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The Research Centre for Sustainable Process Technology (CESPRO) was established
as a Research Centre of Excellence at the Faculty of Engineering and Built
Environment in October 2012 in line with the effort by Malaysian government to
address various sustainability issues faced by the country. The focus of CESPRO is on
the development of innovative process technology that will enhance the quality of
life in the processing industry. CESPRO has been established to provide an avenue
for researchers who are interested in this focus area to work together on common
multidisciplinary projects together with various stakeholders. The main aim of
CESPRO is to coordinate research activities related to processes for sustainable
development, and through this, information and knowledge can be disseminated
among academics, researchers, students, and industry.

The Asian Biohydrogen and Biorefinery Symposium (ABBS) has become the most
important research conference in the Asian region and even the global biohydrogen
technology field. It has made outstanding contributions to the promotion of Asia
biohydrogen technology and supported by representatives from all over the world
for the past 14 years. The ABBS is an international research symposium organized
annually around Asia including Taichung (Taiwan, 2006), Daejeon (Korea,2007),
Harbin (China, 2008), Khon Kaen (Thailand, 2009), Taichung (Taiwan, 2010), Bogor
(Indonesia, 2011), Chongging (China, 2012), Osaka (Japan, 2013), Melaka (Malaysia,
2014), Kenting (Taiwan, 2015), Jeju (Korea, 2016), Khon Kaen (Thailand, 2017), Henan
(China, 2018), Hanoi (Viet Nam, 2019), and again, Taichung (Taiwan, 2020).

In 2021, the ABBS symposium is held in Malaysia in close cooperation with Universiti
Kebangsaan Malaysia (UKM). Hence, CESPRO is enthusiastic to organize and
welcome all interested parties to join the “16™ Asian Biohydrogen and Biorefinery
Symposium & Sustainability Challenge (ABBS-SC 2021)", which is held from December
15 — 17, 2021. The 16™ ABBS 2021 is an international conference for researchers,
academicians, and industry players working in the fields of bioprocesses, bioenergy,
bioresources, smart circular solution as well as socio-economy, environment, and
policy. The event serves as a platform for sharing and discussion on the latest
developments and innovations in biohydrogen technology, biorefinery, economics,
and impact on social sustainability as well as the potential for converting biomass
into high-value products.
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Assalamualaikum W.B.T and Salam Keluarga Malaysia,

It is an honour and privilege for me to welcome all of
you to the 16 Asian Biohydrogen and Biorefinery
Symposium and Sustainability Challenge (ABBS-SC
2021) themed “Navigating the Future through Circular
Bioeconomy”.

MOSTI wants to transform Malaysia into a high income,
sustainable and inclusive economy country by the year
2030. To do this, we must emphasise on innovation and
utilisation of biotechnology at a commercial scale to
improve the value chain of the economy.

A circular economy covers a wide range of activities. For example, if we look at the circular
aspect of renewable biological resources, we must first convert it into a product with a higher
added value which is sustainable. The end result may be food, feed, bioenergy, biofuels
and biochemical products. In line with Malaysia’s aspiration towards sustainability, MOSTI
encourages industry players to transition towards bioproducts from renewable resources to
decrease carbon footprint and emissions.

The 12 Malaysia Plan recently announced by the Prime Minister, YAB Dato’ Sri Ismail
Sabri Yaakob, has highlighted the shared prosperity initiative by the government for
the next five-year period (2021-2025) that has three aspects: economic empowerment,
environmental sustainability and social re-engineering. Malaysia should and must focus
on green technology, renewable energy as well as adaptation and mitigation of climate
change. This is key for Malaysia to be a high developed nation by 2030.

What can we do in Malaysia and what can we achieve? According to the International Journal
of Hydrogen Energy 2018, Malaysia will have the highest mean real output growth rate of
the biohydrogen sector from year 2017 to 2040 at 5.12%, Korea at 4.4%, India at 4.35%,
Japan at 3.8% and China at 2.88%. Malaysia’s plan to make the green circular economy
fundamental to socio-economic growth owing to the high availability of biomass and the
ability of their relatively mature biotechnology sectors to generate bioenergy, which may
support the development of circular economy.

The production of hydrogen from waste such as wastewater and biomass as an alternative
for fossil fuel, will be in high demand in the future due to many applications of hydrogen.

MOSTI believes that the discussion between all experts here will shed some light on the
issues and challenges related to circular bioeconomy and sustainability in Malaysia and
across the globe. MOSTI also believes that sharing of ideas among participants could lead
to new knowledge, new R&D and technology to be implemented in Malaysia. Let's do this
together. Remember, “If you want to walk fast, walk alone. But if you want to walk far, walk
together!”
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MOSTI is proud to announce that numerous works have been done in our local universities
and research institutes, on fundamental research of hydrogen production from waste, not
only from palm oil industries, but also from other agro-industries. It is estimated that Malaysia
produces 168 million tons of biomass annually. These include rice husks, timber, coconut
oil and palm waste. These sustainable resources could be converted to the new bio-based
products including bioenergy, biofertiliser and biomaterials.

MOSTI believes that Malaysia could increase the growth of economy by the efficient usage
of biomass. According to the data by Malaysian Bioeconomy Development Corporation Sdn.
Bhd., a stimulated 15% annual growth, is projected to grow from RM149.1 billion in 2020
to RM181.2 billion in 2030 respectively. MOSTI also congratulates the Research Centre for
Sustainable Process Technology, Faculty of Engineering and Built Environment, UKM as the
main organiser in making this event a huge success. My heartfelt thanks to co-organisers too.
Thank you and congratulations!

To all the Malaysians and international participants, ‘terima kasih’ and thank you for taking
your time in attending this very important symposium for the future of Keluarga Malaysia. With
Bismillahirrahmanirrahim, I officiate the 16" Asian Biohydrogen and Biorefinery Symposium
and Sustainability Challenge.

Yang Berbahagia
‘Dato’ Sri Dr. Adbam Baba

Minister of Science,
Technology and Innovation (MOSTI)
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It is my pleasure to welcome all the participants today to
the 16" Asian Biohydrogen and Biorefinery Symposium
& Sustainability Challenge 2021. I would like to take this
opportunity to express my sincere appreciation to all
distinguished Professors and Speakers, who are willing
to share your knowledge and vast experience with the
participants.Iwould also like to congratulate the organizer,
Research Centre for Sustainable Process Technology
(CESPRO), Faculty of Engineering and Built Environment
UKM for making this event a success.

The theme of ABBS-SC 2021 this year, “Navigating the
Future through Circular Bioeconomy” is an interesting

topic to be explored. The bioeconomy is viewed as a critical component of sustainable
consumption and production, which gains importance on national and global levels. In UKM,
numerous works have been done in our faculties and research institutes on fundamental
and application research in bioeconomy. Bioeconomy incorporates various aspects,
including research and development of bioproducts, businesses, and policy making. For
instance, the Sime Darby Palm Oil Tennamaram mill in Bestari Jaya, Selangor, is a pilot plant
that demonstrates how to transform a conventional mill into a green technology factory
using various technologies. It was developed by a research team at Universiti Kebangsaan
Malaysia-Yayasan Sime Darby's (UKM-YSD) Chair for Sustainable Development of Zero-
Waste Technology. The plant’s construction has been completed, and trial runs have begun.
This is an increasingly prominent economic prospect for Malaysia which has all the right
building blocks for companies to grow in this area. Malaysia has a competitive advantage
due to its abundance of sustainable and renewable biological resources such as biomass.
The chemical industry, heavy road transport, marine and aviation sectors are all under
pressure to transition away from fossil fuels.

I really hope this event will achieve its primary objective and provide a platform for like-
minded scientists, academics, and industry players across different Asian countries to
disseminate and discuss their recent findings in the current technology, economic value
and social sustainability on the subject of bioeconomy.

Yang Berbahagia

Prof. Dato’ Ts. Dr. Mohd Ekbwan Hj. Toriman
Vice-Chancellor

Universiti Kebangsaan Malaysia




16™ ASIAN BIOHYDROGEN AND BIOREFINERY SYMPOSIUM (ABBS) | ABBS2021

WELCOME MESSAGE
CHAIRMAN OF ABBS-SC 2021

T T P Ry P T RS TIITTN @

On behalf of the Organizing Committee, I would like to
welcome all of you to the 16% Asian Biohydrogen and
Biorefinery Symposium & Sustainability Challenge (ABBS-
SC 2021) with themed “Navigating the Future through
Circular Bioeconomy” held from December 15 to 17, 2021.
Biohydrogen and biorefinery research symposium is
important to provide a platform for scientists, academia
and industry to present their current research findings
in the fields of biohydrogen and biorefinery in the Asian
region, and to strengthen networking opportunities
and knowledge sharing between governments, public
and private researchers. The Asian Biohydrogen and
Biorefinery Symposiums (ABBS) were initiated by The Asia

BioHyLinks (ABHL) and held annually around the Asian countries. It is an honor for the
Universiti Kebangsaan Malaysia (UKM) to organize the ABBS this year again after 7 years,
when the conference was organized in Melaka in the year 2014.

Regarding the conference activities, we are proud to present 2 plenary speakers, 6 keynote
speakers, and 8 invited speakers. There are 5 parallel sessions covering topics on bioprocess,
bioenergy, bioresources, socio-economy, environment and policy, and smart circular
solution, with the participation of 41 oral presenters. I sincerely hope that this event will
bring together researchers and engineers to meet and discuss their achievements and share
their ideas.

Meanwhile, Sustainability Challenge 2021 is the fourth series innovation and invention
competition organized by the UKM It is our hope that this event could be a platform to
explore and develop innovative ideas for the sustainable practice in bioeconomy. Out of 56
submissions, we are pleased to gather 28 teams for the final live pitching session for school
and university categories.

Lastly, I would like to thank co-organizers, all the participants and sponsors of the ABBS-SC
2021, without the support it would be difficult to organize a successful conference. Your
contributions are greatly appreciated.

Associate Professor Ir. Dr. Hassimi Abu Hasan
Chairman, ABBS-SC 2021, Universiti Kebangsaan Malaysia
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TIME

MAIN CHANNEL

CH 1: BIOPROCESS (BP)

CH 2: BIOENERGY 1 (BE 1)

CH3: BIOENERGY 2 (BE 2)

CH 4: BIORESOURCES (BR)

CH 5: SOCIO-ECONOMY,
ENVIRONMENT & POLICY (SE)/

SMART CIRCULAR SOLUTION (SC)

8:30-9:00 A.M.

Registration Online

9:00-9:30 A.M.

Opening Ceremony
MC: Encik Muhaimin Bin Sabron
1. Welcoming remark by Conference Chair
(AP Ir. Dr. Hassimi Abu Hasan)
2.Vice Chancellor UKM
(YBhg. Prof. Dato' Ts. Dr. Mohd Ekhwan Hj. Toriman)
3. MOSTI Minister
(YB Dato’ Sri Dr. Adham Bin Baba)

9:30-10:15 A.M.

Plenary Speaker 1:

Professor Dr. Ashok Pandey

(Centre for Innovation and Translational Research, CSIR-Indian
Institute of Toxicology Research, Lucknow, India)

Title: Biowaste-to-bioenergy: A circular bioeconomy
perspectives

Chairperson: Assoc. Prof. Ir. Dr. Shuhaida Harun

10:15-10:20 A.M.

Photo session 1

10:20-10:30 A.M.

Break

10:30-11:00 A.M.

Keynote 1:
Professor Dr. Jamaliah Md. Jahim
(Universiti Kebangsaan Malaysia, Malaysia)

Title: Generation of Bioenergy from Palm Oil Mill
Effluent and Utilization of Palm Qil Residues for
Value-added Products

Chairperson: Dr Peer Mohamed

10:30-11:00 A.M.

Keynote 2:
Professor Datuk Dr. Azizan Baharuddin
(Chair Holder of UKM-YSD Chair for Sustainability, Malaysia)

Title: Circular Economy Capitalising on the Wealth of
Religions

Chairperson: Dr Peer Mohamed

10:30-11:00 A.M.

Chairperson: Dr. Sharifah Nabihah Syed Jaafar
Time Keeper: Mrs. Norzatul ‘Ezzah Hasan

Chairperson: Dr.Thien Khanh Tran
Time Keeper: Mrs. Asmawati Maaroff

Chairperson: Dr. Sureewan Sittijunda (Yes)
Time Keeper: Mrs. Emillia Bt Abd Aziz @ Ghafar

Chairperson: Dr. Mohd Nur Ikhmal Salehmin
Time Keeper: Mrs. Nik Haryanie Jaafar

Chairperson: Ir. Dr. Nor Yuliana Yuhana (yes)
Time Keeper: Mr. Wiryuazren Abdul Hamid

11:30-11:50 A.M.

Speaker 1 (invited)
Assoc. Prof. Chyi-How Lay
(Feng Chia University, Taiwan)

BP-IS-01: Optimizing the co-fermentation ratio of
organic matters in biogas production from chicken
manure

Speaker 1 (invited)

Prof. Dr. Rizalinda L. de Leon

(University of the Philippines Diliman,Philiphine)
BE-IS-03: Enhanced Hydrogen Production By
Visible Light Photocatalysis With 2D MoS2 / 2D CdS
Composite

Speaker 1 (invited)
Dr. Swee Su Lim
(Universiti Kebangsaan Malaysia, Malaysia)

BE-IS-02: Microbial Fuel Cell-Based Sensor For
Microbial Activity Monitoring During Enterobacter
Sp. Kbh6958 Biohydrogen Production

Speaker 1 (invited)

Dr. Nantharat Wongfaed

(Khon Kaen University, Thailand)

BR-0S-04: Bio-Methane Potential From Wilted
Sugarcane Leaves Ensiled With Methanogenic And
Hydrogenic Effluent

Speaker 1 (invited)
Prof. Dr. Duu-Hwa Lee
(National Taiwan Ocean University, Taiwan)

SE-1S-01: Production Efficiency And Economic
Benefit Evaluation Of Biohydrogen Using Microalgae
As A Biomass Feedstock In Asian Circular Economies

11:50- 12:05 A.M.

Speaker 2

Dr. Kristian July R. Yap

(University of the Philippines Diliman,Philiphine)
BP-0S-11: Functional Groups Evaluation And
Temperature Effects On Anion Exchange
Membrane (AEM) Electrolyzer Performance For H,
Production

Speaker 2

Dr. Mimi Hani Abu Bakar

(Universiti Kebangsaan Malaysia, Malaysia)
BE-OS-14: Wira Mfc — Designing A Stem Game
Apps For School-Aged Children In Microbial Fuel
Cell And Composting

Speaker 2

Dr. Prawit Kongjan

(Prince of Songkla University, Thailand)

BE-0S-15: Dark fermentation and microbial
electrolysis cell for gaseous bio-fuel production
from co-fermentation of distillery wastewater with
glycerol wast

Speaker 2
Ms. Nina Farhana Mohd Jamaludin
(Universiti Putra Malaysia, Malaysia)

BR-0S-02: Optimization Of Biogas Production With
Utilization Of Magnetite Granular Activated Carbon
From Coconut Shell

Speaker 2
Dr. Yoke Kin Wan
(University of Nottingham Malaysia, Malaysia)

SE-0S-02: Techno-Economic Analysis Of A Palm Oil
Mill Effluent To Biomethanol Plant

12:05-12:20 A.M.

Speaker 3

Mr. Hwijin Seo

(Gyeongsang National University, South Korea)
BP-0S-03: Effect Of Pretreated Primary Sewage
Sludge For Enhancing Methane Production In
Microbial Electrolysis Cell

Speaker 3

Ms. Kuntima Krekkeitsakul

(Silpakorn University, Thailand)

BE-0S-02: The Influence Of Additions Of Metal
Oxide And Alkali Solution In Dark Fermentative
Biohydrogen Production From Molasses

Speaker 3
Ms. Jimin Kim
(Inha University, Republic of Korea)

BE-OS-16: New Approach For Raising Biohydrogen
Production From Organic Wastes Via The Reformation Of
Ammonia Stripped From Anaerobic

Speaker 3
Ms. Nuraishah Abd Rahim
(Universiti Kebangsaan Malaysia, Malaysia)

BR-0S-03 : Oil Palm Biomass Pre-treatment And
Hydrolysis: A Recent Biotechnological Venture
Towards Bio-Based Lactic Acid Production

Speaker 3
Ms. Noor Irdiana Hj Ngadiman
(Universiti Kebangsaan Malaysia, Malaysia)

SE-0S-01: Reverse Logistics In Circular Economy: A
Literature Of Review

12:20- 12:35 AM.

