. ._,_..rr._rlli.-:.-'-‘

|
@t

| |
F A
r
L P )

AL ERLFRLEY
-

e

| 11
P it a2
|
—
#
T

I

| -iJ..

IV DEP




5 MINING AND METALLURGY INSTITUTE BOR

and

TEHNICAL FACULTY BOR. UNIVERSITY OF BELGRADE

50" International October Conference
on Mining and Metallurgy

PROCEEDINGS

Editors:

Ana Kostov
Milenko Ljubojey

30" September — 3" October 2018

Hotel “Jezero” Bor Lake, Serbia




S0™ International October Conference on Mining and M et

H“Ilru-._

Editors: Ana Kostov, Milenko Ljubojev
Publisher: Mining and Metallurgy Institute Bor
Printed in: “ORAFOMED-TRADE” Bor

Text printing
preparation:  Vesna Simi¢

Disclaimer: Authors are responsible for the content, translatios
accuracy.
Circulation: 200 copies

CIP- Karanorusaumnja y nmy6aukanuju
Hapoana 6ubimoreka CpOuje, Beorpan

622(082)
669(082)

INTERNATIONAL October Conference on Mining and Metallurgy (50 :
2018 ; Borsko jezero)
Proceedings / 50th International October Conference on Mining and
| Metallurgy - 10C 2018, 30th September - 3rd October 2018 Bor Lake. Serbia
|organized by | Mining and Metallurgy Institute Bor and Technical Faculty
Bor, University of Belgrade ; editors Ana Kostov, Milenko Ljubojev. - Bor
Mining and Metallurgy Institute, 2018 (Bor : Grafomed-trade). - XXV 519

str. : tustr. - 25 cm

Liraz 200. - Bibliografija uz svaki rad. - Registar

| ISBN 978-86-7827-050-5

| Institut za rudarstvo i metalurgiju (Bor) 2. Tehniéki fakultet (Bor)

8) Pynapcreo - 360puum
b) Meranypruja - 300pHHILK

COBISS SR-ID 267 192 140)

Bor, October 2018




T I The 50™ International October Conference on Mining and Metallurgy
1 "'1;1-11:1. e 1 N 1.-.1‘-.-p "i1IH I].,.q- 1 :ﬂn' Hnr’ Serhin

: hetyye /o IrmBor 0o re

FABLE OF CONTENTS

Pl ENARY LECTURES

Nai=o Ishivama, Nobuwyuki Maswda, Atsushi Shibayama, LZoran Stevanovid, Ljiubi%a Obradovid,
V ladan Marinkovid, Radmila Markovid, Liiljana Avramovid; Vafka Gardié
N APPROACH TO FIND THE ADVANCED METHODS FOR SOLUTION Ol
ROBLEMS RELATED TO THE MINING ACTIVITIES IN
HE ROR MINING AREA, SERBIA

dca Jovanowd, Mile Bugparin

APPLICATION OF THE SENSOR SORTING TECHNIQUE IN
ROCESSING THE PRIMARY AND SECONDARY RAW MATERIALS

Victor Verbigchi, Octavian-Victor Oanci, Aurel-Valentin Birdeanu
THE NEW MANUFACTURING TECHNOLOGIES BY WELDING

Mihaela Ciopec, Adina Negrea, Cornelia Muntean, Petru Negrea,
\Narcis Duteanu, Oana Grad

CELLULOSE FUNCTIONALIZED WITH CROWN ETHER AND

Fe (TN USED FOR ARSENIC REMOVAL FROM WATER .....ccciciiaiiiiinninninnna 23
Miodrap Zikié, Milan Zivkovié, Sa%a Stojadinovié, Goran Cosid

TECHNO- ECONOMICAL ANALYSIS OF THE CUTOFF Cu CONTENT IN

'HE CORRECTED SOUTH-EAST PUSHBACK AT THE OPEN PIT VELIKI KRIVEL) 29
GEOLOGY, MINING AND MINERAL PROCESSING

Kemal Guti¢, Muhidin Bréaninovié, Emir Sejrani¢

MONITORING OF WELL CONSTRUCTION BY MINING FOR

'HE PILLAR SITE “S2" FOR THE VIADUCT AT ZENICA - CORRIDOR VC 35
Dejan Bugarin, Nikola Stani¢

