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Abstract: The analytical methods characterization speciation water solubility and influence
factors on the solubility of water-soluble heavy metals in atmospheric particulate matters including
As Cd Cr Cu Ni Mn V Pb and Zn are summarized. The results showed that the levels of
water-soluble heavy metals in the developing countries are higher than other countries. Atmospheric
water-soluble Zn and As contents are high in China especially watersoluble As which is over the
limit of the national air quality standards. The total concentration and water-solubility( 37. 69% —
58.65%) of Zn Pb Cd As and V in atmospheric particle are relatively high so more attention
should be paid to these heavy metals. Influence factors of the water solubility of heavy metals such
as particle size acid-base properties of the particles binding modes of metal element and particle
chemical speciation and sources of the metal elements are also discussed in this paper. The results
may provide a theoretical basis for atmospheric heavy metal pollution control and human health
impact assessment.
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(1.03 ngem™) . As (9.74 ngem™) (1.86 ngem™).
As (55.84% +22.30%) (33.27% +7.83%) ; (57.62% =+
21.85%) (32.45% +7.50%) ; (56.62% +16.87%) (44.65% +19.
97%) As As .
Pb Pb .
Pb
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Cd . . cd (15%) " .
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1 (ngem™)
Table 1 Concentrations of the water-soluble metal elements in atmospheric particulate matter( ng*m™)
As Cd Cr Cu Mn Ni Pb V Zn
PM,, 1.40 0.12 1.90 3.97 1.80 2.90 3.90 17.90 17.90

PM, 5 0.90 0.19 3.50 3.10 0.97 2.18 3.38 8.17 28.03 H
PM,; , 0.01 1.30 0.85 0.08 0.75 3.60 13
PMy 6, 0.05 2.53 2.42 0.57 1.70 2.06 34
PM,, 5.50 46.20 1.11 9.49 93.00 2.70 281.60 1.45 6380 3
PM, 5 6.48 50.37 1.15 5.85 59.20 1.67 828 1.25 6500
PM, 7.913 1.73 0.50 11.78 18.91 1.78 24.6 233.60 5
PM, 5 8.42 3.18 1.99 7.84 30.82 0.30 49.27 1.43 412.81 44
PM,, 7.19 1.62 13.30 36.96 5.01 4.40 2.20 111.17 ”
PM, 5 18.90 1.79 21.72 33.85 4.54 12.99 1.86 132.49
PM,, 3.33 26.42 18.58 6.33 711.92 45
PM,, 0.44 13.48 2.83 2.31 0.47 9.67 121.58 46
PM, 5 0.62 1.91 1.99 3.9 9.50
PM, 5 1.75 3.28 1.74 6.68 16. 44 o
PM,, 2.69 0.57 4.68 74.09 3.34 2.91 1.88 431.86 28
PM,, 0. 00064 0.12 0.0048 10
TSP 0.74 0.36 0.24 28.00 5.50 0.27 5.60 1.70 38 21

6.53 24.41 1.34 8.57 20.15 2.17 116.55 5.70 1381. 14
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Table 2 Proportions of watersoluble metal elements in the total metal content ( %)
As Cd Cr Cu Mn Ni Pb v Zn
PM,, 13.5 26.2 48.8 24.5 8
PM,, 17.72 7.19 3.24 5438 17.31  22.14 25 29.78 4.2 .
PM,s  12.60  45.13 1596  20.68  12.88  24.99  15.17  24.45  61.15
PM,, 25 60 3.7 13 31 15 6.4 6.9 58 5
PM, ; 36 73 9.6 13 37 38 23 19 65
PM,s 32,59  39.04  6.55  20.55  30.26  27.56 12.2 46.28 5
PM,s  53.87  20.25  14.83  16.42  29.58 12,93  15.87  43.47  66.78 44
PM,s  28.72  42.38  8.85 29.66 47
PM,, 60 74 14 46 40 10 40 66 38 “
PM, 5 64 75 28 50 45 45 50 80 75
PM, ¢, 24.76 26.44 32,57 39.58  3.89  50.49 34
PM, 5 84 12 5 84 64 88 88 90 23
PM,,  24.06 10.73  12.30  19.70 18.77  5.50 3412  29.40 28
TSP 10.09  26.21 0.33 11.21  14.99 1.69 2,32 31.89 48
TSP 86 87 7.8 51 49 26 45 55 84 21
50.98  55.46  13.47  33.79  42.46  31.55  37.69  54.55  58.65
3.2
3 =50% Z/n.Cd.As V 10% —
40% Mn.Cu.Pb  Ni <10% Hg.Al.Sn.Ag.Fe.Pt  Ti ®* . 2
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35
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