Speaker 4

Mr. Yeow Teck Ann

(Xiamen University Malaysia, Malaysia
BP-0S-13: Mini Review On Reactive Solvent
Extraction Of Fermentative 1,3-Propanediol

Speaker 4

Ms. Vi Ngoc Dan Nguyen

(Feng Chia University, Taiwan)

BE-0S-18: Utilization Of TiO, Assisted Plasma For
VOC Removal With H, Production

Speaker 4
Mr. Om Prakash
(Inha University, Republic of Korea)

BE-0OS-17: Auto-Generative High-Pressure (AHPD)
Technology For High Calorific Hydrogen
Production

Speaker 4

Ms. Yi-Hsuan Wu

(Feng Chia University, Taiwan)

BR-0S-08: Effect of Coagulants on the Structure of
Biocellulose Aerogel

12:35-2:00 PM. Break
2:00-2:30 PM. Keynote 3: .
Professor Dr. Shu-Yii Wu
(Feng Chia University, Taiwan)
Title: Green synergy solutions for renewable energy
Chairperson: Dr. Ebrahim Mahmoudi
2:30-3:00 PM. Keynote4:
Professor Dr. Simon Lord
(Adjunct Professor at UKM-YSD Chair for
Sustainability,Malaysia)
Title: Circular Economy: The Need to Transition
Chairperson: Dr. Ebrahim Mahmoudi
Chairperson: Dr. Kristian July R. Yap Chairperson: Dr. Ang Wei Lun Chairperson: Dr. Muhammad Zulhaziman Mat Salleh Chairperson: Dr Ahmad Razi
Time Keeper: Mr. Mohamad Hisyam Abdul Rahman Time Keeper: Mrs. Hanisah Haris Time Keeper: Mrs. Nur Zuraidah Binti Rahim Time Keeper: Mrs. Noor Hidayu Sukma Salleh
Speaker 1 Speaker 1 Speaker 1 Speaker 1
3:00-3:15 PM. Dr. Sharifah Nabihah Syed Jaafar Miss Kuei Lin Chang Dr. Thien Khanh Tran Dr. Mohd Nur Ikhmal Salehmin
(Universiti Kebangsaan Malaysia, Malaysia) (Feng Chia University, Taiwan) (Institute for Circular Economy Development (ICED), (Universiti Kebangsaan Malaysia, Malaysia)
. . . . Vietnam National University, Vietnam)
BP-0S-09: Improved Methyl Levulinate Synthesis BE-0S-25: Photo Biohydrogen Production by Y BR-0S-01: Pushing microbial desalination cells
From Core Oil Palm Trunk Sap Through Cellulosic Aerogel Immobilized Mixed Culture BE-.OS-21 : The utilization of.rice straw (Ory.za towards field application: Prevailing challenges,
Microwave-Assisted Reaction Sativa L.) as a green catalyst in the production of potential mitigation strategies, and future
hydrogen via catalytic pyrolysis of shrimp farm prospects
sludge
Speaker 2 Speaker 2 Speaker 2 Speaker 2
3:15-3:30 PM. Dr. Anna Joicy Ms. Li Yang Ms. Cut Ulfah Nihayati Sholeha Mrs. Norzila Mohd
(Gyeongsang National University, India (University Putra Malaysia, Malaysia) (Universiti Kebangsaan Malaysia, Malaysia) (Universiti Kebangsaan Malaysia, Malaysia)
BP-0S-02: Enhancing Methane Production From BE-OS-11: Renewable Energy Scenarios For BE-0S-09: Review On Crispr Technologies As BR-0S-06: A Comparative Study Of The
Pretreated Was In Mec-Ad System: Performance, Sustainable Electricity In Malaysia Strategy To Improve Dark Fermentative Morphological, Biomass And Lipid Production Of
Microbial Activity, And Implications At Different Biohydrogen Production Using Clostridium Spp Native Microalgae Cultured In Anaerobic Pome
Applied Voltage
) ) Speaker 3 Speaker 3 Speaker 3 Speaker 3
3:30-3:45 PM. Ms. Adila Fazliyana Aili Hamzah Ms. Kuntima Krekkeitsakul Mr. Feng Li Ms. Siti Noor Khaleeda binti Mhd Syahri
(Universiti Putra Malaysia, Malaysia) (Silpakorn University, Thailand) (Chongqing University, China) (Universiti Kebangsaan Malaysia, Malaysia)
BP-0S-10: Kinetic Study On Biogas Production BE-0S-13: Application Of Biohydrogen By Reverse BE-0S-08: Continuous Photoenzymatic BR-0S-05: Biogas Production Under Different
Through Anaerobic Mesopholic Co-Digestion Of Water Gas Shift (Rwgs) Reaction For Biomethanol Decarboxylation Of Fatty Acids For Alkane Fuels Inoculum To Palm Oil Mill Effluent Ratio
Pineapple Waste And Cow Dung At Different Synthesis Production In A Microfluidic Photobioreactor
Substrate Ratio
Speaker 4 Speaker 4 Speaker 4
3:45- 4:00 PM. Dr. Jia-Hong Kuo Mr. Marco Torre Ms. Norsyahira Saffiee
(National United University, Taiwan) (National Research Council of Italy, Italy) (Universiti Kebangsaan Malaysia, Malaysia)
BP-0S-17 :Thermal resistant Pt-Ni/CeO02/Al203 BE-OS-10: Biogas Production From Recycled BE-0S-12: Biogas Purification And Upgrading
bimetallic catalyst for hydrogen production using Absorbent Hygiene Products Using Metal-Organic Framework
microwave-assisted atom-trapping method in a
fluidized bed gasification
4:00-6:00 P.M. ABHL Meeting

(For Invited Members only)
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TIME

MAIN CHANNEL

CH 1: BIOPROCESS (BP)

CH 2: BIOENERGY 1 (BE 1)

CH3: BIOENERGY 2 (BE 2)

9:00-9:45 A.M.

Plenary Speaker 2:

Dr. Harikrishna Kulaveerasingam

(Chief Research and Development Officer Sime Darby
Plantation Berhad

Title: Circular Bioeconomy For The Oil Palm Industry:
Opportunities And Progress

Chairperson: Assoc. Prof. Dr. Mohd Shahbudin
Mastar@Masda

9:45-9:50 A.M.

Photo session 2

9:50-10:20 A.M.

Keynote 5:
Professor Dr. Chiu-Yue Lin
(Feng Chia University, Taiwan)

Title: Advanced Education and Training in Bioenergy
in Taiwan

Chairperson: Ts. Dr. Abdullah Amru Indera Luthfi

10:20-10:50 A.M.

Keynote 6:
Professor Dr. Alissara Reungsang
(Khon Kaen University, Thailand)

Title: Pretreatment of lignocellulosic biomass for
bio-hydrogen and methane production

Chairperson: Ts. Dr. Abdullah Amru Indera Luthfi

10:50-11:00 A.M.

Break

Chairperson: Dr. Anna Joicy
Time Keeper: Siti Azliza Zakaria

Chairperson: Prof. Dr. Rizalinda L. de Leon (Yes)
Time Keeper: Mohd Razif bin Maafol

Chairperson: Dr. Swee Su Lim
Time Keeper: Muhammad Zamri Zulkafli

11:00-11:20 A.M.

Speaker 1 (invited)
Dr. Samikannu Prabu
(National Central University, Taiwan)

BP-1S-02: Hydrogen energy yield and pollutants
emission in co-gasification of paper mill sludge
(PMS) and automobile shredder residues (ASRs)

Speaker 1 (invited)
Assoc. Prof. Chyi-How Lay
(Feng Chia University, Taiwan)

BE-IS-05: Enhancement on the performance by
current-powered solenoid magnetic field in
microbial fuel cell

Speaker 1 (invited)
Dr. Sureewan Sittijunda
(Mahidol University, Thailand)

BE-0S-03: Production of biohydrogen and
methane from two-stage and one-stage
co-digestion of vinasse and spent brewer’s yeast

11:20- 11:35 AM.

Speaker 2
Ms. Noppamas Chantawan
(Khon Kaen University, Thailand)

BP-0S-04: High-Solid Dark Fermentation Of
Cassava Pulp And Cassava Processing Wastewater
For Bio-Hydrogen Production

Speaker 2
Dr. Nazlina Haiza Mohd Yasin
(Universiti Kebangsaan Malaysia, Malaysia)

BE-0S-23: Photosynthetic Microbial Desalination
Cell (Phmdc) For Electricity Production And Water
Treatment

Speaker 2
Mr. Adam Mohd Izhan Bin Noor Azam
(Universiti Kebangsaan Malaysia, Malaysia)

BE-0S-20: Parametric Study On Anion Exchange
Membrane (AEM) Electrolysis Performance And
Hydrogen Production

11:35-11:50 A.M.

Speaker 3
Miss Ainul Husna Abdul Aziz
(International Islamic University Malaysia, Malalaysia)

BP-0S-05: Comparison Between Hydrothermal
And Co-Precipitation Method In Green Synthesis Of
Magnetic Silver Nanoparticles

Speaker 3
Miss Prakaidao Pomdaeng
(Feng Chia University, Taiwan)

BE-0S-04: The performance of single-stage and
two-stage fermentative hydrogen and methane
productions from Napier Grass

Speaker 3
Mrs. Nurul Noramelya Zulkefli
(Universiti Kebangsaan Malaysia, Malaysia)

BE-0S-19: Dual Chemical Metal (DCM)
Impregnation Synthesis On Activated Carbon For
H’S Capture In Adsorbtion-Desorption Cycle.

11:50- 12:05 PM.

Speaker 4

Mr. Ji-Hwan Cha

(Chungbuk National University, Republic of Korea)
BP-0S-14: Study of swine manure deodorization
through analysis microorganism community

Speaker 4
Mr. Worapong Wongarmat
(Khon Kaen University, Thailand)

BE-0S-22: Optimization Of Biogas Effluent And
Filter Cake Proportions For Two-Stage Hydrogen
And Methane Production

Speaker 4
Ms. Anongnart Wannapokin
(National Chung Hsing University, Taiwan)

BE-0S-27: Improving Bio-hydrogen production of
Multi-Walled Carbon Nanotubes Carboxylic Acid
Functionalized (MWCNT-COOH) by
Co-immobilization technique with Clostridium
pasteurianum

12:05-12:20 PM.

Speaker 5

Ms. Nur Afiqah Mohd Azhari

(Universiti Kebangsaan Malaysia, Malaysia)

BP-0S-15: Effects Of CO2 Flow Rate On Essential Oil
Yield And Component Profile By Supercritical Fluid
Extraction Of Polygonum Minus Root

Speaker 5

Mr. Hyeon-Myeong Yang

(Chungbuk National University, Republic of Korea)
BE-0OS-24: Performance Verification Of
Bio-Electrochemical Reactor Adaption Types In
Bench Scale

Speaker 5

Mr. Wen Xuan Woo

(Xiamen University Malaysia, Malaysia)

BE-0S-05: Insights Of Immobilization Techniques
For Enzymatic Hydrolysis And Subsequent
Hydrogen Production
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TIME MAIN CHANNEL CH1: SC BRIEFING CH 2 - UNIVERSITY CH 3- SCHOOL
7:30-8:00 A.M. Registration Online
8:00-8:30 A.M. Briefing: Jury Briefing: SC University Briefing: SC School
Assoc. Prof. Ir. Dr Hassimi Abu Hasan Assoc. Prof. Dr. Masli Irwan Rosli Assoc. Prof. Ir. Dr. Shuhaida Harun
Parallel Pitching Session - UNIVERSITY Parallel Pitching Session - SCHOOL
MC: Nik Dania Azmira Binti Nik Mohd Azmi MC: Chia Jan Feng
Time keeper: Goh Ellen Time keeper: Nasuha binti Mohamad Nasrol
8:30-8:45 A.M. University 1- Aquaman School 1- AutoPES
(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA (SMK LINGGIU, JOHOR)
8:45-9:00 A.M. University 2- SCS School 2- NUJA
(XIAMEN UNIVERSITY MALAYSIA, MALAYSIA) (SMK SACRED HEART, SARAWAK)
9:00- 9:15 A.M. University 3- Evergreen School 3- De 3 Lions
(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA) (SM SUNG SIEW, SABAH)
9:15-9:30 A.M. University 4- Go Green School 4- The Amazing Gems
(UNIVERSITY OF SCIENCE MALAYSIA, MALAYSIA) (SMA JAIM AL-ASYRAF, MELAKA)
9:30-9:45 AM. University 5- Team Evergreen School 5- S.A.T
(UNIVERSITY OF NOTTINGHAM MALAYSIA, MALAYSIA) (SMK(P)ST GEORGE, PULAU PINANG)
9:45-10:00 A.M. University 6- Inspector Hazard School 6- CodeMode

(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA)

(SMK (P) SRI AMAN, SELANGOR)

10:00-10:15 A.M.

University 7- Universitas Budi Luhur
(UNIVERSITAS BUDI LUHUR, INDONESIA)

School 7- Phoenix
(SMK CONVENT IPOH, PERAK)

10:15-10:30 A.M.

University 8- EcoCycle
(UNIVERSITI TEKNOLOGI PETRONAS, MALAYSIA)

School 8- Dream Catchers
(RIAM ROAD SECONDARY SCHOOL, SARAWAK)

10:30-10:45 A.M.

University 9- Green Is The New Black
(INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA,
MALAYSIA)

School 9- The Elite
(SMK(P)ST GEORGE, PULAU PINANG)

10:45-11:00 A.M.

University 10- The Future Team
(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA)

School 10- Drifters Duo
(SMK TAMAN BUKIT INDAH, JOHOR)

11:00-11:15 A.M.

University 11- Eco-Friends
(UCSI UNIVERSITY, MALAYSIA)

School 11- Water Hackers
(SMK BINTULU, SARAWAK)

11:15-11:30 A.M.

University 12- Wastebusters
(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA)

School 12- Backstreet
(SMK ST ELIZABETH, SARAWAK)

11:30- 11:45 A.M.

