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Towards Development of Innovative Analytical Pyrolysis Technologies
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We are developing innovative pyrolysis technologies, such as pyrolysis-gas chromatography/mass spectrometry (Py-GC/MS), and the related equipment

for polymer characterization and development of pyrolysis processes for feedstock recovery from waste plastics and biomass resources. We are also trying

to develop human resources capable of global perspectives through international collaborative researches and seminars with Frontier Laboratories’ global

branch offices.
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Fig.l Developed tandem p-reactor-gas phase
derivatization-GC/MS system.

Development of direct gas-phase derivatization
method by employing tandem u-teactor-GC/MS

Pyrolysis is considered a promising method for polymer characterization
(in the field of analytical pyrolysis) and for chemical feedstock recovery
from polymeric wastes (in the field of applied pyrolysis) because it can
decompose any polymeric material into smaller molecules by applying
heat alone in an inert atmosphere. Pyrolysis-gas chromatography (Py-GC)
involves pyrolyzing polymeric materials in a micropyrolyzer and a
subsequent direct GC analysis of pyrolyzates. Py-GC has immense
potential for applications in the fields of analytical and applied pyrolysis,
as it allows for rapid and accurate analysis of pyrolyzates. This is beneficial
for elucidating the microstructure and composition of polymers and for a
rapid screening of pyrolysis conditions for designing feedstock-recycling
processes. However, the Py-GC/MS analysis of polymers with high boiling
and high polar compounds is challenging, which limits the efforts to
elucidate the pyrolysis mechanism and plastic characterization through
online GC analysis.

We developed a novel pyrolysis-gas-phase derivatization-GC/MS (Py-
GPD-GC/MS) technique (Fig.1), allowing the pyrolysis of polymers and
the subsequent direct gas-phase derivatization of pyrolyzates, employing a
modified tandem p-reactor-GC/MS system. This work was published in
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Analytical Chemistry (American Chemical Society), and the cover image
of this work was selected as a Supplementary Cover of this journal (Fig.2).

Planning and Management of PYRO ASIA 2020
Conference

Pyrolysis is widely applied in broad fields, such as environmental,
biological, medical, forensic, cultural heritage, food, geochemical,
polymer, and materials science. PYRO ASIA FORUM was established to
promote pyrolysis-related research and update pyrolysis technologies in
the Asia region last year. Dr. Watanabe and Dr. Kumagai contributed to the
establishment of this forum.

Prof. Yoshioka and Dr. Kumagai planned and managed the PYRO ASIA
2020 online conference as scientific committee members this year.
Furthermore, Prof. Yoshioka participated in this conference as a panelist;
Dr. Watanabe provided the invited talk; and Dr. Kumagai managed the
panel discussion and held a “Special session with journal editors” by
collaborating with Elsevier, giving young researchers an opportunity to
learn how to write good scientific papers.
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Asia Pyrolysis Community Forum

Fig.3 PYRO ASIA 2020
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