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Technology for Water Electrolysis

@ Technology Overview

« Synthesis of nano-structured non-precious metal or its oxide electrocatalysts for hydrogen/oxygen evolution
« Development of highly active and highly durable anion exchange membrane (AEM) based electrolysis stack for the hydrogen production

« Water electrolysis system using AEM for low temperature operating
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« Optimization of synthesis process for nano-structured oxide catalysts based on wet chemical process (co-precipitation & electrospinning)

« Analysis of the physiochemical/electrochemical properties of synthesized catalyst
« Fabrication of electrode, membrane electrode assembly (MEA), and stacks
« Evaluation of performance to produce hydrogen through water electrolysis
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© Highlights and Strengths

« Synthesis of non-precious metal 0D nanoparticles, 1D nanowire via optimization through screening of various synthesis conditions

- Particle size 4-6 nm, diameter 100 nm, spinel structure
« Economically feasible method of synthesis (high yield)

« Possible to fabricate electrodes using powder type catalyst and high performance & highly durable MEA

+ Possible to design AEM water electrolysis stacks based on MEA fabrication technology

« [Patent] KR10-1079689 MIXED METAL OXIDE ELECTRODE FOR MAKING STERILIZED WATER WITH HYPOCHLOROUS ACID AND MANUFACTURING METHOD THEREOF

@® Business Cases

« The global nano product market is growing at an average of 42 percent annually and will
exceed $3 trillion by 2020. It is now shifting from developing leading nano technologies to
commercializing them.

« The catalyst market is growing as demand for it is increasing in energy, oil refining, petro-
chemicals, fine chemicals, environment and more and is expected to create tremendous
added value.

Applicable products/services

« Catalysts of non-precious metal or oxide nano structure

« Devices producing oxygen from water electrolysis

+ Devices for electrolysis for ships' ballast water

+ Devices for electrolysis and sterilizers for waste water treatment

Benefits

+ Cost-saving and higher competitiveness from use of alternative to
precious metals

« Proprietary technology for nanostructure catalysts and electrodes

« Technology to fabricate innovative electro-chemical systems

Transferable technology

+ Technology to synthesize non-precious metal catalyst
« Fabrication of electrodes, MEA and stacks

« Designing of stacks and components
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