh Kumar S/O Subramaniam, 
Neo Jun Hao, K Aravinn, Ooi 
Yong Xiang, Raden Muhammad 
Dzulkarnean B Ahmad  

Project Summary 

Our team planned to improvise on the structure of the dustbins to make it convenient for our everyday lifestyle. 
Rubbish such as Styrofoam boxes, plates and cups fill up the dustbin fast as it occupies space. Fast food centre 
cleaners either use a plunger to compress the rubbish or occasionally compress the rubbish using their hands 
manually. By doing work like this it takes up a lot of energy and effort especially for the elderly who are mostly 
the ones working in the fast food. 
 
Our project deployed a sensor fitted to the dustbin to monitor the height of the rubbish. Once the rubbish height 
limit had reached, a buzzer and blinking LED will be switched on and a motorized plunger will be lowered to 
compress the rubbish automatically. The motorized plunger will retract when it reached the limit level. Hence 
more room for more rubbish to be loaded into the bin. 
 

Commendation 
Award $500 

ITE College Central 
(Tampines Campus) 

Eco-friendly Umbrella dryer 
Sebastian Tan, Hay Yao Hui, Toh 
Lee Ting  

Project Summary 

On rainy days, it is a common sight at shopping malls or office buildings that the flooring around the entrance 
becomes wet and slippery. This is caused from dripping wet umbrellas brought in by people and poses a risk of 
slip and fall. To prevent such accident, estate management does provide disposable plastic umbrella covers for 
people to use. The utilization of these umbrella covers may run up to hundreds or even a thousand for each 
mall or building and contribute significantly to the trash generated. Hence, these umbrella covers are not 
environmental friendly and also add to the estate management‟s consumable costs. 
 
Thus, the idea of an automatic umbrellla dryer to do away with the need for such plastic covers is proposed. 
With this device, zero plastic waste will be generated. The access rain water deposited in the dryer may also be 
collected and channeled for other use such as toilet flushing system or watering of plants. 
 

Commendation 
Award $500 

ITE College Central 
(Yishun Campus) 

Hydro Clarifier 
Nelson Lim, Shi Weiyue, 
Mohamad Syamirul Bin Arshad, 
Andy Goh, Tan Yong Siang  

Project Summary 

The design and implementation of the Project is meant for usage at the canals in Singapore. Due to the big 
scale in size, getting approval from Public Utilities Board (PUB) to implement and test the Project at the canals 
in Singapore will be difficult as it will affect the aesthetic view of the canals and surroundings. In view of thes 
issues, a Project Prototype is built and its operation is tested instead. 
 
Hopefully, with the successful operation of the Project‟s Prototype, PUB and/or the relevant agaencies in 
Singapore will consider about the feasibility of the implementation of the Project at the canals in Singapore that 
can cut down on manpower, minimize safety hazards, save costs as well as improve productivity. 
 
The materials recommended for the various components and parts of the actual Project are included int he 
Materials Recommendation‟s section of the Project Report. 
 
A full demonstration of the operation of the Project‟s Prototype is recorded as a Video submitted together with 
this Project Report to enhance the understanding of how the Prototype will work. 
 

Commendation 
Award $500 

ITE College East Water Saving Ring 
Muhammad Syafiq B Ruba'ee, 
Spencer Yee, Koh Kai Xuan, 
Freddie Pang  

Project Summary 

The project is a simple invention to control a household faucet tap which consist of a circular ring fastened at 
the tap as shown. It comes in two semi-circle rings for fastening ; and a bolt to create constraint the handle 
movement in turn regulating the flow. By adjusting the height of the bolt, flow-rate varies. 
 
The design simplicity offers the most significant selling points to the consumers ie low-cost, DIY nature and 
durability that set to beat most of exisitng products. The gadget is ideal for household with domestic maid and 
kids who are water consumers. Tenant market is another potential target group to clamp down landlord 



waterbill. 
 

