
Appendix 1 

The Winners for the Green Wave Environmental Care Competition 2016 are: 

(A)   PRIMARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize $4,000 
 

Northland Primary 
School 

Water Saver 

Liu Yu Xun, Lim Yu Han. Bryan 
Bay Soon Heng. Ignatius 
Chong Kai Fong, Devesvaran 
s/o Gane Shan 
 

2nd Prize $2,000 
 

Lakeside Primary 
School 

Mozzie Detective 

Nyi Nyi Swe Min, Abin Roy, 
Ritisha Roma, Michelle Vallerie 
Darmali, Tan Xuan Ying 
 

3rd Prize $1,000 
Westwood Primary 
School 

“Who Wants to be A Climate Change 
Millionaire?” 
 

Branden Zhao Kang Jun,  
Su Jun Jie, Chong Zhan Xian, 
Evan Hoo Jin Kai, Tricia Chan 
Chu Yi,Lim Jun Heng 
 

Merit Award 
$500 

Si Ling Primary School Eco-Manga 

Ha Phuong Linh,  
Kam Zi Le, Mohammed Danial 
Arsyad Bin Mohammed 
Hussain 
 

Merit Award 
$500 

Ang Mo Kio Primary 
School 

Hydro Warrior – Automated Arduino 
Grey Water Management System 

Hansen Wee, Ashton Ng Juin 
Kai, Nguyen Ngoc Bao Tram 
Florence 
 

Merit Award 
$500 

Tao Nan School Self-Watering Herb Garden 
Triston Tan, Kendrick Koo, 
Wee Jing Yi, Shannen Wong 
 

Merit Award 
$500 

South View Primary 
School 

Clean As We go 

Lorraine Low Jing Ying,  
Ng Chin Sek, Wong Zheng 
Han,Jason Zeng Xianyu 
 

Merit Award 
$500 

Nanyang Primary 
School 

Watermill Gutter 

Audrey Leong Wen Yi, Melinda 
Kee Jia Wen,  
Ryan Liew Jia Jie, Guan Jiani, 
Loren Huang Yi Xuan 
 

Merit Award 
$500 

Si Ling Primary School Keyboard Jewellery 
Nur Eynarah Binte Eyzat Amer, 
Nur Atiqah Binte Hassan 
 

Merit Award 
$500 

Xingnan Primary 
School 

Soaperior 
Chua Zhi Lin, Jolin Xavier, 
Johnathan Lim Yang Kai 
 

Encouragement 
Award $200 

Northland Primary 
School 

Dustbin Craze 

Tristan Tan Yi En,Jasmine Wee 
Xin Yi, Teo Jia En, Keisha Tew 
Ying Xuan, Faith Woong 
 

 



Encouragement 
Award $200 

Rivervale Primary 
School 

Reuse of Rain Water to the Power of 
3 

Constance Ng Yuheng, 
Shernise Quek Rui En, Henry 
Wu Kai Jun, Dionna Chan Yan 
Ling 
 

Encouragement 
Award $200 

Shuqun Primary School Solar-Powered Water Filter 

Pechetti Venkata Sashuath, 
Muhammad Nanfal Danish Bin 
Mohammad Sukri, Nicholas 
Tham Cheong Lok, Bryan 
Wong Jun Jie 
 

Encouragement 
Award $200 

St Hilda’s Primary 
School 

Beach Sweeper 
Zane Chua Cheng Jun, Ethan 
Chin Jia Rong 
 

Encouragement 
Award $200 

St Hilda’s Primary 
School 
 

Electricity Saving Cheryl Ng Jing En 

Encouragement 
Award $200 

Westwood Primary 
School 

Aromatic Egg Diffuser 

Nur Hanis Azaief Bin Azahar, 
Max Seow Li Hao, Pang Jun 
Hao,Yu Kok Wai 
 

Encouragement 
Award $200 

Xingnan Primary 
School 

Heat-Powered Mouse 
Chong Yu Lin, Raisa Anil 
Oommen 
 

Encouragement 
Award $200 

Yishun Primary School Our Carbon Footprint 

Githa Charuni S K, Brian Tan, 
Yap Jia Hui, Fallon Ng Xin 
Ying, Priya Darshini d/o 
Ravendiran 
 

  

(B) SECONDARY LEVEL 

 

Prizes School Title of Project Participants 

1st Prize $6,000 
+ Team Award 
$500 
 

Hwa Chong Institution 
Synthesis of Cellulose Aerogel for 
Sorption of Oils 

Ooi Ren An, Yap Kang 
Zheng, Lim An Guan 
 

2nd Prize $4,000 
+ Team Award 
$500 

Anglican High School 
Together We can Help to Fight 
Dengue 

Thavisay Lily, Kelly Ng Kai 
Li, Fu Meijo, Ryan Chua Jia 
Jun 
 

3rd Prize $2,000 Hwa Chong Institution 
Eco-Friendly Synthesis of Silver 
Nanoparticles using Winter Melon 
Peel Extracts 

Johnny Xiao Hong Yu, 
Shane Ho, Caleb Liow Jia Le 
 

Merit Award 
$1,000 

Fuchun Secondary 
School 

Potential of Using Tenebrio Molitor 
for Biodegradation of Polystyrene 
Waste 

Kim Jhermaine Joy Esden, 
Muhamad Syazriel B 
Zainuddin, Nicole Tan Hsing 
Yi, Shannen Lois Evora Dabi 
 

Merit Award 
$1,000 

Hwa Chong Institution 

Recycling Phthalate Plasticisers from 
Soft PVC for the Synthesis of 
Phthalic Anhydride 
 

Matthew Ng Song Peng, 
Raphael Low Kang Siang, 
Isaac Chan Xu Rui 
 



Commendation 
Award $500 

Nanyang Girls’s High 
School 

Sandoricum Koetjape Leaf and 
Carbonised Sandoricum Koetjape 
Leaf as Low Cost Adsorbents for 
Methylene Blue 
 

Shae-Lynn Tan,  
Sheryl-Lynn Tan 

Commendation 
Award $500 

Raffles Institution 

Investigating of the Effect of Various 
Physical and Chemical Treatment of 
Bovine Bone on the Concentration of 
Phosphates Released from Animal 
Bone 
 

Ma Fanghe, Cylvin Sim Kiat, 
Jonas Chia Jun Le Winston 
Wong Soong, 
Lee Wonn Kye 

Commendation 
Award $500 

Tanjong Katong Girls’ 
School 

Mobile Butter Enclosure (MBE) Tan Si Hui, Nicole Lim Ka 
Yin, Wong Zhe Lin,Syahirah 
Kaiyisah Binti Mohammad 
Sahrin, Nafisah Bte Md 
Badrun Nafis,  Ritika Gurung 
 

Commendation 
Award $500 

Raffles Girls’ School 
(Secondary) 

Synergy in Energy Zheng Linda, Isha Khanna, 
Zhang Yulu, Clasfe Chua Jia 
Ling 
 

Commendation 
Award $500 

Nan Hua High School Environmental – Friendly Water Filter Chua Kay Siong, Chia Chee 
An,Samantha Kuek Lixia,Li 
Zhi Qi,Choo Zheng Jun 
 

Encouragement 
Award $200 

Marsiling Secondary 
School 

Green Canteen Jermaine Ong En Ting, Quek 
Ten Yu,Bryan Soh Ming 
Xuan, Nur Amirah Binte 
Rhymie 
 

 

Encouragement  
Award $200 

 
Raffles Girls’ School 
(Secondary) Turning Waste into Fuel 

Claire Li Ker Shin, 
Jayne Ong Yan Ting, Alyssa 
Chia Xin-Yi, Chloe Teo Wei 
En 
 

Encouragement 
Award $200 

Punggol Secondary 
School 

Smart Vermicomposting Bin Kenneth Tan Guan Yi, Arjun 
Prabhakar Rao, Muhammad 
Nurilham B Isnin, Alyoysius 
Lim Wei Yao 
 

Good Presenter  
Award $200 

Raffles Institution 

Investigating of the Effect of Various 
Physical and Chemical Treatment of 
Bovine Bone on the Concentration of 
Phosphates Released from Animal 
Bone 

Ma Fang He 

Good Presenter  
Award $200 

Nan Hua High School Environmental – Friendly Water Filter Chua Kay Siong 

 

 



(C)        JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participants 

1st Prize $8,000 
with 1 mth work 
attachment to BP 
Singapore 

ITE College West 
Horseshoe Crab Propagation System 
 

Eunos Chong Sin Min, Dave 
Chong Choong Teck, Nurul 
Hanna Binte Yakob, Douglas 
Yii Xun Jie 
 

2nd Prize $5,000 
+ Team Award 
$500 

Jurong Junior College 
Earth Hour 2016 and the Yuhua 
Energy Saving Challenge 

Tan Yu Ling, Cheryl Teow, 
Gwendolyn Ang Li Jun, 
Angela Hoong 
 

3rd Prize $3,000 ITE College Central Flush Ventura 

Ethan Kong, Melvin Ong 
Ying Wei, Mohammad 
Khairul Shah B Kayom 
 
 

Merit Award 
$1,000 + Team 
Award $500 

Hwa Chong Institution 

Robush and High Performance 
Aquaporin-based Biomimetic 
Membranes for Water Reuse, 
Desalination and Energy Recovery 
 

Peng Gen Yi, Gabriel Ong 
Xianwei, Richard Xiong Jun 
Wei 

Merit Award 
$1,000 

ITE College East Ecological Mosquito Trap Ng Kim Yang, Joelle Ng Yu 
Han, Gaddipati Sowmithri, 
Shava Nadifah Bte Mohamed 
H 

Merit Award 
$1,000 

ITE College Central Smart Showering System with Grey 
Water Recycling in Bathroom 

Kayden Leow Jun An, 
Nurazlan Shah Bin 
Shahruddin, Muhammad 
Rahmat Bin Md Yunos, 
Wong Sui Yuan 
 

Commendation 
Award $500 

ITE College Central Recycling Kitchen Washing Water 
Muhammad Danial Bin Abu 
Hurairah, Farm Zhong Wei 
 

Commendation 
Award $500 

Anglo-Chinese School 
(Independent) 

Investigating the Effectiveness of 5 
different food waste in Ni2+ 

Mark Yeo Hao Xuan 

Commendation 
Award $500 

St. Andrew’s Junior 
College 

Anti Mosquito Campaign (Revamp) 
 

Edric Wong Weng Kit, Kevin 
Quek Wenjie, Jessica 
Bernadette Chia 
 

Commendation 
Award $500 

ITE College Central Green Pond Filter and Fertilizer 
Collection System 
 

Mohamed Aqil B Mohd 
Firdaus, Teo Zheng Yi, 
Bernard Ho Wei Leong 
 

Commendation 
Award $500 

ITE College East Improving Water Sanitation using 
Low-Voltage Ultraviolet (UV) Light 

Fiqri Farhan Bin Mohamed 
Rapi, Tan Yang You 
 

 

 

Encouragement 
Award  $200 

Anglo-Chinese School 
(Independent) 

