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Abstract:-The main objective of this research was to study disinfection of Coliform bacteria as water microbial 

pollution index using a low pressure UV lamp in a batch reactor. Disinfection of water containing E. coli is a major 

concern. The ultraviolet (UV) irradiations are used to solve the bacteriological problem of the drinking water 

quality. A discharge-gas lamp is used to produce this type of irradiation. In particular, I introduce the complicated 

UV lamp model and the water disinfection kinetics, where the radiant energy flux emitted by the discharge gas lamp 

and the arc voltage are a complex functions of the current and time. This system is intended to be mainly used in 

rural zones, the photovoltaic modules as source of energy is an adequate solution. This paper is reviewed on the cost 

and compare of disinfection by chlorine and UV light. The dominant use of chlorine in small water system may be 

due to historical reason and a failure to modernize after the wide spread availability of electricity in small and rural 

communities. In some paper it is found that up to population of 3000 people community UV treatment is cheaper 

than chlorine disinfection in potable water.  
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I. INTRODUCTION 

 Conventional methods of disinfection of water are not so effective and there are problems associated with the usage 

of very expensive instruments. The reuse of wastewater after adequate treatment constitutes a potential water 

resource which could be of great interest to several sectors, especially in countries suffering from a deficiency in 

water resource. Ultraviolet light has been shown to be very effective for the disinfection of drinking water and 

wastewater.  Ultraviolet disinfection is a well established technology for disinfecting water effluents. UV light, 

specifically around the germicidal wavelengths (200-300 nm), inactivates microorganisms by penetrating through 

the cell wall and altering the microorganism’s DNA. This is widely believed to be the main mechanism for the UV 

disinfection of water. It has been reported that UV light can also cause disinfection through the production of highly 

oxidative species such as hydroxyl radicals in the presence of certain photo-catalysts and photoactive species. [1,2] 

 The other disinfection methods like chlorination, reverse osmosis are effective against most pathogens but are too 

costly to implement. Chlorine and chlorine-containing compounds are widely used as bleaches and disinfectants, 

providing consumers with more vivid whites from their laundry, cleaner swimming pools and spas, and brighter 

pulps for the high grade paper they use. In addition, these products are used to disinfect and sanitize food and 

household surfaces, disinfect hard surfaces and medical instruments in health care settings, and provide the public 

with safe drinking water. Consumers prefer them in many applications where chlorine-free materials or processes 

are available because of their performance and cost advantages. [2, 3] 

Disinfection is always carried out on public water supplies in the UK to protect public health, by killing or 

inactivating harmful microorganisms, including bacteria and viruses, which may be present in drinking water. 
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Worldwide, many thousands of people continue to die each year from waterborne diseases. Sickness and diarrhea 

and diseases including cholera and typhoid are spread by drinking water which is contaminated with human 

excrement. [4, 6] 

Disinfection of surface water is carried out by a two stage process of physical removal of pathogens followed by 

inactivation with an oxidizing agent. For water stored in underground aquifers the first stage is carried out by 

filtering through the ground. There are several ways of disinfecting water supplies, and the main methods are listed 

below.  

1. Physical removal of bacteria and viruses.  

2. Chlorine  

3. Ultraviolet light  

4. Ozone  

Chlorination is commonly used in the UK because it is very effective at disinfecting the water, is harmless to 

humans at the concentrations used and is relatively cheap. It also provides protection for the water after it leaves the 

treatment works and as it travels through the network of pipes and reservoir into people’s homes. Chlorine gas or 
liquid sodium hypochlorite is injected into the water during treatment and allowed contact time for the disinfection 

process to work. In some areas chloramine is the preferred agent to provide a residual disinfection in the network. 

Dissolved organic matter can react with chlorine to form harmful by products, and therefore organic matter may 

need removing before disinfection with chlorine. [9,10] 

Other disinfection methods have different advantages, and can be used in conjunction with chlorine or as a 

substitute, depending on the specific circumstances. In rural locations for private water supplies the most effective 

option may be disinfection with a small ultraviolet light unit. [14, 15] 

In US paper it is reviewed that the comparative cost of UV disinfection with ozonation and chlorination for a range 

of system sizes (from 9-7000 cubic meter/day) and concluded that UV disinfection is effective and affordable 

relative to conventional disinfectants assuming US labor cost and infrastructure. UV is slightly more expensive than 

chlorine disinfection for a plant which produces 3785 cubic meter per day. [8] 

II. METHODOLOGY 

Usually there are many disinfection processes for the removal of micro-organism from water such as TiO2, 

Chlorine, Ozone, Ultraviolet light, SODIS, Ultrasound. The TiO2, Ozone, Ultrasound methods are expensive 

methods, but chlorine and ultraviolet light methods are cheaper and SODIS is use only such place where the 

availability of sunlight is maximum. It is found that chlorine produced their by-products in water; therefore 

ultraviolet light for water disinfection is use because it not produces any by-products in water. In this paper I have 

performing on ultraviolet lights as compared with chlorine. The experiment was set-up in environmental laboratory. 

