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The object of research is the thermal, photophysical, and elec-
trophysical properties of newly synthesized carbazole-derived com-
pounds and organic light-emitting structures based on them. The
problem consists in the comprehensive solution of scientific and
technical problems of improving the characteristics of white organic
light-emitting diodes (OLED), expanding their emission spectrum,
improving color and energy characteristics.

The results of the thermal, electrophysical and photophysical
properties of the investigated carbazole compounds were obtained.
They demonstrated good thermal stability. Absorption spectra in
solid films were recorded in the range of 300—350 nm. Photolumines-
cence spectra were observed at a wavelength of 407 nm for the first
and second compounds and 430 nm for the third. The quantum yield
of photoluminescence in films for compounds 1, 2, and 3 was 16 %,
7 %, and 7 %, respectively.

Organic light-emitting structures of white emission color with
color coordinates (0.31, 0.35), (0.32, 0.34) and (0.38, 0.34) close
to natural white light (0.33, 0.33) were formed using the thermo-
vacuum sputtering method. The turn-on voltage of the white OLED
is 6V, the maximum brightness of the light-emitting structures was
10,000 cd/m?. The devices demonstrated a sufficiently high external
quantum efficiency of 5 % to 7 %.

The obtained results are explained by the mixing of different
types of electroluminescence, namely excitonic and electromeric.
Electromeric radiation is obtained due to transport layers. This ap-
proach improves such an important parameter of white light as its
quality, which includes color coordinates and color rendering index.

Due to their color characteristics, white light-emitting diodes
based on carbazole-derived compounds are promising candidates for
use in modern lighting systems. A separate advantage of these light-
emitting structures is the dependence of the color gamut of their
radiation on the applied voltage. In addition, organic LEDs based
on carbazole-derived compounds have low energy consumption and
are environmentally friendly due to the absence of toxic substances
in their design, which creates prerequisites for both global energy
savings and a reduction of the industrial burden on the environment.

Keywords: organic light emitting diodes, OLED, electroplex,
carbazole-derived compounds, thermogravimetry, differential scan-
ning calorimetry, electroluminescence.

References

1. Zhang, Q., Li, B,, Huang, S., Nomura, H., Tanaka, H., Adachi, C. (2014).
Efficient blue organic light-emitting diodes employing thermally

10.

11.

12.

13.

activated delayed fluorescence. Nature Photonics, 8 (4), 326-332.
doi: https://doi.org/10.1038 /nphoton.2014.12

. Ledwon, P. (2019). Recent advances of donor-acceptor type carba-

zole-based molecules for light emitting applications. Organic Elec-
tronics, 75, 105422. doi: https://doi.org/10.1016 /j.orgel.2019.105422

. Zhang, X, Pan, T, Zhang, J., Zhang, L., Liu, S., Xie, W. (2019).

Color-Tunable, Spectra-Stable Flexible White Top-Emitting Or-
ganic Light-Emitting Devices Based on Alternating Current Driven
and Dual-Microcavity Technology. ACS Photonics, 6 (9), 2350-2357.
doi: https://doi.org/10.1021 /acsphotonics.9b00900

. Joo, C. W,, Moon, J., Han, J.-H., Huh, J. W, Lee, J., Cho, N. S. et

al. (2014). Color temperature tunable white organic light-emitting
diodes. Organic Electronics, 15 (1), 189-195. doi: https://doi.org/
10.1016/j.0rgel.2013.10.005

. Yang, S.-H., Shih, P-J.,, Wu, W.-],, Huang, Y.-H. (2013). Color-

tunable and stable-efficiency white organic light-emitting diode
fabricated with fluorescent-phosphorescent emission layers. Journal
of Luminescence, 142, 86-91. doi: https://doi.org/10.1016/j.jlumin.
2013.03.060

. Wong, K.-T., Chen, Y.-M., Lin, Y.-T., Su, H.-C., Wu, C. (2005). Non-

conjugated Hybrid of Carbazole and Fluorene: A Novel Host Mate-
rial for Highly Efficient Green and Red Phosphorescent OLED:s.
Organic Letters, 7 (24), 5361-5364. doi: https://doi.org/10.1021/
0l051977h

. Danyliv, Y., Ivaniuk, K., Danyliv, L., Bezvikonnyi, O., Volyniuk, D.,

Galyna, S. et al. (2023). Carbazole-c-sulfobenzimide derivative ex-
hibiting mechanochromic thermally activated delayed fluorescence
as emitter for flexible OLEDs: Theoretical and experimental insights.
Dyes and Pigments, 208, 110841. doi: https://doi.org/10.1016/
j.dyepig.2022.110841

. Li, W, Liu, D, Shen, F, Ma, D., Wang, Z., Feng, T. et al. (2012).