An Investigation of How Varying 
Oxygen Content Affects the Uptake 

Natalie Chieng Xin Ying 



of Nitrates from Contaminated Water 
by Duckweed 
 

Encouragement 
Award  $200 

ITE College East Air Purifier for the Underprivileged 
 

Natasha Nasarudin, 
Dheepeka Sharma, Liang Jia 
Wen, Lee Yu Lian 
 

Good Presenter  
Award $200 

ITE College Central 
Green Pond Filter and Fertilizer 
Collection System 

Mohamad Aqil Bin Mohd 
Firdaus 
 

Good Presenter  
Award $200 

Anglo-Chinese School 
(Independent) 

An Investigation of How Varying 
Oxygen Content Affects the Uptake 
of Nitrates from Contaminated Water 
by  
Duckweed 
 

Natalie Chieng Xin Ying 

Good Presenter  
Award $200 

ITE College East 
Improving Water Sanitation using 
Low-Voltage Ultraviolet (UV) Light 

Fiqri Farhan Bin Mohamad 
Rapi 

  

(D)        TERTIARY LEVEL 

Prizes School Title of Project Participants 

3rd Prize $4,000 

 
Sepuluh Nopember 
Institute of Technology, 
Surabaya 
 

Shredder and Processing Waste 
Seashells (SEPROWS) 

Norma Syahnasa Diah Islami, 
Ericza Damaranda Sugita, 
Olga Putri Sholicha 

Merit Award 
$1,000 

 
Sepuluh Nopember 
Institute of Technology, 
Surabaya 
 

Water Cleaner Boat 
Ryan Rachman, Efita Nona 
Gassani, Stevanus Arie 
Nugroho 

Merit Award 
$1,000 

Singapore Polytechnic 
 

Clean Canals Bryan Leong Qi Wei,How 
Qiao Xin, Lee Zhong Han, Ng 
Tian Jun 
 

Commendation 
Award $500 

Singapore Polytechnic Green Asphalt for Flexible Pavement 

Shwe Yi Phyoe, Wayne Yip Bi 
Heng, Liaw Jian Wei, Jeff Ng 
Jia Hao 
 

Commendation 
Award $500 

Temasek Polytechnic 

 
Artificial Intelligence Water Craft 
Guard (H20-CG1) 
 

Ong ZiYu, Jarl Chua, Colin So 

Commendation 
Award $500 

Ngee Ann Polytechnic Waste to Resource Food Security 
and Urban Farming Solutions for 
Singapore 
 

Chia Jia Ling, Isabella Au 
Shimin 

Encouragement 
Award $200 

Singapore Polytechnic 

 
Heavy Metal Scavenger of Dried 
Algae in Surface Water 
 

Donovan Tan Keng Xuan, Yu 
Jiajia 

Encouragement BCA Academy Solar Thermal Engine for Electricity Liu Jianan, Li Mingze, Wu Yue 



Award $200 Generation 
 

Da, Zhou Qianru, Long Yan 
 

Encouragement 
Award $200 

Singapore Polytechnic MFC Development for Bioelectricity 
Generation from Sewage Sludge 
 

Daniel Choong Zhi Yi, Ong Jie 
Jun, Li Si Yu 

Encouragement 
Award $200 

Republic Polytechnic Development of Coating Materials 
Based on Municipal Solid Waste 
Incineration (MSWI) Fly Ash-Zinc 
Oxide Nanocomposites 
 

Tan Wei Xin, Kong Yuen Yee, 
Tan Jing Syuen, Priscillia 
Winona,Yew Mun Geok 

Encouragement 
Award $200 

Nanyang Polytechnic Horticulture Waste Recycler Iqbal Bin Mohd Rizal, Tan Li 
Ling, Kwok Zhan Onn, Tiffany 
Djojomito 
 

Encouragement 
Award $200
 
  

Singapore Polytechnic Green Edge Mohammad Amirul Bin Abdul 
Rahman, Yip Jin Sheng 

Encouragement 
Award $200
 
  

Ngee Ann Polytechnic “Vacuum Vessel”, “Indoor Clothes 
Dryer” 

Lye Yu Zhe, Deon Tan Jun 
Cheng 

Good Presenter 
$200 

Singapore Polytechnic Green Asphalt for Flexible Pavement Shwe Yi Phyoe 

Good Presenter 
$200 

Singapore Polytechnic MFC Development for Bioelectricity 
Generation from Sewage Sludge 
 

Daniel Choong Zhi Yi 

Good Presenter 
$200 

Singapore Polytechnic Heavy Metal Scavenger of Dried 
Algae in Surface Water 
 

Donovan Tan Keng Xuan 

 



Appendix 2 

(A) PRIMARY LEVEL 

Prizes School Title of Project Participants 

1st Prize $4,000 
 

Northland Primary 
School 

Water Saver 

Liu Yu Xun, Lim Yu Han. Bryan 
Bay Soon Heng. Ignatius Chong 
Kai Fong, Devesvaran s/o Gane 
Shan 

Project Summary 

Water saver is designed to save water and money. It is mainly made of metal and plastic. The 
controller box will control the duration of water flowing out from the shower head.  Users are able to 
set the timer based on their preference.  For example, if the users want the water flow to be cut off 
after 5 minutes, they will set the timer accordingly.  There will be a beep to signal that time is up.  
The water-flow meter will be able to control and record the volume of water flowing out of the 
shower head.  However, the Water Saver can also be switched off and the user can use their 
shower head as per normal.  This device can be easily attached to any water outlet, especially for 
the shower unit. 
 

2nd Prize $2,000 
 

Lakeside Primary 
School 

Mozzie Detective 
Nyi Nyi Swe Min, Abin 
RoyRitisha Roma, Michelle 
Vallerie Darmali, Tan Xuan Ying 

Project Summary 

In the first 4 weeks of 2016, 2441 dengue cases were reported in Singapore.  According to NEA 
and MOH, the number of dengue cases may exceed 30,000 this year.  Dengue Fever is caused by 
the dengue virus which is transmitted by the Aedes mosquito.  As of 28 March, 19 clusters with red 
alert level were identified.  As such, the group would like to create a game to encourage everyone 
to practice the 5 steps mozzie wipeout regularly.   
 
The objective is to create an online game (as part of the online lesson package) and two puzzle 
games to bring across the following 3 points to the students in the school : 

1. To encourage students to practice the 5 steps Mozzie Wipeout in their houses regularly 
2. To educate the students about the transmission and symptoms of dengue fever 
3. To promote awareness in the students on the current situation in Singapore and how 

everyone can be more vigilant to eradicate dengue breeding grounds in our community 
 

3rd Prize $1,000 
Westwood Primary 
School 

“Who Wants to be A Climate Change 
Millionaire?” 
 

Branden Zhao Kang Jun,  
Su Jun Jie, Chong Zhan Xian, 
Evan Hoo Jin Kai, Tricia Chan 
Chu Yi,Lim Jun Heng 

Project Summary 

Climate change is one of the major environmental challenges currently.  It is a global challenge that 
requires determined global action by all countries.  In the year 2015, Singapore reported a total of 
7.67 million tons of wastage up by 159,000 tons as compared to 2014.  According to a recent 
newspaper report (The Straits Times 25 March 2016) as the world moves to cut the use of fossil 
fuels and curb greenhouse gas emissions, it is experiencing the escalating effects of climate 
change.  The Straits Times even launched a four-part series in its Science pages on March 4 to 
highlight aspects of climate change, ranging from its effects on habitats to measures that cities take 
to mitigate the effects of prolonged rain or dry spells. 
 
Hence, during our Green Club meetings, we brainstormed for ways that 3Rs can be practiced in our 
daily lives.  We felt that in order to raise our school mates’ awareness on climate change issues 
such water conservation, 3Rs, energy efficiency, water management, it is important of create 
awareness in people, especially the younger generation on how these can be practiced in many 
aspects of our daily lives.  6 Green club members formed a team to create an online game that 
could bring across the awareness in a fun way.  As such, we decided to use an online platform to 
create the game. Hence, we started to read up and borrow books from our school library to source 
for questions. 



 

Merit Award $500 Si Ling Primary School Eco-Manga 
Ha Phuong Linh,  
Kam Zi Le, Mohammed Danial 
Arsyad Bin Mohammed Hussain 

Project Summary 

Destructive human activities have led to the current rate of species extinction, which is at least 100-
1,000 higher than the expected natural rate.  This has impacts far beyond the potential cultural loss 
of iconic species such as tigers, polar bears, rhinos and whales because of unsustainable hunting, 
logging or fishing. Species and the ecosystems they are part of provide essential goods and 
services that make human life possible and contribute enormously to our health and well-being – 
breathable air, clean water, food, fibers, building materials, medicines, energy, fertile soils, climate 
regulation, transport and recreational and spiritual values.  Species conservation efforts by WWF 
have brought many animals back from the brink of extinction and has helped to not only conserve 
rich and varied ecosystems but also delivered real benefits to local people through new livelihood 
opportunities and sustainable development. 
 
Therefore, the team decided to think of how we can work towards the protection of endangered 
species and save the marvelous array of life on our planet, their home! 
 

Merit Award $500 Tao Nan School Self-Watering Herb Garden 
Triston Tan,Kendrick Koo, Wee 
Jing Yi, Shannen Wong 

Project Summary 

In today’s world, human are the only creatures on this planet that generate an excessive amount of 
waste.  The environmental cost of an item is not just a reflection of the amount of money required 
for its production; it includes the energy used in the item’s production and the impact it will have 
when we use it and throw it away.   We have created waste that will remain on Earth for hundreds 
and thousands of years.  Most of us are fortunate enough to have sufficient possessions that we 
throw these away without a second thought.  One way to minimize waste is through “upcycling”. 
 
While man-made plastics have greatly expanded technological and consumer goods, it is 
undeniable that society throws away too much plastic.  With our desire to be better stewards of the 
Earth, the team of Green Activitist at Tao Nan School came together to brainstorm new ways to use 
old things.  While sending our recyclables to be properly processed is one way to fight this trend, 
finding ways to recycle plastic bottles at home can greatly improve the environment.  Since it takes 
several litres of water to produce just one 1-litre bottle, reusing plastic we already have is an 
excellent habit to get into.   
 
The team discussed and concluded that the plastic water bottles that are collected for recycling at 
our school canteen can be upcycled to a self-watering plant container. 
 

Merit Award $500 
Ang Mo Kio Primary 
School 

Hydro Warrior – Automated Arduino 
Grey Water Management System 

Hansen Wee, Ashton Ng Juin 
Kai , Nguyen Ngoc Bao 
Tram Florence 

Project Summary Hydro Warrior is a simple Automated Grey Water Recycle Management System, using Arduino to 
automate the usage of recycled grey water from sinks to be used for toilet flushing in tandem with 
the normal cistern refilling from normal pipes thus promoting the philosophy fo the 3R – Reuse, 
Reduce and Recycle. 
 
This system does the control of refilling of the toilet cistern using water level sensors and relay 
actuator actuators, displaying indications via LEDs and through information on and LCD screen.  
Other sensors like a water flow sensor allows an extra option to include such information as in the 
monitoring of total volume of water used by the system which equates to the volume of clean water 
saved. 
 
