Author’s Accepted Manuscript =

: : . : Surface Science
Acetone Gas Sensing Mechanism on Zinc Oxide | i o

Surfaces: A First Principles Calculation

INTERFAC

M. Sadeghian Lemraski, E. Nadimi

www.elsevier.com

PIIL: S0039-6028(16)30408-3
DOI: http://dx.doi.org/10.1016/j.susc.2016.11.013
Reference: SUSC20967

To appear in:  Surface Science

Received date: 20 August 2016
Revised date: 18 November 2016
Accepted date: 28 November 2016

Cite this article as: M. Sadeghian Lemraski and E. Nadimi, Acetone Gas Sensin;
Mechanism on Zinc Oxide Surfaces: A First Principles Calculation, Surfac
Science, http://dx.doi.org/10.1016/j.susc.2016.11.013

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


http://www.elsevier.com
http://dx.doi.org/10.1016/j.susc.2016.11.013
http://dx.doi.org/10.1016/j.susc.2016.11.013

Acetone Gas Sensing Mechanism on Zinc Oxide

Surfaces: A First Principles Calculation

M. Sadeghian Lemraski, E. Nadimi

Center for Computational Micro and Nanoelectronics, Faculty of Electrical Engineering, K. N.

Toosi University of Technology, Tehran, Iran

“Corresponding author: nadimi@kntu.ac.ir

ABSTRACT

Semiconducting metal oxide gas sensors have attracted growing interest as a result of their
outstanding performance in the bio and industrial applications. Nevertheless, the sensing
mechanism is yet not totally understood. In this study, we extensively investigate the adsorption
mechanism of acetone molecule on ZnO-based thin film sensors by performing ab initio density
functional theory calculations and employing quantum molecular dynamic simulations. Since the
sensitivity of a metal oxide sensor is exceedingly depends on molecular oxygen exposure and
operating temperature, we explore the competitive adsorption of acetone and oxygen molecule
on the most stable orientation of ZnO surface (1010) at different temperatures. Results indicate

that at elevated temperatures acetone gains required thermal energy to remove preadsorbed
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