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PREFACE

On behalf of the Organizing Committee, it is a great honor and pleasure to wish all the
participants a warm welcome to the 49" International October Conference on Mining and
Metallurgy (IOC 2017) held at Bor Lake, Serbia, 18 — 21 October 2017.

The IOC 2017 has been organized by the University of Belgrade, Technical Faculty in Bor, in
cooperation with Mining and Metallurgy Institute Bor. It is devoted to presenting recent research
results and advances in the fields of geology, mining, metallurgy, materials science, technology,
environmental protection, and related engineering topics. The primary goal of I0C is to bring
together academics, researchers, and industry engineers to exchange their experiences, expertise
and ideas, and also to consider possibilities for collaborative research.

This year’s conference is dedicated to the memory of Professor Dragana Zivkovic who was one
of our most loyal and active Committee members. The 4™ International Student Conference on
Technical Sciences (ISC 2017) will take place within the frame of IOC 2017. ISC provides a
unique opportunity for the students from both the country and the region to promote scientific
research and discuss future directions of research with the experts and specialists.

These proceedings include 153 papers from authors coming from universities, research institutes
and industries in 30 countries: Austria, Bosnia and Herzegovina, Bulgaria, China, Croatia, Czech
Republic, France, Germany, Hungary, India, Iran, Italy, Japan, Jordan, Kazakhstan, Libya,
Macedonia, México, Montenegro, Norway, Poland, Romania, Russia, Slovakia, Slovenia, South
Africa, Spain, Turkey, USA and Serbia.

Financial assistance provided by the Ministry of Education, Science and Technological
Development of the Republic of Serbia is gratefully acknowledged. The support of the sponsors
and their willingness and ability to cooperate has been of great importance for the success of
I0C 2017. The Organizing Committee would like to extend their appreciation and gratitude to all
the sponsors and friends of the Conference for their donations and support.

We would like to thank all the authors who have contributed to these proceedings, and also to the
members of the scientific and organizing committees, reviewers, speakers, chairpersons and all
the Conference participants for their support to IOC 2017. Sincere thanks to all the people who
have contributed to the successful organization of IOC 2017.

We look forward to welcoming you to the 50" International October Conference on Mining and
Metallurgy (IOC 2018), which will be held in October 2018.

On behalf of the 49" 10C Organizing Committee,

Assistant Professor Ivana Markovi¢, PhD

X
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IN MEMORIAM

Prof. dr Dragana Zivkovi¢
(13™ September 1965 — 26™ November 2016)

Dragana Zivkovi¢, a full professor and the dean at the Technical Faculty in Bor, University of
Belgrade and a full member of the Academy of Engineering Sciences of Serbia, gave an
immeasurable contribution to the development of science and education in the fields of
thermodynamics, metallurgical engineering and materials science. She left a deep trace, unique
in its nature, not only in Serbia, but also in the world.

Dragana Zivkovi¢ was one of the leading scientists in the field of Thermodynamics of
multicomponent metallic systems, Advanced metallic materials, Metallurgy of iron and steel,
Kinetics of metallurgical processes and Archacometallurgy. She published over 200 scientific
papers in international SCI journals, over 150 papers in national journals and more than 500
conference papers. Her papers have been cited more than 500 times.

She was involved in about 40 projects, about half of them being international, many of which
were coordinated by Dragana herself. She was a member of numerous international and national
scientific and professional organizations and associations, the editor-in-chief of Journal of
Mining and Metallurgy, Section B: Metallurgy, a member of editorial boards of several
international and national journals, the secretary of the Committee of thermodynamics and phase
diagrams of Serbia, and the chairman and a member of the scientific and organizing committees
of numerous national and international scientific conferences.

Through her continual participation at the International October Conference on Mining and
Metallurgy, as an author, as a member of the organizing committee and the president of the
scientific committee on several occasions, she managed to make this conference distinguishable
in wider scientific circles, connecting people through successful collaboration and lasting
friendships.

She was our dear friend, a valued and generous colleague and an inspiring teacher. She touched
all of us with her positive attitude, dedication, generosity and friendship.

For all of us who had the privilege to know her, she will always be the part of our lives.
The 49" I0C Organizing Committee

X1



The 49™ International October Conference on Mining and Metallurgy

18 - 21 October, 2017, Bor Lake, Bor, Serbia

www.ioc.tfbor.bg.ac.rs

TABLE OF CONTENTS

Plenary Lectures

Yong Du, Y.B. Peng, P.Zhou, Yu X. Xu, L. Chen, W.B. Zhang, C. Zhang, N. Li, C. Chen,
Y.R. Wang, Y.F. Pan, K.M. Cheng, K. Li, H.X. Tain, H. Li, J.Z. Long (China)

Integrated computational materials engineering for cemented carbides and hard-coating: theory

and applications 3
George Kaptay (Hungary)

Nano-calphad: Thermodynamics for nano-alloys 4
Rada Novakovi¢ (Serbia)

Thermophysical properties of liquid alloys: theory vs. experiments 8
Sini§a Tanackovi¢ (Serbia)

Geology and mining in Serbia 9
Section Lectures

lulian Riposan, Mihai Chisamera, Stelian Stan (Romania)

Control of graphite formation in commercial cast irons 15
Svetlana Ivanov, Dragoslav Guskovié, Srba Mladenovi¢, Ivana Markovi¢, Uro§
Stamenkovi¢ (Serbia)

Effects of electrochemical boriding process parameters on the formation of iron borides 19
Conference Papers

Bagdaulet Kenzhaliyev, Ainur Berkinbayeva, Zamzagul Dosymbayeva, Rustam

Sharipov, Azamat Yessengaziyev, Suleimenov Esen (Kazakhstan)

