GLOBAL

) WIERT

Global WtERT Congress 2023

“Global cooperation to promote Waste-to-Energy
technologies for a circular economy society”

i =g

- November 7,2023|8:30 am -6:30.pm = b

' RunRunShawSmenceBunldmganhejl wers
..Hangzhou- P.R. Chma : BF

- ®
e S -

@ wtert. orglcongre352023 | @globalwtert E——— Ry k'

= g.

Congress Report

Global WtERT Council | WtERT®
Authored by: Reda Kabbaj, Vice President International Relations

wtert@zju.edu.cn | wtert.org




Foreword

Welcome to the 2023 Global WtERT Congress

Dear friends and members of the Global WtERT
Council.

Welcome to the 2023 international congress
and best wishes for a very successful
conference.

W1ERT was created at the beginning of the 21st
century, is the only international academic-
industry organization, and by now represents
about one half of the Earth’s population.

The growth of the WtE technology in this
century has been phenomenal, especially in the
country hosting this 2023 Congress.

By now, China’s WtE power plant capacity is
greater than that of Europe, America, and
Japan, combined. Also, the Chinese WTE power
plants, some of which you will visit this week,
are truly state-of-the-art, both esthetically and
functionally.

The participants to this meeting have done a lot
to develop and promote the WtE technology
over the globe.

The Chinese contribution and potential for

developing nations have been recognized by my
passing on, this year, with thanks, the
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leadership of the global WtERT to Prof. Qunxing
Huang of Zhejiang University.

Also, as you will see this week, Prof. Huang and
his colleagues at Zhejiang University have
created one of the most powerful WTE research
and development centers in the world.

The WtERT organization was the first academic
group to promote the application of WtE and
the phasing out of landfilling in many parts of
the world, such as North and South America,
China, India, Abu Dhabi, Ethiopia and Serbia.

There is still more to be done to decrease
landfilling and its major contribution to
methane emissions and catastrophic climate
change.

We, of the older generation, have done what
we could do. The future is yours! Good luck!

Prof. Nickolas J. Themelis
Founder WtERT
Earth Engineering Center, Columbia University
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Let’s work together for our next generation and for

a better world!

I am Qunxing Huang, a full professor of Zhejiang
University and it’'s my great honor and pleasure
to continue the legend of WtERT started by
Prof. Themelis 20 years ago.

| was born in a typical Chinese small town and
got my Ph.D from Zhejiang university located in
the big Hangzhou City.

From the small town to the metropolitan city, |
deeply recognize the importance of clean and
efficient treatment of solid waste to the health
of local people.

In the past 15 years since | became a faculty of
energy engineering college, | have devoted
myself to the development and
implementation of Waste-to-Energy (WHtE)
technology which, | believe, is the only
industrial solution to the global massive solid

waste problem.

After we first met in 2012, Prof. Themelis and |
have experienced the tremendous expansion of
WHE in China. Today over 648 WHE facilities are
commercially operating and 804.67kt/day of
solid waste are burned with energy recovery.
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The WHLE story happening here could be a very
successful example for many other countries.
Prof. Themelis has led WtERT to contribute
hundreds of technical papers and theses on
sustainable waste management. His
contribution has changed many people’s

opinion on waste incineration.

As the new President of WtERT, | will work hard
with the new Board of Directors to fulfil the
mission of WtERT to advance the technical and
scientific knowledge about WtE, to enhance
cooperation with other organizations and to
support cities to establish a circular economy
aiming at net-zero waste future.

| believe WERT will become the most
important global network to bring together
engineers, scientists and managers from
industry and academia to identify and advance
the best available WtE technologies.

Prof. Qunxing Huang
President Global WtERT Council
Vice-Dean, College of Energy Engineering,

Zhejiang University
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WLERT — Who we are?

Recognized as one of the world’s foremost research
centers on thermal conversion of waste (experimental
and analytical), with more than 24 years of continuous
research and dissemination of knowledge.

