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Phosphorus Adsorption by Layered Double Hydroxide
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Abstract
A series of batch type adsorption experiments were performed to remove aquatic phosphorus, where the

layered double hydroxide (HTAL-Cl) was used as an powdered adsorbent. It showed high adsorption
capacity (T-P removal: 99.9%) in the range of pH 5.5 to 8.8 in spite of providing low adsorption
characteristics (pH<4). The adsorption isotherm was approximated as a modified Langmuir type equation,
where the maximum adsorption amount (50.5mg-P/g) was obtained at around 80mgP/L of phosphorus
concentration. A phosphate ion can occupy three adsorption sites with a chloride ion considering the result
that 1 mol of phosphate ion adsorbed corresponded to the 3 moles of chloride ion released. Although the
chloride ion at less than 1,000mgCl/L did not significantly affect the adsorption capacity of phosphate,
carbonate ion inhibited the adsorption property.
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Fig. 1. Structure of LDH adsorbent containing CI” ion (HTAL-CI).
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Table 1. Chemical composition of HTAL-Cl adsorbent
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Fig. 2. Effect of pH on phosphorus removal by HTAL-CI.
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Fig. 3. Adsorption isotherm by HTAL-Cl adsorbent.
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