Komitet za termodinamiku i fazne dijagrame Srbije

u saradnji sa:
Fakultetom tehnickih nauka u Kosovskoj Mitrovici,
Tehnickim fakultetom u Boru 1
Associated Phase Diagram and Thermodynamics Committee
(Poland, Czech Republic, Hungary, Bulgaria, Slovenia, Serbia,
Montenegro, Romania, Croatia, Bosnia and Herzegovina)

DVANAESTI SIMPOZIJUM O TERMODINAMICI
[ FAZNIM DIJAGRAMIMA

sa medunarodnim ucescem

ZBORNIK IZVODA RADOVA

Kosovska Mitrovica,
20-21. jun 2025. god.



Dvanaesti simpozijum o termodinamici i faznim
dijagramima

Izdavac: l
Fakultet Tehni¢kih nauka , \
Knjaza Milosa br.7, 38220 Kosovska
Mitrovica

Tel/Fax: (+381 28) 425-320 / 425-322

office @ftn.pr.ac.rs .
Zaizdavaca:

Dekan,

Prof. dr Jordan Radosavljevié¢

Urednik:
Prof. dr DusSko Mini¢

Kompjuterska obrada:
Doc. dr Aleksandar Pordevi¢
Prof. dr Milena Zecevié¢

Godina izdavanja:
2025

Tiraz: 100 primeraka
ISBN: 978-86-81656-84-6

gtampa: Grafit Raska

Na osnovu ¢lana 55. stav. 1. tacke 8. 1 38. Statuta Fakulteta
tehni¢kih nauka u Kosovskoj Mitrovici, Nastavno-nau¢no
vece na svojoj sednici odrzanoj dana 22.01.2025. godine,
donelo je ODLUKU br. 44/3-10 o organizovanju nau¢nog
skupa u 2025. godini, pod naslovom: ,,Dvanaesti
simpozijum o termodinamici i faznim dijagramima“.

OMOoM




Simpozijum je finansijski podrzan od strane
Ministrastva nauke, tehnoloskog razvoja i
inovacija Republike Srbije






Dvanaesti simpozijum o termodinamici
i faznim dijagramima

Naucni odbor

Prof. dr D. Mini¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia) predsednik nau¢nog odbora,

Prof. dr M. Zedevi¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevi¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Prof. dr Y. Du, (Research Institute for Powder Metallurgy, Central South
University, China)

Prof. dr G. Kaptay, (Research Institute for Nanotechnology BAYNANO,
Hungary)

Prof. dr J. Medved, (University of Ljubljana, Faculty of Natural Science and
Engineering, Slovenia)

Prof. dr A. Udovsky, Federal State Institution of Science, Baikov Institute of
Metallurgy and Materials Science, Rusia

Doc. dr T. Holjevac Grguri¢, (University of Zagreb, Faculty of Metallurgy Sisak,
Croatia)

Prof. dr D. Ble¢i¢, (University of Montenegro, Faculty of Metallurgy and
Technology, Montenegro)

dr V. Cosovi¢, (University of Belgrade, Institute of Chemistry, Technology and
Metallurgy, Serbia)

dr N. Talijan, (University of Belgrade, Institute of Chemistry, Technology and
Metallurgy, Serbia)

Prof. dr N. Strbac, (University of Belgrade, Technical Faculty in Bor, Serbia)

dr A. Kostov, (Mining and Metallurgy Institute, Bor, Serbia)

dr M. Soki¢, (University of Belgrade, ITNMS, Serbia)

dr B. Markovi¢, (University of Belgrade, ITNMS, Serbia)

Organizacioni odbor

Doc. dr A. Dordevié¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia) — Predsednik organizacionog odbora

Prof. dr D. Minié¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr M. Zedevi¢, (University of Pristina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevi¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Doc. dr Lj. Balanovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)
dipl. inZ. J. Petrovié, (University of Belgrade, Technical Faculty in Bor, Serbia)
dipl. inZ. K. BozZinovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)



Recenzentski odbor

Prof. dr D. Mini¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr M. Zecevi¢, (University of PriStina, Faculty of Technical Sciences,
Kosovska Mitrovica, Serbia)

Prof. dr D. Manasijevi¢, (University of Belgrade, Technical Faculty in Bor,
Serbia)

Prof. dr Y. Du, (Research Institute for Powder Metallurgy, Central South
University, China)

Doc. dr Lj. Balanovi¢, (University of Belgrade, Technical Faculty in Bor, Serbia)



Sadrzaj

Dragan Manasijevi¢, Dusko Mini¢, Milena Zecevié¢
O aktivnostima Komiteta za termodinamiku i fazne dijagrame Srbije u

I proteklom periodu 1
2. Trenutni ¢lanovi Komiteta za termodinamiku i fazne dijagrame Srbije 4
Spisak objavljenih radova u Casopisima medunarodnog znacaja Clanova

3. Komiteta za termodinamiku i fazne dijagrame Srbije u periodu 2024-2025.
godina 5

Plenarno predavanje:
Dragan Manasijevi¢, Ljubisa Balanovi¢, Ivana Markovi¢, Milan Gorgievski,
Uros Stamenkovié¢, Avram Kovacevic¢