Applications of combined electrochemical reactions for the extraction of metals from 29
waste

Jacek Goérka, Marek Opiela (Poland)

The properties and structure of the area melted by the plasma arc steel microalloyed type 33
HSLA

Jacek Gorka, Andrzej Ozgowicz (Poland, Norway)

The properties and structure of welded joints using Laser Seam Stepper high-strength

steel Docol 1200M 37
Jacek Gérka (Poland)

The properties and structure of the HAZ thermomechanical rolled steel ST00MC 41
Daniela Grigorova, Danail Stoyanov, Rossitza Paunova (Bulgaria)

Investigation of the possibilities for waste fayalite containing material pelletization 45
Daniela Grigorova, Rossitza Paunova (Bulgaria)

Kinetics of fluxed and carbon composite pellets containing waste fayalite 49

xiil



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Marko Pavlovié, Ljubi$a Andri¢, Dragan Radulovié, Zoran Ceganjac (Serbia)

The influence of mechanical activation of talc- filler on the quality of the refractory

. 53
coatings

Vesna Angelevska, Vasko Stojanovski, Cvete Dimitrieska, Sevde Stavreva
(Macedonia)

Metodology for measuring of the transfer conveyor BRs 5500 load coordinates 57

Vasko Stojanovski, Vesna Angelevska, Cvete Dimitrieska, Sevde Stavreva
(Macedonia)

Stability of transfer conveyor BRs 5500 after reconstruction 61
Zoran Miji¢, Luka Ili¢, Maja Kuzmanoski (Serbia)
Raman lidar for atmospheric aerosol profiling in Serbia 65

Zoran Miji¢, Mirjana Perisi¢, Luka Ili¢, Andreja Stoji¢, Maja Kuzmanoski (Serbia)
Air mass transport over Balkans region identified by atmospheric modeling and aerosol

lidar technique 69
Alexander Udovsky, Dmitry Vasilyev (Russia)

Manifest_a_tion of ferro-, anti-ferro and paramagnetic phase diagram as specific heat 73
singularities of Fe-Cr alloys

Alexander Udovsky, Mikhail Kupavtsev, Dmitry Vasilyev (Russia)

Application of a three-sublattice model for consistent calculations of the structural and 77

thermodynamic properties of the o-phase of Fe-Cr and Fe-V alloys for T=0K

Krsto Mijanovi¢ (Bosnia and Herzegovina)
Enhancement parameters workability with changes tribological characteristics of tools 81

Alina Badulescu, Daniel Badulescu (Romania)
Privatization and corporate governance in the metallurgical industry of cee economies: a

. 85
review
Kemal Arslan, Kaan Soysal, Omer Faruk Murathan (Turkey)
Surface characterization of boron nitride nanotubes (BNNT) 89
Georgi Patronov, Irena Kostova (Bulgaria)
Influence of rare earth dopants on zinc borophosphate materials 93
Alexander Udovsky (Russia)
Magnetism and size factor as main reasons of the birth of segregation at grain 97
boundaries in bcc- Fe - Me alloys
Victor Grafutin, Irene Evstyukhina, Vladimir Kolotushkin, Victor Miloserdin,
Andrew Mischenko, Serge Rudakov, Antony Sharapov, Alexander Udovsky, Yury
Funtikov (Russia)
Investigations of short-range order and defects in iron- chromium alloys by nuclear 102

physics methods

Ivan Saenko, Alexander Udovsky, Olga Fabrichnaya (Russia, Germany)
Experimental investigation of the Fe,O3—Y,03 system and thermodynamic calculations 106

Erduan Mehmed, Vladislava Stefanova, Nadezhda Kazakova (Bulgaria)
Effect of impurities Co, Sb and Ge on current efficiency and energy consumption during

: _— 110
zinc electrowinning
Can Civi, Tugge Yagci, Enver Atik (Turkey)
Induction sintering of different shaped powder metal parts 114

Xiv



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Christof Lanzerstorfer, Stefan Grill, Andreas Steinwandter (Austria)
Top-gas cleaning at blast furnaces: comparison of wet and dry systems 119

Daniel Krzanovi¢, Dejan Stevanovié, Nenad VuSovi¢, Radmilo Rajkovi¢, Ivana
Jovanovi¢ (Serbia)

Analysis the effects of the mining operating costs to the net present value in integrated

system of mining - metallurgy, case study: the open pit south mining district Majdanpek 124

Aleksandra Kozlowska, Adam Grajcar, Piotr Sendla (Poland)

Improvement of corrosion resistance of high-Mn steel by constituting passive film in

HNO; solution 128

Barbara Grzegorczyk, Aleksandra Kozlowska, Adam Grajcar (Poland)

Microstructure and mechanical behavior of progressively deformed automotive sheet

steel with high-Mn content 132

Aleksander Lisiecki, Agnieszka Kurc-Lisiecka (Poland)
Laser welding of new grade of advanced high strength steel 136

Milorad Gavrilovski, Zeljko Kamberovi¢, Vesna Nikoli¢, Zoran Andi¢ (Serbia)
Blast furnace slag as a raw material in cement clinker production 140

Jelena Petrovié¢, Marija Mihajlovi¢, Mirjana Stojanovi¢, Marija Petrovi¢, Marija
Koji¢, Jelena Milojkovi¢ (Serbia)
Enhanced Cu®* adsorption ability of grape pomace hydrochar upon alkali modification 144

Marcin Zuk, Jacek Gorka (Poland)
Heat treatment of microalloyed steel including vanadium 148

Bernard Wygledacz, Tomasz Kik, Marcin Zuk (Poland)
Numerical simulation and examinations of WCL tool steel laser hardening thermal cycle 152

