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Green synthesis of iron nanoparticles in presence of CTAB and its degradation of malachite green
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Abstract. Iron nanoparticles (Fe NPs) synthesized by chemical methods are limited for its high cost and toxicity, and therefore it is urgently needed to develop a low-
cost and environmental friendly method to synthesize Fe NPs. Our previous work showed that Fe NPs can be prepared using green tea extract, but the synthesized Fe
NPs remained aggregated and oxidized. In this study, green synthesis of Fe NPs in the presence of cationic surfactant such as cetyl trimethyl ammonium bromide
(CTAB) was investigated to improve the morphology in terms of the aggregation and oxidation of these Fe NPs, which was confirmed by SEM, XRD, FT-IR and UV-vis.
In addition, batch experiment indicated that more than 91.06% of malachite green (MG) was removed by Fe NPs synthesized in presence of CTAB, while only 75.66%
was removed by Fe NPs in absence of CTAB. The higher degradation efficiency was due to the coated CTAB on the Fe NPs surface, which improved the dispersion
and stability of these nanoparticles, and thus enhanced the reactivity. Finally, the synthesis mechanism of Fe NPs using green tea extract in the presence of CTAB
was proposed.
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