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High-performance Electrocatalyst technology capable of significantly 
reducing the amount of platinum and precious metals, thereby contributing 
to reducing costs and ensuring durability, prior to the commercialization of 
fuel cell technology.

Electrocatalyst Technology of  

Fuel Cells for Minimizing the Amount 

of Platinum Usage
04

Pt/C electrode catalyst Core-shell structured electrode catalyst

    Manufacturing technology of an electrocatalyst that has a precious metal or a non-precious transition 
metal as the core and whose shell is coated with an atomic-level thin platinum layer

    Technology that can reduce the absolute amount of platinum while improving activity through alloying 
effects

    Two to ten times performance improvement expected compared to commercial platinum catalysts (Pt/C)

Application Fields Products

Electrocatalysts for 
fuel cells and various 
catalysts for various 

electrochemical 
reactions 

Hydrogen fuel cell 
vehicles, cogeneration 

systems for homes 
and distributed power 

supplies, and unmanned 
drones 

Conventional Technology Present Technology

Thus far, a pure platinum-based catalyst (Pt/C) has 
been primarily used, and its mass activity is about 
0.2 A/mg Pt @ 0.9 V. This type of catalyst has been 
reported to have limitations due to the limited 
electrochemical durability of the active metal.

A core-shell structured electrocatalyst exhibits a 
significantly improved mass activity of 0.5-2.5 A/mg 
Pt @ 0.9 V along with the improved durability of the 
active metal.

Maturity level 
of technology

[TRL 4: Key performance evaluation of lab-scale materials/components/systems]  
~   [TRL 5: Prototype manufacturing and performance evaluation of confirmed 

materials/components/systems]

Basic Research PrototypeExperiment Turning into practice Commercialization

1 53 72 64 8 9

Current status 
of intellectual 
property rights

No. Title of Invention Application  
Number

Application  
Date

Registration 
Number 

Registration  
Date 

1 Core-Shell Catalyst 10-2017-0162258 2017.11.29 - -

2
Method of Manufacturing Core-
Shell Catalyst and Apparatus for 
Manufacturing the Same

2017-129375 2017.06.30
JAPAN

6513744
2019.04.19

3
Method of Manufacturing Core-Shell 
Catalyst and Apparatus for Scale-up 
Manufacturing the Same

10-2016-0166137 2016.12.07 10-1812903 2017.12.20

4
One-pot Method of Manufacturing 
Core-Shell Catalyst and Apparatus 
for Manufacturing the Same

10-2016-0166148 2016.12.07 10-1843656 2018.03.23

5 Method of palladium core particle
PCT/

KR2018/007645
2018.07.05 - -

Robot : Boston Dynamics
Unmanned aerial
vehicle (UAV)
: Northrop Grumman
  & AeroVironment

Unmanned Underwater Vehicle 
(UUV) : Bluefin Robotics & Jamstec

Drone Taxi : 
Airbus, Lilium & Ehang

Multi-copter type Drone
; DJI
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Description and Characteristics of Technology

Scope of Application

Structural Diagram/Conceptual Diagram

Experimental 
and empirical 
data

     Manufacturing technology of precious metal nanoparticles of various shapes and particle sizes 

     Development of the manufacturing process that allows easy scale-up 

    12 times activity enhancement is observed when shape-controlled core material is used. 

    Platinum based mass activity shows 2 to 5 times improvement.

(2-12) times
Mass activity

enhancement