Commendation 
Award $500 

ITE College West Portable Bird nest Monitoring system 
Tan Chun Huat, Andrew Sim, 
Syamsul 'Arifin B Mohmad Razak  

Project Summary 

Singapore has been known as a Garden City and has not spared any effort to preserve her natural habitation. 
Bukit Timah Nature Reserve, Sungei Buloh Nature Reserve, MacRichite Reservoir, Pulau Ubin Boardwalk and 
the tourist attractions like Singapore Zoo and Jurong Bird Park are very good examples. Singapore is a tropical 
country and has conserved natural habitats; birds from overseas have been migrating to Singapore. As there 
are different spices of bird in Bird Park, it is very common for birds of similar spices to make their nest in Jurong 
Bird Park. Thus the Bird Park keeper will install birdhouses not only in their cages and also in different areas in 
Bird Park. It is their normal routine to climb up the ladder to monitor and check out the activities in the bird nest, 
but this action will be distrurbing for the nestlings and dangerous for the Bird Park keepers as they might fall. 
Thus Wildlife Reserves Singapore (WRS) collaborated with ITE to develop a project that they used to monitor 
the bird nest. WRS knew that more birds will migrate to Singapore, thus they have the intention of installing 
birdhouses at the different nature reserves of Singapore. With a  Portable Bird Nest Monitoring System, they 
can save cost, conserve energy, and can increase the number of birdhouses outside of the Bird Park easily. 
Thus it is not energy savvy and not economical to install Wireless camera in all birdhouses. 
 

Commendation 
Award $500 

ITE College West Smart Tank 
Muhammad Izzwan Bin Misran, 
Amos Chiew  

Project Summary 

Fish lover would purchase a standard fish tank which consists of a glass tank complete with filtering system 
such as electric pump, fan, filtering sponge, pebbles with deco rocks; plants and lighting system. The set 
requires the owner to be more active in maintaing this system operation so that it would achieve a satisfying 
outlook and result. This can be time consuming if it is done manually. 
 
Our new idea on smart tank means the fish tank is doing its operation by itself.  This project would make fish 
lovers to have no hassle in maintaining a fish tank. All it needs is just to change the quality of the water in the 
tank if necessary or clean the glass to look new. Naturally, the eco of the water quality can be managed by the 
types of fish reared to clean the environment and also the filtering system built at the back of the tank. The 
lighting system runs 24 hours with interval of time lag set accordingly. The level of the water is maintained for 
natural evaporation using a level sensor in the tank and a top-up is obtained from a reservoir tank. To maintain 
the temperature of the fish tank, two fans are installed to cool the water detected by a sensor with thermistor 
control. Setting is user friendly as the control buttons are located on the front control panel if owner wish to 
adjust the temperature.  
 

Encouragement 
Award $200 

Anglo-Chinese School 
(Independent) 

Towards Human Hair as a universal 
ionic biosorbent in water purification 
packed-bed columns - An 
investigation on the viability of 
human hair as a common biomaterial 
for anion absorption by using the 
phosphate ion as a case study 

Choo Jia Le  

Project Summary 

Human hair is an abundant and replenishable biomaterial and research on its cationic absorption capability has 
shown it to be a good biosorbent for metal cations. This study aims to investigate the efficiency of human hair 
for anionic absorption and to develop a method to enhance its anionic absorption potential by using the 
phosphate ion as a case study. Ultimately, human hair could be utilised to potentially develop a simple, 
renewable and effective absorption/ion-exchange water purification packed-bed system by using this signle 
biomaterial as both the cationic and anionic biosorbents. This cheap and sustainable alternative can be targeted 
for use in less developed countries where clean water resources are scarce. 
 

Encouragement 
Award $200 

Anglo-Chinese School 
(Independent) 

Investigating the Bio-remediative 
properties of white-rot fungi on 
pesticides 

Jerald Seow  

Project Summary 

This project investigates the potential of using white rot fungi (Pleurotus ostreatus and Agrocybe aegerita) to 
bio-remediate pesticdes which are commonly used in Singapore (Mancozeb, Dimethhoate and Cypermethrin). 
The potential of white-rot fungi remediating Mancozeb was also investigated using a sterile strain of P.ostreatus 
in a sterile setup due to Mancozeb‟s naturally low half-life. Results from experimentation suggest that both fungi 
are able to remediate Dimethoate and Cypermethrin, reducing the half-lives of the pesticides by almost 90%. 
P.ostreatus was also able to cause a greater decrease in rate of decomposition in sterile trails.  
 

