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Keynote Speakers

Keynote: Advancing Material Circularity through Chemical Recycling and Industrial
Integration
Prof. Toshiaki Yoshioka
Tohoku University, Japan
Dean, Graduate School of Environmental Studies
President of the Research Association for Feedstock Recycling of Japan (FSRJ)
Toshiaki Yoshioka has been a full professor in Tohoku University’s Graduate School of Environmental Studies since
2005. He currently serves as Dean of the school and as President of the Research Association for Feedstock
Recycling of Japan. He studied applied chemistry at Tohoku University and later held research appointments at
Eindhoven University of Technology and the University of Hamburg. His work explores resource recovery from
waste plastics, including PET conversion, catalytic pyrolysis, and the removal and recovery of halogens from
PVC and flame retardant plastics. He also studies the recovery of metals and polymers from complex waste
streams and the use of layered double hydroxides in water and gas treatment. He received the Honda Award for
Recycling Technology Development in 2007, a MEXT Commendation for Science and Technology in 2014, and a
commendation from Japan’s Minister of the Environment in 2019.

Keynote: Process Intensification of Plastic Waste to Olefins
Prof. Kevin M. Van Geem
Ghent University, Belgium
Director of the Board of the Laboratory for Chemical Technology
Director of the Centre for Sustainable Chemistry
Kevin M. Van Geem joined the Laboratory for Chemical Technology at Ghent University as an assistant professor in
2010 and became a full professor in 2017. He is now a senior full professor and directs the Centre for Sustainable
Chemistry at Ghent University. His international experience includes a period at MIT as a Fulbright Visiting Scholar
in 2009. His research centers on thermochemical reaction engineering and olefin production, with applications in
the chemical recycling of plastic waste. This work draws on detailed kinetic modelling with automated reaction
mechanism generation, machine learning, reactor scale up, coke formation studies, and comprehensive two
dimensional gas chromatography. He also led the ERC funded OPTIMA project and is managing director of AVGI,
a Ghent University company that develops the COILSIM1D simulator.

Keynote: The Ecosystem of Thermochemical Recycling
Prof. Martin Seemann
Chalmers University of Technology, Sweden
Department of Environmental and Energy Sciences, Division of Energy Technology
Martin Seemann is full professor of Energy Technology at Chalmers University of Technology. His research career
began with doctoral work at ETH Zurich on the methanation of synthesis gas in fluidized bed reactors. He joined
Chalmers as associate professor in 2008 and was appointed full professor there in 2024. At Chalmers he has
worked with the 2 to 4 MW research gasifier and the GoBiGas demonstration plant. His research addresses dual
fluidized bed gasification, catalytic effects of bed materials, tar conversion, oxygen transport, and chemical looping,
while recent studies extend this work to steam cracking and thermochemical recycling of mixed plastics, cable
residues, textiles, and medical products. This work also considers how existing industrial plants can be adapted
for recycled chemical feedstock production.

Keynote: Garbage in, Feedstock out: Plastic Pyrolysis for Solving the Mess We
Made?
Prof. Henning Bockhorn
Karlsruhe Institute of Technology, Germany
Professor emeritus, Engler Bunte Institute, Combustion Technology
Henning Bockhorn is professor emeritus at Karlsruhe Institute of Technology. Following academic positions in
Heidelberg and Kaiserslautern, he moved to Karlsruhe, where he directed the Institute for Chemical Technology
from 1995 to 2009 and the Combustion Technology Division of the Engler Bunte Institute from 1998 to 2013. He
was among the first to work on the feedstock recovery of plastics, publishing on the recycling of polyolefin waste
by partial oxidation in 1985 and on a submerged flame process for the same purpose in 1989. His group went on
to establish the thermal decomposition kinetics of polyethylene, polypropylene, PVC and polyamides and staged
pyrolysis processes for feedstock recovery and chlorine removal. His parallel work on combustion science, in
particular soot formation and oxidation, was recognized with the Jürgen Warnatz Gold Medal in 2016 and election
as a Fellow of the Combustion Institute in 2018.
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ISFR 2026
Conference Programme

