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Abstract: Shale gas extraction often relies on hydraulic fracturing, which generates large amounts of wastewater with varying

compositions due to regional differences. This wastewater typically contains high levels of salts, organic matter, and heavy metals,

posing a significant challenge for treatment. Membrane distillation, an emerging water treatment method, is promising due to its

ability to efficiently remove contaminants and handle high-salinity wastewater. This paper reviews the application of membrane

distillation in shale gas wastewater treatment, highlighting challenges such as membrane fouling and water quality deterioration. It

also explores solutions through new membrane materials and energy optimization. The findings suggest that further development of

membrane distillation could provide an effective solution for sustainable shale gas wastewater treatment.
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