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Abstract 

Justified by 20% of the theoretically predicted power conversion efficiency (PCE) of DSSCs 

(dye-sensitized solar cells), along with their low production cost, transparency and flexibility 

[1,2], an extensive research has been focused on DSSCs. In order to improve the efficiency and 

to augment the commercialization of DSSC, the idea of tandem-DSSCs has been proposed by 

its theoretical photon to energy conversion efficiency of over 40% [3]. The development of 

tandem cells is conditioned by a further progress in p-type DSSCs which still have a limited 

efficiency of ∼2%, far below PCE of their n-type counterparts [4].  

Hydrogenation has emerged as a novel approach to effectively modify the properties of 

crystalline solids, which has been able to introduce important structural changes improving their 

optical, photocatalytic and electronic properties. Hydrogenation of photoanodes has proved to 

be an effective method to improve the performance of n-type dye-sensitized solar cells 

(DSSCs). Based on unfavorable assumptions given by the theoretical simulations [5,6], no 

hydrogenation of photocathodes (nickel, delafossite or copper oxides) and its effect on the 

conversion efficiency of in p-type DSSCs are reported. While the theoretical works have 

addressed the study of the electronic structure of hydrogenated Cu2O, our experimental work 

aims to highlight the features of hydrogenated Cu2O/dye interface which are critical in DSSC 

and still unexplored. We report the beneficial effect of hydrogen in Cu2O on anchoring of the 

dye leading to an improvement by 98% for JSC and thus, improving the solar energy conversion 

efficiency of p-type DSSC. Even in 2% H2 atmosphere, the significant increase in JSC had 

demonstrated the suitability of hydrogenation in the case of p-type semiconductors as an 

effective and low-cost way to augment the efficiency of p-DSSCs. 

 

 
Figure 1. a) J-V curve of the p-type DSSC based on Cu2O and H-Cu2O photocathodes; 

 b) Schematic energy diagram of the DSSC composed of the H-Cu2O photoelectrode on FTO, 

a Pt counter electrode, P1 dye and the I3
-/I- redox couple. 
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