NTI Hörsaal, Engesserstraße 5, 76131 Karlsruhe · 6 – 9 September 2026

Sunday, 6 September 2026

17:00–19:00 Welcome Reception and Early Registration

Monday, 7 September 2026

08:00–08:30 Registration

08:30–09:00 Welcome Words – Opening

09:00–09:50
Keynote: Advancing Material Circularity through Chemical Recycling and Industrial
Integration
Prof. Toshiaki Yoshioka
Tohoku University, Japan
(30 min Presentation followed by Q&A)
Chair: Prof. Dieter Stapf

Oral Session 1 · 09:50–10:50 · Catalytic Recycling of Plastics I
Chair: Prof. Mathias Seitz

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

09:50–10:10 Direct Catalytic Cracking of Crude Waste Plastic Pyrolysis Oil for High-Yield Light Olefin
Production: From Catalyst Design to Pilot-Scale Circulating Fluidized Bed Operation
Xuan Tin Tran, Dae Hun Mun, Jiho Shin, Na Young Kang, Yong-Ki Park, Do Kyoung Kim
Korea Research Institute of Chemical Technology (KRICT), Republic of Korea

10:10–10:30 Pyrolysis and Catalytic Upgrading of Thermoplastic and Thermoset Polymers and
Composites
Petros Soldatos, Savvas Kavoukis, Christina Pappa, Antigoni Margellou, Angeliki Lemonidou,
Nazia Siddiqui, Niladri Maiti, Abdulkadir Tanimu, Konstantinos Triantafyllidis
King Fahd University of Petroleum & Minerals (Saudi Arabia) / Aristotle University of Thessaloniki
(Greece)

10:30–10:50 Base-Mediated Degradation of Epoxy Thermosetting Resins to Form Monomeric Products
Yasunori Minami, Takako Kato, Hayato Ishikawa, Masaru Yoshida
National Institute of Advanced Industrial Science and Technology (AIST), Japan

10:50–11:10 Coffee Break
Oral Session 2 · 11:10–12:30 · Catalytic Recycling of Plastics II
Chair: Prof. Jörg Sauer

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

11:10–11:30 Strategies to Prevent Nitrogen-Induced Catalyst Deactivation in Catalytic Plastic Pyrolysis
Jonas Vogt, Grazyna Straczewski, Volker Fraaije, Shahram Mihan, Salar Tavakkol, Dieter Stapf
Karlsruhe Institute of Technology / Basell Polyolefine GmbH, Germany

11:30–11:50 Effect of Impurities on Ru Catalysis in Hydrogenolysis of Polyethylene
Masazumi Tamura, Yusuke Kita, Pengru Chen
Kyoto University, Japan
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11:50–12:10 Low-Temperature Catalytic Depolymerization of Polyethylene Terephthalate by Dimethyl
Carbonate-Aided Methanolysis
Shinji Tanaka
National Institute of Advanced Industrial Science and Technology (AIST), Japan

12:10–12:30 Catalytic Cracking of Polyolefins with Supported Catalysts on a Continuous Scale
Mathias Seitz, Stephan Schröter, Thomas Rothgänger, Dirk Heymel
Hochschule Merseburg, Germany

12:30–13:30 Lunch

13:30–14:20
Keynote: Process Intensification of Plastic Waste to Olefins
Prof. Kevin M. Van Geem
Ghent University, Belgium
(30 min Presentation followed by Q&A)
Chair: Prof. Toshiaki Yoshioka

Oral Session 3 · 14:20–15:20 · Thermochemical Conversion I
Chair: Prof. Joo-Sik Kim

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

14:20–14:40 Microwave-Assisted Selective Depolymerization for Efficient Recycling of Cotton/Polyester
Blended Textiles
Hiroshi Uyama
The University of Osaka, Japan

14:40–15:00 Continuous-Feed Pyrolysis of Waste Plastics Using Biochar as Both Catalyst and
Adsorbent
Koyo Kasataka, Satoshi Umemoto, Atsushi Ikeda
Central Research Institute of Electric Power Industry (CRIEPI), Japan

15:00–15:20 Fast and Isothermal Hydrothermal Liquefaction of High-Density Polyethylene: Process
Optimization and Intensification
Harisankar Subramanian, Patrick Biller
Aarhus University, Denmark