EXAMPLES AND EXPERIENCES OF THE MINING TOURISM AND

POSSIBILITY OF THEIR APPLICATION IN SERBIA 39
Daniel Krianovié, Miroslav Grujié, Dejan Stevanovic, Nenad Vulovid, Milenko Ljubojer

STRATEGIC MINE PLANNING PHASES OF THE COPPER ORI

OPEN PITS - A CASE STUDY: THE OPEN PIT VELIKI KRIVELJ, SERBIA i3
Daniel Krianovié, Ivana Jovanovié, Sanfa Petrovid, Stadfana Krstid, Radmilo Rajkovic
ASSESSMENT THE FLEET PRODUCTIVITIES IN A LONG-TERM

PLANNING OF THE OPEN PLIS 47
Igor Svrkota, Milos Stojanovid, Ivan Svekota, Zoran Stojanovic, DuSke Djukanovic

ANALYSIS OF THE GROUND STABILITY IN THE OKE BODY 13 O

THE JAMA BOR UNDERGROUNID MiNI :

——ee e ————————

X VI




Mining and Metallurgy

‘ I l ; I-Ill"ﬁ 1'“'”"I | i'l'l.l"l"'l -II‘I:E I!II' | |1h| |‘||I ||||.||
& !
1”111"‘-\. 1K |r'|hl|||l coLrs

s —

- - i, Linbi i, Maja Trumic
] Vikodid. Milan Tramid, Linbisa indrid,
umalingan | MRATING MILL WITH RINGS

MICRONIZATION OF £ OLITEINAYV
Mundan, Milan Trumid, Dragan Radulovid

) 4 ié. Nevema
e PLASTICS USING THE FROTH FLOTATION - 9

SEPARATION OF THE PS/ABS

vikola Stanié, Sata Stepanovid, Aleksandar Doderovié, Zeljana Sekulic,

Miljan Gomilamovid | |
CALCULATION ANALYSIS OF THE CONSTRUCTIVE PARAMETERS E.H. e
'HE INTERNAL LANDFILL KUTLOVACA AND INCLUDED IN THE DESIGN S5TATI

Miljan Gomilanovic, Saia Stepanovic, Dejan Stevanovic,

{leksandar Doderovié, Nikola Stanic

ANALYSIS OF THE OPTIMIZATION CONTOURS OF THE OPEN PIT IN

[HE ZONE OF ROOF COAL SERIES GACKO-CENTRAL FIELD WITH

THE WHITTLE SOFTWARE PACKAGE IN THE FUNCTION SIZE OF A BLOCK

Markus Wilke, Thomas Silber-Hasslacher, Viadan Canovié

EFFICIENT AND SUSTAINABLE TAILING DEWATERING AND

STORAGE BY THE GEOSYNTHETIC DEWATERING TUBES: WORKING

PRINCIPLES AND TALVIVAARA CASE STUDY i i L

Aleksandar Doderovic, Safa Stepanovié, Nikola Stanié, Miljan Gomilan ovi¢
ANALYSIS OF THE TANDEM WORK OF SPREADER AND DRAGLINE

N LANDFILT. OF THEOPEN PIT . i b it oo ioiee sy Ry il

Srdana Magdalinovic, DragiSa Stanujkié, Dragan Milanovié, Vesna Marjanovié,

Miomir Miki¢, Branislav Rajkovi¢

F{J.‘i.‘t-ii_EIl.lT‘r' OF COMMON PROCESSING THE MINERALIZATION FROM

THE SITE KRIVELJSKI KAMEN AND ORE DEPOSIT VEI IK] KRIVEL] o 3

Jelena Ivaz, Dejan Petrovié, Sasa Kalinovi¢, Dejan Tanikié, Pavie Stojkovié

ANALYSIS OF THE WORKERS AGE INFLUENCE ON THE INJURY -
ool JRKERS AGE “NCE ON THE INJURY R,
HE UNDERGROUND COAL MINING IN SERBIA Fe

::’ﬂﬂd' Jﬂuylﬂn'ff, Sanja Petrovié, Daniel Krianovié. SMadana Krsti¢, Dejan Petrovié
{.r}l;!;.fl‘sl-lm- I*Hf-_I}IL 'ION THE COPPER FLOTATION INDICATORS
AINED BY THE SOFT COMPLUIT ING BASED MODELS .

