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Materials

Carbon black (CB, Alfa Aesar (China) Chemical Co., Ltd.), 1H, 1H, 2H, 2H-

Perfluorodecyltriethoxysilane (FAS, Aladdin Shanghai, Aladdin Biochemical Technology 

Co., Ltd.), polyvinylidene fluoride PVDF (Zhanyang Polymer Materials). Sulfuric acid 

(H2SO4), N, N-dimethylformamide (DMF), Sodium chloride (NaCl), magnesium chloride 

hexahydrate (MgCl2·6H2O), potassium chloride (KCl), calcium chloride (CaCl2), sodium 

sulfate (Na2SO4), sodium bicarbonate (NaHCO3,) and potassium bromide (KBr) from Kermel, 

Tianjin Kermel Chemical Reagent Co., Ltd. Pre-treatment of waste masks were performed to 

remove large particles via the washing by ethanol for 30 min under ultrasound and annealing 

at 60 °C for 20 min.

Preparation of PP-OCB-PVDF 

10 mg/mL of PVDF solution in DMF was prepared. After stirring the PVDF solution for 1 h, 

10 mg/mL of OCB nanoparticles were added and kept stirring for 3 h to obtain the coating 

solution. The prepared OCB-PVDF coating solution was coated on the cleaned PP-waste 

mask using painting brush and dried at 100 °C for 1 h.

Preparation of PP-HCB

10 mg/mL of HCB nanoparticles were dispersed in DMF and stirred for 3 h. Then, the HCB 

suspension was coated on the surface of the cleaned mask and dried at 100 °C for 1 h to 

obtain PP-HCB.

Characterizations

The scanning electron microscopy (SEM, JSM-7610F, JEOL Ltd., Japan) was used to 

characterize the surface morphology of coatings. The elemental content and chemical 

interaction of coating composites on the surface were studied by energy dispersive 

spectroscopy (EDS, JSM-7610F, Japan) and X-ray photoelectron microscopy (XPS, D8 

Advance, Bruker, Germany details of instruments), respectively. The contact angle of 
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coatings was measured with a goniometer. The water contact angle (WCA) of the sample 

surface was determined using a contact angle measurement angle measurement unit 

(SCI6000E, POWEREACH, China China) using with a 4 μL water droplet. The absorption 

and reflection spectra of coatings were determined by UV/vis spectroscopy (UV-

3600UH5700; Shimadzu, HITACHI, Japan). Infrared images and the temperature change of 

samples were procured by an infrared thermal imager (FLIR E8xtFLIR T440, USA). The 

interfacial solar vapor generation and water desalination was carried out on a lab-made setup. 

The solar radiations were generated during the procreated using experiment using a solar 

simulator (CELS500L, AULTT, China).

Solar-driven seawater desalination experiment

The water evaporator unit is placed under a Xenon lamp (CELS500L) fitted with a Xenon 

lamp for the water evaporation test. The change in mass of the water during evaporation was 

recorded by an electronic balance. The evaporation rate of water based on the same 

photothermal material under dark conditions (0.074 kg·m-2·h-1) was also tested. And the 

evaporation rate of water (m·kg·m-2·h-1) was obtained from equation (1): 

m = dm/S∙t (1)

where dm is the weight loss of water, S is the evaporation area of the water evaporator unit 

and t is the evaporation time. And the evaporation efficiency (η) is calculated by equation (2): 

η = ṁhLV/Pin (2)

where ṁ is the evaporation rate of the water evaporator unit after subtracting the evaporation 

rate of the water, hLv is the enthalpy of phase change of water from liquid to vapor (2256 J·g-1) 

and Pin is the solar illumination intensity. 



Fig. S1: (a-c) Different magnified SEM images of the original PP-mask.

Fig. S2: Variation of water contact angle with respect to samples.



Fig. S3: Mass and atomic percentage of C, F, and Si elements of PP- HCB-PVDF-1 sample.

Fig. S4: (a-b) Self-cleaning ability of superhydrophobic photothermal PP-HCB-PVDF-1 

surface.



Fig. S5: Reflection spectra of PP and PP-HCB-PVDF-series

Fig. S6: Mass change during illumination against time response curve of PP-mask and PP-

HCB-PVDF samples.



Fig. S7: Mass change during illumination against time response curve of PP-OCB-PVDF and 

PP-HCB samples.

Table S1 Basic cost of 1m2 photothermal layer ($)

CB PVDF FAS DMF H2SO4 Total cost

0.35 0.13 1.27 0.11 0.11 1.97



Table S2: The compare study of current research on photothermal evaporator for seawater 
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