"Tiny weapon" makes waves in water purification
A pilot plant project using TiO2 nanostructured microsphere photocatalyst for membrane water purification has won an Innovation Award from the International Water Association (IWA).
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With the help of nanotechnology, researchers from NTU, Stanford University and PUB have found a more cost- and energy-efficient way of producing drinking water. 


Their promising water technology uses cheap and inert photocatalysts, which are nano-sized crystal photo-active mesoporous material, and oxygen to directly remove membrane foulants before membrane filtration in water treatment. 


The technology was tested in a pilot drinking water treatment system at PUB's Choa Chu Kang Waterworks, and the collaboration won IWA's 2008 Innovation Award for East Asia and the Pacific in the Applied Research category. The team received the award at the Singapore International Water Week, an annual global gathering for the water industry, attended by senior government officials, top industry leaders, leading water specialists and practitioners.


"This award recognises the team's efforts and contributions to water quality improvement and cost-cutting in water production. The result from the pilot plant has been very encouraging so far and, in fact, has resulted in a spin-off company by our students," says Assoc Prof Darren Sun. The pilot plant project has also received $1 million in funding from The Enterprise Challenge, an initiative under the Prime Minister's Office (Singapore).


Over the last decade, Assoc Prof Sun and his team at NTU's School of Civil & Environmental Engineering (CEE) have been conducting extensive research on nanostructured microsphere photocatalysts with membrane filtration. 


In conventional water reclamation systems, the membrane filtration process plays a key role in purification, which allows water to be recovered and re-used. However, foulants such as natural organic matter (NOM), bacteria and trace organics often contribute to the fouling of filtration membranes, thus reducing the effectiveness and life-span of the membranes and water quality. 


Self-regeneration
The team led by Assoc Prof Sun at CEE devised an innovative way of removing foulants from water. They engineered and fabricated a nanostructured microsphere photocatalyst – which the team has nicknamed "tiny weapon" – to absorb foulants that come into contact with the water. 


In the process of removing foulants from the water, the "tiny weapon" regenerates itself when it absorbs ultraviolet/visible light, which activates it to photocatalytically destroy the foulants on its surface, and, in the process, free up its surface area for further adsorption of foulants. By destroying foulants in the water, the nanostructured microsphere photocatalysts also act as a dynamic filtration layer to prevent fouling of the membrane surface. This results in more cost-efficient water purification. 


Says Assoc Prof Sun: "We are proud that our home-grown technology is contributing to Singapore's push to be an international water hub." 