Piotr Palimaka, Stanislaw Pietrzyk, Krzysztof Gebski, Wojciech Gebarowski,
Michal Stepien (Poland)

Hydrometallurgical recycling of neodymium from permanent magnets 156
Bauyrzhan Surimbayev, Aliya Baikonurova, Lyudmila Bolotova (Kazakhstan)
Studying of the process of gravity concentration of gold-containing ores 160

Shynar Altynbek, Lyudmila Bolotova, Anatoly Romanenko, Aliya Baikonurova
(Kazakhstan)

Selecting elulating solutions for desorbtion of cobalt with saturated gold-containing resin 163

Ajka Aljilji, Shaip Buduri
The methodological approach to the processing of mechanical and electrical properties

ternary system Bi-In-Cu, Cu-In-Sh 166
Stevo Jacimovski, Jovan Setraji¢, Sini§a Vucenovié¢ (Serbia, Bosnia and Herzegovina)
Electron heat transport in graphene 170
Sini§a Vudenovié¢, Stevo Ja¢imovski, Jovan Setraji¢ (Serbia, Bosnia and Herzegovina)
Mechanical characteristics of metalline nanofilms 174
Jovan Setrajéié, Sini$a Vu&enovié, Stevo Jaé¢imovski (Serbia, Bosnia and Herzegovina)
Selectivity in optic properties of nanoscopic film-structures 178
Shteryo Lyomov (Bulgaria)

Deep directional diamond drilling challenges at Sudbury region, Canada 182

XV



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Miomir Miki¢, Ivana Jovanovi¢, Radmilo Rajkovi¢, Srdana Magdalinovié (Serbia)
Noise and vibroacustic sources in open-pit mines of mineral raw materials and their

. 190
impact

Anja Terzi¢, Nina Obradovié, Vaclav Pouchly, Karel Maca, Dragan Radulovi¢,

Ljubisa Andri¢ (Serbia, Czech Republic)

Effects of different sintering routes on the properties of steatite-based ceramics 194
Marcin Adamiak, Artur Czuprynski, Adam Kopys¢ (Poland)

The properties of arc sprayed aluminium coatings on armor grade steel 198

Ruzica Manojlovi¢, Ratko Ilievski, Blagoj Rizov, Dafinka Stoevska-Gogovska,
Zagorka Koneska (Macedonia)

Quality of hot rolled thin steel plates 202

SneZana UroSevi¢, Milovan Vukovi¢, Nada Strbac (Serbia)

Safety at work and occupational health as liabilities and task for management in

production companies 206

David Bombac, Tatjana PirtovSek, Goran Kugler, Milan Ter¢elj (UK, Slovenia)
On the hot workability improvement of AISI M42 tool steel 211

Olga Ivanovna Nochrina, Denis Viktorovich Valuev, Irina Dmitrievna Rozhihina,
Yuri Evgenevich Proshunin, Alexander Alexandrovich Saprykin, Natalya
Anatolyevna Saprykina, Yegor Arturovich Ibragimov (Russia)

Preparation and usage of high quality manganese-containing materials from ferroalloy

217
waste

Milan Gorgievski, Dragana Bozi¢, Velizar Stankovi¢, Nada Strbac, Ljubisa
Balanovié¢, Vesna Grekulovié, Srdan Zivkovi¢ (Serbia)

Characterization of the corn stalks by SEM-EDX and DTA-TGA techniques 221

Marija Petrovi¢ Mihajlovi¢, Milan Radovanovi¢, Ana Simonovic¢, Zaklina Tasié,
Snezana Mili¢, Milan Antonijevi¢ (Serbia)

Imidazole as copper corrosion inhibitor in artificial blood plasma 225

Ana Simonovié¢, Marija Petrovi¢ Mihajlovi¢, Milan Radovanovic¢, Zaklina Tasic¢,
Snezana Mili¢, Milan Antonijevi¢ (Serbia)

1,1-sulfonyldiimidazole and 1,2-dimethylimidazole as copper corrosion inhibitors in 0.5

M sodium chloride 229
Monika Kciuk, Agata Pawlowska (Poland)

The influence of the heat treatment on the corrosion resistance of C45 steel 233
Vesna Cvetkovié¢, Natasa Vukiéevi¢, Jasmina Stevanovi¢, Jovan Jovicevié¢ (Serbia)
Aluminium electrodeposition from chloroaluminate melts 237
Vesna Cvetkovié, Niko Joviéevié, Natasa Vukicevi¢ (Serbia, USA)

Aluminium underpotential deposition onto zirconium 241
Sonja Miliéevié,vDragan Povrenovié, Vladan MiloSevié, Jelena Carapié, Ana

Popovié, Milos Cabarkapa (Serbia)

Mathematical model for predicting the copper removal capacity on different zeolites 245
Ana Kostov, Aleksandra Milosavljevi¢, Zdenka Stanojevi¢ Simsi¢ (Serbia)

Hardness of the shape memory copper-based alloys 249

Xvi



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Zdenka Stanojevi¢ Sims§i¢, Ana Kostov, Dragana Zivkovi¢t, Dragan Manasijevié,
Ivana Markovié¢, Desimir Markovi¢, Aleksandra Milosavljevi¢ (Serbia)

Hardness and microhardness of the alloys from section with 80 at% Cu in ternary Cu-Al-

Ag system 253

Slavica Milgtic’, Dejan Bogdanovi¢, Dragan Milanovié, Vesna Coni¢, Zdenka
Stanojevi¢ Simsié¢, Miladin Purié (Serbia)
AHP analysis of specific environment context of the organization 257

Ana Radojevi¢, SneZana Serbula, Tanja Kalinovi¢, Jelena Petrovié, Jelena
Milosavljevié¢, Jelena Kalinovi¢ (Serbia)

