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ABSTRACT: 
India visit global water crisis according to the World Health Organization (WHO) 

approximately 1.1 billion people in the world lack access to clean drinking water and to 

overcome that I have developed a composite mixture to harness solar energy for water 

purification bacteria such as e coli which are responsible for diseases such as diarrhoea and 

cholera that cost two million deaths a Year. Ultraviolet radiation from the Sun can be used to 

treat contaminated water. It directly water. It directly interacts with the DNA nucleic acids 

and enzymes of living cells that change their molecular structure and ultimately make them 

inactive. When photons strike these catalysts electrons and holes are created and the electrons 

and holes combine with oxygen (O2) and water to create Super oxides (H2O2) and hydroxyl 

radicals (OH-) these reactive molecules also interfere with cell structures and kill pathogens. 

 

 

INTRODUCTION: 
We are facing a global water crisis according to the World Health Organization (WHO) 785 

million people in the world lack access to clean drinking water the National Academy of 

Engineering list providing access to clean water across the globe as one of the 14 grand 

challenges we must overcome in earth to better our society in the coming century we 

have currently in many developing countries, solar water disinfection or SODIS is used as 

a cost-effective means of purifying water now SODIS is energy-efficient because it only uses 

solar energy for purification. Basically the DNA of the harmful pathogens is destroyed by the 

powerful UV radiation coming from the Sun. This eventually reads the water of all pathogens 

however these SODIS processes are often very slow. So recently a method called 

photocatalytic solar disinfection has been used to accelerate the SODIS process when UV 

radiation strikes a photo catalysts such as titanium dioxide or TiO2 an electron is energized 

from the valence band to the conduction band and this leaves a positive hole behind these 

electrons and holes combined with oxygen and water to create reactive oxygen species such 

as super oxides, hydrogen peroxide and hydroxyl radicals these reactive oxidant species are 

responsible for destroying bacteria and degrading organics in water but there are several 

disadvantages to current photocatalytic solar disinfection methods see typically the 

photocatalyst is coated on the inside of a clear plastic bottle but that actually blocks some of 

the UV radiation and diminishes photocatalysis also these coatings are not tightly bound to 

the plastic bottle means they wash off into the water and people end up drinking the 

photocatalyst.  
 

 

HYPOTHESIS: 
It is hypothesized that the solar disinfection process can be accelerated by developing a 

photocatalytic composite/mixture that incorporates Titanium Dioxide (TiO2) and Zinc 

Oxide (ZnO) hence to make water drinkable.  

 

 

 



 

 

PROBLEM’S: 

 Water is contaminated with harmful pathogens such as E.coli, Salmonella, and 
Listeria etc. 

 Purification of water is very expensive and not affordable by everyone 

 People tend to collect water from open water bodies without purification 

 Single use of TiO2 and ZnO were less effective. 

 

 

 

SOLUTION’S: 
 To inactivate the bacteria present in water and to sediment the organic compounds. 

 TiO2 and ZNO have a tendency to release an electron when UV light strikes it, the 

electron is capable of inactivating the DNA by alternating its structure. 

 Both the chemicals are bonded together with cement and sand in a ratio of 

1(ZnO):4(TiO2):25(Cement):30(Sand) to prevent the chemicals from getting 

mixed/sediment in water. 

 

 

 

EXPERIMENT: 
I did my research with the goal of overcoming these disadvantages of current treatment 

methods and created my first photocatalytic composite for water purification, my composite 

had two photo catalysts Titanium dioxide or TiO2 and Zinc oxide ZnO, I also used cement as 

a binding agent so the composite would not wash off into the water and began synthesizing 

my composite and testing bacterial activation and organic degradation. I collected water from 

a village pond where people use this water on a daily basis for drinking. The composite 

which I created can be placed in transparent bottles and eventually over a certain period of 

time under SODIS, the water becomes disinfectant and organic degrades are sediment.  

So here is the table which in short explains my working areas till now, and what all ratios I 

have taken in count are the best of my knowledge.  
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1. TiO2 1 gm , 

4gm , 

12gm , 

20gm 

3 hr Powdered Sediment formation, no reaction 

(kept under UV rays) 



2. ZnO 0.5gm, 

1gm, 2gm 

,4gm 

1 hr Powdered Sediment formation, no 

reaction(kept under UV rays) 

3. ZnO : TiO2 1: 4 3 hr Powdered Sediment formation, inactive 

bacteria observed(kept under UV 

rays) 

4. Sand : Cement 30: 25 ½ hr Spherical 

ball 

No reaction, and no sediments 

formed(kept under UV rays) 

5. TiO2 : SAND : 

CEMENT 

4: 30: 25 3 hr Spherical 

ball 

Bacterial inactivation(No 

movement were observed) 

6. ZnO : SAND : 

CEMENT 

1: 30: 25 3 hr Spherical 

ball 

effective, Bacterial 

inactivation(No movement were 

observed) 

7. TIO2:ZNO: 

SAND: 

CEMENT 

1: 4: 30: 

25 

3 hr Spherical 

balls 

Comparatively very effective, 

Bacterial inactivation (seen at 

second hours), No movement 

observed after 3 hours. 

 

TABLE 1. (Experiment) 
 

 

 

 

FUTUSE PROSPECTS: 

 TiO2 and ZNO rods can be fitted in transparent bottles which will purify the water 
continuously. The composite can be inserted in glass tubes and water can be passed 

through it. 

 A catalyst can be used such as, Ag (silver) to replace the UV light and hasten the 

process of purification. This can be used to reduce the BOD (Biological Oxygen 

Demand) in water bodies on large scales. 

 

 



 

 

CONCLUSION: 
It could be observed after a few experiments, that the composite made out of TiO2: ZNO: 

Sand: Cement is very effective. The composite is able to inactivate the bacteria by altering its 

genomic DNA/plasmids. Also, there is visible organic sedimentation after the treatment with 

the composite. Thus, with further experimentation and testing via bacterial growth rate this 

can be solidly backed up and used commercially in the near future. 
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