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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. 1 Schematic illustration of F-Splitless pyrolysis-gas chromatograph/mass

spectrometer (F Splitless Py-GC/MS) system.
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Sensitive Detection of Microplastics in Passively
Sampled Indoor Using F-Splitless Pyrolysis-Gas
Chromatography/Mass Spectrometry

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,
as it allows for 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 newly installed an F-Splitless injection system (MFS-2015E)
developed by Frontier Laboratories, and the F-Splitless Py-GC/MS
system was established in this laboratory. The F-Splitless injection
method greatly improved the detection sensitivity of trace pyrolysis
products. In this work, indoor air was passively sampled using quartz
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[3] Atsushi Watanabe, “Size Segregated Microplastics analysis in
Airborne Particulate Matter: Sampling and Analysis by Py-GC/MS”,
3rd International Conference on Advanced Materials and
Characterization (2024/7/24)

[4] Atsushi Watanabe, “Application of F-Splitless Pyrolysis-GC/MS to
the Analysis of Polymeric Materials”, PYROASIA2024 (2024/11/28)
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Fig. 3 Key members of the JSPS-DST Bilateral
International Seminar

fiber filters, and the microplastics on the filters were analyzed using the
F-Splitless Py-GC/MS. The results demonstrated that F-Splitless Py-
GC/MS can be used to identify and quantify microplastics at the
nanogram level.

JSPS-DST Bilateral International Seminar

Prof. Shogo Kumagai, a principal investigator of the JSPS bilateral
projectbetween Japan and India, held an international seminar “Frontiers
in Analytical & Applied Pyrolysis for Energy & Environment.” Prof.
Atsushi Watanabe also participated in the seminar as a collaborator.

Co-organizing PYROASIA2024 conference

Frontier Laboratories Ltd. co-organized an international symposium,
“PYROASIA 2024,” held at Guwahati in India. From this laboratory,
Prof. Kumagai was involved as an international co-chair and contributed
significantly to the management of the conference.
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Fig. 4 Logo of the PYROASIA 2024 symposium
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