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Abstract

NO: is one of the major air pollutants, and prolonged exposure to NO: at certain concentrations can
cause respiratory diseases, while exposure to high concentrations may even result in acute lung
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injury or death. Therefore, the development of highly sensitive NOz gas sensors with low detection
limits at room temperature is of great significance for real-time environmental monitoring and hu-
man health protection. In this work, a ZIF-67@Zn0 heterojunction composite was successfully syn-
thesized via in situ growth combined with a hydrothermal method. Benefiting from its unique het-
erostructure and porous features, the composite exhibited enhanced gas adsorption capability and
improved carrier transport behavior. The as-fabricated sensor showed excellent sensing perfor-
mance toward NO: in the concentration range of 0.2~50 ppm, enabling efficient ppb-level detection
at room temperature. In particular, the sensor achieved a low detection limit of 200 ppb with a re-
sponse value of 1.2. These results indicate that the ZIF-67@Zn0-based sensor holds great promise
for applications in environmental monitoring, healthcare, and food safety, and offers a practical ap-
proach for protecting human health and the environment.
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Figure 1. Preparation flowchart of ZIF-67@ZnO heterojunction structural material
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Figure 3. (a) The I-V curve of the ZIF-67@Zn0O, ZnO, and ZIF-67 sensor in air; (b) Dynamic response curves of ZIF-67@ZnO,
ZnO, and ZIF-67 sensors toward 10 ppm NO2
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Figure 4. (a) Continuous dynamic response curves of the ZIF-67@ZnO sensor to 0.2~50 ppm NOz; (b) Fitting relationship
between the response of the ZnO@ZIF-67 sensor and NO2 concentration
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