University 13- YMC Algae Tech
(XIAMEN UNIVERSITY MALAYSIA, MALAYSIA)

School 13- STK Glorious 1
(SMK TINGGI KLUANG, JOHOR)

11:45-3.00 PM Break
3.00-3.15PM University 14- Planeteers
(UNIVERSITI KEBANGSAAN MALAYSIA, MALAYSIA)
3.15-3.30 PM. University 15- ROLKA pellets
(BIALYSTOK UNIVERSITY OF TECHNOLOGY, POLAND)
3.30-4.00 PM. Video Presentation
4.00-5.00 PM. Awards & Closing Ceremony

MC: Encik Muhaimin Sabron

1. Event Speech by Conference Chair
(AP Ir. Dr. Hassimi Abu Hasan)
2. Deputy Vice Chancellor UKM
(YBhg. Prof. Dato’Ir. Dr. Abdul Wahab Mohammad)

Awards
1. ABBS: Best Presenter
2.SC: a) Jury Introduction and comment from
head of jury
b) Winners:
- Best video
-Top 10
- Grand prize
3.Teaser Upcoming ABBS
4. Photography Session
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Dark Fermentation and Microbial Electrolysis Cell for Gaseous Bio-Fuel Production
from Co-Fermentation of Distillery Wastewater with Glycerol Waste

New Approach for Raising Biohydrogen Production from Organic Wastes via the
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Auto-Generative High-Pressure (AHPD) Technology for High Calorific Hydrogen
Production

Utilization of TiO, Assisted Plasma for VOC Removal with H, Production
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BE-P3-01 (PLEMARY SPEAKER}
BIOWASTE-TO-BIOENERGY: A CIRCULAR BIOECONOMY PERSPECTIVES

Ashaok Pandey'? (Profl.}”

CEIR-Ceandre for imnovation and Translafiona Research, CSIRWIndan nshide of Toxcology Reseanch, Lircknow-
256 001, india; *Cenire for Energy and Environmental Suséainabdity. Lucknow-226 028 india
Email ashok pandey T@itr res in; ashokpandey 1256 gman com

ABSTRACT

Ywaste-to-energy concept has gained much momeantum in recent years as on ane hand, it offers unique
opportunity to handle and dispose solid wastes (municipal waste as well as agro-industhial wastes), and
simultaneaushy provides altemative sources of renewable energy. Salid waste treatment and
management is a major issue  worldwide,  Several countries  lack  proper  basic  waste
management infrastructure and awareness. Thus. waste-to-energy could be an attractive solution far
resaurce recoveny, which eventually offers potential benefits when wonks on prnciples of biarefinery. A
biorefinery is a facility that integrates biomass conversion processas and equipment to produce bio-
produsts, including bicfuzls and chemicals. It iz analogous to todays’ petraleum refinery. By producing
several products, a biorefinery takes the advantages of varicus companents present in the biomass and
their intermediates, tharefaore maximizing the value derived from the biomass feedstock. They alsa help
in complete or near-complete ulilization of the feedstock and reduction in solid, liquid orgaseous wastes.
Liggracallulosio hinmass-based reseaich has artansively prograssad for the poodoction of valos-adoed
proaduchs andd bicfuals, Potential application of sush bigmassas foor tha prodostion of eyod and gasesoons
bicfueals mnd ather prodocks on principle of bioesfineras has gainad mora mtbantion fa possibilties of
bivethanol, biobwotanol, biadiasal and othar bigh-ealua chamicals prodostion, coopled aith indoshial
wastawatar traatrmant. Twa mapm patberays for thasa include thenmo-chamical conversion and
bivchemizal conversion. Howewer, pracass integration is Say o tha taechno-aconomin suocass, The
lesntures will discuss tha issues And perspsotivas.

HREFERENCES
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3E-F3-01 (FLENARY IPEAKER)

CIRCULAR BIOECONOMY FOR THE QIL PALM INDUSTRY: OPPORTUNITIES
AND PROGRESS

K. Harikrishna

Chief Ressarch and Development Chfficer, Sime Darby Flanfshon Berhad
Email: harikrishna. kil simedarbyplanfation com

ABSTRACT

There is a Skabal realisalion Whal climale change is real hrcal and hal immedials carbon diasida
Cissions reduclions are cgsenlial 1o cnsore Nal he plansl remaing habilable lae homans, Siven Lhis,
lhare has been incrcasing damand lor renawable producls hal are soslainably produced and lor
allemalive corg wasls produclion sysloms o be adopled. Mosl agricullural produclion syslems ars
cperated in a linear fashion but have many oppaortunities to adopt a circular concapt whers wastes, o
value products are fully recycledidtilised. The high yields of 2il palm tagethar with the high prodoctivity
of the industry has enabled Palm Qil t2 be the most productive vegetable oil glabalhy. Howewar, from a
circular econamy perspective there are many other potential products that can be produced sustainably
and valerized from Oil Palm besides the vegetable oil. This offers many apporunities for deploying new
technologies to leverage on 2ome of the non-oil components to unlock new walue and to 2nhancs
recyclability. These advanced technolegies also provide a means to improve palm il milling
productivity and efficiency and offer an alternative route to enhancing the production of palm oil. Given
that palm oil is a cemmedity product that is prone to global price fluctuations, the industny has been
traditionally reluctant t2 invest in ungroven techneclogies or to explore the utility of cellulosic biproducts
until recenty. Sime Darby Plantation has beeninvesting in R&D since the 1920°% and has initated many
projects on palm oil milling, either improving productivity or reducing fsreating waste products towards
reducing the carbon and water footprnt. We have tested many technalogical innovations at pilot scale,
some of which have been progressed o be deploved and validated at industial scale, supporting
opoportunities towards circulansing the production process.  The challenges and opponunities of
industrial scale deployment of these various technological approachas in il mills and the journey
towards being fully circularised will be discussed.
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BE-KE-01 {KEYNOTE SPEAKER)

PRETREATMENT QF LIGNOQCELLULGSIC BIOMASS FOR BIO-HYDROGEN
AND METHANE PRODUCTION

Alizsara Reungsang®® (Prof.), Umarin Jomnonkwao®

*Depariment of Biofechnology, Facwly of Technoiogy, Khon Keen Universify, Khon Kaen, Thailand
“Resaarch Growup for Ovelopment of Microbial Hydrogen Prodwuction Process from Biomass, Faculty of
Technoiogy, Khon Haen University, Khon Kaen, Thaifand

‘dAeademy of Science, Royal Sociely of Thailand, Bangkok, Thailand

E-mad alizzarafkiu ae th

ABSTRACT

Lignacallulosic bkamass campose ol coliulose, hoemicalulose, and ignin.  Callulose and hemiccluloss
can be angymalically hydrolysad Lo lermenlagls sugars. These lermenlabls sugars such as glucose,
wyla2s, and arabinasc can be lorlher used a5 8 caron Sourss in bio-hydregan and melhane prodoclion.
Lignin is Lhe mosl recalcilranl campencnl of e planl ool wall and plays s role of he plan stroclucal
supparl, imparmaabilily, and resislancs againsl microbial allack. Theralforg, e camipasilion s, slruslur,
and ligrirn canlenl al lignasaiivlosic biomass limiled ils olilizalan 1o he biological procass, Ta solve nis
problem, seecral prelrcalmenl melnods nave beon applicd 0 improve anaymalic hydralysis and
leimnlation clliciency ol igrocclulosic biomass. This prescnlalian will delver ha grolrcalmenl
methods for lignecelulosic biomass with the focus on the pretreatment of Magpier grass and its silage.
The effects of four pretreatment methoeds including physical (particle size reduction and hydration
pretreatment], chemical {organosoly pretreatment), physicochemical {hydrothermal pretreatment,
thermal- azsisted hydration pretreatmant’, and hiological (2nzymatic hydrolysisy an Mapier grass and
its zilage before further used as a substrate for bio-hwdragen and methane production will be coverad.
Additicnally, energy balance analysis will be examined in order to evaluate the feasibilivy of the
pretreatment methods.
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BE-H5-02 [KEYNOTE EPEAKER)

ADVANCED EDUCATION AND TRAINING IN BIQENERGY IN TAIWAN

Chiu-Yua Lin {Prof], Sin-¥i Lin, Hoang-Jyh Leuw, Chyi-How Lay, Jana-Yii Wu
Chia-Hap Wu, Ting-UWei ¥u

Grewn Energy and Biolechnology Indusiry: Devedoprment Research Cenfer, Feng Chia Uiniversily
E-mail: cyfingfcu. sau e

ABSTRACT

"Endngy Saving and Carban Bedoction Policy™ s the anvirtonment-enangy policy in Taivan o faca the
pratilams af glabal climate changsa. n 201 0-2022, Ministry of Edocation {MOE), Taiwan have intiatad
the qprean enamgy tachnology education programs to ooltvata high gquality talants in oniversities in
aney-sHvings 1nd anengy technologias such as solar, wind, bpdeaolic, gaothernal, maning and
hicimass endgies. Bioenargy is ona of tha main renaswable anergy wsed in the warld, In Taiwan the
hicanegy-powean is rmainly fiom o waste incinaratioan and biomass soch 85 black liguon, bagassa and
Biicagyas with walues of 155 hillion Swh [(1.237% of total powear ganesration, 25 5% of ranswabila gnamy
poesar] during Jan-hMay 2021, Biasnengy tachnology aduestion issues bava basn includad in the above
pragrams. Ferngy Chig Unmversiy (FC U bas () davalapead & biobydragean anesngy tachnology (HyblaTak )
wilhl hiaving a biohylhane pilol-plant, a grecn-nydragoen gas-slalion, and a mobile biocnargy slation Tor
leehmigque raining, and (2 impodanl inlernalional biocncrgy nelworks guch as Asia Bio-HyLinks
jbiohydrogen links) and AFEC Rescarch Conler lor Advancsd Biocnorgy Teehnology Chllps:fapoc-
acablargd). Therglone, FCU has allended MOE's cnorgy pragrams since 2011 Lhraugh bidding. The
main culcames ol execaling hess encrgy proarams by FCU and alhar parlnar oniversilics wers 1)
cslablishing 3 cducalion working plallanms: of Biocnargy Bosource Conlor, BEducalion Alliance and
Rogicnal Encray Educalian Coenles and (25 inilialing many nee coursas, innovalive pracliees, indusliy-
academia prajecls and inlcmalional aclivilics in baoncrgy.
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SE-I=-01 {INVITED SPEAKER)

PRODUCTION EFFICIENCY AND ECONOMIC BENEFIT EVALUATION OF
BIOHYDROGEN USING MICROALGAE AS A BIOMASS FEEDSTOCK IN ASIAN
CIRCULAR ECONOMIES

Duu-Hwa Lee (Frof.}”

instifute of Appled’ Economics, National Taiwan Ocean University, Address: Mo.2, Beining Rd., Zhorgrheng

Dist, Mealung Cify 202307, Taiwan (R.0.C.)
E-mail- dhlesi@mai niow.edu tw

ABSTRACT

Biohydrogen is a promising altermalive energy for a substantial mitigafing climate change contribution™.
Microalgae is one of the most productive bichydrogen system which mitigates global warming effects:,
This study confributes to fhe liferature on evaluating the first (to the best of author's knowledge)
production efficiency of technology of biohydrogen production by microalgae biomass and hedr
BCONOMIC impacts in Asian circular economies including China, India, Japan, Korea, Malaysia and
Taiwan, and ties to figure out which microalgae biohydrogen technology owns higher production
efficiency, and the economic benefits generated by microalgae technology improving in cincular
economy. This study utilizes a confirmed softlink methodology® which combines data envelopment
analysis (DEA) madel (for evaluating hydrogen yield efficiency which is rarely utilized by scientific
literature”) and computer general equilibrium (GGE) model (for evaluating economic benefits) which
incorporates cincular economy mechanism (close loop, secondary materials) for ewaluating of
iohydrogem production efficiency from microalgas bomass for entirg Diohwdrogen supply chain
simultaneously. Biohydrogen production has wvarious input factors, including bacteria typa, pH,
temperature, substrate conceniration, the type of the bioreactor, hydraulic retention time (HRT), nutrient
composition, partial pressure, and metabolite concentration®, and the most important cutput is hydrogen
production rate and hydrogen yield. Data of microalgae as biomass feedstock for generating
biohydrogem by dark fermentation (batch and continuous mode) was collected from literature 8789
Mumerous statistical iests and regression models are conducted to determine the causality relationships
and which technology is significanthy higher than others between the input factors and output of
microalgas bichydrogen generation, This study prowides rarely evaluation resulis of bichydrogen
production efficiency from microalgae and their @conomic impacts in Asian circular boeconomies, and
compares results of biohydrogen generated by macroalgae' and other biomass sources’', Results
could be crlical and beneficial to decsion makers for development of bichydrogen industry from
microalgas and energy administration in the waorkd

REFERENCES
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BP-15-01 {INVITED SPEAKER)

QPTIMIZING THE CO-FERMENTATION RATIO OF ORGANIC MATTERS IN
BIOGAS PRODUCTION FROM CHICKEN MANURE

Chiu-Yue Lin {Dr)*, Chyi-How Lay (Dr}**, Cing-Hong Yang (Mr)***, Chin-Chas Chen [Dr)****

= Grean Energy and Biodechnology Indusiry Research CenterDepariment of Environmental Engineering, Fang
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ABSTRACT

Anaerobic fermantation has become an effective and mature technology io treat solid organic waste.
Chicken manure is rich in nitrogen and organics .and has the potential 1o be the feedstock of anasrobic
digestion. Anaerobic microorganisms could converl organic matters ncluding lipids, profeins and
carbohydrates into €Hs and €0: through hydrolysis, acidogenesis, acetogenesis and methanogenesis
reactions. Many reports reveal that lipids, proteins and carbohydrates have methane yields of 1000
mLig-VS (volatile solids), 480 mL/g-VS and 373 mLig-VS', respactively. However, methana yield would
be limited due to the inhibition from high concentration of ammaonia nitrogen. Co-farmantation s a
siratedgy that has bedén applied widely 1o eénhance thé biojas producton. A full-factorial central-
compasite experimantal design was ermploved in planming the batch assays o oplimize the lipid, prolein
and carbohydrate concentrations. for efficient biogas production. Response surface methodology resulls
show that peak methane production yield of 2529 mU'g-VS and maximum methane production rate of

34+ & mL/L-d was obtained at adding extra glucoss 534 mg CODIL, sunflower ofl 1100 mg CODML and
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MICROBIAL FUEL CELL-BASED SENSOR FOR MICROBIAL ACTIVITY
MONITORING DURING ENTERQBACTER 5P. KBEH6958 BIOHYDROGEN
PRODUCTION

Swee Su Lim (Dr)*, Mimi Hani Abu Bakar (D), Wan Ramli Wan Daud {Dr, Jamaliah Md.
Jahim {Drj

*Fuai Call inzfitwle, Universili Hebamgsaan Malaysia, 43600 Bangi, Selangor, Malsysia.
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ABSTRACT

Microbial fuel cell is an eleciricity-generating device utilising electrochemically active microbes as
biocatalyst. It is possible to used MFC as a biosensor to monitor the hydrogen fermentation in
Emterchacter 5p. because the device depends on the microbial activity for the electricity output, This
study is aimed to prowe the concept that the valtage signal generated by Enfercbacter sp. via an MFC
could be used for fast detection and monitoring of microbial health in terms of hydrogen production amd
microbial growth. An ancdic chambar of tewo-chamber MFC was used for the purposa to cultivate the
culture and performed hydrogen production, An anode located inside the chamber was used as a sensor
terminal b monifor the fermentative balch operation withim 24 hours. The open-circuil voltage (OCW)
signal was found proportional to the dried weight biomass and accumulated bicgas volume (sigmaoid
curved bebwean the lag and early stationary phases. Howeves, the OCV value started to decrease
dramatically whan the pH was significantly dropped during the stationary phase until the end of
experiments. The observation indicated that the pH had a great effect not only on biesmass growth and
triogas production but also the OCV output, The results proved that the MFC-based health sensor is
applicable, could be the cost-effective and easier way o monitor the hydregen fermentative process,




LIST OF ABSTRACTS

BE-I5-05 {INVITED SPEAKER])

ENHANCEMENT QN THE ELECTRICITY PERFORMANCE BY CURRENT-
POWERED SOLENCID MAGNETIC FIELD IN MICROBIAL FUEL CELL
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ABSTRACT

Ficrobial fuel cell (MFC) technoelogy enables renewable bioelecincity generation from biodegradable
material using bacteria as catalysts, External magnetic field technology has been used in wastewater
treatment technology. Many repons show thal the application of magnetic Geld techinology will affect
biological metatsolism, enzyme activity and cell membrane permeability (Brkovic et al,, 2015). Many
reports reveal that the static MF can be effective in numeraus instances o improve the performance of
MFCs (Yin et al., 2017). This study aims to apply a current-powered sclencid magnetic field on the
outside surface of a double-chamber cubic MFC to explore the effects of warious current strengths (O,
20, 40, 60, and BO m&) an MFC parformansa. The maxmmum average valtage of 550 m\ was obtained
using extra solenoid magnetic fislds with thie 0 mA. This voltage value was about 2.5 times of the 20:0
mV without adding extra solenoid magnetic field. This high voltage perfformance was caused by the
bowrer intermal resistancea (11 1) with extra solenoid magnetic fielbd 11.4 mT, which was poeered by the
current 80 mA. According to the results by 1685rRMA gene, the domain species in microorganism
community is Geobacter (12%), which is much higher tham the 1% in the seed inoculum. It shows that
the solencid magnetic fiekd could significantty improwe the cumulation of Geobacter, who can make
electrical contacts with extracellular electron acceptors and other organisms in a MFC.
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HYDROGEN ENERGY YIELD AND POLLUTANTS EMISSION IN CO-
GASIFICATION OF PAPER MILL SLUDGE {PMS} AND AUTOMOBILE
SHREDDER RESIDUES (ASRS}

Yun-Ping Lo, Samikannu Prabu, Moo-Bing Chang, Kung-Yuh Chiang® {Prof.)