Sa:{? ..‘:'tf;:mng vid, Nikola Stanié, Aleksandar Daoderovid
Miljan Gomilanovi¢, erjmm Sekuli '

iy AJSBES IN A FUNCTION OF SELECTIO

Lidija Durdevac Ignjatovi

_ Enjatovic, Dragan lenjatovid
Dulan Tabié, Danielg Urofevi¢ it
APPLICATION OF ¢ EMENTED p
STOPPING METHOD

Milenko Ljubojev,

ASTE BACKFILL IN IHE SUBLEVE]

Dragan Ignjatovié, | §
. e Lidifa Durdevac
Danielg UroSevié, Dusan la f::‘[ il

SUBLEVE] S TOPPING
ING METHOD -
PASTE BACKF|L| FOR AFTF g

nfatovid, Milenko | Jubojev,

ING USING | HE CEMEN
I{"-'"..*"uiHHH{ AYVATION O |HE MAIN PILLARS

XV

lJlll'l.'
Wi

Sia
Vi r

A



Mining and Metallurgy

‘ I l ; I-Ill"ﬁ 1'“'”"I | i'l'l.l"l"'l -II‘I:E I!II' | |1h| |‘||I ||||.||
& !
1”111"‘-\. 1K |r'|hl|||l coLrs

s —

- - i, Linbi i, Maja Trumic
] Vikodid. Milan Tramid, Linbisa indrid,
umalingan | MRATING MILL WITH RINGS

MICRONIZATION OF £ OLITEINAYV
Mundan, Milan Trumid, Dragan Radulovid

) 4 ié. Nevema
e PLASTICS USING THE FROTH FLOTATION - 9

SEPARATION OF THE PS/ABS

vikola Stanié, Sata Stepanovid, Aleksandar Doderovié, Zeljana Sekulic,

Miljan Gomilamovid | |
CALCULATION ANALYSIS OF THE CONSTRUCTIVE PARAMETERS E.H. e
'HE INTERNAL LANDFILL KUTLOVACA AND INCLUDED IN THE DESIGN S5TATI

Miljan Gomilanovic, Saia Stepanovic, Dejan Stevanovic,

{leksandar Doderovié, Nikola Stanic

ANALYSIS OF THE OPTIMIZATION CONTOURS OF THE OPEN PIT IN

[HE ZONE OF ROOF COAL SERIES GACKO-CENTRAL FIELD WITH

THE WHITTLE SOFTWARE PACKAGE IN THE FUNCTION SIZE OF A BLOCK

Markus Wilke, Thomas Silber-Hasslacher, Viadan Canovié

EFFICIENT AND SUSTAINABLE TAILING DEWATERING AND

STORAGE BY THE GEOSYNTHETIC DEWATERING TUBES: WORKING

PRINCIPLES AND TALVIVAARA CASE STUDY i i L

Aleksandar Doderovic, Safa Stepanovié, Nikola Stanié, Miljan Gomilan ovi¢
ANALYSIS OF THE TANDEM WORK OF SPREADER AND DRAGLINE

N LANDFILT. OF THEOPEN PIT . i b it oo ioiee sy Ry il

Srdana Magdalinovic, DragiSa Stanujkié, Dragan Milanovié, Vesna Marjanovié,

Miomir Miki¢, Branislav Rajkovi¢

F{J.‘i.‘t-ii_EIl.lT‘r' OF COMMON PROCESSING THE MINERALIZATION FROM

THE SITE KRIVELJSKI KAMEN AND ORE DEPOSIT VEI IK] KRIVEL] o 3

Jelena Ivaz, Dejan Petrovié, Sasa Kalinovi¢, Dejan Tanikié, Pavie Stojkovié

ANALYSIS OF THE WORKERS AGE INFLUENCE ON THE INJURY -
ool JRKERS AGE “NCE ON THE INJURY R,
HE UNDERGROUND COAL MINING IN SERBIA Fe

::’ﬂﬂd' Jﬂuylﬂn'ff, Sanja Petrovié, Daniel Krianovié. SMadana Krsti¢, Dejan Petrovié
{.r}l;!;.fl‘sl-lm- I*Hf-_I}IL 'ION THE COPPER FLOTATION INDICATORS
AINED BY THE SOFT COMPLUIT ING BASED MODELS .