In the case when the flushing of toilet takes place and drop in water level in the cistern is detected 
by the cistern water level sensor, an alarm beep will be emitted, activating the water pump system 



via a mini physical relay, which will activate the pump to supply water from the grey water reservoir 
that has been collected from normal water usage from the sink.  This water pump will be 
deactivated once the sensor detects that the water level in the cistern is back to optimum level.  
The system uses a LCD display to notify all actions that are taking place as well as information of 
current total volume of water saved so far and the water level in the cistern. 
 

Merit Award $500 
South View Primary 
School 

Clean as We Go 
Lorraine Low Jing Ying, Ng 
Chin Sek, Wong Zhen Han, 
Jason Zen Xianyu 

Project Summary Our school started on the Appreciation Lesson since 2010.  We were taught to be appreciative 
towards our family, friends, elderly, school and environment.  In 2015, we realized that the condition 
of our school was dirty and messy.  There were litters after every recess and some pupils did not 
throw the rubbish in the bin.  We decided to show our appreciation to the environment in school.  
Thus, our broad goal is to encourage pupils to throw rubbish in the bin and maintain the cleanliness 
of our school.  We assisted our teachers in the “Clean As We Go” compaign to create awareness of 
the importance of the sustainability of our environment through reducing exposed waste in our 
school canteen.   
 

Merit Award $500 Nanyang Primary 
School 

Watermill Gutter Audrey Leong Wen Yi, Melinda 
Kee Jia Wen,  
Ryan Liew Jia Jie, Guan Jiani, 
Loren Huang Yi Xuan 

Project Summary Gutters  were with us since the time of the Romans and they had been used for the sole purpose 
for preventing rainwater from weakening a structures foundation ever since.  With our project, 
people will have another reason for installing gutters in their homes.  Our project is to install 
turbines inside the pipes of the gutters.  The turbines will then turn and power an AC Generator.  All 
electricity generated will enter the local power grid and supply the house’s electrical needs.  Rain 
can now generate electricity! 
 

Merit Award $500 Si Ling Primary School Keyboard Jewellery Nur Eynarah Binte Eyzat Amer, 
Nur Atiqah Binte Hassan 

Project Summary 

The birth of modern technology has given rise to computers which have made learning in schools 
more interesting.  However, when all the desktop computers were replaced with laptops in the 
school, we chanced upon a pile of keyboards staked in a corner of the computer lab.  This led to us 
think of what could we do to restore them to their former glory instead of chucking them aside and 
condemning them to their death.  After checking with most of our classmates, they have also 
admitted to throwing away their desktop keyboards to the recycling center or bins.  Hence, the team 
decided to help our classmates think of different ways of how to recycle the keyboards.  We hope 
the finished product will help educate the pupils in our school the message of the importance of 
recycling and encourage them to do their part in saving the environment. 
 
After much discussion, the team proposed to create jewellery and accessories from the letters of 
the keyboard.  Through this project, we hope to encourage more people not to throw the keyboards 
away by convincing them how easy it is to recycle the keyboards into various creative products.  In 
addition, parents can promote family bonding by working together with their children to create the 
recycled keyboard jewellery which can then be given to friends or relatives as gifts! 
 

Merit Award $500 
Xingnan Primary 
School 

Soaperior 
Chua Zhi Lin, Jolin Xavier, 
Johnathan Lim Yang Kai 

Project Summary 

After a bottle of soap is used, we observed that people will either throw away the plastic bottle or 
reuse by refilling it.  Sending them to recycle it would create more carbon footprints as it involves 
energy to send them to the recycling centres, to manufacture and distribution (EPA 2016).  Hence, 
plastic wastage can be cut down by a large amount by reducing the use of plastic to make soap 
bottles. 



 
Therefore, in this project, our team would like to explore the possibility of reducing the use of plastic 
by replacing the plastic soap bottle with hardened soap – Soaperior.  It works like a usual soap 
bottle to contain liquid soap.  However, after using all the liquid soap, we can continue to use the 
bottle as a soap too.  As a result, it helps to reduce plastic waste and carbon footprint generated 
from recycling of plastic bottles.  We also discovered that soaperior gives out a very nice smell and 
can also act as an air freshener.  With this added advantage of Soaperior, it reduces the need to 
have air freshener in the bathroom.  This will also reduce the usage of plastic packaging used in air 
fresheners.  We would recommend some possible future developments such as adding other 
ingredients into the soap to make it sturdier. 
 

Encouragement 
Award $200 

Northland Primary 
School 

Dustbin Craze 
Tristan Tan Yi En,Jasmine Wee 
Xin Yi, Teo Jia En, Keisha Tew 
Ying Xuan, Faith Woong 

Project Summary 

Dustbin Craze, which is mainly made of plastic and steel (for the smasher), is designed to help 
reduce overflowing of rubbish bins in neighbourhoods.  The dustbin has two main features : a 
crusher to further crush rubbish into smaller pieces and a LED light to indicate the dustbin is full.  
When the dustbin is full, a signal is sent to the town councils to activate workers to clear the bids.  
As the crusher can be dangerous to those throwing litter into the bin, we have designed for it not to 
be activated whenever the dustbin lid is open.  To clear the rubbish, simply open the bottom of the 
dustbin to remove the rubbish.  More blades can be added into the design based on what the user 
requests.  To further improve our product, we would also place a lid over the blades is that they are 
not exposed to the user opening the dustbin. 
 

Encouragement 
Award $200 

Rivervale Primary 
School 

Reuse of Rain Water to the Power of 
3 

Constance Ng Yuheng, 
Shernise Quek Rui En, Henry 
Wu Kai Jun, Dionna Chan Yan 
Ling 

Project Summary 

Water, once Singapore’s vulnerability, has become our nation’s security significantly with the 
initiation of our very own NEWater.  This cannot be possible without our late founding father, Mr lee 
Kuan Yew’s lifelong obsession and visionary in water sustainability on the little red dot.  Driven by 
his passionate belief and our Riverlifts’ recognition of rain water as the precious jewel of 
nourishment for our Earth, an initiative was ignited to maximize the reuse of our free natural 
resource, the rain water to affirm the preciousness of every drop of rain water. In our project, rain 
water will be reused I triple ways namely, to water our local vegetables hydroponically, followed by 
reusing it for the survival of the fish and aquatic plants kept beneath and conclusively, the excess 
rain water to be reused to water other plants and/or wash the floor in our school compound.  
 

Encouragement 
Award $200 

Shuqun Primary School Solar-Powered Water Filter 

Pechetti Venkata, 
SashuathMuhammad Nanfal 
Danish Bin Mohammad Sukri, 
Nicholas Tham Cheong Lok, 
Bryan Wong Jun Jie 

Project Summary 

Dengue fever and Dengue haemorrhage fever are the most prevalent mosquito borne diseases in 
the world.  This is caused by infection with a virus transmitted by the Aedes mosquito.  The bite of 
an Aedes mosquito can transmit the virus.  Aedes mosquito also acts as a vector for other viruses 
that causes diseases such as chikugunya and Zika virus infection.  Recently Zika virus has also 
been spread by Aedes mosquito in Singapore.  The first case was reported in Singapore on the 13th 
of May (kok, 2016).  In 2016 alone,  9641 cases of dengue has been reported.  There has been an 
increasing trend in the number of dengue cases and it has been reported that since April the 
number of Aedes mosquitoes have shown a 50% increase (Ho, 2016).  There are no known cure or 
medications to treat dengue, chikugunya or Zika virus infection.  There are no vaccines available as 
of now.  The only prevention method is to prevent the breeding of Aedes mosquitos. 
 



Our product aims to pump out water from drainages and filter out the mosquito eggs and larva to be 
destroyed.  This pump is portable and uses solar panels to power the pump.  The plumbing runs 
through a filter medium that filters out the eggs, larva and pupa.  The filtered water can then be 
used for watering plants, washing cars etc.  Our invention will reduce the use of water and also 
reduce the risk of mosquitoes breeding. 
 

Encouragement 
Award $200 

St. Hilda’s Primary 
School 

Beach Sweeper 
Zane Chua Cheng Jun, Ethan 
Chin Jia Rong 

Project Summary 

We would like to use old discarded sailing trolleys and other discarded materials to make an 
equipment that will pick up litter on the beach quickly and efficiently.  We attach a sieve and a 
rotating device to an old discarded sailing trolley.  The rotating device will pick up rubbish on the 
beach and carry them up onto the sieve when the trolley is pulled.  The sieve will then separate the 
sand and the rubbish can be collected to be thrown away. 
 

Encouragement 
Award $200 

St. Hilda’s Primary 
School 

Electricity Saving Cheryl Ng Jing En 

Project Summary 

A home water heater that senses a person inside the bathroom.  It will automatically turn the water 
heater on when a person goes into the bathroom for shower and automatically turns off the water 
heater when the person comes out of the bathroom.  A user may forget to switch off the heater in 
his / her haste, leaving it on, wasting electricity.  Keeping the water heater on for prolonged hours 
can cause global warming, wastage and also increases his / her electricity bills. 
 

Encouragement 
Award $200 

Westwood Primary 
School 

Aromatic Egg Diffuser 
Nur Hanis Azaief Bin Azahar, 
Max Seow Li Hao,Pang Jun 
Hao,Yu Kok Wai 

Project Summary 

During most of the art lessons, we realized that after using the crayon pastels, most of the crayons 
were short.  Observations made during a few art lessons made us realize that the pupils do not use 
the balance of the short pastels.  Most of the pupils tend to use the longer ones and hence the 
short ones were left abandoned.  We checked with our art teacher on what would happen to all 
these short pastels.  She informed us that at the end of the year, most of the pastels will be thrown 
away since the pupils will not use them anymore.  We felt rather disheartened that all these pastels 
would go to waste and nothing was done about them.  Hence, during our Green club meetings, we 
brainstormed and decided to make something useful out of the pastels which were readily 
available.  We realized that in the year 2015, Singapore reported a total of 7.67 million tons of 
wastage.  Hence, keeping that in mind, we brainstormed and discussed about what can be used in 
our project and their availability.  We decided that we will work on a aromatic egg diffuser.   
 
After deciding on the materials to be used, we went to the art teacher to check with her whether 
she would be willing to contribute the short crayons pastels towards our project.  She was more 
than willing to channel it into something more useful.  Our teachers-in-charge also assisted us in 
sending an email to the teachers in school to contribute any pastel crayons that were not in use 
and were in the process of being disposed of.   
 
We aim to use recyclables to make an aromatic egg diffuser for use in any room in our school, 
especially meeting rooms where the aroma will calm the environment.  Through this project, we 
hope to promote the use of unused crayon pastels to turn them into something everyone can 
benefit from. 
 

 

Encouragement 
Award $200 

Xingnan Primary 
School 

Heat-Powered Mouse 
Chong Yu Lin, Raisa Anil 
Oommen 

Project Summary 
Batteries powered many portable appliances today.  Most batteries contain cadmium, lead, 
mercury and other metals which are hazardous to the environment and human health.  Batteries 



are also non-biodegradable therefore would become a major environmental issue after disposal.  
Malavika (2004) also commented that disposed batteries also release toxins into the air when they 
are burnt in municipal waste combustors.  He added animals and humans can be badly-affected 
while cadmium is also easily taken by plant roots and accumulates in fruits, vegetables and grass.  
The affected plants are also in turn consumed by animals and human.  Human salivation, 
abdominal pain, liver and kidney damage, skin irritation, headaches, asthma, nervousness, 
decreased IQ in children and sometimes even cancer can be resulted from exposure to such 
metals for a prolong period of time. 
 
