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Abstract

A single particle aerosol mass spectrometer (SPAMS) was deployed in Xiangyang city from January 1
to 20 in 2019 to study the component and sources of PM; ;. According to the monitoring result, the
local atmosphere was mainly affected by motor vehicle exhaust, and the proportion of coal-fired and
industrial process sources were also above 10% in addition. During the monitoring period, a conti-
nuous air pollution process occurred. When the lightly polluted weather, moderately polluted
weather, and heavily polluted weather occurred, the proportion of elemental carbon as a primary
component increased and the source of pollution was mainly affected by the massive accumulation
of vehicle exhaust and the secondary conversion of particulate matter. When the severely polluted
weather occurred, the proportion of mixed carbon, organic carbon and potassium-rich components
increased, and elemental carbon remained the primary ingredient. In terms of pollution sources,
apart from to the effects of vehicle exhaust, it was also significantly affected by coal and industrial
process sources. The study also founded that the local atmospheric particulate matter was highly
aged during the monitoring period, and the occurrence of sustained heavy pollution weather had a
certain relationship with the higher degree of aging of particulate matter.
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Figure 1. Mass concentration of PM, 5 and weather conditions during monitoring
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Figure 2. Time series of component ratio and particle number during monitoring
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Figure 3. Time series of pollution source ratio and particle number during monitoring
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Table 1. Information statistics for 6 time periods

*= L6 MTRERSIT

Fs B PM, s (ng/m’) WL (%) A (m/s)
1 1/1 13:00~1/2 8:00 113 58 1.0
2 1/5 16:00~1/8 14:00 306 74 1.6
3 1/13 2:00~1/13 12:00 68 100 /
4 1/14 12:00~1/15 14:00 220 83 1.7
5 1/15 22:00~1/16 18:00 35 58 1.3
6 1/20 0:00~1/20 13:00 190 87 1.3
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Figure 4. The proportional distribution of particle compositions a) and sources in different polluted weather b)
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Figure 5. The mixing state of particles with secondary components in different polluted weather
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Figure 6. Number change of fresh and aged nitrate particles
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