UNIVERSITY OF BELGRADE
TECHNICAL FACULTY IN BOR

BOOK OF
ABSTRACTS

8" INTERNATIONAL STUDENT
CONFERENCE ON TECHNICAL
SCIENCES

SCAD3
@

8% INTERNATIONAL
STUDENT CONFERENCE
on Technical Sciences

20-21 October,
Bor Lake, Serbia

Editor: Uros Stamenkovié



Book of Abstracts,
8t International Student Conference on Technical Sciences ISC 2023

Editor:
Doc. dr Uros Stamenkovic
University of Belgrade - Technical Faculty in Bor

Technical Editors:

Milan Nedeljkovié, dipl. ing.

Avram Kovacevié, dipl. ing.

University of Belgrade - Technical Faculty in Bor

Publisher: University of Belgrade - Technical Faculty in Bor
For the publisher: Dean, Prof. dr Dejan Tanikié¢
Circulation: 50 copies

Year of publication: 2023

Printed by “GRAFIKA GALEB DOO” NIS, 2023

ISBN 978-86-6305-141-6
CIP - Karasorusanuja y nyoaukaiuju Haponma 6ubamnoreka Cpbuje, Beorpan

622(048)
669(048)

66(048)
66.017/.018(048)

INTERNATIONAL Student Conference on Technical Sciences (8 ; 2023 ;
Borsko jezero)

Book of abstracts / 8th International Student Conference on Technical
Sciences ISC 2023, 20-21 October, Bor Lake, Serbia ; [organized by University
of Belgrade, Technical Faculty in Bor] ; editor Uro§ Stamenkovié. - Bor :
University of Belgrade, Technical Faculty, 2023 (Ni§ : Grafika Galeb). - VII, 51
str. ; 24 cm

Tiraz 50. - Bibliografija uz vecinu apstrakata.
ISBN 978-86-6305-141-6

a) PynmapctBo -- AtictpakTu b) MeTaaypruja -- AicTpakTi v) XeMHjcKa
TEXHOAOTH]a -- ATICTPaKTH g) TeXHUYKH MaTepHjasn -- AIICTPAKTH

COBISS.SR-ID 126594825



o 8th INTERNATIONAL STUDENT CONFERENCE
@ ON TECHNICAL SCIENCES

[
8™ INTERNATIONAL . .
STUDENT CONFERENCE October 20th — 21st, 2023, Bor lake in Bor (Serbia)
on Technical Sciences www.tfbor.bg.ac.rs https://ioc.tfbor.bg.ac.rs/isc2023/

8th International Student Conference on Technical Science,
ISC 2023.

Is organized by

UNIVERSITY OF BELGRADE, TECHNICAL FACULTY IN BOR

and co-organized by

University of Zenica, Faculty of engineering and natural sciences,
Zenica, Bosnia and Herzegovina

University in PriStina, Faculty of Technical Science, Kosovska
Mitrovica,
Serbia;

University of Montenegro, Faculty of Metallurgy and Technology,
Podgorica, Montenegro;

University of Tuzla, Faculty of Technology, Tuzla, Bosnia and
Herzegovina;

University of Chemical Technology and Metallurgy, Faculty of
Metallurgy and Material Science, Sofia, Bulgaria;



8th INTERNATIONAL STUDENT CONFERENCE
@ ON TECHNICAL SCIENCES

) -
8™ INTERNATIONAL . .
STUDENT CONFERENCE October 20th — 21st, 2023, Bor lake in Bor (Serbia)

on Technical Sciences www.tfbor.bg.ac.rs https://ioc.tfbor.bg.ac.rs/isc2023/

TABLE OF CONTENTS

Invited lecture: Yuhui Zhang, Shuhong Liu, Yuling Liu; Mentor: Yong Du (China)

MICROSTRUCTURAL SIMULATION OF AGEING PRECIPITATION BASED ON
THE DIFFUSION STUDY OF THE HCP A3 PHASE IN Mg-Al-Sn ALLOYS

Student: Marina Markovié; Mentor: Milan Gorgievski (Serbia)

REMOVAL OF COPPER IONS FROM AQUEOQUS SOLUTIONS USING ONION
PEELS AS AN ADSORBENT

Students: Nizama Baruéija, Armin Causevi¢, Merjem Deliba$i¢; Mentor: Hasan
AvduSinovié (Bosnia and Herzegovina)
INFLUENCE OF GRAPHITE MORPHOLOGY ON THERMAL CONDUCTIVITY