We built on the principle of Seebeck effect to produce voltage in order to power a wireless mouse.  
Making use of heat released from our palms to induce a temperature difference between two 
dissimilar electrical conductors or semiconductors produces a voltage.  (Teachtarget, 2008) This 
heat-powered mouse is powered using Peltier generators which is able to convert body heat from 
our palms into sufficient electricity therefore no or lesser batteries are required. 
 

Encouragement 
Award $200 

Yishun Primary School Our Carbon Footprint 

Githa Charuni S K, Brian Tan, 
Yap Jia Hui, Fallon Ng Xin 
Ying, Priya Darshini d/o 
Ravendiran 

Project Summary 

The carbon footprint measures the amount of greenhouse gases directly or indirectly emitted by an 
individual.  Measuring our carbon footprint is a good way for us to gauge the impact of how our 
daily activities and routines have on the environment.  In our project, we hope to create greater 
awareness on the concept of the carbon footprint.  We believe this will help improve our conscious 
effort towards helping to conserve the environment. 
 
To make the learning of the carbon footprint concept enjoyable and fun, we would like to teach and 
share the concept of the carbon footprint through game-based learning.  We would like to design a 
game that allows players to have fun while learning how to conserve the environment.  Through 
this interactive and engaging approach, we hope that our audience will realize that their daily 
decisions and lifestyle habits would either have a direct or indirect impact on environmental health.  
By getting people thinking and comparing which of their daily actions will have a lower carbon 
footprints, we hope to positively change mindsets and habits.  A key advantage of promoting 
environmental conservation through our game is scalability.  Our game can be easily replicated and 
spread to a wider audience.  Players from different backgrounds can easily make sense of the 
game and pick up environmental conservation ideas and concepts while playing our game. 
 

 

 

 



(B) SECONDARY LEVEL 

Prizes School Title of Project Participants 

1st Prize $6,000 Hwa Chong Institution 
Synthesis of Cellulose Aerogel for 
Sorption of Oils 

Ooi Ren An, Yap Kang 
Zheng, Lim An Guan 

Project Summary 

Oil spills are one of the greatest environmental problems we face today.  Oil present on water 
bodies poses significant danger to animals and plants.  Clearing up the oil spills is no easy feat 
as well.  Current methods of removing oil spills include the use of dispersants and sorbents 
made of synthetic polymers such as polypropylene.  However, these methods have various 
disadvantages such as their low sorption capacity, high cost and slow degradability rate.  Hence, 
with the increasing consumption of oil each year, there is a pressing need to develop 
biodegradable sorbents that are effective in clearing up oil spills. 
 
We aim to use cellulose aerogel, a low-density solid material that comprises 99% of air to clean 
up oil spills.  The aerogel synthesized will be economical and environmentally-friendly because 
we will be using cellulose as the material for our aerogel.  The cellulose required will be 
extracted from food wastes – sugarcane bagasse and corn stover, thus reducing food waste 
which has been increasing since 2010. 
 
Using a simple synthesis method which requires mainly sodium hydroxide and urea, the aerogel 
was produced from waste cellulose and coated by a water-repelling chemical to render it 
hydrophobic.  The aerogel was characterized by Scanning Electron Miscoscopy (SEM) and 
water contact angle.  Sorption capacity of the aerogel in various liquids (oil and water) was also 
investigated. 
 
The coating on the aerogels successfully decreases the water sorption capacity of the aerogels, 
making them hydrophobic, an important feature of oil sorbets.  The coated aerogels were found 
to have an oil sorption capacity of around 10-12 times its own mass, which is comparable to that 
of commercial sorbet, polypropylene.  Aerogel made of cellulose from corn stover was also fund 
to have a higher oil sorption capacity.  The coated aerogels could be reused for at least 5 cycles 
after the absorbed oil has been squeezed out of them.  The oil recovered could be recycled and 
reused. 
 
Food waste which is increasing annually can be put to good use by using it as a starting 
materials for the synthesis of low-density, biodegradable aerogels, creating a novel, effective 
sorbent for clearing oil spills. 
 

2nd Prize $4,000 Anglican High School 
Together We can Help to Fight 
Dengue 

Thavisay Lily, Kelly Ng Kai 
Li, Fu Meijo, Ryan Chua Jia 
Jun 

Project Summary 

As part of the secondary 2 school safety week programme, a workshop was conducted to raise 
awareness on prevention of Aedes Mosquito breeding by knowing the potential breeding sites 
and how to select mosquito repellent to prevent mosquito bites that will eventually lead to 
Dengue fever or Dengue Haemorrhagic Fever.  Using design thinking process, students take 
action and extract natural active ingredients from recycled food waste such as orange peels, 
coffee grounds and eggshell to make their own mosquito repellent during innovation week.  
Through actualization, students plan curriculum programmes together with their teacher-in-
charge for their sec 1 juniors as well as outreach programmes for the community. 
 
Student-initiated advocacy projects will be carried out to inspire others to serve the identified 
community and promote the “Together we can help to defeat Dengue” campaign.  This is to 
provide student advocates with opportunities to take ownership of their planned curriculum and 
conduct programmes within school and outside school by themselves. 
 

3rd Prize $2,000 Hwa Chong Institution Eco-Friendly Synthesis of Silver Johnny Xiao Hong Yu, 



Nanoparticles using Winter Melon 
Peel Extracts 

Shane Ho, Caleb Liow Jia Le 

Project Summary 

Silver nanoparticles are becoming more popular for many purposes due to their antibacterial 
properties.  Silver nanoparticles have been incorporated into wound dressings, crams and as an 
antibiotic coating on medical devices.  However, most nanoparticles today are synthesized using 
reducing agents such as toxic sodium borohydride which are not eco-friendly.  In this study, an 
environmentally friendly method for the synthesis of silver nanoparticles through reacting silver 
nitrate with Winter Melon peel extracts has been developed. 
 
The silver nanoparticles synthesized with 5ml of Winter Melon peel extract and 22.5ml of 2mM 
silver nitrate resulted in most stable silver nanoparticles of average size of 29nm.  The silver 
nanoparticles synthesized exhibited antibacterial properties against E.coli and S. Epidermidis.  
When coated on coffee filter paper, the silver nanoparticles synthesized was able to remove 
95% E.coli.  The bactericidal silver coated filter paper has the potential to be used for point-of-
use water treatment, especially in emergencies such as purification of flood water.  This 
bactericidal paper is portable and easy to use.  They could also be included in survival kids. 
 

Merit Award 
$1,000 

Fuchun Secondary 
School 

Potential of Using Tenebrio Molitor 
for Biodegradation of Polystyrene 
Waste 

Kim Jhermaine Joy Esden, 
Muhamad Syazriel B 
Zainuddin, Nicole Tan Hsing 
Yi, Shannen Lois Evora Dabi 

Project Summary 

Waste management of polystyrene, better known as Styrofoam is an issue as it poses a threat 
to the environment especially in Singapore where Styrofoam is not recycled.  It was found that, 
Tenebrio molitor, better known as mealworms has the ability to process Styrofoam making them 
a possible solution to the problem.  However, the rate of them eating and digesting Styrofoam 
must be improved for it to become a viable solution hence objective of this study is to find out 
whether it is possible to improve the quantity of Styrofoam that can be biodegraded by 
mealworm through selectively breeding of mealworm for that trait.  Other objectives of this 
project includes determining whether the process Styrofoam or faecal matter of mealworkm has 
detrimental effect on plant growth as well as documenting the problems faced when breeding 
mealworm in Singapore school’s environment. 
 
Melworms were reared on a diet of Styrofoam and faeces were collected for four weeks.  After 
which two groups of mealworms were given oat as their diet while the other two other groups 
were continued with their Styrofoam diet for another four weeks.  Faeces derived from 
Styrofoam were used to mung bean to investigate on their effect on germination and growth of 
plant. 
 
It was found that mealworms were unable to complete their life cycle when fed with only 
Styrofoam but were able to undergo metamorphosis once their diet switched to oat.  This shows 
that although selectively breeding for ability to consume more Styrofoam is not viable, selective 
breeding for survivability of prolong Styrofoam diet is possible and would in turn increase the 
amount of Styrofoam which can be processed.  It was also discovered that adult beetles of 
mealworm which had been fed with only Styrofoam for four weeks retained the habit of 
consuming Styrofoam despite being presented with oat in their diet.  Knowledge acquired while 
breeding the mealwork are also invaluable to help increase the survival rate of mealworm at the 
end of four weeks.  Faecal matter of mealworm was also found not have a detrimental effect on 
growth and germination of plant. 
 

Merit Award 
$1,000 

Hwa Chong Institution 
Recycling Phthalate Plasticisers from 
Soft PVC for the Synthesis of 
Phthalic Anhydride 

Matthew Ng Song Peng, 
Raphael Low Kang Siang, 
Isaac Chan Xu Rui 

Project Summary 
Polyvinyl chloride (PVC) is treated with plasticisers to produce soft PVC, which is elastic and 
soft.  Soft PVC has extensive applications, leading to its increasing usage in a variety of 
products such as vinyl gloves, shoe soles and cable insulants.  Correspondingly, this has led to 



an increase in the amount of soft PVC waste.  Majority of such plasticisers are derivatives of 
pthalic acid.  These plasticisers are not recycled from soft PVC waste, leading to a severe 
wastage of phthalates and their release into the environment.  Not only is this a waste of 
resources, but plasticisers have been to be health hazards. 
 
Hence, given the rampant wastage of phthalate plasticisers, this study aims to determine an 
efficient method of extracting these phthalates for recycling purposes. 
 
In addition, this study also aims to syntesise phthalic anhydride from the extracted plasticisers.  
Phthalic anhydride is a commercially valuable product as it can be used to synthesise a wide 
range of products such as unsaturated polyester resins and detergents.  Hence, it can be sold 
for a high price to generate profit. 
 

Commendation 
Award $500 

Raffles Institution 

Investigating of the Effect of Various 
Physical and Chemical Treatment of 
Bovine Bone on the Concentration of 
Phosphates Released from Animal 
Bone 

Ma Fanghe, Cylvin Sim Kiat, 
Jonas Chia Jun Le Winston 
Wong Soong, 
Lee Wonn Kye 

Project Summary 

This project is to explore the potential use of untreated Sandoricum Koetjape leaves and 
activated carbon produced from carbonized Sandoricum Koetjape leaves as low-cost and eco-
friendly adsorbents to replace the costly conventional methods of removing Methylene Blue from 
wastewater.  We further compared the adsorption studies with a commercially available 
activated carbon.  The plant waste is abundant in nature, has high carbon content, and is a good 
source for activated carbon.  Activated carbon is used due to the abundance of hydroxyl groups 
of the leaves; its numerous fine pores and its large overall surface area, that allow it so adsborb 
Methylene Blue more effectively. 
 

