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Abstract: Based on our own research work and results, I try to analyze the developments/progress in the 

area of photocatalysis and its realistic applications.  

 

Keywords: Photocatalysis, photocatalyst, photocatalytic water purification, TiO2, Catalysis  
------------------------------------------------------------------------------------------------------------------------------------------------    

Since the discovery of photocatalysis by Fujishima and Honda in 1972 (47 years before) [1], 

photocatalytic degradation of organic dyes and pollutants has been investigated. Prof. Fujishima is one 

of the highly cited author with 118277 citations, H-index of 131; numerous awards; and nomination for 

Nobel prize. Google-scholar search using the word ‘photocatalysis’ enlists 2,41,000 research papers; 

‘science-direct’ enlists 43,000; and ‘web-of-science’ enlisted 1412 review articles published since 

2015 alone. Majority of the research journals in the areas of chemistry, physics, materials, and 

engineering have reported works on photocatalysis. Thousands of Ph.D.’s have been awarded worldwide 

for work on photocatalysis. Numerous materials have been investigated including in their nano-forms. 

Overall, ‘photocatalysis’ remained strongly cherished and pursued area in almost all 

universities/research institutes in the world. One reason could be that the experimentation is rather 

simple, easily available, and low cost. Other is quantity of publications in so-called ‘high-impact’ 

journals leading towards student’s Ph. D., fellowship for student, job promotions, weighted-resume, 

boosting as a big scientist; and of course, supporting publication business worldwide. 

 

The most projected application of photocatalysis in the published literature to-date is ‘textile industry 

waste water treatment’ – although very few realistic studies were done on the actual textile industry 

waste water or by considering the requirements of the textile industry for treating its waste water. The 

most important question that remained unanswered is that – Even after 47 years from discovery, why the 

technology/process has not been adopted by industry – particularly by textile industry – for its waste 

water purification?  We collaborated with ‘SOMANY EVERGREEN KNITS PVT. LTD., SOLAPUR, 

MAHARASHTRA, INDIA’ and learnt that following important points should be considered while 

evaluating the viability of the photocatalysis process for textile industry waste water treatment [2] –  

 Amount of waste water generated per day: Company is generating about 3 – 5 Lakh Liters per day 

(Significantly high amount of waste water). 

 Economy of the process: Process of waste water purification should be cheap / cost effective. Thus, 

if photocatalysis is to be used; use of sunlight is preferred over light from artificial lamps – as the 

later will add significant cost and uninterrupted availability of electric power is also an issue.  
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 Waste water characteristics: Color is only one of the point in textile industry waste water 

purification. Other important points are BOD, COD, pH, dissolved solids, hardness, etc. 

 Complete / partial solution to the problem: Photocatalytic treatment of textile industry waste water 

will only be a partial solution and not the complete one – as it do not take care of other important 

industrial requirement such as BOD, COD, pH, dissolved salts, particulate matter etc.  

 Process time: Maximum amount of time available for the treatment of textile industry waste water 

is about one day (i.e. about 5 – 7 sunlight hours maximum) – due to continuous generation of waste 

water. 

 Textile industry waste water complexity: Textile industry waste water is a mixture of different dyes 

and chemicals. Our study indicates that the rate of photocatalytic degradation of dye decreases in 

presence of salts and other chemicals [3].  

 Does the photocatalysis process/technology works for actual textile industry waste water? - Textile 

industry waste water is highly concentrated (dye concentration in Molar region) in nature. At such 

high concentration of dye(s), photocatalysis process do not work practically and is not feasible to 

treat the waste water with photocatalysis process [2]. Process works effectively only at lower dye 

concentration (about 10-3 to 10-5 Molar). Diluting the textile industry waste water from a molar 

concentration to 10-3 – 10-5 molar concentration is against the interest of industry – as this increases 

the water requirement by many fold where availably of water is itself becoming a problem. 

 

Considering above points and our practical experimentation / observations [2 - 4], we conclude that 

photocatalysis is not a viable process for textile industry waste-water purification (the most projected 

application). None of the other applications of ‘photocatalysis technology’ are commercialized to 

industrial scale that can have a major impact on the current environmental challenges such as water- and 

air- pollution. Self-cleaning coating works only for organic pollutants at low-concentration in presence 

of ultraviolet-light. However, practically, photocatalytic self-cleaning coatings are not useful for 

applications like in photovoltaic panels – which mostly catches dust which can not be removed or 

degraded by photocatalytic self-cleaning coatings. Hydrogen generation using solar photocatalytic water 

splitting is in the development stage. 

 

Thus, most cited, cherished, appreciated research area/process may not find realistic application; and 

socially useful technological developments and corresponding discoveries should be celebrated more 

rather than number of publications by a scientist/scientific field and citations. At the end, science/new 

technologies should be useful for the humans and life on this planet. 

 

Acknowledgement: Author wants to thank Dr. Sadhana A. Sawant, Dr. Savita P. Somani, Prof. S. K. 

Omanwar for their help, contribution, and encouragement in actual experimentation related to these 

studies.  

 

References:  

 

1. A. Fujishima and K. Honda, Electrochemical photolysis of water at a semiconductor electrode. 

Nature 238 (1972) 37-38. 

2. S. A. Sawant, ‘Solar energy utilization via photocatalysis’, Ph.D. thesis, Sant Gadga Baba Amravati 

University, Amravati, Maharashtra, India, Submitted - January 2018. 

3. S. A. Sawant, S. P. Somani, S. K. Omanwar, P. R. Somani, ‘Photocatalytic degradation of 

methylene blue dye in distilled and sea water using Indian edible chuna (calcium 

oxide/hydroxide) as a photocatalyst’, Advanced Science, Engineering and Medicine 6 (2014) 

227 - 230.  

4. P. R. Somani, S. A. Sawant, S. P. Somani, ‘Is photocatalysis a viable process for the textile 

industry waste water treatment? Answer is ‘No’ – Catalytica 1/1 (2019) 7-13. 