Founded in 1999, as a research project, then incorporated as a nonprofit association, the Global Waste-
to-Energy Research and Technology Council, WtERT®, is the foremost research association on Waste-
to-Energy (WtE) worldwide, founded by the Earth Engineering Center of Columbia University, It bring
together engineers and scientists from industry, government and Universities from 26 countries across
the globe to collaborate together to advance both the economic and environmental performance of
Waste-to-Energy technologies and disseminate all research and findings to the general public.
W1ERT® is a registered 501(c)(3) nonprofit association (EIN: 45-3842166) that prides itself on being a
unique Industry-academia consortium to advance Waste-to-Energy technologies.

Our Mission and Value

Our mission:

The mission of WtERT is to identify and advance the best available waste-to-energy technologies for the
recovery of energy or fuels from municipal solid waste and other industrial, agricultural, and forestry
residues.

Our commitment:
To conduct extensive scientific research on all aspects of solid waste management technologies and to
disseminate this information through its publications, the WtERT Web, and annual meetings.

Our objective:
The goal of WtERT member organizations is to increase resource recovery from used products and
minimize the environmental impact of waste disposal worldwide.

Our principles:
WIERT's guiding principle is that sustainable waste management must be based on science and best

available technology, not on what may seem inexpensive today but may be very costly in the near
future.
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Our Global Reach

WTERT- Asia
Columbia Global Center | Beijing
Ms. Helena Na Xiao
hx2193@columbia.edu

WTERT- Brazil
Associagdo Brasileira de
Recuperagdo Energética de
Residuos (ABREN)

Mr. Yuri Schmitke, A.B. Tisi
yuri@abren.org.br

WLERT- Canada
Concordia University
Mr. Reda M. Kabbaj

info@wtert.ca
Dr. Catherine Mulligan
mulligan@civil.concordia.ca

WLERT- China
Zhejiang University
Prof. Qunxing Huang

hax@zju.edu.cn
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Our members

WLERT- Chile
Universidad del Desarollo
Prof. Alex Godoy
alexgodoy@ingenieros.udd.cl

WTERT- Colombia
SAl — Sociedad Antioquefia de
Ingenieros y Arquitectos
Mr. Enrique Posada
eposadar@yahoo.com
Mr. Walter Ospina
icatersas@gmail.com

WLERT- Czech Republic
Technical University of Ostrava

Prof. Dagmar Juchelkovd, Ph.D.

Dagmar.juchelkova@vsb.cz

WERT- Egypt
Cairo University
Prof. Mohy Mansour,
mansourm@aucegypt.edu

WHERT- France
Ecole des Mines, Albi
Prof. Ange Nzihou,
ange.nzihou@mines-albi.fr

WERT- Germany
WtERT Germany GmbH
Mr. Werner Bauer,
bauer@wtert.net

WERT- Greece
National Technical University of
Athens (NTUA)

Prof. Maria Loizidou,
mloiz@chemeng.ntua.gr

WHLERT-India
Dr. D. M. Shrotriya
shrotriya@wtert.in

WLERT- Israel
Tel Aviv University
Prof. Alex Golberg
agolberg@tauex.tau.ac.il
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WLERT- Italia
Politecnico di Milano
Prof. Stefano Consonni
stefano.consonni@polimi.it

WLERT- Japan
Kyoto University
Prof. Masaki Takaoka
takaoka@epsehost.env.kyoto-

u.ac.jp

WHLERT- Jordan
Jordan university of science and
technology (JUST)
Prof. Dr. Hani Abu Qdais
hqgdais@just.edu.jo

WHERT- Kazakhstan
Nazarbayev University
Prof. Jong Kim
jong.kim@nu.edu.kz

WERT- Korea
Yonsei University
Prof. Yong-Chil Seo
seoyc@yonsei.ac.kr

GCOVANTA

Powering Today. Protecting Tomorrow.

