%C\SE%"H

12" International Conference on

STRUCTURAL ENGINEERING AND

AL T
(=]

S

The Kandy Conference
o N Owr 0w N
T i O 1 v

Earl's Regency Hotel, Kandy, Sri Lanka




12t International Conference on Structural Engineering and construction Management (ICSECM) 2021 ylc SE%ZMI
17t - 19t Kandy, Sri Lanka.

Vision

To drive innovative research for tomorrow’s development

Mission

To meet colleagues, experts and friends in the field and to exchange ideas and
those
About research development work, concepts and practical ideas in structural,
Construction and management

All right reserved.

No part of this Publication may be reproduced, stored in a retrieval system.
Transmitted in any form or by any means, electronic, mechanical, photocopy,
and recording or otherwise, without prior permission of all the conference
chairs.

ISBN-978-624-6123-00-0



12t International Conference on Structural Engineering and construction Management (ICSECM) 2021 ylc s%gﬂ
17t - 19t Kandy, Sri Lanka.

ICSECM2021-174

ELECTRODIALYSIS WATER TREATMENT METHOD FOR THE
REMOVAL OF INORGANIC POLLUTANTS FROM GROUNDWATER

J.U. Halpegama!’, K.G.N. Nanayakkara?, R.M.G. Rajapakse3, T. Binghui4, Ajith C.
Herath?, R. Weerasooriya>
1Department of Chemical Sciences, Faculty of Applied Sciences, Rajarata University of Sri Lanka,
Mihintale, Sri Lanka
2Department of Civil Engineering, Faculty of Engineering, University of Peradeniya, Peradeniya, Sri
Lanka

3Department of Chemistry, Faculty of Science, University of Peradeniya, Peradeniya, Sri Lanka

4Research Centre of Eco-Environmental Sciences, Chinese Academia of Sciences,Beijing, China
5National Centre for Water Quality Research, National Institute of Fundamental Studies, Hanthana,

Kandy, Sri Lanka
*Correspondence E-mail: jayani.ha@nifs.ac.lk, TP: +94(071)8570110

Abstract: Enhancing water availability through reuse and desalination is becoming
popular with the water stress due to the rapid population growth and scarcity of
freshwater resources in the dry climatic areas of the world. Among pressure-driven
treatment technologies, reverse osmosis is the prominent technology for water
desalination. Creating distilled water, process removes most of the beneficial
constituents present in water therefore not suitable for long-term consumption. Day
by day, the application of electrochemical treatment technologies has attracted great
attention, for their environmental acceptance, higher pollutant removal efficiency,
and cost-effectiveness. The entire process is considered as “green” because of the
high electron yield and the treatment without the addition of chemicals.
Optimization of electrodialysis reversal (EDR) operating parameters is necessary to
enhance its efficiency. Due to the complicating and conflicting nature of
electrochemical phenomena, the process optimization is carried out with the help of
statistical experimental design methodologies rather than using varying one variable
at a time (OVAT). Therefore, in this study, EDR treatment process operating
parameters; current density, and flow rate were optimized by central composite
design - a statistical approach. For a given location (01; 8- 21' 11.3" N, 80- 30" 07.9" E;
470 mg/L TDS, 183 mg/L CaCO;, 0.45 mg/L fluorides and pH 6.60) with 87% water
recovery and 91% percent removal of constituents, the optimal removal efficiencies
of hardness (75%) and fluoride (83%) were achieved at 19.23 kW h.m?3. The
developed model successfully validates the experimental data at another location
(02; 8°19'53.9" N, 80-36'04.1" E; 380 mg/L TDS, 291 mg/L CaCO;, 0.48 mg/L
fluorides and pH 7.10). When water is checked at a different location in the same
climatic zone and removes 93% hardness and 85% fluoride with 13.20 kW h m-?3
energy consumption. Results of thirteen sample locations hardness and fluoride
removal efficiency data with optimized conditions of 1.58 mA cm2 current density
and 20 mL min flow rate, further imply the applicability of EDR as a decentralized
water treatment facility. EDR can regulate water salinity by tuning the total
dissolved solids in treated water. When the process is powered by renewable energy
from solar or wind sources, EDR is more attractive to dry climatic zone in Sri Lanka.
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