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Study on the impact of heating changes on the distribution characteristics and sources of PAHs in PM, 5 in Shijiazhuang.
WANG Yi-fei, YANG Xue-jing, GUO Yu, WANG Ran, YAO Bo', CUI Jian-sheng (Hebei Provincial Laboratory of Pollution
Prevention and Control Biotechnology, School of Environmental Science and Engineering, Hebei University of Science and
Technology, Shijiazhuang 050018, China). China Environmental Science, 2026,46(2): 646~656

Abstract: Studying the impact of heating changes on the occurrence characteristics and sources of polycyclic aromatic hydrocarbons
(PAHs) in PM, 5 is of great significance for urban air pollution control. In this study, 42 PM, s samples were collected at three sites in
the urban area of Shijiazhuang during the heating and non-heating seasons. The concentrations of 16 PAHs were determined using
gas chromatography-tandem mass spectrometry (GC-MS/MS). Based on these data, the concentration changes, sources, and health
risks of PAHs were analyzed. The results showed that the average concentrations of PAHs during the heating and non—heating
seasons were 13.97ng/m’> and 10.63ng/m’, respectively, with benzo[a]pyrene (BaP) being the primary pollutant. PAHs exhibited
significant negative correlations with temperature, humidity, and O;, and significant positive correlations with PM, s, PMy,, SO,,
NO,, and CO. It was concluded that temperature, PM, 5, and O; were the primary factors influencing PAH concentrations before and
after the heating season. Both the characteristic ratio method and positive matrix factorization (PMF) source apportionment indicated
that transportation emissions and coal-biomass combustion sources were the primary sources of PAHs during the heating season,
while transportation emissions and petroleum-related pollution (including oil evaporation and liquid fuel combustion) were the
primary sources during the non-heating season. Transportation emissions were the main contributor to PAHs. The TrajStat model
analysis revealed that the primary pollution sources of PAHs originate from the northwest, with the Beijing-Tianjin-Hebei region and
Henan Province being the main pollution areas, and PAH dispersion conditions were poor during the heating season. The health risk
assessment results indicate that the PAHs in PM, 5 in Shijiazhuang city do not pose a risk to adults or children, but the lifetime cancer
risk value for children is twice that for adults, warranting attention.
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Table 1 Mass spectrometry data acquisition parameters for 16

PAHs

SERBST (R CEl ST T CE2

O
O WEIER L wr v STRT W)

1 Z(NaP)  128.10>127.00 9  128.10>102.00 18
2 JEM(Acy)  152.10>126.10 27 152.10>150.10 27
3 Tt (Ace) 154.00>152.10 30  153.10>151.20 27
4 i (Flu) 165.10>163.10 27  165.10>115.10 27
5 3E(Phe) 178.10>176.10 29  178.10>152.10 20
6 (Ant) 178.10>176.10 29  178.10>152.10 20
7 P (Fla)  202.10>200.10 33 202.00>152.10 30
8 W (Pyr) 202.10>200.10 30  200.10>198.10 30
9 JFF[a]H(BaA) 228.10>226.10 30  226.10>224.10 30

10 j#i(Chry) 228.10>226.10 30

11 FJF[b]HE(BbF) 252.00>250.00 33

12 ZKJf[a]th(Bap) 252.00>250.00 33
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R IF[a,h]
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Table 2 Concentration of PAHs in PM, 5 during heating and

non-heating periods

HEIg iz )
RS W JE (ng/m”) e WS (ng/m’)
(%) CPEME BME R (%) I SRAME oK E
Nap 100 0.97 0.86 1.09 100 1.21 1.01 1.59
Acy 100 0.76 0.30 0.94 86 0.49 n.d. 0.63
Ace 100 0.62 0.51 0.82 57 0.35 n.d. 0.83
Flu 100 1.07 0.81 1.25 100 0.91 0.41 0.89
Phe 100 1.34 0.44 1.54 100 0.90 n.d. 1.35
Ant 100 1.28 0.89 1.46 100 0.90 n.d. 1.35
Fla 100 0.74 0.66 0.85 100 0.60 0.57 0.61
Pyr 100 0.98 0.72 1.10 100 0.96  0.69. 1.02
BaA 100 0.51 0.47 0.56 100 0.47 0.31 0.53
Chry 100 0.52 0.33 0.66 100 0.46 0.17 0.53
BbF 100 0.97 0.67 1.21 100 0.76 0.32 0.96
BKkF 100 1.28 1.20 1.45 100 0.94 0.38 1.19
BaP 100 1.67 1.60 1.77 100 1.43 0.50 1.61
BghiP 100 1.17 0.57 1.79 43 0.24 n.d. 0.56
Inp 43 0.09 n.d. 0.34 29 0.01 n.d. 0.06
DahA 0 0.00 n.d. n.d. 0 0.00 n.d. n.d.
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