
* Corresponding author.

1944-3994/1944-3986 © 2018 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.22408

118 (2018) 249–257
June

Adsorption of low-level phosphate by Mg-Al layered double hydroxides and its 
competitive interaction with carbonate, sulfate, and chloride ion 

Wei Liao, Hui-qiang Li*, Ping Yang
College of Architecture and Environment, Sichuan University, Chengdu 610065, China, Tel. +86 18980668020; 
email: lhq_scu@163.com (H.-q. Li), Tel. +86 18200288011; email: lw1993314@126.com (W. Liao),  
Tel. +86 18602804508; email: yping63@163.com (P. Yang) 

Received 21 September 2017; Accepted 20 April 2018

a b s t r a c t
Mg-Al-Cl and Mg-Al-NO3 layered double hydroxides (LDHs) were synthesized by precipitation from 
homogeneous solution using urea hydrolysis. The scanning electron microscope images of the two 
LDHs showed plate-like particles. The Brunauer–Emmett–Teller surface area of the Mg-Al-Cl and 
Mg-Al-NO3 LDHs were 21.37 and 38.45 m2/g, respectively. The phosphate adsorption studies were car-
ried out as a function of LDHs content, contact time, temperature, initial pH, and competitive anions. 
The Mg-Al-Cl and Mg-Al-NO3 LDHs showed a good adsorption capacity on phosphate. It was found 
that the optimum condition for phosphate maximum removal rate onto LDHs were at pH of 4–10, tem-
perature of 20°C and content of 0.05 g, the maximum removal rates of Mg-Al-Cl and Mg-Al-NO3 LDHs 
for phosphate were more than 98%. The competitive anions (CO3

2–, SO4
2–, and Cl–) had similar interfer-

ences on removal of phosphate by Mg-Al-Cl and Mg-Al-NO3 LDHs, and the adverse impact of CO3
2– 

was much greater than that of SO4
2– and Cl–. The X-ray diffraction patterns revealed the characteristic 

basal reflections of the LDHs materials. The Fourier transform infrared spectroscopy results confirmed 
the ion exchange and ligand exchange process during the adsorption of phosphate on the LDHs.
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