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Performance of Enhanced Nitrogen and Phosphorus Adsorption Removal by Modified

Wetland Substrate Coated with ZnAl-LDHs
DING Zijie, DI Song, TAO Zhengkai, JING Zhaogian "
(School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract The traditional wetland substrate has the defect of a single adsorption effect. LDHs was used to directionally modify the
constructed wetland substrate with certain ammonia nitrogen adsorption advantage. The modified substrates were analyzed by scanning
electron microscope and X-ray diffractometer. The substrate was physically characterized, and effects of initial concentration and
adsorption time on the adsorption of In-P on the modified substrate were studied, and the phosphorus removal characteristics and
adsorption mechanism were analyzed based on the adsorption isotherm and adsorption kinetics. The results showed that the maximum
adsorption capacity obtained by fitting ZnAl-LDHs modified vermiculite was 74.239 mg/g, which was higher than similarly modified
zeolite (4. 133 mg/g) and brick slag (11.937 mg/g). Adsorption strength and adsorption capacity (K;=5.022) were greater than
those of modified zeolite (0.633) and modified brick slag (0.971). Adsorption kinetics of ZnAl-LDHs modified substrates on In-P
was more aligned with the quasi-second-order kinetic model ( R*> 0.980). The chemical adsorption was the main control step. The
modification of vermiculite with ZnAl-LDHs can realize the simultaneous and efficient adsorption of ammonia nitrogen and In-P, which
is expected to make up for the lack of a single adsorption function of traditionally constructed wetland substrate.

Keywords layered double hydroxides (LDHs)  coating modification  adsorption mechanism  ammonia nitrogen  inorganic

phosphorus (In-P)
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Fig. 1 Removal Rate of Ammonia Nitrogen at Different Adsorption Time of Substrates before and after Modification
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Tab. 1 Langmuir and Freundlich Isotherm Adsorption Parameters of In-P by Three Substrates
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Tab.2  Quasi-First-Order and Quasi-Second-Order Adsorption Dynamics Equation Parameters
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