Sa:{? ..‘:'tf;:mng vid, Nikola Stanié, Aleksandar Daoderovid
Miljan Gomilanovi¢, erjmm Sekuli '

iy AJSBES IN A FUNCTION OF SELECTIO

Lidija Durdevac Ignjatovi

_ Enjatovic, Dragan lenjatovid
Dulan Tabié, Danielg Urofevi¢ it
APPLICATION OF ¢ EMENTED p
STOPPING METHOD

Milenko Ljubojev,

ASTE BACKFILL IN IHE SUBLEVE]

Dragan Ignjatovié, | §
. e Lidifa Durdevac
Danielg UroSevié, Dusan la f::‘[ il

SUBLEVE] S TOPPING
ING METHOD -
PASTE BACKF|L| FOR AFTF g

nfatovid, Milenko | Jubojev,

ING USING | HE CEMEN
I{"-'"..*"uiHHH{ AYVATION O |HE MAIN PILLARS

XV

lJlll'l.'
Wi

Sia
Vi r

A



39

101

___1[:5

el

10 September - 3 October 2018, Bor Lake, Bor, Serbia

hitps://ioc irmbor.co.rs

Jovica Sokolovi¢, Zoran Stirbanovid, Ivana Strainovid,
NVovka Livadinovid, Dragan Perid

VALORIZATION OF MAGNETITE FROM THE COPPER SLAG IN RTB BOR AND
1ITS APPLICATION AS A SUSPENSOILD

——— | ]
The S0 International October Conference on Mining and Metallurgy

.................... 111

Sladana Krstid, Ivana Jovanovid, Milenko Liubojev, Sanja Petrovid,

Milan Jovanovid, Dufan Talid, Srdana Magdalinovic

THE CARBONATE DEPOSIT “KRIVELJI" ....... |15

Foran Stirbanovid, Jovica Sokolovié, Dragita Stanujkié, Dragan Milanovié, Milo§ Kirov

'HE EFFECT OF LIBERATION OF THE COPPER MINERALS ON

TECHNOLOGICAL INDICATORS OF THE FLOTATION PROCESS (v 119

Tatiana Petrovi¢ Cadié, Aleksandra Vukovié, Viadimir Bacanac, Veselin Bakic

STATISTICAL ANALYSIS OF THE QUALITY DATA OF

THE DEPOSIT “RADLJEVO NORTH*, KOLUBARA COAL MINE, SERBIA ..o [ 25

Jovan Blagojevié, Radmila Generalovié, Dragan Radojkovi¢, Marijana Petrovié

EXPLORATION WORKS ON REGULATION THE RIVERBED OF PES . [T 1 1. Wi [ 29

Duian TaSié, Lidija Purdevac Ignjatovic, Dragan Ignjatovic

DETERMINING THE POINT LOAD STRENGTH INDEX OF

THE OVERLYING ZONE AT THE OP GACKO .......ccooeeeeiirnciininnens 33

Sanja Petrovi¢, Grozdanka Bogdanovic

DISSOLUTION OF CHALCOPYRITE IN ACIDIC HYDROGEN PEROXIDE SOLUTION 137

Pavle Stojkovié, Dejan Petrovic, Miodrag Zikié, Sasa Stojadinovi¢

DEVELOPMENT OF THE PROGRAM FOR DIMENSIONING AND S5ELEC ITON

THE DEWATERING OBJECTS AND EQUIPMENT FOR THE OPEN PIT DEWATERING 141

Pavle Stojkovié, Jelena Ivaz, Nenad Vusovid

GIS SOLUTION FOR THE “STRMOSTEN" PIT IN THE COAL MINE “VODNA™ ........... 15

Vitomir Mili¢. Mladen Radovanovid, Stefan Tasi¢

ANAL VSIS OF THE POSSIBILITY FOR APPLICATION THE SHORTWALI ;

METHOD IN THE RAVNA REKA COAL DEPOSIT OF THE REMBAS MINE .....coooviiennaneas 151

