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ABSTRACT

Access to safe and potable water remains a major concern in Uganda. An important step in
ensuring water safety and potable water is through disinfection. Chlorine case in point NWSC-
Luweero, is used as a disinfectant to inactivate disease causing micro-organisms in the water.
However, the Chlorine used is imported from countries like India, Kenya and US (Volza,
2023).This tends to be costly, in terms of purchase, transportation, storage and handling. National
Water and Sewerage Corporation (NWSC) aims at minimizing the cost of production and profit
maximization in water treatment thus a need. To address this challenge, this research focuses on
design and construction of a solar powered salt electrochlorination system for water treatment.
Involving onsite generation of sodium hypochlorite solution by electrolysis process from a brine
solution for disinfection using Grade 2 titanium plates due to high corrosion resistance arranged
in a bipolar parallel arrangement. Sodium Hypochlorite was generated successfully with an initial
investment of Ugx.1,254,400 and annual savings of Ugx 5,266,000. Thus, a cost-effective

alternative for water disinfection.
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CHAPTER ONE: INTRODUCTION

1.1 BACKGROUND.

Water comes from a variety of sources, which can be contaminated with disease causing germs
leading to the high spread of water borne diseases in the community, to prevent this contamination,
it calls for addition of a disinfectant usually Chlorine that inactivates the disease-causing organisms
in the water (Center for Disease Control and Prevention, 2023). Affordable water disinfection now
becomes a key in reducing the water borne diseases experienced worldwide where resources are

limited.

According Statista (Statista, 2023), the global market volume of chlorine was about 97.33 million
metric tons in 2022, and is expected to grow to 128.95 million metric tons by 2030, meanwhile,
37.45 billion U.S. dollars in 2022 was the market value of chlorine. China, India, and the US are
the leading countries in chlorine capacity additions. Also, in Norwegian, there have been higher

expenditures on water treatment due to disinfection in the past years (Arnt & Sturla, 2023).

In Uganda, a project by The Gold Standard Foundation (The standard Gold Foundation, 2015)
installed chlorine dispensers at water sources in rural regions of Uganda, serving over 2 million
people as of July 2015 but the dispensers were and are dependent on supply of Chemical Chlorine.

Currently they are non-operational due to limited supply of Chlorine chemical to the locals.

During COVID 19, National Water Sewerage Corporation (NWSC) faced a challenge of
increasing costs due to reduced demand from non-residential users, the staff needed vital
equipments like safety masks and disinfectants during water treatment and most of their
consumers ( non-residential users) were schools, industries and businesses yet they had been put
to halt. The total consumption reduced from 2.2 million cubic meters per day to 900000 cubic
meters, nearly 41% decrease (Danilenko, 2020). Reduced demand and consumption mean less

revenue collected by the corporation.

Currently, Luweero Area is located in the Central Region of Uganda approximately 75km by road
north of Kampala (Lat: 0.8333; Long: 32.500). The population of Luweero according to the 2014
National Census is 456,158. Luweero Area consists of four branches namely: Bombo, Zirobwe,
Luweero and Wobulenzi which deal in groundwater that is treated using chlorine compound my

case study being NWSC-Luweero. The main branch is supplied by a composite of five boreholes

10



References

American water works association. (2015). Onsite generation of Hypochlorite. Manual of water
supply techniques, 1-12.

Arasmith. (1993). Introduction to small water systems. University of Alaska SE ( UAS) Sitka
Campus & ATTAC (Alska Training/Technical Assistance Center). . United State: ACR
Publications.

Arnt & Sturla. (2023, July 6th). Water treatment costs and impacts on drinking water. doi: 100225

Bhatia. (2010). Design and Sizing of solar systems. Continuing Education and Development,
Inc., pp. 1-125.

Bitton. (2007). Wastewater microbiology (Vol. 4th Ed). Wiley-Blackwell, John Wiley & Sons.

Center for Disease and Control. (2020, November). Disinfection with chlorine and chlormine.
Retrieved from centre for disease control: http//www.cdc.gov

Center for Disease Control and Prevention. (2023, Febuary 7). Chemical Emergencies.

Chan. (2013). Application of an electrochemical Chlorine-generation system cobined with solar
energy as appropriate technology for water disinfection. Transactions of the Royal
Society of Tropical Medicine and Hygiene 107(2), 124-128.

Danilenko. (2020, July Febuary 25). Water and Sanitation in Uganda: Two months when the
world changed.

Dossegger. (2021). Assessment of low-cost, non-electrically powered chlorination devices
forgravity-driven membrane water kiosks in eastern Uganda. water lines, Uganda. doi:
10.3362

Dr Nicole Girotti. (2015, sept 24th). Guidelines for using Sodium hypochlorite as a disinfectant.
p. L.