Gragusio Insfitule of Emironmental Engiresning, Natonal Cantral Universily, Tao-vYuan oiy, 32001, Tawamn
Emaii: kychisngi@mcu eol tw

ABSTRACT

In Taiwan, Automobile shredder residues (ASRs) from end-of-life vehicles (ELVsS) hawe typically been
inclined to be in landfills. Due to the increasing quantity of scrapped cars and the decreasing disposal
of landfill space, effective technology for dropping ASR is needed. Herein, ASRs and PMS are
convered nto hiydrogen by co-gasification with controlled at equivalent ratic (ER=0.3), temperature
{700 °C), and ASR modified ratio (0~15 wi%) in the full-scale fluidized-bed gasifier. The producer gas
composition, product distribution, emergy vield efficiency, pollutamts (heavy metal and chiloring)
saparating characterishcs invastigation wara all evaluated. The results axhibited that as much as 10%
of an ASR mixed with PMS could be effectively gasified. The producer gas compaosition 4.91 vol.% Hz
and 2 08 val% CO with a higher heating value of 1.83 MJ/Nm? as well as the cold gas afficiency of
2267 %, respectively. Increasing the ASR addition ratio could enhance the heating wvalue in co-
gasheation, espacally for the 100 ASR addibicn rabo. On Ehe othér hand, the haavy matal paribicning
results showed that Cu, Zn, and Cr were mainly partitioned in the residue phase dursng the co-
gasification. In the case af 10 wt.% ASR addition, the chlonne content in the salid and liguid phase
decreased o S7.55% and 32.129%, which indirectly verified 10 wit.% ASR couwld imhibit the volatie
chlorine speciation emission in the produced gas and enhance the produced gas quality. Therefore, this
study could provide helpful information for ASR energy conversion systems and fulure contred strategies
far air pollutants emission.




LIST OF ABSTRACTS

BE-I5-03 (INVITED SPEAKER)

ENHANCED HYDROGEN PRODUCTION BY VISIBLE LIGHT PHOTOCATALYSIS
WITH 2D MO32 f 2D CD3 COMPOSITE

Marbart D. Pinque (Engr.], Rizalinda L. da Lagn (Dr.]

Fuelg, Energy & Thermsal Systems Laboratory, Department of Chamicad Enginesnng, Universily of the Philppines
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ABSTRACT

Among the main confributors to global warming are greenhouse gas (GHG) emissions from the
transportation and power sectors'. The sustainable producton of wydrogen for long-lerm chaemical
storage of intermittent renewable energy s one of the stralegies toward realizing a8 zero-carbon
economy?, One altractive route that has spurred the devedopment of inexpensive yel highly effective
phatocatalytic materials is hydrogen production from water and sunlight, This study sought to enhance
the morphological face contact between 20 MoS2 nanosheets containing 1T and 2ZH phases
{inhomogeneous) and 20D Cadmium sulfide (CdS) sheetsflakes for enhanced charge transfer,
Hydrothermal and solvothermal reactions were wsed t0 synihesize the two metal sulfides, respectively.
Their composites (5, 10, 15, 20, 25 wi% MoS:) were then prepared using a physical method. The 2D
forms of bodh MaS: and CdS were confimed by FE-SEM imaging. XRD pattems, XRF semi-quantitative
analysis, and FTIR spectroscopy confimed the presence of 1T and 2H phases in MoS: as well as the
gimilar morphological and crystalline structures of the two sulfides. UWV-\is diffuse reflectance
spectroscopy showed that the presence of MoSz did not significantly affect the estmated band gap of
pristine Cd$ (2.32 eV). The foregoing results indicate the successful adsorption of MoS: onto the CdS
surface with minimal intarvantion of the latter's lattice structura. A hydrogen prosduction rate of 10361
pmaolig-«h was observed wusing the 15w% MoS2/CdS composite compared o 8.5 pmoligexh for CdS
Alona. After 10 howrs of use at 27 *C_ this same composite retained B0% of its photocatalytic actvity,
This wark shows the significance of face contact (20-20) batveen inhomageneous MaS: and Cds on
their potential for water-splitiing photocatalyst.
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THE INFLUENCE OF ADDITIONS OF METAL OXIDE AND ALKALI SOLUTION IN
DARK FERMENTATIVE BIOHYDROQGEN PRODUCTION FROM MOLASSES

Kuntima Krekkeitsakul****, Tesrasak Hudakorn (Dr)*, Wearawat Pathaveskongka (D)™,
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ABSTRACT

Dark fermentation of organic industry waste e molasses it s a simply swgar and promising way to
produce bohydrogen. Molassas & ane of major by product from sugar ndustiy. Thaland use as a
source for producing ethanol [1]. Dark fermentation hes acceplable and widely used technique in
hiohydrogen production but it also low viekding of hydrogen (M2 a8 well a8 gave carbon dioxide (COz)
equally [2]. In fact, by product from this technigue would producs COz which necessary to be saparate
before entering Hz in application. This study aims to investigate the effect of metal oxide i.e. Ca0, MgO
and alkali solution (KOH) im growth media and substrate concantration, in serum bottle. To anhance of
H; production and pessible o reduce the ratio of GOz in gas product. This work conducts the expenment
wof biohydrogen production from molasse via dark fermentation by Enferobacter aerogenes. Enhancing
the proportional of Hz: €0z 10 21 has become a significant concem. The results show that the optimum
condiftion in serum bottle and bioreactor are importance for yielding of biohydrogen. Mareover, this study
encourages to biocircular economy cause by biohydrogen production not only reduce the greenhouse
gas emission but also can prodwuce a valuable biochamical product i_e. bic-methanal as a reactant for
biodiesel and direct methanol fusl cell : DMFC.
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PUSHING MICROBIAL DESALINATION CELLS TOWARDS FIELD
APPLICATION: PREVAILING CHALLENGES, POTENTIAL MITIGATION
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ABSTRACT

Microbial desalmnation cells (MDCs) have Deen experimentally proven as & versatile bioekectrochemical
system (BES). They have the potential to alleviate environmental pollution, reduce water scancity and
save energy amd operational ©osts. Howwaver, MDCs alone are inadequate 0 realise a complate
wastewater and desalination treatment at a high-efficiency performance. The assembly of Kentical
MDC: units that hydraulically and electrically connected can improve the performance better than
standalone MDCs. In the same manner, the coupling of MDCs with other BES or conventional water
reclamation technology has also exhibits a promising performance. However, the scaling-up effort has
been skowlly progressing, leadimg to a lack of knowledge for guiding MDC techinology into practicality.
Many challengas remain unsolwed and should be mitigated before MDCs can be fully implemented in
real applications. Here, we aim to provide a comprehensive chronological-based review that covers
technoloegecal limitations and matigation strategies, which have bean developed for standalona MDCs.
We extend our discussion on how assembled, coupled and scaled-up MDCs have improved in
comparson with standalone and lab-scale MDC systems. This review also outlines the prevailing
challenges and potential mitigation strategies for scaling-up based on |large-scale specifications and
evaluales the prospects of selected MOC systems o be integrated with conventional anaerobic
digestion (AD) and reverse osmasis (RQ). This review offers several recommendations to promaole up-
scaling studies guided by Bhe pilod scale BES and existing waler reclamatson lechnokogies.
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E-mail: GESASIAM=tudant upm_ady com. my

ABSTRACT

An oplimization research was conducted on synthetic palm ol mill effluent to produce biogas with the
utilization of magnetite embedded in granular activated carbon (GAC) originated from coconut shell,
The approach of wastg-to-waalth was acclaimed as a breakthrowgh in this research. The coconut shell
was colllecied, cleaned and carbonized before synthesized into magnetite GAC. Five replicates at cantre
paints in Central Composite Design (CCD) was used to investigate the simultaneous effect of the
variahlas: Ni:Fa ((,25-0.80), magnetite:GAC (0.01-0.03) and type of GAC (GAC-1 or GAC-2) on biogas
production. The expenment was designed and analyzed using Design expert VE.0 softwane by applying
R esponsa Surface Mathodology (RSM), The total biogas production performance was evaluated on the
basis of Tolal Vodatile Fatty Acid (TVFA) produced, which was found ranged from 1.2-10.674 g/L.
Cruadratic model was well fitted (R-squared=0.80) with a confidence level higher than 85%. The
optimum biogas production condition was using GAC-1 at Ni:Fe (0.53), and MMNP:GAG (0.02) with total
biogas production of 90020092 L. This count for 43.88% increment in total biogas production
comparad 0 non-magnaetie granular activaled cartsomn.
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ENHANCING METHANE PRODUCTION FROM FRETREATED WAS IN MEC-AD
SYSTEM: PERFORMANCE, MICRGBIAL ACTIVITY, AND IMPLICATIONS AT
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ABSTRACT

Maximum solubilizaton of waste-activated sludge was obtained through previous pre-treatment studies
(1,2}, however, the oplimal applied vellage in enhancing the methane production using pre-treated
waste-actrvated sludge and the microbial growth and pathrways at various applied voltages has never
been addressed. In this study, firsily, waste-actvaled sludge was pre-ireated by combined miced alkali
(NaOH: Ca(OHe of pH 11.5) - thermal (95°C for 90min) pre-treeatment method to enhance the
aohibilization efficiendy. Then the pre-lreated waste activaled slidge along with anacrobic digestion
sludge (1:1) were inoculated in bicelectrochemical anasrobic digester with series of applied voltages
(0.3, 0.6, and 0.9 V). Baged on the: results, the methane enhancemant and microbial pathwaye at
different applied voltages were evaluated. The solubilization effect of 54.8 £ 2.4% was achiewved by
mixed akali-thermal pre-irgatment. In e pre-reatment procsss, at mxed alkal pre-tresatment, the
efficient lipids saponification was obfained by strong OH= attack, and the thermal pre-tfreatment was
effective in handling the defragmented cell components. Experimental results of 0.8 V achieved the
highest methane yield of 83, 7% (based on (volatile solids) VS input) followed by 0.8 W (84.7%) and 0.3
V (43.7%) comypared with the AD system (control). The remowval rate of COD and sludge VS were
increased by the influence of specific appled voltage (0.3 — 0.8 V), and 0.6 V was noted as the optimal
applied voltage. Redox compounds carmying the electrons were oblained from cyclic voltammeogram
(CV) im the bulk sohution, and the microbial growih was enhanced under DIET, which increased the
abundance of EAB, along with methanogens, and advanced the electron transfer rate. Our results
suggest a clear approach by increasing the solubilization of WAS followed by bicelectrochemical
anaerobic digestion with optimal applied voltage, enhances the abundance of EAB and methanogens,
leading to highar methane production,
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ABSTRACT

Microbial electrolysis cell (MEC), one of the bicelectrochemical systems, ¢an overcome the drawbacks
irn AD such as VFA accumulation and long hydraulic retention time (HRT) via the electrochemical radox
reaction by micnoorganisms'. However, the organic matter in primary sewage sldge contains
extracellular polymeric substances (EPS), which cannot be degraded by microorganisms thus hindering
the hydrolysis process.®. One of the effective ways to accelerate the sludge hydrolysis rate is through
prafraatment. Many MEC studies using pretreatment were conducted on the waste-activated sludge
(WAS), but only limited studies noted in using primary sewage sludge due to its high biodegradable amd
unstable organic matter34. In this study, we aperated MECs with ulfrasonic (US) and combined alkali-
ultrasonic (ALK-US) pretreated primary sludge at an applied voltage of 0.6 V, to investigate the methame
yield performance and the effect of the lag phase of MECs. MEC ALK-US showed the highest degrea
of solubilization {25 %), followed by MEC US with 5.4 %. Methane yield was the highest in MEC ALK-
WS of 167 mLig CODy, followed by MEC US, MEC, and AD of 137 mLig CODr, 130 mL'g COD., amd
83 mL/g CODw, respectively. In the modified Gomipaeriz model, AD was the longest at 5,62 days amd
followed by MEC ALK-US, MEC, and MEC US at a value of 1.12, (.38, and 0.43 days, respactively. |1
implies that MECs can have a shorter digestion tims and higher biegas production than AD through the
beoelectrochemical reaction. It might be due (o the VFAS obained through solubilization by predreated
sewage sludge that lessen the lag phase and enhanced methane productian,
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ABSTRACT

Reverse logistics — the process of mowving goods o recaplure value o o dispose them propery —
catalyses circular economy. Due to both economic and environmental concemns, reverse logistics
activities are growang in scale and quantity. A paradigm shift in economic development, the mowe 10 .a
circular economy, can have a favourable impact on economic and environmental efficiency. There
appears o be a trend in society that the current indusirial economec model s characterised by take,
manufacture and dispase — in which raw resourcas ara taken, changed into goods, sold, and consumed
by end users, and the products are disposed of at the end of their useful lives. This review s intended
ta gan knowledge on ghe important management factors involved in the role of reverse logistics in
circular economy. The goal of this research is to provide a review of the circular economy in conjunciion
with rewarsa logisbcs practices, The findings of this: litera ture review is summarised in both tables and
figures. The oulcome (& a better understanding on the imporance and the contibutions of reverse
logistics in the circular economy framewcrk,
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PRODUCTION OF BIOHYDROGEN AND METHANE FROM TWO-5TAGE AND
ONE-STAGE CO-DIGESTION OF VINASSE AND SPENT BREWER'S YEAST

Surgawan Sittijunda®, Chatchawin Nualsri*™, Alissara Reungsang™

* Faculty of Environment and Resource Studies, Malwido! Uinidversily, 73170, Nakhon Pathom, Thatamd
“Facully of Food and Agrcwfural Techactogy, Phibulsongiram Ralabfal Universify, 85000 Philsanidok, Thadand

" Daparirmeent of Blole chnalagy, Faculty of Technology, Khon Kasn Universily 40002, Khon Kaen, Thailand
E-mail: Surpewan sitfmahidal ac fh

ABSTRACT

The co-digestion of vinasses and spent brewer's yeast cell for two-stage biohydrogen and methane
production, as well as one-stage methane production, was investigated. In batch mode, the effect of
vinasses, spent brewer's yeast, and fly ash concentrations on two-stage biohydrogen and methane
production, as well as one-stage methans production, was examined. In the fermentation system, fiy
ash was used as a buffer. In the first stage of a two-stage procass, the optimum conditions were 11 g-
VEIL of vinasses, 9 g-VaIL of spent brewer's yeast cell, and 6,000 mg-Cacvl of iy ash concentration.
A maximum hydrogen yigld of 42 .02 ml-Hyg-V5auiaeq was oblained under these condibons. Acidic
effluents obtained under all conditions were used to produce methame in the second stage, yelding a
methane yield of 18240 mI-CHalg-VSases. The dominant hydrogen producing bacteria and
methanogenic archaea found in the two-stage fermentation process wene Closindiim sp., Unidentifisd
Clostridisceas, Methanasaeta sp,, Methamasarcing sp., and Candidatus Methanoplasma, according to
microbial community analysis using high=throughput amplicon sequencing. At 11 g-\W3/L of vinasse, 8
g-VSiL of spent brewer's yeast cell, and 4,000 mg-CaQiL of fly ash, the maximum methane yield of
2423 mi-GHa'g-Y Sadsed wds achieved for a ong-5tage methane production process, Methanosasta sp.
Methanasarcina sp., and Metharoculieus sp. werne the most commaon methanogenic archaea in the one-
stage methane progess, The energy yield from the two-stage hydrogen and methane production was
7.02 kJig-WSaddes. One-stage methane praduction, om the other hand, yielded an energy yield of 8.73
kJIg-Y Sadced.
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OPTIMIZATION OF BIOGAS EFFLUENT AND FILTER CAKE PROPORTICNS
FOR TWO-STAGE HYDROGEN AND METHANE PRODUCTION