Marko Pavievié, Marina Dojéinovié, Liubia Andric, Jovica Stojanovic,

Dragan Radulovi¢, Milan Petrov, Marina Blagojev

INFI UENCE OF THE BASALT STRUCTURE AND PROPERTIES ON g

DEVELOPMENT THE CAVITATION DAMAGE ....... 53

Daniela UroSevi¢. Dragan Milanovié, Daniel Krianovic, Branislav Rajkovic,

Miomir Mikié, Ivana Jovanovié, Sladana Krstic

POSSIBILITY OF ACHIEVING A CAPACITY OF 11 x 10" TONS OF _

ORE IN THE CRUSHING AND SCREENING Pl A\NT OF RBM ., TR 159

Dejan Petrovié, Vitomir Milic, Jelena Ivaz, Ivana Jovanovid, Pavie Stojkovid

ANAL VSIS OF APPLICATION A SUBLEVEL STOPPING METHOD |

WITH THE PASTA BACKFILL IN THE BOR MIN 63

Sanja Petrovic, Ivana Jovanovic, Srdana Magdalinovid, Daniel Krianovic, Stladana Krstid

DETERMINATION THE THICKENING F ARAMETERS OF THE FINAL

FLOTATION TAILINGS | ROM THE ORE DE SIT BORSKA RERA 1649
XX




‘tobe erence on Mining and Metallurg,
) * I'he 0™ International October Conference o
|

I 1 S epnlembet 1 October 2018, Hor | .ake, Hor, Serhia
i !'il
% hitps /1o irmbor.co.rs

—

METALLURGY AND MATERIALS SCIENCE

Vebaita Tadid, Nikola Sibalid. Milan Vukd&evid, Mitar MiSovid '
CHARACTERISTICS OF THE FSW WEI DED COPPER SHEE'T JOIIN s

dleksandra Ivanovid, Vesna Cvetkovic - ."n'll‘nﬂ.n'nf:ﬂ?-'i{f._ ﬂ.:'*i-t'r-ﬁ'ﬂ Framid,

Sata Marianovid, Vesna Marjanovid, Silvana Dimitrijevic i

PANIS ALLOY: THE EFFECT OF IJII-IHI{}"»-II-L'IMHH.'M I‘.HH{ I.HHIH{rI _

i-C: GIME ON MECHANICAL PROPERTTES AND ELECTRICAL CONDUCTIVITY

Silvana Dimitrifevic, Mirjana Raj&ié-Vujasinovid, Stevan Dimitrijevid,
Zoran Stevié, Aleksandra Ivanovid .
STABILITY OF THE GOLD MERCAPTOTRIAZOLE COMPLEX AT pH=4

Guillermo Reyes, Alejandro Cruz, Nicolds Cayetano, Ricardo Sdanchez, Victor Gutiérre:
THE EFFECT OF DIFFERENT INOCULANTS AND COOLING CONDITIONS ON
THE GRAPHITE FLAKE FORMATION ....cooiiviiimiinniasierinnes

Ana Kostov, Aleksandra Milosavijevi¢, Zdenka Stanojevié Sim3ié
PHASE TRANSFORMATIONS IN THE SHAPE MEMORY Ti - Al-V ALLOY ...

Ewa Rudnik, Karolina Chat, Leszek Szatan

HOT-DIP GALVANIZING WASTE AS A VALUABLE SOURCE OF
I'HE SECONDARY ZINC

Zarko Radovié, N ebof¥a Tadié, Nada Strbac, Dragan Manasijevié

FTHERMAL CONDUCTIVITY OF STEEL AS A FUNCTION OF
THE ALLOYING ELEMENTS CONTENT

Zdenka Stanojevic¢ Sim$i¢, Ana Kostov, Aleksandra Milosavijevi¢

HARDNESS AND MICROHARDNESS OF THE SELECTED ALLOYS

IN A VERTICAL Cul.5Ag0.5-Al SECTION IN THE TERNARY Cu-Al-Ag SYSTEM ...
Eduardo Colin-Garcia, Alejandro Cruz-Ram irez, Ricardo Sanchez-Alvarado,

Macaria Herndndez-Chive:

MODULUS CASTING EFFECT ON THI MICROSTRUCTURE OF
DUCTILE ALLOYED IRON WITH NICKE]I

Veljko Savid, Srdan Matijafevid,
Sonja Smiljanié, Snetana Grujid
NON-ISOTHERMAL ANALYSIS OF NUCLEATI«

