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Distribution of Particulate Matter in Subways and Prevention
and Control Measures

MENG Xin, MAO Haihe, SUN Yunxiang, ZHANG Yixiang, WANG Luping, WU Wei
(Beijing Urban Engineering Design & Research Institute Co., Ltd., Beijing 100037)

Abstract: To investigate the sources and distribution patterns of PM, s, PM,,, and total suspended particulates (TSP) in subway
stations, this study conducted particulate matter concentration tests at 11 stations along two subway lines in a city. The test
areas included outdoor locations, station public areas, equipment management rooms, and corridors inside the platform end
doors. The concentrations of PM, s, PM;o, and TSP in each area were measured, and elemental analysis of the outdoor and
platform particulates was performed. Subsequently, the distribution patterns of PM, s, PMy,, and TSP in various areas at
different outdoor concentrations were analyzed. Based on the test results, suggestions for subway particulate matter prevention
and control measures were proposed. The research revealed a significant increase in iron content in particulate matter within
stations compared to outdoor areas. Particulate matter containing iron in subway stations often exhibits irregular sheet-like shapes,
differing from those found outdoors, indicating that rail-wheel friction is the source of these particulates. When outdoor
particulate matter concentration levels were low, the distribution patterns of particles of various sizes were similar, generally
exhibiting higher concentrations in the tunnels than in the stations and outdoors. However, when outdoor particulate matter
concentration levels were high, PM, 5 and PM,, concentrations were higher in tunnels than in outdoor areas and stations.
Regardless of outdoor particulate matter concentration, TSP concentrations in public areas and carriages were consistently
higher than outdoors. These findings provide valuable insights for developing effective particulate matter prevention and control
measures in subway systems.
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Figure 2 Outdoor platform particulate matter assay samples

and measurement point locations

20 000
o

ﬁ ,Si Ba

=% 10000 |8l L

sz | [Na s [?L ¢a| [8al [a

it cl i s |call[ealllBal

ol _'_] ."-a—[’ - ‘.B-aﬁa.
0 1 2 3 4 5 6 7 8 9 10
fEst/keV
(a) E4h
20 000
o
e

ﬁ Fe| Si |Ba

210000 |ea | k| [Fe

b lNa S| |K]||€al Ea |Ba

HE i 5| lea) Bafﬂal@a Fe||Fe

el L 'S Al L h/
0 0 1 2 3 4 5 6 7 8 9 10

ReEf/keV
(b)

3 FEhbhulh G BRI R BE TS 2 Hr
Figure 3 Energy spectrum analysis of particulate matter
on outdoor platforms
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Figure 4 Microscopic morphology of indoor
and outdoor particulate matter
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Figure 5 Particle concentration distribution map of each testing station
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