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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 
ZnO:PdO nanomaterials. The study was supported by the by State Program LIFETECH 
“Innovations in Biomedical Engineering: Advanced Technologies and Applications for 
Data Acquisition, Processing and Analysis” No. 020404 at Technical University of 
Moldova and “Satellite systems and platform for monitoring plantations and water 
surfaces with the application of space technologies and drones” at TUM No. 020401. 
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This work presents a study of SnSe thin films obtained by RF magnetron sputtering, 
which is a technology relatively cheap and easy for devices based on thin film, unlike 
most SnSe fabrication techniques for thermoelectric applications already present in 
the literature. In this study we characterize the optical, electrical and compositional 
properties of the materials. SnSe films deposited by magnetron sputtering, 
demonstrate low thermal conductivity substantially below that of the single crystal   
A-axis. A low thermal conductivity is useful for the development of thermoelectric 
generators, but it is also of interest for the development of other devices based on 
SnSe films such as solar cells, etc. To confirm the SnSe film and the SnSe single crystal, 
the materials were investigated using X-ray diffraction (EDX). The peak in these 
patterns can be attributed to the low temperature phase of film deposition (200 °C) 
which belongs to the prime space group (database file number 1537675), at the same 
time analogous results were also obtained by Matthew R. Burton in the paper [1]. 
Scanning electron microscopy (SEM) of SnSe films demonstrates homogeneous 
morphologies, while the SnSe crystal exhibits a uniformly flat surface morphology 
typical of a layered crystal. These nano-layers are formed throughout the film, further 
indicating that the non-porous structure may form due to an initial energy preference 
interaction with the glass substrate, which is maintained throughout the film growth. 
Electrical measurements performed for SnSe films indicated for a current I = 30 µA 
and applied voltage V = 342 mV, a resistance of approximately R4w = 11.4 kΩ and R2w = 
15.6 kΩ. Measurements made on a Jasco V-670 spectrophotometer at room 


