INTERNATIONAL EXHIBITION & SYMPOSIUM ON PRODUCTIVITY, INNOVATION, KNOWLEDGE & EDUCATION

Oplimizing [nnovetlion in Knowledge, Educalion and Degign

EXTENDED ABSTRACT

e ISBN 978-967-2948-56-8



- PiKER

INTERNATIONAL EXHIBITION & SYMPOSIUM ON PRODUCTIVITY, INNOVATION, KNOWLEDGE & EDUCATION

Oplimizing Tanovettion in Knowledge, Educailion and Design
EXTENDED ABSTRACT




Copyright © 2023 by the Universiti Teknologi MARA (UiTM) Cawangan Kedah.

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or any means, electronic,
mechanical, photocopying, recording or otherwise, without prior permission, in
writing, from the publisher.

© iSpike 2023 Extended Abstract is jointly published by the Universiti Teknologi
MARA (UiTM) Cawangan Kedah and Penerbit UiTM (UiTM Press), Universiti
Teknologi MARA (UiTM), Shah Alam, Selangor.

The views, opinions and technical recommendations expressed by the
contributors and authors are entirely their own and do not necessarily reflect
the views of the editors, the Faculty, or the University.

Editors : Dr. Siti Norfazlina Yusoff
Azni Syafena Andin Salamat
Nurfaznim Shuib

Cover design : Syahrini Shawalludin
Layout : Syahrini Shawalludin

elSBN 978-967-2948-56-8

Published by:

Universiti Teknologi MARA (UiTM) Cawangan Kedah,
Sungai Petani Campus,

08400 Merbok,

Kedah,

Malaysia.



10.

11.

12.

Fostering A Global Talent Mindset for Young Entrepreneurs in
Malaysia (Tertiary Level)

Nur Hafizah Binti Ab Aziz, Nurhanim Binti Ibrahim, Mai Tiara Alia
Binti Meor Mahaputra, Wan Fatanah Syaza Binti Wan Kefli, Noor
Halimatun Saadiah Binti Mohamed Ayub, Suraya Abdul Karim &
Suriana Ramli

New Entrepreneurship Education Framework for Malaysian
Secondary Schools Based on Design Thinking, Flipped Classes,
and the Korda Method

Nur Atiqah Binti Hamizan, Hafiz Amin Bin Suhaimi, Nur Hidayah
Binti Aboo Bakar, Jasnan Bin Jounin, Nur Farahana Binti Zahari,
Suzielawati Binti Kahulan & Suriana Binti Ramli

Development of Reporting System for Unsafe Actions and
Unsafe Conditions
Ahmad Saiful Ahmad Suhaimi & Aznifa Mahyam Zaharudin

Basalt Fibre Reinforced Polymer Composite Filled with Nano
Silica for Green Truck Body Panel

Mohamad Asrofi Muslim, Aidah Jumahat & Shahrul Azam
Abdullah

SurfSphere: All-In-One Platform for Surfing Competition
Muhammad Shafiq Angullia Tawfeik Bin Sulleiman Angullia &
Ong Yew Chuan

CATEGORY: CSC YOUNG INVENTOR

1.

Zodia Army
Sharvina Sekaran

IOT Based Drainage Monitoring System
Abhinaashgovin A/L Venoth, Sukhiirtan Sankaran, Sheshan A/L
Velan, Atishvar A/L Moganthera Thevar & Sharvin A/L Saravanan

Projek Peningkatan Rangsangan Otak Murid Melalui Inovasi
‘Fresh Up Me!’

