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Capacitive deionization (CDI) is an emerging energy‐efficient water desalination technology with
high potential for energy‐efficient operation. The past decade, and in particular the past three
years, has seen the emergence of numerous novel cell architectures, electrode materials,
applications, experimental methods, and theoretical advances, completely revolutionizing this
field. In CDI, salt ions are removed from aqueous solution upon applying an electrical voltage
difference between two porous electrodes, in which the ions will be temporarily immobilized.
Once the electrodes are fully saturated, regeneration can easily be accomplished by discharging
the electrodes or reversing polarity. CDI electrodes are made of nanoporous carbons and the
pore structure heavily impacts on the desalination capacity and removal rate.
In the lecture, the science and technology of CDI will be reviewed and the rational design for
carbons with optimized for salt storage capacity and ion and electron transport will be discussed.
The most promising recent developments will be outlined, in particular carbon suspension
electrodes as a novel (or rather: rediscovered) approach for continuous and efficient CDI
operation.

Fig. 1: Concept of ion removal via CDI.

Fig. 2: Performance range for electrochemical water
treatment technologies
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