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Investigation of volatile organic compounds types in Chengdu metro stations
and carriages and their influencing factor analysis
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Abstract Aiming to investigate the types, sources, and influencing factors of volatile organic compounds
(VOCs) inside Chengdu metro stations and carriages, a constant flow gas sampler and a TENAX-TA sampling
tube were used to sample the air inside the metro carriages, at the carriage vents, and inside the platforms
(station hall layer and platform layer) during different pedestrian flows on different routes. The sampled VOCs
were analyzed by using a gas chromatography-mass spectrometry (GC-MS). The results showed that the VOCs
inside the stations and carriages were mainly alkyl olefins and benzenes, accounting for 42.59% and 27.78% of
the air pollutants, respectively. The total VOCs mass concentration in the carriages was (46.47+3.2) pug'm”
during peak hours, which was slightly higher than (41.35+3.82) pg-m during off-peak hours. The mechanical
ventilation system of the metro could effectively dilute the VOCs mass concentration in the carriages. The
VOCs mass concentration at the station hall layer was (44.99+13.84) ug-m~, which was higher than
(35.05£11.28) pg'm™ at the platform layer. VOCs pollution in the Chengdu metro was comprehensively
influenced by diverse factors such as people flow, atmospheric environment, and ventilation facilities. This
study can provide a support for the regulation and prevention of VOCs pollution in the metro system in
Southwest China, also provide a reference for making decisions to improve the air quality inside the metro and
reduce health risks to passengers.

Keywords metro stations; metro carriage; volatile organic compounds; intensity of personnel; ventilation

system; monitoring effects
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