Muhammad Ashraf Hakimi bin Khairul, Muhammad Nizamudin
bin Mohd Johar, Muhammad Aiman bin Muhammad Amin &
Lokman bin Ramdan Mohamed

Poplasty AC: Domestic Waste as Activated Carbon for River
Water Treatment

Ghazali bin Sabudin, Nur Atiqah binti Akhyani & Norazura binti
Jaballudin

Lipellent

Zuriahanim binti Abdul Manan, Batrisyia Aliah binti Mohd Hadaffi,
Nur Imanina binti Mohd Ali, Nur Arissa binti Redzuan & Nur Aqilah
binti Saiful Bahri

Centennial Garden ‘The Smart Way for Green Planting’
Nurhazwani binti Zanuddin, Fakharudin bin Shahudin & Norazura
binti Jaballudin

639-649

650-655

656-664

665-669

670-673

674-678

679-682

683-688

689-693

694-696

697-701



Assalamualaikum warahmatullahi wabarakatuh,

First and foremost, | would like to express my gratitude to the organizing committee of
i-Spike 2023 for their tremendous efforts in bringing this online competition a reality . |
must extend my congratulations to the committee for successfully delivering on their
promise to make i-Spike 2023 a meaningful event for academics worldwide.

The theme for this event, 'Optimizing Innovation in Knowledge, Education, and
Design,' is both timely and highly relevant in today's world, especially at the tertiary
level. Innovation plays a central role in our daily lives, offering new solutions for
products, processes, and services By adopting a strategic approach to 'Optimizing
Innovation in Knowledge, Education, and Design,' we have the potential to enhance
support for learners and educators, while also expanding opportunities for learner
engagement, interactivity, and access to education.

| am awed by the magnitude and multitude of participants in this competition. | am
also confident that all the innovations presented have provided valuable insights into
the significance of innovative and advanced teaching materials in promoting
sustainable development for the betterment of teaching and learning. Hopefully, this
will mark the beginning of a long series of i-Spike events in the future.

It is also my hope that you find i-Spike 2023 to be an excellent platform for learning,
sharing, and collaboration. Once again, | want to thank all the committee members
of i-Spike 2023 for their hard work in making this event a reality | would also like to
extend my congratulations to all the winners, and | hope that each of you will
successfully achieve your intended goals through your participation in this
competition.

%W% P%W#%SM
RECTOR
UiTM KEDAH BRANCH



WELCOME MESSAGE (i-SPiKE 2023 CHAIR)

We are looking forward to welcoming you to the 3 International Exhibition &
Symposium on Productivity, Innovation, Knowledge, and Education 2023 (i-SPiKE
2023). Your presence here is a clear, crystal-clear testimony to the importance you
place on the research and innovation arena. The theme of this year's Innovation is
“Optimizing Innovation in Knowledge, Education, & Design”. We believe that the
presentations by the distinguished innovators will contribute immensely to a deeper

understanding of the current issues in relation to the theme.

i-SPIKE 2023 offers a platform for nurturing the next generation of innovators and
fostering cutting-edge innovations at the crossroads of collaboration, creativity, and
enthusiasm. We enthusiastically welcome junior and young inventors from schools and
universities, as well as local and foreign academicians and industry professionals, to
showcase their innovative products and engage in knowledge sharing. All submissions
have been rigorously evaluated by expert juries comprising professionals from both

industry and academia.

On behalf of the conference organisers, | would like to extend our sincere thanks for
your participation, and we hope you enjoy the event. A special note of appreciation
goes out to all the committee members of i-SPIKE 2023; your dedication and hard work

are greatly appreciated.

Chair

3rInternational Exhibition & Symposium Productivity, Innovation, Knowledge, and
Education 2023 (i-SPIiKE 2023)
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POPLASTY AC: DOMESTIC WASTE AS ACTIVATED CARBON FOR
RIVER WATER TREATMENT

Ghazali Bin Sabudin
SBP Integrasi Temerloh Pahang
insoftinnovate@gmail.com
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ABSTRACT

The increase of domestic waste each year is a great concern. Furthermore, most of the waste isnon-
biodegradable which pollutes the ground and water. If decompose by burning, the air pollution occurred.
Meanwhile, Malaysia is a nation rich with river but most of it were polluted.A few polluted rivers in the
city were built shop, bridges and walkways decorated with the light by the government around it.
Unfortunately, the dark colour of the river and its smell is still there. Thus, this project was conducted
to turn the domestic waste that pollute the river water into activated carbon for river water treatment.
There are three types of domestic waste used inthis research which is paper, plastic and Styrofoam. All
the domestic waste was turn into activated carbon and through four test which are smell, turbidity, pH,
iodine, and biological oxygen demand (BOD) test. The result shown activated carbon from paper, plastic
and Styrofoam is suitable to use as water treatment. Using activated carbon to treat river water hopefully
will reduce the amount and cost to dispose of domestic waste, cost the river water treatment and a good
effort as starting point to treat the river in our country. Keywords: activated carbon, water treatment,
plastic, paper, Styrofoam

