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Adsorption characteristics of three nitrogen-containing
organic matters in water by different activated carbons

Shen Kaiyuan, Xu Bin, Xia Shengji, Li Wei, Gao Naiyun, Qin Cao

(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Key
Laboratory of Yangtze Aquatic Environment , Ministry of Education, Shanghai 200092 ,China)

Abstract: In this paper, three types of activated carbon (carbon powder PAC, activated carbon
fiber ACF, granular activated carbon GAC) were used to investigate the adsorption capacity and
adsorption rate of three typical nitrogen-containing organic compounds including L-tryptophan,
adenine and melamine. PAC and ACF shows relatively a high adsorption capacity for the tryptophan
and the adsorption isotherms conform to with Langmuir model. The pseudo-second-order equation
shows the best fitting for adsorption kinetics in tryptophan adsorption by PAC and ACF. Howevers
th adsorption isotherm and adsorption kinetics of GAC accord with the BET model and the
intraparticle diffusion model, respectively. ACF and GAC has a higher adsorption capacity for
adenine as well, Adsorption equilibrium data and kinetics for both activated carbons were best
correlated with Freundlich model and pseudo-second-order equation indeed. Unlike GAC and ACF,
adsorption isotherm of PAC is better accordance with Langmuir models which exhibits the single
layer adsorption for adenine. Melamine adsorption on all activated carbons shows relatively low
capacity especially under low equilibrium concentration in water. Due to multiply layers adsorption.
adsorption isotherms of melamine are generally consistent with BET model. The adsorption kinetics
of melamine on activated carbons are consistent with the pseudo-second-order equation as well.
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