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Abstract

Boron-doped helical carbon nanotubes (B-HCNTs) were synthesized by thermal annealing helical
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carbonnanotubes (HCNTSs) in the presence of boric oxid. The investigation of FE-SEM revealed that
the structures of HCNTs were well retained during the boron doping process, and XPS analysis
demonstrated that the boron atoms were indeed doped in the structure of HCNTs. The
as-prepared B-HCNTs displayed superior electromagnetic wave absorption capabilities in terms of
the optimal reflection loss value of —-50.19 dB and the absorption bandwidth of 3.4 GHz. And the
enhanced EMW absorption capabilities of B-HCNTs were analyzed in details. Considering the sim-
ple process, low density and high chemical stability, the designed B-HCNTs samples are very
promising candidates for lightweight and high-efficiency microwave absorption materials.
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Figure 1. FE-SEM images of HCNTSs (a) and B-HCNTSs (b)
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Figure 2. XPS spectra of HCNTSs (a) and B-HCNTS (b)
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Figure 3. Complex permittivity (a), (b) and permeability (c), (d) for the pure and B-doped HCNTSs as a
function of frequency
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Figure 4. 3D RL plots as a function of the frequency and thickness for the HCNTSs (a) and B-HCNTS (b)
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Figure 5. 2D RL curves as a function of frequency for the HCNTs (a) and B-HCNTS (b)
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Figure 6. (a), (b) loss tangents (tandg and tandy,) and (c) attenuation losses («) for the HCNTs and B-HCNTs
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