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Abstract

Four different types of PMiy episodes, a local episode ~ a dust-storm episode ~ a
long-range transport with pollutants and a farming waste burning episode, were collected in
the present study. In order to further understand the chemical variations during the formation
of episode, consecutive sampling period of 5 days were executed. Particulate matter with
diameters less than 2.5 pum (PMs) and ranging between 10 to 2.5 um (PMjg25) were
simultaneously collected at four air-quality monitoring stations in the Taichung area of central
Taiwan. lonic species and carbonaceous materials on aerosol samples collected from four
types of episodes were analyzed and compared. The results showed that relatively high levels
of sea salts, especially in coarse aerosol, were observed during the episodes of dust-storm and
the long-range transport with pollutants. Very high concentrations of NH, and SO4* in fine
aerosols were aso observed during the long-range transport with pollutants. These
concentrations were about 4.7 and 3.1 times, respectively, higher than normal days. The
results could attribute to the formation of ammonium sulfate during the long-range transport
with high concentration of SO, in the air mass. The concentrations of Ca®* for the episode of
dust-storm, especially in coarse aerosol, were much higher than that of other four episodes.
The concentrations of NO3; and the ratios of NOz /PM,5 during the local episode were
significantly higher than those of other episodes. These results have indicated that much more
nitrate in fine aerosol was formed during the local episode. Furthermore, very high ratios of
NO5/SO4% in fine aerosols obtained during the local episode indicating that the formation rate
of nitrate was much higher than that of sulfate during the local episode.

Keywords: PM 1 Episode, PM10.25, PM2s
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(N=16)" (N=1) (N=3) (N=2) (N=15)
PMyo(ug/m®) 1374286 1364284  123+237  109+37.0 52.6+14.2
SOs(ppb)  9.05#3.93  859+0.63  531+#255 7.77+3.32 6.20+2.86
NOx(ppb)  34.5+139 1564640  23.1+7.20 23.4+121 19.8+7.72
B A (C) 21.2¢3.16  21.4+0.92  19.9+1.46 23.4+397 21.7+6.81
% R (%) 71.4#8.38  60.1+3.04  625+105 71.2+653 71.4+5.95
hi#(m/s)  151+1.01  509+1.33  2.23+161 250+2.30 2.23+1.85
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%2 wmps oz v 8 A (ug/md)

e 220 B g V) B F B B ¥ p
(N=45)" (N=4) (N=21) (N=22) (N=48)
Na' 0.32+0.12 0.49+0.18 0.59+0.17  0.35+0.26  0.20+0.05
NH,"  9.21+3.44 18.7+3.70 5324145  6.46+391  3.96+2.79
K* 0.74+0.55 0.91+0.11 0.77+0.33  0.49+0.32  0.25+0.1
Mg®™  0.06+0.05  0.10+0.02  0.10+0.04  0.04+0.04  0.03+0.02
catt 0.17+0.08 0.39+0.04 0.43+0.30  0.16+0.19  0.17+0.09
cl 0.98+0.76 0.50+0.27 0.77+0.43  0.64+056  0.23+0.27
NO;  10.2+5.99 6.44+2.13 559+3.78 5214584  3.22+540
SO/  13.1+3.84 23.9+3.33 0.98+2.11 13.37+6.82  7.79+3.68
TC 15.8+4.32 12.4+1.50 16.5+3.82  11.4+#2.41  8.03+3.10
EC 9.66+2.61 7.55+1.23 7.49+2.08  6.61+1.49  4.74+2.01
oC 6.15+2.42 4.86+1.35 7.49+2.63  4.75+1.48  3.28+1.88
A
£ 3 Rz 8 e & (ug/md)
e 2200 B g " R F B B ¥ p
(N=45) (N=4) (N=21) (N=22) (N=48)
Na' 0.95+0.63  1.15+0.10  1.64+0.69  0.86+0.48  0.51+0.29
NH,* 0.71+0.47  037+0.19  0.47+0.32  0.99+1.17  0.22+0.32
K* 0.14+0.10  0.14+0.04  0.29+044  0.12+0.09  0.08+0.03
Mg* 0.45+0.95  0.19+0.02  0.66+1.31  0.12+0.07  0.08+0.05
catt 0544025  0.98+0.17  2.02+1.88  0.35+0.12  0.28+0.12
cl 1.19+1.76  0.04+0.01  2.69+1.45  0.67+0.53  0.32+0.30
NOs 356+2.02  524+054  5.18+251  3.79+2.08 1.73+1.55
SO2 1.50+0.94  1.67+021  193+091  2.23+242  0.69+0.35
TC 3.12+0.82  257+044  3.46+0.89  538+4.49  245+1.23
EC 1.39+050  1.26+0.07  1.82+0.41  2.62+2.58  0.92+0.61
oC 1.73+055  1.31+049  1.85+0.73  2.76+2.01  1.53+0.87
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A2 RN ER O VUERE S RER WD
(N=45"  (N=4) (N=21) (N=22) (N=48)
(NH, +NO3+S04%)/PM,s  0.39 0.59 0.31 0.39 0.35
(NH4 +NO5+S04%)/PMyo5  0.20 0.24 0.14 0.34 0.15
oAk
%5 b SRS BT AR SR 20 b
LR 2200 B 7 B Fe B B T p
(N=45)" (N=4) (N=21) (N=22) (N=48)
NOs;/PM,s 0.12 0.08 0.08 0.07 0.06
SO,%/PM.s 0.16 0.28 0.15 0.22 0.20
NO3/S0.* 0.80 0.27 0.61 0.59 0.31
LS 3
6 R s A AT BT MRS AR 2
A4 2 B VR Fe B A L
(N=45)" (N=4) (N=21)  (N=22)  (N=48)
NO3;/PM1g25 0.12 0.17 0.10 0.17 0.09
SO%/PM1g.25 0.05 0.06 0.04 0.12 0.04
NO3/SO.* 3.23 3.17 3.12 2.36 2.39
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