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Figure 1 Number of studies published per year on the use
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of HNTs for membranes separation over the past 10 years
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Figure 3 Schematic diagram of Cr( VI) adsorption on the surface of HNTs grafted with KH-792"*"
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Figure 4 Schematic diagram of graft

modification of HNTs
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Figure 5 Schematic diagram of the micellar catalysis

occurring in the surfactants/ HNTs composites and recycling™”
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Application of Halloysite Nanotubes in Membrane Separation Field

ZHANG Yatao"*, LIU Zongkai'>, DONG Guanying'’

(1. School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Engineering Research Center of Advanced
Functional Material Manufacturing of Ministry of Education, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Halloysite nanotubes (HNTs) , a tubular natural mineral material, have potential applications in many
fields. Based on the research status at home and abroad, the existing surface modification methods ( physical modi-
fication and chemical modification) of HNTs were introduced based on the structural characteristics and surface
properties of HNTs. The unique hollow tubular structure, large cavity, surface hydrophilicity and surface chargea-
bility of HNTs were elaborated. These influence on physicochemical properties ( mechanical properties, thermal sta-
bility, hydrophilicity, Zeta potential) and antibacterial and antifouling properties of membranes were discussed and
the mechanism of action was analyzed. At the same time, the important roles of the hollow tubular structure and
hydrophilicity of HNTs in the hybrid membranes in the solution and diffusion of gas molecules, water molecules,
etc., were described in detail. In addition, based on the excellent properties of HNTs, this paper focused on the
applications of HNTs in the field of membrane separation: antibacterial, antifouling, oil-water separation, desalina-
tion, dye separation, gas separation, etc. Finally, the possible future application fields of HNTs-based membrane
materials were prospected, in order to provide some help in improving the understanding of HNTs and the design
and preparation of new HNTs-based hybrid membranes.
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