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Abstract 

 

Habantota is a district in the southern section of the dry zone, Sri Lanka. The 

population density 211 per square kilometer distributed variably depending mainly of 

availability of water and other facilities such as electricity and domestic 

requirements.4.1 % of total population live in urban areas towns). People who live in 

suburbs are the most affected by the non-availability of safe water for drinking and 

other domestic purposes. Only 33.4% of households use piped born water and 55.3% 

use water from wells and 6.2% use water from tube wells. It has been reported that 

60% of the ground water is bad quality and according to the World Watch Institute 

one third of the world population will face water shortages by the year 2020. This 

would create a situation where there will not be enough safe water for human 

survival. Therefore an attempt was made to convert ground water and seawater to 

drinking water. 

 

In this research, a field study was conducted in Meegahajadura, 81°00' N and 6°21' 

E, a small village in Suriawewa Division from the north sector of the Hambantota 

District. Ten ground samples were taken from ten locations, from tube wells, which 

were 8 km radius from Meegahajadura junction. The water samples were chemically 

analyzed. 

 

The chemical properties of the ground water samples tested varied drastically due to 

its association with the local variations of superficial mineral deposits, lake deposits, 

paddy alluvium which are 'of variable compositions and dry soil. The number of 

samples tested was not adequate enough to find a geological trend of hard rock 

pattern. None of the samples tested were up to the permissible limit of drinking water 

standards outlined by SLS 614. This and SLS 894 clearly indicates the necessity for 

ground water treatment prior to drinking, 

 

A feasibility analysis was conducted as. a .9ualitative and a quantitative analysis. The 

research shows it is feasible to desalinate ground water in the Hambantota district to 



  

produce drinking water by RO. It is feasible to construct a brackish water RO plant 

of capacity 10m3 per day to produce drinking water for Meegahajadura. The unit 

cost of producing drinking water by a seawater RO plant reduces to about US$ I (Rs 

100/=) per m3 per day by year 20 l O. It is feasible to produce 40,000 m3 per day by 

seawater RO plant to fulfill drinking and other domestic water requirements for the 

Hambantota district by the year 2021. 

 

Owing to the complex nature of predicting the operating conditions of the RO 

permeate water, which varies greatly on feed water quality, operating pressure, 

temperature, a mathematical model was formulated. The purpose of this formulation 

is to predict the product water conditions of various feed water having varying values 

of TDS. 

 

The model makes use of the Solution Diffusion Model and it employs feed water 

concentration of six solutes namely: Na +, Ca2+, Mg2+, Cl, and K+, and as a whole 

it comprises of 99% of seawater. It was verified experimentally using diluted 

seawater to predict the product flow rate and TDS, total rejection of solutes, 

individual concentration of 6 Solutes in the product. 

 

This formulated model was verified by running the 75000 GPD RO plant at the 

university by using diluted seawater as feed water making various concentrations of 

solutes. Plotting the experimental data and model on the same graph at constant RO 

pump pressure, it was calculated the error of fit o fthe experimental data to the 

model. 

 

The experimental observations of the product flow rate and TDS, total rejection of 

solutes, individual concentrations of 6 solutes in the product, the % solute rejection 

of individual solutes and plant recovery fit the model to an accuracy of less than 

16%. 

 



DECLARATION 

I .:b) declare that this submission is my ow,1 vvork and that. to th..: hesi ,)!' m: kn,, . ,, 

and be halL it contains no material previously published or written by another pc1 ,, 1;1 ,,, 

material vvhich. to substantial extent. has been accepted for the award of any other de~rc .. ~ < •· 

oip!om:1 of a university or other institute of higher learning. c.,cqii whc·,,_ •. L< 

acknowledgement is made in the text. 

/. ( ·J J i i (, i \ ···. (' k I i. · \ 
·························•••.j•····· 
\is. U.L l!langakoon. 

Cenif;ed by r·-! l- ( --·· 
............. . '.) . . _,.~-~·-;-;·; :·.-:· ...... . 