Encouragement 
Award $200 

Hwa Chong Institution 
Synthesising A Natural Water 
Filtration System To Obtain Potable 
Water 

Tan Jing Long, Ang Wei Jian, 
Yuan Han, Lee Choon Kiat 

Project Summary 

The proposed project aims to synthesise a water filtration system composed only of a mineral water bottle and 
natural materials such as gravel, sand etc. which is capable of obtaining potable water. Past natural filtration 
systems have been developed and this project aims to analyse the effective coomponent of the filtration system 
and synthesise these approaches to filter water more effectively. Secondly, the project will project will 
investigate the effects of banana peel on removing common heavy metal ions via accelerated testing. Thirdly, 



the project will involve testing on the water quality, i.e. turbidity, common heavy metal ions testing. 
 

Encouragement 
Award $200 

ITE College Central 
(Tampines Campus) 

One Switch Saving 
Chiang Ee Meng, Pang Chong 
Chow, Nur Hidayah  

Project Summary 

Most of the time, people left their house with their appliances on standby mode which continue to draw electrical 
power. This can account for up to 10% of their home electrical usage. The underlining problem is that it is a 
hassle to switch off all power supply whenever we leave our house.  
 
Hence, „One Switch Saving‟ is the solution. One breaker switch will be installed near the main door, which links 
to all power sockets, with the exception of some which require constant electrical supply, example refrigerator. 
Hence, we only need to switch off this one switch when leaving house. This will cut off any phantom electricity 
usage and thus helps to save the total electrcial bill and save the world. 
 

Encouragement 
Award - $200 

ITE College Central 
(Yishun Campus) 

Urban Electric Generator 

Jude Christopher, Mohd Hafiz Bin 
Mohd Zailani, Muhammad Hasri 
Bin Md Ibrahim, Nur Azlin Bte 
Azin, Ahmad Faizal Bin 
Mohamed, Levainthiran S/O 
Sunthiramogan,  

Project Summary 

Our innovative device harnesses free energy from our urban environment. It converts kinetic to free electrical 
energy by taking advantage of the increased rainfall in Singapore. As Singapore has been facing higher quantity 
and duration of rainfall over the years, many water channels in our urban environment, such as canals and 
drains, are being pushed to the limits. Therefore, we take advantage of the situation by generating free 
electricity. 
 
After extensive research done, we found that there are many artificial waterfalls in Singapore. Therefore, our 
device is able to convert constant kinetic energy into free electricity throughout the entire day and night, every 
day. 
 
This free electricity is able to replace the current method of producing electricity, which is by burning fuels such 
as coal and fossil fuels. 
 
Similarly to the high demand for natural resources, our Urban Electric Generator is also in high demand as the 
device is pollution free and part of the device is used from recycled items. 
 
Our innovative device opens the door to further explore on how to tap and harness energy from our urban 
environment and everyday activities. 
 

Encouragement 
Award $200 

ITE College West Fuel Vapor Removal System Cheong Siew Vim  

Project Summary 

With the intense growth of the transportation system, the emissions of harmful gases into the atmosphere are 
ever increasing. Global warming has caused catastrophic effect that needs us to be aware of what is happening 
if the human kind were to continue polluting such harmful emissions. Every little step of improvement will 
generate a huge step globally on emission and realising our goals to save Mother Earth. With this new device, 
the fuel vapours that are exposed to the environment can now be stopped by using a simple and easy snap on 
that can be added to any fuel dispensing hose, this is made possible by a reverse-engineering on what is the 
current method and its effectiveness. 
 

