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Abstract

Project Code : MRG5580065

Project Title : Characterization of iron containing Thai natural clay and
its application as heterogeneous Fenton catalyst in the
decolourization of methyl orange

Investigator : Mr. Artit Ausavasukhi
Rajamangala University of Technology Isan

E-mail Address : ausavasukhi@gmail.com

Project Period : 2 years

In this study, iron containing clay prepared by thermal treatment was used as
Fenton-like catalyst for the decolourization of methyl orange (MO) aqueous solution, a
model compound representing an azo dye. The parent catalyst is a composite material,

naturally contained crystalline magnetite (Fe;O,) and montmorillonite. Under thermal

treatment = 500 °C, the catalyst was completely transformed into hematite (Fe,O;) and
illite. The iron containing clay treated at 500 °C (Clay-500) was found to be the most

active catalyst for oxidation. It was proposed that the active iron species formed by high

thermal treatment (= 500 °C) initiated the H,O, decomposition leading to the formation
of the active oxidant on the surface of catalyst. Such active species can promote
oxidation of MO based on surface reaction. While the iron containing clay treated at
lower temperature (< 500 °C) provided the lower activity. Moreover, the formation of the
iron active species were evidenced by electron spin resonance (ESR), diffused
reflectance-ultraviolet visible spectroscopy (DR-UV), and Fourier transformed infrared
spectroscopy (FTIR). Approximately 88 % decolourization efficiency was achieved within
120 minutes when using the Clay-500. The high-temperature dehydroxylation may well
be responsible for both phase transformation and generation of active species

promoting Fenton oxidation.

Keywords : Thermal treatment, Iron containing clay, Fenton oxidation,

Decolourization, Methyl orange
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