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Abstract: This study investigates the physicochemical characteristics of atmospheric particulates (TSP, PM;qand PM, 5)
during a dust storms episode, including the size distribution of the particles and the chemical composition analysis in
particles. In addition, long-range transportation of dust particles is estimated by the HYSPLIT trajectory model to
investigate the sources of dust. The results show that PM;g_,o is the main components during the dust storms episode and
PM¢_10o/TSP is from 50% to 57%. PM, s/TSP and PM, /TSP reach the lowest value of 0.17 and 0.43. Na, Si, Al, Ca, Fe,
K, and Mg in PM,, and TSP have great variation in dust period and are 2~3 times higher than that in non-dust period with
the highest concentration of 7.28, 1.98, 19.89, 25.82, 18.77, 4.68, and 6.49 ug/m3in TSP. The mass concentrations of Ca*",
K*, and Mg*" in the dust period are 2~3 times greater than that in non—dust period with the highest concentration of 22.23,
2.04, and 1.68 pg/m® in TSP, mainly from soil and dust. The model results show that dust source in dust period is very
obvious which starts at the northwest of Inner Mongolia and central regions, going south through Shanxi to the northeast,
passing through Hebei, Tianjin, Liaoning, Jilin and other provinces, and continuously inputting into Harbin.
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Table 1 Characteristics of atmospheric environment
during the sampling period
L /ﬂ%‘l E?wf WA KRS BRI Xud P
(©) (C) (» (Pa) (km) (km/h)
05-11 13 1 44 1001 10 5
05-12 12 -5 28 1003 10 13
05-13 10 -6 26 1006 10 10
05-14 8 -7 28 997 6 11
05-15 16 2 41 999 5 21
05-16 14 11 731002 7 18 PRy
05-17 13 0 41 1008 9 14 PRy
05-18 15 -1 32 1005 9 6
05-19 13 0 41 1001 10 17
05-20 22 6 32 1006 10 14
R2 FRYIRERE RARXT LS

Table 2 Mass concentration and relative proportion of

particulate matters

" TSP PM;y PMys PM,; PM,s PM, PM

" (ng/m’) (ng/m’) (g/m’) TSP PM,, TSP TSP
05-11 23526 129.61 6247 0.27 0.48 0.55 0.45
05-12 321.56 148.61 71.88 0.22 0.48 0.46 0.54
05-13 268.06 121.81 58.04 0.22 0.48 0.45 0.55
05-14 386.67 192.28 79.18 0.20 0.41 0.50 0.50
05-15 497.61 215.83 83.21 0.17 0.39 0.43 0.57
05-16 436.44 189.72 72.43 0.17 0.38 0.43 0.57
05-17 326.81 152.08 60.28 0.18 0.40 0.47 0.53
05-18 220.61 159.17 70.53 0.32 0.44 0.72 0.28
05-19 180.67 158.06 75.83 0.42 0.48 0.87 0.13
05-20 151.12 130.13 66.21 0.44 0.51 0.86 0.14
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Table 3 Concentration variation of ions in TSP during sampling period (pg/m?)

R3 RHEH TSP FEFHSRET L (g/m’)

16 FHICHLIC AR FEARAFE I AL

BT 05-11 05-12 05-13 05-14 05-15 05-16 05-17 05-18 05-19 05-20

Ca® 6.94 12.56 11.96 10.13 22.23 12.67 10.50 13.08 11.53 6.94
K" 0.42 0.79 1.94 1.09 2.04 0.98 0.42 1.08 1.04 0.42

Mg% 0.30 0.47 0.40 0.65 1.68 0.59 0.43 0.51 0.44 0.30
Na* 1.40 1.17 1.35 1.11 4.33 0.98 1.81 1.44 1.87 1.40

NH," 28.32 39.59 36.65 43.11 45.21 42.81 40.52 30.11 25.68 26.97
F 0.13 0.18 0.28 0.20 0.27 0.25 0.20 0.28 0.16 0.10
Cl 1.62 3.25 4.12 5.65 4.63 3.11 1.90 2.80 2.67 2.62

So,’ 28.94 34.50 32.73 34.13 43.54 42.63 32.52 20.17 15.62 11.83

NO; 26.10 33.50 23.72 31.76 46.31 44.74 36.13 28.34 18.41 13.31

Y & 1/TSP 0.40 0.39 0.42 0.40 0.36 0.38 0.38 0.44 0.43 0.42
x4 THHEPM, PETHSIKETL(ug/m’)
Table 4 Concentration variation of ions in PM;yduring sampling period (pg/m3)

BT 05-11 05-12 05-13 05-14 05-15 05-16 05-17 05-18 05-19 05-20

Ca® 3.19 5.46 3.40 3.99 8.14 6.38 6.17 9.89 5.19 3.19
K" 0.30 0.68 1.59 0.77 0.44 0.30 0.23 0.94 0.69 0.30