 
  



(D) TERTIARY LEVEL 
 

Prizes School Title of Project Participants 

2nd Prize Award 
$6,000 

Temasek Polytechnic Development of the Abstergo 
Leonard Tan, Shera Tan, Shi 
Bingzhe  

Project Summary 

This project provides an analysis and evaluation of both Mundus fiber and the Abstergo, a new sorbent carrier 
designed to increase efficiency and safety of oil spill cleanup. 
 
This research draws attention to the fact that oil spill is a calamity that may cause catastrophic damage to both 
marine ecology and the economy. In addition, current methods of cleaning up oil spills are not thorough, 
tedious, inefficient and very epensive, for example, during the deep horizon oil spill, BP spent over $13 billion to 
clean up the oil spill. Although the exact amount of oil recovered is still unknown, by getting 20% of the oil spill 
cleaned in a large scale oil spill is already very good. Hence there is a need for a new generation of sorbent that 
is both readily available, affordable when used in large amounts and also efficient in cleaning up oil spills. It also 
highlights the possibility of cleaning up sub surface crude oil which have often been neglected and left to 
disperse on its own, casuing the formation of hypoxic dead zones where marine lives are driven out due to the 
lack of oxygen. Through further analysis, we have found that Mundus fibers can absorb up to 48.6 times its own 
mass of oil and is extremely hydrophobic and buoyant. The oil absorbed can also be recovered through 
centrifugal force or compressive loads up to almost a 100%. The Abstergo ont he other hand possess a glide 
ratio of 1.35. 
 
The Abstergo is a new concept put forward by Temasek Polytechnic Applied Science School, to not only 
mitigate the safety hazards faced by workers that clean up oil spills due to it being able to be remotely 
controlled, the Abstergo also uses solar and wave energy to move, in turn leaving no carbon footprints. Finally, 
the Abstergo also uses solar and wave energy to move, in turn leaving no carbon footprints. Finally, the 
Abstergo also looks into the possibility of sub surface oil spill cleanup, although neglected most of the time, 
these sub surface oil presents the greatest threat to the marine ecology.  
 
This report aims to put forward a new era into oil spill cleanup where it is thorough, efficient and also safe for 
both humans and marine life. The Abstergo will be the first of the many prototypes that will be develop to ensure 
that future oil spills on a large scale basis may be cleaned up faster and more thorough, ensuring the survival of 
more marine life. 
 
Finally, it is recommended for hte Abstergo to be launched into further development to increase its capabilities 
in cleaning up oil spills in a faster and more efficient manner that is safe for both humans and marine lfie. 
 

3rd Prize Award 
$4,000 

Ngee Ann Polytechinc Worry-Free Night Sleep Ng Siew Ming, Darren Lee  

Project Summary 

This project aims to benefit the general public in their daily lives. Apart from being renewable, „Worry-free‟  Night 
Sleep is also cost effective and user-friendly. As the world‟s main energy source-fossil fuel, will be depleted in 
the years to come, renewable energy will be the key to powering the future. Through harvesting solar energy, 
this blinds system will operate automatically when it‟s raining ; preventing rain from entering indoors, while 
allowing light and ventilation through.  The user may also manually operate the blinds at any time with the 
remote control available. Most importantly, being renewable, the system has low power consumption and 
maintenance is kept to a minimum. „Worry-free‟ Night Sleep is a definite must-have for every home owner! 
 
Our project works for everyone. However, we cater to these groups of people i.e. Elderly, Handicapped and 
Working adults specifically because it‟s more inconvenient and difficult for them to close their windows when it‟s 
raining. 
 
Although our project was initially created to benefit those users that didn‟t close their windows when they are 
asleep at night, this blinds system can also be used in the day too. Besides, since it is a blinds system that can  
be manually operated at any time, it can also function as a sun shade in the day. 
 

3rd Prize Award 
$4,000 

Temasek Polytechnic Anti-Mosquito Pail 
Cecelia Tay, Vera Zheng, Serene 
Tan  

Project Summary 

The main objective of this innovation is to prevent mosquitoes from breeding. 
 

 To prevent the arisiing dengue cases in Singapore. 

 Following the government dengue prevention checklist, the invention will help one to overturn the 
empty pail automatically at all times. 