Assessment of metal/metalloids from atmospheric deposition using unwashed foliar

261
samples

Tanja Kalinovi¢, SneZana Serbula, Ana Radojevi¢, Jelena Kalinovié, Jelena
Milosavljevi¢, Mirjana Steharnik (Serbia)
Root zone soil of elder, linden and pine as indicator of environmental pollution 265

SneZana Serbula, N.N. Mijatovi¢, Jelena Milosavljevié, Ana Radojevi¢, Tanja
Kalinovi¢, Jelena Kalinovi¢, R.M. Kovacevi¢ (Serbia)

Zn and Pb uptake and translocation in nettle from metal polluted area 269

Vesna Coni¢, Suzana Dragulovié, Aleksandra Milosavljevi¢, Ana Kostov, Vesna
Krstié, Zdenka Stanojevi¢ Simsié¢, Dragan Milanovié (Serbia)
Microstructural analysis of polymetallic ore Bobija 273

Daniel Okanigbe, Abimbola Popoola, lyiola Otunniyi (South Africa)

Investigation into the oxidative roasting and kinetic analysis of a waste copper smelter

dust 217

Daniel Okanigbe, Abimbola Popoola (South Africa)
A review of process options for the recovery of copper from waste copper smelter dust 281

Dragan Ignjatovi¢, Vedran Kostié, Lidija Durdevac Ignjatovi¢, Dejan Miti¢, DuSan
Tasié (Serbia)
Software package Slide 6.0 application for dimensioning protective pillar in function of

preserving the slope stability 286
Lidija Durdevac Ignjatovi¢, Dragan Zlatanovi¢, Dragan Ignjatovi¢, Milenko

Ljubojev, Marija Nikoli¢ (Serbia)

Testing of approved recipe for backfill on the excavation model in a vertical plane for the 990
ore body Bor river

Sujay Patil, Sabita Sarkar, Sarbendu Sanyal (India)

Quantitative analysis of separation efficiency of flow control devices in single strand slab 294
caster tundish

Jelena Pokovié¢, Dejan Tanikié¢, Ruzica Nikoli¢, Sasa Kalinovi¢ (Serbia, Slovakia)

Analysis of the fatigue life and structural improvment of supporting beam of the vibrating 298
screen

Zorica Sovrli¢, SneZzana ToSi¢, Sladana Alagi¢, Marija Milivojevié, Jelena Petrovié,
Tamara UroSevi¢, Renata Kovacevié¢ (Serbia)

Determination of heavy metals in the honey samples from the city of Bor and the 302
surrounding area

Branislav Rajkovi¢, Dejan Taniki¢, Zoran Ili¢ (Serbia)

Technological installations of filter presses in flotation plant of mine Lece 306

xvii



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Milenko Jovanovi¢, Miroslava Maksimovié¢, Vladan Marinkovi¢, Radmilo Rajkovi¢,
Miomir Mikié, Mira Coci¢ (Serbia)
Quality and application possibilities of bleck gabro from site "Crna reka" 310

Piotr Palimaka, Stanislaw Pietrzyk, Krzysztof Gebski, Wojciech Gebarowski,
Michal Stepien (Poland)

Hydrometallurgical recycling of neodymium from permanent magnets 314

Nicanor Cimpoesu, Silviu Octavian Gurlui, Georgiana Dascalu, Dragos Cristian
Achitei, Ramona Cimpoesu (Romania)

Obtaining of NiTi shape memory thin film using PLD technique 318

Boyan Yordanov, Dimitar Krastev, Rumen Petkov, lliyan Mitov, Elisaveta Koleva
(Bulgaria)
Reduction of copper oxide with powder carbon at electrothermal roraty bed conditions 322

Dragos Cristian Achitei, Nicanor Cimpoesu, Ramona Cimpoesu, Gheorghe Nemtoi
(Romania)

Complex structural analysis of the AlISI 420 steel 326

Wojciech Gebarowski, Stanistaw Pietrzyk, Piotr Palimaka (Poland)

Oxide coatings produced on aluminium by PEO process at different frequency of pulsed

330
current

Bojan Drobnjakovié¢, Velimir Stefanovié, Sasa Pavlovi¢ (Serbia)
Geothermal energy-neglected energy potential in Serbia 334

Jelena Milojkovié¢, Marija Mihajlovi¢, Zorica Lopicié, Tatjana So$tarié, Jelena
Petrovi¢, Marija Koji¢, Mirjana Stojanovi¢ (Serbia)

Biosorption of heavy metals from mining influenced water 338
Nikola Dokié¢, Marinko Pavlovi¢, Dragan Tomi¢, Stefan Krsti¢ (Serbia)
Analyses of drilling and blasting in surface mining through 3GSM blastmetrix software 342

Jelena Stankovi¢, Silvana Dimitrijevié, Sandra Filipovi¢, Jelena Dordevi¢, Ana
Petrovi¢ (Serbia)

Effect of corrosion propagation in industrial aggressive environment onto strength of

axially tensioned element 346

Andrzej Piotrowicz, Stanistaw Pietrzyk (Poland)
Non-mechanical method for recover polycarbonate disc from compact disc 350

Dragana Bozié¢, Radmila Markovi¢, Nobuyuki Masuda, Vojka Gardi¢, Zoran
Stevanovié, Ljubisa Obradovié¢, Masahiko Bessho (Serbia, Japan)

Metal losses caused by acid mine drainage 354

Masahiko Bessho, Tatjana Apostolovski Truji¢, Radmila Markovié¢, Dragana Bozi¢,
Nobuyuki Masuda, Zoran Stevanovié¢ (Japan, Serbia)

Recovery of copper from aqueous solution using various cross-linked gelatin hydrogels 358

