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Project title: NATO Science for Peace and Security 

Programme (SPS) under grant G5634 „Advanced 

Electro-Optical Chemical Sensors” AMOXES 

Research title: Sensing performance of 

CuO/Cu2O/ZnO:Fe heterostructure coated with 

ultrathin hydrophobic polymer for battery application 

Authors ABABII Nicolai, MAGARIU Nicolae, LUPAN Oleg.  
Institution Technical University of Moldova 

Description 

EN 

This study reports on a new type of gas sensor based on 
semiconductor oxides that is capable to solve the problem of 

the effect of high relative humidity on sensory performance 
with the possibility of application in the early detection of 
dangers to Batteries. Sensitive nano-materials of 

CuO/Cu2O/ZnO:Fe heterostructures are grown by SCS 
approach developed at the Technical University of Moldova 
and subsequently coated with an ultrathin hydrophobic 

polymer film to protect the sensor from moisture. Surface 
chemistry, film formation and preservation of functional 
groups is confirmed by XPS and FTIR. It turns out that the 
hydrophobicity is retained even after annealing at 400°C, 

which is ideal for gas sensing. Compared to unprotected 
CuO/Cu2O/ZnO:Fe the coated CuO/Cu2O/ZnO:Fe exhibit a 
much better sensing performance at higher relative humidity 

as well as tunability of the gas selectivity. This is highly 
beneficial for the hazard detection in case of thermal 
runaway in batteries, because the sensors can be used under 

high concentrations of relative humidity that is ideal for real 
electrical battery applications. 
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EN Agriculture, in particular it is intended for the development 

of autonomous plant protection and care systems. The 

system is developed on the basis of a Jetson Nano Single-

Board Computer, which implements an algorithm for 

acquiring and processing video images in real time, as a 

result of which the plants affected by pests are identified. 

Neural network models are used for image processing, 

which ensures a learning ability in the process of 

functioning. Plants identified as being affected by pests are 

individually processed by spraying protective chemicals. 

Image processing is performed by applying a series of filters 

made using the OPEN CV library. 

The AgroBot system (Figure 1) shows a mobile platform 

(MP) on four wheels (W) that moves on the surface of the 

land subject to maintenance being driven by MX engines. 

The spray system (SS) is driven by the Delta Arm (DA) 

which, by translational movement, is positioned just above 

the plant to apply the protective chemicals. 

The application of the AgroBot system in the maintenance 

process of agricultural crops will reduce costs by the 

efficient use of chemicals and reduce their negative 

influence on the quality of agricultural products. 

Class no.  3 and 10 
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Patent no. No.2268 2021.11.30 

Description 

EN 

   The invention relates to a process for drying brewer's yeast 

with the application of convection, and can be applied to 

enterprises in the food industry, in research laboratories and 

research centers related to the drying process. The process of 

drying the brewer's yeasts with the application of 

convection, according to the invention consists in: feeding 

the dryer tub with yeast, taking the yeasts from the vat by 

the rotating drum, which has a rotation of 0.05 rpm. and 

which is immersed 1/3 of its diameter in the yeast tank; the 

thickness of the yeast layer on the surface of the rotating 

drum is 0.005 m; in the first stage, hot air with a temperature 

of 50°C and a flow rate of 740 m3 / h is blown inside the 