Warapong Wongarmat', Alissara Reungsang ™™
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E-mall: ahzsara@kku. ac.bh

ABETRACT

This study @imed to optimize the proportions of biogas effluent (BE) and filter cake (FC) to produce
hydrogen and methanse via batch and continuous fermentation. Mixture design with D-optimal was used
io design the batch experiments. The results indicated that the optimal proportions of BE and FC for &
hydrogen production were 2885 and 31.05 g-volatile solids (WS)VL, respectively, which yielded the
hydrogen yield (HY) of 17.2 mL-Ha'g-W5. The hydrogeanic effluent was further used to produce methane
im the second stage in which the methane yield (MY) of 207.0 mL-CHa'g-V'5E was achieved. & senmi-
continuous fermentation was further conducted in @ CSTR. The hydraulic retention time (HRT) in
hydrogen and methane reactors were optimized. The findings indicated that the optimum HRT in
hydrogen reacior and methane reactor were 3 and 20 days, respectively. Under the gptimum HRT the
HY and MY were 9.8 mL-Hz'g-V'S and 140.2 mL-CHa/g-V'S, respectively.
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THE PERFCRMANCE QF SINGLE-STAGE AND TWOQ-5TAGE FERMENTATIVE
HYDROGEN AND METHANE PRODUCTIONS FROM NAPIER GRASS

Prakaidag Pomdaeng "¢, Kobsak Eripraphaa ?, Chayanon Sawatdeenarunat 2,
Chen-Yean Chu 14, Hathaithip Sintuya 2+

1 Master's Program of Green Energy Sclance and Technology, Feng Chia University, Tafwan
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ABSTRACT

In Thailand, Mapier grass (Pennizelum purpureunt x Pemniseium amencanum) s fast-growing, high-
yield, sasy-to-harvest, and high abiundanca. Celluloss is tha main companeant of Napiar grass that can
be converted into methane via anasrobic digestion process. In this study, the anasrobic digestion of
Mapiar grass was avaluated in a8 two-stage anaerobic system comparad to the traditional single-stage
process using continuous stired tank reactor (CSTR). Mapler grass was fed into the reaclors with
organic loading rate of 1 kgVS/m*-day. The digestion was carried out in Semi-continwous System under
miesophilic conditions (38 °C). The relationship between digestion performance and key parameters,
including pH, VFA yield, biogas yield, and meathana yield, weara evaluated. Tha experimenial resulis
revealed that an anasrobic digestion was successfully performed in both single-stage and two-stage
Sy Elem.
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TECHNQ-ECONOMIC ANALYSIS OF A PALM QIL MILL EFFLUENT TO
BIOMETHANOL PLANT

Justin Hung Kang Choo (Mr}, Li Wan Yeon (Dr)*, Yoke Kin Wan {Dr}~

* School of Computer Science & Enginssring, Taylor's Universily, Lakesids Campus, No. 1 Jalen Taplor's, 47500
Subang Jaya, Selangor, Malaysia

“*Depariment of Chemical and Envirenments! Enginesrning, Universify of Motingham Malaysia, Brogs Road, 43500
Samen pih, Salangor, Malaysia.
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ABSTRACT

Palm @il i a tropical plant that has natve roots in Afrca, which has grown o be ané of the most
cultivated crops in the world, representing 60% of trade in vegetable oils workdwide'. Palm oil mill
effluant (POME) is ona of tha major waste products in the production of paim oil and B particularky
damaging to the environment due 1o inherently high levels of biclogical oxygen demand (BOD) and
chemical oxygen demand (COD). However, it also possesses high levels of organic compound
composilions which makes it particularly viable in converting into value-added materials such as biogas.
This biogas is ome of the potential raw materials in biomethanol production. However, the conversion
process of POME into biomethanol has yet to be synthesised and investigated im term of its feasibility
and viability. Thesrefore, this research was aimed towards synthesising a thorough overall process of
converting POME into biomethanol. The synthesised process was then investigated using techno-
economic analysis 1o determing its feasibility and viability, This had been done with extensive review (o
synthesise an overall process flow which was then simulated using MATLAE and UniSim software o
determing its technical viability. Economic analysis has also beem conducied by evaluating its
assockated costs (vanable and fixed) throwgh plant equipment cost estimation as well as operating
expendifure: estimation. s resulis were then applied to breakewven analysis and cash flow after fax
analysis to deduce its breakeven point and 1o study its economic performance. The results showed the
process was technically feasible with a biomethanol production rate of 286.76 kg'hr obtained from a
POME feed rate of 42.674.05 kg/hr, indicating a yield of 0B85 %. The overall process also indicated
fotal utility consumplion of 1,880 000 KWh. Economic wiability wa=s also reached with an atiractive rate
of return of 14.77 % and a payback perod of 3.7 5 vears. These results indicated that the synthesised
conversion process of POME into biomethamol is a feasible and viable process.
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HIGH-S0LID DARK FERMENTATION OF CASSAVA PULP AND CASSAVA
PROCESSING WASTEWATER FOR BIO-HYDROGEN PRODUCTION

MNeoppamas Chantawan, Ayyapruk Moungprayoon (MSc)*, Apilak Salakkam {Dry=

*Department of Biotechnoiogy, Facwhy of Technology, Khon Kaen University, Khon Kassn 40002, Thaland
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ABSTRACT

Cassava pulp (CP) and cassava processing wastewater (CPW) were used as substrates for the
production of hydregen through a high-selid dark fermentation (BF) process. GP was suspendsd in
CPW and hydrolyzed enzymaticallty under optimum conditions of 150 g-CPIL, 28 U/g of a-amylase, 47
Wig of glucoamylase, and 80 FPUSg of cellulase, The hydrolysis performed at S0 °C for 24 h yielded a
final reducing sugar concentration of 86 .6+2 6 gL, equivalent to 0.84 g-reducing-sugar'g-CP and over
80% Mydrolysis efficiency based on carbohydrate content in CP. Subsequent DF of CP-CPW
hydrolysate, containing 132.845.3 g-iotal-solids/L, at room temperature (3542 “C) and 100 rpm, with
10% (wiv) heat-treated anaerobic granules as inoculum, resulted in a production of 2, 738462 mL-Ha'L-
mediurm, equivalent to a hydrogen yield (HY) of 183404 mL-Ha/g-CP. The hydrogen production
potential, maximum hyd rogen production rate, and lag time, estimatesd by the modified Gompertz madel,
waere 2,736 mL/L, 64.6 mLYL-h), and 5.8 h, respactively.
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COMPARISON BETWEEN HYDROTHERMAL AND CO-PRECIPITATION
METHOD IN GREEN 3YNTHESIS OF MAGNETIC SILVER NANOPARTICLES

Ainul Husna Abdul Aziz*, Nurul Sakinah Engliman {Dr)*, Ricca Rahman Nasaruddin [(Dr)*

*Depariment of Baxchamical-Biotecfinology Enginesring — Intematonal islamic Uniwersity Walsysis (WL, Address.
fatan Gorbak, P.O, Bax 10,50728, Gombak, Muala Lumpur, Malaysia City, Stale, Courlry
E-maii: sakmahemgimani@iwm. edwe. my; anuthusnaabdulssiz@gmai com

ABSTRACT

Manoparticles researches have been attracted for the past decade due fo their unique electronic,
mechanical, oplical, chemical, and magnetic properties, which can be used in varnous applications
including sensor, medical, food and others. There are various methods to synthe sis nanoparticles which
an be classified based on two approaches: 1op down and bottom-up approach. Howewer top-dawn
approach requires [abor axtensive, high energy requireameant and impadfection of surface struciure, Thus,
imany scientists favour o use bollom-up approach in producing nanoparticles as this approach
considered more economical and the ability to produce smoother and consistent size distribution
compared 1o op-down approach. Example of boltom-up approach including chemical precipitation, sol-
gel, hydrothermal, electrodeposition and etc. The common methwod applied in producing magnetic silver
nancpariicles are co-precipitation and hydrethermal method as both method capable o produce well
distributed particles size with consistent shape. Comparison between co-precipitation and hydrothermial
imethod can be observed based on crystallinity and magnetic properties of the nancparticles produced.
Therefore, this study is conducted o determingé the comparison between both methed in producing
imagnetic silver nanoparticles using green synthesis: method that used plant extract as the reducing
agent and stabilizer during the synthesis reactiom, The synthesized nanoparticles will then be
charactenzed to look on its size, shape and morpholegies using fourier-transform infrared Spectroscopy
{FTIR), x-ray diffraction (XRD), and scanning electron microscopy (SEM) and comparison anahysis will
lbe done to understand its funclional properties. Later, the nanoparticles will be tested for anti-bacierial
properties by doing viable plate count method to determine the anti-bacterial properties of the
manoparticles. The results of this study will be beneficial for scaling-up the nanoparticles production in
Fubure.
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OIL PALM BIOMASS PRETREATMENT AND HYDROLYSIS: A RECENT
BIOTECHNOLOGICAL VENTURE TOWARDS BIO-BASED LACTIC ACID
PRODUCTION
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Jahim!Z

! Depariment of Chemical and’ Process Enginesning, Facully of Engineanng and Bult Enwvionment, Liniversi
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ABSTRACT

The immense reliance of many processes on non-renewable petrochemical carbon sources results in
several environmenial nuisances and a failure 1o address the growing global chemical demands. Hence,
many works are underway to shift from peatrochemical industrie s to 8 sustainable ignocellulosic bkiomass
biorefinery in lactc acid production. Malaysia i the leading country as a palm oil producer, with an
enormous supply of inexpensive, renewable and mon-food, yet untapped oil palm biomass resources.
In this regard, oil palm fronds (OPF) rich in glucan content account for T0% of total agricultural biomass
in Malaysia, which can accommodate 2 million metric tons per annum of fermentable sugar, The
richness of carbohydrates in OPF sarnes as the key o unlocking bio-basad lachc acid commarcialzation
for future sustainable breakthroughs. This paper aims to provide imsights into the exploitation of OFPF
as the novel feedstocks in bio-refinery processas, Special emphasis in this review is put on the
technology, global demand, commercial status and future prospects of the production of second-
generation lactic acid, as this process has received most research and development efforts S0 far. It
reviews the currant research attributed to the compositional analysis of OPF by primarily focusing on
the Mational Remewable Energy Laboratories (MREL) profocol. It then focuses on the receml
technological advancemants of different pretreatment methods, hydrolysis and fermentation for
carbohydrate recovery in lactic acid production. Given the remendous polential as a sugar platform,
OPF can be used as excellent carbon feedstock in the fermeantation of value-added fine chemicals,
lactc acid, wsing sufable predreatment and hydrolysis iechnologes in biotechnologecal processes,
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THE UTILIZATION OF RICE STRAVY (ORYZA SATIVA L.) AS A GREEN
CATALYST IN THE PRCDUCTION OF HYDROGEN VIA CATALYTIC PYROGLYSIS
OF SHRIMP FARM SLUDGE
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ABSTRACT

The catalythc mechanism of rice straw (R3), Oryzra Safiva L., on the carbonation of shrimp farm siudges
by pyrolysis process was investigated in this work. Generally, 75% of rice straw is Silicon dioxide (Si0z)
which can be utilized as an effective catalyst in the decomposition of tar during the pyrolysis process to
support the eracking of Carbon to Carbon bond, and Carbom 1o Hydro bond and beads to the promeotion
of total gas yield value. The resulis we obtained show that the pyrolysis of organic matters at high
temperatures was enhanced by the addition of a suitable volume of Si0zin the rice straw. Accordingly,
the additional Silicon content increasad the hydrogen yield from the shrimp farm pyrolysis up to 45% at
TOO°C, 48% at BO0RC, and 13% at 900°C, respectively. Mot only that, but the ratio (g/g) on the amount
of rice straw used in the combination Slong with sludges also plays a very significant role in this wark.
The biochar obtained after the pyrolysis process provides excellent quality, high carbon content, large
surface area, and very porosity which also indicates 3 wide range of applications. The work ako
confirms the: robe of an effective catalyst of rice straw in the production of green energy via the pyrolysis
Process,
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INSIGHTS OF IMMOEBILIZATION TECHNIQUES FOR ENZYMATIC HYDROLY SIS
AND SUBSEQUENT HYDROGEN PRODUCTION
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ABSTRAGT

Hydrogen gas, a carbon-free energy sowrce, can be produced via fossil fuel reforming, coal gasification,
water electralysis, photocatalysis, or biological procass. Biohydrogen production fram lignocallulosic
biomass (LCE) in this regard, appears as an environmental benign, sustainable, non-food competing
second generation fuel, LCB serwes as the largest potential carbon source for susiainable biohydrogen
production with an enormous global amnual capacity of more than 1 trillion tons. Enzymes in this case,
are widely used to hydrolyse the LCE into fermeniable sugars and sulbsequent hydrogen production is
carred out by dark fermentation. Howewver, the untapped non-fosd competing LC B i currently impeded
by seweral crilical bofflenscks imcluding sensitivity of enzymes and cells to numerous denaturing
conditkong, recyclability, high cost of enzymse, slow productvity of hydrobysis and fermentation resulting
in larger bioreactor and CAPEX requirement which makes it less competitive in commercial application.
These critical botilenecks can be overcome by immobilization technigue, which emables the recyclability,
stability and productivity of the enzyme and cells. Despite immeasurable review conductad on the
hydrolysis and fermentalion aspects, unproportionale low attention is given o the equally critical
immobsilization lechnique. Current review accommodates for the important outlook and entical insights
into the immobilization techniques, providing important guidelines for the selection and operation of
immabsilization technigues to elévate commercial compelitiwanas s of biohydrogén productian from LCE
i the future. The types of immobiization method for both enzymes and cells are comprehensively
compared and analysed. Enzyme covalent binding is a superior immobilization technique in terms of
lzwer enzyme leaching issue and improved system stability across changimg pH and temperature. The
critical aspects of the process parameters, such as temperature, pH, enzym es/subsirates concentration,
which could significamnty afect the enzymalic hydrolysis efficiency are horowghly examined in this
review. The microcrganisms and the type of carbon sources applied in the fermentation procass are
outlined and investigated.
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EFFECT OF COAGULANTS ON THE STRUCTURE OF BIOCELLULOSE
AEROGEL
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ABSTRACT

Cellulose asrogel has the characterstics of low density, high porosity, high specific surface area, efc.,
making it widely wsed in heat insulation, bislogical scaffolding, and oil adsorption. Cellulose has high
biscompatibility and biocdegradabilly and is very friendly o the envirconment. |n this experment,
celluloses are included microcrystalline celiulose (MCC) and biocellulose (BC) produced by
Gluconaselmhactar ilinisg strains. The preparation of cellilose asrogel was prepared cellilnss solution
that dissalved cellulose by 1 5-diazabicyclo [4.3.0] non-5-ana (DBU) and dimethyl sulfoxide (DMSO)
salvente, and introduced inte: the autoelave, and carfied outl 3t 5 bar CO» at 30°C for 15 minutes. After
the reaction, transfer the solution into the glass mode, and added the coagulant (water, methanol,
thanal, isoprapanal, 1-butamol) & make the gel for 24 howrs, then treated with liguid nitrogen, and put
the gel into the freezing-drying cocder for 48 hours at -80-C. Finally, measure its density, porosity, SEM,
FTIR, and XRD o compara tha diffarancas. Tha resulis show that after the cellulose is dissohsad and
regenaraled with methanol as a coagulant, the density of the asrogels is low, about 0.05 glem?®, and the
sfructure is Circular open calls, The experimeants followed different coaguilants such as water, ethanal,
and without coagulant, and obtamed the density B about 0005006 giom®. The larger the molecular
weight of alcohols as coagulants, the slowear the diffusion rate between solvents, which isn't comducive
i the substifution between solvents. Isopropanol and butanol are akoohals with higher carb=on numbers,
with a density of about 0.06-0.07 g/cm®, Asrcgels prepared by adding them as coagulants may cause
uneven structure, enlarged pores, and producs regenerated cellulose with high crystallinity. The aerogel
prepared frem BC has a lower density of 0.03 glom® with waler as a coagulant. While adding other
@lcohols has a larger density of 0.04-0.05 gicm? and the pore structure is looser,
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ABSTRACT

