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TIPS FOR A SUCCESSFUL MEETING
Say hello to everyone.
You might make someone’s day.
@ Introduce yourself to people you don't know.
They may be your next good friends.

Stop and smile.
You will brighten the room considerably.

@ Be understanding.
Everybody makes mistakes.

Help those with less experience.
We were all novices at some point.

Respect others.
{#T) We all have something valuable to contribute.

W Value staff and volunteers.

They are here for you.

\? Be kind.

You will never like everybody, but you can be cordial to all.

9\, Enjoy the meeting!
i'|_ri You can have fun while sharing,learning and networking.

Abstracts appear as submitted by their authors. Neither the American Institute of
Chemical Engineers (AIChE) and its entities, nor the employers affiliated with the
authors or presenting speakers, are responsible for the content of the abstracts.
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WELCOME ADDRESS

Welcome!

| would like to personally welcome each of you to the 2019 Engineering Sustainable Development
(ESD) conference brought to you by the Institute for Sustainability (IFS), an AIChE Technological
Community, along with the Association of Pacific Rim Universities (APRU) and hosted at the Korea
University in Seoul.

The Engineering Sustainable Development conference is an international conference that brings the
greatest minds spanning multiple disciplines related to sustainability and climate change to network
and share ideas for the improvement of sustainable developments in Asia. It’s an exciting time for
environmental scientists and engineers as we continue to grow and adapt, remaining always
motivated, responsive, and forward-looking. The world of sustainability is an exciting area in which to
work or study, and we’ll continue to meet and bring inspired people together in forums like this, to
ensure that sustainability research remains at the cutting edge.

In this conference, engineers, scientists and policy makers will gather to discuss technical and
engineering challenges of addressing the 2030 agenda for sustainable development and the 17
Sustainable Development Goals (SDGs). The session topics provide deeper understandings into the
key areas of these challenges, which include sustainable energy, water sustainability & security, and
economic & environmental issues.

A lot of work has gone into making this conference a success. | extend my thanks to the contributions
of the expert steering committee. | would also like to thank each and every one of the distinguished
speakers that made this conference possible.

| would like to thank each of you for attending this conference and bringing your expertise to this
gathering. You have the vision, knowledge and experience to help pave the way into the future. You
are truly the greatest asset today and tomorrow, and environmentalists could not accomplish what
they do without your support and leadership. Throughout this conference, | ask you to stay engaged,
be proactive, and help shape the future of the world through sustainability and climate change
initiatives. My personal respect and thanks goes out to all of you. | hope your experience is a pleasant,
educational, and inspiring one.

Sincerely,
Conference Chair of ESD 2019
Yong Sik Ok, Research Director ( “Full Professor, Director

Highly Cited Researcher in 2018 (Cross-Field) & 2019 (Environment and Ecology)
APRU Sustainable Waste Management Program & Korea Biochar Research Center

Division of Environmental Science and Ecological Engineering
Korea University, Seoul, Korea
Tel: +82-02-3290-3044, Email: yongsikok@korea.ac.kr
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CONFERENCE ORGANIZERS

Conference Co-Chairs
Yong Sik Ok, Korea University

Jae Woo Lee, Korea Advanced Institute of Science and Technology (KAIST)
William Mitch, Stanford University

Youn-Kwon Park, University of Seoul

Organizing Committee
G. L. Sivakumar Babu, Indian Institute of Science

Cristina Contreras Casado, Harvard University Graduate School of Design
Karen Ka Lai Chow, Hong Kong Baptist University
Richelle Delia, Housing Joint Venture
H. Sebnem Diizgiin, Colorado School of Mines
Deyi Hou, Tsinghua University
Yinlun Huang, Wayne State University
G. B. Kang, Lotte Chemical
Guneet Kaur, Hong Kong Baptist University
Jeonghun Kim, The University of Queensland
Eilhann Kwon, Sejong University
Ki-Soo Lee, LG Chem
Seong Jun Lee, SK Innovation Institute of Technology Innovation
Sheng Li, Korea Advanced Institute of Science and Technology
Ki-Taek Lim, Kangwon National University
Yun Hau Ng, City University of Hong Kong
Oladele Ogunseitan, University of California, Irvine
Gerardo Ruiz-Mercado, US Environmental Protection Agency
Jeffrey Seay, University of Kentucky
David Shonnard, Michigan Technological University
Hocheol Song, Sejong University
Meththika Vithanage, University of Sri Jayewardenepura
Chi-Hwa Wang, National University of Singapore
Hailong Wang, Foshan University
Xiaonan Wang, National University of Singapore
Yin Wang, Chinese Academy of Sciences
Xiao-Yu Wu, Massachusetts Institute of Technology

Cafer T. Yavuz, Korea Advanced Institute of Science and Technology
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CONFERENCE VENUE

New location!

SK Future Hall (5" Floor), Korea University

Address: SK Future Hall, 145, Anam-ro, Seongbuk-gu, Seoul, 02841, Republic
of Korea

Marked in map below:

SK Future Hall: new conference venue

Former venue for reference

The main gate for reference

Sudang Faculty House: lunch/dinner venue — participants will be guided
from the conference to and from lunch and dinner
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TECHNICAL PROGRAM

Thursday, December 12, 2019

9:30 AM 10:00 AM | Registration
10:00 AM | 10:15 AM | Opening Ceremony
) ) Welcome Remarks - Conference Chair Conference Chair (Yong Sik Ok,
10:00AM | 10:05AM Korea University & William Mitch, Stanford University)
10:05 AM | 10:15 AM 590809: Christina Schoepleber, APRU: Why Universities need to focus
on Innovation and Sustainable Development
10:15 AM | 11:15 AM | Plenary Session |
Session chairs: Prof. William Mitch and Dr. Seong Jun Lee
) ) 587626: Seong Jun Lee, SK Innovation, Korea, Republic of (South):
10:15AM | 10:45 AM Plenary Talk: SKI's Efforts on Climate Change and Waste Issue
584790: William Mitch, Stanford University, USA: Plenary Talk:
10:45 AM | 11:15 AM | Development of a Simple Electrochemical Advanced Oxidation Process
for Potable Reuse
11:15 AM | 11:45 AM | Coffee Break
11:45 AM | 1:00 PM | Invited Parallel Session 1A - Sustainable Energy
Session Chairs: Prof. Nanthi Bolan and Prof. Jin Shang
) ) 588203: Seokwoo Jeon, KAIST, Korea, Republic of (South): Invited Talk:
11:45AM | 12:03PM 2D and 3D Nanostructuring Strategies for Thermoelectric Materials
) . 587672: Sang Hyuk Im, Korea University, Korea, Republic of (South):
12:03PM | 12:21PM Invited Talk: Metal Halide Perovskite Optoelectronic Devices
587652: Carol Sze Ki Lin, City University of Hong Kong, Hong Kong:
12:21 PM | 12:39 PM | Invited Talk: Integrated Biorefinery Strategies for Waste and Biomass
Valorisation
582286: Chun Ho Lam, City University of Hong Kong, Hong Kong:
12:39 PM | 12:57 PM | Invited Talk: Sustainable Biofuel Production Using Renewable
Electricity
11:45 AM | 1:00 PM | Invited Parallel Session 1B - Water Sustainability and Security
Session Chairs: Prof. Jheng-lie Jiang and Dr. Richelle Delia
588156: Jeonghun Kim, Kookmin University, Korea, Republic of
11:45 AM | 12:03 PM | (South): Invited Talk: Design and Synthesis of Nanoporous Materials
for Water Treatment Clean Technology
583342: Yu Bon Man, The Education University of Hong Kong, China:
12:03 PM | 12:21 PM | Invited Talk: Sustainable Use of Resources: Production of Food Waste-
Based Feeds for Fish Culture
583088: Sheng Li, Korea Advanced Institute of Science and Technology,
12:21 PM | 12:39 PM | Korea, Republic of (South): Invited Talk: Synthesis of Recyclable DNA
Triblock Copolymers
) ] 588146: Daniel Alessi, University of Alberta, Canada: Invited Talk:
12:39PM | 12:57PM Sustainability of Water Management Practices in Hydraulic Fracturing
1:00 PM 2:00 PM | Lunch
2:00 PM 3:12PM | Invited Parallel Session 2A - Sustainable Energy
Session Chairs: Prof. Prof. Siming You and Prof. Carol Sze Ki Lin
587709: Jin Shang, City University of Hong Kong, China: Invited Talk:
2:00 PM 2:18 PM | Adsorption Technology for Sustainable Energy and Environmental
Applications
589446: Hyun Suk Jung, Sungkyunkwan University, South Korea:
2:18 PM 2:36 PM | Invited Talk: Exploitation of Advanced Materials and Process for

Commercialization of Perovskite Solar Cell

5
December 12-13, 2019 » Korea University, Seoul




TECHNICAL PROGRAM

590923: Kisuk Kang, Seoul National University, South Korea: Invited
Talk: TBA

590924: Yong-Mook, Kang Dongguk University-Seoul, South Korea:
Invited Talk: TBA

Invited Parallel Session 2B - Economic, Social, Climatic and
Environmental Issues

Session Chairs: Prof. Sheng Li and Dr. Richelle Delia

586954: Daniel CW Tsang, The Hong Kong Polytechnic University, Hong
2:00 PM 2:18 PM | Kong: Invited Talk: Low Impact Development for Stormwater
Treatment in Densely Populated Areas

584788: Jheng-Jie Jiang, Chung Yuan Christian University, Taiwan:
2:18 PM 2:36 PM | Invited Talk: Pollution Patterns, Characteristics and Risks of
Perfluorinated Compounds in Surface Water in Taiwan

584809: Richelle C. Delia, Housing Joint Venture, USA: Invited Talk: A
2:36 PM 2:54 PM | Case Study on the Use of Existing Buildings As a Sustainable, Cost-
Effective Solution for Affordable Housing

584849: Ki Bong Lee, Korea University, Korea, Republic of (South):
2:54 PM 3:12 PM | Invited Talk: Sustainable Upcycling of Low-Value Precursors to Porous
Carbon Materials for CO2 Capture

3:12 PM 3:35 PM | Coffee Break

3:35 PM 4:45 PM | Parallel Session 3A - Sustainable Energy

Session Chairs: Prof. Carol Lin and Prof. Dan Tsang

582327: Siming You, University of Glasgow, United Kingdom: Techno-
3:35 PM 3:49 PM | Economic Feasibility of Distributed Waste-to-Hydrogen Systems to
Support Green Transport in Glasgow

588131: MinJoong Kim, Korea Institute of Energy Research, Korea,
Republic of (South): Electrochemical Coupling of Aromatic Alcohols
and Carbon Dioxide for Electrosynthesis of a-Hydroxy Acids in a
Sustainable Way

584697: Eilhann Kwon and Sungyup Jung, Sejong University, Korea,
Republic of (South): Bioalcohol Production from Acidogenic Products
588211: M.Ajaz Ahmad, Seoul National University, Korea, Republic of
4:17 PM 4:24 PM | (South): Effects of GVL Pretreatment on the Lignin Yield and Structural
Features of Pine Wood

584761: Jae Hyun Park, Korea Advanced Institute of Science &
Technology (KAIST), Korea, Republic of (South): Visualization of Nickel
Sulfide Pulverizing in Hierarchical Carbons; Applied for the Anode of
Lithium lon Battery

586126: Mohd Belal Haider, Rajiv Gandhi Institute of Petroleum

4:31 PM 4:38 PM | Technology, India: Biodiesel Production from Low Quality Feed-Stock
Neem (Azadirachta indica) Oil Using Deep Eutectic Solvents

583969: Dengguo Lai, Institute of Urban Environment, Chinese
Academy of Sciences, China: Flexible Polyvinyl Alcohol/Reduced
Graphene Oxide Coated Carbon Composites for Electromagnetic
Interference Shielding

3:35PM 4:52 PM | Parallel Session 3B - Water Sustainability and Security

Session Chairs: Prof. Daniel Alessi and Dr. Laura Zinke

584611: Jeehye Byun, Korea Institute of Science and Technology,
3:35PM 3:49 PM | Korea, Republic of (South): Water Compatible Conjugated Polymer
Photocatalysts By Side Chain Engineering

2:36 PM 2:54 PM

2:54 PM 3:12 PM

2:00 PM 3:12PM

3:49 PM 4:03 PM

4:03 PM 4:17 PM

4:24 PM 4:31 PM

4:38 PM 4:45 PM
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TECHNICAL PROGRAM

584674: Hai Duy Nguyen, Institute of Environmental Engineering,
National Central University, Taiwan: Adsorption of Methylene Blue,
Copper, and Cadmium Onto Activated Carbon Prepared from
Hydrothermal Carbonization of Teak (Tectona grandis) Sawdust
586116: Dewandra Bagus Eka Putra, Universitas Islam Riau, Indonesia:
4:03 PM 4:17 PM | Groundwater Study in Coastal Region: Hydrogeology and Geochemical
Characteristic of an Island in Malacca Strait, Indonesia

583594: An Liu, Shenzhen University, China: Inadequacy of Using

4:17 PM 4:24 PM | Individual Pollutants to Assess Comprehensive Hazard Effects of Road
Deposited Sediments: Implications for Stormwater Reuse Safety
583965: Xuejiao Liu, Institute of Urban Environment, China:

4:24 PM 4:31 PM | Performance of Pb(ll) Removal By an Activated Carbon Supported
Nanoscale Zero-Valent Iron Composite at Ultralow Iron Content
589436: Masud Hassan, University of Newcastle, UK: Magnetic

4:31 PM 4:38 PM | Biosorbents: Their Preparation, Application, and Regeneration for
Wastewater Treatment

584692: Sayanti Ghosh, Indian Institute of Technology Guwahati, India:
Aerobic Granulation of Micrococcus AloeveraeStrain SG002 and Its
Application in Oil Remediation and Polyhydroxyalkanoates (PHA)
Production

585803: M.S. Vivek,, SSN College of Engineering, Rajiv Gandhi Salai
(OMR), Kalavakkam, Tamilnadu-603110., India: Green Engineering
Studies on Potential Solvent for the Removal of Endocrine Disrupts
Chemicals from Water Matrices: A COSMO-RS Model Based Approach
5:30 PM 7:30 PM | Ticketed Dinner

3:49 PM 4:03 PM

4:38 PM 4:45 PM

4:45 PM 4:52 PM

Friday, December 13, 2019
8:30 AM 9:00 AM | Registration
9:00 AM 10:15 AM | Plenary Session Il
Session Chairs: Prof. Deyi Hou and Prof. William Mitch
583331: Nanthi Bolan, University of Newcastle, Australia:
Microplastics:ALL That Glitters Is NOT Gold
9:25 AM 9:50 AM | 589690: Ming Hung Wong, The Education University of Hong Kong
9:50 AM 10:15 AM | Laura Zinke: Nature Reviews Earth & Environment
10:15 AM | 11:09 AM | Invited Session 4 - Sustainable Energy and Water Practices
Session Chairs: Dr. Laura Zinke and Prof. Ki Bong Lee
583674: Deyi Hou, Tsinghua University, China: Invited Talk: Green and
10:15 AM | 10:33 AM | Sustainable Remediation of Contaminated Groundwater: Links to
Sustainable Development Goals
589734: Jun Hong Noh, Korea University, South Korea: Invited Talk:
10:33 AM | 10:51 AM | Rational Design for Efficient and Stable Halide Perovskite Solar Cells

9:00 AM 9:25 AM

584766: Hojeong Kang, Yonsei University, Korea, Republic of (South):
10:51 AM | 11:09 AM | Invited Talk: DOC Release from Peatlands By Reduction in Acid
Deposition

11:10 AM | 11:25 AM | Coffee Break

11:25 AM | 12:21 PM | Parallel Session 5A - Sustainable Energy

Session Chairs: Prof. Ming Hung Wong and Prof. Yu Bon Man
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TECHNICAL PROGRAM

11:25 AM

11:39 AM

585807: Saranya P, SSN College of Engineering, India: Alternative
Green FUEL from Natural Waste Using DEEP Eutectic Solvent:
Experiment and COSMO-RS MODEL

11:39 AM

11:53 AM

587202: Sungwhan Kim, Sandia National Laboratories, USA: Attached
Algae Cultivation for Coupling Sustainable Biomass Production and
Environment Remediation

11:53 AM

12:00 PM

585796: Ramalingam Anantharaj, SSN College of Engineering, Rajiv
Gandhi Salai (OMR), Kalavakkam, Tamilnadu-603110., India: COSMO-
RS Model Prediction of Polarity, Solubility, Activity Coefficient at
Infinite Dilution, Hentrya€™s Constant and Vapour Pressure of
Hydrogen in Imidazolium Based lonic Liquids at Different
Temperatures (298.15 to 368.15)K

12:00 PM

12:07 PM

586128: Mohd Belal Haider, Rajiv Gandhi Institute of Petroleum
Technology, India: Methyltriphenyl-Phosphoinum Bromide-Based Dess
for Flue Gas Decarbonization: Experimental and Simulation Approach

12:07 PM

12:14 PM

584696: Govind Harikumar, Nanyang Technological University,
Singapore: Oscillating Flow Fields in Thermoacoustic Energy Systems

12:14 PM

12:21 PM

588190: Mujahid Naseem, Dongguk University, South Korea: Recovery
of the Waste Heat from Low Temperature and High Temperature
Proton Exchange Membrane Fuel Cell Using Water Based Adsorption
Chiller

11:25 AM

12:21 PM

Parallel Session 5B - Economic, Social, Climatic and Environmental
Issues

Session Chairs: Prof. An Liu and Prof. Avanthi Igalavithana

11:25 AM

11:39 AM

584753: Yize Li, University of Glasgow, United Kingdom: Using Neural
Network to Predict Pyrolysis Biochar Production and Its Impact on
Low-Carbon Agricultural Development in Scotland

11:39 AM

11:53 AM

586235: Pavan Kumar Naraharisetti, Newcastle University, Singapore:
Materials Conservation and Circularity Index Applied to Ccus

11:53 AM

12:07 PM

584615: Kumuduni Niroshika Palansooriya, Korea University, Korea,
Republic of (South): Immobilization of Potentially Toxic Elements in
Contaminated Soils Using Various Soil Amendments

12:07 PM

12:14 PM

585810: Vichitra M, SSN College of Engineering, India: Development of
Low Cost Deep Eutectic Solvents for Extraction of Polyphenols from
Natural Waste

12:14 PM

12:21 PM

584695: Aibek Kukpayev, Nazarbayev University, Kazakhstan:
Molecular Dynamics Simulations on Extractive Desulfurization of Fuels
By Cobalt Chloride/Choline Chloride/Peg-200 Metal Based Deep
Eutectic Solvents

12:25 PM

1:25 PM

Lunch

1:25 PM

2:37 PM

Invited Session 6 - Economic, Social, Climatic and Environmental
Issues

Session Chairs: Prof. Jeffrey R. Seay and Prof. Siming You

1:25 PM

1:43 PM

587906: Jeffrey R. Seay, University of Kentucky, USA: Invited Talk:A
Building Momentum for Global Sustainability Using the Principles of
Behavioral Economics

1:43 PM

2:01 PM

587965: Jung-Hyun Lee, Korea University, Korea, Republic of (South):
Invited Talk: Advanced Membranes for Desalination and Water
Treatment
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TECHNICAL PROGRAM

2:01 PM

2:19 PM

587224: Chi-Hwa Wang, National University of Singapore, Singapore:
Invited Talk: Geopolymerisation Using Coal Fly Ash and Wood Fly Ash
with Internal and External Alkali Sources

2:19 PM

2:37 PM

582843: Meththika Vithanage, Ecosphere Resilience Research Center,
Faculty of Applied Sciences, University of Sri Jayewardenepura, Sri
Lanka: Invited Talk: Biochar As a Support for Triumphing Sustainable
Development Goals

2:40 PM

3:00 PM

Coffee Break

3:00 PM

4:00 PM

Session 7 - Economic, Social, Climatic and Environmental Issues

Session Chairs: Prof. Jeffrey R. Seay and Prof. Sheng Li

3:00 PM

3:14PM

584818: Smita Raghuvanshi, Birla Institute of Technology and Science
(BITS) - BITS Pilani, Pilani Campus, Rajasthan, India, India: A Sustainable
Approach Towards Non-Photosynthetic Conversion of Carbon-Di Oxide
to Bio-Diesel Utilizing Mixed Microbial Culture- Steps Towards Climate
Change

3:14PM

3:28 PM

587707: Xiao Tan, School of Chemical Engineering and Technology,
Xi’an Jiaotong University, China: Highly Active and Stable Bimetallic
Rhfe/HAP Catalyst for Direct and Non-Thermal Plasma Synergistic
Catalysis of N2o Decomposition

3:28 PM

3:42 PM

584772: Guneet Kaur, Hong Kong Baptist University, Hong Kong: High-
Value Added Valorization of Food Waste Streams to Rhamnolipids

3:42 PM

3:56 PM

584759: Ahmed Ashiqg Abdul Rahiman, Ecosphere Resilence Research
Center, Sri Lanka: Sorption and Transport of Antibiotic Ciprofloxacin in
Soils Amended with Colloidal Biochar and Halloysite

4:00 PM

4:15 PM

Closing Session

4:00 PM

4:15 PM

Closing remarks - conference organizers

Latest complete conference information available at www.aiche.org/EngSD.
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POSTER SESSION

582709: Shelby Browning, University of Kentucky College of Engineering, USA.
A Study of the Physical Properties of Plastic Derived Fuel Oil Produced from
Waste Plastic

584780: Doyun Kim, KAIST, South Korea. Fluorinated Nanoporous Organic
Polymers for Micro-Organic Pollutants Removal from Water

587341: Hanseong Shin, Korea University, South Korea. Effect of Biochar
Pyrolysis Temperature on Chemical Immobilization of Pb and As in
Contaminated Soils

587576: Won Yeong Choi, Korea Advanced Institute of Science and Technology
(KAIST), South Korea. CO2-Derived Porous Carbon-Metal Oxide Composite As a
Lithium-lon Battery Anode Material

588222: Young-Kwon Park, University of Seoul, South Korea. Catalytic
Gasification of Plastics Using Ni Loaded Catalysts

584781: Wonki Lim, KAIST, South Korea. Cationic Network Polymers: The
Impact of Counter-Anions and Porosities on for Atmospheric CO2 Fixation and
Cyclic Carbonate Formation

587839: Xiang Gong, Xi'an Jiaotong University, China: Enhancing the
Dehydrogenation Efficiency of Heterocyclic Aromatic Hydrocarbon By Pd and
Pt-Based Catalysts
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PLENARY SPEAKER BIOGRAPHIES

Plenary Speaker Biographies

Seong Jun Lee
SK Innovation

P .

