
How can these novel Nano films produce potable water by using solar light? 

Introduction 

Developing countries are dealing with extreme water scarcity and are ultimately unable to 

confront the fatal waterborne diseases. This challenging problem can only be prevented by 

access to safe drinking water. Although the current disinfection methods are effective, 

however, they are very costly to put in to practice in developing regions. Therefore, the 

intended design should be affordable for even the underprivileged and the water treatment 

technology should be small scale. This invention pertains generally to water purification. More 

specifically, the invention relates to removal of harmful bacteria which causes fatal waterborne 

diseases. The novel approach for synthesis of nanocomposites to obtain potable water is a 

working prototype for efficient removal of E. coli and total fecal coliform using natural light. 

Access to safe drinking water is one of the basic human rights. While a grand problem for the 

water treatment industry is the test between the valuable disinfection and creation of DBPs. It 

has been confirmed that the usual disinfectants, such as chlorine and ozone form toxic DBPs 

like carcinogenic nitrosamines, bromate, halogenated DBPs, etc. Nevertheless, UV treatment 

with nanomaterial using solar energy emerged as a viable substitute with negligible or no 

DBPs. These findings recommend the progress towards robust disinfection without any DBP. 

Hence, the achievement is a step forward to provide an easy access and cost effective route to 

clean drinking water for developing regions and elsewhere. Consequently, the predicament of 

waterborne diseases, which represents a major load on human health and economy, will also 

be alleviated.  

The sketch of this invention centers the production of an efficient polymer nanocomposite for 

water remediation that is engineered to be stable, efficient and yet cost effective. Most 

importantly, it does not disintegrate and therefore, can be repetitively used efficiently for 

several purification cycles. The scheme employs the synergistic water remediation effect of 

carbonaceous material with semiconductor nanoparticles in the polymer matrix obtained 

through green synthesis approach, whereby, the main aim is to completely remove E. coli and 

fecal coliform from dirty water to make it safe to drink.  

 

 



Background knowledge  

Semiconductor Titania is the most commonly used semiconductor due to its low cost and strong 

oxidizing activity. Therefore, it is widely used for making photocatalytic nanocomposites for 

the photodegradation of organic and biological contaminants in water. The need for its 

utilization in a nanocomposite is to enhance the performance with improved properties by 

combination of different phases. Therefore, Titania nanoparticles are dispersed in the polymer 

support in order to fully exploit the desired properties for water disinfection. The increased 

surface area to volume ratio increases the interactions with the dispersed nanoparticles of 

Titania to provide improved adsorption of pollutants, provide strength and improve thermal 

and mechanical profile. Therefore, hydrophilic metal oxide nanoparticles like Titania help in 

reducing fouling by enhancing the hydrophilicity of polymer support. Moreover, the 

photocatalytic treatment of water with the aid of polymer nanocomposite provides an eco-

friendly approach since the post treatment removal would be simple without the production of 

DBPs.  

In particular, the invention utilizes natural light for photocatalytic process to occur. The 

mechanism of photocatalysis using Titania depends on the phenomenon of conversion of solar 

light energy into chemical energy to generate electron and hole pairs, which produces oxygen 

free radicals (e.g., hydroxyl radicals or oxide anions) on the surface of Titania, generally known 

as reactive oxide species (ROS). These ROS possess strong power of decomposing various 

organic matters that come near Titania and continuously decompose them until they become 

harmless. However, this light of solar spectrum usually is not enough to overcome the band 

gap energy for excitation of electron. Therefore, the idea of incorporating activated carbon in 

these polymer nanocomposites further enhances the light absorption and also the adsorption of 

pollutants from contaminated water. Meanwhile, these carbonaceous materials have the 

capacity to restrain bacteria with superior antifouling performance. This antibacterial action is 

lasting, thus, making possible a non-depleting or non-leaching antimicrobial surface.  

Graphene oxide (GO) is an allotrope of carbon and its compound comprising of carbon, oxygen 

and hydrogen is used to make thin membranes and composite materials. The purpose of 

incorporating thin sheets of functionalized GO in the polymer nanocomposite for disinfection 

is to modify the electronic structure of Titania which reduces the light energy required for the 

initiation of the photocatalytic process. Hence, allowing the process to initiate even on the 

exposure of natural light, whereby, eliminating the need of additional source of energy for the 

process to occur. In addition, incorporation of GO also benefits by reducing the recombination 



rate of the electron-hole pair since, ROS are not generated if recombination occurs. Besides, in 

order to anchor nanomaterials, GO acts as an ideal scaffold due to its property of having a large 

specific surface area. 

Functioning of Nano-film 

The contaminated water comes in contact with system 10 that is the disinfectant. The polymer 

matrix 20 adsorbs the organic pollutants. The mechanism of photodegradation is followed 

when light falls on Titania 30, a series of reaction occurs and generates ROS. These ROS are 

trapped and transferred by the networked GO 40 to react with the adsorbed pollutants 50 

present in the contaminated water. Meanwhile, the polymer matrix 10 provides immobilization 

of nano constituents, better dispersion for enhanced synergistic effect and prevents 

disintegration of the constituents whereby allowing easy removal of the disinfectant from the 

system after treatment.  

 

Conclusion 

The creativity provides the antimicrobial efficiency, whereby, the disinfectant is placed in 

contaminated water and exposed to sunlight for 2 h. The embodiments are tested for the 

photodegradation of E. coli and fecal coliform through 3M Petri-film method. The Petri-films 

are incubated for 24 h at 35oC and colonies are counted after incubation period. Blue colonies 



with entrapped gas are E. coli while fecal coliform colonies are red associated with gas bubbles 

(supplementary information provided on request). 


