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Table 1 Physical and chemical properties of tested soils

1

. CEC Exchangeable Total content of heavy metals
pH Content of OM Base .
Soil sample (emol kg™ 1 . acidity (mg ke™ 1)
(gkg saturation (%)
(‘anol kg™ 1) Cd Cu Zn
4. 68 2. 07 9.71 12.20 4.15 nd" 31.71 23898
4.40 21. 63 11. 13 7. 10 4.99 nd 22.9% 32870
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Table 2 The pH values and ion concentrations of simulated acid rams (Hmol L™ 1)
Acid rain pH S0~ NO3 Ca?* NHZ Mg* K* Na*
AR1 5. 60 53.75 13.87 34.93 38.34 3.29 4.8 9.13
AR2 4.50 80. 65 20.81 5240 57.50 4.94 7.29 13.70
AR3 3.50 107. 50 27.74 69. 86 76. 67 6.58 9.72 18. 26
AR4 300  215.00 55.48 13972 13.%4 13.16 19. 44 3. 52
Cd Cu Zn s 200 mg kg~ !
15d , ,  2mm 2 mm
30 g, 150 ml ( 51) , 3
12 h 15 min, 48 h(2 d) 10 d, 5 0.45Hm ,
4C ,
13
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Table3 Changes of pH value, content of exchangeable acidity, base saturation and available heavy metak

AR3

AR4

affected by simulated acid rains in tested soils

AR1

AR2

Base Content of exchangeable acidity Content of available heavy metals
Soil testod j:;lz:l pHl saturation (anol kg~ 1) (mg kg 1)
(%) H 1/3A1  H+ 1/3A1 cd Cu Zn
ARI 4.92 7.9 0. 18 3.32 3.50 0. 00 3.2 3.06
AR2 4.92 8.50 0. 18 3.35 3.53 0. 00 2.3 2.48
AR3 4.63 4.17 0. 18 3.68 3.86 0. 00 2.0 2.43
AR4 4.35 1.3 0.3% 4.41 4.75 0. 00 2.00 1.9
ARI 4. 84 5.67 0.3 2.33 272 88.26 104. 5 63. 71
AR2 4.80 5.47 0. 41 2.53 2.94 83. 24 105. 05 59.27
AR3 4.51 5.06 0.39 3.17 3.56 63. 70 108. 07 48. 09
AR4 4.25 3.6l 0.5 3.57 3.79 15. &4 78.39 13. 07
ARI 4.58 3.9 0.12 4.80 4.92 0. 00 2. 12 4.49
AR2 4.58 3.8 0. 12 5.43 5.55 0. 00 1.9 4.37
AR3 4. 46 2.9 0.17 5.70 5.87 0. 00 1.81 3.9
AR4 4.35 1.76 0.31 5.71 6.02 0. 00 1.5 3.80
ARI 4.57 3.6 0.2 4.03 4.29 9.9 78. 12 8.9
AR2 4.55 3.1 0.29 3.93 4.22 35.38 77. 40 2%.73
AR3 4.35 2.% 0.2 4.63 4.89 18. 14 61. 60 16. 90
AR4 4.17 2.55 0.38 4.86 5.24 5.5 53.73 9.21
22
10d, 1 ,
p ; , ARl AR2
AR3 (pH 5.60 4.50 3.50) ;
AR4(pH  3.00) , p 24.50
; pH 3.50 AR3 pH  3.00
AR4 \
_ , 4 1 )
AR4 (pH 3. 00) ,
1.83 2.27
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Fig.2 Changes dissolved organic matter conc. m tested soil filrates affeded by simulated acid rains
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EFFECT OF SIMULATED ACID RAIN ON RELEASE OF ALUMINUM
AND DISSOLVED ORGANIC MATTER (DOM) AND MOBILITY OF
HEAVY METALS IN CONTAMINATED RED SOILS

Guo Zhae-hui  Huang Chang yong
( College o Environment and Resource Science, Zhgiang University, Hangzhou 310029, China )

Liao Be-han
(College o Naturdl Resources and Erwironmental Sdences, Hunan Agricultural University, Changsha 410128, China)

Sunmary

Through continuous bathe equilibrium experiments, the release of aluminum and dissolved oiganic
matter (DOM) , and mobility of heavy metals affected by simulated acid rain in contaminaed acidic red
soil and yellow red soil were studied. The results showed a decrease of tH and base saturation, and
increase content of exchangeable acidity in both uncontaminaied and contamiated red soil and yellow red
soil wihin the pH decreasing of simulated acid rain, significantly. The content of exchangeable hy drogen
is higher and exchangeable aluminum is lower in contaminated soils compared to uncontaninaed soils.
The release of aluminum was mainly affeded by pH of smulaed acid rain. At simulated acid rain pH of
no less than 4. 50, the release was almost the same in tested soils. At simulated acid rain pH of 3. 50, the
release was almost the same in red soil and different in yellow red soil, obviously. At simulated acid rain
pH of 3. 00, the release was mproving significantly in tested soils. However, the release of aluminum was
less in contaminated tested soils than in ur- contaninated tested soils, and, at the same time, the mobility
of available heavy metals in contaminated tested soils was increased significantly. The release of DOM in
creased in contaminated red soil and yellow red soil by simulated acid rain, and the complex of DOM-
metal is useful for release and transport of available heavy metals.

Key words Simulated acid rain, Heavy metals, Aluminum, Dissolved organic matter, Bathe

equilibrium experiment



