Rezumatul activitiitii i a rezultatelor obtinute in proiect in anul 2025
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Lucrdrile in cadrul proiectului isi au inceputul in elaborarea proiectului tehnic al instalatiei. in
aceastd etapi sunt clar identificate toate componentele/modulele necesare ale instalatiei §i sunt
determinate functiile lor, precum si modul de interactiune dintre ele.

Au fost cercetate toate metodele electroforetice cunoscute si a fost evaluata aplicarea acestora ca
bazi pentru fabricarea instalatiei. Analiza a demonstrat ca niciuna dintre metodele electroforetice
cunoscute nu poate fi aplicata direct, fara modificari, ca schema de referintd pentru constructia
instalatiei. Prin urmare, principiul de lucru riméne acelasi ca in metodele electroforetice clasice,
insa aplicarea si implementarea sunt specifice.

A fost elaborati o metoda electroforetica alternativa care s fie utilizata ca baza pentru fabricarea
instalatiei. Din cerintele tehnice pentru instalatie rezulta ca procesul de electroforeza trebuie sa fie
realizat in volum. Zona de electroforeza va reprezenta un canal lung, cu o sectiune transversala
mare. Volumul de lucru al electroforezei, in timpul procesului, trebuie sa fie umplut cu un gel —
material cu structurd de retea.

Instalatia reprezintd un obiect complex, alcatuit din mai multe module: blocul de alimentare, blocul
de control, blocul de control la distantd si blocul de separare (separatorul). Meritd subliniata
prezenta conexiunilor de utilitati externe: alimentarea cu apa si alimentarea electrica.

Blocul de separare (separatorul) al instalatiei de separare prin electroforeza a nanomaterialelor pe
bazi de sulfuri de W si Mo reprezinté un canal cu lungimea de 1-2 m si sectiunea transversala de
40-80 mm?, controlat termostatic, la capetele caruia se afla electrozi conectati la o sursa de
alimentare reglabild. Tipul de functionare al separatorului este intermitent. Ciclul de lucru contine
urmdtoarele etape: 1) pregatirea pentru separare; 2) incarcarea probei; 3) separarea; 4) descarcarea
produselor de separare; 5) curdfarea. Parametrii geometrici selectati corect §i mentinerea precisa a
tuturor parametrilor functionali permit obtinerea caracteristicilor dorite in procesul de separare a

nanomaterialelor.

Avind in vedere ci metoda de producere a amestecului de nanomateriale utilizatd porneste de la o
pulbere cu dimensiunea particulelor de aproximativ 2 microni, devine posibila obtinerea
fractiunilor de nanomateriale intr-un interval dimensional care porneste de la particule mult mai
mici si ajunge pana la 2 microni. Probele descércate pot fi separate inca o data, ceea ce duce la
cresterea eficientei separdrii si se manifestd printr-un grad mai ridicat de omogenitate a
nanomaterialelor in cadrul fiecarei fractii.
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Summary of the activity and of the results obtained in the project in 2025
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The work on the project begins with the development of the technical design of the installation.
This stage clearly defines all the necessary components/modules of the installation and determines
their functions, as well as how they interact.

All known electrophoretic methods were reviewed, and their applicability as a basis for
manufacturing the installation was evaluated. The analysis showed that none of the known
electrophoretic methods can be directly applied, without modifications, as a reference scheme for
the installation. Therefore, the working principle remains the same as in classical electrophoretic
methods, but the practical implementation is specific and adapted to the project requirements.

An alternative electrophoretic method was developed to be used as the basis for manufacturing the
installation. According to the technical requirements, the electrophoresis process must be carried
out in volume. The electrophoresis zone is a long channel with a large cross-section. During
operation, this volume must be filled with a gel—a material with a structural network.

The installation is a complex system consisting of several modules: the power supply unit, the
control unit, the remote control unit, and the separation unit (separator). Special attention must be
paid to the presence of external service connections: water and electrical power supply.

The separation unit (separator) of the electrophoretic installation for W and Mo sulfide
nanomaterials is a channel with a length of 1-2 m and a cross-section of 40-80 mm?
thermostatically controlled, with electrodes placed at its ends and connected to an adjustable power
supply. The separator operates in an intermittent mode. The working cycle consists of the
following stages: (1) preparation for separation; (2) sample loading; (3) separation; (4) unloading
of the separated fractions; (5) cleaning.

Proper selection of geometric parameters and precise control of all functional parameters allows
the desired performance to be achieved in the separation of nanomaterials.

Since the method used to produce the nanomaterial mixture starts from a powder with an initial
particle size of about 2 microns, it is possible to obtain nanomaterial fractions in a size range from
much smaller particles up to 2 microns. The collected samples can be subjected to a second
separation step, which increases the overall separation efficiency and leads to a higher degree of
homogeneity of the nanomaterials within each fraction.
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