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Abstract: The distributions of Sb, Pb, As, Cu, Cd, Mn,Fe Al, Ba and Sr in the atmosphere around a smelter were investigated by using
mosses as the indicator. Moss proved to be an effective indicator for the deposition of trace metals from the smelter. Contents of Sh, Pb
and As in mosses were in the range of 41.0-5.77 x 107, 1.05 x 10°4.39 x 10*, 25. 0. 07 x 10’ and 8. 00263 mg/kg, which are 1.5-
213.6, 24.5322.5, 3.64980.9 and 3.2-405. 2 times higher, respectively, than the background values. Factor and correlation analysis
show that the first group of elements, Sb, Pb, As, Cu and Cd, were significantly related to the smelter, and that these elements originated
from ore smelting. The second group, Mn, Fe and Al, mainly originated from coal combustion in the smelter. Mn also originated from the
transport of airborne urban pollutants and cement plants. The third group, Ba and Sr, probably originated from dust. The relationships
between the contents of Sb, Pb, As, Cu, Cd and the distance from the sampling sites to the smelter could be best fitted by the model y =
ae . Sb and Pb contents show a highly similar attenuation trend, whereas As content decreased more rapidly than Sb or Pb content.
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Table 1 Concentrations (dry weight) of the moss in study area and background area
w/ (mg/kg)
Tt B
Sh Pb As Cu Al
FAH 41.0 ~5.77 x 10° 1.05 x10% ~1.39 x10* 25.0 ~1.07 x10° 28.0 ~658 1.51 x10% ~1.27 x 10*
HIEX (n=31) SFIME 2.11 x10° 5.00 x 10° 267 219 5.79 x 10°
i A 22 1.45 x10° 3.40 x 103 262 158 2.99 x10°
- T 14 495 1.87 x103 98.0 128 3.91 x10°
WX (n=4) . N 3
o ¥ i 72 154 599 45.0 48.0 2.20 x10
P54 27.0 43.0 7.00 19.0 4.37 x10°
BRX (n=4) e e
i A 22 17.0 18.0 5.00 13.0 1.80 x 10°
w/ (mg/kg)
A
Fe Mn Cd Ba Sr
HAH 83.0 ~7.43 x 10° 60.0 ~1.29 x10° 8.00 ~263 34.0 ~477 1.00 ~ 123
WBHEIX (n=31) FHME 1.73 x 10° 313 106 135 72.0
o 11 i 2 1.59 x10° 276 67.0 83.0 29.0
, FHME 1.36 x10° 1.32 x10° 45.0 145 38.0
X (n=4) . .
o 11 i 22 663 641 20.0 113 15.0
- 34 801 122 2.50 166 50.0
WX (n=4) j‘i/]ﬁ
o 11 i 22 305 68.0 2.30 82.0 52.0
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Table 2 Correlation matrices for trace metals in moss of the smelter (n =31)
i H w (Sh) w (Ph) w (As) w (Cu) w (Al) w(Fe) w (Mn) w (Cd) w (Ba) w (Sr)
w (Sbh) 1 0.863 " 0. 888" 0.7517* 0.328 0. 037 -0.088 0.839™ -0.038 -0.207
w (Pb) 1 0. 663" 0. 605 ™ 0.259 -0.170 -0.193 0.8527 0.017 -0.059
w (As) 1 0.735™ 0.344 0. 188 0. 020 0.803™ 0. 002 -0.202
w (Cu) 1 0.735™ 0.344 0.188 0. 020 0.803 ™ -0.093
w (Al) 1 0.368" 0.133 0. 083 0.629 ™ -0.032
w (Fe) 1 0.494™  -0.048 0.653™ 0. 300
w (Mn) 1 -0.099 0. 068 -0.258
w (Cd) 1 0. 088 0. 100
w (Ba) 1 0.476™
w (Sr) 1
s RRRIRTE 0. 01 /KSE BB AIOC;* RIORTE 0. 05 JKF 1 B A C.
Nt ) B G B 4 R Ik Foy N 42.54% 21.64% 1 16.05% . P 1 1

R YR 1) N AE G &R W SR FE S R w (Sb)
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Table 3 Rotated component matrix for data of heavy metals

in the moss

T
A
1 2 3
Sh 0.956 -0.155 -0.108
Pb 0. 860 -0.304 0.067
As 0.912 -0.009 -0.128
Cu 0. 830 0. 068 0. 060
) Al 0.478 0.774 0. 099
4
Fe 0.135 0.780 -0.347
Mn 0.037 0. 862 0.033
Cd 0.897 -0.188 0.167
Ba 0. 096 0.238 0. 806
Sr -0.133 0. 004 0.872
FEAEAE 4.254 2.164 1. 605
Jj 2 BTk %% 42.54 21. 64 16. 05
Z i vk %% 42.54 64.18 80. 24
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Fig. 2 Loading plots of the pollutants in the

space defined by three components
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Fig. 3 The relationship between Sb concentrations
in the moss from southwest/southeast stations

and the distance from the smelter stack.

*k4 BETESRRESHNSEAET R
BEEAENSH
Table 4 Parameters of equations relating metal concentration

in moss to the distance from the smelter stack

i H a b R?
w(Sh) " 6 280.5 -0.002 0.726
w (Ph) 14 771 -0.002 0.559
w (As) 711.3 -0.002 0. 500
w (Cu) 405.7 -0.001 0. 424
w (Cd) 250.2 -0.002 0.364

1) 2 P v 75 ) 405 U 7R
H: Ay = ae™.
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