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Research Progress of Cellulose-based Oil-water Separation Materials

HONG Shuiling, LI Chenyang, CHENG Bowen

(State Key Laboratory of Bio-based Fiber Materials, China Textile Industry Key Laboratory of High-performance
Fibers Wet-laid Nonwoven Materials, China Light Industry Key Laboratory of Papermaking and Biorefinery, College
of Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: With the aggravation of industrial oily wastewater discharge and Marine oil leakage, the development of
efficient and environmentally friendly oil-water separation materials has become a research hotspot. Because of its
renewability, biodegradability and abundant surface modification potential, cellulose is an ideal substrate for
constructing special wettability surface structures. In this paper, the preparation methods of cellulose -based oil -
water separation materials (spraying, dipping, freeze-drying, electrospinning, chemical etching, layer by layer self-
assembly) and their advantages and disadvantages are reviewed. The types and properties of materials such as super
hydrophobic/super oil philic, super hydrophilic/underwater super oil philic, intelligent responsive (temperature
responsive, pH responsive, light responsive) are introduced. At the same time, the problems facing this field such as
complex preparation process, insufficient material properties, and insufficient research on intelligent response
mechanism were analyzed, and their development prospects were prospected, aiming to provide theoretical
reference for solving the difficult problems of oil - water separation and promote the research and application of
cellulose-based oil -water separation materials. In the future, the research and development of cellulose-based oil-
water separation materials should focus on the following directions: developing green and low-carbon preparation
processes, overcoming the challenges of durability and long-term cyclic usability, and advancing the innovation of
intelligent responsive technologies. Meanwhile, efforts should be made to strengthen research on practical
applications, promoting the transition of these materials from laboratory to industrial applications, so as to provide
technical support for solving oil pollution problems.

Key words: cellulose; separation of oil and water; preparation method; intelligent response type
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