')·· l) M o-Tf-K Dissa·nav ake ;.__ :. - . l ! ' • ,/. . "" 

~ f)rL\ mai:! Project Supervisor) 

..... ·~~-~-· . ... 
Dr R'i~·~·ntha- \~!nlr-.·)1·>•;.• . ";:)fla.i • rr a.,Jt_, u.t:-"'-

( Main Proje~..:t Supc··visc•n 



ACKNOWLEDGEMENT 

My sincere thanks given to Dr. Kithsiri Dissanayake, the former Head of ikpartnh·nt ,,: 

Earth Resource Engineering and current Director of the GSMB, Dr. Shantha \Valpll!agc. lk 

Suren \Vijekoon, Senior lecturers of the Department of Chemical Engineering. Dr :vlr~. S. 

Karunarathne for supervision, guidance and the tremendous support oflered in making thi~ 

project a great success. Further, thanks to the current Head of the Department Prof L1
• G. \. 

Pusv\cv,a!a and Dr Abeysinghe for coordinating and guiding me in the correct path. 

Pror. L W L Fernando and Dr B. Liyanage would be remembered with utmost gralitudt.· !:1. 

sacrificing their valuable time in correcting the manuscripts of this report and he in;,:, j,; 1hc 

panel or examiners. 

l •Jwe deep debt of gratitude to The Department of Electrical Engineering and lhc :,n;;,_;; 

Director of the GSMB, Mr. Weerawarnaku!a and Chemist. Mrs. S. Siriwardhana uf U1·. 

CiSMB and the Hambanta District Manager of the Water Resource Board for the trcmendo:.;·. 

support offered. 

I ,;we deep debt of gratitude to Mr. Abeyrarhne, the former Chief Manager and the •..:ngin<..·,:, 

in charge of' the water treatment plant at Thermal Power Plant at Purlum. 

A special mention is also due to, Mr. S. H. Waidyasekera and \1r. S. P. Chaminda j(,:· ilh.·ir 

commitment in supplying, the necessary resources, and the assistance given iw VIs. Dii~;ni ;J,· 

Scram. 

l arn also grateful to my colleagues Mr L. P. S. Rohitha and Mr !VI. N. ficttiarm:hdll i(•:· 

motivating and encouraging me thought the programme. 

V.y dear parents and husband are remembered with sincere thanks. 

At last but not least, may I record with sincere gratitude the sponsorship offered h) the:\ -.,ian 

Development Bank is solely responsible for funding this study. 

)! 



PREFACE 

This is the thesis of the research project done tor the fulfillment of Master of s,~i,,;-,;:~_.­

conducted by Department of Earth Resource Engineering at University of iVloratuw:L Th-: 

title of the project is Conversion of Seawater to Drinking Water in the Area b) Rever-;,_. 

Osmosis.This research is based on the chemical analysis of ground water in the stud~ :trca cd, 

mccgahajadura in the Hambabtota district and the feasibility of introducing a Rc\ us: 

Osmosis plant to desalinate brackish ground water and seawater. 

Practical constraints are discussed for the implementation of RO plant and sc,mc 

recommendations are given tor the improvement of the pilot RO plant used in tih~ 

experiments and it is followed by the mathematical model to predict the operating varial,ks 

m· R.O plant. 

In chapters I, 2. 3. 4 and 5 contain the introduction and the literature re\ ie\\ on the ;,r,\t 

"''nccrned. \\ hich convince the reader the necessity of the particular issue. Chapkr 6 '-'')\\'r" 

th.: study area. field visits and techniques used and its basics. Chapter 7 concerns \\ ihl· 

observations of the experiments in graphical form and the discussion of the re-;u lh ._;hu i;Kl: 

In chapter 8, it is discussed the feasibility cf implementing desalination of gr<)und 11 :n_ :- ,.::,; 

seawater with RO in Hambantota Area as a short and long term suiution !'or lhc \'o;ii·,.': 

problem against the other methods of desalination. Moreover. the predictions and limil:.ll;l\!b 

nf the mathematical model are discussed and suggested the ways in \vhich thi-; model L:an [1,_: 

improved. Finally, chapter 9 gives the conclusions and recommendations of this research. 

il! 
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