15:20–15:40 Coffee Break
Oral Session 4 · 15:40–16:40 · Integrated Recycling and Industrial Implementation
Chair: Prof. Masazumi Tamura

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

15:40–16:00 Effects of Contamination Removal and Shear Relaxation on Mechanical Properties
Shigeru Yao, Nobuhisa Takayama, Hideaki Obuchi, Aya Tominaga, Hiroki Uchiyama
Hiroshima University / Fukuoka University, Japan

16:00–16:20 Industrial-Scale Continuous Chemical Recycling of Mixed Plastic Waste into
Cracker-Ready Oil via Thin-Film Pyrolysis
Shibashish D. Jaydev, Gerhard Kettenbach, Thomas Blocher
BUSS ChemTech AG, Switzerland

16:20–16:40 Combined Organic-Solvent Swelling and Ball Milling for High Purity Copper and PVC
Recovery from Thin Cables
Shogo Kumagai, Siqingaowa Borjigin, Hajime Ohno, Yuko Saito, Toshiaki Yoshioka
Tohoku University, Japan

16:40–17:10 Pitch Talk of Sponsors and Poster Presenters

17:10–19:00 Poster Session (18 posters — full list at the end of this programme)

60-second introduction by each poster author, followed by open discussion at the posters. Poster presenters
are kindly requested to line up beside the lectern in the order shown in the Agenda after the final oral
presentation in Oral Session 4. Posters remain on display until the end of the symposium.
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Tuesday, 8 September 2026

09:00–09:50
Keynote: The Ecosystem of Thermochemical Recycling
Prof. Martin Seemann
Chalmers University of Technology, Sweden
(30 min Presentation followed by Q&A)
Chair: Prof. Toshiaki Yoshioka

Oral Session 5 · 09:50–10:50 · Thermochemical Conversion II
Chair: Prof. Reinhard Rauch

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

09:50–10:10 Enabling Circular Polystyrene: Reactor Influence on Styrene Yield and Process Integration
in Chemical Recycling Processes
Tim Kurtz, Marcel Wald, Lucas Wieczorek, Salar Tavakkol, Gerrit A. Luinstra, Dieter Stapf,
Philip Biessey
Karlsruhe Institute of Technology / Ruhr University Bochum / University of Hamburg, Germany

10:10–10:30 How Can Temperature-Staged Pyrolysis Contribute to Reaching Specification-Compliant
Petrochemical Feedstock?
Salar Tavakkol, Niklas Netsch, Muhao Li, Dieter Stapf
Karlsruhe Institute of Technology, Germany

10:30–10:50 Gasification Characteristics of Residues from Container and Packaging Plastic Recycling
in a Bubbling Fluidized-Bed Gasifier
Ryo Hayakawa, Koji Minakawa
Kobelco Eco-Solutions, Japan

10:50–11:10 Coffee Break
Oral Session 6 · 11:10–12:30 · Thermochemical Conversion and Oil Upgrading
Chair: Dr. Satoshi Umemoto

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A.

11:10–11:30 Steam Crackers of the Future
Chahat Mandviwala, Teresa Berdugo-Vilches, Martin Seemann, Henrik Thunman
Chalmers University of Technology, Sweden

11:30–11:50 Hydrotreating of Plastic Waste Pyrolysis Oil for the Production of Secondary Raw Materials
Borja Baltasar Perez-Martinez, Petr Straka, Dan Vrtiška, Miloš Auersvald, Alexander
Lopez-Urionabarrenechea, Esther Acha, Blanca María Caballero
University of the Basque Country (Spain) / University of Chemistry and Technology Prague
(Czech Republic)

11:50–12:10 CO2 Biomass Gasification Using a Two-Stage Gasification Process to Produce CO-Rich
and Low-Tar Syngas
Seung-Ho Song, Chul-Woo Park, Joo-Sik Kim
University of Seoul, Republic of Korea

12:10–12:30 JFE’s C-PhoeniX Process: Waste Gasification and Waste-to-Chemical Technology
Kenichi Okuyama, Luca Spadacini
JFE Engineering Corporation, Japan

12:30–13:30 Lunch

13:30–14:20
Keynote: Garbage in, Feedstock out: Plastic Pyrolysis for Solving the Mess We Made?
Prof. Henning Bockhorn
Karlsruhe Institute of Technology, Germany
(30 min Presentation followed by Q&A)
Chair: Prof. Dieter Stapf
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Mixed Session 1 · 14:20–15:20 · Process Evaluation and Industrial Implementation
Chair: Dr. Philip Biessey

Regular oral presentations: 15-minute presentation followed by 5 minutes of Q&A. Flash talk: 8-minute
presentation followed by 2 minutes of Q&A.