 When an empty pail is upright, the water from the sides will still be able to drip back into it. 

 Mosquitoes can breed in a small pool of stagnant water. 
 
Whenever there is no water, plastic pail will topple over automatically.  Without any motors/electrical devices, 
the method of inventing this simple pail is fully based on mechanical motion. 
 



Special Merit 
Award $2,000 

Singapore Polytechnic The Recycler Express 
Liu Xiao Qi, Zhou Yu Ke, Heng 
Cheng Sin, Panrawee Sangiamkul  

Project Summary 

Reduce, Reuse, Recycle. These are the 3 Rs that everyone is familiar with.  In Singapore, the issue of limited 
land use has always been a significant problem. Reducing waste is crucial as less waste would mean less 
space required for waste management. However, how often do we practise them ? 
 
Based on the Singapore Waste Statistics 2011, the nation generated approximately 6.9 million tonnes of waste 
that year. The recycling rate was 59%, up from 58% in 2010. Though the recycling rate in Singapore is steadily 
increasing over the years, recycling done by individuals is still not widely practised. 
 
Therefore, the aim of this project is to increase awareness in recycling and encourage household recycling in 
the neighbourhoods by encouraging individual and community involvement, and increasing convenience of 
recycling. 
 
The Recycler Express is a system of recycling chutes which can be attached to current HDB flats to encourage 
home recycling. The system is designed to allow HDB residents to dispose recyclable materials into the chutes 
at every floor, and the materials will be collected at transparent bins at the ground floor. 
 
One of the main highlights of the Recycler Express is the Food Waste Chute, which allows residents to recycle 
their food waste and have it processed to be used as fertiliser for their neighbourhood‟s landscape. 
 
On top of that, every chute will come with an electrical generator which generates electricity whenever an item 
is thrown into the chute. The electricity produced will be stored and used to maintain the whole system. The 
details of these special features and how the whole system works will be elaborated in the following sections of 
this report. 
 

Merit Award 
$1,000 

National University of 
Singapore 

Waste to Fuel 
Chan Wei Nian, Lee Hao Ran, Low 
Kee Guan, Ong Gim Hoe, Zhao 
Dexin  

Project Summary 

The NUS Waste-To-Fuel Initiative proposes decentralized Anaerobic Digestion of food waste in households to 
produce biogas and sludge of fuel as well as fertilizer grade for direct incentive and use. Currently, only 10% of 
food waste is recycled as compared to up to 44% in Germany or Korea and the government has set plans to 
increase the recycling rate; this demonstrates great potential for our project as a sustainable waste 
management solution.  In addition, the redirecting of food waste from incineration to our system would generate 
direct incentives for households ; this serves to reinforce the culture of recycling. We sought to achieve this by 
designing a novel household food waste recycler to carry out hte process, as well as a biogas and sludge utility 
system to yield economic and environmental profits. 
 
The recycler was designed to process food waste from individfual households and the utlity systems were 
designed to harness products from a block of households in a typical Singapore estate. The products include 
biogas, which is used for domestic water heating, as well as the nutrient rich sludge. This sludge will be dried as 
refuse-derived fuels (RDF) or used as bio-waste fertilizers as part of a green initiative. This can be used locally 
for community farming, landscaping or offsetting carbon emissions as part of a closed carbon system. 
 
The current proof-of-concept was distilled after multiple iterations of design based on literature review and 
experimental observations. The key challenge to the recycler was to ensure ergonomic use in the household 
while optimizing profitability and net energy generation. The design incorporates several differentiating elements 
from existiing setups ; in particular, the airtight flushing system to transfer food waste into the recycler in an 
odourless manner as well as the integrated process flow of the recycler. For the utility systems, the central idea 
was to confine the usage of products within the local community so as to minimize logistics cost. Hence, several 
simulations and calculations were made according to commercially available technology to evaluate and 
optimize the systems. 
 

