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The European Community - on its path towards a reduction of greenhouse gas emissions and an 

increase in renewable energy - recognizes hydrogen as an important energy carrier, that can be used 

for the storage of renewable energies and offers great potential in stationary, portable and transport 

applications.[1] However, from the technological viewpoint, the use of hydrogen is slowed down by 

some issues: one of the crucial phases in the hydrogen life cycle is the compression, necessary for its 

storage as a gas, that is often responsible for a high energy consumption, with a consequent increase 

in environmental impacts and a decrease in the overall energy balance. Among technologies for 

hydrogen compression, an interesting approach is the use of metal hydrides (MH).[2] In this case, the 

compression is based on the reversible reaction (absorption/desorption) between hydrogen and a 

solid phase, that can be an elemental metal, an alloy or an intermetallic compound. This technology 

does not require usage of moving parts (subject to wear) and, since the desorption phase is 

endothermic, the hydrogen can be released simply by heating the system.[3] 

Although this technology shows interesting and positive aspects, allowing applications of hydrogen 

technologies, an objective assessment of the real impacts associated with its use has to be carried 

out. In this study, the Life Cycle Assessment (LCA) methodology has been used to evaluate the 

environmental impacts associated with the production and use of a metal hydride compressor. The 

goal was to identify the main environmental hotspots, in order to quantify the actual benefits and 

drawbacks of a MH compressor, with respect to more established technologies. The study focused on 

analyzing the technologies of a MH compressor, including materials selection and production, and 

comparing it with a generic H2 compressor and an air booster. According to the environmental 

analysis, the positive qualities of the MH compressor only emerge under the specific conditions of 

having a heat source that can be reused for the hydrogen desorption. For a large-scale application, 

the results show how it is necessary to improve the technical performance of this type of compressor 

(optimization of the compressor structure and solid phases), to achieve more satisfactory results 

than the current ones. 
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