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Reduction Kinetics of Cr( V) in wastewater by nanoscale
zerovalent iron loaded on bentonite

Song Zhenxia Yin Qihe Mu Xiaofei
(College of Biological and Chemical Engineering, Anhui Polytechnic University, Wuhu 241000)

Abstract Cr( V) containing wastewater is always an environmental problem with carcinogenicity, teratogenicity
and mutagenicity. Nanoscale zerovalent iron loaded on bentonite (B-nZVI) was produced by liquid-phase reduction and
used for the treatment of containing Cr ( VI ) wastewater. The influence factor of reaction system.such as B-nZVI
dosage,reaction time and initial pH for Cr( V[) removal efficiency was studied, and the degradation kinetics was
investigated. The morphology of B-nZV1 before and after the reaction was characterized by scanning electron microscopy
(SEM) and X ray diffraction (XRD).The results indicated that bentonite could improve the dispersion of nZVI and
prevented the oxidation of it. The effect of B-nZVI dosage on Cr(VI) removal rate tended to be very significant, while
the effect of reaction time and initial pH were also significant. The important effect of three factors on Cr(V[) reduction
can be shown in the following descending order: B-nZVI dosage > initial pH > reaction time.For Cr(V]) wastewater
contained 20mg/L Cr(V]),the optimum operational conditions were set as follows:B-nZVI dosage= 2. 0g/L, reaction
time= 40min and initial pH = 6. 0. At which, the measured average value of 3 times of Cr(V[) removal rate were
99.15%.The removal of Cr(VI) was in accord with the pseudo first order reduction kinetics model and could be
described by L-H dynamic model. The removal of Cr(V[) by B-nZVI was the common effect of adsorption and reducing
action while the reducing action of nZVI was the major action.
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