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Characteristics of sulfur and nitrogen conversion in the aerosol Taiyuan

GUO Wendi' WANG Kaiyang' GUO Xiaofang' YAN Yulong'
HE Qiusheng'™ WANG Xinming®
(1. School of Environment and Safety Taiyuan University of Science and Technology Taiyuan 030024 China;
2. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of Sciences

Guangzhou 510640 China)

Abstract: The conversion ratios of sulfur and nitrogen( ¥, and F) from air to particle in Taiyuan
were discussed based on the atmospheric SO, and NO, and the water soluble ions( SO; and NO;)
in PM,; during two period of May—June 2013 ( summer) and December 2013—]anuary 2014
( winter) .As the results showed the SO, and NO, contents in summer were 89.98 pge*m™ and
64.73 pgem™ respectively while in winter NO, level was constant but SO, increased to 119.09
pgem” due to higher coal combustion for heating. The SO; and NOJ levels in PM, 5 were 16.54 and
6.87 wgem ™’ in summer and decreased to 12.79 pgem™ and 5.53 wgem™ in winter respectively.
By using the modified forms of the gas-particle distribution F_ and F, were 0.13 and 0.08 in
summer and 0.07 and 0.06 in winter respectively. Both F_and F, were affected by multiple factors
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simultaneously and the main factors varied seasonally. Higher temperature and ozone ( O;) level
contributed primarily to higher sulfur conversion showing that SO; mainly came from the
homogeneous gas-phase reaction. However SO; partially came from heterogeneous reactions in the
winter because of a correlation between SO, PM,; and relative humidity ( RH %) . F, increased
with relative humidity and O, level in the summer but in the winter NO; was partially affected by

temperature and PM,  level. These indicated the homogeneous liquid-phase reaction played an

important role in the process of nitrogen conversion in summer

dominated in winter. Furthermore NH] in PM,, was well correlated with SO;  and NO;

but the heterogeneous reaction

which

indicated atmospheric NH; may enhance the gas to particle sulfur and nitrogen migration and

conversion.

Keywords: Taiyuan sulfate nitrate meteorological factors

conversion ratio aerosol.
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Table 1 Comparison of sulfur and nitrogen conversion ratios and related ion

concentration between Taiyuan and other domestic cities

07 /(pgrm™) NO3 /( pgrm™) F, F,
Summer Winter Summer Winter Summer Winter Summer Winter
Shanghai '© 5.43 12.79 2.59 8.53 0.05 0.12 0.03 0.07
Guangzhou '° 6.95 10.47 3.28 6.53 0.13 0.24 0.05 0.10
Beijing 12 18.42 20.96 11.18 12.29 0.39 0.07 0.08 0.05
Taiyuan( ) 16.54 12.79 6.87 5.53 0.13 0.07 0.08 0.06
2.2 0, .
1 . . 0, ) SOY .F..NO;.F, PM,.
. .0, ) 23 °C(18—27 C) -4 C(-9—
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Table 2 Correlation coefficients among F, F, SO} NO; and relative humidity temperature O,
Summer Winter
PM, 5 T RH 0, PM, 5 T RH 05
S0%” 0.003 0.226 0.106 0.246 0.817%* -0.188 0.512" -0.314
F, -0.153 0.222 0.108 0.431 0.534" -0.291 0.377 0.019
NO3 -0.096 0.263 0.420 0.371 0.806** -0.215 0.799** -0.600**
F, -0.094 0.257 0.369 0.541° 0.6817* -0.491" 0.644 7 -0.320
ok 0.05 R 0.01

* Correlation is significant at the 0.05 level ( 2-tailed) ; * * Correlation is significant at the 0.01 level ( 2-tailed) .
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Fig.2 Relationship between the equivalent concentration of NHj and SO} NO;
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