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Abstract 

Over 36 billion tonnes of CO2 has been emitted in 2015 [1]. In the Netherlands, merely around 4% of 

total energy production is derived from CO2-neutral energy sources [2]. In this context, direct storing 

solar energy in hydrogen via photoelectrochemical (PEC) water splitting has been regarded as 

attractive. It has been shown that combination of photovoltaic materials, such as Si and III-V 

semiconductors [3, 4], with appropriate protection layer and co-catalyst, is an effective approach for 

the conversion efficiency. However, sluggish reaction kinetics and low stability of photoelectrodes 

greatly hamper its wide implementation [5]. Alternatively, PEC flow battery has been investigated as a 

mean of simultaneously storing the solar energy into chemicals, which can readily generate electricity 

via reversible reactions. Owing to its simple reaction pathway (generally, one electron reaction), the 

flow battery system present facile electrochemical kinetics and its energy storage capacity is several 

times longer than that of conventional battery systems [6]. Nonetheless, there are several challenges 

to be overcome for commercialization of the PEC flow battery system, such as low solar-to-chemical 

conversion efficiency and electrolyte degradation issues. During the presentation, the development 

trends in the PEC device for the water splitting and the flow battery field will be highlighted [3, 7]. Also, 

design proposal to realize a practical PEC flow battery system will be discussed as well. 
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