Merit Award 
$1,000 

Ngee Ann Polytechnic Vertical Eco-Farming System 
Muhammad Bin Mohd Jauhari, 
Julia Thiri Soe  

Project Summary 

When we build houses, we build them across the ground farther and spread apart. But when it comes to a 
space constraint country like Singapore, we build upwards. The same thing can be said for farming. 
 
The vertical farming concept has inspired many people in many countries in recent years which include the 
USA, South Korea, Japan, Sweden and our own Singpaore. All type of vertical farms work on the same 
principle – they require a space for the plants to grow along the sides of a structure or a wall which in this case, 
a building. 
 
Our eco-farming system is a vertical farming structure that has automated water irrigation system. The unique 
feature in out farming system is the inclusion of extended photoynthesis time which aims to shorten harvest 
time. A shortened harvest time can reflief the food shortage that we face in recent years due to loss of crop as a 
result of weather pattern changes. 
 
This project aims to reduce the effect of weather pattern change on crop harvest by shortening the harvest time. 



This is carried out with providing additional hours of artificial „sunlight‟ at night to the plants to photosynthesise. 
 
While achieving this ojective, it is important that we do not addon the burden of fossil fuel demands in the 
process which will defeat the purpose of fighting climate change. Hence, in this project, we use energy 
generated from PV panels to power the additional hours of photosynthesis. PV panels generate electriciy and 
store the power in batteries during the day time when the plants do not need the artificial „sunlight‟. During the 
evening, the energy from the batteries will power the light source to the plants to carry out photosynthesis. We 
achieve that by shining LED lights (mixture of blue and red) on the plants after the sun has set. 
 

Merit Award 
$1,000 

Singapore Polytechnic 
Potential Use of Sand-Coffee Column 
Filtration System for Trace Copper 
Removal From Rooftop Runoff 

Lim Chin Haow, Saw Kay Heng, 
Fu Jia Jun  

Project Summary 

Rainwater as important source of water has been known in human history. Rainwater harvesting can conserve 
water and help in stormwater management. Due to climate change and increase in human populations that lead 
to water scarcity, harvesting rainwater with appropriate treatment for potable use is gaining more attention. 
 
Sand filtration system is commonly used to treat rainwater from rooftop for non-potable use due to the limited 
capability in removing trace copper at low concentration below 5 mg/L. To make rainwater potable the use of 
activated carbon is necessary in order to remove some dissolved contaminants, including trace metals.  
 
The conventional sand filtration system has limited capability in removing ions. This project offers an alternative 
solution which incorporates sand-coffee filtration column. The products come with bottle and simple column with 
some lab analysis showing the capability of sand coffee in removing trace copper ions. It showed a potential to 
offer water source suitable in emergency situation or developing countries that have minimum water resources. 
 

Commendation 
Award $500 

Singapore Polytechnic Flood-friendly toilet 
Ng Pey Ling, Ivan Cheng, Chee 
Kai Li  

Project Summary 

This report documents the design and implementation of a self-sustainable and floatable toilet system in a rural 
village of Cambodia. It is implemented with an objective to improve the hygiene level of the rural communities. 
 
The toilet system provides a better way to manage human excreta in these communities. It is designed to be 
flood-friendly (and hence given the name Flood-Friendly Toilet, FFT) so that it can be acessible even during the 
flooding season. Some other unique features of our FFT include the integration of anaerobic digestion and a 
rine separation system. With sustainability in mind, construction materials used were sourced on-site and within 
a cost of US$200. 
 
User feedbacks will be gathered along the course of deployment in an attempt to fine-tune the FFT to better suit 
the villagers‟ needs. Future modifications such as the installation of a methane capturing system are planned to 
be incorporated into the FFT during our next visit to the village. Once positive responses are received, the 
system can then be proliferated to other rural communities whtin the country. 
 
Besides application in Cambodia, the principle behind the system can also be extracted and adopted into 
application locally in Singapore. One example will be the implementation of our system in various camp sites 
here in Singapore. 
 

Commendation 
Award $500 

Temasek Polytechnic Social Friendly Pram 
Vera Zheng, Grace Lu, Eileen 
Wong  

Project Summary 

Social Friendly Pram is created : 
 

 Toddlers tend to have problems reaching for the table when dining in places which do not provide 
baby chair. For example, food court and hawker centre. 