Keyword: mycoremediation, enzymatic degradation, mycelia, Pleurotaceae family

INTRODUCTION

Domestic waste is waste that generated because of the ordinary day-to-day use of a domestic
premise such as food waste, papers, glasses, metals, plastics, textiles and so on. Malaysia
generated about 38,699 tonnes of solid waste every day at least 1.17kg per person (StarMedia
Group Berhad, 2020). As a result, over 80 percent of rivers in major cities in the countrycan
be considered ‘dead’ and they are at the perilous level with rubbish, especially plastics and
bottles causing the river water to turn black and emit a foul smell (Sinar harian, 2019).

Every year more than thousands of tourists come to Malaysia. Our government trying hard to
beautify the city including the riverbanks around Klang, Gombak, Kinta, Melaka river and
many more. A lot of restaurants that are built along the riverbanks with walkways. Next, the
rivers are also decorated with various colorful lights to add more brightness in addition to
beautifying the area. In addition, to bring tourists along the river, a few of river provides boat
rental services.
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The domestic waste causes the river water to be dark in color and produced the smells. Afew
rivers such as Sungai Klang and Sungai Melaka were taken care with a boat that collect the
garbage in the river to control the pollution. Unfortunately, there is no action to treat the polluted
river water in our country. Japan, German and a few countries started treating their polluted river
a long time ago. Malaysia should start from now. May be the effort to treat the polluted river
water will educate our citizen to love and care for the river more.

In an effort to reduce the amount and cost to disposal of domestic waste and treat the riveras well
to maintain and increase the number of tourists to come to Malaysia, this research was
conducted. Activated carbon (AC) is a form of carbon processed to have a small, low volume
pore that increase the surface area available for adsorption or chemical reaction (Igbemi Arthur
Igbem et. al., 2021). Activated carbon are used to purify solutions of organic molecules
containing unwanted colored organic impurities.

This project using activated carbon obtained from some of domestic waste which were found
to have the highest rate of emissions by Malaysians which are paper, plastic, and
Styrofoam. The product is considered as an environment- friendly since used domestic waste
as a source to produce activated carbon. This research hopefully will reduce the amount of
domestic waste, cost to decompose, cost for river water treatment and a good effort as starting
point to treat the river in our country.

METHODOLOGY

There are two sections of procedure in this research which are the preparation of activatedcarbon
and tests conducted for activated carbon from paper, plastic, and Styrofoam.

2.1 Preparation of activated carbon 2.1.1: Paper

About 15 grams of papers were dried under the sun for one hour. Then, the papers were heated
and dried in the oven for about 5 hours on 105 oC. After that, the papers were grinded ina
blender to high speed for about 1 minute to turn the paper into the granules. Next, the 100gpaper
granules were transferred into a 250 ml beaker. About 10 ml of citric acid from lemon juicewas
poured into the granule charcoal and left overnight. Subsequently, the carbon was rinsed
repeatedly with distilled water and heated again at 1050C for 5 hours. Finally, they were
microwaved at 160 Watts for 15 minutes to complete the activation process.

2.1.2 Plastic

For plastic, it was carbonated at a temperature of 480 oC for 2 hours using a furnace to form
charcoal. Then, soaked in acetone for 24 hours. After that, it is filtered and dried using an oven
at a temperature of 110 oC for 3 hours and continues with the process of physical activationat a
temperature of 750 oC for 2 hours. Further, physics-activated carbon is chemically activated
using KOH concentrations of 4M with a time variation of 2 hours because it shows the best result
with an iod absorbency value of 980.17 mg/g, ash rate 0.28%, water level 7.55%, and volatile
matter rate of 3.47%.