Student: Alexandr Chesnyak; Mentor: Tamara Tikhomirova (Russia)
WAYS TO SOLVE ALTERNATIVE ENERGY SOURCES

Student: Nikolay Palienko; Mentor: Tamara Tikhomirova (Russia)
DEVELOPMENT OF GEOTHERMAL ENERGY IN THE WORLD

Student: Andrey Slyunkin; Mentor: Tamara Tikhomirova (Russia)
THE USE OF BIOENERGY RESOURCES IN THE PRODUCTION OF ELECTRICITY

10

Students: Alida Kusié, Ilma Bosnjak; Mentor: MiliSa Todorovi¢ (Bosnia and
Herzegovina)

SAFETY AND HEALTH IN COKING PLANTS THROUGH THE APPLICATION OF
ENGINEERING MEASURES

13

Student: Aleksandra Radié; Mentor: Danijela Voza (Serbia)

METHODS FOR PRIORITISATION OF SUSTAINABLE DEVELOPMENT GOALS
(SDGS) - AN OVERVIEW

14

Student: Marija Kovaé; Mentor: SneZana Vuceti¢ (Serbia)

NON-DESTRUCTIVE TESTING OF INORGANIC MATERIALS AS
DECISION TOOL IN CULTURAL HERITAGE

17

10.

Student: Edita Bjeli¢; Mentors: Mersiha Suljkanovié, Jasmin Suljagié (Bosnia and
Herzegovina)

HYDROPHOBIC DEEP EUTECTIC SOLVENTS: PROMISING GREEN MEDIA FOR
BIOMASS TREATMENT

18

11.

Student: Milo§ Vuleta; Mentor: Jasmina Petrovié (Serbia)

CONSIDERATION OF THE INFLUENCE OF STIR CASTING PROCESS
PARAMETERS ON OBTAINING MMC CASTINGS

19

12.

Students: Nizama Barucija, Resul Cehaji¢, Mahir Dreco; Mentors: Almaida Gigovié-
Gekié, Amna HodZi¢ (Bosnia and Herzegovina)

INFLUENCE OF MIXING OF QUENCHING MEDIA ON MICROSTRUCTURE AND
HARDNESS OF STEEL 23MnB4

20

13.

Students: Mahir Dreco, Armin CauSevié; Mentors: Branka Muminovié, Behar Alié,
Almaida Gigovi¢-Gekié (Bosnia and Herzegovina)
TESTING OF WELDED JOINTS WITH LIQUID PENETRANTS

21

14.

Students: Vedran Milankovié¢, Tamara Tasi¢; Mentor: Tamara Lazarevié-Pasti
(Serbia)

REMOVAL OF CHLORPYRIFOS AND MALATHION USING SPENT COFFEE
GROUNDS — ISOTHERM STUDY

22




: 8th INTERNATIONAL STUDENT CONFERENCE
@ ON TECHNICAL SCIENCES

) g
8™ INTERNATIONAL . .
STUDENT CONFERENCE October 20th — 21st, 2023, Bor lake in Bor (Serbia)

on Technical Sciences www.tfbor.bg.ac.rs https://ioc.tfbor.bg.ac.rs/isc2023/

THE USE OF BIOENERGY RESOURCES IN THE PRODUCTION
OF ELECTRICITY

Student: Andrey Slyunkin
Mentor: Tamara Tikhomirova

Belgorod State Technological University. V.G. Shukhov, Belgorod, Russia

Abstract

The use of bioenergy resources in electricity production is a relevant and effective direction in the field
of renewable energy sources. Bioenergy is based on the utilization of organic material, such as plant
residues, animal manure, biomass, for the production of electricity. This process reduces dependence
on fossil fuels and mitigates harmful impacts on the environment. The article discusses various methods
of bioenergy production, such as biogas, bioethanol, biodiesel, and their advantages and limitations.
Global experiences and examples of successful utilization of bioenergy resources are analyzed,
highlighting the economic and environmental feasibility of bioenergy utilization in electricity
production. Research findings confirm that the use of bioenergy resources represents a promising
solution for diversifying and enhancing the resilience of the energy sector and contributes to the
achievement of sustainable development goals.

Bioenergy resources, the most common of which are biomass and its derivative biogas, are one of the
current alternative ways to obtain energy, including electricity. However, their use, particularly biomass
utilization, until recently involved burning fuel either in open fires or in furnaces, resulting in relatively
low energy efficiency.