1. Al-Sn alloys as composite phase change materials for thermal energy storage:
microstructural and thermal characterization 11

Izvodi radova:
Dragan Manasijevi¢, Ljubisa Balanovi¢, Nicanor Cimpoesu, [vana Markovic,
Milan Gorgievski, Uro§ Stamenkovi¢, Aleksandra Stepanovic¢

L. Microstructural and thermal properties of the Al-Cu eutectic alloy 15
Kristina Bozinovi¢, Dragan Manasijevi¢, Ljubisa Balanovi¢, Ivana Markovi¢1d,
Milan Gorgievski, Uro§ Stamenkovi¢, Miljan Markovi¢

> Microstructural and thermal characterization of some alloys from the ternary

" Ag-In-Sn system 17

Milan Nedeljkovi¢, Srba Mladenovi¢, Vladan Cosovi¢, Ivana Markovié,
Jasmina Petrovi¢, Uro§ Stamenkovi¢, Milijana Mitrovi¢, Avram Kovacevic¢
Thermal properties of eutectic Sn-0.7Cu alloy reinforced with graphene

3. .
nanosheets produced by powder metallurgy technique 19
Milan Gorgievski, Miljan Markovié, Nada Strbac, Dragan Manasijevi¢, Vesna
Grekulovi¢, Dalibor Jovanovi¢, Marina Markovi¢

4.  Kinetic and DTA-TGA analysis of Cu2+ biosorption on hazelnut shells 21
Marina Markovié, Milan Gorgievski, Miljan Markovi¢, Nada Strbac, Vesna
Grekulovi¢, Milica Zdravkovi¢, Nemanja Milosevic¢

5 DTA-TGA and thermodynamic studies of walnut shells used for the

" biosorption of Cu2+ ions from synthetic solutions 23

Uro§ Stamenkovi¢, Ivana Markovi¢, Dragan Manasijevi¢, Vladan Cosovié,
Milan Gorgievski, Avram Kovacevi¢, Milan Nedeljkovi¢

6.  Melting temperatures and thermal properties of Sn-Bi alloys and composites 25




Uro$ Stamenkovic, Ivana Markovi¢, Milan Nedeljkovié, Kristina Bozinovi¢
Wetting behavior of Sn-Bi solder alloy and composites obtained by powder
metallurgy

27

Ivana Markovi¢, Milica Volojanovi¢, Uro$ Stamenkovi¢, Dragan Manasijevic,
Milan Nedeljkovi¢, Ljubisa Balanovi¢

Microstructure of Sn-Ag-Cu Composites: Sintered State and Post-Soldering
Analysis

29

Milijana Mitrovi¢, Sasa Marjanovi¢, Biserka Trumi¢, Vesna Krsti¢, Milan
Nedeljkovi¢, Jasmina Petrovic¢

Influence of extrusion process on the comminution of the microalloyed
Cu-Fe-P alloy structure

31

10.

Jasmina Petrovi¢, Srba Mladenovi¢, Milan Nedeljkovi¢, Ivana Markovi¢, Uro$
Stamenkovi¢, Milijana Mitrovi¢

Microstructure and potential of hybrid aluminum composites based on EN
AW-6061 reinforced with Al,03 and walnut shell ash

33

11.

Jasmina Petrovi¢, Srba Mladenovi¢, Milan Nedeljkovi¢, Ivana Markovic,
Milijana Mitrovi¢, Aleksandra Ivanovi¢

Protective role of gelatin in corrosion resistance of cold-formed copper wire

35

12.

Avram Kovacevi¢, Uro$ Stamenkovié¢, Milan Nedeljkovi¢
Review of material and process parameters in the production of
drawn SnPb wire

37

13.

Milan T. Pordevié¢, Aleksandar Todi¢, Aleksandar Pordevic¢
Experimental device for investigations of tribological influences in
sheet metal forming

39

14.

Aleksandar Todi¢, Milan T. Pordevi¢, DuSan Arsi¢, Aleksandar Pordevié¢

The influence of vanadium on the microstructure and electrochemical
properties of carbides in chromium-molybdenum steels

41

15.

Veljko Mini¢, Miljana Popovi¢, Milena Zecevi¢, Jelena Miladinovic,
Aleksandar Pordevic¢

Experimental results of phase transition temperatures of the Al-Bi-Ge ternary
alloys

43

16.

Aleksandar Pordevic, Dusko Mini¢, Yong Du, Milena ZecCevi¢
Electrical conductivity of the Al-Bi-Ge alloys

45

17.

Dusko Mini¢, Dejan Guresi¢, Yuling Liu, Milena Zecevié¢
Brinell hardness of the Al-Bi-Ge alloys

47

18.

Milena Zecevi¢, Dusko Mini¢, Aleksandar Pordevi¢, Veljko Mini¢
Experimental test of as-cast samples from the Al-Bi-Ge ternary system

49

19.

