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The present technology is a low-cost water treatment desalination technology 
based on capacitive flow electrode through a microchannel current collector 
in a 3D lattice structure.
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    The present technology is a novel electrochemical desalination water treatment technology that may be 
easily scaled up at a low cost, because an unlimited ion adsorption capacity per unit cell has been realized 
by employing a slurry type capacitive flow electrode instead of the conventional fixed electrode for CDI.

    3D electrode structure technology integrating ion exchange and current collector technologies 

- Novel low-cost and compact electrochemical cell structure replacing conventional 2D layered structure

· The contact area per unit volume is 100 times larger than that of the layered structure.

· The price is about 1/10 of that of the electrochemical cells having a layered structure.

Application Fields Products

Water treatment, energy conversion, 
energy storage, resources recycling, etc. 

Capacitive deionization, seawater 
power generation, sweater desalination, 

water filtration, deionized water, 
industrial wastewater treatment, ESS, 

crystallization concentration, etc.

Description and Characteristics of Technology

Scope of Application

Conventional Technology Present Technology

The conventional CDI technology based on 
electrochemical membrane separation has issues 
that may prevent it becoming a next-generation 
water treatment technology that will replace the 
current evaporation and RO technologies.

     Limited ion adsorption capacity 

     Discontinuity of repeated ion adsorption and 
desorption

     High-cost scale-up by 2D lamination

The present technology does not require film 
coating of an electrode active material in contrast to 
a fixed electrode. The flow electrode may be applied 
to large-capacity desalination and energy storage 
and as a production technology.

     Unlimited adsorption capacity realized in a unit cell

     Continuous process based on large-capacity flow 
electrode 

     Low-cost scale-up technology based on 3D 
structure

Conventional 2D Stacking Scale-up

World’s first credit card-sized FCDI unit cell (N1) 

World’s first 3D scale-up

Sea water desalination performance in N1 cell

[TRL 4: Lab-scale core performance evaluation of materials, parts, and system] 
High-performance 3D structure-based desalination process technology using capacitive 
flow electrode

Lab scale prototype development level 

•   The capacitive flow electrode technology based on a microchannel structure has been secured.
• A 3D electrode structure-based desalination apparatus prototype has been developed.

Basic Research PrototypeExperiment Turning into practice Commercialization
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1 Flow electrode system KR2011-006010 2011.08.16 US9,963,363 B2 2018.05.08

2 Lattice type flow cell structure US15/694,159 2017.09.01 KR10-1750417 2017.06.19
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