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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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Combined UV-irradiation and Py-GC/MS
approach for evaluating the deterioration
behavior of PV encapsulant

Pyrolysis is considered a promising method for polymer characterization
(in the field of analytical pyrolysis) and chemical feedstock recovery from
polymeric wastes (in the area 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
because it allows rapid and accurate analysis of pyrolyzates. This is
beneficial for elucidating the microstructure and composition of polymers
and for rapid screening of pyrolysis conditions for designing feedstock-
recycling processes.

We employed a micro-UV irradiator combined with Py-GC/MS (UV/Py-
GC/MS) (Fig.1). This system facilitates the UV irradiation of the samples
inside the pyrolyzer at the desired temperatures and gas flow rates, and the
subsequent analysis of the deteriorated samples by Py-GC/MS or evolved
gas analysis (EGA)-MS. Furthermore, it facilitates the simultaneous UV
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Fig.1 Schematic illustration of UV/Py-GC/MS system.
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irradiation of the samples in the pyrolyzer and the in situ analysis of the
gases evolved during UV irradiation using GC/MS. This work was
published in Polymer Degradation and Stability, and the image of this
system was selected as a cover image of this journal (Fig.2).

Hosting an International Webinar: “Polymer
Characterization by Analytical Pyrolysis
Technology”

Pyrolysis is widely applied in broad fields, such as environmental,
biological, medical, forensic, cultural heritage, food, geochemical, polymer,
and materials science.

Frontier Laboratories Ltd. held an international webinar, “Polymer
Characterization by Analytical Pyrolysis Technology,” on 30 April 2021, and
Dr. Shogo Kumagai delivered a lecture, “Characterization of Engineering
Plastics Using Pyrolysis under Helium, Air and UV” (Fig.3). The lecture
video has been uploaded on the F Lab’s YouTube channel (https:/www.
youtube.com/watch?v=7cT1Y4qeTCk&t=1628s). The lecture provided the
latest trends in Py-GC/MS for analytical pyrolysis of engineering plastics.

RiHE

[1] A. Watanabe, “A new searching algorithm for identification

and quantification of environmental microplastics by Py-GC/MS”,
International Symposium on Environmental Microplastics, November 10,
2021.

2] EREE. FRAMEA. “TIRFYIUTAIIL DI DELFIE
BELIEZNIEEY 7O0—F, E0EE S Filime, 2021469H88H
[3] S. Kumagai, “Characterization of Engineering Plastics using
Pyrolysis under Helium, Air and UV”, Polymer Characterization by
Analytical Pyrolysis Technology, April 30, 2021.

Research X: Innovations

WEBINARS

Polymer Characterization

by Analytical Pyrolysis Technology
30 April 2021, 13:00 hrs Singopore IGMT+8]

Topics & Presenters

+ Charasoeraacon of Engeesred Platics
g Prreletl unde Helum, e sea LV
[ ST N —

FAEE Rrginiration

Fig.3 Research & Innovations WEBINARS “Polymer
Characterization by Analytical Pyrolysis Technology”
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