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Figure S1. Representative TEM images of TiN nanodonuts. The particle and cavity sizes were measured 

using Gatan Micrograph Suite® software. 

 

Figure S2. UV-Vis absorption spectrum of TiN nanodonuts and solar emission spectrum. 



 

 

Figure S3. SWE performance of the synthesized photothermal materials (TiO2, TiON and TiN) in 

comparison with the graphene nanoplatelets and carbon nanopowders. For all of the measurements, the 

same amount of material (i.e., 20 mg) was deposited on the polymer membranes with the same size (5 cm 

in diameter) by drop-coating method. 

Table S1. Evaporation rate of water without the membranes, the blank membrane and the membranes 

deposited with photothermal nanomaterials (TiO2, TiON, TiN, carbon and graphene NPs) under 

simulated solar light with an illuminance of 550 W m–2. 

Material 
Evaporation rate 

(g min–1) 

Equivalent evaporation rate 

(kg h–1 m–2) 

Water-only (no membrane) 0.018 0.55 

Blank membrane 0.020 0.61 

TiO2 membrane 0.021 0.64 

TiON membrane 0.032 0.98 

TiN membrane 0.045 1.38 

Nanocarbon membrane 0.032 0.98 

Graphene membrane 0.033 1.01 

 



 

 

Figure S4. Photographs of (a) blank polymer membrane, (b) TiO2 membrane, (c) TiON membrane and (d) 

TiN membrane taken after 600 s of exposure to simulated solar light generated by the Xenon arc lamp with 

an illuminance of 550 W m–2. The membranes were slightly tilted for a better observation on the bubbles. 

No bubbles were observed for the blank and TiO2 membranes, whereas sporadic bubbles appeared on the 

TiON membrane surface. 

 

Video S1: Formation of bubbles on TiN membrane under continuous illumination of simulated solar light 

with an illumination of 550 W m–2. The video was shortened by increasing the speed to 12 times (time 

lapse of 12x) of the normal speed. 

Video S2: Evaporation of water in the presence of the TiN membrane under continuous illumination of 

simulated solar light with an illumination of 550 W m–2. 

 


