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Introduction
Water scarcity has become one of the most pressing global challenges. Efficient solar thermal desalination could provide an alternative solution to produce clean water with high efficiency and low cost. Two key issues are considered to enable efficient solar thermal desalination: broadband high absorption in solar spectral range and localized heat management for efficient vapour generation with minimized parasitic thermal loss.[1] Significant progress has been made on both key issues recently. Absorbers with various rational designs have been demonstrated with high solar absorption.[2] In addition, dispersed particles, thin metallic absorbers, porous carbon materials have been used to confine the absorbed energy in a thinner region of the light-absorbing materials for localized heating and more efficient vapour generation.[2, 3]

Results and discussion 
Herein, we used a porous photo-reduced graphene oxide (PRGO) membrane for solar thermal vapour generation. The porous PRGO membrane has high absorption, 97% for a 1000 nm thick membrane, over the entire solar spectrum (300-2500 nm) [Fig. 1(a)]. The high absorption enables efficient and effective solar thermal steam generation under one sun illumination [Fig. 1(b)]. We find the overall solar-to-vapour conversion efficiency can be 92.97%. This solar thermal desalination device is based on low-cost porous PRGO materials and scalable manufacturing processes, which promises large-scale applications.  

[image: ]

[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Fig. 1. (a). The absorption spectra of a PRGO membrane in the wavelength range of 300 to 2500 nm, weighted by standard AM 1.5 G solar spectrum. (b). Water mass changes over time using a porous PRGO membrane.
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