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Performance and Mechanism of Ferric Tannate in the Removal of Inorganic

Nitrogen from Wastewater
ZHANG Rui-na, LI Lin, LIU Jun-xin "

(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: A novel adsorbent material-ferric tannate was synthesized, and performances and mechanisms of NH, -N, NO, -N and
NO; -N were investigated via batch adsorption experiments. The results indicated that ferric tannate exhibited preferential adsorption for
NH," -N and NO, -N. When the mass ratios of ferric tannate to NH, -N and ferric tannate to NO, -N were both 200, the removal
efficiencies were both higher than 95% . The adsorption behaviors were analyzed with adsorption kinetic models, Langmuir and
Freundlich isotherm adsorption models, and Weber-Morris equation. The results implied that NH,” -N and NO, -N were adsorbed on the
surface of ferric tannate in the forms of monolayer and multilayer, respectively. The pseudo-second order kinetic model was more
suitable to describe the adsorption processes, and the external particle diffusion and surface adsorption played the key roles in the
adsorption process. NH, -N could be combined with negative oxygen ions which distributed on the external surface of ferric tannate by
the electrostatic interaction, whereas NO, -N could be combined with ferric ions in ferric tannate by the electrostatic interaction and
coordination. The present study provided scientific evidence for the application of ferric tannate as a potential adsorbent in the future.

Key words:ferric tannate; inorganic nitrogen; adsorption; models analysis; nitrogen removal mechanism
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Fig. 2 Removal rates of NH, -N and NO;, -N using different mass ratios of ferric tannate
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Table 1 ~ Summarized results of anions adsorbed on ferric tannate
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Table 2 Kinetic parameters and correlation coefficients of the two kinetic equations for fitting adsorption velocity curves
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NaNO, NO; -N 3.81 95.3 5.06 0. 021 0.918 5.23 4.72 x1073 0.976
NaCl Cl- 1.40 45.8 2.47 0. 041 0. 892 3.77 2.56 x10 73 0. 898

Na* 5.26 52.8 3.56 0.012 0. 846 6.62 8.22x1073 0.983
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