Natalija Doli¢, Anita Begi¢ HadzZipasi¢, Zdenka Zovko Brodarac, Barbara Tubié
(Croatia)

Influence of medium and temperature on corrosion properties and microstructure of

copper and brass 362
Milorad Gavrilovski, Dejan Momcilovi¢, Vaso Manojlovié, Zeljko Kamberovié,

Ljubinko Sekuli¢ (Serbia)

Aluminothermic welding procedure for different profile crossover tram rails 366

xviii



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Biserka Trumié, Sasa Marjanovi¢, Vesna Krsti¢, Aleksandra Ivanovi¢, Silvana
Dimitrijevi¢, Drasko Stankovi¢ (Serbia)

The influence of tungsten content on the mechanical properties of platinum 370

Vesna Krsti¢, Marko Radoti¢, Jane Paunkovié, Lidija GomidZelovié, Violeta
Jovanovié¢, Branka PeSovski, Biserka Trumi¢ (Serbia)

Waste management in the municipality of Kragujevac, the Republic of Serbia 374
Essen Suleimenov, Sharipov R. Kh., Utelbayev B.T. (Kazakhstan)

Structure of inorganic aqueous solutions 378
Muhammet Kartal, Hatem Akbulut, Ahmet Alp (Turkey)

Production of Ni-carbon fiber coating by electroless deposition 381
Dalibor Konvicka, Vitaly Solodovnikov (Czech Republic, Russia)

Order fulfillment planning at Timkensteel 385

Satyananda Patra, Aditya Kumar, Rayasam Venugopal (India)

Green pelletization of iron ore slimes and study the effect of feed size on green pellet

i 389
properties

Aca Jovanovi¢, Andreas Jungmann, Mile Bugarin (Serbia, Germany)
Possibiity of dry processing of tehnogenic and natural raw materials 393

Carmine Apollaro, Giovanni Vespasiano, Rosanna De Rosa, Ilaria Fuoco, Andrea
Bloise (Italy)

Reaction path modeling as a tool to study the water rock interaction in a granitic aquifer

(Calabria, Italy) 397

Biljana Jovanovi¢, Goran Lazi¢, Dusanka Miljkovié (Serbia)
Bioaccumulation of heavy metals by agricultural crops growen on contaminated soil 400

Silvana Dimitrijevi¢, Mirjana Raj¢i¢-Vujasinovi¢, Stevan Dimitrijevi¢, Biserka
Trumié, Aleksandra Ivanovié¢ (Serbia)
Stability of gold complex based on mercaptotriazole with gold concentration lower than

. 404
optimal

Andrei Sholomitskii, Alexey Sotnikov, Alexey Martynov (Russia)
Control and position adjustment of the conticaster equipment 408

Petr Burkov, Svetlana Burkova, Vladimir Burkov (Russia)

Sintered hard alloys based on titanium carbide: structural changes in course of

production 412

Vladimir Topalovi¢, Srdan MatijaSevi¢, Veljko Savi¢, SneZana Gruji¢, Sonja
Smiljanié, Ana VujoSevié¢ (Serbia)
Crystallization properties and sinterability of bioactive phosphate glass-ceramic 416

Dragana Keselj, Dragica Lazi¢, Mitar Perusi¢, Radislav Filipovi¢ (Bosnia and
Herzegovina)

The effect of ageing and temperature of the aluminate solution on the properties of NaY

zeolite obtained by hydrothermal synthesis 420
Zeljko Kamberovi¢, Juan Sim6n Muzas, Stevan Dimitrijevi¢, Marija Kora¢, Silvana
Dimitrijevi¢, Kemal Deliji¢ (Serbia, Spain, Montenegro)

Influence of silicon on characteristics of sterling silver 424

X1X



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Lidija GomidZelovi¢, Ana Kostov, Ljubisa Balanovi¢, Dragan Manasijevi¢, Emina
Pozega, Vesna Krstic (Serbia)

RKM model: thermodynamic of Al-Cu-Ni system 428

Ljiljana Nikoli¢ Bujanovi¢, Milena Tomi¢, Milan Cekerevac, Milo§ Simiti¢,
Marijana Stamenkovi¢ Pokovié¢ (Serbia)

Nickel (Ni) removal from waters of different origins using tetra-oxy ferro(vi) ion 432
Vasily Lutsyk, Vera Vorob'eva (Russia)
4D computer model of the Fe-Ni-Co-FeS-NiS-CoS subsystem T-x-y-z diagram 436

Vesna Grekulovi¢, Mirjana Raj¢i¢ Vujasinovi¢, Milan Gorgievski, Ivana Markovic¢,
Aleksandra Mitovski, Milica Boskovié (Serbia)

Composite coatings of nickel with addition of Al,O3 particles 440

Almaida Gigovi¢-Geki¢, Jusuf Durakovi¢, Hasan Avdusinovié, Belma Fakié¢ (Boshia
and Herzegovina)

Analysis of the microstructure and determination of the case depth of 20MnCr5 and C22

steels after carburizing 444

Irena Nikoli¢ (Montenegro)
Thermal insulating lightweight materials based on fly ash and expanded perlite 448

Jovana DoKkic, ielj ko Kamberovié¢, Marija Koraé, Milisav Ranitovi¢, Nemanja
Todorovi¢ (Serbia)

Conceptual study for valorization of In, Ga and Ge 452
Predrag Stoli¢, Danijela MiloSevi¢ (Serbia)
Site administration and analysis — do traditional statistics tell us everything? 456

Trajca Tonci¢, Slobodan Radosavljevié, Jovica Stojanovi¢, Ana Radosavljevi¢-
Mihajlovi¢, Rade Jelenkovi¢, Vladan Stojanovi¢ (Serbia)

