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Table I Basic information of sampling sites

35 SRFEH A Hh B U R IR il AR 2R IR
Pl FRIZ TR SR SR 121°20'57"E,  30°09'50"N AR 100 4
P2 KR AR K AT 121°07'45"E,  30°12"25"N IR 500 45
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P IR IEANE L 2. HAE T84 pH:
MU CHZRPRR IS AR mitd A AR IR
AA-REVL: BN JFRIEATL: 2P /KA

B ERP: 0.03 mol/L NH,F-0.025 mol/L HCI
% K FAKEE KIS UK. SRR
Bk pos et

F2 HiXTEAOEARMR

Table 2 Basic properties of paddy soils used in experiment

LAY pH HHUR (gkg) AN (gkg) 4K (mg/kg) 4P (mg/kg) MK (mgkg) HHUP (mgkg)
AR 5.82 16.6 1.9 2657 632 88 20
AR 6.28 19.6 1.4 3766 999 153 42
HAR 5.74 21.9 1.6 3754 1133 196 53
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Table 3 Parameters of phosphate isotherm adsorption on paddy soils at different temperatures

TR i Langmuir Freundlich Temkin
Q=KC,+b r Q=KC," r Q=KiInC.+b r
AR 15C Q=0.0025C, +0.038 9 0.990 Q=58.471C,"*¢¢ 0.995 Q =72.037InC, - 15.455 0.984
25°C Q=0.0024C.+0.0149 0.994 Q =125.72C*%°> 0.996 Q=78.275InC, + 79.221 0.992
35C Q=0.0023C, +0.007 8 0.998 Q=176.75C"*'"° 0.990 Q =62.574InC, + 157.37 0.988
AR 15C Q=0.0022 Ce+0.051 3 0.966 Q=53.185C,>""? 0.980 Q=60.241InC, - 11.85 0.949
25°C Q=0.0021Ce+0.040 5 0.976 Q=68.241C,"¥3 0.980 Q=61.033InC, + 9.589 9 0.953
35C Q=0.0020C,+0.0259 0.994 Q=81.86C,"*!*® 0.993 Q =67.248InC, + 27.018 0.989
FAR 15C Q=0.0021C.+0.0121 0.989 Q=177.2C,"**? 0.999 Q =189.57InC, + 13.669 0.985
25°C Q=0.0020Ce+0.020 7 0.994 Q =98.986C, 32 0.999 Q =82.481InC, + 36.439 0.994
35C Q=0.0019 C.+0.007 3 0.996 Q=201.9C,"*°¢ 0.996 Q=173.099InC, + 184.22 0.985
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F Adsorption isothermal curves of phosphate in present paddy soils
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Fig. 2 Adsorption isothermal curves of phosphate in Ming dynasty

paddy soils at different temperatures
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Fig. 3 Adsorption isothermal curves of phosphate in Song dynasty paddy

soils at different temperatures
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Table 4 Dynamic parameters of phosphorus adsorption of

paddy soils at different temperatures

THEAEAR 15C 25C 35°C
Q K Q K Qum K
AR 403 0.064 424 0.161 440 0.295
A 445 0.043 467 0.052 499 0.077
HRAR 482 0.174 502 0.097 515 0.260
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Fig. 4 Relationship between Q,, and soil organic matter
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Table 5 Sorption energy induced by different forces
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Mechanism and Characteristics of Phosphorus Adsorption Dynamics
of Foreshore Reclamation Paddy Soils

LIU Hui'?, LIU Zhong-zhen', YANG Shao-hai', HU Zheng-yi”, ZHAO Yan-wen*
(1 Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2 State Key Laboratory of Soil and Sustainable
Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 3 College of Resources and Environmental Sciences,

Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 4 Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Emissions of nitrogen and phosphorus (P) from coastal farmlands are one of water pollution sources of coastal wetlands and water
body. The knowledge on phosphorus chemical behavior of the foreshore reclamation paddy soils can help evaluate water pollution risks of
agricultural production and develop environmental friendly P management measures. The dynamics of phosphate adsorption at three temperatures
(15°C, 25°C, 357C) were investigated in the foreshore reclamation paddy soils originated at three historical periods (Song dynasty, Ming dynasty and
Present age) in Cixi, Zhejiang, and thermodynamics parameter and of P adsorption in these soils were also estimated. The results showed that: 1)
Kinetic curves of phosphate adsorption could be well described by Langmuir, Freundlich and Temkin equations with the best fitness of Freundlich
equation, the sorption parameters of thermodynamics (AH®) were 4.39, 11.40, 15.97 kJ/mol, respectively; P sorption could be dominated by hydrogen
bond forces and dipole bond forces referenced to the results of Von Open (1991). 2) The Q,, for these paddy soils tested followed the decrease order
as bellow: Song dynasty™>Ming dynasty>Present age, implying that capacity of soil phosphorus adsorption increased with the increase of
rice-planting duration. The Q,, was significantly positively correlated with soil organic matter (SOM) (p<<0.01). Therefore, application of organic
fertilizer induced to increase of SOM could be conducive to increase soil P adsorption capacity. Q,, increased with increasing temperature suggested
that phosphate fertilization could be used in summer to reduce the risk of P loss risk from soils.

Key words: Phosphate, Foreshore reclamation land, Adsorption kinetics, Thermodynamics parameter, Paddy soils



