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Metal organic and covalent organic framework-based mass-sensitive gas
sensors for carbon dioxide detection application

ZHANG Tong, WANG Xukun
( College of Electronic Science and Engineering, Jilin University, Changchun 130012, China )

Abstract: Carbon dioxide (CO;) detection is indispensable for monitoring climate change, ensuring air quality,
managing industrial processes, and safeguarding human health. Nevertheless, the chemical inertness and stability
of CO, pose significant challenges in advancing detection technologies in practical applications. The
mass-sensitive gas sensor is a high-performance sensor device in which the change in the characteristic quantity
of the sensor does not depend on the difference in the electrical amount of the sensitive material but is related
only to the adsorption capacity of the exposed material. Metal-organic frameworks (MOFs), with their high
porosity and surface tunability, and Covalent organic frameworks (COFs), known for their exceptional chemical
and thermal stability, are examined for applications such as gas detection, heavy metal sensing, and thin film
measurements. This review explores the integration of MOFs and COFs into mass-sensitive sensors to boost
their performance, with improvement strategies proposed for gas sensors’ core “4S” characteristics, i.e.,
sensitivity, selectivity, response speed, and stability. It provides some ideas and suggestions for the future
development of MOFs/COFs-based mass-sensitive carbon dioxide gas sensors.

Keywords: metal-organic frameworks/covalent organic frameworks; gas sensor; quartz crystal microbalance;
mass sensitivity; dioxide carbon
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