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Abstract

The inhomogeneous dispersion and agglomeration tendencies of carbon nanotubes (CNTs) in com-
posite materials have become a key research focus in materials science. This paper systematically
reviews recent advances in CNT dispersion technologies. First, the technical principles, dispersion
efficacy, and limitations of ball milling in physical dispersion methods are analyzed. Subsequently,
two chemical approaches—covalent chemical modification and non-covalent chemical modifica-
tion—are examined, with an evaluation of how different functionalization strategies influence
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material properties. Furthermore, the mechanistic principles of ultrasonic dispersion technology
and its optimized application for CNT dispersion are elaborated. Based on current research, future
directions are proposed, including in-depth exploration of dispersion mechanisms via multiscale
characterization techniques, development of green and efficient dispersion methods, and expan-
sion of CNT applications in cutting-edge fields such as new energy, electronic devices, and aerospace.
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Figure 1. Ultrasonic dispersion of carbon nanotubes [§]
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Figure 2. Sintering method for dispersion of carbon nanotubes [10]
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Table 1. Comparison of carbon nanotube dispersion methods
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e 3 A O 7 A PR S e S RO AT, RES RO R BN K 18] RS AR g, AR RO IR T3] P S
BL1or e R R PR AT S A D BOTE AL, PRI R . BRI, 12070
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Figure 3. Dispersion of carbon nanotubes with ultrasonic combined with DNA
dispersant [19]
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X HR2H(46.2 MPa)f& Tt 22.3%, SES 1456 {HIL 40.67 mg/g, $2F+ 58.6% [28].

Table 2. Comparison of ultrasonic dispersion with other dispersion methods
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