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~Abstract ;' The mass concentration and cl}emlcal COﬁ!IpOSIIIOH of fine particles were continuously observed on-line from October 31 to
lg,e(’emf)er B, 2018 at Hebei Key Laboratory of 'Haze Pollution Prevention and Control in Shijiazhuang. The characteristics of haze
"péllutlon in awtumn and winter in Shl]ldzhudng were —drid]yzed The results showed that during the observation period, four haze
pollution” episodes| occurred with PM, ; as the primarys pol'lutant and the maximum daily concentration was 154, 228, 379, and 223
pgean respectlvely, reaching a heavy pollution level or above. The main components of PM, s were water-soluble inorganic ions
(WSII) and carbon-containing aerosols, accounting for (60.7 = 15.6)% and (21.6 +9.7)% of PM,, mass concentration,
respectively. Compared with clean days, the mass concentration of WSII and carbon aerosol during haze pollution increased by 4.4
times and 3.1 times, respectively, which was the main cause of haze pollution. NO; , SO}, and NH, (SNA) were the main
components of WSII, accounting for (91.5 +17.3) % of the total WSII concentration, of W}lth NO; took up the highest proportion.
The explosive growth of SNA during haze pollution was the main reason for the extremely high PM, ; concentration. Under non-high
humidity conditions, the formation rates of unit mass substrates (NO; , SO} ) were not significantly different, but the transformation
of SO2~ was significantly promoted after the liquid phase oxidation of SO, was triggered under high humidity conditions. The atmosphere
in Shijiazhuang is rich in NH,, and the molar ratio of n( NH; ) to n(NO; +2 xS0;" ) in PM, ; was greater than 1. The presence of
a large amount of NH, could promote the transformation of NO; and SO~ and aggravate pollution. During the haze pollution period,
the accumulation of primary pollutants from coal and motor vehicles was the main reason for the increase in carbon-containing aerosol.
Compared with clean days, the formation of SOC was inhibited. Before the beginning of the warm season, the mobile form was the main
pollution source of PM, s, contributing 30.8% and 39.8% of PM, mass concentration. With the increase of coal combustion
emissions, the contribution of coal-fired sources gradually increased to 25. 5% , becoming the primary pollution source.

Key words: haze pollution; PM,; component analysis; water-soluble inorganic ions; carbon-containing aerosols; source

apportionment ; Shijiazhuang
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Table 1 ~ Average level of particulate concentration, size distribution, and meteorological parameters
in four heavy pollution processes and fairly good air quality days
Ve PM, PM, 5 PMy, PM,/PM, 5 PM, . /PM,, S Hg R AHXHE
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Epl 83 £32 134 +60 201 +72 0.63 =0.07 0.67 =0. 12 1.5+0.8 50.5+12.4
Ep2 69 +26 182 +82 221 +88 0.41 +0. 12 0. 80 +0.09 1.3+0.7 65.9 +12.5
Ep3 114 +58 195 +98 248 +109 0.58 £0.05 0.79 +0.08 1.3+0.7 48.7 +12.4
Ep4 78 +40 167 +67 347 +88 0.45 +0.13 0.49 =0. 16 1.3+0.6 51.9+17.4
Epl ~ Ep4 “F-3{H 86 +44 170 + 80 254 +108 0.52+0.13  0.69 £0.18 1.4+0.7 54.3+15.6
it B R 3(E 28 =15 49 +29 85 +42 0.57 0. 15 0.58 +0. 18 1.5+0.7 45.5£17.6
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