Dr. Seong Jun Lee is the Chief Technology Officer of SK Innovation, South Korea's first and largest
energy-chemical company. He received his Bachelors, Masters and Ph.D. in Chemical Engineering
from Seoul National University, South Korea. He began his professional career in 1993 as a Research
Scientist at Korea Institute of Science & Technology, joining SK Innovation Global Technology as a
Principal Researcher in 1994. In 2012, he became the Head of Platform Technology Research &
Development Center at SK Innovation Global Technology, and in 2017, the President of SK Institute
of Technology Innovation. The later position he continues currently. Dr. Lee is the recipient of two
Certificates of New Excellent Technology (NET) in Ole-SIV, KOITA, 2010 and C4 Acetylene Converter,
KOITA, 2010. He also received the Green Energy Award, presented by the Minister of the Knowledge
Economy in 2009 and the Engineers of the Month Award, presented by the Minister of Education,
Science Technology in 2005. His research work has led to 25 technical papers and conference
proceedings, 9 awarded patents and 45 pending patents. He is a Full Member of the Korea Institute
of Chemical Engineers (KIChE), and a Fire Scene Investigation Advisor in Daejon, South Korea.

William Mitch
Stanford University

Bill Mitch received a B.A. in Anthropology (Archaeology) from Harvard University in 1993. During
his studies, he excavated at Mayan sites in Belize and surveyed sites dating from 2,000 B.C. in
Louisiana. He switched fields by receiving a M.S. degree in Civil and Environmental Engineering at
UC Berkeley. He worked for 3 years in environmental consulting, receiving his P.E. license in Civil
Engineering in California. Returning to UC Berkeley in 2000, he received his PhD in Civil and
Environmental Engineering in 2003. He moved to Yale as an assistant professor after graduation.
His dissertation received the AEESP Outstanding Doctoral Dissertation Award in 2004. At Yale, he
serves as the faculty advisor for the Yale Student Chapter of Engineers without Borders. In 2007, he
won a NSF CAREER Award. He moved to Stanford University as an associate professor in 2013.
Employing a fundamental understanding of organic chemical reaction pathways, his research
explores links between public health, engineering and sustainability. Topics of current interest
include: Public Health and Emerging Carcinogens, Global Warming and Oceanography,
Sustainability and Persistent Organic Pollutants (POPs), Engineering for Sustainable Wastewater
Recycling, and Carbon Sequestration. Bill is also a co-director of the Association of Pacific Rim
University Sustainable Waste Management (APRU SWM) program.

Ming Hung Wong
The Education University of Hong Kong

Professor Wong is currently Advisor/Research Chair Professor of Environmental Science, The
Education University of Hong Kong; Distinguished Visiting Professor of School of Environmental
Science and Engineering, Southern University of Science and Technology; Emeritus Chair Professor
of Hong Kong Baptist University, and Editor-in-Chief of Environmental Geochemistry and Health
(Springer). Professor Wong served as the Coordinator of Central and North-East Asia of the project
“Regionally based assessment of Persistent Toxic Substances”, and as a Panel Member (of three
experts) of another project “Chemicals Management Issues of developing countries and countries
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PLENARY SPEAKER BIOGRAPHIES

with economies in transition”, both sponsored by UNEP/GEF, during 2001-2003, and 2010-2012,
respectively. Professor Wong’s research areas included “environmental and health risk assessments
of persistent toxic substances”, “ecological restoration of contaminated sites”, and “recycling of
organic wastes, with emphasis on upgrading food wastes as fish feeds”. He has published over 740
papers, edited 26 books/special issues of scientific journals, and filed 5 patents. In addition to his
PhD (Durham) Degree, he has been awarded two DSc Degrees, by University of Durham and
University of Strathclyde in 1992 and 2004, respectively, based on his publications. He is one of the
3160 highly cited researchers (all disciplines) in the world, with an H-index>100, according to the
Ranking Web of Universities (August, 2018).

Laura Zinke
Nature Reviews Earth & Environment

Laura completed her PhD at the University of Southern California, and her postdoctoral research at
the University of California, Davis, USA. Her research focused on the biogeochemistry of soils and
marine sediments, employing geochemical and genomic techniques. She joined Nature Reviews
Earth & Environment in March 2019. Laura is based in the London office, and is primarily responsible
for Reviews that fall within the surface processes category.
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INVITED SPEAKER BIOGRAPHIES

Invited Speaker Biographies

Daniel S. Alessi
University of Alberta

Daniel S. Alessi is an Associate Professor in the Department of Earth and Atmospheric Sciences at the
University of Alberta, who specializes in environmental geochemistry and geomicrobiology. Since
2013, his research group has focused on understanding the surface chemistry and reactivity of
environmental materials such as iron oxides, bacteria, and biochar, on lithium extraction from oilfield
brines, and on improving our knowledge of the water cycle in unconventional oil and gas operations.
Dr. Alessi holds the Encana Chair in Water Resources at the University of Alberta, and was named a
2017-2018 Petro-Canada Young Innovator.

Richelle Delia

(,.'; Housing Joint Venture
|

Richelle Delia, Ph.D. is Co-Founder and COO of Housing Joint Venture. Dr. Delia’s responsibilities cover
financial underwriting, investment oversight and day-to-day property management for 100,000+ sqft,
as well as seeking strategic partnerships to advance the mission for the company. With experience as
a materials scientist, investor and Fulbright scholar, she brings technical expertise in building
materials development and practical know-how from redeveloping over $2 million of property for
her personal investment portfolio. Dr. Delia holds a Ph.D. in chemical engineering and lives in
Columbus, Ohio with her husband John.

Deyi Hou
ﬁ Tsinghua University

LA

Prof. Hou is the associate Editor, Science of the Total Environment; Editorial Board Member,
Remediation Journal; Guest Editor, Chemosphere; Guest Editor, International Journal of
Environmental Research and Public Health (Sediment and Environmental Pollution); Invited Reviewer
for nearly 40 academic journals including EST, JHM, JCP, STOTEN, etc; Sustainable Remediation Forum
(SURF), Member; American Geophysical Union (AGU), Member/Annual Conference Session Chair;
ASTM International, Member/Working Group Member; and Higher Education Academy, Associate
Fellow.

Sang Hyuk Im
Korea University, South Korea

Prof. Sang Hyuk Im received his Ph.D. degree in Chemical & Biomolecular Engineering from the KAIST
in 2003. He worked as a postdoctoral fellow at the University of Washington (UW) until 2005. He has
worked in the LG Chemicals Research Park (~2009) and KRICT until 2013 as a senior research scientist.
He has been an associate professor in the department of Chemical Engineering at Kyung Hee
University (~2017). Now He is an associate professor in the department of Chemical & Biological
Engineering at Korea University, and Pl of Nano Energy Convergence System Lab. His research
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interests include inorganic semi-conductors sensitized solar cells, quantum dot-sensitized solar cells,
and perovskite optoelectronic devices.

Seokwoo Jeon
Korea Advanced Institute of Science and Technology, South Korea

Prof. Seokwoo Jeon is Chair professor of Materials Science & Engineering at Korea Advanced Institute
of Science and Technology, South Korea. His research goals are exploring novel electronic,
mechanical, and optical properties from those nanomaterials and employing those materials in real
world application. Currently his research focuses on synthesis and applications of low dimensional
materials including graphene, carbon nanotubes, BN, and MoS2, and fabrication of 3D nanostructures
using various metallic or ceramic materials and applications. He has produced more than 100
publications and 70 patents in his research fields. He has been a board member of numerous
academic societies, and a session organizer or organizing committee of international conferences
such as ICCM, ACCM, and MRS. Presidential early-career scientist award from the Korean Academy
of Science and Technology (KAST) represents his numerous academic awards and honors in recent
years. In 2017, he has appointed as a founding member of the Young Korean Academy of Science and
Technology (Y-KAST) and become a director of Advanced MEMS GC Center for Drug Detection.

Jheng-lie Jiang
Chung Yuan Christian University

Dr. Jheng-Jie (Jay) Jiang is an assistant professor in the Department of Environmental Engineering at
Chung Yuan Christian University. He completed his Ph.D. in Marine Environmental Engineering at
National Sun Yat-sen University in Taiwan in 2015. During his studies, he joined the Environmental
Research Institute at University of the Highland and Islands to work with Prof. Stuart Gibbs, and then
received a fellowship by collaborating with Prof. Peter Brimblecombe in School of Environmental
Science at University of East Anglia in UK. His research interests included emerging contaminants,
persistent organic pollutants (POPs), and microplastics. He has investigated a wide range of
contaminants, including pharmaceuticals and personal care products (PPCPs), perfluoroalkyl
substances (PFASs), polycyclic aromatic hydrocarbons (PAHs), polybrominated diphenyl ethers
(PBDEs), and polychlorinated biphenyls (PCBs), for their occurrence, interaction, fate, and impact in
the environments. By employing a fundamental understanding of emerging contaminants pathways,
the aim of his research is to explore the links between engineering, sustainability and public health.

Hyun Suk Jung
Sungkyunkwan University, South Korea

Prof. Hyun Suk Jung completed his B.S. (1997), M.S. (1999), and Ph.D. (2004) in Seoul National
University, Korea. He is currently a professor at School of Advanced Materials Science and
Engineering, Sungkyunkwan University, Korea. He was an associate professor at Sungkyunkwan
University, Korea (2011-2017), an assistant professor at Kookmin University, Korea (2006-2011), a
director’s funded postdoctoral fellow at Los Alamos National Laboratory, USA (2005-2006), a post-
doc at Research Institute of Advanced Materials, Seoul National University, Korea (2004-2005). His
research area covers perovskite solar cell, flexible solar cell, hydroxyapatite materials, and water
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splitting. For his research achievements in the field, he was awarded the director’s postdoctoral
fellowship, Los Alamos National Lab (2005), top 50 outstanding research achievements, Ministry of
Science and Education (2012), Minister award, Ministry of Future Creation and Science (2013),
Outstanding research award, KIST (2013), and SKKU Young-Fellowship (2018).

Hojeong Kang
Yonesi University

Dr. Hojeong Kang is Full Professor at School of Civil and Environmental Engineering, Yonsei University,
Korea. Prof. Kang obtained his Bachelor’s and Master’s degrees from Seoul National University, and
his PhD from University of Wales, Bangor, UK. Prof. Kang currently serves as Associate Editor
of Ecological Engineering, and Editorial Board Members for Microbial Ecology, Pedosphere,
and Ecosystem Services. Prof. Kang’s research focuses on wetland biogeochemistry and microbial
ecology in relation to global climate change and its biological feedback. In particular, his research
team currently works on carbon dynamics of soils in peatland, Arctic tundra, coastal wetlands and
forest floors. Prof. Kang has published around 100 international journal papers, including 4 papers
in Nature, Nature Climate Change, and Nature Communications.

Yong-Mook Kang
i Korea University
e

|

Prof. Yong-Mook Kang completed his B.S. (1999), M.S. (2001), and Ph.D. (2004) in Korea Advanced
Institute of Science and Technology. He has been a senior researcher in Samsung SDI Co., LTD. He is
currently a professor in the Department of Materials Science and Engineering in Korea University. His
research area covers electrode or catalyst materials for Li rechargeable batteries and various post Li
batteries, such as Li-air battery, Na rechargeable battery and so on. To date, he has co-authored more
than 100 refereed journal articles, more than 50 domestic or international patents, several articles in
books or proceedings, and a textbook of nano-science and electrochemical devices. For his research
achievements in energy conversion & storage materials, he was elected as a TWAS(Academy of
Science for Developing Worlds) Young Affiliate for the first time in South Korea, and awarded the
International Collaboration Award of Australian Research Council-2010. From 2015, he has been
elected as a RSC (Royal Society of Chemistry) fellow & representative in Korea.

Kisuk Kang
Seoul National University, South Korea

Kisuk Kang is a professor of materials science and engineering at Seoul National University (SNU),
where he received his B.Sc. He completed his Ph.D. and postdoctoral studies at the Massachusetts
Institute of Technology. He was a professor at KAIST (Korea Advanced Institute of Science and
Technology) until 2011 and moved to SNU. Since 2013, he has been a tenured professor at SNU. His
research laboratory focuses on developing new materials for batteries and electrocatalysts using
combined experiments and ab initio calculations. He was a recipient of several awards such as Energy
and Environmental Science Lectureship Award from Royal Society of Chemistry, United Kingdom
(2012), Science Patriots Award from Ministry of Science, Korea (2017), Scientist of the Month from
Ministry of Science, Korea (2017), and was selected as 100 leaders in Technology by National
Academy of Engineering of Korea (2017). He is now a director of Center for carborganic energy
materials, and a director of Center of Samsung SDI-SNU rechargeable batteries. He is also serving as
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a Board of Directors of Materials Research Society and an associate editor of Journal of Materials
Chemistry A in Royal Society of Chemistry.

Ki-Hyun Kim
Hanyang University

HYU Distinguished Prof. Ki-Hyun Kim was at Florida State University for an M.S. (1984-1986) and at
University of South Florida for a Ph.D. (1988-1992). He was a Research Associate at ORNL, USA (1992
to 1994). He moved to Sang Ji University, Korea in 1995. In 1999, he joined Sejong University. In 2014,
he moved to the Department of Civil and Environmental Engineering at Hanyang University. His
research areas broadly cover the various aspects in the interfacing field of “Air Quality &
Environmental Engineering” in connection with “Material Engineering” with emphasis on advanced
novel materials like Coordination Polymers, especially Metal-Organic Frameworks (MOFs). He was
awarded as one of the top 10 National Star Faculties in Korea in 2006 and became an academician
(Korean Academy of Science and Technology) in 2018. He is a serving as associate editor
of Environmental Research and Critical Reviews in Environmental Science & Technology while being a
board member in several other journals.

Jeonghun Kim
Kookmin University

Dr. Jeonghun Kim has substantial expertise in the design, synthesis, and characterization of functional
materials including organics and inorganics for diverse applications. He has extensive experience in
organic material design, organic synthesis, functional polymers, chemical and physical analysis, and
material applications. He has developed several new conductive polymers with enhanced
conductivity and optoelectronic properties through the molecular design and development of various
processes and polymerization methods. Recently, he is focusing on development of
nanoarchitectured organic/inorganic materials for electrochemical energy storage, electrocatalysts,
functional electrodes, environmental applications. Dr. Kim received his B.S. degree (2007) and Ph.D.
degree (2012) in Chemical and Biomolecular Engineering at Yonsei University in Seoul, South Korea.
Up to 2015, he worked at Dongjin Semichem Co., Ltd., in the Electronic Materials Division, R&D Center
as a senior researcher for the development of conductive polymers at a large scale. Till 2017 he
worked in University of Wollongong as visiting fellow and research associate fellow. Afterwards, he
was a postdoctoral fellow Australian Institute for Bioengineering and Nanotechnology (AIBN), The
University of Queensland, working on design and synthesis of functional organic/inorganic materials
for energy and catalytic applications. His recent appointment is of an Assistant Professor in the
College of Science and Technology in the Department of Applied Chemistry at Kookmin University.

MinJoong Kim
Korea Institute of Energy Research

e =

Dr. MinJoong Kim is currently working as a senior researcher at the Hydrogen Laboratory, Korea
Institute of Energy Research. He focuses on fundamental study on electrochemical interface,
including in-situ or ex-situ observations of electrochemical reactions at the interface between metal
electrode and electrolyte by using electroanalytical techniques. Dr. Kim also designs new materials
and systems for electrochemical devices such as electrodes for the electrochemical devices that
generate electrical energy or valuable chemical elements/compounds and new materials that are
highly resistant to corrosion under oxidative environment. He received Ph.D. in Materials Science and
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Engineering at Korea Advanced Institute of Science and Technology (KAIST). After getting his Ph.D.,
he worked as a post-doctoral researcher at KAIST, Korea Institute of Science and Technology and
Katholieke Universiteit Leuven. He currently works as a senior researcher at Hydrogen Laboratory,
Korea Institute of Energy Research.

Hyun-Han Kwon
Sejong University

Currently, Hyun-Han Kwon is a professor at Sejong University. He has twenty years of experience in
water resources and hydrometeorology, especially in climate-based applications. He has co-authored
over 80 peer-reviewed SCl journal papers and over 300 peer-reviewed conference papers. His work
integrates hydrology, stochastic systems, risk analysis and climate variability to characterize key
dynamics in water systems and to identify the means to foster sustainability in a changing world. He
is now working on various hydroclimate-based projects, including water resources management, eco-
hydrology, hydroclimatology, climate information-based prediction/simulation, climate change on
water resources, infrastructure risk analysis and index insurance. He has been involved with projects
directed on understanding and prediction of at a regional scale for sustainable water resource
management and development accounting for climate variability. His research goals are to enhance
society's capability to understand, anticipate and manage the impacts of climate fluctuations to
improve human welfare and the environment using advanced statistical approaches. In pursuit of this
objective, he is undertaking research designed to unravel the direct and indirect factors that lead to
climate related socio-economic outcomes and thereby provide the best evidence available to inform
policy and decision-making about climate-related risk.