14:20–14:40 Basic Chemical Production and Circular Resource Business via Gasification-Based
Chemical Recycling of Post-Consumer Plastics (Regular Oral)
Takayuki Beppu, Yoshikazu Shimazu
Resonac Corporation, Japan

14:40–15:00 Identifying Technical Requirements for Emerging Recycling Technologies through Pareto
Optimization of Integrated Sorting–Recycling Systems (Regular Oral)
Hajime Ohno, Miuna Omachi, Kazuki Fukushima, Koki Yagihara, Yasuhiro Fukushima
Tohoku University, Japan

15:00–15:10 Comparative Life Cycle Assessment of a Pre-Commercial Chemical Recycling Process for
Post-Industrial Plastic Waste (Flash)
Darius Steegborn, Manfred Renner, Philip Biessey
Ruhr University Bochum, Germany

15:10–15:20 Process-Consistent Comparative Assessment of Hydrolysis- and Pyrolysis-Based PA6
Recycling Routes for ε-Caprolactam (Flash)
Lucas Wieczorek, Philip Biessey
Ruhr-Universität Bochum, Germany

15:20–15:40 Coffee Break
Flash Talk Session 1 · 15:40–16:40 · Thermochemical Processes and Gasification
Chair: Dr. Nidia Diaz Perez

Flash talk: 8-minute presentation followed by 2 minutes of Q&A. A 10-minute changeover buffer is included
at the end of the session.

15:40–15:50 Supercritical Water Gasification of Plastics
Tiphaine Benoist, Hary Demey, Alban Chappaz, Léa Vilcocq, Vincent Monteil, Pascal Fongarland
CEA, France

15:50–16:00 Plasma-Assisted Secondary Cracking of Plastic Pyrolysis Volatiles for Carbon Black and
H2-Rich Gas Production
Ieva Kiminaitė, Mindaugas Aikas, Rolandas Uscila, Andrius Tamošiūnas
Lithuanian Energy Institute, Lithuania

16:00–16:10 Thermal Plasma Cracking of Low-Value Hydrocarbon Streams
Iacopo Aloisi, Teresa Berdugo-Vilches, Chahat Mandviwala, Ivan Gogolev, Martin Seemann
Chalmers University of Technology (Sweden) / University of Waterloo (Canada)

16:10–16:20 Gasification of ASR with CO2 as Fluidizing Medium: Influence of CO2 Ratio Variation and
Activated Carbon
Chul-Woo Park, Seung-Ho Song, Joo-Sik Kim
University of Seoul, Republic of Korea

16:20–16:30 Conversion of Plastic Pyrolysis Oil into Sustainable Aviation Fuel via Hydroprocessing
Jonathan Rummel, Reinhard Rauch
Karlsruhe Institute of Technology, Germany

17:45–19:00 Guided Walking Tour “Karlsruhe Brewing History”

19:00–23:00 Networking Party Dinner
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Wednesday, 9 September 2026

Flash Talk Session 2 · 09:00–10:50 · Contaminated and Complex Waste Streams, Circular Strategies
Chair: Prof. Shogo Kumagai

Flash talk: 8-minute presentation followed by 2 minutes of Q&A. A 10-minute changeover buffer is included
at the end of the session.

