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Abstract

Ammonia is a common air pollutant and also an important component of human exhaled gases, with
wide applications in various fields. Therefore, the development of a highly sensitive ammonia sen-
sor capable of operating at room temperature is crucial for industrial safety and human health
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monitoring. In this study, the MOF template method was adopted, and a mixed metal oxide of
ZnCo204/Co304 with a hollow nanocage structure was successfully prepared by rapidly calcining the
Zn/ZIF-67 precursor. The structure, composition, and morphology of this material were character-
ized using SEM, TEM, XRD, and XPS. The prepared sensor exhibited good response performance
within the ammonia concentration range of 1~100 ppm. As the ammonia concentration increased,
the response of the sensor gradually increased. The response reached 26% at 50 ppm, with the re-
sponse time and recovery time being 15 seconds and 70 seconds, respectively. Moreover, it could
be reused at room temperature, demonstrating good stability. This study provides an effective so-
lution for the efficient and real-time detection of ammonia at room temperature and is expected to
play an important role in practical applications.
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Figure 1. Flowchart for the preparation of ZnC0204/C0304 hollow nanocages
[ 1. ZnC0204/Co304 HZE R IEH BT FZE

76 A AR TP (] 1 BR) . B 25 FRER 0.546 g 1) Co(NOs),:6H20 5 0.616 g ) 2- FF LBk (2-
Methylimidazole), 43Kt & AT T AR T 40 mL () B, AT 45 BT SRRV RS, KX AR LA 500
rpm FIFERIHTIR G, JFESRAM PR 3he N RE, @il O ElEEDlE, BEHERL
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Figure 2. (a) SEM images of ZIF-67; (b) Zn/ZIF-67; (c) ZnCo204; (d) () TEM images
of ZnCo0204/Co304; (f) HRTEM image of ZnC0204/C0304
2.(a) ZIF-67; (b) Zn/ZIF-67; (c) ZnCo204 B SEM FZ5R[E ; (d) (€) ZnC0204/C0304
TEM F25R[E]; (f) ZnCo204/Co304 HRTEM &4 #: El 1%
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FEILT ZnCo,04/C0304 1 Zn 2p+ O 1s LA K Co 2p 11 X Lk HFREIG(XPS) i . HA, Zn 2p REIE
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Figure 3. (a) XRD pattern of ZnCo0204/Co304, XPS spectra of (b) Zn 2p, (c) O 1s, (d) Co 2p of ZnC0204/C0304
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Figure 4. (a) The I~V curve of the ZnC0204/C0304 sensor in air; (b) The dynamic response curves of the
sensor at different NHs concentrations; (c) The relationship curve between the response of the sensor and the
NHs concentration; (d) The response curve of the sensor to 50 ppm NHs
[E] 4. (2) ZnC0204/Cos04 fE B RRIETE S HHY 1~V Bk ; (b) RRREBFTEARR] NHs iR E T BN ZS 0 B2 Bk ;
(c) fERRERAYNI S BER NHa KRB X Rk ; (d) fERKERXT 50 ppm NHs BN 2 #h 2k
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