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Aluminum Mobilization Models of Forest Yellow Earth in South China

XIN Yan, ZHAO Yu, DUAN Lei
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: For the application of acidification models in predicting effects of acid deposition and formulating control strategy in Chinas it is
important selecting regionally applicable models of soil aluminum mobilization and determining their parameters. Based on the long-term
monitoring results of soil water chemistry from four forested watersheds in South China, the applicability of a range of equilibriums describing
aluminum mobilization was evaluated. The tested equilibriums included those for gibbsite; jurbanite, kaolinite; imogolite> and SOM-AL.
Results show that the gibbsite equilibrium commonly used in several acidification models is not suitable for the typical forest soil in South
China, while the modified empirical gibbsite equation is applicable with pK = —2.40, a = 1.65 (for upper layer) and pK = —2.82, a =
1.66 (for lower layers) at only pH=4. Comparing with the empirical gibbsite equation, the other equilibriums do not perform better. It can

also be seen that pAl varies slightly with pH decreases at pH <4, which is unexplainable by any of these suggested equilibriums.
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Table 1  Linear regression analyse for different models
P Sl 55 +E FEARSL n B o R pK R?
Bt )z 344 1.65 -2.40 0.68
Tz 830 1.66 -2.82 0.64
TSP S~ 194 -0.01 3.91 0.00
- TE 473 0.44 1.95 0.18
DAL= 3pH 4 K, LXH L)z 59 1.97 -3.81 0.39
pALpH | Tz 181 1.97 -3.92 0.41
LGS = 63 1.69 -2.33 0.42
TE 51 1.90 -3.49 0.50
cJr L)z 28 1.15 -0.25 0.41
Tz 125 1.28 -1.48 0.52
ity = 344 2.56 -2.62 0.72
TE 830 2.60 -3.30 0.65
TSP FJ2 194 -0.02 7.10 0.00
MG Tz 473 0.67 4.17 0.15
DAL= pH + pK, — pSCE- LXH LE 59 2.03 0.37 0.41
D(AL*S0,)-pH Mz 181 2.20 -0.49 0.42
LGS B 63 1.82 1.26 0.38
Tz 51 1.31 3.53 0.21
T T2 28 1.28 2.82 0.35
N 125 1.35 1.69 0.42
it FJ 344 2.17 -0.71 0.68
Tz 830 2.16 -1.01 0.71
TSP )z 194 0.37 6.11 0.04
. Nz 473 1.04 3.33 0.38
pAl = 3pH + pKy, - pH,SiOs LXH Lz 59 2.15 -0.41 0.41
DAL SD-pH TE 181 2.00 0.21 0.45
LGS L2 63 1.86 1.30 0.40
TE 51 1.80 1.43 0.41
T Lz 28 2.74 -4.51 0.77
TE 125 1.53 1.30 0.61
Bt Lz 344 1.91 -1.55 0.71
Tz 830 1.91 -1.92 0.69
TSP S~ 194 0.18 5.01 0.01
e TE 473 0.74 2.64 0.33
ot U s B
pCAI*Si**)-pH 168 i 63 1.78 -0.52 0.42
TE 51 1.85 -1.03 0.48
T Lz 28 1.95 -2.38 0.76
Tz 125 1.40 -0.09 0.58
ity = 344 1.59 -2.49 0.67
N 830 1.56 -2.56 0.61
TSP FJ2 194 0.10 3.15 0.00
Tz 473 0.44 1.79 0.18
FHLRE I L2 59 2.08 —4.49 0.42
p(LAP* J=CEC/AL,) = xpH + pKpy LXH 7
p( Al CEC/AL )-pH NE 181 1.95 -3.9 0.43
LGS EJ= 63 1.61 -2.47 0.45
Tz 51 0.74 1.38 0.07
o Lz 28 0.79 0.97 0.27
N 125 1.19 -1.33 0.49
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