Viadimir Topalovid, Snefana 7, dZovid,

IN THE Li20-( 1e)2-A1203-P205 Gl Aoy
Viadimir Topalovié, Srdan Hatijalevid, Jelena Nikolié,
Sonja Smiljanié, Snetana Grruifid

LANTHANUM-DOPED PH( IS

Veliko Savic,

'HATE GLASS FOR Bl IMEDICAL APPLICATION
Lidija Gomidielovié, Ana Kostov, Drag

an Manasijevié, LiubiSa Balanovic
TERMODYNAMICS OF DI

FERENT MU FICOMPONENT SHAPE MEMORY ALLOYS

Lidija Gomid¥elovié, Ana Kostov, Liubita Balanovié,

CALCULATION THI THERMODYNAMI( PRO|
FHE Cu-In-Sbh ALLOYS FROM A COPpPP

Dragan Manasijevic, Vesna Krstic
'ERTIES (O
ER CORNER BY THE RKM MODIEI

XX

Fm’rl
,Ii""q

5 i E

Lidi

{ e

K

) |,' T

11

E-I L
Wi




LR
optember - U Oetober OTR Flow | ake Bor. Serhin

hip /e irmbver eo s

Lidija Gomid¥elovid, Ana Kostov, Dragan Manasijevid, 1jnh
' ; i, i T
Hesam Powrnliok bar fevid, Ljubifa Balamovid,

'HE ALLOYS FROM A GALLIUM CORNER OF THE Au<Ga-In-Sb SYSTEM

Lidija Gomidtelovid, Ama Kostov, Emina Pofegn, Linbi%a Balanovi¢
INVESTIGATION THE HARDNESS AND ELECTRICAL CONDUCTIVITY
OF THE SELECTED Cu-Al-Zn SHAPE MEMORY ALLOYS

Christof Lanzerstorfer

l"_ll '\l I R{EM I_HE SECONDURY COPPER SMELTER: APPLICATION Of
THE AIR CLASSIFICATION FOR IMPROVED DUST RECYCLING
Christof Lanzerstorfer

ZINC CYCLES CAUSED DUE TO THE IN-PLANT DUST RECYCLING IN

THE INTEGRATED STEEL MILLS: OPTIMIZATION USING THE AIR CLASSIFICATION

Karolina Chat, Evwa Rudnik
WETTABILITY OF THE ELECTROPLATED METALLIC COATINGS ........covivuie

dleksandra Milosavijevié, Ana Kostov, Zdenka Stanojevié-Sim§ié
ELEMENTAL MAPPING IN THE SEM-EDS AS AN ADDITIONAI
METHOD FOR MICROSTRUCTURE CHARACTERIZATION ..

Borislava Vurdelja, Filip Veljkovi¢, Boris Rajéic, Silvana Dimitrijevic,
Stevan Dimitrijevié, Zeljko J. Kamberovic, Suzana Velickovic
CHARACTERIZATION OF THE ANODIC FILMS FORMED ON

THE Agb0Cu26Znl14 ALLOY BY THE LDI MASS SPECTROMETRY .....

Biserka Trumic, Lidija GomidZelovié, Vesna Krstic,

Ljubi¥a Balanovié, Sasa M arjanovic

MICROSTRUCTURE INVESI IGATION OF THE MULTICOMP INEN
Au-Ag-Cu-Pd ALLOYS ... e st IR L oL P A

Iwona Dobosz, Dawid Kutyla, Malgorzaia Rgc, Grzegorz Wioch, Piotr Zabinski
SYNTHESIS AND MAGNETIC PROPERTIES OF THE Co-Ru ALI OY NANOWIRES

Stevan Dimitrijevic, Zeliko Kamberovic, Milisav Ranifovic,

Silvana Dimitrijevié, Marija Korac . .
SIL VER MICRO-SIZED Pt 'WDER OBTAINED BY THE C HEMICAL REDUCTION

Biljana Zlaticanin, Sandra Kovadevic

BSTRENGTHENING Rl SPONSI u.l-
ALLOYS TO THE AGEING PROCESS

'HE HEAT-TREATABLE Al-Cu5-Mg3 279

Emina Potega, Pantelija Nikolié, Stavko Bernik, Sasa Warjanovic,

Lidija GomidZelovic, Stevan Vujatovié, Milan Radovanovic
INVESTIGATION OF THI RiShTeSe SINGLE CRYSTAL IX WPED WITH £

