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Characteristics and Law of Lead Release from Red Soils Under the Influence of Simulated Acid Rain
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Abstract: Acid rain can induce soils to release heavy metals and causes damages to plants, degrades soils. Red soils in the south
of China are hypersensitive to acid rain. In order to evaluate the harm caused by acid rain to red soil environment, a soil leaching
column experiment was designed to investigate the release of lead from red soils under the influence of simulated acid rain. The
results showed that acid rain could accelerate the release of lead from red soils. The influence of acid rain on the release of lead
from red soils appeared some regularity, at the initial stage of the leaching experiment, the releases of lead varied with different
red soils, but after the middle stage, the release of lead in all tested red soils increased with the increase of leaching amount. Acid
rain had an obvious effect on the release of lead, which varied with the distinctness of the tested soils, suggesting that the release
of lead was affected by the ability of soils to amortize acidification. After simulating rainfall of 9 150~10 650 mm, compared with
the control, the cumulative release amount of lead increased 10.64%~99.19% under acid rain of pH4.5, and reached 17.02%~
483.15% under acid rain of pH3.5. The cumulative release of lead could be described with quadratic model, and the quadratic
model for the average cumulative release of lead from the tested soils was: Q=-2.5335+0.0266H+6.8677x10"H~
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Table 1 The physic—chemical properties of the tested soils

iR SRS LR = REHRE W %‘?‘ﬁ#&? mmﬁ_l Rk : pH fH Pb .
/em /cmol ¢ kg’ /mg - g /mg - g (H20) /mg * kg

No.1 B AR: *x+ 0~20 13.16 35.9 167.6 5.87 39.41
Dl 20~70 7.12 242 253.9 536
et 70~125 7.39 20.1 274.3 5.14

No.2 i 223 55 AR x4 0~25 8.00 44.4 272.6 538 57.46
Ll 25~80 6.98 22.5 292.9 5.42
&+ 80~115 8.39 16.4 251.3 5.20

No.3 WRELFIST ek *1 0~23 5.57 433 245.5 5.15 61.76
Ll 23~65 6.61 19.9 295.6 5.02
&t 65~110 6.42 21.9 277.8 5.33

No.4 WL AR: *+ 0~20 10.16 352 346.1 475 7242
L 20~60 9.82 15.7 340.4 5.05
Ji 60~115 7.70 17.2 313.2 5.39
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Figure 1 Diagram of the leaching column design
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Figure 2 Release characteristics of lead from red soils under the impact of acid rain
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Figure 3 Effect of acid rain on cumulative release of lead
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Table 2 Fitting parameters of the quadratic model for the average cumulative release of lead from the tested soils

[ [izE5) A B B2 r
No.1 CK -1.6880 0.018 1 -3.387 4E-7 0.999 3
ARI1 -1.226 2 0.016 8 1.345 8E-7 0.999 7
AR2 -4.1422 0.026 1 -1.693 1E-7 0.999 9
No.2 CK -9.660 6 0.026 3 1.435 3E-6 0.999 0
ARI1 -9.0872 0.066 5 1.400 1E-6 0.999 8
AR2 -14.183 1 0.094 1 9.467 6E-7 0.999 9
No.3 CK -0.874 4 0.016 7 3.459 8E-7 0.999 6
ARI1 -1.758 4 0.018 0 4.427 3E-7 0.999 9
AR2 -0.9457 0.018 7 4.805 OE-7 0.999 5
No.4 CK 1.001 7 0.002 4 4272 6E-7 0.992 1
ARI1 0.8299 0.005 5 7.167 8E-7 0.997 7
AR2 -3.12911 0.030 4 9.679 2E-7 0.999 9
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Figure 4 Cumulative release of leached lead under the impact of acid rain
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