Chun Ho (Jason) Lam
City University of Hong Kong

¢

Dr. Chun Ho (Jason) Lam is an assistant professor the School of Energy and Environment, City
University of Hong Kong. His research goal is to mitigate global dependence on fossil resources by
promoting the production of sustainable energy and chemicals. Specifically, he explores how non-
food grade biomass can be transformed into commodity chemicals through electro- and
photocatalysis. He received his doctoral degree in chemistry from Michigan State University. He then
became a Donnelley Environmental Postdoctoral Fellow at Yale University, where he developed a
mild electrocatalytic protocol to convert biodiesel refinery waste into useful chemicals. He has also
worked on highly porous aerobic catalysts for renewable chemical production and environmental
remediation. Outside of lab work, Dr. Lam is also an educator and an environment enthusiast. During
his postdoc appointment, he was invited to design and teach a green chemistry and sustainability
certificate program at The University of Washington’s Continuing Education Programs. After that, he
became a visiting assistant professor at Wesleyan University for a year before joining City University
of Hong Kong.

Ki Bong Lee
Korea University

' .,-:
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Ki Bong Lee received his BE and MS from Department of Chemical Engineering, Korea University,
Korea in 1999 and 2001, respectively, and PhD from the School of Chemical Engineering, Purdue
University, USA in 2005. He worked as a post-Doctoral research associate in Department of Chemical
Engineering, Lehigh University, USA from 2006 to 2007. He was a senior researcher at the Korea
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Institute of Energy Research from 2008 to 2009. He has been a professor at the Department of
Chemical and Biological Engineering, Korea University since 2009. He has worked on separation
technologies such as adsorption, membrane separation, solvent extraction, etc. for the application
to energy and environmental fields. Particularly, he has interest in novel separation-enhanced
reaction processes where separation and reaction can be carried out simultaneously in a single unit,
resulting in overcoming of thermodynamic limitation and the development of compact and
economical processes. His research group focused on three topics: hydrogen production, carbon
dioxide capture, and heavy oil upgrading. In the hydrogen research, sorption-enhanced reaction
processes, where hydrogen production reaction and by-product carbon dioxide removal by sorption
are performed simultaneously, have been developed. For CO2 capture, high-temperature CO2
sorbents like hydrotalcites and double salts are newly developed and also porous carbons derived
from various carbon precursors are studied for CO2 adsorption. Heavy oil upgrading studies are
targeting efficient utilization of oil sand bitumen and vacuum residues. Among many upgrading
processes, fast pyrolysis and solvent deasphalting processes are studied.

Jung-hyun Lee
Q Korea University

Dr. Jung-Hyun Lee is now an associate professor in Chemical & Biological Engineering Department at
Korea University. He received B.S. (in 1999) and M.S. (in 2001) in Chemical Engineering from Korea
University, South Korea. After obtaining his M.S. he spent almost 6 years as a research engineer at
KCC Corporation, South Korea. After the industrial experience, he received his Ph.D. in Chemical
Engineering from Georgia Institute of Technology in 2010. After his Ph.D., he worked as a post-
doctoral researcher at National Institute of Standards & Technology from 2010 to 2012. He began his
professional career as a senior researcher at Korea Institute of Science & Technology from 2012, and
then has continued to build up his career since he moved to Korea University in 2014. His research is
focused on the design and characterization of new materials for water treatment and desalination,
including membranes and adsorbents. He is also exploring the functional surfaces with excellent
antifouling and self-cleaning functions. He has over 70 publications and 15 patents in the field of
membranes and functional surfaces including articles in Advanced Materials, Nano Letter and ACS
Nano.

Sheng Li
Korea Advanced Institute of Science and Technology (KAIST)

Dr. Sheng Li is an assistant professor in the Department of Chemical and Biomolecular Engineering,
Korea Advanced Institute of Science and Technology (KAIST). Dr. Li obtained her Bachelor’s degree
from MIT (2002) and her PhD degree from Princeton University (2013). She also had several years of
industrial experience, working at DuPont’s Central R& D division, first as a technical engineer (2004-
2006), then as a research investigator (2014-2015). The research theme of her lab at KAIST is polymer
materials, specifically hybrid block copolymers. Her lab works on the synthesis, characterization, and
application development of novel block copolymers that contain both synthetic polymer blocks and
natural polymer blocks. She is interested in understanding the microstructures and physical
properties of these materials, and ultimately to translate these fundamental understandings to the
design and development of next-generation advanced polymer materials. Some of the research
projects her lab is actively working on these days include DNA and RNA containing hybrid block
copolymers and saccharide based block copolymers.
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Hankwon Lim
Ulsan National Institute of Science and Technology
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Dr. Hankwon Lim is currently Associate Professor in the School of Energy and Chemical Engineering
at Ulsan National Institute of Science and Technology (UNIST) in Korea. He received BS from Sogang
University (Korea), MS from Georgia Tech (USA), and PhD from Virginia Tech (USA) all in chemical
engineering. He also had industrial experience in R&D center at Praxair, industrial gas company, as a
development specialist. His research is well-balanced between experimental and theoretical studies
and primary research areas are process simulation and techno-economic analysis for energy and
environmental systems, H, energy, CO, capture and utilization, greenhouse gas mitigation, reformer
design, membrane separation, membrane reactor, and computational fluid dynamics.

Carol Sze Ki Lin
City University of Hong Kong

Dr. Carol Lin is currently an Associate Professor in the School of Energy and Environment at the City
University of Hong Kong. She was a Visiting Assistant Professor at the Bioengineering Program in the
Department of Chemical and Biomolecular Engineering at the HKUST from January 2010 to June 2011.
Prior to this, she was a postdoctoral researcher in the research group of Professor Wim Soetaert at
the Centre of Expertise — Industrial Biotechnology and Biocatalysis (InBio.be) at the Ghent University
in Belgium. Dr. Carol Lin graduated in Chemical and Materials Engineering from the University of
Auckland, New Zealand with a 1st class honours degree. Her PhD was carried out within the Satake
Centre for Grain Process Engineering (SCGPE) in the School of Chemical Engineering and Analytical
Science at the University of Manchester, England. In collaboration with the Green Chemistry Centre
of Excellence at the University of York, her research focused on novel wheat-based biorefining
strategies for the production of succinic acid. Her current research interests focus on the valorization
of food waste through conversion into commercially valuable products such as the production of
biofuels, bio-degradable polymer and specialty chemicals. Her research work on ‘Starbucks
Biorefinery’ strategy for sustainable production of succinic acid has been highlighted by the American
Chemical Society (ACS) in the 244th meeting in Philadelphia, USA as well as in numerous high profile
media venues such as Time Magazine (US Edition), BBC News, CNN and the South China Morning Post
in Hong Kong. Dr. Lin is also editorial board member of several biotechnology and energy related
journals. She has published over 100 papers with several scientific manuscripts in top impact factor
journals including Chemical Society Reviews, Energy and Environmental Sciences; editor of 2 books,
co-authored 13 book chapters and published 3 patents. She gave over 100 oral presentations
including 13 keynote and 5 plenary talk in the following countries: Australia, Belgium, China,
Colombia, France, Germany, Greece, Hong Kong, India, Indonesia, The Netherlands, New Zealand,
Portugal, Serbia, Singapore, South Korea, Spain, Switzerland, Taiwan, the UK and USA.

Yu Bon Man
The Education University of Hong Kong

X
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Dr. Yu Bon Man obtained a B.Sc. (Honours) in Environmental Science from the University of

Nottingham (2005), a M.Sc. in Environmental and Public Health Management (2006) and a Ph.D. in
Environmental Science (2011), both from Hong Kong Baptist University. He is currently serving as an
Assistant Professor in Department of Science and Environmental Studies, The Education University of
Hong Kong. Dr. Man has a broad research interest in the area of environment science, which included
(1) Biogeochemical cycles of persistent toxic substances in the environment; (2) Soil contamination;
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(3) Health risk assessments with a focus on food safety; and (4) The use of food waste for culturing
fish. He is an editorial member of Environmental Pollution and published more than 50 SCI papers
with an h-index: 19. He was awarded the Silver Medal (Upgrading food wastes as fish feeds) of Salon
International des Inventions (Geneva), in 2019.

Jun Hong Noh
Korea University, South Korea

Prof. Jun Hong Noh completed his B.S. (2003) and Ph.D. (2009) in Seoul National University, Korea.
He is currently an associate professor at Architectural and Social Engineering, Korea University, Korea.
He was an assistant professor at Korea University, Korea (2017-2018), a senior researcher at Korea
Research Institute of Chemical Technology, Green Chemical Materials Research Division, Optical
Energy Convergence Materials Research Center (2011-2017), and a postdoctoral fellow at School of
Materials Engineering, Seoul National University, Korea (2009-2011). His research area covers
semiconducting and conducting materials for photoelectric energy conversion systems, electrically
functional ceramics, oxide nanoparticles and thin film for energy conversion systems, inorganic-
organic hybrid crystals, perovskite solar cells and photoelectrochemical cells, and solar energy
conversion systems. Prof. Jun Hong Noh is also recognized as a 2018 Web of Science Highly Cited
Researcher.
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Prof. Chang Min Park is currently an Assistant Professor of Environmental Engineering at Kyungpook
National University where he joined in Fall 2017. He received a Ph.D degree in Environmental
Engineering from The University of Texas at Austin in 2011. He was appointed NRC Research Associate
in National Risk Management Research Laboratory at the U.S. Environmental Protection Agency. His
research area includes environmental nanotechnology with respect to sustainable development
towards next-generation multifunctional nanostructures; application of aqueous-based nano
catalysts/adsorbents for the food-energy-water nexus; environmental fate processes (contaminant
fate and transport in the subsurface); and transformations, reactivity, and toxicity of nanomaterials
in soils, water, and plants. He has published over 70 peer-reviewed journal articles, book chapters,
patents, and technical reports. He was awarded a best reviewer award in Journal of the Air & Waste
Management Association in 2017.

Chang Min Park
Kyungpook National University

Christina Schoénleber
N Association of Pacific Rim Universities (APRU)

Ms. Christina Schonleber comes from the international operations leadership of the Royal College of
Art and the University of Kent. As Head of Knowledge Exchange at the RCA, she developed and
established Knowledge Exchange as a key strategic pillar for the College and was responsible for
developing strategic alliances with government, higher education and major international
corporations such as Tata Consultancy Services and Visa. Prior to this, she was Assistant Director of
Kent Innovation and Enterprise, where she led the University’s Knowledge Exchange development in
key areas of science and social science. Before joining the HE sector, Christina held senior business
development roles with international media corporations addressing key IP and licensing challenges
while growing new income streams. She also worked as a graphic designer in Germany. Born in
Germany, Christina Schonleber was educated in Germany, the USA, the UK and Hong Kong. She holds
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an MBA from the University of Kingston, London, a Bachelor of Science Degree in Graphic Media and
studied Mandarin for non-Chinese speakers at the Chinese University Hong Kong.

Jeffrey Seay
University of Kentucky

Dr. Jeffrey Seay is the PJC Board of Trustees Engineering Professor and Associate Professor of
Chemical and Materials Engineering at the University of Kentucky College of Engineering Paducah
Extended Campus Program. He also holds an appointment as Visiting Associate Professor in the
Department of Biosystems and Agricultural Engineering at Makerere University in Kampala, Uganda.
Dr. Seay joined the University of Kentucky in 2008 after a 12-year career as a process engineer in the
chemical industry. His research interests include the integration of sustainable biomass supply chains
with thermochemical modeling of biomass utilization processes as well as the application of
appropriate technology to the production of alternative energy in underdeveloped regions. Dr. Seay
is a past Chair of the American Institute of Chemical Engineers (AIChE) Sustainable Engineering Forum
(SEF) as well as past Vice-Chair and Education Committee Chair for the SEF. He currently serves as
the Vice Chair of the AIChE International Committee, Programming Chair for the AIChE Environmental
Division and is a member of the Managing Board for the AIChE Institute for Sustainability. Dr. Seay
leads the University of Kentucky Appropriate Technology and Sustainability (UKATS) research group
at the University of Kentucky Paducah Extended Campus. UKATS is focused on developing
sustainable, renewable energy solutions for underdeveloped regions, particularly sub-Saharan Africa
and India. His group has collaborated with the African Center for Renewable Energy and Sustainable
Technology (ACREST) in Cameroon and the Organization of Development Action and Maintenance
(ODAM) in India to develop a sustainable process for producing biofuel from locally available
resources. In addition his group is working to develop metrics for evaluating the impacts for
renewable energy processes in developing regions. Dr. Seay is a past faculty advisor to three US EPA
funded People, Prosperity and the Planet projects focused on sustainability and green chemistry. Dr.
Seay’s outreach activities include hosting local high school students who are interested in
participating in sustainability focused research projects. Over 20 students from 5 area high schools
have participated over the last 5 years. Dr. Seay is the inaugural recipient of the AIChE SEF
Sustainability Education Award (2013). He has been awarded the Outstanding Teaching Award in
Chemical Engineering (2013) and the Dean’s Award for Service (2014) at the University of
Kentucky. He is the 2017 winner of the University of Kentucky Provost Outstanding Teaching Award
and the 2018 Henry Mason Lutes Outstanding Teaching Award. He has been selected as a Fulbright
Specialist Roster Member for 2016 — 2021. Dr. Seay has a BS from Auburn University (1996), an MS
from the University of South Alabama (2005) and a PhD from Auburn University, all in chemical
engineering.

Jin Shang

City University of Hong Kong

I
Dr. Jin Shang obtained his Bachelor (2007) and Master (2009) degrees both in Environmental
Engineering at Northeastern University in China. He completed his PhD in Chemical Engineering at
the University of Melbourne in 2013. His PhD thesis was on the separation of carbon dioxide from
flue gas and natural gas streams using porous adsorbent materials. The study discovered a new
separation mechanism (i.e., molecular trapdoor mechanism) which changed the conventional
understanding of how these adsorbents discriminate between molecules in gases. After his PhD, he
worked as research fellow on an Australian Research Council Discovery Project focusing on
developing advanced adsorbents in Paul Webley Group at the University of Melbourne. Since 2015,
as Co-chief Investigator of Australian Research Council Training Centre for Liquefied Natural Gas
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Futures, he has been actively participated in research along with major industry partners in oil and
gas field. He then moved to Georgia Institute of Technology and worked as a postdoctoral fellow
funded by ExxonMobil focusing on restricted gas diffusion in zeolites by advanced molecular
simulation in David Sholl Group, prior to joining the City University of Hong Kong as an assistant
professor in the School of Energy and Environment in September 2016.

©

Daniel C.W. Tsang
Hong Kong Polytechnic University

Dr. Daniel C.W. Tsang research emphasizes a strong link to real-life environmental challenges in the
regional context. To ensure sustainable urban development, we need to enhance our engineering
infrastructure and create new ways in which we manage contaminated land, solid waste, and urban
water. Our research group aims to develop cost-effective and low-impact solutions that are informed
by fundamental science of natural and engineered systems. Specific topics are: Environmental
assessment and sustainable remediation of contaminated land; Biomass valorisation of food waste,
wood waste, agro-waste, and wastewater sludge; Stormwater harvesting and industrial wastewater
treatment for resilient water cycle.

Meththika Vithanage

University of Sri Jayewardenepura

Dr. Meththika Vithanage is a Senior Lecturer at the University of Sri Jayewardenepura, Sri Lanka, an
Adjunct Associate Research Professor at the University of Southern Queensland, Australia and Visiting
Associate Research Professor of the National Institute of Fundamental Studies, Kandy, Sri Lanka. Dr.
Vithanage’s research approach builds on environmental science; key/emerging pollutants in the
environment, assess their fate and transport and remediate those using geo/bio/nano materials. She
is a Young Affiliate of the Third World Academy of Sciences and she became the Chairperson of the
Young Scientists Forum in 2017. She was awarded as the Best Young Scientist, 2018 and 2016 by the
Young Scientist Forum of the National Science and Technology Commission and National Science
Foundation of Sri Lanka. Recently she was selected as one of the Early Career Women Scientists by
the Organization for Women Scientists in the Developing Countries, Italy. She has contributed over
130 Science Citation Indexed journal articles, over 30 book chapters and three co-edited books
published by Elsevier Inc. Her citation record is now passed 3300 with an H index of 28.

Chi-Hwa Wang

National University of Singapore

Dr. Chi-Hwa Wang is currently a Professor of Chemical and Biomolecular Engineering at the National
University of Singapore (NUS). He had the following joint appointments in his service to the same
university (i) Assistant Dean for Research at the Faculty of Engineering, NUS (2006-2008), and (ii)
Faculty Fellow, Singapore-MIT Alliance (2001-2006). He received his B.S. degree (Chemical
Engineering) from the National Taiwan University, M.S. degree (Biomedical Engineering) from Johns
Hopkins University, M.A. and PhD degrees (both in Chemical Engineering) from Princeton University,
respectively. He was holding several visiting appointments throughout different stages of his career:
Kyoto University (2003, JSPS Visiting Fellow), Cambridge University (2004, Sabbatical Academic
Visitor), Massachusetts Institute of Technology (2004, Visiting Associate Professor). He is the recipient
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of the following teaching awards and recognitions: Princeton University [Hoechst Celanese Excellence
in Teaching Award (1993, 1994), E-Council Excellence in Teaching Award (1995)], National University
of Singapore [Teaching Honours List Award (1997 & 1998), Teaching Commendation List (2006, 2007,
2008, 2009)]. His current research interests include particle technology, drug delivery systems, and
conversion of waste to energy and resources.

Yusuke Yamauchi
The University of Queensland

Professor Yamauchi is focussed on design of novel nanocrystals and nanoporous materials toward
various applications including batteries, fuel cells, solar cells, chemical sensors, field emitters, and
photonic devices. Specifically, nanoporous metals with metallic frameworks can be produced by using
surfactant-based synthesis with electrochemical methods. Owing to their metallic frameworks,
nanoporous metals with high electroconductivity and high surface areas hold promise for a wide
range of electrochemical applications. Furthermore, he has developed several approaches for
orientation controls of tubular nanochannels. The macroscopic-scale controls of nanochannels are
important for innovative applications such as molecular-scale devices and electrodes with enhanced
diffusions of guest species. Professor Yusuke Yamauchi received his Bachelor degree (2003), Master
degree (2004), and Ph.D. (2007) from the Waseda University, Japan. After receiving his Ph.D., he
joined the National Institute of Materials Science (NIMS), Japan to start his own research group. He
led a big team of senior scientists, technical staffs, and more than 30 PhD students/Postdocs. After
getting the ARC Future Fellow, in May 2017 he joined the University of Wollongong as a full professor.
Currently, he is a senior group leader at AIBN at University of Queensland. Professor Yamauchi has a
joint appointment with the School of Chemical Engineering. He concurrently serves as an honorary
group leader of NIMS, a visiting/honorary professor at several universities (University of Wollongong,
Tianjin University, King Saud University, and Waseda University), and an associate editor of Journal
of Materials Chemistry A published by the Royal Society of Chemistry (RSC). He has published more
than 500 papers in international refereed journals with > 20,000 citations (h-index > 70). He is
selected as one of the Highly-Cited Researchers in Chemistry in 2016 and 2017. He has received many
outstanding awards, such as the NISTEP Award by National Institute of Science and Technology Policy
(2016), the Chemical Society of Japan (CSJ) Award for Young Chemists (2014), the Young Scientists’
Prize of the Commendation for Science and Technology by MEXT (2013), the PCCP Prize by the Royal
Society of Chemistry (2013), the Tsukuba Encouragement Prize (2012), the Ceramic Society of Japan
(CerSJ) Award (2010), and the Inoue Research Award for Young Scientists (2010).

