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Abstract: Gaohong, a small town situated at the west of Hangzhou, is one of the largest production bases of
compact fluorescent lamps (CFLs) in China. To determine the influence of local CFL production on temporal
and spatial distribution characteristics of heavy metals in ambient bamboo forest soils during the four seasons, a
systematic survey was conducted in March, July, and October of 2012 and January of 2013 with a total of 272
soil samples collected at 17 sampling sites in CFL production areas. Each sampling site was 8 mx8 m, on
which four topsoil samples (0-10 ¢cm) per time were collected by a soil auger in the diagonal position. Each
sample’s representativeness was ensured by collecting four field replicates in a one-meter diameter area and
then mixed together as one sample. The chemical properties and heavy metals contents of the samples were de-
termined, and the spatial and temporal distribution characteristics of heavy metals in soils was elucidated using
descriptive and cluster analysis. Results showed that the average pH value of the bamboo forest soils was 5.55,
and the mean organic matter content was 53.00 g-kg™. The highest value for Hg was 0.61 mg-kg™, two times
higher than the Environmental Threshold for Agricultural Soil (HJ/T 332-2006) and the Grade Il Standard of
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Soil Environment Quality in China (GB 15618-1995). Spatial variability of the heavy metals was in an order
of Hg > As > 7Zn > Se > Cu > Ni > Cr > Pb > Cd. After eliminating outliers, the heavy metals, except
Ni, were non-normally distributed. The cluster analyses showed that there was a significant mutually associated
compound contamination property between Zn and Pb, Ni, Cu, and Cr (P << 0.01), while Hg and the other
heavy metals (Zn, Pb, Cu, Cr, Ni, As, Se, and Cd) might have originated from different sources. Thus, even
though these acidic bamboo forest soils with abundant organic matter had been polluted by mercury, an essen-
tial raw material for the CFL industry, and even though heavy metal contamination had possibly been induced
by anthropogenic activities, it was possible that Zn, Pb, Cu, Cr, Ni, As, Se, and Cd in the bamboo soils did not
originate from the CFL industry. [Ch, 2 fig. 3 tab. 29 ref.]
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Figure 1 Location of sampling sites in bamboo forest soil in Gaohong
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Table 1  Descriptive statistics summary of heavy metals concentration in bamboo forest soil in Gaohong

S MRE HURREERENEEN Jo ik 4 A/ Sa—— T RE/ e 1/ At 1/
(mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™) (mg-kg™)

itf JEIEZ 1.603 0.90~12.80 3.59 + 1.92 53.50 15.00 40.0 40.0
f JEIEZA 1.850 0.02~0.42 0.11 + 0.87 12.60 0.20 0.3 0.3
% JEIEZR 1735 3.24~27.61 11.79 + 4.64 34.20 90.00 150.0 150.0
il JEIEZDS 1134 2.39~34.40 12.22 + 4.80 39.00 35.00 50.0 50.0
B EZ 0.619 1.33~12.09 5.86 = 2.03 34.60 40.00 40.0 40.0
B JEIEZR 3.192 9.83~54.47 18.49 + 5.41 29.40 35.00 80.0 250.0
it JEIEZD 1.048 0.04~0.78 0.33 +0.14 39.70 - - -

B AEIEDS 4980  26.67~233.07 50.18 + 24.37 48.60 100.00 200.0 200.0
x’ JEER 2197 0.03~0.61 0.14 + 0.12 81.98 0.15 0.3 0.3

VLT . [ AR T ok AR 1 90 7% i 3R B i ik b 4 (HJ/T 332-2006) (pH<<6.5), [ 5 A5 fe 11 Ay - 39 36 B it ik — 2 b o (GB
15618-1995) 5 —2R BeAT KU el o 4% T <5 o BT Ak 70 (L DAy A b B <6 s T A7 SR A A - 3 (P i 22
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Table 2 Concentration of heavy metals in different sampling sets in Gaohong

45 i BT o 23 2 (mg-kg )

LS — i # %ﬁ e i 7 P *
1 418 £ 1.82 0.08 +0.09 10.03 +2.00 8.72 +2.34 580204 17.28 +6.08 0.26 + 0.12 51.80 = 20.13 0.07 = 0.02
2 2.69 +0.99 0.10 £0.04 10.60 = 1.45 16.58 + 18.84 6.03 + 1.48 18.61 =3.09 0.28 + 0.10 45.69 + 9.78 0.09 + 0.03
3 248 £+ 1.77 0.08 £ 0.04 10.10 + 1.62 14.88 + 476 5.61 +0.75 17.58 £292 0.27 + 0.05 48.28 +3.45 0.07 + 0.19
4 265+0.73 0.05+£004 519+136 799 +321 233+0.80 18.58+253 0.36 +0.09 31.06 +3.06 0.06 = 0.17
5 264171 053+£099 9.07+1.09 11.62 +456 4.14 +1.35 1555 +2.11 0.27 +0.09 47.33 +9.59 0.15 +£0.11
6 432 +1.07 0.15+0.06 1620+ 1.77 17.02 + 5,57 7.22 +0.55 2435 +223 0.50 + 0.08 70.90 + 10.26 0.13 = 0.03
7 387 +1.23 0.15+0.03 18.07 £2.45 19.39 + 3.16 847 + 1.08 20.59 + 2.38 0.40 = 0.07 74.80 + 535 0.37 +0.12
8 274 £ 150 0.11 £0.03 13.23 £ 541 10.06 £ 1.59 4.87 + 097 16.75 +2.37 0.29 + 0.14 45.08 + 10.79 0.24 + 0.11
9 277 +£1.18 0.08 +0.04 1154 148 987 +440 636 231 19.12 +6.37 0.33 +0.14 46.22 + 13.40 0.14 + 0.50
10 348 347 007 £0.09 9.05+6.03 12.87 + 735 396 +2.11 16.83 +994 027 +0.39 41.64 + 41.30 0.61 = 0.50
11 274 £233 008 +0.15 11.72 591 11.02 + 14.15 5.15+£2.00 1721 £3.01 0.34 + 0.23 46.62 + 60.92 0.22 + 0.32
12 433 + 174 0.13 £0.05 1093 +0.12 11.78 +3.05 5.87 £0.61 20.37 +492 0.41 +0.14 52.73 + 12.77 0.14 = 0.10
13 421 +096 0.08 +0.07 1081 +£2.78 7.83 +3.71 625 +1.76 1562 +1.75 0.34 £ 0.09 46.86 + 9.31 0.13 + 0.06
14 493 +249 0.09 £ 0.07 1555 +5.03 1246 +294 772 +1.05 1596 +2.02 0.34 +0.06 4575 + 896 0.11 + 0.08
15 394 +208 0.10+0.08 11.68 +4.83 17.25 +4.02 6.35+ 194 2390 + 868 037 +0.23 55.70 + 13.21 0.12 + 0.11
16 658 £0.81 0.11 +0.05 921 235 937+3.69 480+ 142 1480 +2.17 0.39 + 0.09 4533 + 15.38 047 + 0.15
17 436 + 126 0.07 006 889+ 131 985+183 443 +1.10 1650 + 1.88 0.41 +0.12 40.86 + 10.96 0.11 + 0.50
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Table 3 Correlation analysis of the nine heavy metals in the bamboo forest soil in Gaohong
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Figure 2 The clustering analysis of the nine heavy metals in

the bamboo forest soil in Gaohong
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