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Hierarchical Graphene Foam for Efficient Solar-thermal 
Conversion  

 
Efficient solar-thermal conversion is essential for the harvest and transformation of the abundant solar energy, 
leading to the exploration and design of efficient solar-thermal materials. Carbon-based materials especially 
graphene have the advantages of a broadband absorption, excellent photothermal properties, holding promise 
in solar-thermal energy conversion [1-4]. Herein, we report the synthesis of hierarchical graphene foam (h-G 
foam) with continuous porosity via plasma-enhanced chemical vapor deposition (PECVD). This h-G foam 
consists of vertical graphene nanoplates array on the 3D foam skeleton, which provides much larger heat 
exchange area. This unique structure dramatically enhance the omnidirectional absorption of sunlight, and 
thereby could enable a considerable elevation of the temperature. Used as heating material, the external solar-
thermal conversion efficiency impressively reaches up to ~93.4% and the solar-vapor conversion efficiency 
exceeds 90% for seawater desalination with high endurance. 
 
References 

[1] Shannon, Mark A., Bohn, Paul W., Elimelech, M., Georgiadis, John G., Marinas, Benito J., Mayes, Anne M. 
Science and technology for water purification in the coming decades. Nature, 2008, 452, 301-310. 

[2] Ghasemi H., Ni G., Marconnet, Amy M., Loomis, J., Yerci, S., Miljkovic, N., Chen, G. Solar steam generation by 
heat localization. Nature communications, 2014, 5, 4449. 

[3] Wang, Y., Zhang, L., Wang, P. Self-Floating Carbon Nanotube Membrane on Macroporous Silica Substrate for 
Highly Efficient Solar-Driven Interfacial Water Evaporation. ACS Sustainable Chemistry & Engineering, 2016, 4, 
1223-1230. 

[4] Jiang, Q., Tian, L., Liu, K., Tadepalli, S., Raliya, R., Biswas, P., Naik, Rajesh R., Singamaneni, S. Bilayered 
Biofoam for Highly Efficient Solar Steam Generation. Advanced materials, 2016, 28, 9400-9407. 

Figures 

 
Figure 1: The schematic and IR image of solar-thermal conversion difference between h-G foam and normal G foam 
under various incident angles. 


