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Project title: Suppressing microcracks and improving permeability of thermoplastic 

composites for liquid hydrogen storage applications 

Carbon fibre composite tanks are emerging as a tremendous opportunity for energy-efficient 

long-duration storage and long-distance transport of liquid hydrogen (LH2), as they offer 

potential weight savings relative to existing metal tanks or composite-wrapped metal tanks. 

While the weight-saving benefits of all-composite tanks are well recognised for space 

applications [1], the emergence of hydrogen to power aviation and other hard-to-decarbonise 

industries has called for safe and cost-effective storage and transport of LH2 on an 

unprecedented scale [2]. Australia’s National Hydrogen Strategy [3] sets a vision for a clean, 

innovative, safe and competitive hydrogen industry for Australia, reshaping our energy and 

resource industry to become a major global player by 2030, with ARENA estimating demand 

for Australian hydrogen could exceed 3 million tonnes (worth $10 billion) per annum by 2040 

[4]. Feasibility of this enormous opportunity has recently been demonstrated by a successful 

pilot study to export hydrogen to Japan [5]. Also, Airbus recently announced plans to test 

hydrogen fuel technology using its A380 jetliners [6], moving one step closer to launching the 

world's first zero-emission commercial aircraft by 2035. As the world increasingly looks to 

hydrogen for emission-free energy, how large quantities of hydrogen can be stored and 

transported safely and cost-efficiently is an extremely important question and challenge [1, 

7].An exciting opportunity is available to develop thermoplastic fibre reinforced composites 

capable of mitigating microcracks and gas leakage of composite pressure vessels used for 

storing and transport of super cold liquid hydrogen in collaboration with Omni Tanker Limited, 

Australia.  

This project aims to develop new technologies to significantly reduce the permeation leakage 

rate of thermoplastic-fibre composites in cryogenic tanks. The outcome of this project will lead 

to the development of repairable and recyclable thermoplastic-fibre composite fuel tank 

offering great potential weight benefits for aerospace applications for a sustainable aviation 

future. As part of a project team consisting of leading scientists from UNSW and Omni Tanker, 

the successful PhD student will perform both modelling and experimental development of 

cryogenic composite pressure vessels for transport and storage of liquid hydrogen. 

If you would like to know more about this project, please feel free to contact Professor Chun 

Wang (chun.h.wang@unsw.edu.au), Dr Mohammad Saiful Islam (m.s.islam@unsw.edu.au) or 

Dr. Luke Djukic (Luke.Djukic@omnitaker.com). 
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