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(1 Gﬁangzhou Ecological and Envuronmental Monltormg Center of -Guangdong Province, Guangzhou 510060, China; 2. Guangzhou
Hexin Instrument CO Ltd., Guangzhou 510530, Chlna 3 Gu'angdong Provincial Engineering Research Center for On-line Source
Apponiorllnient Systenr of Air Pollution, Institute of Ma@% gpe(trometry and Atmospheric Environment, Jinan University, Guangzhou
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510632, China; 5. Guangdong Institute of Resources Comprehensive Utilization, Guangdong Academy of Sciences, Guangzhou
510650, China; 6. College of Chemistry and Environmental Engineering, Baise University, Baise 533000, China)

Abstract ; Twenty-one air quality monitoring stations including four with single particle aerosol mass spectrometers (SPAMS) were used
to observe air quality and aerosol particulates during the 2020 Spring Festival (from January 21 to 28) in Guangzhou. The effect of
burning fireworks on the atmosphere of Guangzhou and its eleven administrative regions was examined, and the chemical composition of
firework particles was detected and analyzed by single particle aerosol mass spectrometry. The results show that the burning of fireworks
had a significant impact on air quality in the discharge area and the prohibited discharge area. The concentrations of PM, ., PM,;, and
SO, sharply increased in Guangzhou on New Year’s Eve. Air quality in Zengcheng District, Baiyun District, Huangpu District, and
some areas of Tianhe District was also affected by the concentrated burning of fireworks on January 25 between 01:00 and 06.00. A
method of fireworks tracing based on SPAMS using Al™ as a tracer was established with a time resolution of 5 min. The main particle
types emitted by the burning fireworks were levoglucan, potassium-rich, and mineral. These particles were well mixed with nitrate, but
this was not conducive to the formation of ammonium.

Key words : burning fireworks; air quality; single particle mass spectrometry; source identification method; Guangzhou
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Fig. 1 Distribution of air quality monitoring stations in Guangzhou

1 AW ] T IR BRI ME, |
H 21 ~24 H(HFETRD) 7T RGERM, £ 5
A ZR K 3SR AE 20°C 24, RV R
MERRFE. 1A 25 B HEREBIER, +
SR R AL IAER PG A, L H B0 8 R, S8
IRFEZE 20C LT,



48 S R 2%
F1 WNEPESTMNTEHSKEER

Table 1  Average meteorological variables in Guangzhou during the sampling period
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Table 2 Information for four monitoring stations

B W B %%%ﬂﬁiﬂt %‘Q%ﬁhﬁf %%%ﬁ*ﬁ%&%?l\qz.s
/A /4> +min AR R A
NNl 570 242 50 0.726*
B RV 2020-01-21T00:00 ~2020-01-28T24:00 472 874 41 0.907 **
HH Uk (8 d) 639 836 56 0. 880 **
AR HAE 597251 52 0. 879 **

1) « %7 P <0.05, w3558 P <0.01
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Fig. 3 Contour map of PM, 5 and SO, concentrations before fireworks, during the peak firework period, and after the fireworks
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