Accepted Manuscript

materials letters

Gas sensors based on ZnO/silk fibroin film for nitrogen dioxide detection
under UV light at room temperature

Rongfa Gao, Zhihua Ying, Weiqin Sheng, Peng Zheng

PII: S0167-577X(18)31050-4

DOI: https://doi.org/10.1016/j.matlet.2018.07.018
Reference: MLBLUE 24584

To appear in: Materials Letters

Received Date: 5 January 2018

Revised Date: 1 June 2018

Accepted Date: 5 July 2018

Please cite this article as: R. Gao, Z. Ying, W. Sheng, P. Zheng, Gas sensors based on ZnO/silk fibroin film for
nitrogen dioxide detection under UV light at room temperature, Materials Letters (2018), doi: https://doi.org/
10.1016/j.matlet.2018.07.018

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.2018.07.018
https://doi.org/10.1016/j.matlet.2018.07.018
https://doi.org/10.1016/j.matlet.2018.07.018

Gas sensors based on ZnO/silk fibroin film for nitrogen dioxide
detection under UV light at room temperature

Rongfa Gao, Zhihua Ying ", Weigin Sheng™?, Peng Zheng
College of Electronics and Information, Hangzhou Dianzi University, Hangzhou 310018,
People’s Republic of China
ABSTRACT

In this work, a novel gas sensor based on ZnO/silk fibroin (ZnO/SF), which was
synthesized by the hydrothermal method, was proposed for efficient and fast detection
of NO; gas under the irradiation of 365 nm UV-light at room temperature. The prepared
ZnO/SF sensor activated by UV showed a high sensing response of about 85 towards 20
ppm NO; gas at room temperature with an average response and recovery time of 26s
and 16s, respectively. Test results of 1ppm, 5ppm, 10ppm, 20ppm NO, gas indicated
that the ZnO/SF sensor had a very excellent response and linearity. Additionally, the
sensing mechanism was analyzed as well.
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1. Introduction

ZnO, one of the most critical n-type semiconductors, has been widely utilized in the
fields of gas sensors ®!. However, most traditional heat-treatment gas sensors work at a

temperature between 200°C and 500°C. To some extent, the high operation temperature
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