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Abstract

Due to the lack of fresh water, production of potable water is one of the important issues for mankind.
Capacitive deionization is one of the methods that has recently attracted the attention of researchers due
to its simplicity, low price and low energy consumption. The main challenge of this method is high
energy consumption at high water concentrations. Therefore, this paper aims to investigate the effect of
different effective parameters to improve the system performance. These parameters include feeding
voltage, process time, electrode surface area and its capacitance value, overall transfer coefficient,
volumetric flow rate and concentration of the feed water, and micropores’ volume, whose effects on
energy consumption and number of cycles required to produce potable water are investigated. Results
showed that the electrode capacitance and micropores’ volume decreased the necessary process cycles
(reducing desalination process time) to produce potable water without significant changes in the energy
consumption. The feeding voltage, volumetric flow rate and concentration of the feed water significantly
affected the process time and energy consumption. For feed water concentration between 5 and 25 mM,
results showed that the minimum values for the desalination process time, electrode surface area, and
overall transfer coefficient, are 400 s, 50 cm? and 0.9 pum/s, respectively. To improve the performance of
desalination process in the capacitive deionization cell, development on the physical properties
(increasing micropores) and the electrical properties (increasing capacitance value) of the electrodes, as
the most important parameters, is suggested.
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Fig. 3. Changes of salt concentration with respect to time in batch mode CDI experiment and
comparison with experimental results (Porada et al., 2013)

(Porada et al., 2013) _ > cu b aslie 5 glazws o> 45 CDI &uj BEYOI'S R TRCN U OLREN S GH JOUFS B g L b

(Torabian and s lwlet Hleslo g 5w 3 o 58 gl eni
U olabe cpolod ool o ias a8 8 ks > Zamani, 2020)
5o olail il s o Sk Yoo Sl 28 (6558 0l 30 4 0w
Slmsais b sbas sl 5 B ae o550 Jlade Colg s
so3n saailze (V) 6 F gl JS2) ad sl o s o 5
A Jols s saalin BB ) Jux 53 S48 oles (o
Wil oY o b sl > WJsko © (535,5 5Ws 430
ot 5 Ole s S ol (Sl S o il e
S B el b ol Y b b s S Ui
A3 o S JS e a8 dls las 2 g2 5o b
Wb lm (IS Jlisl o 5 0 alons a3, (8 8
5 (g Sl 50
O (Sels oley s adsl cbile gs 9,5 5Ly Lil3e
S wilhs o ol plozsle b badl e 4 5 03w Jslo Szl

S35 215505 Jske G s Fge slodilie - o
Table 1. Effective parameters in a capacitive
deionization cell

No. Parameter Value Range
1 Input voltage Veen = 1.2V 0.8-14
2 Volume of Vi =0.8mL 0.8-2.0

micropores

Stern layer _ s 0.145-
3 capaC|ty Cst' vol — 02 GF/m 021
4 Initial Co=20mM 15-25

concentration
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Fig. 5. Effect of micropores on energy consumption and
the cycles required to produce potable water
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Fig. 4. Effect of external voltage on energy consumption
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