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Nature inspired water splitting has attracted great attention for sustainable production of 

the energy carrier H2, using only sunlight and water. Many homogeneous and 

heterogeneous photocatalytic systems have been designed for water oxidation1 and 

reduction2 half-reactions; however, complete water splitting has been scarcely reported 

due to the intrinsic difficulty of coupling H2 evolution with O2 generation.3 

An alternative approach would therefore be to replace the kinetically demanding water 

oxidation half-reaction, with organic substrate oxidation reactions. By doing so, oxygen 

which has limited commercial applications would be substituted with higher value 

organic compounds, such as aldehydes, that play a vital role in complex syntheses as 

well as in pharmaceutical and fragrance industries.4 In order to bridge these two 

reactions together surface functionalized graphitic carbon nitride, CNx, was chosen as a 

non-toxic, abundant, and metal-free alternative to traditionally used light harvesters.5 

CNx shows thermal and chemical stability, while the well-positioned conduction and 

valence band edges makes its application feasible for a wide range of reactions.5 In this 

presentation, progress towards a complete redox system for simultaneous alcohol 

oxidation and proton reduction will be presented, using cyanamide-functionalized CNx 

as light harvester and a molecular Ni bis(diphosphine)-based proton reduction catalyst 

(Figure 1).6 The long-lived charge carriers in CNx will be demonstrated that allows fuel 

generation in the dark, replicating the light- and dark-phrase in natural photosynthesis.6 

 

Figure 1: Schematic representation of the complete redox system with CNx as light harvester. 

Acknowledgments: We acknowledge the financial support of the Christian Doppler 

Research Association and the OMV group. 

References  

[1] L. Duan et. al, Nature Chemistry, 2012, 4, 418. 

[2] C.A. Caputo et. al, Angew. Chem. Int. Ed., 2014, 53, 11538; M. Gross et. al, J. Am. 

Chem. Soc., 2014, 136, 356; B. C. M. Martindale and G. A. M. Hutton et. al, J. Am. 

Chem. Soc., 2015, 137, 6018. 

[3] T. Rosser et. al, Chem. Sci, 2016, 18, 15464.  

[4] G. Palmisano et. al, Chem. Commun., 2010, 46, 7074. 

[5] X. Wamg et. al, Nature Materials, 2009, 8, 76; V. W.-h Lau et.al, Nat Commun, 

2017, 7, 12165.  

[6] H. Kasap et. al, J. Am. Chem. Soc., 2016, 138, 9183.  

Session: Photocatalysis, Solar Fuels and Solar Cells PSS-OR-24

1