Firstly, the set-up was made in plastic box, but it does not sustain and get melted due to the high temperature of UV 

lights. Therefore, it can be replaced by glass box of size 25cm X 25cm X 25cm and consist of two(6watt) germicidal 

UV light of size 15cm . The experiment was performed by taking 1 liter of lake water from three different points. 

The physicochemical characteristics of raw water are analyzed. Microbial contamination is analyzed for raw water 

in autoclave, and then raw water is treated with chlorine, after it would be again analysis for microbial 

contamination. Similarly, same procedure is done for UV lights. Then the tested results of chlorine and UV lights 

will be compared with raw water results. The water will be exposed in UV lights for different time of interval for 

disinfection and then microbial contamination is checked for the same. Further, chlorine is added into the water with 

different dosage and exposed with UV lights in different time of interval.  
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III. OBJECTIVE 

1. To conduct feasibility batch studies to evaluate performance of UV-lamp through analysis of influent and 

effluent samples. 

2. To design the experimental set-up for UV-lamp. 

3. To do physic-chemical and bacteriological characterization. 

4. The efficacy of UV-radiation disinfection will be compared by chlorine disinfection. 

5. To suggest on best methods and practices that can be recommended for disinfection of contaminated water for 

water treatment plant 

IV. RESULT AND DISCUSSION 

From all the papers it is found that ultraviolet lights is more effective than chlorine for small scale treatment process 

and it does not produce any by-products when react with water. Also the other disinfectant products were costlier 

than UV and chlorine. Chlorine is easily available and cheap product therefore it can be used widely as compared to 

UV. But in western country UV light is used for disinfection of water as single or with chlorine because chlorine 

produce their by-products when react with water if use in excess which is harmful for human health as well as for 

environment. In UV light there is no use of chemicals. 

V. CONCLUSION 

From this paper it is concluded that other product is highly costlier. UV is useful for disinfectant of water as 

compared to chlorine for small scale purposes. And it is also found that UV is cheaper than chlorine for the same. 

REFERENCES 

 
1. Y. Azimi, D.G. Allen, R.R. Farnood, Enhancing disinfection by advanced oxidation under UV irradiation in polyphosphate-

containing wastewater flocs, Department of Chemical Engineering and Applied Chemistry, University of Toronto, 200 

College Street, Toronto, Ontario, Canada  

2. Sneha J. Bhimate, Anand. D. Kulkarni, Anuradha Tolpadi, Disinfection of water containing e. Coli by photocatalytic route 

using tio2/uv/visible light source, Department of Chemical Engineering,  Bharti Vidyapeeth College of Engineering, Pune, 

India, Department of Microbiology, Bharti Vidyapeeth Medical College, Pune, India, International Journal of Scientific 

Research and Management Studies (IJSRMS) ISSN: 2349-3771 Volume 1 Issue 3, pg: 80-87 

3. Mohammed H.I Dore, Arian Khaleghi-Moghadam, Rajiv G. singh and gopal achari, cost and the choice of drinking water 

treatment technology in small and rural system, brock university, surgite. 

4. Chlorine Chemistry Division of the American Chemistry Council, The Benefits of Chlorine Chemistry in Bleaches and 

Disinfectants. December 2007. 

 

5. Adrian burton, Purifying drinking water with sun, salt, and limes, Environmental health perspective, volume 120, number 8, 

august 2012.  

 

6. N. F. Oparaku,   B. O.  Mgbenka and    C. N. Ibeto, Waste water disinfection utilizing ultraviolet light,  Journal of 

environmental science and technology 4 (1): 73-78, 2011 

 



International Journal of Emerging Trends in Engineering and Basic Sciences (IJEEBS) 
                                                                                                                     ISSN (Online) 2349-6967 

              Volume 2, Issue 4 (July-Aug 2015), PP.20-24 

 

www.ijeebs.com                                                                23 | Page 

 

7. D. Rabbani, H. Hooshyer Application of flat plates solar collection for thermal disinfection of wastewater effluents Iran 

journal environmental health science engineering, volume 8, no. 2, pp. 117-122, 2011 

 

8. Yu. Bilenko, I shturm, O. bilenko, M. shatalov, New UV technology for point of use water disinfection Sensor electronic 

technology, 2010 

 

9. K.M. Johnson, M.R. Anil Kumar, P. Ponmuruga, Ultraviolet radiation and its germicidal effect In drinking water 

purification  Journal of Phytology 2010, 2(5): 12–19 ISSN: 2075-6240 Biotechnology . 

 

10. Hassan A. Munshi, N. Sasikumar, A.T. Jamaluddin, Evaluation of ultra-violet radiation disinfection on the bacterial growth 

in the swro pilot plant, al-jubail 2008 

 

11. Amir hossein mahvi, Ultraviolet disinfection Of private water Supplies for household Or agricultural uses Water quality 

matters, November 2008.  

