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Abstract — Solar membrane steam generation is a very promising technology that can harvest purified water from
seawater or wastewater during the current danger of running out of pure water. However, solar Membrane steam
generation had direct contact with water, making it difficult to increase the efficient amount of evaporation. Here, we
propose solar membrane steam generator composed of polydimethylsiloxane (PDMS) and graphene oxide (GO) and
improved evaporation through wettability control in part throughout the water-absorbing membrane. Wettability control
has shown significant improvements in thermal localization and temperature rise in the area of heat exchange with
sunlight. The evaporator has an evaporation rate of 1.54 kg m™ h! under 1 sun irradiation. The results showed that Solar
membrane steam evaporation can effectively harvest pure water through an increase in evaporation.
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Fig. 1. Fabrication process (1% step: Making Sugar cylinder, 2" step:
Curing PDMS prepolymer, 3™ step: PVA coating 4% step: GO
solution coating 5™ step: Hydrophobic coating on the side

sample).
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Fig. 2. Wettability feature on samples & Wettability control on side
surface (measured contact angles (Left), Schematic of the
wettability control samples (Right)).
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SEM images

Fig. 3. Actual size sample (S1) (Left) & geometric structure obser-
vation through SEM (Scanning Electron Microscopy) (Right).
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Fig. 4. Floating characteristics of wettability control samples (S1,
S2, S3) on tap water pool.
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Fig. 5. GO solution - Light absorbance during solar simulator irra-
diation (OD(Optical Density) and Absorbance, Unit: dimen-
sionless and %).
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Fig. 6. Experimental setup for evaporation test (Schematic image
(Left), Optical image (Right)).
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Fig. 7. Evaporated water weight & evaporation rate with tap water
under 1 sun irradiation for 1 hour.
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Fig. 8. Schematic Evaporation mechanism on wetting-controlled
SSG (Side-phobic).
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