
Accepted Manuscript

Title: Diazonium Salt Treated Single-Walled Carbon
Nanotube Thin Films with High Piezoresistive Sensitivity

Author: Phong Tran Hoang Tao Liu

PII: S0924-4247(16)30490-3
DOI: http://dx.doi.org/doi:10.1016/j.sna.2016.09.023
Reference: SNA 9837

To appear in: Sensors and Actuators A

Received date: 28-1-2016
Revised date: 2-8-2016
Accepted date: 15-9-2016

Please cite this article as: Phong Tran Hoang, Tao Liu, Diazonium Salt Treated Single-
Walled Carbon Nanotube Thin Films with High Piezoresistive Sensitivity, Sensors and
Actuators: A Physical http://dx.doi.org/10.1016/j.sna.2016.09.023

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.

http://dx.doi.org/doi:10.1016/j.sna.2016.09.023
http://dx.doi.org/10.1016/j.sna.2016.09.023


Diazonium Salt Treated Single-Walled Carbon Nanotube Thin Films with 

High Piezoresistive Sensitivity 

Phong Tran Hoang and Tao Liu* 

High-Performance Materials Institute 

Florida State University 

2005 Levy Ave., Tallahassee, FL 32310, United States 

*Corresponding author. Tel: 850 410-6606. Fax: 850 410-6342. E-mail: liutao@eng.fsu.edu (Tao Liu) 
 

Highlight:  

 A simple method relying on diazonium chemistry is disclosed to increase the sensitivity 
of SWCNT thin films based strain sensor by ~264%.  

 Crosslinks formed between SWCNTs caused by the free radical reaction enhance the 
load transfer efficiency and the gauge factor of SWCNT thin film based strain sensors 

 The crosslinking mechanism responsible for the significantly improved gauge 
sensitivity is supported by a coupled mechanical-stretching and Raman scattering 
study. 

 

 

Abstract 

Due to a lack of efficient load transfer, the Single-Walled Carbon Nanotube (SWCNT) thin 

film based piezoresisitve sensor typically has a low sensitivity. In this study, a simple method 

that invovles diazonium salt treament of a pristine SWCNT thin film was developed to enhance 

the load transfer efficiency of SWCNTs. As compared to the pristine thin film sensor, the gauge 

factor of the diazonium salt treated SWCNT thin films exhibited a ~264% increase. 

Spectroscopy, microscopy, and in particular, the coupled mechanical-stretching and Raman 

scattering characterizations were performed to understand the diazonium salt treatment induced 

piezoresistivity enhancement of SWCNT thin films. 

Keywords: Single-Walled Carbon Nanotube, piezoresistive sensors, Diazonium salt, Raman 

spectroscopy, crosslinkages 



Download English Version:

https://daneshyari.com/en/article/5008558

Download Persian Version:

https://daneshyari.com/article/5008558

Daneshyari.com

https://daneshyari.com/en/article/5008558
https://daneshyari.com/article/5008558
https://daneshyari.com

