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Adsorption Characteristics of the Antibiotic Sulfanilamide onto Rice Husk Ash

JI Ying-xue'”, WANG Feng-he’, ZHANG Fan'’, ZHANG Yan-hong®, WANG Guo-xiang’, GU Zhong-zhu'

(1. School of Energy and Mechanical Engineering, Nanjing Normal University, Nanjing 210042, China; 2. Department of
Environmental Science and Engineering, Nanjing Normal University, Nanjing 210023, China)

Abstract: Under different conditions of initial rice husk ash (RHA) dosage, oscillating temperature, oscillating frequency and solution
pH, the adsorption characteristics of sulfanilamide on RHA with the change of time and its adsorption kinetics were investigated. RHA
was characterized by SEM and FTIR before and after sulfanilamide adsorption. The results indicated that the adsorption characteristics
of sulfanilamide on RHA was influenced by RHA dosage, oscillating temperature, oscillating frequency and solution pH. Within the
RHA dosing range (0.1-2.0 g-L™") in this experiment, the optimal temperature for the adsorption was 25°C , and with the increase of
RHA dosage, the removal efficiency of sulfanilamide increased, the time required to reach adsorption equilibrium was shortened and the
adsorptive quantity of sulfanilamide by per unit mass of RHA decreased. A high oscillating frequency was used to ensure the adsorption
effect when the RHA concentration was high. Strong acidic and strong alkaline conditions were conducive to the adsorption of
sulfanilamide. The analysis of adsorption dynamics showed that for the adsorption process with high RHA dosage ( =1.0 g-L™"), the
pseudo-second-order model fitted the adsorption behavior well, and the process was controlled by physical and chemical adsorption.
Intraparticle diffusion model showed that the adsorption process was controlled by both membrane diffusion and internal diffusion, and
the influence of the former became more obvious with the increase of the adsorbent concentration. Both the SEM and FTIR spectra
proved the effective adsorption of sulfanilamide by RHA.

Key words:rice husk ash (RHA) ; sulfanilamide; biosorbent; adsorption characteristics; dynamics
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Fig. 2 Ultraviolet spectrum of sulfanilamide and its standard curve
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