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Abstract To investigate the compositions and sources of atmospheric aerosols during haze episode in Hefei, samples of atmos-
pheric aerosol were collected using the FA-3 Andersen cascade impactor in urban Hefei in the representative months of 2012 and
2013. The main water-soluble inorganic ions (WSID) (NH; ,Mg** ,Ca®* ,Na* ,K* ,NO; , NO; ,Cl” ,SO% ) for each sample
were measured. Based on the records of meteorological parameters during the observations, the samples were divided into four
types: clear day, haze day, fog day and mist day. Then, the physical and chemical characteristics of aerosol under those four
types of weather were analyzed and compared. The results showed that fog and haze in Hefei usually corresponded to light to
heavy air pollution, and the clear day corresponded to good air quality. From clear day to fog or haze day, the concentration of
fine particles (PM,., in this paper) increased evidently, with increasing percentages of WSII in PM, ;. The ratio of PM, , to TSP
was 43% for clear days, 52% for haze days, 65% for fog days and 64 % for mist days. The ratio of WSII to PM, ; was 46 %
(clear day), 67% (haze day), 61% (fog day), 80% (mist day). As for mass concentration, the top three ions in PM, ; was
SO% ,NO; and NH; for fog (mist) and haze days, while the top three ions were SOf~ , Ca?* and NO; on clear days. The top
three ratios of WSII ions in PM, ; on haze days, compared with the corresponding values on clear days, were 6.1 times larger
for NO; , 3.6 for NH, and 3.0 for SO%™ . while the top three ratios of WSII ions in PM, ; on fog (mist) days with the corre-
sponding values on clear days were over 10. 0 times for NO3 , over 5.0 for NH, and over 4. 0 for CI~. Under those four types
of weather, the size spectra for those ions (NH,; ,NO; ,Cl™ ,SOji™ ) related to anthropogenic activities were obviously differ-
ent, showing double peaks, single peak and tri-peaks, while the size spectrum for natural emitted ions (e. g., Ca*" ) was al-
most all double peaks under the four types of weather with slight changes. The balances between cations and anions were very
good for aerosols below 3.3 yum and changed worse with the increasing size, and it was better on fog, mist and haze days than
on clear days. The ratios and correlations among the major anions and between Cl~ and Na® show large differences between
clear days and fog/haze days.
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Fig.1 72 h back-trajectories at 100 m at the middle time of each sampling period

(a. fog and mist days, b. haze days, c. clear days; Trajectory 1 in (a) corresponds

to fog days and trajectory 2 corresponds to mist days)
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Table 1 The basic conditions and weathers on sampling days

1 AN oy RE SE. 44 ST A ST
FEA A fiE Il AR B ‘$Jm RS "ﬁ*# JBE R B
T {8 (km) IE Y0 #(m/s) TSP(pug/m®)  PMy i (pg/m*)
1 201249 H 27 H 10. 50 56.0 3.7 i 25 K 153. 42 63.23
2 2012 4£ 10 4 10 H 8.50 49.3 1.8 HPN 215. 52 88. 59
3 2012 410 1 18 H 8.00 56.5 2.0 R 207. 94 104. 45
4 2012 410 1 19 H 7.50 66. 8 1.6 K 173.12 74. 69
5 20134E1 H 14 H 1.30 97.3 1.5 ER 255. 57 166. 98
6 201341 H 15 H 3.38 80.3 1.1 R 271. 99 161. 14
7 201341 F 16 H 2.75 76.0 2.2 SN 254.15 159. 01
8 201341 7 17 H 5.75 79.3 1.3 R 207. 59 113.22
9 20134E1 H 18 H 8.50 71.5 1.7 PPN 146. 91 77.08
10 201341 H 19 H 5.75 56. 8 2.3 HPN 187.13 84. 46
11 2013451 H 20 H 2.25 92.0 3.0 BER 214. 86 136. 46
12 201344 19 H 11. 00 38.5 2.9 RPN 138. 47 25. 94
13 2013 4F 4 H 10 H 12. 80 39.3 3.3 PN 144. 58 43.38
14 201344 F 11 H 12. 00 50. 3 2.2 25 R 149. 64 47.26
15 201344 12 H 11. 80 51.5 1.8 I 25 R 135. 77 53.32
16 2013454 H 14 H 10. 50 60.0 2.5 i 25 R 174. 45 81. 46
17 2013 4F 4 H 16 H 10. 80 69.3 3.0 AP N 154. 59 80. 61
18 201346 7 15 H 6.75 82.5 2.1 PN 143. 89 80. 59
19 2013 4E 6 J] 16 A 10. 50 76.3 2.3 W 25 96. 53 53.13
20 2013471 9 H 14. 30 76.5 3.1 RPN 99. 77 50. 94
21 201347 A 10 H 15. 30 73.3 2.5 25 K 100. 29 50. 40
22 201347 A 11 H 12. 50 75.0 2.0 i 258 R 93.79 62.97
23 20134E7 H 12 H 11.30 71.8 2.2 i 25 K 114. 28 71.01
24 201348 H 5 H 13.50 71.5 2.6 PN 71.51 34. 89
25 201348 1 6 H 14. 00 61.5 3.6 25 R 64. 81 26. 82
26 201348 A 7H 13. 80 67.5 2.6 i 2% K 77.96 38.97
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Table 2 Comparison between the mass/ion concentrations of WSII in PM, ; and

PM-, ; under the four types of weather

kL F (PMz. 1)

AR F (PMs 1)

lif§ 2= 5K % REX I 75 K iR EEN REX
- ok 38.34  129.62 38.08  57.06
Vighe N 10.74  29.65 10,39 22.69
(pg/m®) 1 24,13 70,02 10156  108.50  18.80  34.08  28.47  25.15
I 7.61 33.44 7.87 11.84
""""" ﬁﬁEEﬁjc8146161141125312692
s Fh 25.94  74.69 36.61  63.31
(pg/m®) H 1 52.20 10480  166.98  136.46  68.58  96.11  88.58  78.40
Jr % 16.68  31.84 25.76  20.54
EERRE/ ARE 0.46  0.67 0.61 0.80 0.27 0.35 0.32 0.32
""" PM.,/TSP 0.43  0.52  0.65  0.64

F 33 B RAT AU A B TR B 5 R (AR (B o)

Table 3 The mmd of the aerosol and ions under the three types of weather (unit: pm)

Na™ NH{ K* Ca?* Mg?* Cl- NOz NO3z SO~ AREFEELEFEE BTPLEE
MK 3.02 0.58 0.8 3.27 3.2 2.47 2.56 2.21 0.64 2.74 1. 46
PN 3.2 1.11 1.01 3.19 3.15 2.0 3.14 1.32 1.2 1.78 1.34
ESN 5.41 1.18 1. 04 4.15 3.07 1.3 1.98 1.19 1.3 1.34 1.3
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Fig. 2 Size distributions of the aerosol mass concentrations under the four types of weather
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Fig.4 Mass spectra of the five major WSII ions under the four types of weather

(a. clear days, b. haze days, c. fog days, d. mist days)
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Table 5 The equimolecular rates and the inter-correlation coefficients among the major ions under the four types of weather
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Table 6 Enrichment factors for the water soluble aerosol components in

Hefei under the four types of weather (related to sea water)

RAKR K* Ca?* Mg?* Cl- SO~
i 25 K 2.51 539. 38 23.93 0.76 42.12
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