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Abstract (300 word limit)
The increasing contamination of urban and industrial wastewaters by toxic metal ions is a worrying environmental problem. Among them, Chromium (Cr) is a kind of redox-sensitive pollutants. Especially, hexavalent chromium (Cr(VI)) is known as carcinogen,1 which is relatively toxic compared to trivalent chromium(Cr(III)).2 Nano zero-valent iron (nZVI) has been proven to be an effective material for the reductive precipitation of Cr(VI).3 Inside the reactive barriers, both Fe0 and the Fe2+ can be  released from aerobic corrosion of Fe0 as well as redox reaction between Fe0 and Cr(VI). The reduced chromium (Cr(III)) can be precipitated as Cr(OH)3 or chromium-iron oxides / hydroxides / oxyhydroxides on the Fe0 surface.4,5 But, nZVI is easy to corrode by environmental impact due to its rapid reactivity. Considering this property, modification of nZVI is strongly needed. One of the modification methods is encapsulation of nZVI with polymeric material. The microcapsule containing nZVI can exhibit sustained releasing characteristics to enhance the stability and persistence of nZVI. Encapsulation is expected to ensure better contacts between contaminants and encapsulated nanoparticles. In addition successful encapsulation of nZVI is expected to lead to the development of more effective and robust environmental remediation techniques involving co-encapsulation of nanoparticles. The objective of this study is to examine the effectiveness of the encapsulated iron nanoparticles (@nZVI) for the treatment of wastewater contaminated with chromate. Furthermore, when the Cr(VI) is present together with various ions in the water, the reaction characteristics of the nZVI are also investigated. The @nZVI before and after reaction with chromium is characterized using X-ray photoelectron Spectroscopy (XPS), X-ray diffraction (XRD), Fourier transformer infrared spectroscopy (FT-IR) and Scanning Electron Microscope (SEM). Batch experiments are performed to investigate the effects of pH, Cr(VI) concentration, contact time and co-presented inorganic species on the removal kinetic and removal efficiency of Cr(VI) by @nZVI. 
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Figure 1. Mechanism for the treatment of Cr(VI) by encapsulated nano zero-valent iron
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