A Twisting Donor-Acceptor Molecule with an Intercrossed Ex-
cited State for Highly Efficient, Deep-Blue Electroluminescence.
Advanced Functional Materials, 22 (13), 2797-2803. doi: https://
doi.org/10.1002/adfm.201200116

. Kalinowski, J., Giro, G., Cocchi, M., Fattori, V., Di Marco, P. (2000).

Unusual disparity in electroluminescence and photoluminescence
spectra of vacuum-evaporated films of 1,1-bis ((di-4-tolylamino)
phenyl) cyclohexane. Applied Physics Letters, 76 (17), 2352—2354.
doi: https://doi.org/10.1063/1.126343

Shan, M., Jiang, H., Guan, Y., Sun, D., Wang, Y., Hua, J., Wang, J.
(2017). Enhanced hole injection in organic light-emitting diodes
utilizing a copper iodide-doped hole injection layer. RSC Advances,
7 (22), 13584-13589. doi: https://doi.org/10.1039 /c6ra28644¢
Miwa, T., Kubo, S., Shizu, K., Komino, T., Adachi, C., Kaji, H. (2017).
Blue organic light-emitting diodes realizing external quantum ef-
ficiency over 25 % using thermally activated delayed fluorescence
emitters. Scientific Reports, 7 (1). doi: https://doi.org/10.1038/
$41598-017-00368-5

Xu, H., Wang, L.-H., Zhu, X.-H., Yin, K., Zhong, G.-Y., Hou, X.-Y,,
Huang, W. (2006). Application of Chelate Phosphine Oxide Ligand
in Eulll Complex with Mezzo Triplet Energy Level, Highly Efficient
Photoluminescent, and Electroluminescent Performances. The Jour-
nal of Physical Chemistry B, 110 (7), 3023-3029. doi: https://doi.org/
10.1021/p055355p

Stavrou, K., Danos, A., Hama, T., Hatakeyama, T., Monkman, A. (2021).

Hot Vibrational States in a High-Performance Multiple Resonance

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 2/3(76), 2024

53—)



(— ABSTRACTS AND REFERENCES: CHEMICAL AND TECHNOLOGICAL SYSTEMS

I55N 2664-9969

Emitter and the Effect of Excimer Quenching on Organic Light-
Emitting Diodes. ACS Applied Materials & Interfaces, 13 (7),
8643-8655. doi: https://doi.org/10.1021/acsami.0c20619

14. Wei, M., Gui, G., Chung, Y.-H., Xiao, L., Qu, B., Chen, Z. (2015).
Micromechanism of electroplex formation. Physica Status Solidi (b),
252 (8), 1711-1716. doi: https://doi.org/10.1002/pssb.201552098

DOI: 10.15587/2706-5448.2024.300739

ANALYSIS OF COMBINED PROCESSING METHOD OF
PHOSPHATE MINERALS FROM THE KEF ESSENOUN DEPOSIT

pages 12-18

Imane Attafi, Postgraduate Student, Laboratory of Valorization of
Mining Resources and Environment (LAVAMINE), Badji Mokhtar Uni-
versity, Annaba, Algeria, e-mail: attafii@yahoo.com, ORCID: https;//
orcid.org/0009-0007-1795-8361

Abdelaziz Idres, Professor, Department of Mining, Laboratory of
Valorization of Mining Resources and Environment, Badji Mokhtar
University, Annaba, Algeria, ORCID: https.//orcid.org/0000-0001-
8029-0930

Zohir Mekti, Doctor in Mining, Lecturer, Department of Mining,
Badji Mokhtar University, Annaba, Algeria, ORCID: https.//orcid.org/
0000-0002-6153-7026

Farid Ait Merzeg, PhD, Researcher, Research Unit in Physico-
Chemical Analyzes of Fluids and Soils (URAPC-FS), Alger, Al-
geria; Scientific and Technical Research Center in Physical and
Chemical Analyses (CRAPC), Tipaza, Algeria, ORCID: hitps.//
orcid.org/0000-0003-1370-5977

Amina Bouras, Postgraduate Student, Badji Mokhtar University,
Annaba, Algeria, ORCID: https.//orcid.org/0009-0001-0840-7679

Aissa Benselhoub, Associate Researcher, Environment, Modeling and
Climate Change Division, Environmental Research Center (C.R.E),
Annaba, Algeria, e-mail: benselhoub@yahoo.fr, ORCID: https://
orcid.org/0000-0001-5891-2860

