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Abstraet: As one of the air pollution transmission channels around the beijing-Tianjin-Hebei region, Puyang frequently suffer from
severe airpollution in autumn and winter. In order to study the characteristics and main sources of fine particulate matter during these
periods, manual membrane sampling of PM, ; was conducted at three national control sites from October 15, 2017, to January 13,
2018. Chemical composition analysis was conducted and, combined with a PMF receptor model, source analysis of the fine particles
was also undertaken. The results show that the average mass concentration of PM, 5 in Puyang was 94. 16 wg-m in the autumn and
winter of 2017, and Pushuihe station was the most polluted site. During the heating season, the three control stations all recorded the
frequent occurrence of severe and serious pollution events, while the frequency of mild pollution events decreased. When heavy
pollution events occurred, the concentrations of NO, and CO increased significantly. The main components of PM, ; were water-soluble
ions (52.33% ), OCEC (25.32% ), and crustal elements (0.08% ). The concentrations of NO, were high while the concentrations
of SO}~ were low. When heavy pollution occurred, the concentrations of water-soluble ions, OC, EC, and K in PM,  increased
significantly, while the concentrations of crustal elements decreased. During the sampling period, the conversion ratios of sulfur and
nitrogen in Puyang were high and atmospheric oxidation was strong. The transformation of sulfur and nitrogen promoted the occurrence
of heavy pollution. Emissions of NO,, CO, and VOCs were higher in Puyang in 2017, and the source apportionment results showed
that the main sources of PM, 5 in autumn and winter were secondary inorganic salts (37% ), industrial sources (16% ), secondary
organic aerosol ( SOA, 14% ), biomass combustion (12% ), mobile sources (9% ), coal burning (7% ), and dust (4% ).
Secondary transformation played an important role in the development of heavy pollution events in Puyang. It is necessary to focus on
the control of emissions from industrial sources, biomass combustion, moving source, and civil coal combustion.

Key words:fine particulate matter; source apportionment; receptor model; heavy pollution; autumn and winter
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H25 HE 12 H30 H(HEIGFHRT) . PIREEE Y
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Table 3 Meteorological data and concentrations of gaseous pollutants on heavily polluted days and non-polluted days

i H WG — IR EIREE PN

R/ C 0.3~11.8(4.8) 0.1~11.5(4.0) 4.6 ~24.3(7.5)
X/ % 45 ~87(63.3) 27 ~88(57.2) 16 ~100(42.5)

A /mes ! 0.2~4.3(1.6) 0.2 ~3.4(1.5) 0.2~5.2(1.9)
KA/ hPa 1012.6 ~1027.5(1020.5) 1014.7 ~1024.7(1020.0) 1005. 1 ~1032.5(1020.9)
AQI 147 ~315(209) 89 ~308(219) 51 ~153(78)
S0,/png-m 3 15~28(21.3) 22 ~42(30.0) 11 ~34(20.5)
NO,/pg+m 3 28 ~67(48.5) 53 ~97(79.2) 24 ~68(45.5)
CO/mg-m 3 1.418 ~2.688(1.8) 1.453 ~3.455(2.7) 0.527 ~1.997(1.2)
0,/pgem 3 45 ~85(66.3) 11 ~36(21.5) 14 ~139(65.5)
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Table 4  Concentrations of main components in PM, sat three sites in autumn and winter/ pg-m
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T LN FIE N FEfE Lo
NH, 11.15 35.56 10. 87 35.81 9.97 35.32
NOy 22.01 70. 58 24.48 75.92 20.28 72.45
S0;~ 10. 18 37.92 10. 80 31.98 9.07 39.20
Na* 0.25 1.57 0.33 1.05 0.29 6.36
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