SOLID WASTE ASSOCIATION OF NORTH AMERICA

SUS ENVIRONMENT

WHLERT Congress Report

WERT- Morocco
Mohammed VI Polytechnic
University (UM6P)

Mr. Mohamed Bousseta
Mohamed.BOUSSETA@um6p.ma

IRESEN
Mr. Samir Rachidi
rachidi@iresen.org

WLERT- Russia
RUDN University
Dr. Anna Kurbatova
kurbatova-ai@rudn.ru

WLERT- Serbia
University of Belgrade
Prof. Aleksandar Jovovi¢,
ajovovic@mas.bg.ac.rs

WHERT- Singapore
Nanyang Environment and Water
Research Institute (NEWRI)
Prof. Grzegorz Lisak,
g.lisak@ntu.edu.sg

Our Partners
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American’
Chemistry
Council

WHERT- Thailand
Kasetsart University
Dr. Chinnathan Areeprasert,
fengcta@ku.ac.th

WLERT- Tiirkiye
Bursa Teknik Universitesi
Prof. Samet Oturk,
samet.ozturk@btu.edu.tr

WERT- UAE
University of Sharjah
Prof. Mohamed Abdallah,
mabdallah@sharjah.ac.ae

WTERT- United Kingdom
Imperial College
Prof. Chris Cheeseman,
c.cheeseman@imperial.ac.uk

Leeds University
Prof. Costas Velis,
c.velis@leeds.ac.uk

WERT- USA
Earth Engineering Center
City College of New York (CCNY)
Prof. Marco J. Castaldi,
mcastaldi@che.ccny.cuny.edu
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Global WtERT Congress Recap

Date: November 6-8, 2023
Location: Zhejiang University, Hangzhou City, P.R. China

Introduction:

The Global WtERT Congress 2023, held on November 6-8, 2023, at Zhejiang University in Hangzhou
City, China, brought together industry professionals, researchers, and experts to discuss the latest
advances and challenges in the field of Waste-to-Energy (WtE) technologies worldwide. The congress
provided a platform for knowledge exchange and networking opportunities for WtERT members to
witness the research and technology advancement of WtE in China, including an educational tour of a
state-of-the-art WtE facility and the Qingshanhu Energy Research Center, a key industrial scale
platform owned by Zhejiang University.

Attendees:

The Congress was attended by representatives of 16 WtERT chapters from around the world
representing the USA, Canada, Brazil, Colombia, Morocco, Egypt, Germany, ltaly, Tirkiye, Jordan,
Russia, India, Thailand, Singapore, Korea and Japan. Attendees represented a variety of organizations,
including industry representatives, academic institutions, researchers and professionals from many
countries.

Keynote speakers and presentations:

The Global WtERT Congress, was chaired by Mr.
Reda Kabbaj, Vice President, International
Relations and opened by Prof. Nickolas
Themelis, the founder of the WtERT.

Carbon Peaking and Carbon Neutrality :

Efficient and clean energy utilization of
organic solid waste

He highlighted the history of WtERT, the only
international academic-industrial organization
focusing on the recovery of energy and
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materials from residual non-recyclable waste
and promoting the application of WtE
technologies for phasing out landfills. He
wished all participants a great and fruitful
meeting and warmly congratulated Prof. Huang

of Zhejiang University who as of 2023 has taken
over the leadership of the Global WtERT
Council.
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After Prof. Themelis remarks, Prof. Qunxing Huang took over the speaker podium to welcome
participants and present the recent research developments at Zhejiang University on the efficient
treatment of solid waste from municipal, industrial and hazardous wastes, using the technologies
developed at Zhejiang University including the pyrolysis for used rubber and plastics and the
application of artificial intelligence to maximize the performance of these technologies.

