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4. Title and Abstract:
Reactive Metals for Seasonal Energy Storage

Our society is facing a millennial challenge to slow down global warming below 2 °C
in the long term.[1] Ambitious policy frameworks and policy intentions are a must to
achieve this target. In fact, analyzing the status quo, International Energy Agency (IEA)
concluded that the related carbon dioxide trajectories are not compatible with the
climate targets, even if current policy commitments and pledges by governments are
implemented.[2,3] The challenging issues are the limited use of renewables, merely
considered for power generation, but only marginally addressing other carbon-
intensive industrial sectors (e.g., cement, steel, smelting), and the practical reduction
of CO2 emissions from the transport sector.

Reactive metal-based storage systems are a new alternative to support the clean
energy transition. Herein, the cases of Al and Na are presented, both preliminarily
fulfilling the constraints regarding sustainability, but employing two rather different
processes. Both, the steam combustion of molten Al for H2 and heat production,[4,5]
and a new rechargeable battery, which makes use of seawater and sodium as
electrodes, show promising round-trip efficiencies.[6] The latter technology also allows
CO2-trapping, desalination, Na metal, and chlorine production. It is argued that further
research efforts are needed to verify the sustainability and ability of reactive metal-
based technologies to compete with other storage technologies.
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