Biljana Zlatitanin, Sandra Kovadlevic | s
STRUCTURE DETI RMINATION OF THI FUTECTIC Al:Cu ANI

Al:CuMg BY THE ELEL rRON MICROSCORY

. g ik
The 507 International October Conference on Mining and Metallurgy

i | 1'-_1

249

.26l

YA

264




Ihe 50™ International October Conference on Mining and Metallurg,
10 September = 3 October 2018, Hor Lake, Bor, Serbia

hitps:/Moe irmbor.co.rs

Veksandar Savié, Ivana Jelid, Dimirrife Zakid, Dragi Arntonifevid,

Ivana Sekler, Aleksandar Kosrid

THE NEW THERMAL INSULATION MATERIAL BASED ON

THE MISCANTHUS X GIGANTEUS AND FLY ASH ..., Tt ZuvleX A ivadersiis

Vasily Lutsyk, Vera Vorob'eva, Anna Zelenaya
INFLUENCE OF COBTHEALT TO THE COPPER-SULFIDE INTERACTION:
D COMPUTER MODEL OF THE Co-Cu-CoS-Cu;S T-x-y DIAGRAM ................

Matej Drobne, Urska Klancnik, Milan Tercelj, Peter Fajfar
MICROSTRUCTURAL CONSTITUENTS - IMPACT ON THERMAL
FATIGUE CRACK GROWTH IN'THE CAST IRON “o b it diaiiaiiitineiannnns vsans ]

Zoran Karastojkovid, Zoran JanjuSevid
TEMPERATURE MEASURING DURING HEATING IN THE SALT BATHS
BEFORE HIGH SPEED STEEL QUENCHINGE, | Gl iciriiiapisetssaissssioisdstsiss sobsnvastsnis

Nikola Bajié, Darko Velji¢, Mihailo Mrdak, Jasmina Pekez,

Zoran Radosavijevi¢, Zoran Karastojkovi¢

SIRUCTURE CHANGES IN THE WELD METAL AS AFUNCTION OF FILLER
METAL COMPOSITION AND WELDING REGIME OF THE MICROALLOYED STEFI

Miroslav Soki¢, Srdan Stankovié, Branislay Markovié, Jovica Stojanovié, Nela Petronijevié
ACID LEACHING OF COPPER FROM FLOTATION TAILINGS O
IR EEER. MINE MA D AN PR SRR LA T i Ly & oo

Biserka Trumié, Ljubica Radovi¢, Vesna Krstié, Lidija Gomidzelovid,
Aleksandra Ivanovié, Sasa Marjanovié

HIGH TEMPERATURE RESISTANCE OF PLATINUM AND

ITS ALLOYS IN A FUNCTION OF IMPURITIES

TECHNOLOGY AND CHEMISTRY

Branka PeSovski, Vesna Krstié, Danijela Simonovié, Suzana Dragulovié, Vesna Marjanovid
PHYTOREMEDIATION AS A METHOD FOR WASTEWATER TREATMEN

Vesna Krsti¢, Branka Pefovski, Tamara UroSevid, Danijela Simonovid,
Lidija Gomidielovid, Biserka Trumicé

FTIR AND XPS TECHNICS FOR THE Cu2+ADSORPTION AND CATALYSIS ...

Dana Stankovié, Milenko Ljubojev, Zlatko Jedmenica
RED[J.L".! ii’.}lh’ OF SULFUR IN THE WASTE FLUE GASES OF THE POWER
PLANTS USING THE LIMESTONE COMP( Jalllh AS THE SULFUR ABSORBENT

.”I‘fﬂﬂ:}:ﬁ Fiﬂrm'ic". Tatjana Soltarié, Jelena Petrovid, Jelena Milojkovid,

Marija Koprivica, Mirjana Stojanovid

({U[{N ?‘}ll.ﬂ A5 A BIOSORBENT FOR THE METAL IONS REMOVALI

FROM THE MINING, SMELTING AND ELECTROPI ATING WASTEWATER

Jelena Petrovié, Marija Mihajlovié, Marifa Petrovié,
Marija Kojié, Zorica Lopidié