® Academic g

Responslblo for more
including the National
Natural Science Foundation of
National Science and Technology
ice Dean and the 973/863 Program sub-proje
r of National ey | articles and authorized more thana

B Development Project
froup member o | Awards

Research

eNational Science and Technoll
Award ( 2016 )

eSecond Prize of State Sclentifi
Progress Award ( 2014, 2017)

eFirst Prize for Zhejiang Scien

LI

Mrs. Ruilin  Zhu, International Coordinator,
College of Energy Engineering, Zhejiang
University, introduced the College of Energy R
Engineering, home of WtERT China, with its T. -

19 ®htion

research institutes and platforms including the
international  partnership  with  several
institutions and universities, such us Columbia
University.
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After the introductions, and group photo with all the attendees, prominent keynote speakers from the
W1ERT network delivered insightful presentations on their research findings on various aspects of
Waste-to-Energy, including combustion, gasification technologies advancements, policy framework for
a circular economy and the current status and development of WtE plants in several countries with
insight from industry experts, who shared the best practice with case studies of development of WtE
plant in India. Also, Mrs. Ella Stengler, our guest speaker and director of CEWEP, the Confederation of

European Waste to Energy Plants, presented the status of WTE in Europe including new trends in
climate policies.

Yuri Schmitke A.B. Tisi — WtERT Yong-Chil Seo — WtERT Korea, Yonsei Werner Bauer — WtERT Germany
Brasil, ABREN University

W1ERT Congress Report wtert.org/congress2023




Uppo lies For Waste {
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Anna Kurbatova — WtERT Russia, Mohamed Abdallah — WtERT Arun Sawant — WtERT India
RUDN University Emirates, Sharjah University

Jordan generates
an annual amount
of 3.3 million tons
of solid waste

Hani Abu Qdais — WtERT Jordan, Tamer Ismail — WtERT Egypt, Canal

Group JUST University Suez University, Egypt

Saida Tayibi — WtERT Morocco, Chinnathan Areeprasert — WtERT Masaki Takaoka — WtERT Japan,
UumeP Thailand, Kasetsart University Kyoto University

All presentations of all speakers and the detailed agenda program will be found at:
wtert.org/congress2023

Networking Opportunities:

The Congress provided ample opportunities for participants to network and collaborate. Social events,
such as a welcome reception at the famous Lou Wai Lou restaurant on the historic and scenic West
Lake, networking breaks, and educational tours allowed participants to interact with industry peers,
exchange ideas, and make valuable connections.
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Key findings and recommendations:

Several key takeaways and recommendations emerged throughout the congress. Participants stressed
the importance of a holistic approach to waste management, combining environmental, economic, and
social aspects. Collaboration among academia, industry, government and community engagement was
identified as crucial for successful waste-to-energy projects. Access to funding and policy support were
recognized as key drivers for accelerating the transition to a sustainable waste management
ecosystem. Attendees also acknowledged the potential of technology innovation and research
collaboration among WtERT members for enhancing waste conversion processes as well using strong
IT tools for data collection.

Closing Ceremony of 7" International training workshop on Waste to Energy:

®® XN |

Opening Ceremony of 7% Internati ining Workshop of Waste to Energy

7th International Training Workshop on Waste to Energy (WtE) concluded with great success. During
the 15-day training period (Oct. 25™ to Nov. 08™ 2023), 35 participants from 20 developing nations,
harvested a wealth of experience. The training courses included incineration technology and
equipment, operation management, business model, avoidance of NIMBY issues, policies and
regulations related to waste treatment and disposal, etc. Furthermore, innovative teaching modes
were organized, such as the "Virtual Tour" of waste incineration plants.

Conclusion:

The Global WtERT Congress proved to be a successful platform for knowledge sharing, networking, and
exploring opportunities in the field of Waste-to-Energy technologies and education. Participants left
the Congress with new insights, connections, and actionable recommendations to drive global
collaboration to advance Waste-to-Energy research and technologies to mitigate methane emissions
by diverting waste from landfills and recovering valuable materials and energy.
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