Yong-Guan Zhu
Chinese Academy of Sciences (CAS)

Dr Yongguan (Y-G) Zhu, Professor of Biogeochemistry and Environmental Biology, is the Director
General of the Institute of Urban Environment, Chinese Academy of Sciences (CAS). He has been
working on the biogeochemistry of nutrients, metals and emerging pollutants (such as antibiotics and
antibiotic resistance genes). Professor Zhu is a leader in taking multi-scale and multi-disciplinary
approaches to soil and environmental problems. Before returning to China in 2002, he was working
as a research fellow (Supported by the Royal Society London), the Queen's University of Belfast, UK
(1994-1995); and a postdoctoral fellow in The University of Adelaide (1998-2002), Australia. He
obtained his BSc from Zhejiang Agricultural University in 1989, and MSc from CAS in 1992, and then
a PhD in environmental biology from Imperial College, London in 1998. Dr Zhu is currently the co-
editor-in-chief of Environmental Technology & Innovation (Elsevier), associate editor of Environment

23
December 12-13, 2019 » Korea University, Seoul



INVITED SPEAKER BIOGRAPHIES

International (Elsevier), and editorial members for a few other international journals. He is a scientific
committee member for the ICSU program on Human Health and Wellbeing in Changing Urban
Environment, and served for nine years as a member of Standing Advisory Group for Nuclear
Application, International Atomic Energy Agency (2004-2012). Professor Zhu is the recipient of many
international and Chinese merit awards, among them including TWAS Science Award 2013, National
Natural Science Award 2009; Professor Zhu has published over 200 papers in international journals,
and these publications have attracted over 10,000 citations (Web of Science) with an H-index of 58.
He was selected as a Web of Science Highly Cited Researcher (2016); an elected Fellow, American
Associate for the Advancement of Science (AAAS).
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PLENARY SESSION I
Why Universities need to focus on Innovation and Sustainable Development.

Christina Schénleber
Association of Pacific Rim Universities (APRU), Hong Kong, Hong Kong

As a network of 51 leading universities the Association of Pacific Rim Universities (APRU) brings together
leading research strength from 18 economies across Asia, Australasia and the Americas. The Association
leverages the research capability of its members to collaborate with thought leaders, policy makers and
external organizations to address key societal, environmental and economic challenges of the region. In
her presentation Christina Schdnleber will outline why it is universities’ responsibility to engage
externally and collaboratively, acting across borders and regions to address existential global challenges.
Drawing on APRU’s experience of more than 20 years of working collectively with members and external
stakeholders the presentation will address the importance of international cooperation to nurture
future leaders of tomorrow and draw on latest research to develop solution to support policy makers for
the greater common good of society and the world.

Plenary Talk: SKI's Efforts on Climate Change and Waste Issue.

Seong Jun Lee
SK Innovation, Seoul, Korea, Republic of (South)

SK Innovation(“SKI”) sets agenda for solving environmental issues such as climate change and challenges
of waste recycling in pursuit of creating social value.

Since the industrialization, the level of CO; in the atmosphere has increased rapidly, and the
current trend of emissions is expected to drive into an irreversible climate catastrophe at the
end of 21st century. In addition to reducing CO, emissions directly, it is also essential to R&D
new technologies such as CO; capture & utilization (CCU). SKl is investigating and evaluating
CO; utilization technologies for determining their potentials in technical as well as economical
aspects.

In addition to those efforts on mitigating climate change, developing solutions for plastic
pollution which recently became one of the biggest environmental concerns is being focused.
Due to attractive properties, lower costs and more, global production of virgin polymer reached
up to 330 million tons in 2016 but only 16% of them have been collected for recycling and over
20% are presumed to be leaked into our nature. SKI performs long-term strategy for moving
towards a circular economy combined with its Open Innovation efforts to accelerate the
development of innovative recycling technologies.

Due to the exponential growth of battery electric vehicle, it is forecasted that ~150GWH of EV
batteries will be retired in 2030, which might cause social problems. SKI has been developing a
battery recycle technology to recover lithium as LiOH from waste batteries.

Plenary Talk: Development of a Simple Electrochemical Advanced Oxidation Process for
Potable Reuse.
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William Mitch
Civil and Environmental Engineering, Stanford University, Menlo Park, CA

The production of hydroxyl radicals (*OH) by the UV photolysis of hydrogen peroxide (H.0), an
advanced oxidation process (AOP), is a key component of advanced treatment trains for the purification
of municipal wastewater for potable reuse. However, due to the low absorption coefficient of H,0, at
254 nm, the production of radicals is very inefficient, and only ~10% of the H,0; is used despite the
application of up to 1000 mJ/cm? UV fluence. This presentation describes the development of an
electrochemical alternative pathway to *OH production. Previous electrochemical AOPs have focused
on electro-Fenton processes, wherein Fe?* provides an electron to H,0; to produce *OH, and the
resulting Fe3* is converted back to Fe?* at a cathode. This process is inefficient under the pH conditions
of natural waters. Moreover, while it can function in batch reactors, the dissolved iron would be lost
into the effluent of a flow-through reactor. We demonstrate the production of *OH by feeding electrons
from the grid to H,0, directly via a stainless steel cathode mesh. Potable reuse facilities typically must
demonstrate 0.5-log removal of 1,4-dioxane to validate their AOP process. We demonstrate the
achievement of this target with the electrochemical system over timescales relevant to full-scale
treatment (i.e., minutes). We also demonstrate that this process requires lower H,0, concentrations,
and uses the H,0, more efficiently.

INVITED PARALLEL SESSION 1A - SUSTAINABLE ENERGY
Invited Talk: 2D and 3D Nanostructuring Strategies for Thermoelectric Materials.

Seokwoo Jeon
KAIST, Daejeon, Korea, Republic of (South)

Thermoelectric materials have attracted increased research attention as the implementation of various
nanostructures has potential to improve both their performance and applicability. A traditional
limitation of thermoelectric performance in bulk materials is the interconnected nature of the individual
parameters (for example, it is difficult to decrease thermal conductivity while maintaining electrical
conductivity), but through the rational design of nanoscale structures, it is possible to decouple these
relationships and greatly enhance the performance. For 2D strategies, newly investigated materials such
as graphene, transition metal dichalcogenides, black phosphorus, etc. are attractive thanks to not only
their unique thermoelectric properties, but also potential advantages in ease of processing, flexibility,
and lack of rare or toxic constituent elements. For 3D strategies, the use of induced porosity, assembly
of various nanostructures, and nanoscale lithography all offer specific advantages over bulk materials of
the same chemical composition, most notably decreased thermal conductivity due to phonon scattering
and enhanced Seebeck coefficient due to energy filtering. In this talk, my group’s techniques and
strategies for 2D and 3D thermoelectric materials will be provided, along with how new 3D patterning
methods and 2D materials can be utilized.

Invited Talk: Metal Halide Perovskite Optoelectronic Devices.
Sang Hyuk Im

Chemical and Biological Engineering, Korea University, Seoul, Korea, Republic of (South)
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Solar energy has been considered as a clean, renewable, and sustainable energy and an electrical
energy, which is the most safe and convenient energy form to live daily life, has been obtained from the
direct and indirect products of it. Solar cell is a device that directly generates electricity from solar light
energy so intensive studies have been done to develop highly efficient solar cells with low cost to
expand its usage for power generation. Although crystalline Si solar cells have been successfully
commercialized for power generation, their power generation cost is still more expensive than the fossil
fuels due to expensive vacuum process. Hence, the development of cheap solution processable next-
generation solar cells has been studied for several decades. Recently, metal halide perovskite has
considered as a promising candidate for next-generation solar cell because of their excellent properties
such as strong absorptivity, convenient bandgap tunability, small exciton binding energy and solution
processability. Here, | would like to share research trends of metal halide perovskite solar cells and what
we have studied.

Invited Talk: Integrated Biorefinery Strategies for Waste and Biomass Valorisation.

Carol Sze Ki Lin
School of Energy and Environment, City University of Hong Kong, Hong Kong, Hong Kong

There is a growing demand to establish biotechnology-based processes for chemicals, materials and
fuels production which can decrease our dependency on dwindling oil reserves and reduce greenhouse
gas emissions. These novel bioprocesses are incorporated into biorefineries, which are integral units
converting different renewable-derived feedstocks into a range of useful products as diverse as those
from petroleum using environmentally friendly technologies [1-2]. A number of agricultural-based
biorefinery processes have been developed and realised at commercial scale since the past decade. At
the same time, there are growing concerns over organic waste generation and insufficient resource
supply due to the ever-increasing global population and the cradle-to-grave system of material flows in
the linear economy.

Therefore, the research in our team aims at valorisation of organic waste materials through
bioconversion processes to recover their inherent nutrients for transformation into value-
added products. Waste-based biorefinery not only provides a mean for waste treatment, but
also promotes the development of a circular economy by valorisation of wastes into value-
added products [3]. In this talk, we aim to provide an overview of recent efforts from our group
in leading the future of global researchers. The first part of the talk will cover several projects
which serve as examples to demonstrate the recent development of integrated biorefinery
strategies for valorisation of food and textile wastes. Due to the different characteristics of the
waste materials, the bio-processes were specifically designed and demonstrated in both
laboratory and pilot-scales, accompanied with techno-economic assessment for evaluation of
technical and economic feasibility.

Invited Talk: Sustainable Biofuel Production Using Renewable Electricity.

Chun Ho Lam
School of Energy and Environment, City University of Hong Kong, Kowloon Tong, Hong Kong

Biomass fast pyrolysis liquid (aka bio-oil) has been long regarded as one of the most promising
renewable carbon feedstocks. However, freshly pyrolyzed bio-oil is acidic and corrosive containing large
quantities of carbonyl and phenolic compounds that polymerize under acidic conditions. This
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presentation shares an electrochemical strategy to hydrogenate the carbonyl groups using only earth
abundant metal catalysts. The upgraded biofuel goes through a series of hydrodeoxygenation under
ambient conditions (60 °C and 1 atm). The product displays improved stability and higher specific
energy. In addition to covering reaction mechanismes, this talk will also discuss why electrocatalysis is an
important technique in the biofuel circle. Electrocatalysis enables direct installation of renewable energy
into liquified biomass, which effectively creates a renewable energy hydrocarbon battery that is
compatible with the fueling infrastructure.

INVITED PARALLEL SESSION 1B - WATER SUSTAINABILITY AND SECURITY

Invited Talk: Design and Synthesis of Nanoporous Materials for Water Treatment Clean
Technology.

Jeonghun Kim* and Yusuke Yamauchi?
(1)Chemistry, Kookmin University, Seoul, Korea, Republic of (South), (2)Australian Institute for
Bioengineering and Nanotechnology, The University of Queensland, Brisbane, QLD, Australia

Recently, nanoporous functional materials such as carbons, metal oxides, metal-organic frameworks, and
hybrid composites have received significant interest in materials science because of their advantages of
controllable porosity, large surface area, good thermal/chemical stability, high electrical conductivity,
catalytic activity, easy modification with other elements and materials, etc. Thus, nanoporous materials
have been utilized in varous research fileds. Especially, nanoporous materials can be used in numerous
environmental applications including water treatment, air purification, adsorption of toxic materials etc.
So far, many strategies have been developed in order to enhance the properties and performances of
functional nanoporous nanomaterials in water treatment clean technology. In this presentation, | will
present the interesting results for water treatment clean technology based on design and synthesis of
nanoarchitectured nanoporous materials of carbons and metal oxides, and hybrid materials focusing on
precursor control, high yield synthesis, activation, shape/orientation control, hybridization with other
functional materials. The promising applications in water treatemnt using the developed high-
performance porous materials will be presented.

Invited Talk: Sustainable Use of Resources: Production of Food Waste-Based Feeds for Fish
Culture.

Yu Bon Man', Wing Yin Mo, Feng Zhang®, and Ming Hung Wong'?

(1)Consortium on Health, Environment, Education and Research (CHEER), and Department of
Science and Environmental Studies, The Education University of Hong Kong, Hong Kong, China,
(2)Guangdong Provincial Key Laboratory of Soil and Groundwater Pollution Control, and State
Environmental Protection Key Laboratory of Integrated Surface Water-Groundwater Pollution
Control, Southern University of Science and Technology, Shenzhen, China

There is about 3,648 tonnes per day of food waste generated in Hong Kong and most of them still end
up in our overloaded landfill sites. This is not sustainable as dumping food waste into landfill sites will
definitely shorten the lifespan of existing landfill sites. Recycling of food waste as a source of protein to
replace part of the fishmeal in commercial fish feed for culturing fish is an alternative way to reuse food
waste which could partially ease the disposal pressure. In our studies, a polyculture culture set up was
used to grow low trophic level fish, including a filter feeder (bighead, Aristichthys nobilis), a herbivore
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(grass carp, Ctenopharyngodon idellus) and a bottom feeder (mud carp, Cirrhina molitorella), with lower
nutritional requirements. The results of the half-year field trial showed that grass carp and bighead carp
fed by food waste-based diets were relatively free of mercury and polycyclic aromatic hydrocarbons
(PAHs), compared with those fed with the commercial diets, containing fish meal. Furthermore, food
waste-based diets were used for culturing jade perch (Scortum barcoo) and Nile tilapia (Oreochromis
niloticus) in a fish pond for half a year. Health risk assessments based on the concentrations and of
metal/loids (arsenic, cadmium, chromium, copper, mercury, lead and zinc) and PAHs in fish meat
showed that the culture fish were safe for human consumption. This demonstrated that food waste
possesses a high potential as protein source to substitute part of fish meal commonly used in fish feed
for sustainable fish farming.

Invited Talk: Synthesis of Recyclable DNA Triblock Copolymers.

Jeehae Shin and Sheng Li
Chemical and Biomolecular Engineering, Korea Advanced Institute of Science and Technology,
Daejeon, Korea, Republic of (South)

Hybrid polymers containing both biological and synthetic segments are advanced materials that have
attracted much interest in recent years. In particular, DNA containing block copolymers can find utility in
a wide range of biomedical applications. However, synthesis of these hybrid materials, especially ones
with complex chain structures remains to be a major challenge. In this contribution, we report the use of
a combination of chemical and biological tools to synthesize DNA containing triblock copolymers. The
triblocks have all blocks connected by covalent bonds, thus show superior stability against
environmental factors that can denature DNA. Furthermore, we incorporate multiple cloning site (MCS)
into the DNA block, and show that the different restriction sites can be effectively cut to regenerate
diblock copolymers. The recycled diblocks are then reconnected to create new DNA triblocks of different
compositions. This recycling process in principle can be repeated many times thus allowing a wide range
of block copolymer structures to be prepared from a limited stock of precursor polymers. Collectively,
our study presents a new method to prepare DNA triblock copolymers as well as an effective strategy to
recycle the block components in generating new materials.

Invited Talk: Sustainability of Water Management Practices in Hydraulic Fracturing.

Daniel Alessi* and Ashkan Zolfaghari?
(1)Department of Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB,
Canada, (2)Earth and Atmospheric Sciences, University of Alberta, Edmonton, AB, Canada

Hydrocarbons production from combined vertical drilling and hydraulic fracturing (HF) has been touted
as a step towards reduced carbon emissions and sustainable and renewable energy technologies.
Indeed, greenhouse gas emissions in the United States have declined by 12.2% since 2011, with the
United Nations Intergovernmental Panel on Climate Change (IPCC) noting in its 2018 report that most of
the decrease is attributable to increased natural gas production from HF. Among the most greenhouse
gas intensive parts of HF development is its water cycle, including transport of water to the wellpad to
make injected hydraulic fracturing fluids, and the transportation and disposal of saline flowback and
produced water (FPW) that is generated for years after production begins. Great strides have been
made in the past decade to increase the efficiency of water use, including centralized water hubs and
increased treatment, recycling and reuse of FPW for subsequent fracturing jobs. In this presentation, we
will discuss the sustainability of the HF water cycle across all major unconventional basins in North

29
December 12-13, 2019 » Korea University, Seoul



ORAL ABSTRACTS

America, and the promise for further water use reductions in these regions. Most extant literature views
water sustainability from either total volumes of water used or produced, or the salinity of the produced
water and ramifications for treatment and reuse costs. Using the Montney play (Alberta, Canada) as a
model example, we will further introduce the concept of total produced salts (TPS), as an improved
proxy for water sustainability at the play scale in North America and beyond.

INVITED PARALLEL SESSION 2A - SUSTAINABLE ENERGY
Invited Talk: Adsorption Technology for Sustainable Energy and Environmental Applications.

Jin Shang
School of Energy and Environment, City University of Hong Kong, Hong Kong SAR, China

Chemical separation plays a vital role in the societal development, accounting for 15% annual total
energy consumption globally. Typical examples are natural gas processing, oil refinery, and
environmental remediation, all of which play important roles in building a sustainable society. An
efficient alternative technology to conventional distillation would bring huge benefits though reducing
energy use, emissions, and pollution. The gas industry is a 500-billion-dollar input to nearly every sector
of the global economy, with high-density storage for transportation and delivery being the most
technologically challenging bottleneck. Typical gas storage applications include fuel gases (e.g., methane
and hydrogen) for automobiles, natural gas for long-distance transportation, therapeutic medical gases
(e.g., oxygen and nitric oxide) for clinical applications, instrument gases (e.g., nitrogen and argon) for
industry usage, and electronic gases (e.g., arsine and phosphine) delivery in the semiconductor
fabrication processes. Adsorption technology using porous materials can offer highly efficient routes for
gas separation and storage applications. In this talk, | will introduce the basics of adsorption technology
and present our latest accomplishment, especially the concept of active sieving technology, which
enables highly efficient and economical molecular separation and storage not possible before.

Invited Talk: Exploitation of Advanced Materials and Process for Commercialization of
Perovskite Solar Cell.

Hyun Suk Jung
Sungkyunkwan University (SKKU), Suwon, Korea, Republic of (South)

All solid-state solar cells based on organometal trihalide perovskite absorbers have already achieved
distinguished power conversion efficiency (PCE) to over 25% and further improvements are expected up
to 27%. Now, the research on perovskite solar cells has been moving toward commercialization. To
facilitate commercialization of these great solar cells, some technical issues such as long-term stability,
large scale fabrication process, and Pb-related hazardous materials need to be solved. Also, flexible
perovskite solar cell using plastic substrate can be used in niche applications such as portable electrical
chargers, electronic textiles, and large-scale industrial roofing.

This talk is dealing with our recent efforts to facilitate commercialization of perovskite solar
cells. For examples, we introduce a recycling technology of perovskite solar cells, which covers
the regeneration process of Pb contained perovskite layer as well as recycling process of Au
electrodes and transparent conducting oxide glass. Also, recent interesting results regarding
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ultra-flexible perovskite cells will be discussed in terms of stress analysis. Finally, simple
fabrication technologies for realizing large scale perovskite module is going to be introduced.

TBA

Kisuk Kang
Seoul National University, Seoul, Korea, Republic of (South)

Invited Talk: Rational Design of Manganese Based Layered Oxides for Sodium lon Batteries.

Yong-Mook Kang
Dongguk University-Seoul, Seoul, Korea, Republic of (South)

Phase transformation of layered structure into spinel structure has been detrimental for most of layered
oxide cathodes.1 Even if a lot of efforts have been made to relieve this highly irreversible phase
transformation, there have been few successful results. However, we firstly observed the possibility to
make this irreversible phase transformation extremely reversible by utilizing Na-birnessite
(NaxMnO,eyH,0; Na-bir) as a basic structural unit, which has distinctive layered structure containing
crystal water. Herein, the crystal water in the structure contributes to generating metastable spinel-like
phase, which is the key factor for making this unusual reversibility happen.2 The reversible structural
rearrangement between layered and spinel-like phases during electrochemical reaction could activate
new cation sites and enhance ion diffusion with higher structural stability. This unprecedented
reversible phase transformation between spinel and layered structure was deeply analyzed via
combined ex situ soft and hard X-ray absorption spectroscopy (XAS) analysis with in situ X-ray diffraction
(XRD). Fundamental mechanism on this reversible phase transformation was theoretically elucidated
and confirmed by kinetic investigation using first-principle calculation. These results provide deep
insight into novel class of intercalating materials which can deal with highly reversible framework
changes, and thus it can pave an innovative way for the development of cathode materials for next-
generation rechargeable batteries.

INVITED PARALLEL SESSION 2B - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

Invited Talk: Low Impact Development for Stormwater Treatment in Densely Populated
Areas.

