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Analysis of Pollution Characterlstlcs and Prlmary, Secondary Contrlbuﬁons of

Firework Burnmgs in Qingdao Durmg the Spring Festlval

FANG Tian- ge XAO Xiao-hong'** MEN(}/H 3_.., ’CHEN Chun-giang! / i ;
(1. Key Laboratory of Marine Environment and®Ecology’,” Mlmstry of Education, Ocean University_of China, Qingdao 266100 Chma
2. Laboratory fgr Marlne Ecology and Env1ronmental Smentes Qingdao National ljﬂ}boratory fOIJ Matine Science and Technology,
Qingdao 266071, Chma 3. Environmental Mohltormg Center for Qingdao, Qingdao 266003 China)

Abstr’act Atmospherlc pollution frequently occurs in northern Chmd during winter heating period, wheréin nitrate became the dominant
driver for PM2 5 A€cumulations. However, sulfate am’u“mula'flon ~was s found to be significantly higher than that of nitrate during firework
burnlng events and exhibited different pollution charactefislics. Online data available from February 2, 2019 to February 10, 2019,
including observation data measured from AIM-IC in suburban Qingdao and meteorological data from national automatic monitoring
station were analyzed. The results showed that particulate accumulation, dust and firework burning events were observed. The primary
contribution rates of the most intensive firework burning to PM, 5 and PM,;, were 69. 8% and 63. 8%, respectively. In contrast to a
severe accumulation of nitrate during the particulate accumulation event, the sulfate formed prior and exhibited more severe
accumulation than nitrate during the firework burning events. The primary contribution factors n(SO;™ )/n(K* ) and n(NO; )/
n(K") of firework burnings was 1.2 and 1.3 (molar ratios), respectively. The secondary contribution factors were 2.1 and 1.6
times, under relatively stable meteorological conditions. However, during the transit of dry and cold air, the value of secondary
contribution factors decreased substantially and exhibited nearly the same values as the primary ones.

Key words : particulate accumulations; firework burning; nitrate; sulfate; secondary formation
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Fig. 1 Location of the sampling site and local meteorological station
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Fig. 2 Hourly variations in meteorological factors and mass concentrations of particulate matter during observation time
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Fig. 3 Hourly variations in concentrations of water-soluble inorganic ions in PM, 5 during the firework burning period
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