Nadiia Dovbash, Researcher, National Scientific Centre <Institute
of Agriculture of the National Academy of Agricultural Sciences»,
Chabany, Ukraine, ORCID: https.//orcid.org/0000-0002-4741-2657

Stefano Bellucci, Senior Researcher, INFN-Laboratori Nazionali di
Frascati, Frascati, Italy, e-mail: bellucci@Inf.infn.it, ORCID: https.//
orcid.org/0000-0003-0326-6368

Currently, the processing of beige and black phosphates only
concerns the main sub-layers, while the other sub-layers (lower and
upper for beige phosphate and the upper for black phosphate) are
considered waste rock and stored near the complex. Therefore, the
object of this research is the use of mixtures of three beige phosphate
sub-layers and two black phosphate sub-layers as a feed fraction for
the calcination and reverses flotation processes. This research work
aims to characterise and treat two types of phosphate: one beige with
the sub-layers (main, lower and upper) and the other black with the
sub-layers (main and upper) in order to have better recovery of P,Os.

The working methodology consists of a series of sample prepara-
tion operations and characterization of the two types of beige and
black phosphate. This characterization includes a petrographic study,
a granulochemical analysis, an X-ray diffraction (XRD), a scanning

electron microscopy/energy dispersive spectroscopy (SEM/EDS),
and an atomic adsorption spectrophotometry (SAA), an auto analy-
zer (AA), a Bernard calcimeter. These analyzes allow on the one hand
to identify the mineral phases in quantitative and qualitative manner,
and on the other hand to choose the process for treating phosphates
from the Kef-Essenoun-Tebessa deposit.

The combined method of treatment by calcination followed by
reverse flotation gave satisfactory results. The P,Os5 content reaches
33.88 % for beige phosphate and 33.13 % for black phosphate.

The stored waste rock represents a problem for the company; this
waste rock contains fairly high levels of phosphate. The treatment of
the mixture of the main sub-layers with these waste rocks makes it
possible to obtain a better recovery of P,Os, a better economic pro-
fitability of the Djebel Onk mining complex and an environmental
impact in the region.

Keywords: Beige phosphate, Black phosphate, phosphate charac-
teristic, flotation method, calcination method, Tebessa, Algeria.
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The object of this research is the phosphate serves, as a funda-
mental and crucial raw material with diverse applications, prima-

rily utilized in producing phosphoric acid and fertilizers. However,
dolomitic impurities within the ore can greatly impede its effective-
ness. Therefore, it is essential to minimize these impurities to the
lowest feasible levels to mitigate their adverse effects. This ensures
optimal performance and quality in various industries reliant on
phosphate, promoting efficiency and sustainability in the production
process. Through a comprehensive assessment, it becomes feasible
to gauge the enrichment potential and propose viable methods to
realize it. Among these methods, flotation stands out as one of the
most effective for enhancing phosphate ore, despite its inherent
drawbacks of costliness and environmental impact stemming from
chemical reagents.

This study endeavors to investigate the feasibility of employ-
ing electrostatic separation as an alternative method for enriching
phosphate ore sourced from the Tebessa region in Algeria. Such ex-
ploration aims to offer insights into potentially more sustainable and
economically viable approaches to ore enrichment in the region of Bir
Elater Wilaya of Tebessa. Tests were carried out using different types
of electrostatic separators at the Angouleme site of the PPRIME
Institute: a multifunctional metal-belt-type separator, a free-fall
plate-electrodes-type separator and an electrostatic separator with
coaxial wire — cylinder electrode system. The experimental findings
demonstrate significant promise, indicating that electrostatic separa-
tion enhanced the P»O5 content from 25 % to 29 % in an untreated
phosphate ore sample. Simultaneously, it efficiently eliminated
82.80 % of MgO, achieving a P,Os5 recovery rate more than 80 %
and a yield of 70 %. Consequently, employing this method proves
effective in reducing the MgO content of the ore to below than 1 %,
aligning with industrial standards for commercial phosphate pro-
ducts. This underscores the viability of electrostatic separation as
a viable and efficient technique in phosphate ore processing, offering
substantial improvements in both quality and yield.

Keywords: clectrostatic separation, triboelectric charge, phos-
phate ore, valorization, enrichment, magnesium carbonate.
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Determining the limits of operational loads of rubber shock
absorbers is an urgent task in the development of methods of non-de-
structive control of their condition. Therefore, the object of research
is the influence of the limit values of the parameters of rubber shock
absorbers during their static compression under harsh operating
conditions. One of the most problematic issues is cylindrical shock
absorbers with a form factor of less than 1.0.