Daniel CW Tsang
Civil and Environmental Engineering, The Hong Kong Polytechnic University, Hong Kong, Hong
Kong

Bioretention systems, one of the best management practices for low impact development for water
recycling/reuse, are required for a substantial removal of various heavy metals for non-potable reuse.
This study investigated the efficiency of food waste compost and waste wood-derived biochar for heavy
metal removal from synthetic stormwater under intermittent flow. The heavy metal removals by
compost and biochar were promising throughout the 84 pore volumes of stormwater infiltration. Only a
small portion of heavy metals attached on the compost was remobilized during the drainage phase of
intermittent flow. In comparison with geomedia sorbent, compost and biochar are effective in retarding
heavy metal breakthrough. Although the biochar showed a specific surface area approximately 1.5 times
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of compost, a substantial increase in surface oxygen-containing functional groups was found with
compost, which contributed to the higher removal capacity and persistence against drainage. The co-
existing kaolinite enhanced heavy metal removal due to plentiful active sites, whereas humic acid
facilitated their transport via humate-metal complexation. Nevertheless, in view of the more recalcitrant
environmental stability and customable physiochemical properties, biochar appeared to give better
performance in pilot- or field-scale bioretention systems for stormwater harvesting.

Invited Talk: Pollution Patterns, Characteristics and Risks of Perfluorinated Compounds in
Surface Water in Taiwan.

Astri Okvitasari and Jheng-Jie Jiang
Department of Environmental Engineering, Chung Yuan Christian University, Taoyuan, Taiwan

Perfluorinated compounds (PFCs) are synthetic and environmentally persistent pollutants that are
amenable to transport and accumulation in aquatic environment. In this study, the water samples were
collected from June 2017 to May 2018, and among 9 PFCs were investigated in the Nankan River in
northern Taiwan. PFOA and PFOS were the two most dominant compounds with a mean concentration
of 24.02 ng/L and 9.45 ng/L, respectively. Principle component analysis (PCA) and positive matrix
factorization (PMF) model were employed to quantitatively calculate the contributions of sources. A
total 40% (Factor 1) of the PFCs in the Nankan River was estimated to originate from various municipal
activities source, including used in aqueous film-forming (AFF), 36% (Factor 2) from chemical industry
and semiconductor and photonic industrial wastewater, and 24% (Factor 3) from industrialized and
residential areas, such as household cleaning products, pesticides and insecticides, food packaging and
originate from pesticide and chemical factories. The health risk of PFCs from consuming crops irrigated
by Nankan River was assessed and the health risk assessment model was less than 1, showing that no
obvious adverse effects to human health.

Invited Talk: A Case Study on the Use of Existing Buildings As a Sustainable, Cost-Effective
Solution for Affordable Housing.

Richelle C. Delia
Housing Joint Venture, Columbus, OH

As populations continue to migrate into cities, housing affordability and long term infrastructure
sustainability become pressing issues. In USA 31.5% of households are considered cost burdened,
meaning they pay more than 30% of their income towards housing. In urban communities, that number
rises to 46 percent.

Interestingly, some urban neighborhoods also possess a clustering of vacant, distressed
properties. The collocation of economic issues with viable cost-effective infrastructure is an
opportunity to meet the social challenge.

By extending the useful life of existing structures through renovation, economic and social
resiliency can be introduced to otherwise overlooked neighborhoods. The embodied energy
from the initial construction is put back into service and the building is rescued from functional
obsolescence with conscious renovation. The purchase, renovate to rent model allows a
targeted approach by focusing on gaining a critical mass in a specific geography. Furthermore, a
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greater production of housing units at all price points could play a pivotal role in reversing the
longer-term rise in housing cost burdens.

In this work, we offer a case study of individual properties that function as catalyst for change
in so called “Growth Value Neighborhoods”. Moderate, functional renovations that leverage
existing materials prevent additional waste to landfill while simultaneously addressing the
housing shortage plaguing the midwest United States.

Invited Talk: Sustainable Upcycling of Low-Value Precursors to Porous Carbon Materials for
CO; Capture.

Xiangzhou Yuan, Seung Wan Choi, and Ki Bong Lee
Department of Chemical & Biological Engineering, Korea University, Seoul, Korea, Republic of
(South)

The increase of greenhouse gas emissions is causing global warming and the related climate change
issues worldwide. CO, capture and sequestration (CCS) is considered to be a promising strategy for
reducing CO, emissions. Adsorption using solid materials is promising for CO, capture because this
approach exhibits advantages of low energy requirement for regeneration, scale-up feasibility, and mild
operating conditions. Among various adsorbents, activated carbon is attractive because of advantages
such as cost-effectiveness, chemical and mechanical stability, and tunable pore structure. Activated
carbon can be obtained from carbon-containing precursors. In this study, low-value carbon precursors
were used to produce high value-added porous carbon for capturing greenhouse gases including CO,.
From the experimental results, the relation between porosities and CO, adsorption uptakes were
investigated and the pore size that is crucial for CO, capture was determined. The prepared porous
carbons not only exhibited a high CO, uptake, but also good selectivity, simple regeneration, excellent
cyclic stability, and rapid adsorption-desorption kinetics.

PARALLEL SESSION 3A - SUSTAINABLE ENERGY

Techno-Economic Feasibility of Distributed Waste-to-Hydrogen Systems to Support Green
Transport in Glasgow.

Siming You® and Jade Lui?
(1)Division of Systems, Power & Energy, School of Engineering, University of Glasgow, Glasgow,
United Kingdom, (2)University of Glasgow, Glasgow, United Kingdom

Significant greenhouse gas and pollutant emissions from fossil-fuelled transport call for alternative
green transport fuels like hydrogen. Biomass waste is a low carbon source for hydrogen production via
various thermochemical and biochemical technologies. As a result, distributed Waste to Hydrogen (WtH)
systems are a potential solution to tackle the twin challenges of sustainable waste management and
transport. In this work, a novel concept of distributed WtH systems based on gasification/fermentation
to support hydrogen fuel cell buses in Glasgow was proposed. The system configurations of WtH
systems were identified for the different technology routes, based on hydrogen production process
modelling that includes the choice of biomass waste feedstock, hydrogen production reactors, and
upstream and downstream system components. In the process modelling, the impacts of operating
conditions on the hydrogen production were evaluated to develop the optimal process parameters
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based on maximum hydrogen yields. A cost-benefit analysis was conducted to evaluate the economic
feasibility of the systems, based on the accumulation of a systematic database including direct cost data
on construction, maintenance, operations, materials, transport and storage, along with indirect cost
data comprising environmental impacts and externalities, cost of pollution, carbon taxes and subsidies.
Sensitivity analysis was conducted to identify the most significant factors determining the profitability of
distributed WtH systems supporting hydrogen fuel cell buses in Glasgow.

Electrochemical Coupling of Aromatic Alcohols and Carbon Dioxide for Electrosynthesis of a-
Hydroxy Acids in a Sustainable Way.

MinJoong Kim', Laurens MucheZz?, and Dirk.D Vos?
(1)Hydrogen Laboratory, Korea Institute of Energy Research, Daejeon, Korea, Republic of
(South), (2)KU Leuven, Leuven, Belgium

The chemical incorporation of CO, into organic molecules will be an effective approach for sustainable
low carbon society. Carboxylation is one of the best way to make C-C bond through the reaction of CO,
with organic molecules. However, CO; is highly thermodynamically stable, in order to activate it,
carboxylation often demands harsh reaction conditions, such as high temperature and high pressure,
and environmentally harmful organometallic catalysts. An electrochemical route for carboxylation can
be free from these issues by using electrons as a redox reagent. The electrosynthesis of carboxylic acid is
a highly promising method in organic synthesis from the viewpoint of green chemistry and CO,
utilization.

For a sustainable electrosynthesis of carboxylic acid, herein, we report a novel methodology
operating in a simple undivided cell with a non-sacrificial anode, at which
tetramethylpiperidine-1-oxyl (TEMPO)-mediated alcohol oxidation takes place. Aromatic
alcohols can be oxidized with high efficiency to ketones or aldehydes at the anode in the
presence of a small amount of water, and then converted to a-hydroxy acids in yields of up to
61 % by coupling with CO; at the cathode. The electrocarboxylation mechanism comprising
electron and proton transfers at the cathode is discussed along with experiments using various
cathode materials. Electron and proton transfers are influenced by the hydrogen adsorption
energy of the cathode material, which plays an important role in the electrocarboxylation
efficiency.

Bioalcohol Production from Acidogenic Products.

Eilhann Kwon and Sungyup Jung
Department of Environment and Energy, Sejong University, Seoul, Korea, Republic of (South)

In an effort to seek a sustainable platform for bioalcohol production, the technical hybridization of the
fermentation and thermo-chemical processes have been made. Specifically, acidogenic products
(i.e.,volatile fatty acids: VFAs) from the fermentation process of food waste were used as an initial
feedstock, and the thermo-chemical conversion of VFAs into bioalcohols was done. In particular, this
study experimentally proved that the yield of bioalcohol derived from VFAs reached up to 45 % by
applying the biochar composite as a catalyst. Note that biochar was fabricated from co-pyrolysis of
chitin and oyster shell. One of the innovative technical features in line with bioalcohol conversion in this
study was that the conversion of bioalcohol was achieved by a single conversion process, and its
conversion did not take more than 1 second. The reported conversion mechanism for bioalcohol has not
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been yet optimized. Nevertheless, all experimental findings in line with bioalcohol conversion in this
study could be a viable route for valorizing food waste dye to the technical simplicity.

GVL Pretreatment for Enzymatic Hydrolysis and Lignin Extraction from Lignocellulosic
Biomass.

Muhammad Ajaz Ahmed’ and Joon Weon Choi?

(1)Graduate School of International Agricultural Technology, Seoul National University
pyeongchang campus, Pyeongchang, 25354, Korea, Republic of (South), (2)Graduate School of
International Agricultural Technology, Seoul National University, Seoul, Korea, Republic of
(South)

In this study we adapted ball milled biomass as a model substrate in the bench type batch reactors for
the pretreatment to observe effects on enzymatic hydrolysis and lignin yield. The experiments were
intitally conducted in an oil bath for the conditions of temperature of (60-100 °C), process time of (24-
48 Hrs) & the Aquous GVL concentration was fixed to 80% for all the experiments. Initially, the
pinewood was ball milled was different time intervals and 20 Hrs of milling time was screened out to be
carried for all the experiments. The lignin yield increased from 3% to 8% when the experiments were
performed from 60 C : 24 Hrs to 100 C: 48 Hrs. The analysis of the pretreated biomass Ispecifically
interms of its composition was carried out. Also the enzymatic digestibility of the fractionated biomass
showed a noticeable correlation with the final glucose release . From here it can be conclusively
suggested that GVL can be one potential option for the pretreatment of lignocellulosic biorefineries.

Visualization of Nickel Sulfide Pulverizing in Hierarchical Carbons; Applied for the Anode of
Lithium lon Battery.

Jae Hyun Park® and Jae W. Lee?

(1)Chemical & Biomolecular Engineering, Korea Advanced Institute of Science & Technology
(KAIST), Daejeon, Korea, Republic of (South), (2)Department of Chemical and Biomolecular
Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Korea,
Republic of (South)

Metal sulfides have been spotlighted as next-generation anode materials of lithium ion battery due to
their high theoretical capacity. In addition, they have better thermal stability and electrical conductivity
than metal oxide series while having similar theoretical capacity. Among them, the nickel sulfide (NiS)
has high theoretical capacity of 590 mAh g*. However, when NiS was used for the anode material of
lithium ion battery, it was pulverized in a long term operation, and electrochemically isolated eventually.
To solve this problem, this work suggested the synthesis of the NiS coated by hierarchical carbon shell.
The NiS was mixed with CaCO3 nano-templates and then coated with carbon using a toluene bubbling
CVD. As a result, hierarchical structured carbon was synthesized on the surface of inner NiS. The
resultant material shows a high capacity of 575 mAh g at 0.1 A g* and maintain over 483 mAh g at
200%™ cycle for the anode material of lithium ion battery. During this long-term cycling, inner NiS was
pulverized in the hierarchical carbon, which could contain pulverized pieces until the 100*" cycle.
However, after 100 cycles, the pulverized NiS was separated into Ni and Li,S, which leads to the
formation of polysulfide. This converted polysulfide has high solubility and mobility in the organic
electrolyte, and eventually diffused out of the carbon coating. This process was confirmed by the cycle-
by-cycle TEM images and observed using additional ex situ SEM and XRD analyses.
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Atmospheric Water Extractor and Space Cooling Unit.

Mohd Shariq Khan' and Wahid Ali?
(1)Department of Chemical and Biomolecular Engineering, National University of Singapore,
Singapore, Singapore, (2)Chemical Engineering, Jizan University, Jizan, Saudi Arabia

Water is the elixir of life and without it no life can sustain on planet earth. There are many people in the
world without access to clean water and are facing ailments of water-borne diseases. A lot of efforts are
going on to eradicate potable water shortage but it keeps getting bigger with rapid urbanization and
increasing population. The problem is particularly severe in hot and humid climates that have the
perfect receipt for extracting water from air using solar energy. In this work the design of potable solar-
powered water extracting and space cooling device is discussed. The designed device has the potential
to keep running for 20 years through a square meter of photovoltaic solar panel extracting potable
water at an average rate of 35 ml/hr @ 60% RH while maintaining the temperature of 2 cu.ft. space
between 12-15°C. The design employed Peltier modules for bringing ambient air to it its dew point. The
design was experimentally investigated at different relative humidity and the amount of water
generated found to be strongly related to RH though small dependence also is seen with inlet
airflow/temperature. The design has the potential to provide water in arid and off-grid conditions
particularly reliable during natural disasters. The space cooling part can be used to store important
medicines during power grid failure. The use of device reduce strain on conventional potable water
supply and create awareness and utilization of abundant solar energy while keeping zero emissions.

Flexible Polyvinyl Alcohol/Reduced Graphene Oxide Coated Carbon Composites for
Electromagnetic Interference Shielding.

Dengguo Lai
Institute of Urban Environment, Chinese Academy of Sciences, Xiamen, China

The proliferating market of electronic devices has driven the demand for efficient electromagnetic
interference (EMI) materials to eliminate unwanted electromagnetic radiation. Despite great recent
progress with graphene-based polymer composites, the facile preparation of cost-efficient and high-
performance EMI shielding composites at low graphene loading has yet to be achieved. Herein, flexible
polyvinyl alcohol/reduced graphene oxide coated activated carbon (PVA/RGO@AC) composite films with
extremely low graphene amounts are prepared by using AC as segregators and substrates. Decoration of
AC with graphene to create an individual RGO sheet coated AC structure leads to a dramatic increase in
the conductivity of AC and effectively prevents the restacking and agglomeration of graphene. The
percolation threshold of the PVA/RGO@AC composites is as low as 0.17 wt% for RGO@AC, and in
particular, only 0.017 wt% RGO is needed. A high conductivity of 10.90 S/m and impressive
electromagnetic interference shielding effectiveness (EMI SE) of 25.6 dB with an absorption-dominated
mechanism are achieved for PVA/RGO@AC composites with a low RGO loading of 1.0 wt%. The specific
EMI SE of the composite reaches 17.5 dB/mm, outperforming most of the reported pioneering
graphene-based polymer composites with such low RGO amount. The excellent electrical property and
outstanding EMI shielding performance are attributed to the internal well-constructed three-
dimensional RGO-AC-RGO interconnected conductive network. Intriguingly, the fabricated composites
exhibit a stable EMI SE even after 1000 bend-release cycles. These results demonstrate that our
approach is a novel and promising method for producing highly conductive, high shielding performance
and cost-effective materials with very low graphene loading.
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PARALLEL SESSION 3B - WATER SUSTAINABILITY AND SECURITY
Water Compatible Conjugated Polymer Photocatalysts By Side Chain Engineering.

Jeehye Byun
Korea Institute of Science and Technology, Seoul, Korea, Republic of (South)

Conjugated polymers have emerged as a new class of heterogeneous photocatalysts for utilizing visible
light as an environmentally friendly energy source. By virtue of structural designability, the conjugated
polymers can be tuned to show better hydrophilicity by side chain engineering particularly for targeting
the photocatalytic reactions in an agueous medium, i.e. photocatalytic degradation of contaminants.
We have designed a linear chain conjugated polymer to have different terminal functionalities such as
diethylamine (DEA) and vinylimidazole (Vim) for initiating a reversible wettability change in water by the
introduction of external stimuli. The DEA-based conjugated polymer exhibited the reversible
hydrophilicity in the presence of CO, gas as the tertiary amine captured CO, molecules with water to
form ammonium-bicarbonate salt, making the whole polymers hydrophilic for improving photocatalytic
activity in water. Once the CO;, was desorbed, the polymer could be easily separated from water for
recycling. In the case of Vim-terminated conjugated polymer, the polymer chain could form a
polyelectrolyte complex with hydrophilic polymer by ionic complexation, giving a hydrogel photocatalyst
to show great volume expansion in water. With the structural expansion, the photoactive sites in
hydrogel were also expanded, enhancing the overall photocatalytic activities in aqueous solution. The
utility of the water-compatible conjugated polymer photocatalysts was demonstrated under visible light
ilumination, namely, photodegradation of organic dyes and micropollutants in water.

Adsorption of Methylene Blue, Copper, and Cadmium Onto Activated Carbon Prepared from
Hydrothermal Carbonization of Teak (Tectona grandis) Sawdust.

Hai Duy Nguyen’, Hai Nguyen Tran?, Chu-Ching Lin', and Huan-Ping Chao?

(1)Institute of Environmental Engineering, National Central University, Taoyuan 32001, Taiwan,
(2)Institute of Fundamental and Applied Sciences, Duy Tan University, Ho Chi Minh City 700000,
Viet Nam, (3)Department of Environmental Engineering, Chung Yuan Christian University,
Taoyuan 32023, Taiwan

Due to the concurrent industrialization and population growth in recent years, Vietnam and other
developing countries have been facing increasing problems of environmental pollution, such as water
contamination with dyes and heavy metals. Among the methods for removing contaminants, adsorption
is regarded as a relatively low-cost and effective means. In this regard, development of carbonaceous
adsorbents via a more straightforward, greener, and robust way is essential. Here, activated carbon (AC)
samples synthesized from teak sawdust through hydrothermal carbonization and chemical activation
were investigated for the adsorption of methylene blue (MB), Cd(ll), and Cu(ll). The sawdust was
carbonized by a hydrothermal process and then activated using the activating agents K,CO3 or ZnCl; in
various weight ratios. The carbonaceous adsorbents were characterized by SEM, Sger analyzer, FTIR, XPS,
and Boehm titration method. Characterization results show that AC samples possessed high Sgerand rich
oxygen-containing functional groups. The maximum adsorption capacities obtained for MB, Cd(ll), and
Cu(ll) were 516 mg/g, 166 mg/g, and 159 mg/g, respectively. The amount of oxygen-containing
functional groups is regarded as an important factor in determining the adsorptive amounts.

37
December 12-13, 2019 » Korea University, Seoul



ORAL ABSTRACTS

Electrostatic force was found to be the primary adsorption mechanism for the contaminants tested. The
complexation reaction is a vital adsorption mechanism for Cu?*. Other mechanisms are less important in
the adsorption of MB and Cd?*. The high adsorption capacity of AC for MB, Cu, and Cd suggests that
hydrothermal carbonization followed by chemical activation process has the potential application to
produce efficient adsorbents used in the wastewater treatment process.

Groundwater Study in Coastal Region: Hydrogeology and Geochemical Characteristic of an
Island in Malacca Strait, Indonesia.

Dewandra Bagus Eka Putra’, Mohamad Sapari Dwi Hadian?, Yuniarti Yuskar?, Boy Yoseph CSS
Syah Alam?, Adi Suryadi’, Wan Zuhairi Wan Yaacob?, and Bithin Datta*

(1)Geological Engineering, Universitas Islam Riau, Pekanbaru, Indonesia, (2)Geological
Engineering, Universitas Padjadjaran, Jatinangor, Indonesia, (3)Geology, Universiti Kebangsaan
Malaysia, Bangi, Malaysia, (4)Civil Engineering, James Cook University, Townsville, QLD,
Australia

Groundwater is the substantial natural resource in Indonesia as it is become the major source of clean
water used for drinking and irrigation activities. However, both quality and quantity of this important
resource has facing depletion caused by several anthropogenic activities such as excessive pumping,
industrial activities and land use changing. In the coastal area, additional problem to the groundwater
resource generally had been found contributed by saltwater intrusion. Bengkalis Island located in the
Malacca strait is one of the important regions that connecting Indonesia and Malaysia. The area is
developing particularly along the coast, those condition eventually resulting in increased of human
activities and affecting the amount of clean water demand. Most people in the study area use dug well
to obtain groundwater for their daily need, but brackish water had been discovered in the wells that
located near the shore as well as in the distance. Geological information of groundwater aquifer was
determined from 4 deep boreholes (+80m each) and 12 lines of electrical geophysics. Groundwater level
measured from dug as well as bore wells to mapped groundwater flow, several groundwater samples
analyzed in laboratory to specify its chemical content used in determination of groundwater quality and
isotope examination for groundwater dating. Furthermore, both isotope and electrical geophysics data
was used to trace saltwater intrusion phenomenon and boundary. The result of this research project will
be use as scientific evidence by local government in regional development, establishing regulation for
groundwater and coastal area management to achieve groundwater sustainability.

