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IN MEMORIAM: 
Dr. rer. nat. habil. Michael Maiwald

The MefHySto consortium mourns the sudden and unexpected loss of our esteemed colleague,  
Dr. rer. nat. habil. Michael Maiwald, who passed away in August, 2023.

As Project-Coordinator, Michael's dedication to the MefHySto Project and the consortium was unparalleled. 
His tireless efforts and visionary leadership were instrumental in advancing the project's goals within the 
consortium. His commitment and contributions have left a lasting impact.

With the passing of Michael Maiwald, the research community have lost an outstanding and respected col-
league. He will always be remembered for his remarkable work and his friendly, open personality.  
Our thoughts and deepest sympathies are with his family and friends.

This work was funded by the European Metrology Programme for Innovation and Research (EMPIR, co-funded by the European Union's Horizon 
2020 Research and Innovation Programme and EMPIR Participating States), Grant No. 19ENG03 MefHySto.



Metrology for  
Advanced Hydrogen 
Storage Solutions
WWW.MEFHYSTO.EU



7

Table of  
Contents

Introduction to  
the MefHySto  
Project _ 6

Importance of Hydrogen (H2) 
Storage for the Energy  
Transition _ 7

Project Partners _ 8

New Metrology for 
Hydrogen Quality 
from Power-to- 
Hydrogen _ 14

Improving Hydrogen Purity: 
Advancements in Measuring 
Impurities _ 14

Ensuring Clean Hydrogen: 
New Techniques for Quality 
Assessment _ 15

Measuring Hydrogen Quality 
in Real Time: Enhancing 
PEM Water Electrolysis _ 16

Thermophysical 
Properties  
of Hydrogen  
Blends _ 18

Understanding Energy  
Storage: The Role of  
Hydrogen in Gas Grids and 
Geological Storages _ 18

Equations of State:  
Unlocking the Secrets of 
Hydrogen-Enriched Gas 
Mixtures _ 19

Summary and Outlook for 
Equations of State _ 20

Outlook _ 36

Summary of the Project's  
Achievements _ 36

Future Opportunities for  
Further Research and  
Development _ 36

Continued Collaboration  
and Knowledge Sharing 
Among Stakeholders _ 37

2 3

1



Metrology for 
Hydrogen-to-
Power _ 22

Ensuring Clean Power: 
Investigating the Quality of 
Hydrogen for Fuel Cells _ 22

The Science of Sustainable 
Energy: Monitoring Hydrogen 
and Air for Fuel Cell 
Performance _ 24

Reliability in Action: 
Real-World Testing of 
Fuel Cell Systems _ 25

Metrology for 
Reversible 
Hydrogen Storage 
Technologies _ 26

Hydrogen Storage: 
Measuring Heat Conductivity 
and Quality for Sustainable 
Technology _ 26

Understanding the Science of 
Hydrogen Storage: Impacts of 
Temperature and Purity _ 27

Reliable Hydrogen Storage: 
Advancements in Measure-
ment and Assessment _ 28

Metrology for 
Large-Scale Under-
ground Hydrogen 
Storage _ 30

Underground Gas Storage: 
A Vital Component of Energy 
Transition _ 30

Transitioning to Hydrogen: 
The Role of Underground 
Storage Facilities _ 31

Challenges and Solutions: 
Large-Scale Hydrogen 
Storage in Geological 
Reservoirs _ 32

5 64








































































