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Technology for synthesizing high-ionic conductivity block copolymers that 
are cheaper than perfluorinated electrolyte membranes and can address 
the problems of existing random-type hydrocarbon electrolytes. Technology 
for manufacturing roll-to-roll reinforced composite membranes whose 
mechanical strength can be improved. Technologies for manufacturing 
antioxidants whose chemical durability can be improved and reducing the 
gas permeability.

Manufacturing Technology of High-

durability Electrolyte Composite 

Membranes and MEA for Fuel Cells 

Conventional Technology Present Technology

  ‌�‌�A perfluorinated electrolyte membrane is the 
key component of a fuel cell that determines 
its overall performance. Despite its outstanding 
performance, it is the main cause of increasing  
the unit production cost of fuel cells.

  ‌�‌Localization is urgently needed because the 
country relies exclusively on imports for the 
product.

  ‌�‌�Capable of manufacturing a product with the 
same performance at lower costs.

  ‌�‌�Its durability is three times larger when compared 
to existing electrolyte membranes.

[TRL 6: Manufacturing and performance evaluation of pilot-scale prototypes]  
• Manufacturing and performance evaluation of pilot-scale prototypes 

• ‌�Securing technology that encompasses the entire development and manufacturing processes of 
electrolyte membranes and MEA 

• Ready to be commercialized

Basic Research PrototypeExperiment Turning into practice Commercialization
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No. Title of Invention Application 
Number

Application 
Date

Registration  
Number 

Registration 
Date 

1
Reinforced composite membranes and 
method for manufacturing the same 

10-2015-0182965 2015.12.21 10-1639536 2016.07.07

2
Reinforced composite membranes and 
method for manufacturing the same 

- -
US, JP, CN, EU

Patent registration 
completed

-

3
Block copolymer, ion-exchange membrane, 
and manufacturing method thereof 

10-2016-0152668 2016.11.16 10-1839390 2018.03.12

4
Block copolymer, ion-exchange membrane, 
and manufacturing method thereof 

- -
US, JP, CN, Germany
Patent registration 

completed
-

Application Fields Products

Polymer electrolyte membranes  
for fuel cells / 

Electrolyte membranes for water 
electrolysis devices and redox flow 

batteries 

Fuel cell cars and buses / 
Fuel cells for homes and buildings / 
Water electrolysis devices and redox 

flow batteries 

Comparison of ionic conductivity with commercial fluorinated electrolyte membranes and images of  
the electrolyte membranes

Fuel cell performance of the developed electrolyte membrane

Description and Characteristics of Technology

Scope of Application

Structural Diagram/Conceptual Diagram

Principal researcher 

Fuel Cell Laboratory 
of the New and 
Renewable Energy 
Institute 

Bae Byung-Chan

  ‌�High ionic conductivity achieved at mid-temperature, low-humidification conditions through the 
densification of sulfonic acid groups: Proton conductivity 0.03 S/cm @ 80eh, 50% RH  

  ‌�Development technology of additives for improving chemical durability (registered as a domestic patent)
  ‌�Manufacturing technology of high-performance catalyst layers and MEA manufacturing technology using 
the same: Roll-to-roll thermal transfer method

  ‌�Drying method-based roll-to-roll manufacturing process technology capable of simplifying the 
manufacturing process of existing electrolyte membranes and MEA: Technology for reducing the 
manufacturing costs of electrolyte membranes and MEA (domestic patent registration completed and 
international patent registration in progress)

Manufacturing procedures of organic and inorganic composite membranes and images of the electrolyte membranes

Metal composite 
membrane
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