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ABSTRACT

Electrodes synthesized using mesoporous carbon aerogel (CA), microporous-activated carbon
(AC), and different combinations of the two were evaluated for capacitive deionization applica-
tion. Composite electrodes with CA and AC in the ratio of 75:25 provided the highest specific
capacitance value (90 F/g at scan rate of 2mV/s). Further, it was observed that on increasing
the scan rates to up to 10mV/s, the reduction in specific capacitance values for the electrodes
with 75:25 CA/AC composition was only 5%, whereas the reduction for pure CA and pure AC
electrodes were 23 and 52%, respectively. The test cell made using 75:25 CA/AC composite
electrodes (size 10 cm� 10 cm with material loading of 15mg/cm2) showed fast adsorption and
desorption cycle of �15min and salt removal efficiency of 51% was obtained.
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1. Introduction

Scarcity of potable water is a global problem and is
getting further aggravated because of the increase in
population and industrial development. Since the pres-
ently used water desalination and purification technol-
ogies such as reverse osmosis [1], electrodialysis [2],
and evaporation [3] are energy intensive and expensive,
there is interest in development of more efficient tech-
niques. Capacitive deionization (CDI) which involves
separation of ions by electrochemical process is receiv-
ing considerable interest as it offers advantages of low-
voltage requirement, ambient operational conditions,
and easy regeneration [4,5]. In the CDI process, the sal-
ine liquid is passed between two high-capacity elec-
trodes. In the presence of electric potential, strong
electrical double layers formed at the electrodes, hold

the salt ions thus removing them from the saline liquid.
On removal of the electric field, ions are released back
to the bulk solution. This offers a simple, environmental
friendly, and chemical-free regeneration.

CDI electrode should have high accessible surface
area for ionic accumulation, good electrical conductivity
for effective charge holding, and suitable pore size with
cross-linked structure for free ionic motion. Several car-
bon materials such as activated carbon (AC) [6,7], carbon
nanotubes (CNT) [8], and carbon aerogels (CA) [9] have
been studied as CDI electrode material. AC powder
offers the advantage of low cost and high surface area
material but due to the presence of micropores of sizes
<2nm, the accessible surface area is low [10]. Carbon
nanotubes have high surface area but suffer from high
production cost and low capacity due to poor wettability
[11,12]. CAs offer the advantage of high electrical con-
ductivity and due to the presence of mesopores, provide
more favorable and quicker pathways for ions to*Corresponding author.
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