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Due to the necessity of decarbonization, hydrogen has an important role as the 
replacement of fossil fuels in the energy sector and other industries. Unfortunately, 
hydrogen has proprieties that make it dangerous. Choosing material as sensor is an 
important part for fabrication of fast and reliable devices, capable of detecting 
dangerous gases. ZnO is one of the most promising and used material in sensing 
applications, due to its proprieties, but has drawbacks like poor selectivity, high 
operating temperature, etc. [1]. These drawbacks can be improved by doping with 
rare-earth materials, like Eu, which can lead to a higher response and lower operating 
temperature [2]. Another method of improving sensing proprieties is by using 1D 
material, instead of 2D [3]. 
In our work, we present an improved sensing performance of a device based on a 
single ZnO:Eu2O3 nanowire, compared to ZnO:Eu2O3 films. ZnO:Eu2O3 nanowire arrays 
were grown using electrochemical deposition method, and single nanowire was 
integrated using FIB/SEM. Morphology was studied using SEM, observing uniform 
deposition with nanowires with similar size. Structural proprieties were studied using 
XRD, observing presence of ZnO and Eu2O3 peaks. Device based on a single ZnO:Eu2O3 
nanowire was tested to a series of gases at different operating temperatures, 
observing selectivity to 100 ppm hydrogen, an improved response value and lower 
operating temperature compared to non-doped ZnO and ZnO:Eu2O3 films. These 
results show that by using a single nanowire as sensing material and modifying AIIBVI 
semiconducting oxide proprieties by doping with different metals, we can obtain an 
improved sensing performance. 
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Today, there is a growing tendency to use renewable resources. Thus, researchers 
from different research institutions are developing different nanotechnologies to be 
able to solve the given problem. One of the solutions may be to use electric batteries 
and environmentally ecological fuels. One of the ecological fuels can be hydrogen [1]. 
Thus, there is a need to obtain new sensors using cost-effective methods for hydrogen 
detection and reliable smart nanomaterials. Large-scale applications of hydrogen in 
production also require the availability of varieties of hydrogen sensors, as these 
sensors have several advantages over conventional hydrogen detection methods, 
including their lower cost, smaller size, and faster response. These advantages make 
them more suitable for portable hydrogen detection and in a wide range of 
applications. Such sensors are well established for use in industry, where they can be 
regularly calibrated and operated by trained personnel [2]. However, the emergence 
of a hydrogen economy provides the impetus for the production of low-cost, simple-
maintenance, easy-to-install, easy-to-use, and accurate hydrogen sensors suitable for 
use by untrained individuals in a variety of applications. One of the sensors that can 
detect hydrogen are structures based on nanostructured ZnO films functionalized with 
Pd nanodots. [3]. The use of Pd nanodots made it possible to obtain sensors that can 
detect high hydrogen concentrations even at low operating temperatures [3]. Thus, in 
this paper it is proposed to obtain new sensors that can detect hydrogen based on 
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