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Abstract ; The pollution characteristics and light extinction contribution of water-soluble ions of PM, s in Hangzhou were investigated by
sampling and laboratory analysis of aerosol samplers in 2013. The water-soluble ions were dominant in PM, s and the total mass
concentration was 37.5 pg-m~, accounting for 44. 4% of the PM, ; mass concentration. Water-soluble ions were mainly composed of
secondary ions( SO~ ,NO; and NH,' ), which accounted for 83.4% of total ions. The highest mass concentrations of PM, 5 and major
ions were observed in winter and the lowest in summer. The proportions of water-soluble ions in PM, 5 in summer and autumn were
obviously higher than those in winter and spring and proportions of secondary ions in water-soluble ions were very close in each season.
The contribution was the greatest to PM,  from secondary ions generation caused by fuel combustion and automobile exhaust. The
annual average values of SOR and NOR were 0. 27 and 0. 15 respectively, the conversion rate of SO, in atmosphere was greater than
that of NO_. There was obvious positive correlation between SOR or NOR and humidity which indicated the important contribution of
heterogeneous oxidation process to the generation of SO~ and NO; . The annual average of [ NO; ]/[ SO ] was 0.63, and the
aerosol pollution was primarily affected by emissions from coal burning. In haze days, with the increase of haze pollution level, the
mass concentrations of PM, ;, water-soluble ions, secondary ions as well as SOR and NOR all increased gradually, and the stable
weather condition in haze days could efficiently promote the accumulation and secondary conversion of pollutants. There were obvious

positive correlations between mass concentrations of PM, ; and SNA and the atmospheric light extinction coefficient. The IMPROVE
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formula which was used to calculate the light extinction coefficients of different chemical components could efficiently indicate the

tendency of aerosol scattering. The extinction contribution of SNA could reach 60.8% . The extinction coefficient of SNA was the

highest in winter and lowest in summer, and its value and contribution proportion both increased gradually as the haze pollution level

rose.

Key words:PM, ; water-soluble ions; pollution characteristics; haze; light extinction coefficient
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Table 1 Mass concentrations of water-soluble ions of PM, 5 in Hangzhou/pg+m 3

S| S & "2 * AR

S03- 19.5 £4.8 12.7 4.3 8.9+7.0 14.2 +6.4 13.8 +4. 4
NO;y 17.3+7.9 10. 1 £5.5 3.3+7.1 11.1+6.8 10.5 5.7
NH/ 12.4 £4.9 6.8+£3.3 3.0+2.7 5.7+2.6 7.0+3.9
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Na* 1.7+0.8 1.5+0.3 1.7+0.6 2.0+0.3 1.7 +0.2
Ca?* 1.5+0.5 1.4 +0.2 1.1+0.3 1.1£0.2 1.3£0.2
K* 0.6+0.3 0.2+0.2 0.6+0.3 1.0£0.5 0.6+0.3
NO, 0.7 +0.4 1.4£0.6 0.1x0.1 0.2+0.1 0.6+0.6
Mg** 0.2 0.1 0.2 0.1 0.1+0.04 0.2 0.1 0.2+0.0
F- 0.03 0. 02 0.01 +£0. 02 0.23 +0.19 0.19 +0.13 0.12 +0. 11
Z]) 57.1+17.3 35.4+13.0 20.1+17.4 37.4+16.0 37.5+15.2
PM, 5 140. 8 +£49. 1 88.7+32.9 38.6+23.9 69.4 +£28.9 84.4 +49.2
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Table 3 Changes of water-soluble ions concentrations and SOR, NOR in haze days
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Table 4  Light extinction coefficient and distribution of SNA in haze day with different grades
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