In the work, rubber shock absorbers of different hardness were
used, which are model samples for tests of cylindrical shock absorbers
with a form factor of 0.42, which were carried out on a laboratory
stand. The study of compression process of rubber shock absorbers
is an urgent task in modelling the conditions of their operation.
The obtained results make it possible to simulate the most effective
diagnostic parameter of rubber shock absorbers during compression
and to establish its limit and permissible values. It has been estabt
lished that different rubber hardnesses provide different compression
rates, which can be used to study non-destructive testing of shock
absorbers, especially under which conditions they can be used in
practice. According to the indicators of relative deformation during
compression, the use of rubber shock absorbers from the group of
high hardness is recommended for more severe load conditions dur-
ing exploitation. Soft and medium-hard rubbers are characterized by
an increased relative deformation of the shock absorber’s geometric
size (height) during compression, which can lead to their destruction
under increased loads.

The obtained results on model samples can be checked on rubber
shock absorbers manufactured in industrial conditions. The con-
ducted research allows to create methods of choosing rubber shock
absorbers for certain operating conditions depending on the coef-
ficient of its shape. Limits of indicators simulating operating loads
for different types of rubber shock absorbers have been established,
which can be used when choosing a type of rubber for certain load
conditions, and choosing a reinforcing material for the rubber array
of the shock absorber and its shape.

Keywords: rubber shock absorber, vibration insulator, operational
loads, static compression, rubber hardness, shock absorber bending.
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The object of research is newly synthesized carbazole-derived
compounds and organic light-emitting structures based on them.
The problem lies in the complex solution of scientific and technical
problems of improving the characteristics and stability of organic
light-emitting diodes (OLEDs), namely improving the brightness
and energy-efficient parameters.

Organic light-emitting structures of blue, blue, and green ra-
diation with color coordinates were formed by the thermovacuum
sputtering method and the solution deposition method. The turn-on
voltage of the white OLED is 6 V, the maximum brightness of the
light-emitting structures was 10,000 cd/m? The devices demon-
strated a sufficiently high external quantum efficiency of 5 % to 7 %.

This paper reports the multifunctional application of a simple
donor-acceptor organic compound, as active and host material in the
emission layer of organic light emitting devices. Em1 has been used as
active components in OLEDs, where Em1 is the guest emitter (De-
vice A), the acceptor part of the excited emitter (Device B) and
the host matrix of the CdSeS/ZnS alloy quantum dot. At least four
different OLEDs have been designed and characterized where Em1
plays the role of the guest emitter (Device C). The external quantum
efficiencies of devices A—C are characterized by values common to
pure fluorescent OLEDs (up to 5% of the theoretical limit), but
these devices sustain low-efficiency roll-off of electroluminescence
over a wide range of current densities.

Organic light-emitting diodes based on carbazole-derived com-
pounds, due to their color characteristics, are promising candidates
for use in the latest lighting systems. A separate advantage of the
data light-emitting structures is a multifunctional application of one
compound for different types of light-emitting structures. In addid
tion, organic LEDs on based on carbazole-derived compounds have
low energy consumption and are environmentally friendly due to
the absence of toxic substances in their architecture, which creates
prerequisites for saving energy resources and reducing the industrial
burden on the environment.

Keywords: OLED, exciplex, carbazole-derived compounds, ther-
mally activated delayed fluorescence, CdSeS/ZnS core-shell quan-
tum dots.
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The object of the research is the energy-efficient multimedia
networks based on 5G wireless access technologies.

The research is aimed at developing energy-efficient multimedia
networks based on 5G wireless access technologies, considering
the increasing importance of information and communication tech-
nologies (ICT) in modern society. With the proliferation of wireless
access networks and the advancement of fifth-generation mobile
networks (5G), there is a need to assess and reduce the environmen-
tal impact of ICT. The article specifically focuses on the challenges
related to energy consumption and CO, emissions in radio access
networks, highlighting the responsibility to balance technological
advancements with environmental concerns.

The paper examines various components and technologies ne-
cessary for enhancing energy efficiency in multimedia networks.
Tt discusses the concept of multimedia, including digital storage, data
processing, and interactive elements. Statistical data is provided to
underscore the significant energy consumption and carbon footprint
of the ICT industry, with an emphasis on radio access networks.
Heterogeneous networks, non-orthogonal multiple access (NOMA)
technologies, and multiple-input multiple-output (MIMO) tech-
nologies are identified as key components for achieving energy
efficiency. The importance of reducing the distance between trans-
mitters and receivers in heterogeneous networks is emphasized, as
well as the use of energy-saving strategies such as putting small base
stations into sleep mode during low network loads. Special attention
is given to the role of green data centers in reducing CO, emis-
sions and optimizing the use of green energy in high-performance
networks. Proposed methods include leveraging renewable energy
sources, improving hardware energy efficiency, and implementing
energy-efficient routing.