Mgﬂ 0.16 0.24 0.21 0.35 0.47 0.41 0.30 0.37 0.23 0.16
Na“ 0.78 0.79 1.30 0.97 1.19 0.83 1.44 1.35 1.25 0.78

NH," 2491 27.79 25.18 33.93 34.53 28.06 27.25 22.04 23.33 24.73
F 0.10 0.09 0.17 0.11 0.18 0.16 0.14 0.11 0.07 0.07
Cl 0.98 1.77 2.31 4.63 2.66 1.54 1.17 2.10 2.30 1.98

SO427 15.58 16.89 13.89 21.99 30.06 30.31 21.65 14.47 13.02 11.03

NO; 12.24 14.68 12.58 20.41 34.58 32.96 22.71 13.16 16.62 12.72

3 T/PM 0.45 0.46 0.50 0.57 0.57 0.59 0.53 0.40 0.40 0.42
£5 RHH TSP RITEMSIRE TWHEQym’)
Table 5 Concentration variation of elements in TSP during sampling period (ug/m3)

JLHE 05-11 05-12 05-13 05-14 05-15 05-16 05-17 05-18 05-19 05-20
Mn 0.208 0.272 0.261 0.349 0.339 0.401 0.188 0.424 0.277 0.208
Na 3.356 2.771 5.994 6.478 7.278 6.175 3.700 2.344 3.600 3.356
Pb 0.053 0.079 0.150 0.264 0.048 0.207 0.059 0.150 0.097 0.053

S 2914 3.036 4.111 4.141 2.328 6.700 3.069 5.222 4.150 2914
Si 0.353 0.428 0.811 1.173 1.983 1.421 0.351 0.646 0.638 0.353
Sr 0.002 0.000 0.003 0.009 0.146 0.105 0.121 0.050 0.080 0.003
Ti 0.511 0.621 0.971 0.876 0.724 0.783 3.300 1.021 0.832 0.511
Zn 0.559 0.386 0.675 0.799 0.396 0.573 0.272 1.037 0.474 0.559
Al 6.736 9.094 7.717 11.919 19.897 13.111 5.553 9.394 6.617 6.736
Ba 0.144 0.157 0.211 0.233 0.171 0.255 0.116 0.231 0.179 0.144
Ca 17.825 18.425 18.811 23.844 25.817 22.194 16.942 13.328 13.167 9.825
Cr 0.079 0.073 0.252 0.109 0.089 0.087 0.064 0.125 0.149 0.079
Cu 0.127 0.405 0.200 0.390 0.098 0.408 0.107 0.209 0.175 0.127
Fe 6.469 8.547 7.722 10.800 18.769 16.956 5.881 11.100 6.917 4.469
K 1.766 2.225 3.432 4.287 4.677 4.722 2.694 3.534 2.839 1.766
Mg 2.792 3.078 3.204 5.744 6.478 5.103 3.772 4.706 3.741 2.792
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Table 6 Concentration variation of elements in PM,, during sampling period (pg/m°)

JLH 05-11 05-12 05-13 05-14 05-15 05-16 05-17 05-18 05-19 05-20
Mn 0.107 0.110 0.102 0.159 0.131 0.157 0.073 0.297 0.226 0.143
Na 1.841 1.270 2.693 3.234 3.124 2.650 1.734 1.683 1.737 2.545
Pb 0.024 0.031 0.062 0.127 0.016 0.084 0.023 0.103 0.079 0.036
S 1.598 1.392 1.845 2.066 0.996 2.876 1.438 3.755 3.606 2.210
Si 0.189 0.192 0.360 0.582 0.848 0.606 0.160 0.460 0.550 0.263
Sr 0.001 0.000 0.001 0.004 0.053 0.035 0.047 0.026 0.062 0.001
Ti 0.276 0.281 0.432 0.433 0.306 0.332 1.546 0.730 0.719 0.383
Zn 0.303 0.173 0.299 0.394 0.165 0.241 0.123 0.742 0.407 0.420
Al 3.605 4.083 3.373 5.860 8.456 5.538 2.510 6.664 5.657 5.019
Ba 0.074 0.067 0.090 0.112 0.069 0.105 0.050 0.161 0.151 0.105
Ca 9.704 8.376 8.365 11.822 11.001 9.444 7.863 9.496 11.355 7.367
Cr 0.038 0.029 0.109 0.050 0.033 0.032 0.025 0.085 0.124 0.055
Cu 0.065 0.181 0.085 0.190 0.037 0.170 0.045 0.145 0.148 0.092
Fe 3.508 3.882 3.425 5.350 8.021 7.241 2.714 7.942 5.968 3.347
K 0.966 1.019 1.540 2.138 2.006 2.026 1.261 2.539 2.465 1.337

Mg 1.530 1.411 1.437 2.867 2.780 2.189 1.768 3.383 3.250 2.117
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