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Morphology and crystal structure of HNTsn
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Figure 2 TEM images and particle size distributions
of HNTs modified by different organic

reagents
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Figure 3 Schematic illustration of synthetic Ru@HNT under different conditions
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Figure 4 TEM images of Ag modified HNTs prepared

in silver acetate and silver nitrate solutions
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different reaction conditions
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magnifications
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Figure 7 Schematic illustration of the selective dispersion of Cu-Ni NPs over

HNTs in the absence or presence of citrate (CA)
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Figure 8 TEM images of Cu-Ni/HNTs and Cu-Ni@HNTSs, annular-dark field image of Cu-Ni@HNTs and

corresponding elemental-mapping images
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Figure 9 TEM micrographs for urease@HNTs and Fe;O,@HNT
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Filling Technology of Halloysite Nanotubes

ZHAO Puxiang,FENG Yue,LONG Yuanhui,ZHOU Youquan, LIU Mingxian®
(College of Chemistry and Materials Science, Jinan University, Guangzhou 511443, China).

Abstract: Nanotube filling modification technology is an important means to prepare high-performance
composite materials and functional materials. The space limiting effect of the halloysite nanotubes (HNT's)
lumen can control the morphology, size and physicochemical properties of nanoparticles, thereby giving them
specific functions. In recent years, it has been discovered that metal particles, polymer chains and small
molecular organics can enter the lumen of HNTs, and the filling modification technology of HNTs has been
developed through a variety of physical and chemical methods. On the basis of many years’ researches on the
structural properties of HNTs, this review paper comprehensively summarizes the tube filling technology of
HNTs, and outlines the methods of filling tubes with metals, metal oxides, and alloys. Filled nanoparticles
include pure metals, such as Ru, Au, Ag, metal oxides, such as Fe;O, and metal alloy, such as Cu-Ni, etc.
The types and properties of modifiers or surfactants used in filling are also introduced. The purpose of this paper
is to provide some insights for the application and development of HNTs filling technology, and development
direction of HNTs filling modification technology was also discussed. The future development of HNTs filling
modification technology may include how to control the particle morphology, size and filling ratio and how to
develop more types of nanoparticles according to the needs of different applications.

Keywords:halloysite; tube filling;metal particles; morphology; modification

(F R %7 L)



