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Our environment is being polluted with chemicals such as:  dyes, phenols, pesticides and heavy metals due to the release of untreated industrial effluents and domestic sewage discharge. These chemicals, because of their toxic and non-biodegradable nature, are not only hazardous to human health but also degrade the eco-system. The techniques such as: adsorption, micro-filtration and use of coagulants for the treatment of contaminated water, are costlier, inefficient and generate a large amount of sludge as solid waste. However, photo-catalytic degradation of environmental pollutants using semiconductor nanomaterial, under solar radiation, can be a cost-effective and environment friendly alternative. Unfortunately, the commonly used high band gap photo-catalysts such as TiO2 and ZnO for purifying contaminated water or air are photo-active only under ultra-violet radiation, thus are less efficient under the visible or solar light.  Moreover, the high cost of the UV source, restricts the use of these photo-catalysts for the large scale treatment of wastewater. Therefore, in order to minimize the cost of photo-catalytic process, using high band gap semiconductors, diverse strategies have been adopted for enabling them visible light-sensitive and thus harvesting the inexpensive solar radiation. This paper highlights such strategies including: optimizing photo-catalyst nanosize and morphology, doping metals/ non-metals, compositing two or more photo-catalysts and the use of sensitizers. Solar photo-catalytic reactors and parameters affecting the efficiency of photo-catalytic degradation of some pollutants have been described.

Key words: environmental, pollutants, nanoparticles,  degradation, photo-catalyst