Esposto, S. (2009). Water Science & Technology: Water Supply. On-site electro-chlorination
application for water treatment in North Iraq, 389-393.

Exceltec. (2002, April 17). Comparison of Purchased 12-15% Purchased Sodium Hypochlorite
(NaOCl) to SANILEC 0.8% NaOCI Solution Produced Onsite. Exceltec international
corporation. Retrieved from http://www.excelteccorp.com/products/index.html,

Figawa. (2023). Chlorine and chlorine compounds. Retrieved from figawa :
http//www.figawa.org

Hopwood. (2021). The place of industrial Medicine in Uganda. Government of Uganda, Senior
Medical Officer, labour department. Uganda: Heinonline.

64



Jianwen, H. B. (2012). Electrolyte for radioactive contamination.
Kaczur. (2009). United States.

Khaygat. (2000). Study of point of use treatment methods for disinfection of drinking water in
Nepal. Doctoral Dissertation, Massachusetts Institute of technology.

Latimer. (1952). Oxidation Potentials. p. p. 53.
Lenntech. (2022). Retrieved from LenntechDisinfection: http//www.lenntech.com
Liu, Q. T. (2017). Electrolytic salt water electrode.

Mainak, B. K. (2020). Design of a cost-effective electrochlorination system for point-of-use
water treatment. Environmental Engineering Research. doi: 10.4491/EER.2020.437

Micangeli, A. M. (2013). The Potential in Water Supply and Sanitation Services of the On Site
Production of Sodium Hypochlorite (OSEC) Driven by PV Solar. Journal of Sustainable

Development of Energy, Water and Environment Systems, 1(4), 311-325.
doi:http:dx.doi.org/10.13044/j.sdewes.2013.01.0024

Mimin, S. K. (2019). ). Efektivitas asam nitrat (hno3) sebagai pelarut alternatif pada proses acid
wash terhadap plate electrolyzer di pt kaltim nitrate. doi:10.33536/JCPE.V312.258

Ministry of Health Clinical Service Department, M. (2023). Onsite generation for Ugandan
chlorine health care facilities. Uganda: MOH and PATH.

Muhammad.(2018, November 05). Disinfection Methods. doi:10.5772/intechopen.80999

Nieuwenhuijsen. (2000). Chlorination disinfection byproducts in water and their association with

adverse reproductive outcomes:. reviewOccupational and Environmental Medicine, 73-
85.

Pure water. (2023). Types of chlorine used for water treatment. Retrieved from
purewaterproducts,LLC: http//purewaterproducts.com

Rabél0. (2013, Apr-Jun). Evaluation of active chlorine releasing of sodium hypochlorite during
seven days, stored at different temperatures. RSBO Revista Sul., 143-8, 7 Pages. doi:10(2)

Ruipeng, W. K. (2022). Design overview for process system of chlorine production by
electrolysing saline in the nucler=ar power plant.

Sapna, R. S. (2023). Correlation Analysis of the Experimental Data for In-Situ Chlorine

Generation in Electrochlorination Process. Journal of Environmental Engineering. doi:
10.1061/joeedu.eeeng-7126

Schmittinge, P. (1991). Chlorine: Principles & Industrial Practice. PPG Industries: Wiley-VCH.

65



Shanahan, P. (2001). SODIUM HYPOCHLORITE GENERATION FOR HOUSEHOLD WATER
DISINFECTION IN HAITI. HAITL

Snowden. (1998). Disinfection Technologies for Potable water and waste watre treatment. US
Army forces Command Air Quality Division, Pacific Northwest Ntional Laboratory,
United States.

Statista. (2023, Aug,9). Global Clorine market volume 2015-2030. Retrieved from Statista
Website: www.statista.com

The standard Gold Foundation. (2015, July).

US Environmental Protection Agency. (1997). Summary of New Health Effects Data on
Drinking Water Disinfectants and Disinfectant Byproducts (D/DBP) for the Notice of
Data Availability (NODA). USEPA.

US.EPA. (2003). Wastewater Technology Fact Sheet.
Uttar. (2013). testbook. Retrieved from testbook: http//www.testbook.com

Volza. (2023, December 12). Uganda Calcuim Imports. Retrieved from Voza Grow Global:
http//www.volza.com

Wang, S. (2016). Multi-electrode saline electrolysis device.
WHO. (2021). General Information.

World Health Oganisation. (2021). General information.

APPENDICES

Production drawings

66



	1.pdf
	2.pdf

