T10-P2:  Selective hydrogen sensor with fast
response/recovery time based on single ZnO/ZnAl.O4
nanowire

C. Lupan'’, N. Kohlmann?, D. Petersen3, M. T. Bodduluri4 A.
Buzdugan', J. Jetter®, E. Quandt®, L. Kienle?, R. Adelung3, O. Lupan'?

"Center for Nanotechnology and Nanosensors, Department of
Microelectronics and Biomedical Engineering, Technical University of Moldova,
Chisinau, Republic of Moldova

2Chair for Synthesis and Real Structure, Department of Materials Science,
Faculty of Engineering, Christian-Albrechts Universitdt zu Kiel, Kiel, Germany
3Chair for Functional Nanomaterials, Department of Materials Science, Faculty
of Engineering, Christian-Albrechts Universitdt zu Kiel, Kiel, Germany
4Fraunhofer Institute for Silicon Technology (ISIT), Itzehoe, Germany

>Chair for Inorganic Functional Materials, Department of Materials Science,
Faculty of Engineering, Christian-Albrechts Universitdt zu Kiel, Kiel, Germany

Hydrogen represents a promising candidate for the
replacement of fossil fuels, which have a massive impact on the
environment [1]. However, the reliable detection of hydrogen
leaks remains challenging due to its intrinsic properties,
underscoring the need for solid-state, portable, selective
sensors with fast response/recovery time and high response
value, working at low operating temperatures. Core ZnO
nanowires were synthesized using flame transport synthesis
method and covered with Al;O3 layers using atomic layer
deposition  method [1]. Afterwards, the obtained




nanostructures were annealed at 975 °C. The morphological,
chemical and structural study revealed the formation of
ZnO/ZnAl204 nanowires after thermal annealing. Using
FIB/SEM, individual core/shell nanowires were integrated into
gas sensing devices (Fig. 1a). Multiple devices based on single
Zn0O/ZnAl,O4 nanowire were tested to a series of gases
(hydrogen, methane, ethanol, acetone, n-propanol, 2-butanol
and ammonia) with concentration of 100 ppm at different
operating temperatures from room temperature up to 150 °C
[1]. In Fig. 1b are presented results for a sensor based on
Zn0O/ZnAl,04 nanowire, which demonstrated hydrogen
selectivity, achieving a maximum response of ~913 at 100 °C
and decreased with the increase of operating temperature to
~33 at 150 °C. The response and recovery time to 100 ppm
hydrogen at 100 °C were ~6 s and ~1 s, respectively.
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Fig. 1. (a) SEM image of device based on single ZnO/ZnAl;04 nanowire; (b)
Gas response to a series of test gases at different operating temperatures
for sensor device based on ZnO/ZnAl20a.

Aknowledgements: Cristian Lupan acknowledges the support from
a grant of the Ministry of Research, Innovation and Digitalization,
CNCS -UEFISCDI, project number PN-IV-P8-8.3-ROMD-2023-0060,
within PNCDI IV and by the Romanian Ministry of Research,
Innovation and Digitalization under the Romanian National Nucleu
Program LAPLAS Vil—contract no. 30N/2023. This study was




partially supported by Moldova Government State Program @
LIFETECH, code 020404 at Technical University of Moldova.

[11 C. Lupan, N. Kohlmann, D. Petersen, M. Teja, A. Buzdugan, J.
Jetter, E. Quandet, L. Kienle, R. Adelung Mater. Today Nano 2025, 29,
100596.