09:00–09:10 Selective Colorant Removal for Upgrading Plastic Packaging Waste via Bio-Based Solvent
Extraction
Marco Prazeres, João Araújo Pereira Coutinho, Ana Maria Ferreira
CICECO, University of Aveiro, Portugal

09:10–09:20 Can Pyrolysis Serve as a Chemical Sorting Step for Thermochemical Recycling via Direct
Steam Cracking in Fluidized Beds?
Eliette Lacaze-Masmonteil, Renesteban Forero-Franco, Teresa Berdugo-Vilches, Martin
Seemann
Chalmers University of Technology, Sweden

09:20–09:30 Strategies to Assess Contaminants and Impurities in Steam Cracking Treatment of Plastic
Waste towards High-Value Olefins Production
Nidia Diaz Perez, Chahat Mandviwala, Renesteban Forero-Franco, Henrik Thunman, Teresa
Berdugo-Vilches, Martin Seemann
Chalmers University of Technology, Sweden

09:30–09:40 Integrated Mechanical-Chemical Recycling: Investigation of Extrusion-Induced Effects on
Polyethylene Pyrolysis Products
Patchiya Phanthong, Shogo Kumagai, Shigeru Yao, Toshiaki Yoshioka
Tohoku University / Fukuoka University / Hiroshima University, Japan

09:40–09:50 Chemical Upcycling of Blended Polyester Textiles into Plasticizers
Shogo Miyazaki, Hajime Ohno, Koki Yagihara, Yasuhiro Fukushima
Yamaguchi Prefectural Industrial Technology Institute / Tohoku University, Japan

09:50–10:00 A Study on the Resource Circulation of Used Portable Lithium-Ion Batteries in Japan
Yuko Saito, Toshikazu Shiratori, Atsuko Saito, Toru Nishiyama, Shogo Kumagai, Toshiaki
Yoshioka
Tohoku University, Japan

10:00–10:10 Waste-Derived Amides for Reversible CO2 Capture
Xuezhi Feng, Elisa Rossi, Gianluca Ciancaleoni
University of Pisa, Italy

10:10–10:20 The Confusing Terminology of “Upcycling”
Toru Nishiyama, Yuko Saito, Toshiaki Yoshioka
DOWA ECO-SYSTEM CO., LTD., Japan

10:20–10:30 Pyrolysis of PolyAl from beverage cartons in a pilot-scale screw reactor: product yields
and oil quality
Vít Vyskočil, Jaroslav Pátek, Miloš Auersvald
University of Chemistry and Technology Prague / Enress a.s., Czech Republic

10:30–10:40 Policy Strategies for Industrial Deployment of Waste Plastic Pyrolysis in Korea
Ji Hye Jo
Korea Environment Institute (KEI), Republic of Korea

10:50–11:10 Coffee Break
Flash Talk Session 3 · 11:10–11:45 · Simulation and Evaluation of Processes
Chair: Dr. Salar Tavakkol

Flash talk: 8-minute presentation followed by 2 minutes of Q&A. A 5-minute changeover buffer is included at
the end of the session.

11:10–11:20 Process Modelling of Polyethylene Rich Multilayer Packaging Waste Conversion
Abdul Rehman Khurram, F. Javier Escudero Sanz, Fabienne Espitalier, Jérôme Lémonon, Juma
Haydary, Marion Carrier
University of Toulouse (France) / Slovak University of Technology in Bratislava (Slovakia)
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11:20–11:30 Physics-Informed Carbon Bond Group Modelling for Steam Cracking of Highly
Heterogeneous Polymer Feedstocks
Renesteban Forero-Franco, Teresa Berdugo-Vilches, Chahat Mandviwala, Henrik Thunman,
Martin Seemann
Chalmers University of Technology, Sweden

11:30–11:40 Integrated Design and Modelling of Polystyrene Hydrothermal Upcycling to Styrene and
Low-Carbon Hydrogen via Steam Reforming and Syngas Chemical Looping
MohammadSina HajiHashemi, Corinna Schulze-Netzer, Thomas A. Adams II
Norwegian University of Science and Technology, Norway

11:45–12:30 Closing Ceremony

12:30–13:30 Lunch
13:30–14:00 Transport to Campus Nord

14:00–16:00 Lab Tour incl. Carbon Cycle Lab

16:00–16:30 Transport back to Conference Venue
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Poster Session — Full List (Monday, 7 September, 17:10–19:00)

Poster session: 60-second introduction by each poster author, followed by open discussion at the posters. Poster presenters are
kindly requested to line up beside the lectern in the order shown in the Agenda after the final oral presentation in Oral Session
4. Posters remain on display until the end of the symposium.