GRAPE POMACE HYDROCHAR AS AN EFFICIENT ]
. y \ Fa : ADSORBEN
FOR CADMIUM REMOVA| ORBEN]

Mirjana Stojanovid,

XXI1 1l




: th
The 507 International October Conference on Mining and Metallurgy
30 September - 3 October 2018, Bor Lake, Bor, Serbia

hitps://ioc.irmbor.co.rs

Dragana Bolid, Milan Gorgievski, Velizar Stankovié, Nada Strbac
PHYSICO-CHEMICAL CHARACTERIZATION OF THE BEECH

SAWDUST AND WHEAT STRAW
Vanja Trifunovid, Marija Petrovid Mihajlovid

SCHLORO-BENZOTRIAZOLE AS A COPPER CORROSION
INHIBITOR IN 1% NaCl SOLUTION

Viadimir V. Panid, Velizar Stankovié, Cedomir Dumitralkovid, Silvana Dimitrijevié
dleksandar B. Dekanski, Vesna 7. Panid, Jasmina 8. Stevanovié '

DECAY i"l'l I?rl.‘h'l'l-NHIi“l'\é ALLY STABLE ANODES IN THE COPPER POWDER
PRODUCTION - EAPERIENCE FROM THE "POMETON" TIR, BOR, SERBIA ..

ENVIRONMENTAL PROTECTION

145

151

Vesna Krstid, Marko Radortid, Jane Paunkovié, Vieleta Jovanovid
ANALYSIS OF THE PROBLEM OF ILLEGAL DUMPS, ACASE OF
THE KRAGUJEVAC MUNICIPALITY, THE REPUBLIC OF SERBIA .........ccconiivvimmmniniii.

Jelena V. Petrovié, Sladana Alagié, Mile Dimitrijevié, Mile Bugarin,

Mirjana Steharnik, Marija Milivojevi¢ -

THE CONTENT OF HEAVY METALS IN THE SHOOTS OF COMMON

REED DIFFERENTLY SUBMERGED IN LAKE ROBULE .....cccoiiiiiiniinn i,

Tatiana Apostolovski - Truji¢, Visa Tasié, Aleksandra Ivanovic,
Renata Kovacevi¢, Mirjana Steharnik

CORRELATIONS BETWEEN THE HEAVY METALS AND ARSENIC

DETERMINED IN PM10 NEAR THE COPPER SMELTER IN BOR ....... e fss ana e

Stefan Djordjievski, Daizo Ishiyama, Yasumasa Ogawa, Zoran Stevanovic,

LjubiSa Obradovié, Milan Jovanovic

MOBILITY AND WEATHERING OF THE FLOTATION TAILINGS IN

THE RIVER BED AND FLOODPLAIN SEDIMENTS OF THE TIMOK RIVER .................

Vesna Marjanovié, Radmila Markovi¢

CHEMICAL METHODS FOR TESTING THE EFFICIENCY OF
STABILIZATION/SOLIDIFICATION PROCESS OF MATERIAL

CONTAINING THE HAZARDOUS SUBSTANCES .o, R A :

Visa Tasié, Tatjana Apostolovski - Truji¢, Marijana Paviov-Kagadejev,

Danilo Spalovié, Viadan Miljkovié¢

COMPARATIVE MEASUREMENTS OF THE SUSPENDED PARTICLES (PM2.5) IN
THE INDOOR AIR USING THE | OW-COST SENSORS ..

Dragan Vasalié, Ivan Lazovié, Sanja Petronic, Zoran Masonicié, Visa Tasic

ECOLOGICAL AND ECONOMIC ASPECTS OF DIESEL FUEL USE IN
THE ROAD TRANSPORT BY THE HI AVY-DUTY VEHICLES IN SERBIA

Vesna Marjanovié, Radmila Markavid

PHYSICAL METHODS FOR TESTING THE EFFICIENG Y Ol
STABILIZATION/S0) IDIFICATION PROA 1SS OF MATERIAI
CONTAINING THE HAZARDOUS SUBSTANCES

363

367

387



10} "‘*-.L'I‘lll'l11=1-,'r 1 October 2018 Ror Lake, Hor, Serbia

—_

httpe:/Moe Armbor, Co.rs

s e 'l i, Bily Martinovid
tvana Jeli¢, