
Accepted Manuscript

Regular helix carbon rods with nitrogen-doped characteristic

Lujun Yu, Xiang Li, Qixing Yang, Yaofeng Zhu, Yaqin Fu

PII: S0167-577X(18)30819-X
DOI: https://doi.org/10.1016/j.matlet.2018.05.065
Reference: MLBLUE 24365

To appear in: Materials Letters

Received Date: 31 January 2018
Revised Date: 3 May 2018
Accepted Date: 14 May 2018

Please cite this article as: L. Yu, X. Li, Q. Yang, Y. Zhu, Y. Fu, Regular helix carbon rods with nitrogen-doped
characteristic, Materials Letters (2018), doi: https://doi.org/10.1016/j.matlet.2018.05.065

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.matlet.2018.05.065
https://doi.org/10.1016/j.matlet.2018.05.065


  

1 

 

Regular helix carbon rods with nitrogen-doped characteristic 

Lujun Yu, Xiang Li, Qixing Yang, Yaofeng Zhu

 and Yaqin Fu 

Key Laboratory of Advanced Textile Materials and Manufacturing Technology Ministry of Education, 

Zhejiang Sci-Tech University, Hangzhou 310018, P.R. China 

Corresponding author: Yaofeng Zhu (E-mail:yfzhu@zstu.edu.cn) 

Abstract 

Nitrogen-doped carbon and helix carbon are both promising materials for capacitor and 

electromagnetic absorber. However, a combination of these two characteristics is rarely reported yet. 

Herein, nitrogen-doped helix carbon rods were prepared via a simple carbonization of self-assembled 

helix polyaniline rods. The morphology and structure of the polyaniline rods and carbon rods were 

analyzed. The results displayed that the synthesized carbon rods possessed well-defined helix structure, 

and the atomic ratio of nitrogen element was up to 7.09 %. 
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1. Introduction 

Helix carbon materials with superior electrical and thermal properties have attracted considerable 

interest because of their potential applications in chiral sensors, optical devices, electromagnetic 

absorber, etc [1-3]. In the early 1990s, Ihara [4-5] and Dunlap [6] firstly predicted the presence of helix 

carbonaceous nanotubes (CCNs). From then on, various carbon-based materials with helix 

conformation were produced [7-9]. Chemical vapor deposition (CVD) method and carbonization of 

chiral polymer were the two main synthetic approaches. Motojima et al. earlier obtained carbon 

microcoils using a Ni catalyst [10]. Qing et al. prepared carbon nanocoils with a tube reactor using 

acetylene as carbon source and copper nanoparticles as catalysts [11]. Che et al. reported a one-step 

synthesis of CCNTs by carbonization of self-assembled chiral polypyrrole nanotubes [12].  

On the other hand, nitrogen-doped carbon materials also are promising candidates for capacitor 

[13] and electromagnetic absorber [14]. Among all the methods for preparation of the nitrogen-doped 

carbon, carbonization of nitrogen-containing polyaniline is the most effective method. For instance, M. 

Trchová et al. prepared granular [15] and tubular [16] morphology of nitrogen-doped carbon via 

carbonization of polyaniline. However, using polyaniline for preparation of carbon materials with 

helical and nitrogen-doped characteristics is rarely reported.  

Herein, we report that the nitrogen-doped helix carbon rods can be prepared by a facile 
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