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Highlights
· Renewable energy has great potential but fluctuation and storage are always a challenge.
· Long-term storage of hydrogen can connect high-energy potential with demand.
· We propose a process to release hydrogen from LOHCs using solar energy.
· Concept and initial results are introduced.

1. Introduction
Potential for renewable energy based society is big but it cannot achieved without an appropriate energy storage infrastructure that copes with the fluctuating nature of the renewable sources [1-3]. 
Long-term hydrogen storage by means of Liquid Organic Hydrogen Carriers (LOHCs) is based on cycles of hydrogenation- dehydrogenation. This provides an option, which is potentially cheap, safe and easy to handle in order to connect regions with high-energy generation potential to regions with large energy demand. The sustainability of the process requires to recover the hydrogen using a heat source that do not emit CO2 [4]. Solar light is an abundant resource that can be used for this purpose. Nevertheless the technology is not yet developed.
[bookmark: _GoBack]We make use of a plasmonic composite in order to capture the light energy and locally activate the dehydrogenation of LOHCs. For this, we have developed a dedicated reaction system, which will be described here. 
2. Methods
2.1. Reaction setup and catalyst integration:
The reactor allows the illumination of the plasmonic composite while the flow and temperature of the LOHC is controlled. The plasmonic catalyst is deposited on the transparent slides by means of a layer-by-layer method. Optical profilometry and UV-Vis spectroscopy are used to characterize the surface. Electronic microscopy is used to study the catalytic nanostructure. 
2.2. Reaction test:
The reactor is tested under white light with different flow rates. The production of hydrogen is followed by the degradation of the LOHC by means of refractometry.  

3. Initial results
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Figure 1.  Catalyst deposition evolution.
The layer-by-layer method is appropriate to deposit catalyst with controlled optical characteristics that allow to absorb solar energy. This work provides evidence on the possibility of storing and releasing hydrogen using renewable energy during the storage-supply cycle. In particular, hydrogen could be recovered using solar energy in future processes based on LOHCs.
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