The study of ore mineralogy of the polymetallic-gold ore from the Kriveljska kosina

location near Bor, Serbia 460
Mustafa EI-Musbahi, Ghassan EI-Masry, Benur Maatug, Mustafa Essuri (Libya)

A seismic isolation system using a hybrid composite for earthquake protection of 464
structures

Eray Abakay, Saduman Sen, Ugur Sen (Turkey)

Influence of some reactive elements addition on the microstructural properties of niobium 467
carbide coatings

Snezana Ignjatovié, Ilija Vasiljevi¢, Milanka Negovanovi¢, Lazar Kricak, Radoje

Pantovi¢ (Serbia)

The application of Euler deconvolution for defining the position and depth of magnetic 471

anomaly sources

Shehret Tilvaldyev, Geovani Garcia Sanchez, Alejandro Garza Saenz, Jesus Jaquez
Mufoz, Victor Gallardo Rubio (México)

Analysis of the propulsive system for an unmanned aerial vehicle 475

Ljiljana Avramovi¢, Mile Bugarin, Dragan Milanovié¢, Vesna Conié, Miroslav
Pavlovi¢, Marina Vukovi¢, Nebojsa Nikoli¢ (Serbia)

The particle size distribution of Ag powders obtained by chemical and electrochemical

processes of synthesis 479

XX



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Ljiljana Taki¢, Ivana Mladenovié-Ranisavljevi¢, Sanja Petrovi¢, Milovan Vukovié
(Serbia)

Environmental indicators of water quality in the Danube river 483
Dana Stankovi¢, Milenko Ljubojev, Zlatko Je¢menica, Milorad Cirkovi¢ (Serbia)

Wet method of the waste flue gas desulphurization from coal combustion 487
Valery Vassiliev (Russia)

The use of the EMF method in the thermodynamic of metallurgical processes 492

Milica Tomovié¢, Dusko Mini¢, Milena Premovié, Aleksandar Markovi¢ (Serbia,
China)

Effect of chemical composition on the electrical conductivity profiles of the Bi-Cu-Ga

alloys at a temperature of 100 °C 497

Milena Premovié, Yong Du, Dusko Mini¢, Dragan Manasijevi¢, Milica Tomovi¢
(Serbia, China)

Thermodynamic calculations of the Ag—Ga—Sn phase diagram 501

Dusko Minié¢, Milena Premovi¢, Dragan Manasijevi¢, Aleksandar Dordevié¢ (Serbia,
China)

Experimental study of the Ag—Ga—-Sn phase diagram 505

Amit Kumar Gorai, Ashok Kumar Patel, Snehamoy Chatterjee (India, USA)

Design of a machine-vision system using (ANFIS) algorithm for quality monitoring of

: 509
iron ores

Jelena Ivaz, Pavle Stojkovi¢, Nenad Vusovié, Daniel Krzanovi¢, Dejan Petrovi¢, Sasa
Stojadinovié¢, Vitomir Mili¢ (Serbia)
GIS design of the underground coal mines 514

Jelena Ivaz, Pavle Stojkovi¢, Nenad Vusovié, Daniel Krzanovi¢, Dejan Petrovi¢, Sasa
Stojadinovié, Vitomir Mili¢ (Serbia)

Presentation and analysis of injuries in lignite mine Lubnica on a GIS model 518
Nikola Baji¢, Zoran Karastojkovi¢, Zoran Janjusevi¢, Momo Dereta (Serbia)
Errosion and cavitation damages at surface of termopower turbine blades 522

Nikola Baji¢, Mihailo Mrdak, Jasmina Pekez, Zoran Karastojkovi¢, Darko Veljié,
Zoran Radosavljevi¢ (Serbia)

Development of technology for production of coated welding electrodes in Serbia 526

Milica BoSkovi¢, Dragan Manasijevi¢, Mirjana Raj¢i¢ Vujasinovi¢, Vesna
Grekulovié (Serbia)
Statistical analysis of the benzotriazole influence on the alloy AgCu50 in chloride

; 530
environment

Visa Tasi¢, Renata Kovacevié¢, Tatjana Apostolovski Truji¢, Mira Cocié (Serbia)
Heavy metals and arsenic content in PMjo near copper smelter in Bor, Serbia 534

Zarko Radovié, Neboj$a Tadi¢, Nada Strbac, Dragan Manasijevié¢ (Montenegro,
Serbia)

Macrosegregation in alloy steel ingots 538

Salko Cosié, Mevludin Avdié, Mehmed Klopié, Vahidin Aganovi¢ (Bosnia and
Herzegovina)

Finite element analisys of stress state around longwall face 542

xx1



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

Cyril Bourget, Laurent Cohen, Matthew Soderstrom, Owen Tinkler, Jean-Yves
Dumousseau, Grozdanka Bogdanovié¢ (France, USA, Serbia)

The global copper solvent extraction and electrowinning industry 546
Marijana Maji¢ Renjo, Lidija Curkovié, Irena Zmak (Croatia)
Electrosteric stabilization of concentrated alumina — zirconia suspension 552

Franjo Kozina, Zdenka Zovko Brodarac, Primoz Mrvar, Mitja Petri¢ (Croatia,
Slovenia)

Soldification sequence of Al-2,5wt.%Mg-0,7wt.%L.i alloy 556

Ismar Alagi¢ (Bosnia and Herzegovina)

Design of experiment application in analysis of gear oil pump (61319 221 type) flow

. 560
capacity

Aleksandar DPordevi¢, Dusko Mini¢, Milena Premovi¢, Dusan Milisavljevi¢ (Serbia,
China)
Effect of chemical composition on the hardness of the Bi-Cu-Ga alloys at a temperature

of 100 °C 566

Vladan Cosovié, Aleksandar Cosovi¢, NadeZda Talijan, Tomas 73k, Jasna Stajic¢
Trosi¢, Milena Premovi¢, Dusko Mini¢ (Serbia, Czech Republic)