1 1734 Assessment of the Thermochemical Behavior of Paper Rejects
Julian Klüttermann, Isabel Kaphahn, Peter Quicker
RWTH Aachen University, Germany

2 1736 Catalytic Hydropyrolysis of Low-Density Polyethylene in a Fluidized Bed with Ni-Based
Catalysts
Jie Jian, Martin Høj, Brian Brun Hansen, David Norman McCarthy, Anker Degn Jensen
Technical University of Denmark / Topsoe, Denmark

3 1747 Effects of High Hydrostatic Pressure Treatment on Paramylon Nano-Fibrillation and the
Resultant Oil Gelation Behavior
Akinari Futamura, Kazuki Nomura, Ikuhiro Tanida, Satoshi Osawa
Kanazawa Institute of Technology, Japan

4 1752 Development of a Methodology for the Comparative Assessment of Chemical Recycling
Routes
Thomas Rothgänger, Stephan Schröter, Dirk Heymel, Mathias Seitz
Hochschule Merseburg, Germany

5 1756 Recycling of Waste-Derived Mattresses Foam through Pyrolysis
Lara Clemens, Isabel Kaphahn, Peter Quicker
RWTH Aachen University, Germany

6 1763 Influence of Metal-Modified ZSM5 on Pyrolysis and In-Line Catalytic Cracking of HDPE
Katrin Santin, Stephanie Arias-Lugo, Miren Ugarriza, Farid Atashi, Maite Artetxe, Maider Amutio,
Martin Olazar
University of the Basque Country, Spain

7 1766 Evaluation of the Catalyst-to-Adsorbent Ratio Influence on Waste Plastic Pyrolysis and
In-Line Sorption Enhanced Steam Reforming
Stephanie Arias-Lugo, Pablo Comendador, Leire Olazar, Daniel Goma, Laura Santamaria,
Gartzen Lopez
University of the Basque Country, Spain

8 1773 Development of Antibacterial Protamine-Containing Cotton Fibers via High Hydrostatic
Pressure or Cellulase Pretreatment
Toshiya Amma, Kazuki Nomura, Ikuhiro Tanida, Satoshi Osawa
Kanazawa Institute of Technology, Japan

9 1780 Film Formation and Evaluation of γ-Zirconium Phosphate/Gemini-Type Quaternary
Ammonium Salt Complexes
Yudai Haga, Keiji Hase, Ichito Hiramitsu, Takayuki Tsukegi, Osamu Yoshimura
Kanazawa Institute of Technology, Japan

10 1788 Application of Compact Electrostatic Precipitators for Collection of Pyrolysis Oil
Andrei Bologa, Hans-Joachim Gehrmann, Klaus Woletz, Dieter Stapf
Karlsruhe Institute of Technology, Germany

11 1799 Towards Circular Polystyrene Usage, Comprising Pyrolysis in a Pilot Scale Fluidized Bed
Reactor, Rectification and Styrene Polymerization
Matthias Fortrie, Lukas Plessing, Gerrit Luinstra
Universität Hamburg, Germany

12 1802 From Technology Comparison to System Design: Integrated Assessment of Waste Plastic
Sorting and Recycling
Miuna Omachi, Kazuki Fukushima, Koki Yagihara, Hajime Ohno, Yasuhiro Fukushima
Tohoku University, Japan
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13 1810 Influence of Chemical Structures in Unconventional Liquid Feedstocks on Cracking in
Fluidized Beds
Adam Sköld, Renesteban Forero-Franco, Teresa Berdugo-Vilches, Martin Seemann
Chalmers University of Technology, Sweden

14 1812 Thermogravimetric Investigation of Calcium-Based Additives for Halogen Capture during
Pyrolysis of Electronic Waste Plastic
Rizka Amalia, Kevin Carl, Isabel Kaphahn, Peter Quicker
RWTH Aachen University (Germany) / Vocational School of Diponegoro University (Indonesia)

