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Hydrogen is an attractive clean fuel since the only combustion waste product is water. However, several technical 

problems slow down its widespread use, among these its storage. In this respect, graphene recently attracted much 

attention as a storage medium owing to its chemical stability, low weight, and favorable physical–chemical properties 

for hydrogen adsorption. The storage capacity of graphene can be further increased by surface functionalization. One 

of the most promising candidates for such functionalization is titanium. 

We report on hydrogen adsorption and desorption on titanium-covered graphene. Our results demonstrate the 

stability of hydrogen binding at room temperature and show that hydrogen desorbs at moderate temperatures, in line 

with what is required for practical hydrogen-storage applications [1]. We have measured the enthalpy release during 

the adsorption process of H2 on titanium-decorated monolayer graphene by nano-gravimetry. The sensitivity of these 

measurements is high enough to detect an enthalpy release of 23 μJ [2]. When depositing titanium on pristine 

graphene, titanium atoms cluster and form islands. On the other hand, if defects are introduced in the graphene, the 

mobility of the deposited titanium atoms is reduced and the average size of the islands decreases. This results in an 

optimized coverage for hydrogen storage applications [3]. However, it is important to consider not only the 

morphology of the resulting surface, but also the influence of graphene on the electronic states of the metal [4]. This 

was studied by angle-resolved photoemission spectroscopy (ARPES) at the NSRRC in Hsinchu, Taiwan, where we 

observed an efficient n-type doping in epitaxial graphene through strong lateral orbital hybridization of Ti adsorbates 

[5]. Finally, we study how a spillover process can serve to store hydrogen on graphene, providing a strategy for a 

rational design of carbon-supported catalysts [6]. 
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