Inadequacy of Using Individual Pollutants to Assess Comprehensive Hazard Effects of Road
Deposited Sediments: Implications for Stormwater Reuse Safety.

Nian Hong, An Liu, and Mengting Yang
College of Chemistry and Environmental Engineering, Shenzhen University, Shenzhen, China

Road deposited sediments (RDS) are the key carrier of pollutants deposited on road surfaces during dry
days. When rainfall events occur, RDS can be washed-off into stormwater runoff along with pollutants
attached, undermining stormwater reuse safety. The conventional approach to assessing the hazard
effect of pollutants attached to RDS in terms of stormwater reuse is to analyze individual pollutant
groups and their quantity. However, it is well known that many pollutants are present together rather
than individually. This raises a question: do conventional approaches permit a comprehensive
understanding of how appropriately the RDS polluted stormwater can be reused?
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In order to answer this question, this study undertook a toxicity test of pollutants attached to
RDS using Chinese hamster ovary cells (CHO). Organic pollutants were used as the testing
pollutant group. It is noted that comparative toxicity of RDS is not strongly related to total
solids (commonly seen as the key carrier of pollutants) and chemical oxygen demand (COD,
representing organic matters). Additionally, the comparison results of spatial distributions of
toxicity (in this study) and individual pollutants in previous studies did not show a similar trend.
These results imply that toxicity should be also used to indicate how stormwater can be safely
reused while solely investigating individual pollutants can not adequately show a
comprehensive hazard effect in terms of ensuring stormwater reuse safety. Based on study
outcomes, a new assessment approach considering both pollutant and toxicity were proposed.
This will assist on effective stormwater reuse and ensuring their reuse safety.

Performance of Pb(ll) Removal By an Activated Carbon Supported Nanoscale Zero-Valent Iron
Composite at Ultralow Iron Content.

Xuejiao Liu
Institute of Urban Environment, Xiamen, China

Activated carbon (AC) is commonly used as a kind of versatile material for drinking water purification.
However, its application is limited by low efficiency and capacity of heavy metals. In addition, it is also
concerned that secondary release of adsorbed heavy metals. Therefore, modification of AC is
indispensable. In present work, AC supported nanoscale zero-valent iron composite (NZVI/AC) at
ultralow iron content was synthesized and used to remove Pb(ll) from aqueous solution. The technical
characterization demonstrated that the loaded amorphous NZVI nanoparticles had a chain-like shape in
or close to pores and were found as individual nanospheres with size of approximately 10 nm on the
outer surface. The adsorption capacity of Pb(Il) by NZVI/AC was 59.35 mg g at 298.15K with a pH of
6.00, which was 8.2 times than that of AC support only. The NZVI/AC with the iron content of only 1.57%
showed a highly efficient Pb(Il) removal performance with 95% of Pb(ll) eliminated within 5 min. The
monitoring of iron release indicated no iron was released at a pH above 4.02. The Pb(ll) removal by
NZVI/AC was well-represented by a pseudo-second-order kinetics model and showed the behavior of an
exothermic process. Essentially, Pb(ll) was converted to insoluble forms such as Pb®, PbCOs, Pb(OH),,
PbO or white lead ([2PbCO3-Pb(OH),]). To sum up, these results indicate the first fabrication of NZVI/AC
composites with such low iron loading that still present an outstanding Pb(ll) removal performance in
drinking water purification absence of any potential risk.

Magnetic Biosorbents: Their Preparation, Application, and Regeneration for Wastewater
Treatment.

Masud Hassan
GCER, University of Newcastle, NSW, NSW, Australia

The utilisation of magnetic biosorbents (metal or metal nanoparticles impregnated onto biosorbents)
has attracted increasing research attention due to their manipulable active sites, specific surface area,
pore volume, pore size distribution, easy separation, and reusability that are suitable for remediation of
heavy metal(loid)s and organic contaminants. The properties of magnetic biosorbents (MB) depend on
the raw biomass, properties of metal nanoparticles, modification/synthesis methods, and process
parameters which influence the performance of removal efficiency of organic and inorganic
contaminants. lon exchanges, electrostatic interaction, precipitation, and complexation are the
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dominant sorption mechanisms for ionic contaminants whereas hydrophobic interaction, interparticle
diffusion, partition, and hydrogen bonding are the dominant adsorption mechanisms for removal of
organic contaminants by magnetic biosorbents. In generally, low pyrolysis temperatures are suitable for
ionic contaminants separation, whereas high pyrolysis temperatures are suitable for organic
contaminants removal. Additionally, magnetic properties of the biosorbents are positively correlated
with the pyrolysis temperatures. Metal-based functional groups of MB can contribute to an ion
exchange reaction which influences the adsorption capacity of ionic contaminants and catalytic
degradation of non-persistent organic contaminants. Metal modified biosorbents can enhance
adsorption capacity of anionic contaminants significantly as metal nanoparticles are not occupying
positively charged active sites of the biosorbents. Magnetic biosorbents are promising adsorbents in
comparison with other adsorbents including commercially available activated carbon, and thermally and
chemically modified biochar in terms of their removal capacity, rapid and easy magnetic separation
which allow multiple reuse to minimize remediation cost of organic and inorganic contaminants from
wastewater.

Aerobic Granulation of Micrococcus Aloeverae Strain SG002 and Its Application in Oil
Remediation and Polyhydroxyalkanoates (PHA) Production.

Sayanti Ghosh® and Saswati Chakraborty?
(1)Centre for the Environment, Indian Institute of Technology Guwahati, Guwahti, India,
(2)Department of Civil Engineering, Indian Institute of Technology Guwahati, India

Aerobic granulation technology is an effective outcome in industrial wastewater treatment. Granulation
technique became popular for its simple operation with less space and resource consumption having
highly settleable compact sludge granules consisting of numerous pollutant tolerant microbial
populations. In oily wastewater treatment, mixed sludge aerobic granules often suffered from slow
granulation and rapture in high oil concentration. Micrococcus aloverae strain SG002 isolated from
effluent treatment plant of Indian Qil Corporation Limited, Guwahati, India, featured fast self
granulation in an aerobic granular reactor (AGR) while treating complex oily wastewater containing 1000
mg/L chemical oxygen demand (COD) and 250 mg/L emulsified diesel. In 50 days, granule biomass
concentration and extracellular polymeric substances reached up to 6.34+0.55 mg/L and 216+2.14 mg/g
VSS (volatile suspended solids), respectively. Electron microscopic images revealed dense spherical
microbial granule structure. Granules were capable of 99+0.23% COD and 95.34+1.12% oil removal
within 50 days of operation. However, at the end of feast phase granules produced approximately
312+10 mg/g VSS biodegradable polymer polyhydroxyalkanoates (PHA) which is considered to be an
ecofriendy bioplastic. AGR treated effluent was reused for watering Cicer arietinum legume plants. AGR
effluent (oil concentration: 12.5+0.5 mg/L) proved to be very less phototoxic providing good plant
growth with 0.67+0.011 mg/g F.W (fresh weight) cholorophyll, 0.11 p mole H,0, split/mg F.W. catalase
and 0.056+0.002 A Absorbance/mg F.W. peroxidase contents after 4 weeks. Hence, this granulation
strategy revealed a new scope in petroleum wastewater treatment with potential biomaterial
production and water reuse in agricultural irrigation.

Green Engineering Studies on Potential Solvent for the Removal of Endocrine Disrupts
Chemicals from Water Matrices: A COSMO-RS Model Based Approach.

M.S. Vivek,, R Anantharaj’, and Sathish kumar K?

(1)Chemical Engineering, SSN College of Engineering, Rajiv Gandhi Salai (OMR), Kalavakkam,
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Tamilnadu-603110., CHENNAI, India, (2)Chemical Engineering, SSN College of Engineering,
Chennai, India

A thoughtful study on screening, synthesising and characterising various lonic liquids (IL's) and Deep
Eutectic Solvents (DES) for the extraction of endocrine disrupts chemicals (EDCs) like bisphenol A,
phenol, B-estradiol from water matrices based on COSMO-RS theory. The DFT method will be used to
produce more reliable geometries for hydrogen-bond formation in the mixture of solvent and EDCs. The
structural properties such as binding energy, orbital energy and partial charge of atoms on the
molecules were measured and these are useful descriptors for the strength of hydrogen bond, short-
range and long-range interaction between screened solvent and EDCs at molecular and atom level.

Excess thermodynamic properties of binary mixture were determined in order to understand
the deviation from ideal solution behaviour and are easily relate activity coefficients. The
activity coefficient at infinite dilution describes the non-ideality for chosen species in a mixture
based on solute-solvent interactions. Finally, the extraction process was conducted using
screened solvent and examined the tie line composition in order to generate the triangular
diagram to better understanding of solute-solvent behaviour and determined the efficiency of
the separation process at atmospheric conditions. The reliability and consistency of the
experimental data will be evaluated by using Othmer-Tobias and Hand equation. The
effectiveness of extraction of EDCs from water matrices using IL’s and DES were measured by
means of selectivity, distribution coefficient and performance index. On the other hand, the
feasibility test was carried out for solvent regeneration and reuse which makes water
insensitive solvent attractive process involving multiple cycles.

PLENARY SESSION I1
Microplastics:ALL That Glitters Is NOT Gold.

Nanthi Bolan
GCER, University of Newcastle, Newcastle, Australia

Particulate plastic inputs to terrestrial and aquatic ecosystems cover range of particle size including
microplastics and nanoplastics. Particulate plastics encompass a group of plastic polymers, and there are
two types of particulate plastics that can enter the environment. Primary particulate plastics are
manufactured and are a direct result of anthropogenic use of plastic-based materials. Secondary
particulate plastics are plastic fragments resulting from the breakdown of larger plastic pieces. While
wastewater discharge is a major source of particulate plastic input to aquatic ecosystem, application of
biowastes such as biosolids and compost leads to particulate plastic input to soil. The UNEP identified
that large quantities of particulate plastics found within the marine environment have originated from
land-based sources. Both primary and secondary particulate plastics persist both in terrestrial (i.e., soil)
and aquatic (i.e., marine and freshwater) ecosystems.

Particulate plastics input to soil can have both beneficial and detrimental impacts on soil
characteristics and organisms. For example, polyacrylamide is used to promote flocculation and
soil aggregation, thereby mitigating soil erosion. Particulate plastics impact environmental
contaminant interactions in soil by serving as a vector for contaminant transport and by altering
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contaminant bioavailability in soil. As a vector, particulate plastics release toxic chemicals
added during the manufacture of plastics to the soil environment. Despite the link between
marine-based and to land-based sources of particulate plastic inputs, the majority of scientific
research on particulate plastics has focused on their effects in aquatic environments. This
presentation covers the sources, distribution and impacts of particulate plastics in soil.

The Need for Sustainable Management of Plastics and Microplastics- Chemical Toxicity and
Health Impacts.

Ming Hung Wong
Department of Science and Environmental Studies, The Education University of Hong Kong,
Hong Kong, China

A wide range of persistent and toxic chemicals is generated through the use of various consumer
products: pharmaceuticals and personal care products (PCPPs), detergents, disinfectants, plasticizers,
preservatives, microplastics, etc. These chemicals and their metabolites can be found in different
environmental media, including wastewater, agricultural and urban runoff, rivers, ground and drinking
water. The conventional wastewater and (drinking) water treatment processes are not always efficient
in removing them. Some of these chemicals may enter the food chain, posing health threats, mainly
through consumption of contaminated seafood. The major objectives of this presentation are to review
the current status on the sources, fates and health effects of these chemicals, with emphasis on
phthalates, bisphenol A, perfluorooctane sulfonate (PFOS), and PCPPs, citing some local examples in
South China . It is also intended to review the exposure pathways of these chemicals, and their potential
associations with body loadings and associated health effects. It is known that autism spectrum
disorders in children is related to exposure to various environmental pollutants. These endocrine
disrupting chemicals are widely detected in indoor dust, food items such as fish and meat, and blood
plasma of local residents. There seems to be an urgent need to study the potential toxic effects of
microplastics, including those derived from PCPPs, as they are now widely distributed in the coastal
environment, and their uptake mechanisms by seafood, and health impacts on consumers are largely
unknown. It seems essential to manage these emerging chemicals of concern more effectively, both
nationally and internationally.

INVITED SESSION 4 - SUSTAINABLE ENERGY AND WATER PRACTICES

Invited Talk: Green and Sustainable Remediation of Contaminated Groundwater: Links to
Sustainable Development Goals.

Deyi Hou
School of Environment, Tsinghua University, Beijing, China

In recent years, the concept of ‘Green and Sustainable Remediation’ (GSR) has emerged. It has provided
a specific context for wiser decision making in groundwater remediation, with an emphasis placed on
the overall Net Environmental Benefit (NEB) of remediation. GSR provides a framework where waste
materials are granted greater value than virgin materials, which typically present greater cost in a life
cycle. For the same reasons, in situ is valued above ex situ remediation, and low cost is valued above
high cost remediation, so that the world’s limited resources can be put to best use. The advancement of
GSR principles bring about an incentive to promote new remediation technologies, with the aim in mind
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of enhancing NEB. This departs from the traditional driving incentive, which, historically, has been to
develop the best available technology (in terms of the reduction of risk from groundwater
contaminants) not entailing excessive costs. As such, the growth of GSR in the remediation industry
should proceed hand-in-hand with the production of new technologies. We further discuss how the GSR
movement in the remediation industry is linking sustainable development goals (SDGs) for health (e.g.,
Goal 3) with socio-economic goals (e.g., Goal 8).

Invited Talk: Rational Design for Efficient and Stable Halide Perovskite Solar Cells.

Jun Hong Noh
School of Civil, Environmental & Architectural Engineering, Korea Universdity, Seoul, Korea,
Republic of (South)

The haldie perovskite solar cells (HPSCs) have shown impressive progress in power conversion efficiency
(PCE) in the last several years. This progress is attributed to developments of device architecture,
perovskite halides, and fabrication process based on materials and devices engineering. However, there
still remain many challenging issues on the HPSCs to be commercialized in the various applications in
terms of PCE and long-term stability. For example, a breakthrough in materials and devices engineering
is required for further improvement of PCE and long-term stability as well as the development of the
scalable process. Among them, we have focused on the management of charge collection including a
reduction of open circuit voltage deficit that is a difference between band-gap of the light absorbing
halide and open-circuit voltage of the completed device as well as an increase in fill factor. The voltage
deficit and fill factor are the result of a complex combination of factors including trap concentration,
interfacial imperfection, energy band position arrangement, intrinsic electrical conduction, and even
morphology of layers in perovskite solar cells. In this talk, our approaches will be introduced to improve
charge collection properties and long-term stability in HPSCs in terms of n-type, p-type and light
absorbing halide materials engineering.

Invited Talk: DOC Release from Peatlands By Reduction in Acid Deposition.

Hojeong Kang
Civil and Environmental Engineering, Yonsei University, Seoul, Korea, Republic of (South)

Increases in dissolved organic carbon (DOC) concentrations in streams have been recorded at locations
across the world. A large proportion of DOC originates from watersheds with organic soils such as
peatlands, which store over a third of global soil organic carbon. One suggested mechanism for the
enhanced decomposition of peat and the releases of DOC is recovery from acidification. However, no
biological role in the process has yet been identified. Here, we report extracellular enzyme activities and
microbial composition in peatlands of Korea, the UK, Japan and Indonesia, and find higher pH to
promote phenol oxidase activities, greater abundances in Actinobacteria and fungi, and enhanced pore-
water DOC concentrations. Our pH manipulation experiments also showed that increase in pH enhanced
phenol oxidase activity and DOC production with greater Actinobacterial and fungal abundances. Finally,
knockout or addition of phenol oxidase dramatically changed DOC and phenolic production, indicating
the central role of phenol oxidase in DOC mobilization.
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PARALLEL SESSION 5A - SUSTAINABLE ENERGY

Alternative Green FUEL from Natural Waste Using DEEP Eutectic Solvent: Experiment and
COSMO-RS MODEL.

Saranya P, R Anantharaj?, Gnanaprakash D, Vichitra M?, and M.S. Vivek,?

(1)Chemical Engineering, SSN College of Engineering, Chennai, India, (2)Chemical Engineering,
SSN College of Engineering, Rajiv Gandhi Salai (OMR), Kalavakkam, Tamilnadu-603110.,
CHENNAI, India

Diesel engines are the major source for transportation, thermal power generation and various
miscellaneous industrial applications which is powered by non-renewable fossil fuels that powers most
of the world. But due to fast depletion, increasing cost and emission of Smoke, Hydrocarbon, COx, NOx
and SOx components during the combustion of fossil fuel, it is necessary to produce an alternative
cleaner burning fuel. Biofuel, also known as green fuel is synthesized from natural sources such as plants
and animals are renewable and abundant source of energy which is more environmental friendly than
the conventional fossil fuels. In this work, Cardanol, which is extracted from CashewNut Shell Liquid
(CNSL) is used as a primary source for the production of alternative green fuel. CNSL, a reddish brown
viscous liquid is a mixture of unsaturated phenolic components namely anacardic acid, cardanol, cardol
and 2-methyl cardol. Cardanol is extracted from CNSL by using a suitable Deep Eutectic Solvent (DES)
and is then blended with different fuel blends such as Diesel, Petrol, Kerosene, Methanol and Ethanol at
different proportions to increase its engine efficiency without any engine modifications. This newly
synthesized biofuel will be characterized in terms of Total Fuel Consumption, Specific Fuel Consumption,
Brake Power, Indicated Power, Mechanical Efficiency, Brake Thermal Efficiency, Indicated Thermal
Efficiency and Emission of Smoke, Hydrocarbon, COx, NOx and SOx components

Attached Algae Cultivation for Coupling Sustainable Biomass Production and Environment
Remediation.

Sungwhan Kim, Eric Monroe, and Ryan Davis
Biomass science & Conversion Technologies, Sandia National Laboratories, Livermore, CA

Algae has always been playing critical role in humanity by being very bottom of the food chain as well as
responsible for more than half of oxygen generation on earth, further now is considered one of the most
captivating alternative energy resources to replace fossil fuel. Algae has the potential to be used not
only in biofuel, but also in many other products such as food supplements, animal feed, bioplastics, and
cosmetics. This inexhaustible potential of algae has continued to draw attention to itself in academia
and industry. Especially, efforts on the development of attached algae cultivation have been proliferated
since it significantly reduces harvest/dewatering cost and contamination risk, which were the biggest
challenges that typical suspended cultivation system had have. In this talk, Sandia National Labs’ effort
on attached algae cultivation for coupling sustainable biomass production and environment remediation
will be discussed. Sandia has been deploying periphytic attached algae flow-ways, formerly known as
Algal Turf Scrubber (ATS), at multiple contaminated location in US and running multiple years to see its
sustainability in biomass productivity and ability to remove nutrients from contaminated source water.
As a result, we were able to achieve consistent nutrient removal and biomass productivity without any
crash for years at all our deployment locations. In addition, another type of attached cultivation
technique, porous substrate-based attached cultivation will be introduced and its potential in algae-
based high value product market will be discussed.
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COSMO-RS Model Prediction of Polarity, Solubility, Activity Coefficient at Infinite Dilution,
Hentrya€™s Constant and Vapour Pressure of Hydrogen in Imidazolium Based lonic Liquids at
Different Temperatures (298.15 to 368.15)K.

