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Abstract
Nanomaterials have gained enormous interests in wastewater treatment due to their high
surface area and large number of reactive sites. However, daunting recovery and poor
regeneration of nanomaterials hinder their applications. Our studies to tackle these two issues
by developing magnetic nanoparticles (MNPs) for metal anions removal from wastewater will
be presented. Various iron-based MNPs, including Fe3O4, γ-Fe2O3, and γ-Fe2O3 based
hydrogel, have been synthesized. The MNPs are characterized using transmission electron
microscopy (TEM) for size and morphology investigation, X-ray diffractometer (XRD) for
crystal identification, Brunauer-Emmett-Teller (BET) analyzer for surface area measurement,
and vibrating sample magnetometer (VSM) for magnetic property analysis. The removal and
recovery of metal anions from wastewater using MNPs will be presented. The removal
mechanisms will be discussed based on the findings from XRD, Raman spectroscopy, Fourier
transform infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS). A
wastewater treatment prototype is further developed featuring a magnetic separation unit for
recovering MNPs. The efficacy of this prototype in removing and recovering chromate from
electroplating wastewater will be shown. In summary, MNPs is promising and cost-effective
for wastewater treatment because of their short adsorption time, large adsorption capacity,
high MNP recovery, and high regeneration of spent MNPs.
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