Commendation 
Award $500 

Tanjong Katong Girls’ 
School 

Mobile Butter Enclosure (MBE) 

Tan Si Hui, Nicole Lim Ka 
Yin, Wong Zhe Lin,Syahirah 
Kaiyisah Binti Mohammad 
Sahrin, Nafisah Bte Md 
Badrun Nafis,  Ritika Gurung 

Project Summary 

Mobile Butterfly Enclosure (MBE) works on creating a modular enclosure that can easily set up 
and/or enlarge to meet specific location needs.  By using host plant to attract butterflies to lay 
eggs, afterwhich the host plants are shifted in the MBE.  One can then follow the life cycle of 
butterflies and hence bringing nature closer to them.  At the same time, increased survival rate 
of butterflies and their offspring is achieved.  Lastly after 1-2 weeks, the butterflies are released 
and hence boost the local butterfly population.  MBE serves as educational platform and 
stepping stone to boost butterfly population.   
 
The primary aim of the project serves to bring nature closer to public and also to educate them.  
The secondary aim serves to explore the feasibility of offering an element of shelter for the 
butterflies and their offspring to develop in a “protected area” so that the mortality rate due to 
predation and parasitism can be reduced.  The adult butterfly will eventually be released after 
some eggs are harvested so that continual “in-house cultivation” of butterfly can be achieved 
and at the same time, a boost to the regional butterfly population for their own natural 
propagation in the parks and gardens. 
 

Commendation 
Award $500 

Nanyang Girls’s High 
School 

Sandoricum Koetjape Leaf and 
Carbonised Sandoricum Koetjape 
Leaf as Low Cost Adsorbents for 
Methylene Blue 

Shae-Lynn Tan,  
Sheryl-Lynn Tan 

Project Summary 
The project is to explore the potential use of untreated Sandoricum Koetjape leaves and 
activated carbon produced from carbonized Sandoricum Koetjape leaves as low-cost and eco-



friendly adsorbents to replace the costly conventional methods of removing Methylene Blue from 
wastewater.  We further compared the adsorption studies with a commercially available 
activated carbon.  The plant waste is abundant in nature, has high carbon content, and is a good 
resource for activated carbon.  Activated carbon is used due to the abundance of hydroxyl 
groups of the leaves : its numerous fine pores and its large overall surface area, that allow it to 
adsorb Methylene Blue more effectively. 
 

Commendation 
Award $500 

Nan Hua High School Environmental – Friendly Water Filter 
Chua Kay Siong Chia Chee 
An,Samantha Kuek Lixia, 
Li Zhi Qi, Choo Zheng Jun 

Project Summary 

This project focuses on water management and waste management.  Our team has made a 
filter out of natural materials and some non-natural materials that can be easily found in the 
household.  We used materials such as corn husk and lotus leaves which are natural and are 
sometimes unwanted and thrown away.  Gravel, expanded clay beads and activated carbon are 
also used to improve the efficiency and performance of the filter.  This filter is built to filter dirty 
and muddy waters so that it can be clean enough to be used for washing and bathing. 
 
We hope this new innovation will encourage people in developing countries to create their own 
filter for filtering dirty and muddy water.  By using natural materials we can reduce the amount of 
waste generated.  Pollution is also caused by improper treatment and disposal of waste, 
especially in developing countries.  We hope to encourage people to reuse and reduce the 
amount of waste generated and reduce pollution.  This filter would also help meet their daily 
need for clean water. 
 
Some problems that people in developing countries face are : 

 Lack of clean water even for washing and bathing 

 Poor waste management 

 Polluted water resources 
 

These issues can be addressed by the following measures : 
 

 Reusing water through filtration 

 Upcycle of recycle waste into useful items 

 Reduce waste generated. 
 

Commendation 
Award $500 

Raffles Girls’ School 
(Secondary) 

Synergy in Energy 
Zheng Linda, Isha Khanna, 
Zhang Yulu, Clasfe Chua Jia 
Ling 

Project Summary 

Power harvesting is defined as acquiring naturally produced electricity as usable electrical 
energy.  Since the industrial revolution, humans have found a way to harness the rich resources 
the Earth holds, setting the pace for development in social and economic planes.  However, this 
availability increases the scale that the energy is being exploited at.  Together with the 
increasing affluence of Singapore’s society, there is a growing consumption and thus, high 
demand of energy supply in the three main sectors of Singapore-commercial, industrial and 
residential sectors.  From statistics, the main causes of major energy consumption are the 
usage of air cons and lightings and the high level of energy wastage observed in the society.  
For instance, the US economy wastes around 61-86 per cent of the energy that flows through it, 
spending an outstanding amount of $130 billion a year on wasted energy.  It is predicted that the 
fossil fuels we currently use as a source of energy would be completely used up within the next 
50-200 years.  As the price of oil and natural gas rises due to inevitable scarcity of these 
sources, it is definite and critical for us to find an alternate source of energy to prevent the 
occurrence of depleted source of energy.  When this happens, cities from all over the world will 
need to source our possible alternative sources of energy to even supply to their daily needs.  
Meeting these demands are key challenges many governmental organisations are facing today.  



We need to take action now, as this will be too late to start only when fossil fuels are depleted.  
The society relies heavily on energy in their daily lives, including using heat to prepare meals, to 
learn and power devices such as light.  The prevalent use and availability energy is what allows 
development to happen at such a rapid pace, and we have taken it for granted for a long time as 
Singapore has strong energy security.  But what if one day we are no longer sheltered by this 
security?  The prevent such dire consequences, we would need to start changing our ways and 
adapting to the changing situation  by reducing our reliance on fossil fuels. 
 

Encouragement  
Award $200 

 
Raffles Girls’ School 
(Secondary) 

Turning Waste into Fuel 

Claire Li Ker Shin, 
Jayne Ong Yan Ting, Alyssa 
Chia Xin-Yi, Chloe Teo Wei 
En 

Project Summary 

Food waste is defined as uneaten food that has been thrown away or discarded, and has been a 
major issue for many years.  With the increase in population and affluence in Singapore, the 
food waste generated has been increasing every year.  According to an infographic made by 
FoodBank Singapore, an organization that aims to play a key role in reducing food wastage 
within the supply chain, food wastage is created everyday from every part of our food cycle – 
production, distribution, retail to consumption, and the wastage is due to several reasons such 
as improper handling of food, edible food thrown away because it looks unappetizing or has 
“expired”.  Additional, as cited from the website of the National Environment Agency, the amount 
of food waste generated in Singapore has increased by about 48% over the past 10 years and 
will continue to increase in future years.  In 2014, 788,600 tonnes of food waste was generated, 
but only 13% of this food waste was recycled.  The rest of the food waste is incinerated and then 
landfilled.  This would cause numerous adverse impacts on our environment, the health of 
Singaporeans as well as Singapore as a whole.  First and foremost, the impacts on our 
environment is mainly that of general air pollution as well as global warming.  Incineration of the 
food waste at incineration plants produce a variety of toxic discharges to the air, water and 
ground such as doxin and other chlorinated organic compounds that are well-known for the toxic 
they bring to our air, water and land environment.  In addition, the incineration process of the 
food waste also results in emission of significant quantities of direct greenhouse gases, including 
carbon dioxide and nitrous oxide, that contribute to global climate change.  Besides the impacts 
on environment, incineration of food products also has detrimental effects on the health of 
Singaporeans.  The production of toxic discharges into the air, water and ground and the 
emission of nitrous oxide that forms acid rain when reacted with water are unnecessary 
pollutants that harm the health of Singaporeans. 
 

Encouragement 
Award $200 

Marsiling Secondary 
School 

Green Canteen 

Jermaine Ong En Ting, Quek 
Ten Yu,Bryan Soh Ming 
Xuan, Nur Amirah Binte 
Rhymie 

Project Summary 

This project aims to discuss the creation of a green canteen which is efficient economically, and 
at the same time friendly and safe for the environment.  Green features such as solar panels 
and mist sprays are found in the rooftop garden and reflection pond of the canteen.  Solar 
panels will help to reduce the emissions of greenhouse gases and to combat global warming by 
lowering the dependence on fossil fuels for energy.  Mist sprays increase the rate of evaporation 
which saves costs on cooling the canteen.  Other green features include : furniture made of 
recycled materials, a rooftop garden, recycling bins, openings in the walls, vertical greeneries, 
argon-filled glass, LED lights, a rainwater collection system, a reflection pond, motion sensors, 
hedges, potted plants, electric stoves, and a no-flush urinal system.  With these green features 
implemented, the school gets to save on utility bills.  At the same time, everyone on school will 
get to enjoy a cooler and more aesthetically – pleasing environment.  The transformed canteen 
can then serve as a new gathering place for students to forge stronger friendships. 
 

Encouragement 
Award $200 

Punggol Secondary 
School 

Smart Vermicomposting Bin 
Kenneth Tan Guan Yi, Arjun 
Prabhakar Rao, Muhammad 



Nurilham B Isnin, Alyoysius 
Lim Wei Yao 

Project Summary 

We are establishing a vermicomposting system in school and turning our peers’ butterfly garden 
to a living classroom for vermicomposting as well.  The objective of this bin is to make the 
maintenance of the bin much easier with our arduino technology, so as to help people who want 
to have a bin like this but have trouble watering it, which is why this bin is added with an auto 
dispenser which will release water when the water sensor senses the soil in this very dry 
climate.  With this introduced, it will give owners more time to maintain it as they do not have to 
water it daily. 

 



 (C)        JUNIOR COLLEGE / INSTITUTE OF TECHNICAL EDUCATION 

Prizes School Title of Project Participants 

1st Prize $8,000  
(Include one-
month work 
attachment to 
BP Singapore) 

ITE College West Horseshoe Crab Propagation System 

Eunos Chong Sin Min, Dave 
Chong Choong Teck, Nurul 
Hanna Binte Yakob, Douglas 
Yii Xun Jie 

Project Summary 

The objective of the project was the propagation of horseshoe crabs for repopulation.  This 
project has been undertaken with the ideas of recycling, reusing and renewing in utilizing 
resources. The project team has committed to greening the environment and hence every effort 
has been taken to use recycled materials wherever possible. The horseshoe crabs are 
considered endangered and that makes the project even more urgent. The population of the 
horseshoe crabs is declining rapidly because of habitat encroachments, predation, climate 
change and uncontrolled exploitation. The blood of the horseshoe crabs is in high demand 
because of its unique medicinal properties. This project can help to repopulate the species and 
conserve the flora and fauna of the fragile eco-system.  
 
The horseshoe crab propagation project is an integration of the unique incubator, aeration and 
tank systems. The tank system consists of the holding tank, hatching tank, nursing tank and the 
display tank. The PID temperature-controlled incubator system uses an industrial temperature 
controller complete with the oxygen booster hatching tray to enhance the hatch rate. The 
aeration system consists of two air pumps and two manifolds complete with 16 outlets.  
The project team has successfully hatched clutch of 17 eggs with a success rate of 47%. The 
hatchings of the horseshoe crabs were then fed with rotifers and thereafter with brine shrimps. 
The special interest group started exploring the project since January 2014, the construction of 
the project commenced on 1 January 2015 and completed on 28 July 2016.  
 