R Anantharaj, K. Kadambanathan, and M.S. Vivek,
Chemical Engineering, SSN College of Engineering, Rajiv Gandhi Salai (OMR), Kalavakkam,
Tamilnadu-603110., CHENNAI, India

Hydrogen is an alternative fuel in the future due to avoiding global warming, global energy problems,
and environmental impact and thereby to preserve the environment and to safeguard human health. On
the other hand, the scarcity of petroleum or its reduced value, as a fuel with respect to non-energetic
uses and Sevier environmental issues due to emission of COx,SOx and NOx during combustion of fossil
fuel or liquid fuels. In this context, the use of ionic liquids (IL’s) such as Imidazolium salt as a sustainable
hydrogen storage material due to their unique properties such as no vapour pressure, high thermal
stability, fast hydrogenation and dehydrogenation reaction at moderate temperature than that of
lithium boron hydride (LiBH;) and ammonia borane (NHsBH,). Therefore, in this work, the polarity,
solubility, activity coefficient at infinite dilution and vapour pressure of hydrogen in Imidazolium based
ionic liquids (alkyl range from methyl - decyl with limited fluorinated anions such as tetrafluoroborate
(BF4), hexafluoroborate (PFs), triflate (TFO), trifluoroacetic acid (TFA) and bis (trifluoromethane)
sulfonamide (NtF,). This results were analyzed in terms of H-H interaction, charge — charge interaction
and electron pair affinity at atom and molecular level using COSMO-RS model. Because the specific
interaction between IL's and hydrogen atom or molecules are locally important for nucleation and
enhance the fast hydrogenation and dehydrogenation reaction at atmospheric or moderate condition.

Methyltriphenyl-Phosphoinum Bromide-Based Dess for Flue Gas Decarbonization:
Experimental and Simulation Approach.

Mohd Belal Haider, Mata Mani Tripathi, and Rakesh Kumar
chemical engineering, Rajiv Gandhi Institute of Petroleum Technology, Jais, Amethi, India

In this work three different methyltriphenylphosphonium bromide based deep eutectic solvents (DESs)
were synthesized and their ability to capture CO, was experimentally investigated. Ethylene glycol,
diethylene glycol and glycerol were used as hydrogen bond donor for DESs synthesis. The CO, uptake in
DESs were measured using pressure drop method at different temperature and pressure. Critical
properties of synthesized DESs were calculated using “Modified VFT” equation. Peng-Robinson equation
of state was used to model the experimental vapor liquid equilibria data of CO,/DESs system. In
addition, flue gas decarbonization process was simulated using predicted properties data and
experimental VLE data. Sensivity analysis was employed to the DESs-based process to obtain the optimal
parameters. In addition, heat integration was used to further lower down the energy requirement.

Oscillating Flow Fields in Thermoacoustic Energy Systems.

Govind Harikumar'?, Lu Shen?, Kai Wang?, Swapnil Dubey?, and Fei Duan?

(1)Energy Research Institute @NTU, Interdisciplinary Graduate School, Nanyang Technological
University, Singapore, Singapore, (2)School of Mechanical and Aerospace Engineering, Nanyang
Technological University, Singapore, Singapore, (3)Institute of Refrigeration and Cryogenics,
Zhejiang University, Hangzhou, China
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A thermoacoustic Stirling engine can produce electric power by simultaneously utilizing the cold energy
from liquefied natural gas re-gasification process and the waste heat from the exhaust of gas turbines
using a pair of linear alternators. However, the actual efficiency of the device when tested was much
lower than that predicted by the design software. This might be due to un-accounted non-linear effects
like entrance effects, vortex shedding, acoustic streaming etc. which affect the energy transfer
processes occurring in the vicinity of the thermoacoustic core or stack/regenerator. It is therefore
necessary to further understand and investigate these non-linear effects in an oscillating flow in order to
develop more accurate models to predict the performance of thermoacoustic systems and improve the
efficiency. To study and observe these phenomenon, a standing wave thermoacoustic system was setup
with a parallel plate stack made of acrylic for its simplicity. A loudspeaker is used to generate pressure
oscillations inside the standing wave resonator and create a temperature gradient across the stack ends.
The flow near the thermoacoustic stack is visualized using particle image velocimetry technique. We can
observe vortex generation at the edges of the plates followed by elongation and shredding as the cycle
progresses. These vortices interact with the stack and each other in reverse flow to form complex
structures that might affect the heat transfer process and the efficiency of the system.

Recovery of the Waste Heat from Low Temperature and High Temperature Proton Exchange
Membrane Fuel Cell Using Water Based Adsorption Chiller.

Mujahid Naseem, Muhammad Usman Sagheer, SangHyoun Park, Myungho Song, Sangyong Lee
Dongguk University, Seoul, Korea, Republic of (South)

With the immense problem of global warming, clean energy resources are the way to salvation for the
future generations. Fuel cell power plants are highly promoted to serve this as they give off zero
emissions making them environment friendly. Low temperature Proton Exchange Membrane fuel cells
are utilized for generating electrical energy from hydrogen gas mostly used in combined heat and power
cogeneration for maximum efficiency. For a sustainable energy model, the concept of trigeneration is
introduced by various researchers in which cooling is also achieved from the waste heat of the fuel cell.
Moreover for an environment friendly system, adsorption chilling is the most favorable as it does not
involve any chlorofluorocarbons nor any other toxins as water is the working fluid for this device.
Regeneration of the adsorbent consumes waste heat from the fuel cell. The effect of using a low and/or
a high temperature Fuel cell is studied when used in a trigeneration system, and it is found that despite
lower efficiency of high temperature fuel, the net system efficiency would be maximum. In contrast to
low temperature fuel cell, which is optimal for use in a combined heat and power cogeneration system,
high temperature fuel cell serves the best cause when used in a trigeneration system. This is mainly due
to the rapid drop in performance of the adsorption chiller with decreasing adsorbent regeneration
temperature.

PARALLEL SESSION 5B - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

Using Neural Network to Predict Pyrolysis Biochar Production and Its Impact on Low-Carbon
Agricultural Development in Scotland.

Yize Li' and Siming You?

(1)James Watt School of Engineering, University of Glasgow, Glasgow, United Kingdom,
(2)Division of Systems, Power & Energy, School of Engineering, University of Glasgow, Glasgow,
United Kingdom
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Sustainable agricultural development is one of the major challenges that call for effective actions.
Agricultural residues have been long used as an important bioresource for energy and material recovery.
In recent, significant attention has been paid to the production of biochar from the pyrolysis of
agricultural waste, and the application biochar for soil amendment and carbon abatement.

Based on an extensive review of existing data, this study developed a framework consisting of artificial
neural networks (ANN) and the least squares support vector machine (LS-SVM) modelling to predict the
biochar yield and quality from the pyrolysis of agricultural waste biomass and the impacts of biochar soil
application on crop productivity. The framework utilised the adaptive neuro-fuzzy inference system
approach and is able to predict biochar production under different pyrolysis conditions such as
feedstock types (compositions), temperature and heating rates. The framework was used to evaluate
the carbon abatement and agriculture productivity enhancement potential of soil amendment in
Scotland by biochar produced from major Scottish agricultural residues

Materials Conservation and Circularity Index Applied to Ccus.

Pavan Kumar Naraharisetti
Newcastle University, Singapore, Singapore

Several indices for circularity index have been proposed and applied to various organizations in the
manufacturing sectors; however, the application of circularity index to the Chemical Process Industries
and CCUS (Carbon Capture, Utilization Storage) is rather limited. Nevertheless, circular economy and
CO; capture are considered as the means of mitigating climate change associated with the release of
CO;and it is important that we apply an appropriate Circularity Index to this sector. In view of this, we
consider the Materials Circularity Index (MCI) proposed by the Ellen MacArthur foundation and modify it
to develop the modified Materials Circularity Index (mMCI). We then apply the mMCI on the process of
CO; mineralization and compare it with the processes for Carbon Utilization. In addition, we propose
that all linear processes are not the same and that it is important to consider the mMCI along with an
index for resource use and conservation (the Resource Conservation Index, RCl) so that the different
linear (poorly designed ‘Circular Economy’) processes and circular processes can be compared against
one another. We further show that both these indices can be combined and call the same as the
‘Materials Conservation and Circularity Index’, MCCI. For the purpose of this work, we analyse three
case studies and compare one against the other. Briefly, one case study on CO, mineralization consisting
of three scenarios and two cases of CO, utilization are considered.

Immobilization of Potentially Toxic Elements in Contaminated Soils Using Various Soil
Amendments.

Kumuduni Niroshika Palansooriya® and Yong Sik Ok?

(1)Korea Biochar Research Center, O-Jeong Eco-Resilience Institute (OJERI), Division of
Environmental Science and Ecological Engineering, Korea University, Seoul, Korea, Republic of
(South), (2)Department of Environmental Science and Ecological Engineering, Korea University,
Seoul, Korea, Republic of (South)

Soil contamination by potentially toxic elements (PTEs) has led to adverse environmental impacts. In this
review, we discussed remediation of PTEs contaminated soils through immobilization techniques using
different soil amendments with respect to type of element, soil, and amendment, immobilization
efficiency, underlying mechanisms, and field applicability. Soil amendments such as manure, compost,
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biochar, clay minerals, phosphate compounds, coal fly ash, and liming materials are widely used as
immobilizing agents for PTEs. Among these soil amendments, biochar has attracted increased interest
over the past few years because of its promising surface properties. Integrated application of
appropriate amendments is also recommended to maximize their use efficiency. These amendments can
reduce PTE bioavailability in soils through diverse mechanisms such as precipitation, complexation,
redox reactions, ion exchange, and electrostatic interaction. However, soil properties, such as soil pH,
and clay, sesquioxides and organic matter content, and processes, such as sorption/desorption, and
redox processes, are the key governing factors determining amendments’ efficacy for PTEs immobilizing
soils. Selecting proper immobilizing agents can yield cost-effective remediation techniques and fulfill
green and sustainable remediation principles. Furthermore, long-term stability of immobilized PTE
compounds and the environmental impacts and cost effectiveness of the amendments should be
considered before application.

Development of Low Cost Deep Eutectic Solvents for Extraction of Polyphenols from Natural
Waste.

Vichitra M, R Anantharaj?, Saranya P!, and M.S Vivek!

(1)Chemical Engineering, SSN College of Engineering, Chennai, India, (2)Chemical Engineering,
SSN College of Engineering, Rajiv Gandhi Salai (OMR), Kalavakkam, Tamilnadu-603110.,
CHENNAI, India

Cashew Nut Shell Liquid (CNSL) is a low-cost material for unsaturated phenol, which in terms a useful by
product of cashew industry. The nuts has a shell of about 1/ 8 inch thickness inside which is a soft honey
comb structure containing a dark reddish brown viscous liquid. These liquid contains phenolic
compounds such as cardanol, anacardic acid, 2-methyl cardol. The first two compounds are monohydric
phenol and others two compounds are dihydric phenol. The thoughtful process of these work includes
extraction of phenolic compounds using low cost deep eutectic solvents (DESs). The extracted sample
will be analyzed by UV, FTIR and NMR analysis for screening the potential solvent and generate phase
equilibria diagram using the tie line composition for better understanding the solute-solvent interaction
and determine the efficiency of the separation process at atmospheric conditions. The reliability and
consistency of the experimental data will be evaluated by using Othmer-Tobias and Hand equation. The
RMSD value are calculated for the predicted COSMO-RS tie-line data and experiment data. The
effectiveness of extraction of cardanol using DESs are studied by COSMO-RS predictions along with the
experimental LLE data with selectivity, distribution coefficient and performance index. The DFT method
will be used to produce more reliable geometries for hydrogen-bond formation in the mixture of solvent
and Phenolic compounds. On the other hand, the feasibility test was carried out for solvent
regeneration and reuse which makes water insensitive solvent attractive process involving multiple
cycles.

Molecular Dynamics Simulations on Extractive Desulfurization of Fuels By Cobalt
Chloride/Choline Chloride/Peg-200 Metal Based Deep Eutectic Solvents.

Aibek Kukpayev
Chemical and Material Engineering, Nazarbayev University, Nur-Sultan, Kazakhstan

Considering environmental issues, desulfurization process is of paramount importance to produce fuel
with low sulfur content. In recent decades, novel sustainable deep eutectic solvents (DESs) illustrated
high extractive capacity and efficiency in such desulfurization processes. In this work, interactions of
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metal-based DESs with model oil consisting of thiophenic compounds were analyzed by using molecular
dynamic simulation. In particular, a combination of choline chloride (ChCl): polyethylene glycol (PEG-
200): cobalt chloride (CoCly)at a ratio 1:2:1 and a combination of tetrabutylammonium chloride (TBAC):
PEG-200: CoCl, at a ratio 1:2:0.25 were simulated, separately, with model oil at 25 °C & 1bar. The
simulations reveal lower interaction energies between the constituent compounds of MDESs as
compared with their pure state supporting the formation of MDES. Furthermore, detailed analysis of the
extraction process reveals that both MDES have strong interactions with refractory sulfur compounds in
model oil indicating a high desulfurization efficiency. While extraction efficiency weakly correlates with
variation in the hydrogen bond acceptor, hydrogen bond donor, it strongly depends on temperature. As
DESs are highly viscous, we herein propose a trade-off between adding water to decrease DES’s viscosity
and the efficiency of desulfurization. Taken together, the presented herein present mechanism of
desulfurization at molecular level and develop guidelines for practical usage of MDESs in the process.

INVITED SESSION 6 - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

Invited Talk:A Building Momentum for Global Sustainability Using the Principles of Behavioral
Economics.

Jeffrey R. Seay
Chemical Engineering, University of Kentucky, Paducah, KY

Despite the current threat from climate change, plastic collecting in the world’s oceans, and the steady
loss of biodiversity, the world continually fails to take action with regard to our rapidly changing
ecosystem. Unfortunately, waiting on governments to act is no longer a viable option. Rapid change is
needed and the pace of diplomacy is simply too slow. Democratic governments are reactionary and due
to the principle of hyperbolic discounting, taking action to solve future problems is not a priority, even
as the threat of potential ecological catastrophe draws ever closer. Change is in the hands of individuals,
and it is our decisions and behaviors that will influence the future of our planet and our ability to inhabit
it. Therefore, building momentum for sustainable behavior must begin with individuals. The neoliberal
approach to environmental protection posits that individuals are motivated by rational self-interest, and
that economic incentives are necessary to achieve environmental goals. However, recent research
suggests that monetary gain alone actually negatively impacts behavior, and often neglects the rural
poor. As a result, models for projects designed to benefit the environment need more than just a
monetary incentive, they must incorporate all three pillars of sustainability: environment, economy and
society. This contribution will describe the role behavioral economics plays in the choices made by
producers and consumers.

Invited Talk: Advanced Membranes for Desalination and Water Treatment.

Sungkwon Jeon, Sung-Joon Park, and Jung-Hyun Lee
Department of Chemical and Biological Engineering, Korea University, Seoul, Korea, Republic of
(South)

Polyamide (PA) thin film composite (TFC) membranes, consisting of an ultrathin PA selective layer on a
porous support, are the predominant material platform of membranes for desalination and water
treatment. The PA selective layer is conventionally prepared via interfacial polymerization of
multifunctional amine and acyl chloride monomers. Despite of its high permselectivity, the PA layer has
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a very complex and rough structure, which limits the performance and durability enhancement of the
membrane and hampers our understanding of the structure-property relationship of the membrane.
This concern necessitated the development of the fabrication technique of the PA layer with the
precisely controlled and well-defined structure. In this talk, advanced membrane materials with well-
defined physical and chemical PA structures were fabricated via new fabrication methods, including
layered interfacial polymerization and dual slot coating, and new building block chemistry. The prepared
PA layers were used as a model material platform for studying its structure-property relationship as well
as a practical material platform for improving the membrane performance and durability.

Invited Talk: Geopolymerisation Using Coal Fly Ash and Wood Fly Ash with Internal and
External Alkali Sources.

Arun Kumar Prabhakar® and Chi-Hwa Wang?

(1)NUS Environmental Research Institute, National University of Singapore, Singapore,
Singapore, (2)Department of Chemical and Biomolecular Engineering, National University of
Singapore, Singapore, Singapore

Geopolymers offer several advantages over Ordinary Portland cement(OPC), especially in terms of
environmental sustainability and physiochemical properties. Here geopolymers were formulated using
coal fly ash with high iron oxide and calcium oxide contents and displayed improved heat resistance, but
a relatively lowered acid resistance than conventional OPC. The costs of alkaline reagents used and the
benefit of geopolymer selling were the major factors affecting the economic feasibility of geopolymer
production. To further lower this cost incurred due to use of external alkaline reagents and to facilitate
the recycling of more ash, a follow-up study using wood fly ash as the alternative source of alkaline
activator for the geopolymerisation with coal fly ash was done. However, the leaching of heavy metals
from the wood fly ash could potentially pose an environmental concern. Therefore, the focus of this
study was to reduce the leachability of wood fly ash throughout the geopolymerisation process and to
understand the effects of various factors on the leaching process. Our result showed that the dominant
factor was the type of alkaline activator. By comparing the leaching data to the Denmark’s leaching
criteria, the best performing geopolymer sample uses wood fly ash as its alkaline activator, thus doing
away with any external alkaline source and reducing the overall cost.

Invited Talk: Biochar As a Support for Triumphing Sustainable Development Goals.

Meththika Vithanage
Ecosphere Resilience Research Center, Faculty of Applied Sciences, University of Sri
Jayewardenepura, Nugegoda, Sri Lanka

Biochar is a carbonaceous material produced under pyrolysis or gasification of various waste biomasses
as feedstocks with lignin, cellulose and hemicellulose. Composition of biochar plays a role in determining
its application. Biochar has received strong attention from researchers in diverse fields due to its unique
and universal characteristics. The Global Goals (17 in number) are set up to end poverty, protect the
planet and ensure that all people enjoy peace and prosperity known as Sustainable Development Goals
(SDGs) became an universal action. The objective here is to assess biochar’s capacity in achieving the
said SDGs. Biochar from agri-waste amalgamation with wastewaters may reduce the fertilizer use will
reduce poverty while soil conditioning with biochar improves soil fertility converting poor soils into
productive land will leads to zero hunger. Biochar is extensively used in soil and water remediation and
hence achieving 3™ and 6% goals; good health & well-being and clean water sanitation are promising.
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Waste to energy helps in waste minimization via producing biochar, which can be used to remediate
environmental pollution from landfills. Converting waste into usable material leads to circular economy
with material recycling demonstrate sustainable production and consumption. Sri Lanka is trying to
generate biochar using municipal solid waste as a multi solution approach to open dumping of waste.
Biochar reduces green-house gases while its addition to water and soil reduce nutrient leaching helps
life below water. Reclamation, remediation, restoration improve life on land. Hence, biochar is the
future material for the globe to achieve sustainability.

SESSION 7 - ECONOMIC, SOCIAL, CLIMATIC AND ENVIRONMENTAL ISSUES

A Sustainable Approach Towards Non-Photosynthetic Conversion of Carbon-Di Oxide to Bio-
Diesel Utilizing Mixed Microbial Culture- Steps Towards Climate Change.

