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Geometric characteristics and absorption performance of

controllable arrayed carbon nanotubes
WAN Sheng*. XU Lu"*, FENG Qingqing®+ NI Qingging"*
(1. School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018,
China; 2. Zhejiang Provincial Innovation Center of Advanced Textile Technology (Jianhu
Laboratory), Shaoxing 312000, China)

Abstract: The arrayed carbon nanotubes (CNTs) with uniform length and controllable geometric
characteristics were achieved by using a two-step method of magnetron sputtering and chemical vapor
deposition (MS-CVD) to obtain materials of CNTs with stable and excellent electromagnetic wave
absorption performance. The morphology of iron catalysts and the morphology and structure of arrayed
CNTs were characterized by atomic force microscope, scanning electron microscopy, transmission electron
microscopy, Raman spectroscopy, and X-ray photoelectron spectroscopy. The electromagnetic parameters
of arrayed CNTs were measured by using a vector network analyzer, and the related absorption
mechanisms were explored. It can be seen from the experimental results that the densities of the prepared
arrayed CNTs were 2.5X 10’ /em®, 6.4 X 10" /em?®, and 1.21 X 10" /cm?, the average curvatures were
1. 64>10*/m, 1.35X10°/m. and 0. 53X10°/m, the lengths were 120m., 300 pm, and 500 pm, their wall

numbers were 25, 20, and 13, and their tube diameters were 29 nm., 25 nm, and 20 nm, respectively
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when the direct-current sputtering power of the catalyst was 100 W, 150 W, and 200 W. The 2.0 mm
samples showed the minimum reflection loss of —43. 16 dB and the effective absorbing bandwidth was 3. 3
GHz when the content of arrayed CNTs in a paraffin medium was 0. 5% and the length of CNTs was 300

pm. This article provides some theoretical guidance for the application research of arrayed CNTs in

electromagnetic protection.

Key words: magnetron sputtering; chemical vapor deposition; arrayed carbon nanotubes; controllable

preparation; absorbing performance
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