To date, the system has been running smoothly. While it is a back breaking job in obtaining the 
eggs of the horseshoe crab, the project team anticipates more positive results in the future as 
members move up the learning curve in the collection of eggs and the propagation of this 
species of marine creatures. 
 

2nd Prize $5,000 
+ Team Award 
$500 

Jurong Junior College 
Earth Hour 2016 and the Yuhua 
Energy Saving Challenge 

Tan Yu Ling, Cheryl Teow, 
Gwendolyn Ang Li Jun, 
Angela Hoong 

Project Summary 

To promote Earth Hour to Yuhua residents and to encourage them to participate in the Energy 
Saving Challenge. 
 
This event is a collaboration between Jurong Junior College’s (JJC) Environmental Conservation 
Club (ECC) and Yuhua Youth Executive Committee (YEC). We aim to educate the Yuhua 
residents on Earth Hour and suggest ways the residents can adopt to reduce energy wastage on 
a daily basis. Saving energy not only helps to conserve our resources and save our Mother 
Earth, the residents can also enjoy cost savings off their utility bills. 
 
After months of preparation, our team led the ECC students to visit the residents in the Yuhua 
precinct one week before the official 2016 Earth Hour day. The students shared the Earth Hour 
message and energy saving tips with the residents and strongly encouraged residents to 
participate in two activities. The first was to pledge to switch off non-essential lights in the house 
for an hour on Earth Hour Day, 19th March 2016. The second was to take on the ‘Yuhua Energy 
Saving Challenge’ where residents would monitor their electricity usage on a ‘progress report’ 
for three months (start of April till end of June) to see if their bills have decreased after the 
adoption of energy saving tips that we shared. 
 
A survey was conducted at the end of the students’ sharing session to gather statistics on the 



current energy consumption habits of the residents, whether the residents were aware of the 
ways to conserve energy and if the residents had put such knowledge into actions. 
 

3rd Prize $3,000 ITE College Central Flush Ventura 
Ethan Kong, Melvin Ong 
Ying Wei, Mohammad 
Khairul Shah B Kayom 

Project Summary 

Greywater is defined as the relatively clean waste water runoffs from baths, sinks, washing 
machines, and other kitchen appliances. Usually, such water cannot be reused for watering 
plants or other cleaning needs. 
The most fitting use of greywater is for toilet flushing. 
Worldwide, there are more than 700 million people who still do not have access to clean 
drinkable water. In Singapore, we regularly use our clean, drinkable water to flush our toilets. 
In fact, toilet flushing alone accounts for up to 16% of our daily water use (source: PUB.gov.sg). 
This is about 24 litres of clean drinkable water per person, per day, flushed down the sewers. 
Our invention will enable any household to reduce the amount of clean water used for toilet 
flushing by up to 40%; a saving of more than 9 litres of clean water per person, per day. 
This is achieved by substituting part of the clean water with greywater. The user will still be able 
to use the toilet’s existing flushing and refilling mechanism. There is no need to scoop up the 
grey water to flush the toilet (which is unhygienic) nor to refill the cistern manually. 
Our invention consists of a small venture device that is fitted at the end of the water inlet point 
inside the cistern. 
As the cistern is refilling after a flush, the running water will activate a venuri effect. A tube 
connecting the venturi’s suction point and the grey water source will start to draw in the grey 
water into the cistern. 
The cistern is filling, up to 40% of it will be greywater. The greywater source can be held in any 
container placed on the floor, near the toilet. When the cistern is full, the float valve in the cistern 
will shut off the water supply, hence stopping the venture suction. A small anti-siphoning valve 
prevents any backflow of the water from the cistern back to the pail. 
This invention allows anyone to reuse greywater in the most simple, effective and responsible 
way. It does not require electricity to work. It is self-activating and works automatically. 
Installation is simple and quick, requiring no tools or special instruction. 
It takes less than $10 to make, less than 5 minutes to install and zero effort to use. 
Anyone can start saving up to 40% of clean water on the next flush. 
 

Merit Award 
$1,000 + Team 
Award $500 

Hwa Chong Institution 

Robush and High Performance 
Aquaporin-based Biomimetic 
Membranes for Water Reuse, 
Desalination and Energy Recovery 

Peng Gen Yi, Gabriel Ong 
Xianwei , Richard Xiong Jun 
Wei 

Project Summary 

Water is an essential resource of life. Yet, only 1% of the Earth’s water is safe for consumption. 
This calls for the need to maintain the cleanliness of this scarce resource. The rapid 
industrialization of developing countries has led to factory processes producing more sludge and 
toxic chemicals, polluting our waters. Today, we are facing two major crises – water scarcity and 
global warming. This creates a paradoxical situation – increasing the water supply via water 
reclamation to alleviate water scarcity also increases global energy usage, thereby consuming 
more fossil fuels and aggravating global warming. Therefore, in order to truly improve the 
situation, membranes with greater efficiency and lower power consumption need to be 
developed. 
To date, reverse osmosis (RO) membrances are preferred over others due to their relatively 
higher cost-effectiveness, and their ability to remove almost all impurities such as ions and small 
organic molecules, supplying high quality and pure water. However, further development is still 
necessary as the energy usage is still 1.5 – 2.0 times the theoretical minimum dictated by 
thermodynamics. This problem of high energy consumption needs to be addressed. 
 



Biomimetic membranes, utilizing biological water channels called aquaporins (AQPs), has been 
a rapidly rising field of interest, as it has the potential to increase permeability greatly while 
maintaining a high selectivity, two significant features to reduce the energy consumption of 
reverse osmosis. 
This paper summarises a series of experiments conducted with AQP-based biomimetic 
membranes (ABMs). Our experiments, on top of simply being a proof-of-concept study, also 
varied the composition of the dope solution of the fabricated ABMs to maximize the solute 
rejection and water permeability of these ABMs. In our current research, only the concentration 
of polysulfone is varied in the dope solution. The ABMs are fabricated mainly by tow processes, 
phase inversion and interfacial polymerization, and the results of solute rejection and water 
permeability will be obtained from the RO testing set-up located in the research institution which 
we collaborate with. 
In a water scarce country like Singapore without any large natural rivers or springs, this concept 
is particularly alluring. With desalination making up only 30% of our water supply, ABMs, once 
fully developed, could be the answer to our water woes, providing a cheaper water supply for the 
everyday consumer. 
 

Merit Award 
$1,000 

ITE College East Ecological Mosquito Trap 

Ng Kim Yang, Joelle Ng Yu 
Han, Gaddipati Sowmithri, 
Shava Nadifah Bte Mohamed 
H 

Project Summary 

Mosquitoes are nuisance pests commonly found. They caused several dangerous diseases 
such as Dengue Fever, Chikungunya Disease, Malaria, Yellow Fever, etc. affecting not only 
Singapore, but many countries worldwide. This project aims to design a device to trap and kill 
mosquitoes in the surrounding area. The materials used to construct the device are mainly eco-
friendly and readily available. This device will provide another eco-friendly alternative in trapping 
and killing mosquitoes. Hence, this might reduce the frequency of chemical fogging or use of 
pesticide, which will subsequently reduce the amount of chemical being released into the 
environment. 
This trap is extremely easy to construct and highly sustainable (it only requires water and 
detergent) therefore the larger community can replicate and apply it easily. Furthermore, by 
using recycled bottle as a construction material, it will help to inculcate the good recycle mindset 
to the larger community and reducing waste at the same time. Thus, this is truly a trap which 
does not incur much wastage to materialize but yet it is able to bring tremendously benefits to 
mankinds. 
 

Merit Award 
$1,000 

ITE College Central 
Smart Showering System with Grey 
Water Recycling in Bathroom 

Kayden Leow Jun An, 
Nurazlan Shah Bin 
Shahruddin, Muhammad 
Rahmat Bin Md Yunos, 
Wong Sui Yuan 

Project Summary 

The smart showering system is a working prototype designed and built to exhibit the importance 
of water management in our homes. The innovation of the system lies in the smart use of a 
micro controller to monitor the water usage and to control the process of water recycling using 
special design drainage collector, storage and filtration modules for toilet flushing purposes. 
User can monitor his/her usage of water through a controller display during and after showering. 
The controller will take care of the entire process of collection, storage and water reuse. 
The uniquely designed drainage collector that retrofits in most drain pipe enables water to be 
collected and pump it into a customized tank that fits most toilet bowls and thus saves space. 
Any process of washing in the bathroom can also have the used water to be collected and 
stored for recycling use as long as the water flows into the drainage collector. 
For water filtering, the specially designed filtration cartridge helps to remove the soapy content 
of the shower water for cleaner water that can be filled in the toilet bowl cistern for flushing.  
The project is a smart showering system that monitors the water usage through a flow meter and 
a controller feedback display. The shower water is collected and recycled through a special 



design drainage and filtration module into a storage tank for used in toilet flushing. The recycled 
water storage capacity can accommodate up to 6 – 8 times of flushing. Its tank design is unique 
in space utilization, as well as creating a healthy toilet posture to relieve and prevent 
constipation problem. This method of grey water recycling will help every household use and 
save water in the best economical way. 
 

Commendation 
Award $500 

ITE College Central Recycling Kitchen Washing Water 
Muhammad Danial Bin Abu 
Hurairah, Farm Zhong Wei 

Project Summary 

Washing in the kitchen sink takes up 22% (citation is required) of an average family’s monthly 
water consumption in Singapore. Out of this 22% of water consume, a significant amount is non-
contaminated and can reuse. 
The water used to wash vegetables and fruits are non-contaminated waste water. It is easy to 
treat and reuse for toilet flushing, toilet cleaning and watering of plant instead of using clean tap 
water which most household does. 
Our invention allows an easy installation and collection of the non-contaminated wastewater 
from kitchen sink. It consists of a storage container and a 3 ways valves switch that attached to 
the sink. One of the valves is for discharge of the non-contaminated waste water and the other 
for discharge of the contaminated waste water. User can select the valve he wants to open 
using a foot paddle. The non-contaminated waste water is filtered for any solid particles which 
may be presented before it is drained to the container which is rested inside the vanity cabinet 
and holds up to 5 litres of the water The water filter is homemade and easily replaced. 
To ease the installation of the system, this project is designed with user friendly installation 
instructions. With proper usage the installation can reduce household monthly water 
consumption by 7%. 
 

Commendation 
Award $500 

Anglo-Chinese School 
(Independent) 

Investigating the Effectiveness of 5 
different food waste in Ni2+ 

Mark Yeo Hao Xuan 

Project Summary 

Heavy metal pollution has become a pressing issue in our rapidly-advancing world. Growing 
research on this problem has revealed biosorption, a form of bioremediation that utilizes dead 
matter, to be a promising solution. Given the enormous biosorption potential of lignocellulosic 
fibres, this study will investigate and compare the bosorptive ability of lignocellulosic waste from 
five different types of food, with nickel being the heavy metal. 
 
Research Question: How effective are five different types of lignocellulosic food waste 
(pineapple peel, durian husk, mangosteen peel, sugarcane bagasse, coconut husk) in the 
removal of Ni2+, measured by UV-vis spectroscopy and Vigna angularis seedling growth 
bioassays? 
 
