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Analysis of the Composition of Atmospherlc Fine Partlcles (PM2 s) Produced by

F
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(1. EnVlronmental M{)mtonng Station of Quanzhou Quanzhou 362000, China; 2. Guangzhou Hexin In@trument Co. , Lid. , Gurangzhou
o -

510530 China; 3. School of Resources and Epvmong}mﬁd_l.-guen(e Quanzhou Normdl UaneI‘blty) Qudnzhou 362000, Chmd)

Abstract: Burmpg flrework% is one of the-Soutees/ of atmos,pherlc fine particles (PMy' ). The Chinese Spring Festival in Quanzhou Clty
was laken as an exampie to study the effects of burmng firéworks on the occurrerice of; PM, ,, anﬂ provide information ‘on protectlon
against air, pollution caused by special pollution/solirces. ) he results showed that the conceritrations of SO, , PM,,, and PM, | increased
apprecmbly‘, and.theconcentration of PM, , increased mast Glgmfloantly during the fireworks burning perlod The peak daily average
congentration in tl}e urban jarea was about 4 times the“ Jannual -avg;age concentration in the urban area. The peak value of the hourly
average conicentration of PM, ; in the Tushan'Sireet station-wés about 21 times the annual average concentration in the urban area. At
the peak of the dischatge, the ratios of the characteristic elements of fireworks, such as Al, Mg, Ba, Cu, and Sr, increased rapidly,
and the‘hourly number concentrations of A1*, Mg*, Ba™, and Cu” were highly correlated. During the monitoring period, the main
pollution sources of fine particles in Quanzhou City were fireworks and biomass burning, which accounted for more than half of the total
particulate matter. The proportion of pollutants originating from coal-based and industrial process sources were relatively low, and both
of them accounted for less than 10.0% of the particulate matter. The concentration of PM, ; was up to 0.578 mg-m > during the
fireworks burning period, the rate of contribution by fireworks increased to 58.2% . Analysis of the pollution process showed that the
changes in the concentration of PM, ; have a similar trend with the number concentration and the ratio of fireworks burning. The results
indicated that the main reason of the deterioration of the atmospheric environment during the Chinese Spring Festival in Quanzhou is the
centralized discharging of fireworks.

Key words: Quanzhou; atmospheric fine particles (PM, ) ; single particle aerosol mass spectrometer (SPAMS) ; fireworks; pollution
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Table 2 Correlation coefficients between the hourly number
concentrations of the main characteristic metal ions

during the peak period of fireworks burning

Al* Mg* Ba* Sr* Cu*
AlY — 0.98 0.89 0.26 0.98
Mg* 0.98 — 0.91 0.41 0.96
Ba* 0. 89 0.91 — 0.57 0. 80
Sr* 0. 26 0. 41 0.57 — 0.17
Cu* 0.98 0.96 0. 80 0.17 —
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Fig. 3 Composition spectrum of fine particles produced by burning fireworks and the atmospheric fine particles during the Chinese Spring Festival
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Table 4 Time division of the pollution process according

to PM, 5 monitoring results

L i, PM, s /MRS
G5 Hisf 1] ﬁ]ﬁ/mg-m_3 TS YL tE L
1 2017-01-27 T 14:00 ~17:00 0. 023 7
2 2017-01-28 T 03:00 ~09:00 0.292 BRI
3 2017-01-28 T 16:00 ~19:00 0. 039 B
4 2017-01-28 T 22.00 ~23.00 0.102 REEY
5 2017-01-30 T 1800 ~22.00 0.011 i

DIRABTE 1, 3.5, mgnfEr2 ., 4
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