 

12. Somnath Basu, Jack Page and Irvine W. Wei, UV- disinfection of treated wastewater effluent: influence of color, 

reactivation and re-growth of coliform bacteria,  Environmental engineer: Applied research and practice, volume-4, fall 

2007 

 

13. Richard L. Gutierrez, Keith N. Bourgeous, Andrew Salveson, Jeremy Meir, and Allan Slater microwave uv: a new wave of 

tertiary disinfection,2006 

 

14. M. Lotierzo, C. Féliers, N. Faure, L. Le Grand, S. Saby, P. Cervantes, Synergistic effects of sequential treatment by UV 

irradiation and chemical disinfectant for drinking water disinfection., 2000 

 

15. Brahmi Maunaouer, Hassan Abdennaceur, Modeling of ultraviolet radiation under large pilot scale designed for waste water 

disinfection and inactivation of selected bacteria of Pseudomonas aeruginosa in a laboratory UV-device African journal of 

microbiology research,2013 

16. M. Lotierzo, C. Feliers, N. Le Grand, S. Saby, P. Cervantes, synergistic effects of sequential   treatment by UV irradiation 

and chemical disinfectant for drinking water disinfection. 2002. 

17. K.M. Johnson, M.R. Anil Kumar, P. Ponmurugan and B. Mythili Gananmangai, Ultraviolet radiation and its germicidal effect 

in drinking water purification, journal of phytology 2010,2(5):12-19. 

18. H.B. Wright and W.L. Cairns, ultraviolet light, Trojan technologies Inc., 3020 Gore road, London, Ontario, Canada N5V 

4T7. 

19. Toshiaki Kato, Kimio Ito, Osamu Miki and Junichi Hayashi, Advanced water treatment technology for oxidation and 

disinfection by ultraviolet irradiation, NIPPON STEEL TECHNICAL REPORT No. 86JULY 2002. 

20. Amanda Chau, Karen Giang, Marcus Leung and Natalie Tam, Role of RecA in the Protection of DNA Damage by UV-A, in 

Escherichia coli, Department of Microbiology and Immunology, UBC, Journal of Experimental Microbiology and 

Immunology Vol. 12:39-44, April 2008. 

 

21. Naoufel Zitouni , Ridha Andoulsi , Anis Selami, Abdelkader Mami, and Hssen Abdennasseur, Modelling of Non-Linear Pilot 

Disinfection Water System: A Bond Graph Approach, Leonardo Journal of Sciences ISSN 1583-0233 Issue 20, January-

June 2012 p. 15-30. 

 

22.  Lucinda Hazell, UV disinfection of persistent opportunistic bacterial pathogens in water, Department of Civil and 

EnvironmentalEngineering, ImperialCollege London, South Kensington Campus, London, United Kingdome SW7 2AZ 1st 

Civil and Environmental Engineering Student Conference 25-26 June 2012 ,Imperial College London. 

 

23. AR Mesdaghinia, F Vaezi , E Dehghanifard , AH Mahvi, K Naddafi , and M Alimohammadi, Improving Efficiency of 

Disinfection of Water for Non-contact UV System, Center for Environmental Research, Tehran University of Medical 

Sciences, Iran, Dept. of Environmental Health Engineering, School of Public Health, Tehran University of Medical 

Sciences, Iran, Iranian J Publ Health, Vol. 38, No.4, 2009, pp.1-9. 

 



International Journal of Emerging Trends in Engineering and Basic Sciences (IJEEBS) 
                                                                                                                     ISSN (Online) 2349-6967 

              Volume 2, Issue 4 (July-Aug 2015), PP.20-24 

 

www.ijeebs.com                                                                24 | Page 

 

24. Rahmani AR. PhD, Samarghandi MR. PhD, Samadi MT. PhD, Nazemi F, Photocatalytic Disinfection of Coliform Bacteria 

Using UV/TiO2 , Dept. of Environmental Health Engineering, Faculty of Public Health and Center for Health Research, 

Hamadan University of Medical Sciences, Iran, J Res Health Sci, Vol. 9, No. 1, 2009, pp. 1-6. 

 

25. Professor T J Casey, Aquavarra Reseach Limited Peter O’reilly, Fingal County Council, drinking water disinfection using 

chlorine theory and practice, aquavarra research limited 22a brookfield avenue blackrock county dublin Ireland, august 

2009.  

 

26. Masanori Ando, Yasumoto Magara, analysis of disinfection, environmental and health aspects of water treatment and supply, 

encyclopedia of life support system (EOLSS). 

 

27. Water quality matters,ultraviolet disinfection or private water supply for household or agricultural uses, TRE-125-2008-

11,November 2008. 

 

28. Rein Munter, advanced oxidation processes – current Status and prospects, Department of Chemical Engineering, Tallinn 

Technical University, Ehitajate tee 5, 19086 Tallinn and Institute of Chemistry, Tallinn Technical University, Akadeemia 

tee 15, 12618 Tallinn, Estonia; rmunt@edu.ttu.ee.proc. Estonian acad. Sci. Chem., 2001, 50, 2, 59–80. 

 

29. W.A.M. Hijnen, E.F. Beerendonk, G.J. Medema, Inactivation credit of uv radiation for viruses, bacteria and Protozoan cysts 

in water: A review, kiwa water research ltd., p.o. box 1072, 3430 bb nieuwegein, the netherlands, water research 40 ( 2006 ) 

3 – 22 

 

 


