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Produce at scale and not bringing 
additional carbon emission 

Renewable electricity—cheap solar, 
wind, or hydro power can be used

Competitive price in regards of 
traditional fuels 

Integrating renewable hydrogen 
into industrial processes on 
conditions…

©Western Australia’s Renewable Hydrogen Strategy
2024-2030



Higher Carbon Lower Carbon Zero Carbon

< $5/kg 
Competitive to 
replace diesel

< $2/kg 
Fuel up a regular 
car costs < $30  



Alkaline Electrolyser
(Commercialized) 

Proton Exchange Membrane (PEM) 
Electrolyser

(Next generation) 

Anion Exchange Membrane 
(AEM) Electrolyser

(R&D) 

Technical Highlights
   Low capital cost
   Easy installation
   OPEX & safety concerns

   High efficiency
   Long life expectancy 
   High raw material & 
system component costs

   Low CAPEX & OPEX
   High efficiency
   Membrane quality

300 million tons of green hydrogen annually needed to limit global warming to 1.5 °C by 2050. Yet today, 
operating green hydrogen plants produce just 1 million tons per year.   —IRENA



Green Hydrogen Projects 
                                at Chemical Engineering

Electrolyser Innovation Catalysts Development

Use cheaper minerals; 
Efficiently and stably drive the 

water electrolysis 

Improve the electrolyser 
efficiency, while simplify the 

system combination

Electrode Engineering

Enhance electrochemical 
reaction kinetics and explore 

scalable electrode preparation 
processes



Research Advances

■ Nature 2022, 612, 673–678 ■ Energy Environ. Sci. 2024, 17, 
7394-7402 ■ Small Methods 2022, 6, 2201099

Self-Dampening Electrolyte 
Technology: Sustainable alkaline 
water electrolysis offshore

Semi-Vapor Electrolyser 
Technology (Curtin IP): Cost-
effective green hydrogen production 
from waste heat and seawater

Perovskite Electrode Technology: 
Keep up with the cutting-edge 
alkaline membrane electrolyser 



e

Seawater

Vapor

Depleted vapor 
+ O2

Pure Water
+ H2Carrier gas (Air)

Concentrates

Saturated 
vapor An Ca

H+

DI water

A smart, secure, and cost-effective electrolyser system by 
utilizing waste heat and natural water sources

Cheaper catalysts Simplified system Higher efficiency

Semi-Vapor 
Electrolyser 
System



Energy 
Consumption 
14% Lower

H2 Production Rate 9X above 
Alkaline and 2X above PEM

Adaptable to > 98% of 
Nature Water on Earth

Capital Cost 
Reduced by 30% 

Advantages



Advance Electrolyser Research to Higher TRL Level 
Stage 1. TRL 1-3 Stage 2. TRL 4  kW-Trial Verification

Catalyst Design 

Reaction 
Interface 
Optimization

Electrode 
Assembly

Core Technique

Sc
al

e Own-Designed 
System

Drinkable water 
40 L/day 

2 kW 
Electrolyser Stack 

Power

Seawater

Vapor

H2

Green H2 yield 
10 m3/day 

IP Protection
PCT Patent and 
licensing

To Next Stage TRL5-6

Trailblazer & 
Industry Partner
Pilot-scale feasibility 
study

Venture Capital 
Seeking

AEA Grant 2025
Engineering design 
of a 100kW plant



Make tomorrow better.

Thank you
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