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Abstract: To elucidate the key factors influencing aerosol pH and pollution source contributions,
levels and spatiotemporal variations of aerosol pH in urban and suburban areas of Xi’an were
systematically evaluated, effects of chemical particles comprising PM,. ; and meteorological parameters on
pH were analyzed, and contributions of different pollution sources to the aerosol pH was quantified in
this study based on water-soluble ion and element analysis of PM, ; samples collected from urban and
suburban areas of Xi’an in 2023, in combination with the ISORROPIA [l thermodynamic equilibrium
model, the positive matrix factorization model, and multiple linear regression analysis. The research
results show that PM, s in the urban and suburban areas of Xi’an was generally weak acidic: The aerosol

pH in urban and suburban areas was 5. 1 &= 1. 7 and 5.2 £1.7 respectively, subject to significant
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variations in different areas and seasons; a notable contribution of secondary inorganic ions in PM, ; to

the aerosol acidity was observed; the key driving factors affecting pH were TNO,, SO; , TNH,, and

Ca’", with ApH being more sensitive to SO:~ than to TNO,. Multiple linear regression analysis

indicated that biomass burning and secondary nitrate had significant acidifying effects in both urban and

suburban areas. Biomass burning had a stronger effect in urban areas, while secondary nitrate had a more

pronounced effect in suburban areas. Traffic emissions appeared to have mitigated aerosol acidity in urban

areas, possibly due to the neutralizing effect of NH;. The enhanced acidifying effect of secondary

sulfate in suburban areas might be attributed to its higher sensitivity to pollution transport and

multiphase oxidation processes.
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Table 1 Mass concentrations of PM, ; and WSI in urban and

suburban areas

T H
W IX RBIX

PM,; 82.6+53.0 (16.5~229.8) 53.2443.6 (2.6~247.7)
Cl 0.7+0.8 (0.1~3.8) 1.0+1.8 (0.0~10.8)
NO; 7.648.3 (0.8~35.4) 7.5+8.2 (0.0~35.6)
SO; 4.6+2.0 (2.0~12.6) 3.3+2.3 (0.0~13.7)
Na® 0.941.2 (0.0~8.9 1.02£0.7 (0.0~4.5)
K* 0.440.3 (0.1~2.0) 0.540.8 (0.0~4.8)
Mg"* 1.340.9 (0.3~4.9) 0.940.7 (0.0~4.8)

Ca™" 1.3£0.9 (0.1~5.7)
NH, 2.7£2.5 (0.2~11.8)

0.5+0.8 (0.0~1.5)
3.444.0 (0.1~24.3)
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Fig. 1 Seasonal variations of PM, 5 , components concentration,

and mass fraction in urban and suburban areas
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Table 2 Comparison of seasonal and diurnal PM, s, pH and ALWC in urban and suburban areas

P X pH R TR/ (pg e m™*)
PifE EPS G YfE HR B
s IR IX 5.241.9 5.641.8 4.9+1.9 16.84+16.2  14.2+15.6  19.4£17.0
HBIX 5.641.6 5.541.5 5.841.7 14.0+18.9  14.2+24.6  13.7£13.1
IR IX 5.542.0 5.642.0 5.342.0 9.11+12.4 6.446.1 12.14+16.6
2 B IX 5.242.4 4.942.6 4.8%+2.1 4.745.1 2.942.0 6.546.6
" IR IX 4.140.8 4.84+1.5 4.4+1.3 26.3+27.8  20.4+22.1  32.3422.8
HRIX 4.140.5 4.74+1.6 4.7+1.2 45.0£101.0  14.1411.0  75.94138.1
P IR IX 6.141.1 6.341.0 5.741.2 23.2417.7  17.0£11.0  29.4421.5
RRIX 5.940.9 5.841.0 5.940.9 25.4419.7  17.0£12.7  33.8422.5
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suburban areas during the four seasons
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