15 1816 Degradation Onset of Polyethylene under Pyrolysis Conditions
Corinna Schulze-Netzer, Tord Skanke, Laura Victoria Grünwald, Liang Wang, Murillo Longo
Martins, Charles Finney
Norwegian University of Science and Technology (Norway) / Sintef Energi AS (Norway) / Oak
Ridge National Laboratory (United States)

16 1825 High-Temperature Pyrolysis of Vulcanized Isoprene Rubber and Liquid Isoprene Rubber
Masahiro Homma, Takakazu Minato, Seiichi Tahara, Masahiro Hojo, Awosu Emmanuel
Ikechukwu, Shogo Kumagai, Toshiaki Yoshioka, Hiroshi Yamashita, Wahyu S. Putro, Yoshihiro
Ueda, Kazuhiro Matsumoto, Jun-Chul Choi, Norihisa Fukaya
Bridgestone Corporation / Tohoku University / National Institute of Advanced Industrial Science and
Technology, Japan

17 1826 Solvent-Assisted, ZnCl2-Catalyzed Conversion of Poly(methyl methacrylate) Waste into
Carbon Anode Materials for Lithium-Ion Batteries
Dossym Yeskozha, Adilet Titanov, Arailym Nurpeissova
Institute of Batteries LLP / L.N. Gumilyov Eurasian National University, Kazakhstan

18 1827 Challenges of Complex and Unknown Material Compositions in Pyrolysis-Based Recycling
of Artificial Turf Waste
Michèle Jampolski, Niklas Netsch, Marco Tomasi Morgano, Andreas Kapf, Johannes Guth, Salar
Tavakkol, Iman Taha, Katharina Weber
Aalen University / ARCUS Greencycling Technologies GmbH / Pyrum Innovations AG / Karlsruhe
Institute of Technology, Germany
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DOWA HOLDINGS CO., LTD.
https://www.dowa.co.jp

DOWA Techno-Fund: 
DOWA Holdings provides funding and other support for joint R&D. By injecting new expertise, 

DOWA Holdings will assist to energize and boost ongoing our and your R&D to new steps.
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shape control
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deposition 
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Frontier Laboratories Ltd., founded in 1991 by Dr. Chuichi Watanabe and based 
in Koriyama (Fukushima), Japan, is a global leader in analytical pyrolysis.  
 
Frontier Laboratories Ltd. is a family-owned business and established a robust global network of 
distribution partners who offer local product support and assist users worldwide. Outside of Japan, we 
operate offices and employ representatives in Germany, China, Singapore, India, USA, and the CIS 
countries. All our business partners are factory-trained to ensure the highest level of support and 
customer satisfaction. 
 

Frontier Lab is consistently engaged in the research and 
development of analytical pyrolysis instruments and methods, 
manufacturing Single- and Tandem Micro-Reactors (Rx-
3050TR and Rx-3050SR) alongside associated accessories for a 
wide range of analytical applications such as conversion of 
waste plastics and biomass into fuels and value-added 
chemicals, as well as rapid catalyst screening and 
characterization. The development of our micro-reactors was 
driven by the limitations of conventional catalyst evaluation 

systems, which feature large reactors and require a significant amount of time (several hours) for 
temperature stabilization, often taking one to several weeks to evaluate a single catalyst. Rapid 
development of new catalysts requires a drastic reduction in evaluation time. 
 
The micro-reactor was developed as a laboratory-
scale (benchtop) evaluation system to meet this 
demand, shortening the catalyst evaluation period 
to just a few hours or days. Furthermore, online 
connection to a mass spectrometer (MS)—which 
is difficult with conventional systems—is readily 
available, enabling a more effective, efficient, and 
rapid evaluation process. Medium- or high-
pressure flow controllers (available as optional 
accessories) allow for gas-phase catalytic 
reactions under pressures of up to 3.5 MPa. 
 

Our analytical pyrolyzers (EGA/PY-3030D or PY-3030S) are used for the 
physical property evaluation of polymer materials across various 
advanced scientific fields. Applications include quality control in the 
aerospace and automotive industries, characterization of recycled 
materials and detection of contaminants, biomass characterization, 
differentiation of rubber, paint, and paper in forensic investigations, and 
the identification of environmental pollutants such as microplastics and 
PFAS.  
 

  