The findings offer valuable insights for the development and
implementation of energy-efficient multimedia networks, particu-

larly in the context of 5G networks. The interdisciplinary approach
advocated in the conclusion emphasizes the collective efforts needed
to address environmental challenges in the field of information and
communication technologies. The combination of these technologies
ensures efficient resource utilization and reduced environmental
impact compared to similar known approaches.

Keywords: multimedia technologies, energy-efficient multi-
media networks, 5G radio access technologies, heterogeneous
networks.
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The object of the study was the process of coagulation treat-
ment of wastewater of leather industry enterprises. The treatment
of samples of real wastewater from a leather production was inves-
tigated. Such wastewater is characterized by high concentrations
of pollutants of varying degrees of dispersion, which is due to the
use of a large number of various chemicals in the leather production
process. During technological operations related to the skinning
and processing of skins, these substances enter the wastewater,
which is discharged into the sewer. A peculiarity of leather produc-
tion wastewater is large fluctuations in composition and volume,
high concentrations of pollutants, and an increased content of
suspended solids. Such waters have certain toxicity. The existing
methods of wastewater treatment of leather industry enterprises
do not provide the necessary treatment efficiency, do not allow to
create a closed circulation of water at enterprises, to use or re-
generate valuable components of wastewater, and to ensure their

economically feasible disposal. Therefore, the research is aimed
at improving the process of coagulation wastewater treatment of
leather factories using mathematical modeling and optimization
methods. This will make it possible to modernize existing waste-
water treatment schemes. The experiments were carried out on the
Niva Jar-test laboratory unit, which allows simultaneous examina-
tion of 6 samples. Samples of wastewater from leather production
after the fattening-filling and dyeing stages were studied. The effec-
tiveness of the coagulation process was determined by the degree of
wastewater treatment. The factors were analyzed and the intervals
of variation of factors that have a significant impact on the process
of coagulation treatment of wastewater from leather factories were
established. An experiment plan was drawn up and implemented
in order to study the effect of coagulants based on aluminum and
ferrum, as well as flocculants on the quality of wastewater treat-
ment. The choice of quality indicators of the coagulation process is
substantiated. A statistical analysis of the results of experimental
studies was performed, a correlational analysis of the interdepen-
dence of parameters and indicators of the quality of the coagulation
process was performed. Aluminum-based coagulant has been found
to be more effective than iron-based coagulant. The results of ma-
thematical modeling were used to determine the optimal parameters
of the coagulation process: pH 10, coagulant dose — 2.5 g/dm?, floc-
culant dose — 100 mg/dm?.

Keywords: wastewater from leather factories, coagulation, degree
of treatment, optimal parameters of the coagulation process.
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The object of the study is the process of purifying natural waters
using coagulants of natural and industrial origin. The subject of the
study is the analysis of the effectiveness of coagulants of natural and
industrial origin.

Today, there is great interest in finding alternative methods of
water purification that would be more economical and environmen-

tally friendly. The availability of clean and safe water is especially
important during times of martial law. Coagulants of natural origin
can be an affordable and effective means of water purification and
disinfection. One of the important advantages is availability, which
indicates the possibility of becoming an alternative to chemical
coagulants. Thus, there is a need to study the possibility of using
natural coagulants both on an industrial scale and in emergen-
cy conditions.

This study presents a characterization of existing coagulants of
natural origin, an analysis of the effectiveness of their use, compari-
son with chemical analogues, as well as an analysis of the effective-
ness of using Moringa oleifera as a natural coagulant.

During the work, two coagulants were synthesized from red mud
from aluminium production. A comparative analysis of coagulants
synthesized from red mud, Moringa oleifera, aquatone and alumi-
nium sulphate was carried out. All reagents were used to remove ture
bidity and other impurities. The studies were carried out 3 times in
different seasons of the year. All results were compared to determine
the most effective coagulant and its dose.

As a result, it was found that all of these coagulants can be used
and reduce water treatment costs at local water treatment plants.
The natural coagulant can be used in areas where there is no access
to a central water supply, especially in war zones.

Keywords: coagulation, natural coagulant, Moringa oleifera, wa-
ter treatment, turbidity, synthesized coagulants.
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