Smita Raghuvanshi', Somesh Mishra?, and Suresh Gupta’®

(1)Chemical Engineering, Birla Institute of Technology and Science (BITS) - BITS Pilani, Pilani
Campus, Rajasthan, India, Pilani, India, (2)Chemical Engineering, IIT Delhi, India, New Delhi,
India, (3)Chemical Engineering, Birla Institute of Technology & Science, Pilani, Pilani, India

Concentration level of carbon dioxide (CO,) in the atmosphere has reached around 400 parts per million,
in the last three million years. This has resulted in the problem of global warming and climate change.
One of the efficient solution which is suggested is the carbon capture utilization using biological route.
Hence, in the present abstract, we are discussing our experimental work (batch mode), which involves
removal of CO, utilizing mixed microbial culture obtained from city's sewage treatment plant (STP). This
can be referred as an example of non-photosynthetic conversion of CO,. The work discusses few sets of
experiments which were carried out to analyze the leachates (biomass + supernatant) obtained from
experiments using FTIR and GC-MS for the identification of value-added products. The feasibility of the
process was checked, also, theoretically by performing approximate carbon balance and thermodynamic
assessment. The mixed microbial culture has shown the removal efficiency of around 78% at 100 ppm of
Fe(Il) concentration which is more when results were compared with individual strains of P.putida (RE —
67.44%) and E.cloacae (RE — 58.44%). The by-product characterization confirmed the presence of fatty
acids (C7—C25) and hydrocarbons (C9-C32) in the extractable amount. The FAME content yield obtained
from fatty acids, was found to be at its maximum of 91.55% for the mixed microbial culture and
qualified as biodiesel. The present work paved a possible pathway for non-photosynthetic production of
biodiesel, which is a step towards sustainable processes and has a potential to fulfill present day
industrial needs.

Highly Active and Stable Bimetallic Rhfe/HAP Catalyst for Direct and Non-Thermal Plasma
Synergistic Catalysis of Noo Decomposition.

Xiao Tan, Qinghua Lu, Suitao Qi, and Libin Shi
Xi’an Jiaotong University, School of Chemical Engineering and Technology, Xi’an, Shaanxi, China

The motivation for this paper is to further improve the efficiency of N,O decomposition on bimetallic
catalysts which often possess a superior performance than their monometallic counterparts by non-
thermal plasma (NTP) synergistic effect. The N.O decomposition in the presence of hydroxylapiatite
(HAP) supported Rh and Fe monometallic and bimetallic catalysts have been investigated. Also NTP
synergistic effect has been inspected. The HAP is prepared at different pH values and the Rh/Fe
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supported catalysts synthesized by impregnation method. The research illustrates that basic sites are in
favor of N,O decomposition. The bimetallic catalyst RhFe/HAP-11 possesses a superior performance
compared to its monometallic counterparts. The Tso values of RhFe/HAP-11 is 2852C and that of the
catalyst with hydrogen pretreatment is 2072C which is the minimum value as far as we know. When
plasma is applied to synergistic catalysis, N,O conversion on RhFe/HAP-11 at 2002C increases a lot from
35.7% to 84.1% (one-stage mode) and 81.0% (two-stage mode). And the N,O conversion increases with
the rise of plasma discharge power. The results of the catalyst characterization by XPS, SEM, TEM
demonstrated that metal particles on the catalyst without pretreatment are in oxidation state and
uniformly dispersing, zero-valence metal on catalyst make the N,O conversion higher. TG curve and
continue test illustrate that the catalyst has ideal thermal stability. All the results show that with
RhFe/HAP-11 catalyst and non-thermal plasma synergistic catalysis in the N,O decomposition, ideal
conversion can be gotten in the low temperature range.

High-Value Added Valorization of Food Waste Streams to Rhamnolipids.

Guneet Kaur, Jonathan Wong, Kristiadi Uisan, Raffel Dharma Patria, and Johnravindar Davidraj
Hong Kong Baptist University, Hong Kong, Hong Kong

Globally, food waste constitutes 30-50% of total municipal solid waste while landfilling remains the main
treatment technology. From a circular economy perspective, this treatment option is not sustainable
due to greenhouse gases emission and breakdown of nutrient cycling. Meanwhile, the recent
sustainable development goals emphasize on food security, environmental protection and material and
energy efficiency, and therefore, have become the key drivers for food waste valorization to high-value
products. In the present work, we investigated the feasibility of bioconversion of mixed, post-
consumption leftover food waste into rhamnolipids biosurfactant using Pseudomonas aeruginosa. Food
waste was obtained from university cafeteria in Hong Kong. The food waste hydrolysate was obtained
by mixed culture acidogenic fermentation instead of using expensive commercial enzymes. Preliminary
experiments compared the rhamnolipids production efficiency on (food) waste streams including waste
cooking oil and mixed food waste with refined hydrophilic substrates such as glucose and glycerol, and
hydrophobic carbon sources such as oleic acid and fresh canola oil. Food waste emerged as the best
feedstock for rhamnolipids production and was subsequently used for fermentation in a laboratory
bioreactor. Characterization of produced rhamnolipids was performed by Liquid Chromatography with
tandem Mass Spectrometry (LC-MS/MS) and Fourier Transform Infrared Spectroscopy (FTIR). It was
shown that food waste-derived rhamnolipids predominantly contained Rha-C10-C10 and Rha-Rha-C10-
C12 congeners. Further improvement in product concentration and yield through optimization of
fermentation conditions and design of various nutrient feeding fed-batch strategies shall be the topic of
future investigation.

Sorption and Transport of Antibiotic Ciprofloxacin in Soils Amended with Colloidal Biochar
and Halloysite.

Ahmed Ashiq’, Meththika Vithanage?, Binoy Sarkar®, and Yong OK*

(1)Faculty of Applied Sciences, University of Sri Jayewardenepura, Ecosphere Resilence Research
Center, Nugegoda, Sri Lanka, (2)Ecosphere Resilience Research Center, Faculty of Applied
Sciences, University of Sri Jayewardenepura, Nugegoda, Sri Lanka, (3)Department of Animal and
Plant Sciences, The University of Sheffield, Sheffield, United Kingdom, (4)Korea University, Seoul,
Korea, Republic of (South)
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Fluoroquinolones are one of the most frequently used antibiotics in the veterinary industry which shows
tremendous mobility in soils after manure application. Colloidal biochar (CBC) amendments in soils
facilitate the immobility and enhance physicochemical properties to retain contaminants in soils.
Objectives of this study were to characterize the CBC halloysite composite, further to determine the
sorption of ciprofloxacin (CPX), to evaluate the effect on CPX retainment when soil amended with CBC
and halloysites. Biochar produced from Gliricidia sepiumwere taken to produce the CBC using ball-miller
grinder and characterized using particle analyser and scanning electron microscope (SEM). The abilities
to adsorb CPX at different pH in soil to retain the CPX were examined using batch sorption experiments
and column studies. The particles analysed were in the range of 350- 400 nm and showed encapsulation
of halloysite nanotubes within the biochar through SEM. Results showed a 40% increase in the CPX
retention in soil with 2% amendments of CBC with halloysite and showed optimum adsorption at pH 5.
Higher adsorption performance in the acidic pH and in the zwitterionic state of CPX could be attributed
to both p-pelectron donor-acceptor interaction arising from CBC and CPX along with cation exchange
and electrostatic interaction from the halloysite and CPX. Overall, CBC composites with halloysites could
be utilised as an effective amendments to immobilise antibiotics from contaminated soils.

53
December 12-13, 2019 » Korea University, Seoul



POSTER ABSTRACTS

POSTER SESSION
A Study of the Physical Properties of Plastic Derived Fuel Oil Produced from Waste Plastic.

Shelby Browning’, Ronald Kizza?, Brett Quigley?, Chandni Joshi®, and Jeffrey R. Seay*
(1)Chemical Engineering, University of Kentucky College of Engineering, Paducah, KY,
(2)Department of Agricultural and Bio-Systems Engineering, Makerere University, Kampala,
Uganda, (3)University of Kentucky, Paducah, KY, (4)Chemical and Materials Engineering,
University of Kentucky, Paducah, KY

Plastic waste around the globe has become a massively detrimental issue that can lead to health
complications and environmental destruction. Studies and prior experimentation suggest that thermally
decomposing plastic will cause the carbon bonds to break apart and form a fuel oil similar in
composition to diesel. Using a low-cost and simple processor called the Trash-to-Tank (3T) processor
developed by the University of Kentucky Appropriate Technology and Sustainability (UKATS) Research
Team, waste plastic can be converted into fuel, known as Plastic Derived Fuel Qil (PDFO) and sold as a
diesel alternative.

The 3T processor has been specifically designed to be appropriate for underdeveloped regions
where access to sophisticated literature are often lacking. Currently, the UKATS Research Team
is conducting a pilot study in Uganda to assess the performance of the 3T process. In order to
ensure that the fuel meet all appropriate regulatory requirements for use as a motor vehicle
fuel in Uganda, emissions testing has been commissioned from the Ugandan Bureau of
Standards. The laboratory results for the PDFO will be presented and compared with traditional
number 2 fuel oil. The 3T process has been implemented in Uganda and has the potential to
provide a low cost way for rural communities in developing regions to take ownership of the
waste plastic problem in their communities. This process is part of the establishment of locally
managed decentralized circular economies in underdeveloped regions and further can give
women and other people living in poorer regions the ability to become entrepreneurs.

Fluorinated Nanoporous Organic Polymers for Micro-Organic Pollutants Removal from Water.

Doyun Kim?, Vepa Rozyyev?, Thien S. Nguyen?, Joosung Lee', and Cafer T. Yavuz'?3

(1)Chemical and Biomolecular Engineering, KAIST, Daejeon, Korea, Republic of (South),
(2)Graduate School of EEWS, KAIST, Daejeon, Korea, Republic of (South), (3)Saudi Aramco, KAIST
C0O2 Management Center, Daejeon, Korea, Republic of (South)

Design of nanoporous polymers that contain confined spaces with functionalities can lead to selective
chemical interactions and separation of species with similar sizes and functionality. Micro-organic
pollutants are emerging contaminants such as pharmaceutics, endocrine disrupting chemicals (EDCs),
and pesticides, although widely available activated carbon and salt-based flocculants operate sufficiently
for conventional water treatment procedures. We recently reported a charge-specific size-dependent
separation of water-soluble molecules through an ultra-microporous polymeric network that features
fluorines as the predominant surface functional groups (Nature Commun., 7, 13377, 2016). Treatment of

similarly sized organic molecules with and without charges shows that fluorine interacts with charges
favorably. Control experiments using similarly constructed frameworks with or without fluorines verify
the fluorine-cation interactions. The fluorinated nano-porous organic polymers can contribute to the
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removal of a wide range of micropollutants during water and wastewater treatment. Similarly, applying
these concepts to conventional adsorbents like activated carbon opens new paths for sustainable water
treatment.

Cationic Network Polymers: The Impact of Counter-Anions and Porosities on for Atmospheric
CO; Fixation and Cyclic Carbonate Formation.

Wonki Lim?, Doyun Kim?, Mousumi Garai®, Uiseok Jeong?, Youngdong Song?, and Cafer T.
Yavuz®3*4

(1)Department of Chemical and Biomolecular Engineering, KAIST, Daejeon, Korea, Republic of
(South), (2)Chemical and Biomolecular Engineering, KAIST, Daejeon, Korea, Republic of (South),
(3)Graduate School of EEWS, KAIST, Daejeon, Korea, Republic of (South), (4)Saudi Aramco, KAIST
C0O2 Management Center, Daejeon, Korea, Republic of (South)

Non-redox carbon dioxide utilization through cycloaddition of CO, to epoxides offer great promise, but
suffer from suitable heterogeneous catalysts are vital for their widespread implementation. We recently
reported a highly efficient heterogeneous catalyst for CO, addition to epoxides based on a newly
identified active catalytic pocket consisting of imidazolinium moieties, but there is a clear need for
industrial implementation through systematic optimization. Different counter-anions and positively
charged imidazolinium units in their backbones was prepared for optimizing in quantitative yield to
cyclic carbonate. Catalytic actives sites derived from the counter-anions were characterized with heat of
adsorption (Qs) to identify CO, affinities and less-reactive substrates to compare catalytic activities.
Also, silica template produced increased porosity in catalysts that enhanced diffusion in porous
networks. The systematic optimization of counter-anions and porosity with catalytic activities provides
attractive new paths for further scale-up and industrial implementation.

Effect of Biochar Pyrolysis Temperature on Chemical Immobilization of Pb and As in
Contaminated Soils.

Hanseong Shin’, Pavani D. Dissanayake', Avanthi D. Igalavithana®, Kumuduni N. Palansooriya?,
Jinje Park?, Seunghan Yu?, Changkook Ryu?, and Yong Sik Ok*

(1)Department of Environmental Science and Ecological Engineering, Korea University, Seoul,
Korea, Republic of (South), (2)School of Mechanical Engineering, Sungkyunkwan University,
Seoul, Korea, Republic of (South)

Lead (Pb) and Arsenic (As) are major potentially toxic elements (PTEs) causing serious effects on soils
and living organisms. Hence, the immobilization of PTEs is essential to maintain soil health. There are a
variety of methods to immobilize PTEs in soils; and remediation using biochar soil amendment has been
newly proposed. Objective of this research was to assess the effect of pyrolysis temperature of biochar
for the immobilization of Pb and As in contaminated soils. The biochar were are produced from wood
pellet with highly porous structure at four different pyrolysis temperatures, 400 °C, 500 °C, 600 °C, and
700 °C. The ability of the biochar to immobilize Pb and As in contaminated soils was investigated
through a laboratory incubation for 30 days. Soil samples were analyzed for chemical and microbial
properties such as pH, electrical conductivity, cation exchange capability, labile organic carbon, total C
and N, and soil enzymes. The most suitable pyrolysis temperature will be found from the results to
immobilize As and Pb contaminated soil.
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CO,-Derived Porous Carbon-Metal Oxide Composite As a Lithium-lon Battery Anode Material.

Won Yeong Choi’, Dong Kyu Lee’, Hee-Tak Kim?, Jang Wook Choi?, and Jae W. Lee!
(1)Department of Chemical and Biomolecular Engineering, Korea Advanced Institute of Science
and Technology (KAIST), Daejeon, Korea, Republic of (South), (2)School of Chemical and
Biological Engineering, Seoul National University, Seoul, Korea, Republic of (South)

As energy-related issues have emerged, lithium-ion batteries (LIBs) are widely commercialized in various
electrical devices as environmentally friendly energy storage systems. Among anode materials in LIBs,
metal oxides are studied as promising candidates because of their high theoretical capacity. However,
some drawbacks of low electrical conductivity and volume changes bring limits to them to be used as
anode materials. Thus, this study synthesized the composite of metal oxide with porous carbon to
compensate the drawbacks of metal oxides. In the synthesizing process, carbon dioxide (CO,), a
representative greenhouse gas, was actively utilized in synthesizing the both porous carbon and metal
oxide simultaneously. As a result, the porous carbon-metal oxide composite showed superior
electrochemical performance when applied as an anode material, maintaining high capacities (~1100
mAh/g) over 300 cycles stably.

Enhancing the Dehydrogenation Efficiency of Heterocyclic Aromatic Hydrocarbon By Pd and
Pt-Based Catalysts.

Xiang Gong’ and Zhao Jiang?
(1)Department of Chemical Engineering, Xi'an Jiaotong University, Xi'an, China, (2)Department
of Chemical Engineering, Xi’an Jiaotong University, Xi’an, China

In recent decades, hydrogen energy has played an important role on the sustainable development of the
word. It is necessary to provide an appropriate technology for hydrogen storage to promote its
commercial applications. Previous reports indicated that liquid organic hydrogen carriers (LOHC)
exhibited significant advantages in stationary hydrogen storage system. The N-ethylcarbazole (NECZ)
and dodecahydro-N-ethylcarbazole (12H-NECZ) system has been regarded as an ideal candidate of
LOHC. However, the low selectivity of dehydrogenation reaction and high cost of commercial catalysts
restrict the industrial applications. In this work, SiO,, TiO, and Al,O3 are selected to synthesize Pd and Pt-
based catalysts. For the Pd-based catalysts, we find that the dehydrogenation activity and selectivity are
enhanced significantly by doping Cu, Ni and Co due to the bimetallic synergistic effect. Pt/TiO,and
Pt/Al,05 exhibit higher catalytic activity and selectivity than the Pd-based catalysts with similar metal
load. The calculated TOFs are partially dependent on the particle size and dispersity of catalysts,
suggesting that the dehydrogenation process is structure sensitive. After optimization for the Pt/TiO;
catalysts, 1.0 wt% Pt/TiO, shows the 99.3% dehydrogenation capacity at 453 K, evidently higher than
those of commercial Pd and Pt-based catalysts. Combined with the analysis of XRD, XPS, TEM, TPR, it is
found that the enhancement of 12H-NECZ dehydrogenation efficiency is attributed to the promotion on
the activation of the intermediates due to the strong metal-support interaction (SMSI) and surface
structure of catalysts. This research can help reveal the hydrogen storage mechanism and provide
guidance for designing new catalysts.

Catalytic Gasification of Plastics Using Ni Loaded Catalysts.

Young-Kwon Park
School of Environmental Engineering, University of Seoul, Seoul, Korea, Republic of (South)
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The activity of Ni/Si with the molar ratio of 0.5 and 1 and Ni/silica were tested on biomass gasification.
The catalyst with the higher nickel content (molar ratio 0.5) for Ni/silicate and Ni/silica resulted in higher
gas yield and more H, and CO generation while Ni/Si (0.5) generated less CO, compared to Ni/silica. The
higher nickel content was used for the experiments to test silicate and silica as a support. The catalysts
were characterized using BET and XRD analysis. Both the supports (silica and silicate) showed promising
stability at higher temperature and can be employed in gasification.
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Presentation Instructions

Oral Presentations

Please check the Technical Program for your scheduled presentation time - speaking slots, including
Q&A, are 25-30 minutes for Plenary speakers, 18 minutes for Invited speakers, and 7-14 minutes for
Selected speakers (please check the schedule).

We are excited to have a packed program - please prepare your talk according to your time slot to help
us stay on schedule.

Presentations should be in PowerPoint format (any aspect ratio) and should be uploaded to the
projection computer at least 15 minutes prior to the start of your session. You may email your
presentation to lucya@aiche.org ahead of time and bring it on a flash drive as a backup.

If you prefer to use your own computer please bring all necessary cables and arrange to test it during a
break. Bring a backup on a flash drive.

Poster Presentations
Poster Session

e The Poster Sessions will be held during Breaks and Lunch periods throughout the conference.
Please stand near your poster during these times to allow attendees to stop by and ask
questions.

e Poster presenting authors are responsible for printing, setting up and taking down their poster;
mounting supplies will be provided.

e The poster board surface will fit up to AO size poster, portrait or landscape — please do not print
your poster any bigger.

e Due to time constraints, there will be no Rapid Fire session.
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CODE OF CONDUCT

AIChE’s volunteers are the core of the Institute and make all of its programs, conferences and educational
efforts possible. These offerings provide excellent opportunities for AIChE members and meeting attendees
to gain greater technical expertise, grow their networks, and enhance their careers. AIChE events provide
engineers, scientists, and students a platform to present, discuss, publish and exhibit their discoveries and
technical advances.

At all times, volunteers and meeting attendees should act in accordance with AIChE’s Code of Ethics,
upholding and advancing the integrity, honor and dignity of the chemical engineering profession. AIChE's
Board of Directors has developed these guidelines to foster a positive environment of trust, respect, open
communications, and ethical behavior. These guidelines apply to meetings, conferences, workshops,
courses and other events organized by AIChE or any of its entities and also to volunteers who conduct
other business and affairs on behalf of AIChE.

SPECIFICALLY:

1. Volunteers and meeting attendees should understand and support AIChE’s Code of Ethics.
Volunteers and meeting attendees should contribute to a collegial, inclusive, positive and
respectful environment for fellow volunteers and attendees, and other stakeholders, including
AIChE staff.

3. Volunteers and meeting attendees should avoid making inappropriate statements or taking
inappropriate action based on race, gender, age, religion, ethnicity, nationality, sexual orientation,
gender expression, gender identity, marital status, political affiliation, presence of disabilities, or
educational background. We should show consistent respect for colleagues, regardless of
discipline, employment status, and organizations for which they work, whether industry, academia,
or government.

4. Disruptive, harassing or other inappropriate statements or behavior toward other volunteers,
members, and other stakeholders, including AIChE staff, is unacceptable.

5. Volunteers and meeting attendees should obey all applicable laws and regulations of the relevant
governmental authorities while volunteering or attending meetings. Volunteers and meeting
attendees taking part in any AIChE event, including the Chem-E-Car Competition®, should also
comply with all applicable safety guidelines.

Any violations of the foregoing should be reported to the President or the Executive Director of the
Institute.
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