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Introduction

The removal of organic and inorganic pollutants is an aim shared by many
researchers throughout the world [1]. Heavy metals are commonly removed by
adsorbents and ion exchangers to ensure total removal [2-3]. The situation is somewhat
different for organic pollutants because it is nearly impossible to remove 100% of organic
pollutants from an aqueous stream through adsorption processes. In this case, the
catalytic decomposition of organic pollutants may be the best choice to remove these
pollutants [4-5]. Environmentally safe oxidants such as hydrogen peroxide are used either
as catalysts or to promote thermal decomposition [6]. The use of hydrogen peroxide is
limited by the fact that it is considered to be a mild oxidant, meaning that even in
catalytic decomposition it will not totally decompose the organic pollutants into CO, and
H,O, potentially resulting in more organic pollution fragments. The use of excited
molecular oxygen may be the solution to this problem. For example, singlet oxygen has
distinct properties that enable it to be highly reactive, achieving total decompositionof
the organic pollutant. The fact that the reaction of singlet oxygen is considered to occur
via a free radical mechanism means that the decomposition will occur in only few
minutes.

This study reports the removal of organic dye (pollutants)with a system consisting
of a 5% solution of sodium hypochlorite (commercial grade), oxygen gas, and a
supported copper oxide catalyst to generate singlet oxygen.

Materials and Methods

First, aluminum hydroxide was calcined at 550°C for 3 hours to convert it into
ALO;. Copper was loaded as copper nitrate (20%) on the resulting gamma alumina by
impregnation with stirring for 2h and then dried and calcined at 450°C for 3 hours.

Oxygen was introduced to a 0.5 mL solution of 5% sodium hypochlorite at 100 ppm
from methyl orange by passing oxygen at 20 mL/min in an open system. Copper oxide
catalyst was added (0.5 g) and samples from methyl orange were collected and separated
by centrifuge at several time points for analysis. For comparison, the same reaction was
performed with and without catalyst and with and without oxygen.

Results and Discussion

The XRD patterns of the supported CuO catalyst over alumina are shown in Figure
1. This figure clearly shows that a pure phase of CuO was formed over an amorphous
phase of gamma alumina.
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Figure 1 shows the XRD of CuO catalyst deposited on alumina.

Figure 2 shows the SEM image of the 20wt% CuO/ALO; catalyst. This image
clearly shows that the CuO crystals appear as separated aggregates at different intervals
over the alumina surface. The EDX analysis of these aggregates ( Fig.3) showed that
these aggregates are mainly composed of CuO.

Fig.2. SEM of CuO on alumina.

Significance

The system of acopper catalyst, a solution of commercial chlorate, and any organic dye
pollutant could be effective in the decomposition of organic pollutants.

The above system can be easily scaled up at low cost to achieve effective pollutant
removal.

The decomposition followed a free radical reaction mechanism and produced singlet
oxygen.
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