
Accepted Manuscript

Title: Quantitative Description of Ag nanoparticles-Graphene
Hybrids with Optimized Morphology on Sensing Performance

Authors: Hui Song, Shaochong Lei, Xin Li, Shixi Guo, Ping
Cui, Xianqi Wei, Weihua Liu, Hongzhong Liu

PII: S0924-4247(17)31528-5
DOI: https://doi.org/10.1016/j.sna.2017.12.053
Reference: SNA 10540

To appear in: Sensors and Actuators A

Received date: 25-8-2017
Revised date: 5-12-2017
Accepted date: 21-12-2017

Please cite this article as: Song H, Lei S, Li X, Guo S, Cui P, Wei X, Liu W, Liu
H, Quantitative Description of Ag nanoparticles-Graphene Hybrids with Optimized
Morphology on Sensing Performance, Sensors and Actuators: A Physical (2010),
https://doi.org/10.1016/j.sna.2017.12.053

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.sna.2017.12.053
https://doi.org/10.1016/j.sna.2017.12.053


 Quantitative Description of Ag nanoparticles-Graphene Hybrids with 

Optimized Morphology on Sensing Performance 

Hui Song1,3, Shaochong Lei1, Xin Li*1,3, Shixi Guo1, Ping Cui1, Xianqi Wei1,4, Weihua Liu1,3 and Hongzhong Liu2 

1 Department of Microelectronics, School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an, 
Shaanxi, China, 710049 

2 State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an, Shaanxi, China, 
710049 

3 Guangdong Shunde Xi’an Jiaotong University Academy, NO.3 Deshengdong Road, Daliang, Shunde District, Foshan 
City, Guangdong Province, 528300 

4 Research Institute of Xi’an Jiaotong University, No. 328 Wenming Road, Xiaoshan District, Hangzhou City, Zhejiang 
Province, 311215 

*lx@mail.xjtu.edu.cn 

 

Research Highlight 

 We have proposed to prepare a variety of Ag NPs-graphene hybrids with different 

morphology towards NH3 sensing experiments, and extract adsorption heat from 

ammonia sensing profiles based on kinetic adsorption theory.  

 Ag NPs morphology feature parameters have a great influent on their catalytic 

activity and sensing performance, and appropriate size and coverage of Ag NPs 

well dispersed on graphene resulting in higher catalytic activity is the key point of 

improved sensing performance.  

 The maximum response of Ag NPs-graphene hybrids with optimized morphology 

is about 2 times the average response of others.  

 Using catalytic activity as intermediate, the quantitative description of surface 

morphology feature parameters impact on sensing performance of Ag NPs-

graphene hybrids well explains the mechanism of improved sensing performance.  

 

Abstract 

Due to their synergistic effect, metal nanoparticles (NPs)-graphene hybrids exhibit better 

catalytic activity and sensing performance in bio application, chemical sensors and Surface-

enhanced Raman spectroscopy substrate than most of other hybrids. To give quantitative 

description of gas sensing performance depending on metal NPs morphology, we have 

experimentally acquired NH3 sensing profiles of Ag NPs-graphene hybrids with different 

morphology, and extracted adsorption heat according to the Langmuir adsorption theory. The 

relation between sensing performance and catalytic activity of Ag NPs-graphene hybrids has 

been established. The optimized morphology as size, coverage and degree of dispersion of Ag 

NPs on graphene results in higher catalytic activity, which is the key point of enhanced sensing 
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