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Title 
n-BUTANOL SENSOR BASED ON ZnO-Al2O3

HETEROJUNCTION.
Authors Magariu Nicolae, Trofim Viorel, Lupan Oleg
Institution Technical University of Moldova
Patent no. Deposit Nr. s 2020 0049 from 2020.05.13

Description 
EN 

The invention relates to the technique and technology of
oxide semiconductors, in particular to butanol sensors based
on ZnO-Al2O3 heteronjunctions. Butanol is widely used as a
solvent for the manufacture of varnishes and paints. For
butanol, the odor threshold is at 14-16 ppm, but the
permissible limit of its concentration in air ≈ 3.3 ppm. For
these reasons it is necessary to make sensors sensitive to low
concentrations of butanol. The problem solved by the
proposed invention is the manufacture of an n-Butanol
sensor with a higher sensitivity to low gas concentrations.

Class no. 12. Safety, protection and rescue of people

MD.29.

Title 

Project title: NATO Science for Peace and Security 
Programme (SPS) under grant G5634 „Advanced 
Electro-Optical Chemical Sensors” AMOXES 
Research title: A single CuO/Cu2O/Cu micro-wire 
covered by a nano-wire network as gas sensor for the 
detection of battery hazards 

Authors LUPAN Oleg, ABABII Nicolai.  
Institution Technical University of Moldova 
Patent no. - 

Description 
EN 

In this research, a strategy to prepare CuO/Cu2O/Cu 
microwires which is fully covered by a nanowire network 
using a simple thermal oxidation process is developed. The 
CuO/Cu2O/Cu-microwires are fixed on Au/Cr pads with Cu 
microparticles. After thermal annealing at 425 °C, these 
CuO/Cu2O/Cu microwires are used as room-temperature 2-
propanol sensors. These sensors show different dominating 
gas responses with operating temperatures, to ethanol at 175 
°C, to 2-propanol at room temperature and 225 °C, and to 
hydrogen gas at ~ 300 °C, respectively. We propose the 
sensing mechanism of this 3-in-1 sensor based on 
CuO/Cu2O/Cu.  XRD studies reveal that the annealing time 
during oxidation affects the chemical appearance of the 
sensor, thus  that for samples oxidized at 425 ºC for 1 h the 
dominating phase is Cu2O, whereas upon further rising the 
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annealing duration up to 5 h, the CuO phase becomes 
dominant. The crystal structure of the Cu2O-shell/Cu-core 
and the CuO-NWs networks on the surface were confirmed 
with TEM, HRTEM, and SAED. DFT calculations brings 
valuable inputs to the interactions of the different gas 
molecules with the most stable topsurface of CuO, revealing 
strong binding, electronic band gap changes and charge 
transfer due to the gas molecule interactions with the 
topsurface. This research shows the importance of the non-
planar CuO/Cu2O layered hetero-structure as a bright 
nanomaterial for the detection of various gases, controlled 
by the working temperature, and the insight presented here 
will be of significant value in the fabrication of new p-type 
sensing devices through simple nanotechnology. 
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Title Folk style bow tie collection 
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Eudochia 
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Patent no. MD nr. de intrare 2488, data depunerii 11.02.2021 

Description 
EN 

    The collection of Folk-style bow ties was made in the 
spirit of poplar tradition. This collection carries the message 
of skill and thinking of the nation, it is a standard of dignity 
and beauty, a living testimony of a great phenomenon of 
mass creation. The bow tie is an alternative for those who do 
not wear a tie, but want to be interestingly dressed, at least 
in terms of formal outfits. With the evolution of fashion, the 
bow tie has evolved from classic blask to a multitude of 
colors, from a simple knot to more interesting knots and 
loops, and the materials from which they are made have 
become increasingly diverse. After more than two centuries, 
the bow tie keeps its topicality and remains one of the main 
accessories, both in mens's and women's wardrobe. 
   The elaborate collection is rich in decorative elements, 
which as a whole create a varied and interesting aesthetic 
aspect that corresponds to the sourse of inspiration. The 
following techniques were used in the decoration of the 
products: embroidery, perforation, lace. The autors propose 
such models to be introduced into scool uniforms 
(gymnasiums, high scools and colleges) to promote national 
values and ancestral traditions. 

Class no. 9 


