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Ocean REFuel project 

Project Scope 

This project illustrates how offshore renewable 
energy could be converted into hydrogen and 
ammonia, transported and stored through 
candidate infrastructure pathways, and 
supplied to future end users. 

UK-Wide Collaboration
A multidisciplinary research project involving 
five leading UK universities.

Our Contribution (WP3)
Design and development of a metal hydride-
based hydrogen storage system.
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Hydrogen Storage and distribution concept 

- Hydrogen storage and distribution concept-
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H2 storage and transport (WP3)
Hydrogen storage is a key challenge within the Ocean-REFuel project. 
At the University of Nottingham, our research focuses on the synthesis of metal hydrides, including AB₂, AB₅
and complex hydrides, and development MHHC and metal hydride slurry systems.

- Metal hydrides for H2 Storage-
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Experimental Studies

-Sieverts Line-

• Two different metal hydride materials were investigated for the 
proposed hydrogen storage systems.

• H2 storage properties of both materials were evaluated through 
Pressure-Composition Isotherm (PCI) measurements at different 
temperatures using a Sieverts-type apparatus.

• For MH slurry investigation, a slurry containing 5.0 wt% LaNi4.7Al0.3

was prepared with 40 mL of silicone oil and test was carried out via 
Ultrasound reactor. 

• The raw-material cost for MHHC was calculated depending on 
hydrogen storage parameters of wind-powered electrolyser 
integrated system.

Material Type Application

Ti30V15.8Mn49.4Zr0.5Cr1.1Fe2.9 AB₂ – TiMn₂ based MHHC System

LaNi₄.₇Al₀.₃ AB₅ – LaNi₅ based MH Slurry System

-Reactor for slurry 
test-
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AB₂ Alloy, Ti30V15.8Mn49.4Zr0.5Cr1.1Fe2.9 – PCI Performance

~1.2 wt% H₂ at 22 °C / 30 bar, compatible with electrolyzer output (~ 30 bar). 
Lower temperature increases storage capacity to ~1.6 wt% H₂. 
Higher temperature promotes H₂ desorption and pressure boosting. 
Promising for MHHC.

AB₅ Alloy, LaNi4.7Al0.3 – PCI Performance

~1.3 wt% H₂ at 30 °C / 5 bar. 
Stable hydrogen storage under mild operating 
conditions. 
Enables safe H₂ transport via metal hydride slurry 
pipelines. 
H₂ can be released on demand for end use.



- H2 storage parameters of wind-powered electrolyser integrated system-

PARAMETERS MHHC system                                                        
(Single-bed,batch-

operated)
Electrolyzer Hydrogen Production Rate 2529.4 kg H₂ h⁻¹

Fraction of Hydrogen Supplied To The MHHC 50%

Hydrogen Flow Rate To The MHHC 1264.7 kg H₂ h⁻¹

Hydrogenation Temperature 15 °C

Hydrogenation Time 2 h

Dehydrogenation Temperature 60 °C

Dehydrogenation Time 0.5 h

Nominal Hydrogen Storage Capacity of the MH 1.6 wt%

Assumed Usable Fraction Of The Nominal Capacity 80%

Effective Hydrogen Storage Capacity 1.28 wt%

Hydrogen Stored Per Cycle 2529.4 kg H₂

Required Metal Hydride Inventory, Rounded 197.6 t

Data for the raw-material cost calculation
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Preliminary Cost Assessment 
Following material selection and experimental validation, the MHHC was sized based on the electrolyzer H₂
production capacity defined within the Ocean-REFuel concept.

# Representative unit prices were derived from 2025 UN Comtrade import statistics using trade-weighted average import unit values.
https://comtradeplus.un.org/TradeFlow?utm_source=chatgpt.com

-Data For The Raw-material Cost Calculation-



Conclusion and Future Work 

• Promising metal hydride materials were selected, prepared and experimentally 
characterised for integration into the proposed hydrogen storage and distribution system. 

• The Ti₃₀V₁₅.₈Mn₄₉.₄Zr₀.₅Cr₁.₁Fe₂.₉ alloy showed suitable performance for MHHC, 
enabling direct H₂ absorption at the 30 bar electrolyzer outlet pressure. 

• Assuming 50% of the electrolyzer H₂ production is processed by the MHHC:
Required MH mass: ~197.6 t 

• Preliminary raw-material cost estimation based on 2025 UN Comtrade data:
~9.01 USD kg⁻¹ → ~1.78 million USD total alloy cost

Future Work
• Additional experimental studies on the metal hydride slurry system.
• A comprehensive techno-economic assessment will evaluate CAPEX, OPEX and system 

optimisation, supporting further integration with the Ocean-REFuel concept.
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