Veljko Mini¢, Aleksandar Pordevi¢, Yuling Liu, Dusko Mini¢, Milena Zecevi¢
Experimental test of phase equilibria of the Al-Bi-Ge ternary system at 400 °C

51

20.

Jovana Galjak, Miljana Krsti¢, Ivan Bogavac, Svetomir Milojevi¢, Gordana
Milentijevi¢

Characterization of coal fly ash for the production of coagulant for usage in
wastewater treatmen

53

-1 -



Miljana Krsti¢, Svetomir Milojevi¢, Jelena Avramovi¢, Ana Velickovi¢, Jovana
Galjak, Vlada Veljkovi¢
Temporal Fractionation and Modeling of Juniper Berry Oil Composition

21 During Hydrodistillation 55
Irma DerviSevié, Jelena Pokié
22. Bioremediation of plastic by microbiomes and its conversion into biopolymers 57
Miladen Sljivié¢, Miljojka Mijailovié, Svetomir Milojevi¢, Jovana Galjak,
Miljana Krsti¢
23. Obtaining distillate from the Leskovac quince variety 59
Ljiljana Babincev, Jovana Kulizi¢, Andela Babincev
24 Thermodynamic Analysis of Diastase Enzyme Degradation in Different
" Types of Honey 61
Jelena Poki¢, Jasmina Dedi¢, Irma DerviSevi¢
25 Environmental Impact Assessment of the REE at the area Contaminated with
" Lead Metallurgy Waste Deposit 63
Jelena Poki¢, Jasmina Dedi¢, Irma DerviSevi¢
26 The impact of gauge minerals Feldspar and Diopside Ferroan on heavy
" metals and REE penetration to the soil 65
Dimitrije Andi¢, Miroslav Soki¢, Aleksandar Jovanovi¢, Branisalv Markovic,
Vaso Manojlovi¢, Zeljko Kamberovié
27. Thermal decomposition of cerussite 67
Gvozden Jovanovi¢, Dimitrije Andi¢, Dragana Randelovic,
Danijela Smiljani¢, Branislav Markovi¢, Miroslav Soki¢
78 Application of Thermogravimetric analysis on
" combustion study of biomass for Zn extraction 69
Gordana Markovi¢, Vaso Manojlovi¢, Francisco Javier Dominguez Gutierrez,
Karol Frydrych
29. Phase Diagram Analysis of Ti-Mo-Sn System for p-Titanium Alloy Development 71

- iii -



T Fg 1 Dvanaesti simpozijum o termodinamici i faznim dijagramima

Microstructural and thermal properties of the Al-Cu eutectic alloy

Dragan Manasijevi¢!?, Ljubisa Balanovié¢!?, Nicanor Cimpoesu??,
Ivana Markovi¢!'c, Milan Gorgievski'd, Uro$ Stamenkovié!e,
Aleksandra Stepanovi¢!f

! Technical Faculty Bor, University of Belgrade, V.J. 12, 19210 Bor, Serbia
? Faculty of Materials Science and Engineering "Gh. Asachi", Technical University from
lasi, Bd. D. Mangeron 61A, 700050 lasi, Romania

1* dmanasijevic @tfbor.bg.ac.rs, 0000-0002-7828-8994
1° Jjbalanovic @tfbor.bg.ac.rs, 0000-0002-3551-6731
22 nicanor.cimpoesu @tuiasi.ro, 0000-0003-4373-017X
1€ imarkovic @tfbor.bg.ac.rs, 0000-0003-4431-9921
19 mgorgievski @tfbor.bg.ac.rs, 0000-0002-9899-719X
1¢ ustamenkovic @tfbor.bg.ac.rs, 0000-0002-7579-2159

1 aleksandrastepanovic119 @ gmail.com

Abstract

Understanding thermal characteristics such as thermal conductivity, specific heat
capacity, and latent heat of fusion is crucial when developing phase change
materials (PCMs) for latent heat energy storage (LHES) systems [1]. Among
metal-based PCMs, aluminum-based eutectic alloys have emerged as some of the
most extensively studied due to their favorable thermal and mechanical properties
[2].In this study, the Al-33.6 mass% Cu eutectic alloy was investigated in terms of
its microstructure, thermal diffusivity, thermal conductivity, specific heat, and
latent heat of melting. Techniques including scanning electron microscopy (SEM),
energy-dispersive spectroscopy (EDS), differential scanning calorimetry (DSC),
and the light flash method were employed. Analysis revealed that the alloy’s
microstructure contains both fine and coarse (Al)+Al,Cu eutectic phases.
Measurements showed that specific heat, thermal diffusivity, and thermal
conductivity all increase with temperature over the range of 25-400 °C. At room
temperature, the alloy exhibits a thermal conductivity of 134.3 W-m™.K™.. The
latent heat of fusion was determined to be 319.5J)-g7!. Overall, the findings
highlight the strong potential of the Al-Cu eutectic alloy as a candidate material for
use in phase change thermal energy storage applications.

Type of work: original research paper.
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(a) (b)
SEM image of the Al-33.6% Cu eutectic alloy:
(a) magnification 500x, (b) magnification 2000x.
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