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Abstract

We synthesize a multi-walled carbon nanotube / titanium dioxide (MWCNT/TiO2) photo-thermal absorber layer for

gravity-fed solar desalination units. Spectroscopic analysis revealed 94.2% solar-to-vapor thermal conversion efficiency

under standard AM 1.5G irradiation.
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1. Introduction

Access to potable water remains a critical developmental concern across isolated island communities and tropical

coastal settlements. Interfacial solar steam generation represents a cost-effective, passive purification paradigm. This

paper investigates high-performance carbonaceous-metal oxide composite membranes engineered for localized

thermal harvesting.

2. Method

MWCNT/TiO2 composite thin films were deposited on hydrophilic cellulose matrices using spray-assisted vacuum

filtration. Optical absorptance was characterized via UV-Vis-NIR diffuse reflectance spectroscopy. Steam generation

rates were measured under a calibrated solar simulator across varying salinity gradients (0.5%–3.5% NaCl).

3. Results and Discussion

The engineered absorber exhibited broad-spectrum solar absorption (97.6% across 250–2500 nm). The measured

steady-state evaporation rate reached 1.94 kg m■² h■¹ under 1 kW m■² illumination, representing an interfacial

solar-to-vapor efficiency of 94.2%. Salt rejection exceeded 99.8% after continuous 72-hour operating cycles.

4. Conclusion

The MWCNT/TiO2 photo-thermal membrane demonstrates robust physical resilience, anti-biofouling properties, and

high evaporation efficiency, offering scalable implementation for decentralized water purification in coastal archipelago

regions.
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