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Adsorption characteristics of phosphate in water on
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Abstract; The objectives of the present study were to investigate the characteristics of phosphate
adsorption on the La ( OH),-amended sediment as well as the fractionation of phosphorus in the
La(OH) ;-amended sediments before and after the phosphate adsorption. The results showed that
phosphate adsorption onto the La( OH) ;-amended sediment at low initial phosphate concentrations
could be described by the linear model, while those at high initial phosphate concentrations could be

described by the Langmuir isotherm model. Compared to the pseudo-first-order model, the pseudo-
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second-order model fitted better to the kinetic data of phosphate adsorption on the unamended and La
(OH) ;-amended sediments, and the rate-limiting step during the gradual adsorption stage was both
film and intra-particle diffusion. Strongly alkaline condition was unfavorable for phosphate adsorption
onto the La( OH ) ;-amended sediments. The presence of CI”, SO; , HCO;, Na*, K* and Mg™ in
aqueous solutions had negligible influence on the adsorption of phosphate on the La( OH) ;-amended
sediments, while coexisting Ca® enhanced the phosphate adsorption. Under the experimental
condition, the La( OH) ,-amended sediment exhibited stronger affinity towards phosphate than the
unamended sediment. The maximum phosphorus adsorption capacity for the La( OH);-amended
sediment was significantly higher than that for the unamended sediment, and it also increased with
increasing amount of La( OH), in the amended sediment. The adsorption rate of phosphate also
increased with increasing amount of La( OH) ; in the amended sediment. Most of phosphate adsorbed
by La( OH) ;-amended sediment existed in the form of NaOH-rP and HCI-P, and only a very small
amount of phosphorus existed in the form of NH,CI-P and BD-P. Results of this work indicate that
the addition of La( OH) , significantly enhanced the phosphate adsorption capacity on river sediment,
and it may also greatly reduce the releasing of phosphorus from river sediment. Therefore, La( OH),
has the potential to be applied as a sediment amendment for the control of internal loading in river
sediment.

Keywords : lanthanum hydroxide, amendment, sediment, phosphate; adsorption characteristics,

eutrophication of waterbody.
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1 #BS 7 ( Materials and methods)
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4 10 mmol - L™ 4 NaCl 15 (VE AL /K ) 5 LA 150 remin™' AUPRG EE SN 24 hydR i o [ 49
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1.3 WSS

308 3 bt S 6 2 A A R RN R O A X K B R A W AR | B0 Ry L B R 6 VA T
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Fig.1 Adsorption isotherms of phosphate on unamended and amended sediments
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Table 1 Isotherm parameters for phosphate adsorption onto unamended and amended sediments
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Fig.2 Adsorption kinetics of phosphate on amended sediments
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Table 2 Kinetics parameters for phosphate adsorption onto unamended and amended sediments

F5 AL Model 24 Parameter 4% La(OH), 8% La(OH) 4 12% La(OH) 4

Goonp” (mg-kg™") ¢ 308 546 577
) . Ge.cn/ (mgrkg™') ¢ 272 468 520

S e ky/ (min™") 0.0395 0.0409 0.0532
R? 0.872 0.845 0.864
Qe.oxp” (mgekg™' ) 308 546 577
Gerca/ (kg™ ) 300 517 567
k,(kg-mg™min=") 0.000181 0.000110 0.000136

BB nEEa i (mg-kg emin™") 16.4 29.5 43.8
R? 0.952 0.938 0.949
k,,(mg-kg™"-min™"%) 15.2 25.9 30.1

TR PN B AR AR © G (mg-kg™") 87.7 160 192
R? 0.983 0.997 0.980
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Fig.4 Effect of solution pH on phosphate adsorption onto unamneded and amended sediments
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