An optimization research was conductad on synthetic medium by mimicking sugar compasition in palm
gal mill efluant to produce bichydrogen at B0°C themaphilic dark fermeantation with 200 ml warkimg
volume. The aim is to utilize the use of magnetite embedded in granular activaled carbon (GAC)
originated from cocanuk shell 25 micrabial suppaort carriar in an attachad sysiem. The coconut shell was
collected and carbonized, namely GAC-0, before synthesized into magnetite GAC. The efficlency for
the GAC-0 was evaluated by comipanng it with commerzializad GAC, namaly, GAC-C. Five replicates
at centre poinis in Cenfral Composite Design was used to investigate the simultaneous effect of the
variabbes, MiFe (0.25-0.80), magnefite:GaCc (0.01-003) and type of GAC (GAC O or GAC C) on the
bdogas production and Total Volatile Fatty Acid (TWVFA). The experiment was designad and analyzed
using Design expert WB.0 software by applving Response Suwrface Methodology (RSM). The total
bdohydrogen production performance was evaluated on the response towards TVFA produced, which
was found ranged from 1.2-10.874 /L. Quadratic model was well fitked (R-squared=0.80) with a
confidence evel higher than 25%. The optimum biogas production condition was GAC O as prefermed
SAC at Ni.Fe (0.53) and magnetite.GAC (0.02), with total biegas production of 1.6720.09 L bicgasL.d
This count for 43.88% increment in total biogas production compared to mon-magnetite granular
activabed carbon, which only produced 1.18£0.10 L biogas/L.d. The approach of waste-to-wealth was
acclaimed as a breakthrough in this research.
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CONTINUQUS PHOTOENZYMATIC DECARBOXYLATION OF FATTY ACIDS
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ABSTRACT

Alkanes are high-gqualily and indispensable jei fuel components for aviation or other lomg-distance
transport. Fatly acid photodecarboxylase, a recantly discoverad Blug light-driven enzyme sourced from
Chiorella variabiis WCB4A [CvFAP), can converd falty acids fo comesponding (€ 1-shorened) alkames,
which provides an alternative approach for the production of alkane fuels at @ mild condition. Micrefluidic
réactors have attracked sgnificant atbention owing to ther Rgh mass-transfer efficency and low light
attenwation for the application of efficient continuous photoblocatalysis. In this sludy, a capillany
micrereactor with 500 pm inner diameter and 350 pL fotal valume was adopted for the continuous
photodecarboxylation of palmitic acid. Thea effects of operation conditions including light intensity,
temparature, residence Lme, catalyst conceniration, subsirate concenlration and co-sohent wolume
ratio on alkane fuels production were assassed in detail. An optimal alkane yield of 98 9% was achieved
at a blue light intensity of 200 pmolf (M £), @ reaction temperature of 30 °C, a residence time of 35 min,
a catalyst concentration of 0.25 mLU/mL, a subsirate concentration of 12 mM, and a co-sohvent wolume
ratio of 30%. Compared with photodecarboxylation of palmitic acid im shaking bath flask reactor, the
average production rate of pentadecane im microfluidic photobicreactor was increased by 37.8% at a
residence time of 8.75 min. These results suggested that the continuous photodecarboxylation of fatty
acids in microfluidic photobsioreactor is 8 promising way for alkane fugls production,
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REVIEW ON CRISPR TECHNOLOGIES AS STRATEGY TO IMPROVE DARK
FERMENTATIVE BIOHYDROGEN PRODUCTION USING CLOSTRIDIUM SPP
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ABSTRACT

Mowadays the global energy markets are making the transition towards a more sustainable and cleaner
renewable energy due to increasing energy demand and excessive greenhouse gas effect from fossil
fuel combustion. Hydrogen has been regarded as a chean fuel and one of the future energy carmiers
practiced in fuel cells for elecinicity generations. The hydrogen generation using the dark fermentation
method also has much attention due to s lower energy reguiremeant and environmentally friendly
process!. Moreaover, tha locally available nutriant-rich agricutural wastes would offer cheap and
sustainable carbon resources? besides additional benefits on waste management®. ¥el, this system still
having problems producing a high bioshydrogen yields for its commercialization®*, Researchars have
been worked on various improvement strategies including bioreactor designs®, pre-reatment amd
operating methods®, medium and microbial community optimization”, However, hwdrogen production
tends to be limited by the bacterial metabolic pathway®. Hence, the adwanced gene seguendcing and
Clustered Regularly Interspacad Short Palindromic Repeats (CRIS-PR)-Cas technology can potentially
improve biohydrogen productivity and yield by eliminating the non-hydrogen producing pathweay®. At
present, CRISPR-Cas technology had been applied in several Glostridial species to enhance other
bicfuel production'. However, a limited study was done using the advanced technology for improving
bichydrogen production. This réview would enable readers 1o understand the trend in CRISPR-Cas
systerns for bacterial genome ediling. Besides, the useful pre-existing findings and shraleges on
metabolic engineering to improwe biofuel production from microbial dark fermentation were akso
summarized. The potential of the CRISPR-based applications towards improved dark fermentative
hydrogen im Clostridium strain was being pointed out in this paper. A deep understanding of the
Closindivm spp. metabolic pathway is seen to be the strategy towards the accurate utilization of
CRISPR-Cas technology to overcome existing bottlenecks, thus creating opportunities for econamical
hydrogen production soon.
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ABSTRACT

Absorbent hygiane products are 2-7% of total municipal solid wasta in Europe and USA, and include
diapers, adult inconfinence prod ucts, sanitary prolection pads, tampons and personal care wipes: they
are all constituted of plastic (PE and PP), super-absorbing polymers (sodium palyacrilate) and cellulose.
Cellulose can be separated by an auloclavation and extrusion step, and in this study we have
investigated the patential application of this recycled cellulose in anaerobic digestion. Samples were
pretreated with sodium hydroside WNaOH at different concenftration, temperature and time, and
subsaquently characterised in terms of total (TS) and volatile salids (VS), chemical cxygen demand
(SO0}, iotal nitrogen, ammeonium nitrogen and biomethans potential (BMP). Results show that cellulose
from absorbent hygiene products can be efficiently used for biogas production. Data also confirmed a
positive effect of alkaline treatmeants on biomathanation of recalcitrant biomass, increasing from 400 up
1o mose than 1000 mLCH4/gVs.
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RENEWABLE ENERGY SCENARIOS FOR SUSTAINABLE ELECTRICITY IN
MALAYSIA
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ABSTRACT

Renewable energy (RE) is an important addition 1o existing energy systems, indispensable to the
sustaimable development of human society now and in the future, Renewable energy is advantageous
as il is chean, renewable and sustainable. Although the global poswer supply mainly relies om fossil fueks,
@3 fuels are consumed and the formation cycle is extremely long, resources will gradually decrease and
costs will increase accordingly. There are many ypes of renewable energy, and the selection of which
RE should be chosen in a specific situation depends on many factors. The objective of this study is to
develop a decision-making framework based on the Analytical Hierarchy Process (AHP) which covers
four awvailable renewable energy technologies in Malaysia. Through this process, the most critical issues
i implementing the renewa ble emergy systems can and hawve been identified. Four crilena were chosen
for this study which include lechnical, ecomomic, environment and policy, which were then analyzed
through the: AHP hierarchy to identify the polential problems. It was found that hwdropower carmied a
waight of 0,384, followed by biomass (0.278), wind power (0,207} and solar (0, 188). This indicates that
hydropower is the most switable energy Source for the development of power supply in Malaysia
although there are certain issues including potantial technology, ecological environment and market
must be overcome. The order of significance between wind and solar are quite: unexpected, because
wind power is not comprehensively implemented in Malaysia compared to solar, vet ils potential was
found 1o be greater than solar energy. Meverheless, this research had only considered four criteria with
Iemitateons in terms of the sub-critaria chosan. Tha accuracy of this framework may be improved if
additional criteria are included and analyzed which cam closely simulate the actual scenano of
renawable energy development in Malaysia.
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BIGGAS PURIFICATION AND UPGRADING USING METAL-ORGANIC
FRAMEWORK
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ABSTRACT

Due to limifed source of fossil fuel, biogas produced via anaerobic digestion play important role in
promoting renewable alematives. In order 1o supply biogas in end-application like heating and fuels,
purified biogas is compulsory o minimise the negative effect fo environment, Amomg all the technollogies
available, adsorplion are commaonly apphed to remove undesired components in biogas such as
hiydrogen sulphide and carbon dioxide, Metal-organic framework known as MOF gain considerable
attention as most promising adsorbent due 1o their kigh suface area, pore volume, selectivity, and
thermal stability. The other factors effecting adsorption capacily such as optimum condition and
marphalogy of the crystallite struciure are crucial to obtain best adsorplion performance. odification
o funclionalization of BMOF can be incorporated 1o produce a suitable adsorbent in terms of efficiency
and economy to remove several contaminants in biogas. MOF ako acts as the filler o polymer in
rdmbrand Saparation o incréass the adsorphion saléchvity and permaabiliby. Thig fénéw diBcusses on
the important properies affecting the adsorption performance on the established and stable MOF
spacifically wead in hydrogen sulfide and carben dioxide adsorption and separation shady.
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APPLICATION OF BIOHYDROGEN BY REVERSE WATER GAS SHIFT (RWGS)
REACTION FOR BIOMETHANOL SYNTHESIS
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ABSTRACT

Mixed gas of hwdrogen (Hz) and Carbon dicegide (S0:) in Blohydrogen fermentation is a raw matenial
for bicmethanol (methanol from bio-source) synthasis, In Thailand, molasses s 8 promising sourca far
producing Biohydrogem throwgh dark fermentation process. Molasses solution s digested under an
anaerobic condition of 30 °C by Enterobacher Asrogenes, then giving mainly H: and GOz of equal
amounts. This mixed gas is reformed in fized bed reactor under CufZniakO: catalyst and operating at
200 *C and of 1 atm, via Revarsa Water Gas Shift (RWGS), The reformed product is compoesed of water
and synthesis gas (Hx, C0, and COz). This experimant is hydrogenation on CONCO: for producing
methancl (CHLOH) under 170 °C and 40 atm. using Cu/ZnOJ/ALOy. In this study, the CO; content effect
to ratio of Ho/COMC0: 5 studied for knowing of the optimum Hz and the appropriate ratio for methanol
synihasis. The 5, 25, and 45 % of C0; balancing with raftio of Ha/CO 1.5, 2.0, and 2.5 are respectvaly
studied. It is found that increasing COz percentage effected to reduce methanol wield in all ratio of
balancing Hx'CO. When 5, 25, and 40 % of CO: in mixed gas ratio of H2'CO 2_5 yielded methanal 59,
28, 15 g/hr, using Ha'CO 2.0 resulted methanol 62, 28, 16 ghr. and using HZCO 1.5 yvielded methanol
41, 26, 14 gihr. respectivaly. Thase axpanments can be summarized that high content of COz n mixed
synihesis gas affected to decrease methanol yield. The H: content influent to methanol vield when less
CO: in mixesd gas. The Hz and CO; will help to adjust the ratio of H2/COz by separating GOz before or
after doing RWGS reaction for receiving the optimum ratio of HZ/COYCOz to yield maximem methanol
and to obfain good ecomomic also environmental result whan wsing bichydrogen resourca,
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WIRA MFC — DESIGNING A STEM GAME APPS FOR SCHOOL-AGED
CHILDREN IN MICROBIAL FUEL CELL AND COMPOSTING
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ABETRACT

Eame-based l@aming is a provan meathod of leaming that can embrace and nuriore studants’ imtarast
im STEM knowledge. However, the development of game involving STEM education in application of
sustaimable energy is not specifically been discuesced. Microbial fuel cell (MFC) technology is
theoretically an affordable sustainable energy, which works well with the science of compaostimg. The
aim of the study s to design a digital game apps that can improve the primany leaming of students in
clean energy of MFC and infegrated with composting learning, while keeping the fun elemant. In this
paper, the conceptual model for the game design is been discussed followed by the development of the
game design, The gama slement infusad for tha game has been specifically embadded to conmect the
engagement of user while they gain the educational content from the game. A preliminary test done
shows an increasing in knowledge based from a pre post-test given fo a group of students and the result
i€ significantly high in tréatment group Student than the controd grougp.
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ABSTRACT

Hydrogen (H:) amd methane (CHa), as attracting renewable energies camier 1o reducing gresnhouse
gas emissions could be produced potentially by coupling dark fermentation and microbial electrolysis
cell (MEC). Distillery wastewater (DW) is defined as high concenfration of nitrosgen meanwhile ghyceral
waste (GW) is contained high carbon content. Modture of these two substrates is the most suitable fior
dark co-fermentation to enhance H: production. This research aimsed 1o investigate H: production by
dark co-farmentation of DW and GW and subsequently H: and CH. production using MEC fed with
effluent discharged by dark co-fermentation. The resull shown that dark co-lermentation betwesn DW
and GW at ratio 991 [%VAJS) producad the highast H: yisld of 1495 mL-HzA-VSaddeq. ‘Continuously
stirred tank reactor (CSTR) was used 1o produce Hz in continuous mode. Maximum Hz yviekd of 99.7 milL-
H20-V' Sadied was achieved from co-fermentation of DW and GW ratio of 981 (%VAY) at hydraulic
retentson tirme (HRT) of 3 days which cormesponding o organic loading rate jOLR) 1901 g-VSassesl - d.
Effluent from CSTR reactor was |ater used to produce Hz and CHa by batch MEC with apgply voltage at
1.0 wvolts and 10 Q. Maximum Hz yvield 33.5 mL-Hag-V 5S4 was cbtained within 8 days of fermentation
with continuously stimed at 120-140 rpm, Then, CH: was detected in day 6 and reached the steady
production with mazimum yield 1151 mL-CHa9-Y Seae. [t cam be concluded theat it feasible to emhance
Hz and GHas production of DWW and GW by coupling dark fermentaticn and MEC.
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NEW APPROACH FOR RAISING BIOHYDROGEN PRODUCTION FROM
ORGANIC WASTES VIA THE REFORMATION OF AMMONIA STRIPPED FROM
ANAEROBIC DIGESTION EFFLUENT
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ABSTRACT

Hydrogen (Hz) is a promising eco-friendly fuel, because of producing only water upom combustion and
having high anergy yield (122 MJ/kg). Amonag its efforts for achieving sustainable development goals.,
Koream government is planning to securs arownd 5240 million tons of Hz, until 2040, The two strategies
commonly followead for grean H: ganaration are dark fermantation (DF) and steam biogas reforming
(SBR). SBR iz a process thal Is implemented after anaercbic: digestion (AD) targetsng Hz production
from AD-derived bsogas, Later studies suggested boosting the ganérated H: by wnplamenting DF,
followed by (AD+SBR). Herain, we propose an addisonal route for Hz generation, i.e., subjecting AD
effluent o ammonia stripping (AS), then applying ammania raforming process (ARP). Sueh route
(A&3+ARP) iz more recommendad 1o be added 1o “DF — (AD+SBR)" strategy. in case of treating high
nitrogen-containing wastes, e g., food waste, [rvestock manure, and sewage sludge (total nitrogen range
of 3-30 kg/ftom). In this study, we tried o evaluale the: benedfits of comizining OF, AD+SBR, and AS+ARP,
Further, we evaluated the contributicn of each step in the whole process, in terms of Hz production and
carbon footprint. Results showed that the annual Hz potendial of DF, AD+SER, and AS+ARP, was. found
to be 26, 388, and 47 Kion Ha'y, reprasenting &, 83, and 11% of tolal H: potential (442 Klon Ha'y). The
expected greenhouse gas (GHG) reducing potential by generating power using recovered H: was
estimaied to be 3 millicn tons CO-agiyear, but it was kweared down to 1.2 million tons COz-eqfyear dus
to the energy consumption for operating each process. The total GHEG reduction by AS+ARP accounted
far 13% of the swm of GHG reduction for DF and SBR processes (Ammonia reforming: 171,245 tan
COz-egly, DF; 160,189 ton CO-agly, SBR; 1,007,058 ton COz-eqly).
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ABSTRAGT

