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Ammonium Adsorption Characteristics in Aqueous Solution by Dairy Manure

Biochar
MA Feng-feng, ZHAO Bao-wei” , DIAO Jing-ru, ZHONG Jin-kui, LI An-bang
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The adsorption characteristics of ammonium from aqueous solution onto biochar derived from dairy manure were investigated
as a function of parameters such as solution pH, particle size, adsorbent dosage, temperature and competitive cations. The results

>* at identical mass

indicated that the effects of other cations on the adsorption of ammonium followed the order of preference Na* > Ca
concentrations. It was observed that pH played an important role in the ammonium adsorption and the optimal pH values ranged
between 5 and 8. The kinetic data fitted the pseudo-second-order model ( R* =0.967 3) but showed very poor fits for the pseudo-first-
order model (R* =0.7659) and the Elovich model (R* =0.7249). The results from the Intra-particle model also showed that there
were two separate stages in sorption process, which were external diffusion and the diffusion of inter-particle. Adsorption isotherms for
dairy manure biochar were fitted the Freundlich model ( R* =0. 976 2) more effectively than other models. Thermodynamics parameters
such as free energy (AG") , enthalpy (AH"), and entropy ( AS°) were also determined, which indicated that the adsorption was a
spontaneous and endothermic process.
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Table 1 Elemental composition and BET-N, surface area for DMBC400
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Fig. 1 Adsorption kinetic data and modeling for NH," onto DMBC400 and kinetic plots of intra-particle diffusion model
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Table 2 Adsorption kinetic parameters for NH," onto DMBC400
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Table 4  Isotherm constants for NH," adsorption on DMBC400
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Fig. 3 Adsorption isotherm of NH," on DMBC400 at various temperatures and influence of temperature on coefficients
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