Each food waste was washed and ground to obtain 1-mm particles while 800 ppm of Ni2+ 
solution was prepared. 1.5g of each food waste was mixed with 40 cm3 of Ni2+ solution and left 
in a shaker incubator at 270 rpm for 24 hours. The food waste and Ni2+ solution were then 
separated by filtration and centrifuging. Blanks for UV-vis spectroscopy and negative controls 
of Ni2+ without food waste were also prepared. Finally, two methods of analysis, UV-vis 
spectroscopy (measuring average percentage change in Ni2+ concentration) and red bean 
seedling (vigna angularis) growth bioassays (measuring average rate of shoot growth) were 
conducted to determine amount of Ni2+ removed. Turkey’s test for both methods showed no 
significant difference between means of coconut husk and sugarcane bagasse set-ups. 
However, their means were significantly higher than the means for the other types of food 
waste. It was concluded that coconut husk and sugarcane bagasse were most effective in 
removing Ni2+. 
 

For the extension, R2-value for average rate of shoot growth against average percentage 
change in Ni2+ concentration was 0.82896, showing a strong relationship between the two 
variables. It was concluded that red bean plant was a reliable bioindicator for Ni2+ toxicity. 
 



Commendation 
Award $500 

St Andrew’s Junior 
College 

Anti Mosquito Campaign (Revamp) 
 

Edric Wong Weng Kit, Kevin 
Quek Wenjie, Jessica 
Bernadette Chia 

Project Summary 

Dengue is a viral infection that is transmitted by the bite of an infected female Aedes mosquito.  
The World Health Organisation has estimated that dengue viruses infect > 50 million persons 
worldwide each year. A total of 1% of these persons are given a diagnosis of dengue 
hemorrhagic fever (DHF) and of these persons, the disease causes death in approximately 4% 
of the cases. 
This project is supposed to tackle the frequent problem of mosquito infection in Singapore. It 
comes in two prongs. The first concerns “Awareness”, involving the usage of small adhesive 
sticker-like-tattoos to be pasted on daily items to constantly remind students and their families to 
carry out the Mozzie Wipeout. 
The second prong concerns “Action”, where small device is used to diffuse fragrant-smelling 
chemicals over a wider area to discourage mosquitoes. This device can be installed in areas 
deemed vulnerable to mosquito breeding, and will contain spare chemical cartridges, each 
dealing with different mosquito strains. 
 

Commendation 
Award $500 

ITE College Central 
Green Pond Filter and Fertilizer 
Collection System 

Mohamed Aqil B Mohd 
Firdaus, Teo Zheng Yi, 
Bernard Ho Wei Leong 

Project Summary 

ITE College Central has a Community Garden that is Eco-friendly and houses a diverse variety 
of plants and insects, receiving natural care without the use of pesticide. No attempt is made to 
control pests except for regular pruning, weeding, re-planting and supported by a timer 
controlled watering system. There is a fish pond near the garden.  
The main stakeholders of this project is the Greenery Club students that manage the garden and 
the school management. From interviewing the students in charge of the community garden, we 
understand that most of the operational flaws of the garden came about due to the issue of the 
manual maintenance system; in particular, the timer controlled watering system. The watering of 
plant is achieved through the electronic timer valve and sprinkler system. 
Most of the metho are costly and need battery for the operation that is not really what we need in 
this project. Finally we come across the green and most cost effective plant watering method: 
Drip Irrigation.  The team has decided to implement the system based on decided solutions 
based on Solar Panel and Drip Irrigation method.  
A solar powered pond filter system that is design to clean the pond that is not able to access 
electricity power. The collected residue through filter system is then used to fertilise the garden’s 
plants and provide sustainability in ecosystem. The system will water the plant through drip 
irrigation that requires zero energy. The system is easy to install at any fish pond area. 
 

Commendation 
Award $500 

ITE College East 
Improving Water Sanitation using 
Low-Voltage Ultraviolet (UV) Light 

Fiqri Farhan Bin Mohamed 
Rapi, 
Tan Yang You 

Project Summary 

The UV LED water disinfection device is conceived to improving water sanitation using low-
voltage Ultraviolet (UV) light. The device is envisioned to be portable, easy to install & remove 
for user, and preferably self-powered. The idea first came about when awareness that the water 
crisis the #1 global risk based on impact to society (as a measure of devastation), and the #8 
global risk based on likelihood (likelihood of occurring within 10 years). 750 million people, or 11 
per cent of the global population, remain without access to an improved source of drinking 
water. 
 
At the same time, new strides in Light-Emitting Diode (LED) technologies are being made. The 
LED industry is undergaoing rapid technological and market changes. This is specifically true for 
the germicidal class of UV-C LEDs. Using UV LED instead of traditional mercury lamps provides 
many advantages. 
Hence, the decision to use LED for the above benefits in the project. This is a factor in our 
consideration during the planning phase in the build-up to the construction of the UV LED water 



disinfection device. 
 

Encouragement 
Award  $200 

Anglo-Chinese School 
(Independent) 

An Investigation of How Varying 
Oxygen Content Affects the Uptake 
of Nitrates from Contaminated Water 
by Duckweed 

Natalie Chieng Xin Ying 

Project Summary 

Nitrates (NO3) pollute water from surface run-offs and fertilizers, compromising drinkable water 
and inducing eutrophication. Duckweed, a common plant found worldwide due to its adaptability 
and easy propagation, can absorb nitrates, purifying water. 
Theoretically, the rate of remediation would be affected by the oxygen concentration in water.  
It is to investigate how oxygen content (1.0 mg/L,  2.0 mg/L, 3.0 mg/L, 4.0 mg/L, 5.0 mg/L, 6.0 
mg/L) affect the nitrate remediation properties of duckweed, by monitoring the nitrate-N residue 
left in each set up using a nitrate ion sensor while keeping the initial nitrate concentration, 
0.004M (8.6 mg/L), constant.  
It is to find the optimal oxygen content duckweed can remediate nitrate in. also, if duckweed was 
found to remediate nitrates even at low levels of oxygen content, they can be grown on 
contaminated water and wastewater directly to remove nitrates to safe levels for consumption. 
 

Encouragement 
Award  $200 

ITE College East Air Purifier for the Underprivileged 
Natasha Nasarudin, 
Dheepeka Sharma, Liang Jia 
Wen, Lee Yu Lian 

Project Summary 

As reported, many people in Kalimantan (also in many other provinces and cities) cannot afford 
N95 masks. Hence, it is even tougher for them to buy an air purifier and the consumables. Our 
team hopes to help those who are unable to afford an air purifier and are suffering from the 
haze. We will target their home, where they will spend most of their time in. Therefore, we will 
be building and testing an air purifier for the underprivileged. This air purifier must be low cost 
and material must be easily available. There should be minimum or no operating cost. We do 
not aim to clean the air like a HEPA filter. If we are able to remove 80% of the particles in the 
air, a PSI of 1000 may become just 200.  
 
The proposed air purifier is water-based and it will clean the polluted air using bubble agitation 
technique. Humidity issues of conventional water-based purifiers are tackled. 

 

 

 

 

 

 

 

 

 

 

 

 



(D) TERTIARY LEVEL 

Prizes School Title of Project Participants 

3rd Prize $4,000 

 
Sepuluh Nopember 
Institute of Technology, 
Surabaya 
 

Shredder and Processing Waste 
Seashells (SEPROWS) 

Norma Syahnasa Diah Islami, 
Ericza Damaranda Sugita, 
Olga Putri Sholicha 

Project Summary 

Currently, the utilization of waste shells is mainly in decorations, animal feed and a mixture of 
cosmetics. The amount of waste shells continues to increase every year as a result of activities 
such as shellfish farming and scallop fishing. Shellfish waste dumps may form a dike, causing 
shipwrecks near the area, as well as damaging health and threatening biological safety. There is 
a need for more effective tools to process the waste, not only in small amounts but also with the 
ability to treat whole scallops into useful and economical items through a short process. 
Previous machines could only crush waste shells into animal feed. Seeing this problem, we 
introduced the crushing and processing of waste shells to be used as a mix for the manufacture 
of paving blocks so that this waste has economic value. “Shredder and Processing Waste Shells 
(SEPROWS): Multipurpose Tool to Convert and Process Seashells Waste into Paving Blocks”. 
SEPROWS is expected to be able to deal with waste shells effectively, efficiently and be 
profitable for the community. 
 
We offer a new concept of processing waste shredder and seashells. The tool can be used to 
grind the shells as well as enhance the block paving process in order to improve productivity of 
printing paving blocks. The tool is not only able to shred and process waste seashells but can 
also grind, stir and mix the powdered shells with cement and aggregate paving blocks, forming 
them roughly into dough and then printing them into blocks of intact paving. It is excellent in 
providing facilities for processing shellfish waste so that it can cut the time taken for the 
manufacture of paving blocks. In addition, the tool is also capable of being operated by one 
person, cutting costs and crew payroll. We utilize a size that is not much different from the size 
of a mill, cement mixer and print adobe. In general, it is possible for anyone to use it. This tool is 
very helpful, especially with the ease of operation without the need for many people.  

Merit Award 
$1,000 

 
Sepuluh Nopember 
Institute of Technology, 
Surabaya 
 

Water Cleaner Boat 
Ryan Rachman, Efita Nona 
Gassani, Stevanus Arie 
Nugroho 

Project Summary 

Trash is part of our daily routine, almost everything that we do conduced trash creating 
environmental quality degradation accelerated. Trash affected the environment in various ways, 
especially in water environment. There are a lot of people throwing trash into river, lake, sewer, 
even on a beach. Solid garbage somehow makes its way to the ocean. Plastic bags, plastic 
bottle, glass bottles, and packaging material – if not disposed of correctly, almost everything we 
throw away can reach the sea. Plastic garbage, which decomposes very slowly, is often mistaken 
for food by marine animals. This caused the destruction of water-based ecosystems. Trash 
particle passes up in the food web, ending up on our meals. This impairment must be handled 
passionately. Seeing these problems, trash issue required new technology to solve, an in 
complex technology so people can easily operate. In this case, we introduce Water Cleaner Boat 
(WC-B): Eco-Friendly Boat designed to suck in trash and oil on the water surface to clean up 
water environment from river to ocean. 
A boat modified with the ability to draw plastic debris, oil spill with suction pump as its operating. 
A pump adapted to a floating bin features a modular construction that makes it well suited to a 
various flow rates and pressure. The trash is collected inside. The water and oil flows out through 
the bottom of the bin and up into the pump equipped with water oil separator. Cleaner water is 
then pumped out. 
 

Merit Award Singapore Polytechnic Clean Canals Bryan Leong Qi Wei,How 



$1,000 Qiao Xin, Lee Zhong Han, Ng 
Tian Jun 

Project Summary 

Singapore is not only known for her multiracial and multicultural society living in harmony but also 
known for being one of the cleanest countries in the world which is why this bustling city state is 
also called Asia’s “garden city”. However, there is one persistent problem that may post a threat 
to her cleanliness reputation, and it is the problem of dirty canals. Clogging of the canals in 
Singapore have been directly linked to many flood occurrence which disrupted businesses and 
heavily damage vehicles. Debris floating in the canals have contributed to the unsightly 
appearance and stanch of these waterways. A solution must be found to improve this long-
standing predicament. 
 
