Accepted Manuscript

Au nanoparticle-boosted interfacial interaction enhances the electrical and thermal
conductivities of carbon nanotube fibers

Lin Qiu, Hanying Zou, Xiaotian Wang, Yanhui Feng, Xinxin Zhang, Jingna Zhao,
Xiaohua Zhang, Qingwen Li

PII: S0008-6223(18)30889-3
DOI: 10.1016/j.carbon.2018.09.073
Reference: CARBON 13501

To appearin:  Carbon

Received Date: 1 May 2018
Revised Date: 22 September 2018
Accepted Date: 25 September 2018

Please cite this article as: L. Qiu, H. Zou, X. Wang, Y. Feng, X. Zhang, J. Zhao, X. Zhang, Q. Li, Au
nanoparticle-boosted interfacial interaction enhances the electrical and thermal conductivities of carbon
nanotube fibers, Carbon (2018), doi: https://doi.org/10.1016/j.carbon.2018.09.073.

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.carbon.2018.09.073

Submitted to Ca r bO n

Articletype: Research Papers

Au nanoparticle-boosted interfacial interaction enhancesthe electrical and

ther mal conductivities of carbon nanotube fibers

Lin Qiu™?, Hanying Zot, Xiaotian Wang, Yanhui Feng®', Xinxin Zhangd"? Jingna Zhal
Xiaohua Zhangj, Qingwen Lf

School of Energy and Environmental Engineering vérsity of Science and Technology
Beijing, Beijing 100083, China

“Beijing Key Laboratory of Energy Saving and EmissiReduction for Metallurgical Industry,
University of Science and Technology Beijing, Baigjil00083, China

3School of Chemistry, Beihang University, Beijingdll®1, China

*Suzhou Institute of Nano-Tech and Nano-Bionicsn€bé Academy of Sciences, Suzhou
215123, China

ABSTRAT  The enhanced interfacial interaction between cambamotubes (CNTs), and

thus the promoted interfacial thermal transporfTjiTare keys to improve the efficiency of

CNT-assembled thermo-functional devices and madgeriacluding energy transmission

medium and thermal interface materials. Here, bgguthe intriguing CNT fibers decorated

with Au NPs as a promising platform, we attain k@ tunderlying mechanism for the

remarkably boosted ITT of CNT/Au/CNT contacts. Téehancement is ascribed to the

NP-induced excitation of low-frequency phonon (LFR)des in CNTs, a strong mechanism

to redistribute LFP modes into the interfacial carlatoms and then to activate a resonance

with the LFPs of Au NPs, resulting in more heahsfar across the contact. Furthermore, the

Au NP/CNT fiber also exhibits an enhanced intedh@&lectrical transport, owing to the

extraction of highly degenerate electronic densitystates near the van Hove singularities,

and thus induces an equivalent p-type doping ferGNTs. The present study demonstrates a

new strategy to develop multifunctional CNT fiberith enhanced electrical and thermal

conductivities.
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