Converting biomass o H: through dark fermentation (DF) is advantageous because of process
simplicity and capability for achiewing high production rates, However, two major obstacles are sfill yet
to overcome, i) inadeguate Hz yield and i) the need for further effluent reatment. Highly purified H2 (=
8i0%:) must be generated for commercial purposes, such content is impossible to be achieved via DF,
For overcoming this challenge, a novel approach has been developed targeting the generation of high
Hzcontaining biogas, which can be done via C0; dissolving under the self-generated high-pressure.
Five reactors (R1-R3) were operaled in batch mode. The reactors (R1-R4) had alkalinity to chemical
axyaen demand (COD) ratia of 0.2 g CaCOuJg COD while RS had 0.1 g CaCOxq COD. R1,R2, and B3
contaimed 2, 3 and 4 g Ca**L, respectively. For avoiding pH drop that is caused by 03 dissolution,
calcium chioride (CaCly) was added to R1, R2, and R3, giving concentrations of 2,3 and 4 g Ca*/L
respectively. 2 g carbon nanctubes (CHNT) carbon nanctubes (CHTYL was added to R4 as microbial
carriers. Resulis revealed that R4 atquirad the highest Ha contend (93%6) al a pressure of 14.2 bar. On
the other hand, maximal Hz yield and pressure of 0.6 mol Hefmal, and 17.3 bar cowld be harvested from
R2, and R5, respectively. Final pH values were higher than 4.0 in R1 and R2, while it dropped to 2.0 in
Re3. Our resulls suggest that CHT could retain the microbial consortia, serving as a scaffold for biofilm.
Unexpectadly, CaCl: could mot be always adopted a CO; scavenger, since pH maintaining at a favorable
range requires cerain concentration of Callz,
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ABSTRACT

The statistical data indicated that humans spend 87-90% «of their time insid e the buildings or apartments.
However, the large increases. in the wse of fumishings, paints, glues, ete. | leads to an increass in indoor
volatile organic compounds (VOCs) emissions, Besides, fine particulate matter (PM 2.5, particulate
matier with an aercdynamic diameter less than 2.5 pm) can penetrate indoor environments from the
ambient outside. Previous research has shown that VOCs and PM 2.5 cause chronic effects on humans
as hematological problems and cancer. To mitigate VOCs and PM 25 for more purify indoor
emvironment, air filters have bean utilized in the air conditioning system and indoor air purifier. However,
that technique is not impressve, but also consumes a huge of energy 1o maintain. Photocatalysis is one
of the methods applied to the treatment of WOCs and PM 2.5, In this research, copper mesh and
stainless sieel have been used as substrates. Titandum dioxide (Ti0:) was coaled on the metal surface
of substrates by tha sol-gal coating method, Than, the atmospheric-pressure plasma was applied on
mietal siubslrates fof asasted energy fof catahal The product oblained from this process under the
catalysis assisted plasma is capable of handling VOCs and produced the hydrogen. Toe analyze the
capabilty of handling gaseous VOCs and PM 2.5, thie study used instruments such a8 a porable
detecior and UV-vis spectrometer, Besides, optical microscope (OM), SEM, and EDX analysis to
observe the surface monpholagy of titanium dioxide and the thickness of the coating._
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ABSTRACT

Conwersion of renewable resources into high value-added chemicals have attracted much attention due
o its low carbon dioxide emission during the process. Uliksation of renewable resources such as
lignoicellulose biomass are expacted to achieve this vision and able to prowide better solution in &nargy
and emnvironmental conservation'. The biemass can be obtained from agriculture by-products such as
palm oil plantation. In Malaysia, palm ail plantation estimated to prodwce B0_8 million dry tomnas of solid
biomass annually and approxinnately 75 % are from trunk and frond. The core oll palm trunk (COPT)
consists of sap, which is rich im free sugars swch as glucose, frectose, and sucrose’ that can be an
excellent carbon source in the syntheses of methyl lesvulinate?. Microwave-assisted synthesis of methsy
levulinata (ML) was extensively studied by using commercial glucose (C-Glu) as reference at different
temperatures (130-170 *C), times (10-20 mins )} and A{S04)s: (006 and 1.2 wi$h). Later the optimumm
parameter was applied io core Qil palm trunk (COPT) sap. The high-parformance liquid chromatographny
(HPLC) and gas chromalography-mass spectrometry (GC-MS) indicated that the ogtimum parameter
of C-Glu into ML synthesis was at 170°C, 50 min with 1.2 wit % AliSOu}r. At this optimum parameter,
the highest glucose COMMENSIoN was 99.14% and ML yvield was 57 29 %. However, willh COPT =sap
methanolysis, the ML yield increased to 68.35%. This study has proved the ML synthesis with possass
high vield and short reaction time could be oblained from microwave-assisted synthesis of COPT. The
synihesis is qualifying as a green technology, efficient and economic.
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ABSTRACT

This study reparts on the impregnation of bi-metallic adsorbents based on commercial cotonut activated
carbon (CAC), surface-modified with metal acetate (ZnAc:), metal oxide (Zn0 and TiO:) and the basic
compounds patassium hydroxide (KOH). The adsorbents were then characterized by scanning electron
microscopy and elemental analysis (SEM-EDX), microparosity analysis through Brunauer-Emmett-
Teller (BET) analysis, thermal slabiity via thermogravity analysis{TGA) and fursclional group amalysis
via Fourier Tramsform Infrared Spectroscopy (FTIR). These modified adsorbents went through a real
adsorplion test for HeS capture via 1 L adsorber with S000 ppm H=5 balanced for Mz together with
temperature and pressure maintained at ambient condition. Adsorption-desorption was carmied out for
three cycles with vary ing the blowwer temperature at $0°C, 100°C and 150°C as the desorpticn condition.
Characterization reswits revealed that the impregnated solution homogeneously covered the adsorbent
surface, morphology, and properties. Based on this study, ZnAcyTIOCAC had shown a significant
increase im adsorption capadcity in the sacond cycla at differant temperature applied in desorption: (1.67
mg HaS/g) at S07°C, (1.54 mg HaS/g) at 100°C and (1.26 mg H25g) at 150°C. However, it does nol have
the polential o be a grood adsarbent becawse it had a sharg increase in the percentage of degradation ;
(20.25%) at 30°C, (27.17%) at 100°C and (29%) at 150°C. ZnAcZnVCAC seemed to produce the
lowest percentage of degradateon at the end of the 3rd cycle for all the varied temperatures in the
adsorplion-desorplion cycle. Therefore, ZnacZnWCAC has the potential to be wsed and
commercialized for biogas purification for HaS remaoval.

REFERENCES




16™ ASIAN BIOHYDROGEN AND BIOREFINERY SYMPOSIUM (ABBS) | ABBS2021

BE-O5-20 (ORAL SPEAKER])

PARAMETRIC STUDY ON ANION EXCHANGE MEMBRANE {(AEM)
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ABSTRACT

This study has focused on the effect of operating parameters on the performance of anion electrolyte
membrane [AEK) elecirohyeis unil Tor e long teem. The parameters inwolved are KO electrolyle
concentration (0.5 = 2.0M}, electrolyte flow rate (1.0 - 9.0 mL / min), and operating temperature: (20 —
60 *C) wene used o Study the performance of the single AEM alectrolyzer with 5 cm?® active area. The
performance of the elecirolyzer was siudied by determining the curment density over a two-hour
operating pericd. In additien, the performance of the alecirolyte unit was studied o evaluate the
efficiency and economic aspects. of wdrogen production through the AEM electrolyzer unit. Based on
the study, the operatimg parameters greatly influence the performance of electrolysis sither in tarms of
hydrogen production or energy efficiency, During the operating parameters of temperature at &0 "C
minimum voltage supplied is 2.2V at 1.0 Afem?, hydrogen production at 53.94 ml'min with energy
consumplion 4325 kwhikg and energy efficiency of 77.69%, Meanwhile for electrolyte concentration
rate at 2.0M minimum voltage supphed is 2 2V at 0.8 Alem®, hwd rogen production at 2818 mbmin with
energy consumpdtion of §1.41 kwih'kg and energy efficiency 54.71%. As for electrolyte flow, at 8 mlfmin
the voltage supplied was 2.2V at 0.8 Alom? with hydrogen production at 28,30 ml'min wwith energy
consumption of 80,86 kwh/kg and energy efficiency of 55.12%. Based on the study, it has been proven
that the hwdrogen production at oplimum energy efficiency increased with the increase of KOH
electrolyte concenfration and operating temperature. For the operating temperature, it is found that the
demand for energy required decreases when the temperature increases at a certain emperature. The
feiad flow rate shows insignificant in performance as it is almost constant for 2ach incraase in alactralyte
flow rate. This could be due 1o the elecirolybs flow rate does not affect the mass ransfer of the reaclants
aither in the form of convection mechanism or diffusion in the alectrolrte call, Hence, the flow rate is no
longer a limiting factor of reactant supply, and this has made the electrolyzer performance insignificant
with almost the same value. Therefore, this study has prowed that the higher the current density, the
higher the hyvdrogen production, howeser the vollage efficiency will decrease. In conclusion, the
electrolyte concentration &nd operating femperature have an impast on the performance and
electrolysis process of AEM stack.
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KINETIC STUDY ON BIOGAS PRODUCTION THROUGH ANAERQBIC
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ABSTRACT

The abundance of pineapple wastes and its dispesal lechniques are the main problem with the
expanding pineapple demand around the world. The utilization of pineapple waste into bioe nergy could
=& the: most efficient and sustainable strategy to generate green energy while reducing pallution. The
currant study compares the effect of biogas generation by anasrobic co-digestion of pineapple waste
and cow dung to mono digestion alone under mesophilic condition, with the goal of modifying the
subsirates ratio and imcreasing the system stability. Five different cow dung to pineapple waste ratios
(1:1, 1:2, 1:3, 211 and 3:1) were assessed based on volatile solid (V3) contents.  The highest biogas
and methame yield was abtained at ratio 1;3 with 178,08 mlL gas g VS and 14288 mL CH4 [/ g V5,
respectively. When compared i mono digestion of pineapple wasie alone, the co-digestion process
improwed the process stability in termis of C/N ratio, ammonia mitrogen, VS removal, and pH, Biogas
refinement wusing carbon dioxide remover was able to reach a high methane percentage while bwerning
carbon dioxide parcentage fo bebow 3%. The kinetic study wsing the modified Gompertz model showed
that the co-digestion process had shorened the lag phase, and the highest gas production rate was
obsarved at 12.80 mLjg VS.d. This sugpests that the co-digestion process could mcréasa the gas
production rate, enhance process efficiency and significantly reduce the fermentafion time. Co-digestion
of pinesapple waste co-digestion with cow dung appears o ba & promising approach far bioanergy

FECOVERY.
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ABSTRACT

Thes r@zearch evaluates the bic-methane polEntial of willed sugarcane leaves (SCL) silage ensiled with
difference addifives including hydrogenic effluent (HE) from a hydrogen production process: using
sugarcane molasses as a substrate, methanogenic affluent (ME) from a bisgas production process
using vinasse as a substrate, Lactobacillius planfarum (LAB), and distilled H:O0 (dH:0) (Control). Results
indicated that a silage has a higher lactic acid concentration than the control in the order of LAB [45%)
and HE (26%), while & ME silage has a higher acetic acid concentratiom than the contral, 73%%. The
presence of lactic acid and acetic acid in silage caused a drop of pH in the silage process and a
degradation of lignocellulosa. Ligmocallulose was degraded by 56% in thea silage ensiled with ME while
the silage ensiled with HE has the Ylgnocéliulosic degradation simillar to the silage ensiéd with LAB in
the ranges of 28-28%. Maximum meathana yield (M) in the silage ensiled with ME, HE, and LAB were
370, 343, and 33% mL-CH4/g-V'S, respectively, which were 23-30% higher than the control (239 mL-
CHe/g-VE). Ensiling showed a positive effect on increasing mathans yield by §-35% in comparisan to
the raw SCL (243 mL-CHuJ/g-VS) implying that ensiling is the viable strategy for the improvement of
biogas production,
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ABSTRACT

Palm oil mill effluent (POME) is a wastewater generated from palm il industries that rich with organic
and nufirients which can becomes an excellent substrate for biogas production. A comprehensive study
wias carmied out to study the effect of different ratio of inoculum to POME substrate for biogas production.
In addition, the removal efficikencies of bicchemical oxygen demand (BOD), chemical oxygen demand
(COD), ammoniacsal nitrogen (AN), total nitrogen (TH) total suspended solid (TSS), volatile suspended
solid (WS5) were also evaluated. Bio-methane potential (BMP) was used by manipulating temparature
amnd HRT which were set to 28-32 “C and 30 days. The BMPs were operated under different ratio of
inoculum to substrate at ratio of 20-80, 30:70 and 40:80, Highast cumulative bicgas yiald obtained was
1900 mL in the BMP containing 30:70 (inoculum:substrate) followed by the ratio of 40060 with 1055 mL
amd 20:80 with 345 mL. Maxamum T35S and W55 removal efficiancy were 27% and :55%, recorded in
30:70 respectively. whibe in 40:60 and 20:80 were 23% and 12% and 8% and 51% respectively. The
removal of TN was also high at 30:70 with 78% removall. Removal efficiency of COD was in BMP of
20:80 with 54% removal while BOD removal was seen the highest in 40:60 ratio BMP. Lastly, the AN
were managed to be removed about 85% in 20:80 BMP. The results obtained in this study indicated
that with different ratio od inoculum to POME substrate can enhance biogas production and quality of
POME prior discharge to environment.
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ABSTRACT

Hydrogen has been identified as an alemative energy carrier, and its synergy with renewable enengy
is parficularly advantageous, as excess electrical energy can be chemically stored in hydrogen fo
balance the discrepamcy between energy demand and production. Water elecirolysis s a meliable
process involving the electralytic d ecompposition of water fo produce hydrogen of high purity, Among the
several technologies that have been developed for elecirolysis, anion exchange membrane waler
elecirolysis (AEMWE) is investigated with an attemnpt of addrassing the anion exchange membrane’s
(AEM's) low chemical stability by choosing a suitable functional group based on its stabilities and
performance. From related literature, the selected AEM functional groups for evaluation were
imidazclium, pipendinium, and quatermnary ammonium. The effect of these membranes on AEMWE
performance was predicied through simulations at two (2 ) operating temperatures; 20°C and 80°C. The
properties evaluated were the Young's modulus, tensile strength, ion exchange capacity, swelling ratio,
water uptake, and iomic conductivity. Evaluation resulls classified the functional groups based on
chemical stability, mechanical stability, alkaline stability. among others, and ranked them using radar
charts in determiriung which had the besl cormbination of propedies. These AEMS one conductivilias
wiere then imcorporated in a numernical simulation of AEMWE using MATLAE at 20°C amd 80°C. The
simulation results verify the evaluabon rasults and show the indréaze  efficiency at highes
temperatures, thus recommending the piperidinium functional group as- the most suitable fumctional
greup 1o addrass AEM'S low chemical stability.
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ABSTRACT

