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Abstract

Paddy soils under different irrigation pattern were collected from basin of Lake Taihu for labora-
tory adsorption experiment of phosphorus. Results showed that the adsorption dynamic processes
of phosphorus on the two paddy soils could both be divided into fast stage, slow stage and equili-
brium stage. The dynamic data could be fitted best by the pseudo-second-order rate equation. The
theoretic equilibrium adsorptive capacity, the experiment equilibrium adsorptive capacity and
the constant of adsorption rate under flooding irrigation pattern were all higher than those under
controlling irrigation pattern. Adsorption isotherms of phosphorus on the two paddy soils both
fell into the type of Langmuir I. Both of Langmuir equation and Freundlich equation could fit the
isothermal adsorption data, and the fitting result of Freundlich equation was better. Fitting results
of Langmuir equation showed that the saturation adsorption capacity of phosphorus on the paddy
soil under flooding irrigation pattern was higher than that under controlling irrigation pattern, as
well as the maximum buffer capacity, but the adsorption strength express reversed. The Freun-
dlich equation fitting results showed the Kf of flooding irrigation was little higher than that of con-
trolling irrigation. The values of Kf were 29.59 and 29.31 [(mg/kg)/(L/mg)"], respectively. Mean-
while, the parameter n was also got from the fitting results of Freundlich equation. For flooding ir-
rigation paddy soil, n = 1.34, which was little lower than that of controlling irrigation paddy soil (n
= 1.48). This express that there was a higher unhomogeneity on the soil particle surface under
controlling irrigation, and the reaction strength on it was higher. There was significant correlation
between each pair of desorption amount and adsorption amount. The desorption ability of the two
kinds of paddy soil did not display obvious difference.
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Figure 1. Adsorption dynamic curve (a) and the fitting results of the pseudo-second-order rate
equation (b) of the phosphorus adsorption data under different irrigation pattern
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Figure 2. Adsorption isotherms of phosphorus under different irrigation pattern, (a)
Correlation between initial concentration and equilibrium adsorption amount; (b) Corre-
lation between equilibrium concentration and equilibrium adsorption amount
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Figure 3. Langmuir equation (a) and Freundlich equation (b) fitting results of the phosphorus
adsorption isomerism data under different irrigation pattern
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