Thermomagnetic analysis of barium hexaferrite polycrystalline powder 570

Ivana Jovanovi¢, Sladana Krsti¢, Daniel Krzanovié, Dejan Petrovié, Sanja Petrovié¢
(Serbia)

Copper tailings grade prediction by ANFIS model 574

Vladimir Nikoli¢, Milan Trumi¢, Maja Trumi¢, Dragan Radulovié, LjubiSa Andri¢
(Serbia)
New directions of the application of micronizing mineral raw materials 578

Sladana Krsti¢, Milenko Ljubojev, Srdana Magdalinovié, Ivana Jovanovi¢, Miomir
Mikié, Daniela UroSevi¢, Miroslava Maksimovi¢ (Serbia)

Technological testings limestone deposit of the Smiljkova glava for technical building

582
stone

Sladana Krstié¢, Milenko Ljubojev, Mile Bugarin, Daniela UroSevi¢, Ivana
Jovanovié, Sanja Petrovi¢, Suzana Stankovi¢ (Serbia)

Display of ore body Dolovi 2, Majdanpek 586

Mile Purdevié¢, Srecko Manasijevi¢ (Austia, Serbia)
Optimal preheating temperature for the formation less detrimental Fe rich phases 590

Marko Pavlovi¢, Sanja Martinovi¢, Marina Doj¢inovié, Milica Vlahovi¢, Zoran
Stevi¢, Tatjana Volkov Husovi¢ (Serbia)

Damage level evaluation of zircon samples caused by cavitation erosion using image

: 594
analysis

Zoran Janjusevi¢, Vladislav Matkovi¢, Mladen Bugarci¢, Miroslav Soki¢, Branislav
Markovi¢, Vaso Manojlovié¢, Aleksandra Patari¢ (Serbia)

Molybdenum recovery from acid waste solution and its alloying in grey cast iron 598

Aleksandra Patari¢, Zoran Janjusevi¢, Miroslav Soki¢, Branislav Markovi¢, Vaso
Manojlovié¢, Vladislav Matkovi¢ (Serbia)

Aluminium alloy solidification in the presence of electromagnetic field 602

xxii



The 49™ International October Conference on Mining and Metallurgy, 18 — 21 October 2017, Bor Lake, Serbia

DZenana BecirhodZi¢, Adnan Mujkanovi¢, Marina Jovanovi¢ (Bosnia and
Herzegovina)

Comparative analysis of the particle size distribution by wet sieving method and laser

diffraction analysis 606
T. Holjevac Grguri¢, D. Manasijevi¢, S. Kozuh, I. Ivani¢, Lj. Balanovié, I. AnzZel,

B. Kosec, M. KnezZevié, M. Koli¢, M. Goji¢ (Croatia, Serbia, Slovenia)

Phase transformation temperatures of Cu-based alloys 610
Andrei Rotaru (Romania)

Thermokinetics of ceramic materials and metals 614

Miodrag Ziki¢, Sasa Stojadinovi¢, Lidija Purdevaé-Ignjatovié, Bojan Tasi¢, Milan
Zivkovi¢ (Serbia)

Analysis of hydraulic shovel availability and utilization at Veliki Krivelj surface mine 615

Mato Zeko, Ana Bero$, Ivica Buljeta, Zdenka Zovko Brodarac (Bosnia and
Herzegovina, Croatia)

Microstructural analysis of the zone deviation from flatness of Al EN 6060 extruded

. 619
profiles

Dusko DPukanovié¢, Igor Svrkota, Nenad Vusovié (Serbia)

Financial effects of transition from drilling and blasting to roadheaders in Serbian coal 626
mines

Donors 631
Author index 657

xxiii



The 49™ International October Conference on Mining and Metallurgy

18 - 21 Octobe, 2017, Bor Lake, Serbia

www.ioc.tfbor.bg.ac.rs

THE INFLUENCE OF MECHANICAL ACTIVATION OF TALC- FILLER
ON THE QUALITY OF THE REFRACTORY COATINGS

Marko Pavlovié!, Ljubisa Andrié?, Dragan Radulovié’, Zoran Ceganj ac>

! University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, 11 000
Belgrade, Serbia

? Institute for Technology of Nuclear and Other Mineral Raw Materials, Franchet d’Esperey 86,
11 000 Belgrade, Serbia

3TSV, 31000 Uzice, Serbia

Abstract

For development of the refractory coatings with controlled rheologic properties, for application in new
Lost Foam casting process, the influence of the mechanical activation on the talc-based filler’s properties
change was examined. The test referred to the change of filler particles’ size and shape, as well as to
dispersion ability and stability of the coating suspension. Optimization of the coating composition was
attained chosing the right size and grain shape factor of the activated filler. In addition, different coating
components were applied and the coating production procedure was altered. It was shown that
application of this type of the water-based refractory coatings had a positive influence on surface quality,
structure and mechanical properties of the aluminium alloy castings.

Keywords: talc-based filler; mechanical ativation; new refractory coatings

1. INTRODUCTION

Composition and production procedures for the Lost Foam refractory coatings (LF refractory
coatings) with a mechanically activated talc-based filler were planned together with reasearch
activities referring to dependance of the castings structure and properties on the casting process
parameters. The following parameters were analysed: casting temperature, mold permeability
and design of the pattern and pouring systems [1-3]. The subject of reasearch was the corelation
between these parameters and the polymer pattern density and the type and thickness of
refractory coating layers. Unlike sand mold casting where liquid metal flows into the ’’mold
cavity”, with the Lost Foam process, patterns and pouring systems made of polymers are
retained in the mold until liquid metal has flown in ("full mold casting®) [4-7]. In contact with
liquid metal, polymer patterns degrade and evaporate; at the same time, castings solidification
takes place. Pattern degradation and evaporation rate depends on polymer density, casting
temperature, LF refractory coatings’ permeability and sand mold permeability. This paper paid
particular attention to these factors.