 Inconvenient for parents to attend to their children in the social friendly pram as the height of the 
social friendly pram seat is very low. 

 Most families do not have a baby chair at home hence their children are unable to have their meals 
together on the same dining table. 
 

Social Friendly Pram uses the Pneumatic Chair Mechanism to adjust the height of the pram seat thus  making it 
adjustable to suit the user‟s needs. 
 

Encouragement 
Award $200 

BCA Academy Air-Conditioner using R-718 
Chen Fei, Wang Guan Yuan, 
Wang Fang Jing, Zhao Rui Xue 

Project Summary 

Vaporisation of water will result in cooling as it absorbs the latent heat from its surroundings. Under normal 
atmospheric conditions, the amount of vaporisation that can be achieved and the amount of cooling that can be 
achieved is trivially small. Therefore, water was never considered as a good refrigerant.  
 
In this project we use the principle that the vaporisation of water will increase and the boiling point of water will 
decrease at lower pressure. A vacuum pump is used to reduce the pressure in a closed chamber so as to boil 
water at room temperature or even at a temperature lower than the room temperature. One of the major 



problems, if conventional air-conditioning principles were used would be the exorbitant amount of energy that is 
required to compress water vapour back to liquid state. We can save this energy by not changing it back to 
water. Instead the water vapour is thrown into the outside atmosphere. This in turn increases the requirement of 
the water for the operation of this air-conditioner. But water is considered as an abundantly available entity on 
earth. In fact there is no pre-condition that only purified water can be used for this purpose, even though we 
used tap water for experimentation. 
 

Encouragement 
Award $200 

Nanyang Polytechnic Micro-Hydropower System 
Jason Chin, Chia Wee Kiat, Tan 
Jun Kang, Feng Jiawei  

Project Summary 

Our project highlights the uses of municipal waste water or grey-water to harvest energy. The main objective of 
this project is to implement a new green initiative to save the environment by conserving energy. We explored 
ways to harvest energy from waste water that originate from buildings. 
 
We focused on harnessing energy from grey-water run-offs from wash-basins and showering drainage as it 
contains minimal amount of solid waste. An in-pipe turbine coupled to a generator is proposed to be installed 
within the piping system where grey-water flows. With gravity as the driving force, the flow of water down the 
piping will rotate the turbine which converts kinetic energy into electrical energy, which can then be stored in a 
capacitor. This energy can then be used as an alternative source of power for light-duty purposes (e.g. corridor 
lightings). 
 
Our design seeks to be simple and low cost so that it can be practicably incorporated in existing or even future 
buildigns. 
 

Encouragement 
Award $200 

Singapore Polytechnic 
Salvaging the Eco System by 
Reusing Algae 

Leo Xin Yi, Brenda Ng, Tan Yan 
Shan  

Project Summary 

Our project shows the research and studies done regarding sedimentation and how it could affect the marine 
ecosystem. Sedimentation could bring negative impacts to the marine eco-life, which could eventually affect the 
human kind. Apart from the research done, there will be an explanation on the cleaning process that is currently 
in progress at the SP biostream. Upon cleaning the stream, algae will be collected and to be used to produce 
useful eco-products and fertilizer that can be used in the construction industry and for our green environment. 
 
People are always trying to alleviate the environmental problems which affect the changes of humidity and life 
cycle of living things. However, environmental problems which include the degrading of the marine ecosystem, 
is hardly been notified by people. Most of the countries are adopting green building features to achieve a 
sustainable built environment by having sustainable green features. Green features refer to not only minimizing 
energy and consumption of natural resources, but it also refers to using materials that consist of eco-products. 
 
This report focus on using the algae collected to produce lightweight concrete and the production of an eco-
product. In this project, experiments will be carried out to investigate the familiarity on the use of algae in 
construction usage and eco products. The research done could be adequate and useful for further studies in the 
future and bringing more benefits to the construction industry as well as working towards a greener 
environment. 
 

 
 