Designing and building an automatic system whereby it will aid in the waste management of the 
canals by separating the debris from the water and storing them to be thrown away was the aim 
of this project. A prototype was assembled using parts bought and fabricated, to simulate a canal 
cleaning system.  
 
The designed unit was able to effectively filter out the floating debris from the canal and properly 
dispose them in the designated holding system. Notifying the relevant authorities when the holder 
is full, was also done without any human intervention. 
 
The team hopes that this canal cleaning system would be implemented in the canals of 
Singapore. Thereby, helping the nation to uphold its reputation as the Garden City. In addition, 
with various technology incorporated such as wireless capabilities and being fully automated this 
canal cleaning system is in-line with Singapore’s vision of being a Smart Nation. 
 

Commendation 
Award $500 

Singapore Polytechnic Green Asphalt for Flexible Pavement 
Shwe Yi Phyoe, Wayne Yip 
Bi Heng , Liaw Jian Wei, Jeff 
Ng Jia Hao 

Project Summary 

Every year, thousands of car tyres are being disposed off and they are kept at land fill areas such 
as Pulau Semakau. In 2015, there was 35,000 tonnes of car tyres being disposed off according to 
a report one by NEA. (NEA, 2015) Car tyres are made of rubber and it is non-biodegradable, 
hence, 92% of these car tyres were recycled and used for land filling, solid fuels, etc. while the 
remaining 8% was left to be disposed of which will cause severe environmental pollutions if they 
are left unhandled. 
 
This project aim to review the technical performances of Green Asphalt (bituminous mixture of 
aggregates, bitumen and recycled crumb rubber) characteristics. The samples were tested to 
evaluate physical performance. After finding the optimum physical characteristics, heavy metal 
leachate test was conducted at different contact time and temperature. Four heavy metals of Cu, 
Pb, Zn and Cd were used to simulate a common heavy metal that fall into receiving water body. 
The result showed that heavy metals leachate from Green Asphalt mix is at least 50% lesser than 
those from control mixes, and also below Trade Effluent Allowable Limits given by NEA. 
 

Commendation 
Award $500 

Temasek Polytechnic 

 
Artificial Intelligence Water Craft 
Guard (H20-CG1) 
 

Ong ZiYu, Jarl Chua, Colin So 

Project Summary 

Water is essential to living organism. It is important to protect our sources of water such as 
reservoir, lakes, canals, rivers and ocean. These bodies of water should be pollutant free to have 
a sustainable source of food and water. However, due to nature and especially human activities 
over the years and accompanied by lack of discipline of human being, some of these bodies of 
water are now polluted. Plastic and oil are harmful to our canals, reservoir and ocean. These 
pollutants affect the ecosystem and can cause harm to living things. Researchers found that 
some of the causes of bird’s death are indigestion due to plastics found in animals digestive 
system. Plastics also cause our drainage system to clog which root flooding and may lead to 



break/malfunction of our flood control pumps. It is the responsibility of every citizen to protect 
these bodies of water in order to have sustainable marine species.  
To contribute on our own little way in helping the marine environment we decided to build a 
prototype device called Watercraft Guard (H2O-CG1) that can collect floating marine pollutants 
such as plastics and oil with minimal human intervention. The H2O-CG1 is not just a garbage 
collector but it can also be used for research by collecting essential information while cleaning the 
body of water at the same time.  
 

Commendation 
Award $500 

Ngee Ann Polytechnic 
Waste to Resource Food Security 
and Urban Farming Solutions for 
Singapore 

Chia Jia Ling, Isabella Au 
Shimin 

Project Summary 

Food is an essential part of everyone’s lives. It is a source of energy which is needed for survival 
and connects people together. However, not everyone has a stable food supply, and this results 
in severe problems such as malnutrition and even death this poses a problem in many third world 
and developing countries. However, an unstable food supply can be faced by a first world country 
as well. 
 
This project demonstrates a self-sustaining system as a viable solution to ensuring food security 
in Singapore. The system integrates the concept of waste to resource, where a closed loop 
system of aquaponics (aquaculture and hydroponics) is combined with cultivation of duckweed as 
fish food. Wastes released by the fishes become the source of nutrients for growing duckweed as 
food for the fish and, vegetables for human consumption. The system can be installed easily in 
any Singapore household and reduces running costs significantly by eliminating the cost of fish 
food. 
 

Encouragement 
Award $200 

Singapore Polytechnic 

 
Heavy Metal Scavenger of Dried 
Algae in Surface Water 
 

Donovan Tan Keng Xuan, Yu 
Jiajia 

Project Summary 

Improving catchment water quality has been a key feature of Singapore’s water management 
strategy since the early days of our independence. Although protecting water resource is very 
critical some illegal industrial wastewater discharge still can be found such as the evidence of 
algae bloom due to high nutrient contents in surface water. Green algae may have a good effect 
as it helps cleaning heavy metal contamination in water. Considering the metal biosorption 
capacity, green algae may be treated as a natural biosorbent that can reduce chemical usage in 
waste treatment process. Biosorption is an environmentally friendly method to eliminate heavy 
metals at low cost. The use of algae for heavy metal scavenger can also offset the cost of 
eutrophication caused by algae itself. 
 
The objective of this report is to investigate the capability of Marine Algae (MA) and Freshwater 
Algae (FA) in adsorbing heavy metals Cu, Pb, Zn and Cd from synthetic and industrial water. 
 

Encouragement 
Award $200 

BCA Academy 
Solar Thermal Engine for Electricity 
Generation 

Liu Jianan, Li Mingze, Wu Yue 
Da, Zhou Qianru, Long 
Yan 

Project Summary 

Clean energy and energy saving efficiently are the trends the whole world is working towards, 
especially in Asia, where there is going to be an Asian clean energy summit held. Singapore has 
a great potential to join this move, solar energy, the renewable energy. Having the advantage of 
being located in the tropical zone geographically, Singapore has inexhaustible solar resource 
from nature. This is the premise of our project, solar Stirling engine generator.  
 
In theory, the key advantages of Stirling engines include fuel flexibility, controllable emissions, 
and high themodynamic efficiency. If these qualities can be proven through a significant amount 
of additional field test experience in the near future, then Stirling engines may make a significant 



impact in the distributed generation market as an economically competitive and environmentally 
“green” alternative to mature Distributed Generation (DG) technologies. 
 

Encouragement 
Award $200 

Singapore Polytechnic 
MFC Development for Bioelectricity 
Generation from Sewage Sludge 

Daniel Choong Zhi Yi, Ong Jie 
Jun, Li Si Yu 

Project Summary 

With the progress to the 21st Century, environmental themes revolving around energy 
consumption and solid waste management have posed great issues around the world, especially 
in Singapore. These themes are typically contributing factors to environmental issues regarding 
climate change and global warming. Millions of tonnes of sewage sludge from wastewater 
treatment works are incinerated and then landfilled. Recycling and reusing sewage sludge as 
feedstock for energy harvesting in self-Fabricated Microbial Fuel Cells (FMFCs) has a potential 
for producing sustainable electrical energy.  
The objective of this project is to modify a conventional Microbial Fuel Cell (MFC) containing 
sewage sludge into a in self-Fabricated Microbial Fuel Cell (FMFC) model to multiply bioelectricity 
generation. 
 

Encouragement 
Award $200 

Republic Polytechnic 

Development of Coating Materials 
Based on Municipal Solid Waste 
Incineration (MSWI) Fly Ash-Zinc 
Oxide Nanocomposites 

Tan Wei Xin, Kong Yuen Yee, 
Tan Jing Syuen, Priscillia 
Winona,Yew Mun Geok 

Project Summary 

Municipal solid waste incineration (MSWI) fly ash is the residual waste captured by incineration 
flue gas purification system. It is currently sent for landfill at offshore Semakau Island, which is 
projected to be used only until 2040. Thus, this project is seeking a new way to develop a value – 
added coating materials, for instance, fly ash – Zinc oxide nanocomposite. The fly ash-Zinc oxide 
nanocomposite were characterized by using an X-ray diffractometer (XRD), Fourier Transform 
Infrared (FTIR) Spectrometer, Scanning electron microscope (SEM) and oil absorption test. 
 

Encouragement 
Award $200 

Nanyang Polytechnic Horticulture Waste Recycler 

Iqbal Bin Mohd Rizal, Tan Li 
Ling, Kwok Zhan Onn, Tiffany 
Djojomito 
 

Project Summary 

Horticulture waste is a long ignored resource that has been habitually disposed through 
incineration. As this method of disposal not only deprives the potential reuse of the horticulture 
waste as a resource material, it also has a negative carbon contribution to the environment when 
incinerated. 
 
Thus this project seeks to recycle horticulture waste, in particular leaves, which has so far been 
mostly ignored as a potential substitute for paper and wood material. The characteristics of dried 
leaves, which constitute a good part of most horticulture waste, are similar to that of wood. They 
both have high cellulose content due to the presence of cellular walls and lignin, and also organic 
properties that promote fungal growth. 
 
Hence it is proposed through this project that horticulture waste be recycled into a compressed 
material that can be a substitute packaging paper material or as a substitute growing medium for 
mushroom faming. 
 

Encouragement 
Award $200 

Singapore Polytechnic Green Edge 
Mohammad Amirul Bin Abdul 
Rahman, Yip Jin 
Sheng 

Project Summary 

Road in Singapore consist of cars, monocycles, buses, vans etc. most of these vehicles emit 
harmful gasses that when breathed in large amounts will be hazardous. These gases include 
formaldehyde, benzene, xylene and amomonia. Multi-storey carparks are areas that are 
sometimes neglected. Plants are not usually integrated to them. Therefore the aim of this project 
is to purify air and improve waste management while increasing the aesthetic value of the 



external façade of multi-storey carpark in Singapore.  
 
The Green Edge is a modular system which can be seamlessly integrated to the carpark façade. 
It has been design in such a way that its structure could be detached and replaced easily. The 
components would be hidden, making the plants the focal element. 
 

Encouragement 
Award $200 

Ngee Ann Polytechnic 
“Vacuum Vessel”, “Indoor Clothes 
Dryer” 

Lye Yu Zhe, Deon Tan Jun 
Cheng 

Project Summary 

Conventional food preservation utilize refrigeration. Refrigeration reduces the absolute 
temperature of the food items so that decomposition will take place at a slower rate and food 
preservation is achieved. In the thermodynamic perspective, the preservation process tried to 
reduce the internal energies held by the food item. That can be achieved by 2 means, firstly by 
reducing the absolute temperature. Secondly by reducing the pressure. 
 
This project will attempt to preserve food items by reducing the internal energies by manipulating 
pressure surrounding the food item and force the food items to release their internal energy. As a 
consequence, the food item will have insufficient internal energy to carry on maturing and 
decompose till they harness sufficient energy from the surrounding. As a consequence, the 
decomposition process is delayed and food preservation is achieved. Our experiment using 
bananas has showed that a 30 minute exposure to a low pressure environment will preserve 
extend the fruit’s shelve life for another week. 
 

 

 

 