2. EXPERIMENTAL

2.1 Materials and Methods

Talc used in this work was produced through combined procedurs of preparing mineral raw
materials (cruhng, leaching) of excavated talc whith a heterogenous chemical composition:
61.50% Si0,; 29.45% MgO; 1.78% Al,Os3; 2.84% Fe;0s; 2.50% CaO; 1.90% Na,O+K,0.
Particular attention was paid to the talc purification procedure, as well as to reduction of the
Fe,Os3 and CaO content. For characterization of the talc samples, X-ray diffraction analysis was
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applied in the X-ray diffractometer PHILIPS, model PW-1710. The microstructure of the
samples was characterized by scanning electron microscopy method (SEM) using a JOEL JSM-
6390Lv microscope. Fig.la. shows XRD of the talc samples before activation with dominant
presence of talc in the initial sample with expressed intensities of diffraction peaks. Fig.1b.
shows SEM microphotograph of the initial talc sample- before mechanical activation and it
showed that this mineral was exclusively present in proper foliar aggregates.
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Figure 1 - Talc sample before activation: a. XRD of samples; b. SEM microphotograph of samples

The produced talc samples were milled in a ceramic ball mill down to upper limit grain size of
40 pm. It was the initial grain size of the filler T; it then underwent the mechanical activation
process in a vibration mill over different times (min): 10; 20; 30; filler sample codes: Ty; Ty; Ts,
respectively. Size and shape of a grain fillers are determined according to the program Ozaria
2.5. Fig.2a. shows XRD of the talc samples after activation (30 min). Diffraction peaks got less
intense thus indicating alteration of microstructure, amorphousness of the material treated,
change of the filler grain size and shape, as well as crystal defects. This was noticed while
examining the structure of activated filler by means of the scanning electron microscopy, Fig.2b.
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Figure 2 - Talc sample after activation: a. XRD of samples; b. SEM microphotograph of samples

3. RESULTS AND DISCUSSION

Depending on the time required for mechanical activation, the change of the filler grain size and
shape was analysed together with its influence on the coating dispersion ability and stability.
Talc samples produced after mechanical activation (coded: T;; T,; Ts) were used to produce both
water and alcohol based refractory coatings, table 1, Fig.3. Research referring to refractory
coating synthesis with the talc-based activated filler which were applied both in sand casting
procedures (to coat sand molds and cores) and in the Lost Foam process (to coat polymer
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patterns) was carried out in compliance with domestic norms governing this type of refractory
coatings [3,4] and with our earlier works from this field [2,6], as well as with the test results for
the influence of mechanical activation on the talc structure and properties [5]. Refractory coating
produced were tested at the temperature of 22° C [3,4]. Thickness of the wet coating film layers
were (um): 0.3; 0.6; 0.9. Refractory coatings were applied to polymer patterns through
immersing and pouring procedures, while sand molds were coated by means of brushes. To

assess the quality of the coatings obtained, simple, plate-shaped castings were casted from the
alloy AISi10CuMg.

Table 1 - Talc-based refractory coatings composition

Coating Type | Type 11 Type M
T, , 22 um, 84% T, 22 um, 73% T, , 22 um, 85%
Filler +
T} ,10 un1,1096
Bentonite 4.5 %; Bentonite 5 %, (Cy0H3005) 3.5%

Bonding agent

BindalH 4.5%

BindalH 5%

Dextrin 1%

Suspension maintenance

Suspension maintenance

Bentone 25, 2.5 %;

Additive agent: agent: Phenol
Carboxymethyl cellulose Carboxymethyl formaldehyde resins
(CMO), 1.5% cellulose (CMC), 2 % 0.5 %
Solvent Water Water Isopropyl alcohol
Density(kg/m3) 2000 2000 2000

a. LF coatings, Type |

b. LF coatings, Type III c. Coating, Type III

Figure 3 - Microphoto of suspensions of the refractory coatings

During mechanical activation, the structure of the initial talc, Fig.1b, was changed, the talc grain
was crushed and rounded, Fig.2b. After mechanical activation over different times (min): 10; 20;
30, the fillers with various sizes and forms were produced: T;, 30 um, mean grain shape factor
0.62; T, 22 pum, mean grain shape factor 0.69; Ts;, 10 um, mean grain shape factor 0.72,
respectively. Based on the data on the filler mean grain size, it may be expected that the lower-
grained fillers will precipitate slower in suspension; they will keep their dispersed state longer
and the coating suspension will homogenize more easily. Sedimentation of coating (24h) were
(%): 5.5 (Type 1), 4,5 (Type I) and 5 (Type III).
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4. CONCLUSION

The result of this reasearch is determination of the optimized compositions of the water-based
Lost Foam refractory coatings with the mechanically activated, talc-based filler (with grain size
from 10-22 pm ). As for sand molds and cores, the composition of the alcohol-based refractory
coatings with talc-based activated filler ( with grain size of 22 um) was defined. As activated
talc-based fillers with a smaller grain size were applied, the compositions of coatings were
altered in terms of content of binding agent and additive, which helped both improve
sedimentary stability of coating suspension and utilization properties of the coatings. Preparation
procedures for coating suspensions were defined to accomplish pre-defined coating properties in
terms of refractoriness, gas permeability, easy application and adherence to mold and pattern
surfaces, easy adjustment of the coat layer thickness, no bubbles, no cracking or erasure of the
dried coat layers.
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