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Pollution Characteristics of Water-soluble Ions in PM2 5Durlng the Lantern Festlval of
2021 "in Zibo Clty e ,‘-’*'- '/ €ly & L)
CHEN Qlao 2 WUf Li- plng1 *, XU Bo’, ZHANG )Hang'});:r: LI Meng -hui”*, ZHAO Xue- yan2 ", YANG Wen (. &
(1. Schdol of Envirdmmental and Municipal Engineering, TlanJm Cheng]lan Unnelsny, Tianjin 300384, Chlna"'l 2. Chinese* R’ssearch Academy of Environmental Scwnees
Bejjing 100012, China; 3. Zlbo Eco-Environment Momlonpg Cemer 71h9,255000, China)
Abstract Bgsed on the onTme ion_dala, we have analyzed the cause ofa PM, pollutlon episode , which happened during the LanteriFestival in Zibo in 2021. The pollution

-

(’haravten%u(‘s of water»'éoluble fon'components were analyzed the fofifiation mechapsm of secondary inorganic ions ( SNA) was discussed, and the changes in the liquid water
content (W, G)‘ and pH value of particulate matter before and after pollition were comparatively analyzed. The results showed that the pollution period before the Lantern
Festival (F1) and the pollution period at night (T2) p(WSIls) during the Lantern Festival were 46. 83 pgem
and 3. 6 times that of the cleaning period, respectively. Among them, the growth multiple of SNA during the T1 period was greater [p(NO; ) was 2.9 times, p(SO; -

=3 and 71. 18 pgem | respectively, which were 2.3 times
) was
2.8 times, and p(NH," ) was 2.4 times] than the growth multiple of PM, 5(2.1 times) , which showed that the increase in SNA concentration during the T1 period was the
K*, and Mg**
period, respectively, increased significantly during the T2 period, indicating that the fireworks and firecrackers caused the rapid increase in the PM, 5 concentration during the
T2 period. The LWC during the pollution period was 49. 37 pg+m > , which was 2. 9 times that of the cleaning period. LWC was mainly affected by RH and NH," during the

main reason for the increase in PM, ¢ concentration. Furthermore, the Cl ™, concentrations, which were 4.0, 14.8, and 16.5 times that of the cleaning

2+

T1 period and was also affected by Mg™* during the T2 period. The average pH during the pollution period in Zibo was 4.79 1. 54, which was 0. 14 lower than that during
the cleaning period. The pH during the TI period was affected by the combined effects of SO7 ™ and NH," , which made it decrease 0. 53 compared to that during the cleaning
period. The pH value during the T2 period may be affected by the K*, €17, and Mg’ * emitted from the fireworks and firecrackers, causing the pH to increase 0. 63
compared to that during the cleaning period. The formation mechanism showed that SO~ was mainly generated by heterogeneous hydrolysis during the pollution episode,
whereas NO,  was mainly generated by homogeneous reactions. On the whole, during the pollution episode, the increase in PM, 5 concentration before the Lantern Festival
was mainly caused by the increase in SNA concentration, and the increase the night of the Lantern Festival was mainly caused by setting off fireworks and firecrackers.

Key words: pollution episode; Lantern Festival; fireworks; formation mechanism; liquid water content (LWC) ; particle pH
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Table 1 ~ Gas concentration, concentrations of PM, 5 and water-soluble ions, LWC, and pH value
p/pg-m”?
i H CO
H PM,; NO; S03- NH; cI- K* Na® Mg* Ca* SO, NO, LWC O, P
I B 39 6.12 4.65 518 2.58 0.56 0.54 0.09 0.25 17.74 38.84 16.78 34.37 4.93 1.03
15 30 8] 104 18.74 13.44 12.89 5.45 3.20 0.51 0.56 0.28 22.42 60.08 49.37 38.44 4.79 1.19
T1 BB 80 16.96 13.41 12.28 2.86 0.63 0.45 0. 08 0.16 17.28 49.15 52.20 40.77 4.40 1.20

T2 BFE: 150 22.29 13.49 14.12 10.26 8.33 0.64 1.53 0.52 32.72 81.94 43.71 33.77 5.58 2.35
1) %% CO ¥ Amg-m 3, pH TTEH

F2 SWWHYHAREPM,  REFASKE /pgom’

Table 2 Concentrations of PM, 5 and water-soluble ions before and after the festival in each city/pg+m =3

Wi HEI(4E-A-H) FTH PM, 5 NO; S03~ NH; cl- K* Na* Mg?* Ca®*
- 2019-02-01 ~2019-02-09 BRAHIR = — 5.40 5.20 3.30 2. 80 2.50 0.20 0. 30 0.50
2019-02-04 ~2019-02-05  [R4 —D 8.64  11.96  4.29 9.24  16.75 0.4 1.82 _~"0.55
7051230 2020-02-03 ~2020-02-04  HY 104 24.07 1935 17.10  8.26  [3122 — 12 7 &
J 735 2020-01- 18 ~2020-01-31 BT 219 _.54.50  36.40  27.80 “5.f5‘6_: 2.38 — 0.20 Fi 0=45
T 233.3 | 43.40 30.40  22.60 /8/90" 19.50 1.30 110/ 030
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Table 3 Correlation analysis of different factors with SOR and NOR

T T Tl ™
NOR SOR NOR SOR NOR SOR
RH -0.19 0.79 ** -0.18 0.44 0.42 0.67
0, 0.41* 0. 04 0.62 " 0.11 -0.42 -0.53*
LWC 0.01 0.90 ** -0.20 0.43 0.44 0.83 "
pH 0.34™ 0.30* 0.04 0.38* 0.28 -0.44
1) * FR P<0.05, ™ Fmx’ P<0.01
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