It should be noted that this method is extremely environmentally friendly, which is crucial in today's
world with its focus on environmental conservation. The use of biomass for energy production through
modern technologies is environmentally safer compared to traditional organic resources such as coal
and oil. Biomass-based electricity production is considered to be the most environmentally reliable
sector of the energy industry, as it contributes to reducing environmental pollution [1].

Let us consider bioenergy resources. Biomass in bioenergy refers to organic matter formed in plants
through photosynthesis that can be used to generate energy, including all types of vegetation,
agricultural and forestry waste, and other types of industrial waste. Moreover, with a broad approach to
the issue, biomass can also include non-vegetable household and industrial waste that can be utilized
using the same principles [2].

Biomass can be classified into primary biomass and secondary biomass depending on its use and sources
of renewal. Ground and aquatic plant worlds are the sources of primary biomass, while secondary
biomass includes waste biomass generated after the collection and processing of primary biomass into
finished products, as well as waste generated during human and animal activities [3, 4].

Therefore, modern bioenergy allows for energy production using various types of biomass, such as:
1. Logging and wood processing residues
2. Agricultural residues - plant and animal
3. Aquatic plant biomass.

Biomass, primarily in the form of wood fuel, is a fundamental source of energy for nearly a quarter of
the world's population. It is often the only available energy source for rural areas. Additionally, biomass
as an energy source plays a significant role in developed countries, accounting for about one-seventh
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of the world's fuel volume and ranking third in terms of energy production, along with natural gas.
Notably, biomass generates four times more energy than nuclear power [5]. In addition to direct use in
energy production, biomass is used in the production of biogas from agricultural and household waste.
Thus, the processing of biomass through anaerobic fermentation to produce biogas, which contains
about three-quarters methane, and organic fertilizers, holds a significant place in unconventional energy
production. The biogas produced is a mixture of methane and carbon dioxide formed during the
anaerobic digestion in so-called methane tanks, designed and operated to maximize the extraction of
methane. The energy obtained from burning biogas can be comparable to the energy from fossil fuels.
Another important note is that the process of converting biomass into biogas results in much lower
levels of harmful microorganisms in the waste compared to the original material.

It is also noted that the production of biogas is economically justified and preferable for processing a
continuous stream of waste, such as livestock manure, slaughterhouse waste, plant residues, etc. The
economic benefits include the elimination of the need for pre-collection of waste and the organization
and management of waste delivery; it is known how much and when waste will be received. Biogas
production, possible in installations of various scales, is particularly effective in agro-industrial
complexes, where there is the possibility of a complete ecological cycle [5]. Biogas can be used in
household applications such as cooking, heating buildings, lighting, as well as for operating various
machinery, transportation, and power generators.

The relevance and effectiveness of biogas utilization in the modern world are demonstrated by the
experience of countries lacking natural gas, such as the People's Republic of China. For example,
China's experience indicates that remote rural areas can be reasonably gasified using small bio-
installations that operate on organic waste from private households and agro-industrial enterprises [6].

In addition, bioenergy can also include the use of other technologies such as thermal processing of
biomass (pyrolysis, gasification), or the use of agricultural crop residues, forestry residues, and food
industry waste as fuel for electricity production.

One of the main advantages of using bioenergy resources for electricity production is their renewability.
Bioenergy is based on the use of organic materials that can be replenished in natural cycles, making this
form of energy sustainable and environmentally friendly.

Furthermore, the use of bioenergy resources also contributes to reducing greenhouse gas emissions, as
bioenergy is based on the use of organic material that, when burned, releases an amount of carbon
dioxide that can be absorbed by plants during photosynthesis, creating a carbon-neutral cycle of
greenhouse gas emissions.

Bioenergy also helps reduce dependence on oil and other fossil fuels, as biomass can be produced
locally and used on-site for electricity production, which can reduce the reliance on fuel imports and
improve regional energy security.

However, like other energy sources, bioenergy also has its drawbacks. Bioenergy production from
biomass can compete with food production, as it uses agricultural crops and land resources. Therefore,
it is important to maintain a balance between bioenergy production and food security.

It is also important to consider the environmental aspects of bioenergy production, as uncontrolled use
of biomass can have negative consequences, such as soil degradation, loss of biodiversity, and
emissions of harmful substances into the atmosphere.

Thus, the use of bioenergy resources for biogas production and the production of high-quality fertilizers
associated with it is currently relevant and highly effective.

Keywords: Energy, Biomass, Biogas, Bioenergy
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