90 |Page




¥ | h g c r% 0||<)T|mi7i;g I"EZ'WT‘?“ in
l o— l N g emings

INTERNATIONAL EXHIBITION & SYMPOSIUM ON PRODUCTIVITY. INNOVATION. KNOWLEDGE & EDUCATION

2.1.3 Styrofoam

The Styrofoam were developed at low-temperature process to turn it into base carbon
form. This will produce up to 50% levels. Then, the base carbon was heated with reagents to
get a 300 m2/g surface area.

2.2 Tests conducted for activated carbon from paper, plastic and Styrofoam

All the three types of activated carbon were uses as a filter of wastewater. The beaker contain
50ml wastewater was poured into each filter (filter funnel containing activated carbon wrapped
by cotton). Four sample were produced which is non-treated wastewater, water treat byactivated
carbon of paper, plastic, and Styrofoam before five tests were conducted.

First, the smell test was conducted by compare the smell of non-treated wastewater withthe
other three sample. Secondly, turbidity test was done by place a piece of paper containing black
dots under the beaker. Then, each beaker was observed from above to see the level of turbidity
of each beaker. Thirdly, the pH test was done using pH paper. The pH paper was dippedinto
water samples. Then the colour seen on the pH paper was compared with the colour scale toget
the pH reading.

Next, iodine test was conducted by putting 2 ml of iodine in each beaker. Then, the solution
was stirred and time to turns into clear water was recorded. Lastly, the Biologically oxygen
demand (BOD) test was done by put 10 drops of 0.1M methylene blue in the sample. Then, the
solution was stirred and time to turns into clear water was recorded.

RESULTS

Briefly, there are five tests that were done to examine which are the smell, turbidity, pH,iodine
and BOD test. The results of the tests were shown in Table 1. The smell and turbidity testshown
wastewater treated with activated carbon from Styrofoam is the best because less smellyand
clearest compared to the other three sample. The pH test was conducted to examine the pH scale
for each sample. The results for this pH test show that the wastewater treated with activated
carbon from Styrofoam is neutral with pH 7 better than sample treated with activated carbon
from plastic (pH 8) or paper (pH 10) in neutralize the pH sample while the sample that not filtered
with activated carbon reach pH12.

Next the iodine test was conducted to determine the adsorption capacity of activated carbons.
Based on the iodine test, activated carbon from Styrofoam only takes 1.5 hours to purifywater
compared to active carbon for plastic which takes 10 hours, paper for 8.5 hours and pollution
water for 20 hours. This prove that the activated carbon from Styrofoam is more effective to
treat the river water. The last test is the Biologically Oxygen Demand (BOD) using methylene
blue solution. This test also examines the clarity of the water. The result shows that activated
carbon in Styrofoam takes the longest time (6 days) to turn the sample into clear waterwhich
means the sample contain more oxygen compared to activated carbon from paper, plasticand
non-treated wastewater which are 5, 4 and 3 days respectively.

.l age
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Table 1
Test . .
Sample Smell Turbidity pH Iodine BOD
Polluted Water Strong Unclear 12 20 hours 3 days
Treated with AC fi
l “ll)laper g Medium Clearer 8 8.5 hours 5 days
Treated with AC fi
i vl‘;llasﬁc oo Medium Clearer 10 10 hours 4 days
Treated with AC f
i eStv;;Ofoam rom Weak Clearest 7 1.5 hours 6 days
CONCLUSION

Research findings show that activated carbon is a good innovation product for water treatment.
This research proves that activated carbon from Styrofoam, plastic and paper can indeed lower
the smell, turbidity and pH polluted water as well as purify water and neutralize water. Other
than that, activated carbon can be regenerated, meaning that the "spent" carbon canbe processed
(usually in a rotary kiln) for reuse; adsorbed components can be absorbed, and thespent carbon
is reactivated, allowing it to be reused over and over again. Finally, activated carbonhelps keep
the aquatic environment free of contaminants from the river. All this evidence has concluded
that there is no doubt that activated carbon is the best material in the river water treatment
process.
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