Biosymthesis of 1,3-PDO is an attractse altarmative 1o patrochamical approach due o the 50% red uction
in energy consumption, GHG emission and its ability to utilise renewable resources. The potential use
of ghyeeral glut from biodiesel industry thrives ower the use of food-based corn sugar, especially in SEA
region. In order to move forward for the commercialization of ‘bio-based 1,3-FDO, one of the major
bottlenecks that impedes the economic feasibility includes an ecenomically-wiable downsream process,
which occupies around 50 -70% of the total cost, This is due o the complexity of separating 1,3-PDO
from oilher compatibke compounds found inside the fermented broth and its nature of being @ polar
compound. In general, the purification of 1,3-FDO is undergene in the order of biomass removal,
followed by a primary slep to extract 1,3-POO amd a final step 1o isolate 1,3-PDO from olhes chemically
compatible compounds, Most attenfion has been given fo the primary step as it involves complex
kingtics 1o extract 1,3-PO0. Several methods have been investigated for the primary step including
methods that involve phase separation. Liquid-liquid extraction method was found to be umsuitabile for
the extraction as 1,3-PD0O hardly dispersed ko the organic extracting phase. Agueous two-phase
system extraction was found to recover high portion of 1,3-PDO info the extracting phase. However,
due b0 its agueocus property. high amiount of energy s required to isolate 1.3-PDO from that phase in
the final step. Daspite high recovery of 1,3-FD0 was recorded for the salting=-out technigue, the recoverny
of salt requires further investigation o enswre its sustainability. Therefore, in this review paper, reactive
gxtraction methods were thoroughly reviewed to fulfil thee shortcomings of the previous methods.
Reaclive extraction showed high recovery of 1,3-PDO with good recycle of the organic alcehyde and
diluant used. Howevar, tha recyclability of reactive exiraction requires further investigation.
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ABSTRACT

The number of heads of breeding and the amount of Swine manure is inGreasing caused by becoming
large and dense while the number of farms is decreasing during the one decade.  Accordingly, civil
complaints that are concentrated by regional groups are consistently filed by people who live near
stockbreeding barms. Even though odor reduction methods are still developed recenily, the problem is
these are not resolved practically d ue to difficulty to access, Swine manure in barn decompasing arganic
matier generates odor-causing materals such as NHs, HaS or organic acid. Ammonia is the hazardous
component that occurred the most in the odor and generating fine dust in the atmosphere. Ammaonia
gas is reported that barn among pig to Barn accounts for the largest rate. The reason is the pig slumy
CHUSES ammonia gas by decomposition by microorganisms in swine manure for seweral months. The
research of reduction of odor B divided 1o pre-reduction and post-reducton and focuses on posi-
reduction, The post-reducticn process is used the microbial agents include the microorganism like
Bacillus. The microbial agenis which are reducing odor inducing dominant efective microorganism in
the existing environment has insufficient research result about exact mechanism and effecis. Therefore,
this research was conducted with an experiment on swine manure by using microbial agents containing
Bacilus, Lactobacilus, Rhodobacker o invastigate the effect on reducing the cdor and ammonia. The
ammonia concentration of the swine manure is monitored over time and after the experiment, microbial
community structure analysis was performed on swine manure. According to this research, it is
considered the research on odor post-reduction is possible fo be adwvanced through confirmation
through odor reduction mechanism by micrabial agents and astablis hment of parsistance of effect.
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ABSTRACT

The dependency on fossil fuels for enengy generation and water shorage s a global concern addressed
as 8 sustainable development goal. Microbial desalinations cell (MDC) is a bio-based solution to this
problem. Itoffers a sustainable approach o desalinate: saltvwater by directly utilizimg the elecirical power
generated by organic matter oxidation, Triple chamber MOC employs anaerobic bacteria o produce
protons and elecirons in the anode chamber. The middle chamber consists of saltwater, which acls as
a bridge to transfer an electron from ancde to cathode. Meanwhile, the cathode chamber often uses a
chemical such as ferfcyanide as an electron acceptor, which is not practical and toxic. Therefore, this
study used locally isolated microalgae, Characium sp. UKM1, Chiorefla sp. UKM2, Coelastredla sp.
LIEM4, Chiamydomonas sp. UKME and Scenedesmus sp. UKMS o take the role of the terminal ebectron
acceptor. The photosynthetic potential of all microalgae was assessed through biomass assessment,
dissohred oxygem comcentration and pigment production through the photosynthesis process. The
maximum specific growth rate (pmax) of UKM1, UKM2, UKM4, UKMB and UKM3 were 0.0704 day”,
00732 day', 0.0643 day, 0.0815 day" and 0.084T7 day’, respectively. During the microalgae
cultivation, Scenadesmus sp. UKMS produced the highest dissolved oxygen while Chiamydomonas sp.
LKME nroduced the oreatest amount of chioroohivil which is 12 14 mao m?. due to ohotosvnthesis. Bath
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ABSTRACT

Palyganum minus (locally known as Kesum) roofts has been reported fo confain bioactive
sesquirepenes compound, which is @-caryophyiene. In this study, supercritical fluid extraction using
carbon dioxide was employed to investigate the effects of CO: flow rate (2 mUmin, 3mimin and 4 mlmink
towards essential oil yvield (EQ) amd f-caryophyfene yields from F.minws roots. The extraction pressure,
temperature and time were fixed at B0 bar, 40°C and 240 min, respectively. The results showed the
highest amount ED obtained at flow rate 4 ml'min with 33.3% followed by flow rate 3 midmin and 2
milfmin were 24% and 12.4% respectively. On the: other hand, the highest amount B-caryophyllanse was-
obtained at the lowest fliow rate of 2 mlymin with 7.69% yield, followed by 3mUmin (1.62%) amnd 4 mlmin
{1.54%). It can be explained that by increasing the C0: flow rate, if will increase the nitial extractkon
rate and the overall extraction of EQ. However, mass transfer resistance limits the amount of -
caryophylléna franspodted to the bulk salvents with meréasmg CO: fow rate. Thus, fulther slody &
needed to overcome thie mass transfer limitation and improve the overall extraction of  f-caryophyllens:
from F.minws roods.
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PERFORMANCE VERIFICATICN OF BIO-ELECTROCHEMICAL REACTOR
ADAPTATION TYPES IN BENCH SCALE

Hyeon-Mysong Yang'(Mr), Min-Ji Kim', Ji-Hwan Cha', Hang-Baa Jun™

Departrant of Emciromanial Engineanng, Chungbuk Nationa! Universily,
Adress: 1, Chungdae-ro, Seowon-gu, Cheongiu-si, Chungefieongbuk-do, Repubiic of Korea
* Corrasponding sathor | fhbchefobang ac. kr

ABSTRACT

Bio-electrochemical anaerobic digestion(BEAD) is a technology thal can maximize bio-snergy
production by promoting biochemical reactions of microorganisms with slow growth rate through
electrode and voltage supply to anaerobic digestion(AD). Although BEAD has besen proven 1o improve
performance in many studies, it has been progressed in the |ab-scale due to problems (increased
intemal resistance due to increased ebectrode distance, inhibition of materal ransfer due 1o electrode
structure, eic.). Various improvement meihods(es: rotating impsllar electrode, auxiliary  bio-
electrochemical reactor(ABER), etc.) have been suggested for field application of BEAD technology,
but these studies are also limited 1o lab-scale studies, and verification in large-scale studies is required.
I this study, BEAD perormance was verified om the bench scale that increased the size on the lap
scale, and the suitability of the improvement methode was confirmead throwgh the improvement of the
performance by improving the problem of BEAD. The reactor consisted of AD, BEAD and AD=ABER.
AD and BEAD reactor working volume is 100L, and ABER reactor working volume is 8 L. The electrode
was used SUS304, and The electrodes surface areatworking volume( A5 ratio) 9.1 2 mam?, respectively.
The voltage was supplied to 0.4 V., Food waste was used for substrate, and the organic Ieading rate
(OLR) of 2=4 kg-COD/m*d was operated at 35 °C. ABER circulated the bluk usimg a pump. In AD and
BEAD, the performance difference was insignificant, unlike previous studies. However, AD+ABER
showed higher COD removal efficiency and biogas production than AD. In addition, kewer VFAS were
observed compared to AD, confirming process stability through rapid freatment of VFAsS. This is
because the mass transfer rate was improved through the separation of the electrode part and the
stirring part. In conclusion, the problem of the expansion of BEAD and the possibility of field application
through the improvement of BEAD structure were confirmed.
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A COMPARATIVE 3TUDY OF THE MORPHOLOQGICAL, BIOMASS AND LIPID
PRODUCTION OF NATIVE MICROALGAE CULTURED IN ANAEROBIC POME

Norzila Mohd* **. Mazlina Haiza Mohd Yasin {Or}***, Mohd Sobri Takriff (Proff~

* Deparment of Chemical and Process Engineenng, Facully of Enginesrnng and Bull Environment, Linivarsal

Kebamgsaan Malaysia, 43000 UKM Bangl, Selangor, Malaysia.
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*** Deparfment of Biological Sciences and Bioctechnology., Facully of Sciewce and Technology, Usiversel
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ABSTRACT

Microalgae cullivation on anaserobic POME has been examined in some studies as a possible
phycoremadiation agent to reduce contamination load and discharge effluents safely. However, the
relationship between microalgas growth in POME with respect to their monphalogical changes and lipid
accumulation in biomass were mot well investigated. Therefore, the purpose of this Study was o
evaluate the responses of microalgae Chiamydomonas sp. UKRE and Scenedesmus sp. UKMD
cultured in anaenobic POME . These microalgas we re cultivated in various POME concentrations in bold
basal Medium (0% wiv, 25% wiv, 30% wiv, 75% wiv, 100%% viv). The resulting biomass was evaluated in
terms of growth performance, lipid prodwcton and morphology. The rasults highbghted that
Chiamydomonas sp. UWKME showed the highast specific growth rate (0.3F d- ') and mazimium biomass
(1.31 gL' in 25% (v/v) anasrobic POME. Similar with Scemedesmus sp. UKME, maximum specific
growth rate (0.23 day' ) and maximum biomass (1.54 gL-") was obsarved at a concantration of 25% (wiv)
anagrobic POME. However, the mawimum lipsd content for Chiamydomonas sp. UKME and
Scenadesmus sp. UKIMS were recorded as 50.58 mgL ' and 37.54 mgL"' in 50% f{wiv) of anaerobic
POME, respectively. The propertions of saturated, mongunsaturated, and polyunsaturated fally acids
glmost the same for both microalgae, Chlampdomonas sp. UKKE and Scenedesmus sp, LKMSG
produced a large portion of monounsaturated fatty acids of 42.78% and 41.79%: of the lotal fatty acids
in the isolate, respactively. Moreover, the morphological structure of microalgae had clearty
demaonstrated the presence of abundant lipid structures in the cytoplasm, as well as the loss of thylakoid
structure when microalgae were cultured in FOME anaewrocbic media. Thus, these findings clearty show
that anaerobic POME has a major influence on the performance of microalgae, lipid production and the
morpholegical structure of bath microalgae and that they are comrelated.
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BIOGAS IMPURITIES AND THE EFFECTS ON BIOGAS FED S0FC
PERFORMANCE: A REVIEW
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ABSTRACT

[Biogas s one of the greatest potentials to be used as fuel for SOFCs due to high energy efficiency whila
reducing the emission of greenhouse gases (GHGS) and gaseous pollutants. However, the key
challenge for adopting biogas as SOFC fuel is the presence of canfaminants that could diminish the
lifetime of the S0OFC. This review addresses the impurities of biogas as a fuel for high temperature
S0FC and its efffect of each type of contaminants on the performance of SOFC, The compeosition of
biogases from several type of sources such as wasie-water ireatment pkant, agricultural waste and
landfill are discussed in detail. The effects of each contaminants compound found on addressed
biogases iowards S0OFC degradation have been anahysed.
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PHOTO BICHYDROGEN PRODUCTION BY CELLULQOSIC AEROGEL
IMMOBILIZED MIXED CULTURE

Ehu-¥ii Wu™ ¥, Guan-Zhi Lian!, Kuei-Lin Chang’{Ms], Li-Min Jhang’

Department of Chemical Engmesnng, Feng Chia Uniwersilty, Talchung 40724, Taiwan.
Grean Energy and Bioinduste Resaarch Centar, Feng Chia Univarsily, Taichung 40724, Tawan.
“Emaif; sywLiBiou sau. fw

ABSTRAGT

Immobilized cell technology has bean widely usad in bio-wdrogan praduction. Most of the research on
immobilized hydrogen production is used in dark fermentation hydrogen production. Few stedies
discuss the apphcation of hydrogen production immabilized cell technology by pholo fermentation, If
immobilization is applied to photosynthetic bacteria, it must be in a sufficient light environment that can
grow, so complicated conditions such as transparency and porosity still need to be considered.

iIn this study, the: microcrystalline cellulose aerogel used for photo mixked culture immeobilization, which
has the advantages of biodegradability, light permeability, and high poresity. The experiment worked
out the effect of different pH on batch photo immobilized fermentation, and two-stage dark/photo
immobilized fermentation. Discuss through gas chromatographic anatysis, Metagenomic analysis, and
Metabolite analysis, and usae hydrogen yield (HY') as the evaluation index of hydrogen fermentation,
The experiments have found that HY reaches 0.8 58 mol Hx'maol substrate at pH 7.0. As the pH increases
from 7.0 i 9.0, the tofal hydrogen production is decreased, The experimanis have found that photo
immobilized cell hydregen production at pH 8.0, increasing the nember of activabions of the immobilized
cell but decreasing drogen production. However, through bacterial community analysis, it was found
that the doeminani bactena changed from Rhodopsewdomonas to Cirobacter after the actvation of
immobilizafion tests, The substrate concantration is 20 g-glucosefL of darkiphoio immaobilized two-stage
Fermnemtation, and the HY reaches 1.75 mol Ha'mol subsirate,
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IMPROVING BIO-HYDROGEN PRODUCTION OF MULTI-WALLED CARBON
NANOTUBES CARBOXYLIC ACID FUNCTIONALIZED (MWCNT-COOH) BY CO-
IMMOBILIZATION TECHNIQUE WITH Clostridiam pasteurianum

Ansngnart Wannapekin [Ms), Hung-Tzu Huang, Pei-Hsuan Chang, Yu-Wen Chien and Chun-
Hsiung Hung*

* Depariment of enwironmental eangmneanng, Naliomal Chung Heing Univarsity, 250 Kuo-Kuamng Road, Taichung
Q22T Taiwan
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ABSTRACT

Bio-hydrogem gas, is a good allernative B0 fossil fuels, as a clean energy camer and has a number of
advantages, including no carbon emissicns, maximum energy per unit, known fuel weight, and storage
possibilities. Vanous studies have been proved to successfully increase hwdrogen production by
augmeniation of nanomaterials with anaarobic hydrogen producing microorganisms, & novel approach
= proposed in this study lo co-immaobilized a pure sirain of Closiridium pasteurianum (CHS) with
functionalized adhesion multi-walled carbbon nanotube carboxylic acid functionalized (MWCNT-COOH )
and 1o axplare the possible stimulation of bohydrogen produchon. Resdls showed hal this co-
immobilization approach significantly improved the hydrogen production under selected concentrations
al MWCNT-COOH addition. A direct co-immobilization of Cloetrdium pasteurianum (CHS) with B00Omg/L
of MWCNT-COOH obtained an improved hydrogan yield up to 2.43 mol Ha'maol glucose, Furthermore,
it Clostridium pasteurianum (CHS) and the same concentration of 800mol of MWCNT-CO0OM were
pre-incubated for 24 hr then being immobilized together, the hydrogen yisld went wp to be 3.07 mol
Ha'mol glucose. Owerall, presmcubation with 800mg/L of MWCNT-COCOH then immobslization approach
proposad in this study demonstrated a 50.4% increase of accumulative hydrogen prod uction comparing
1o thé contral (withoul co-immabiization of MWCMT-CO0OH). This 5 also a 146.36% increasing of
hwdrogen production comparing to the tradition al suspend ed growth of Closiridiem pasfeunanum (CHS)
mixed with thé same concentration of MWCNT-COOH. Results in this study sugpested that by bring
nano-material io a closar contact of microorganism, better simulation of ydrogen production could be
obtained. This could be a feasible and simple approach for future bio-hydregen production apphcations.
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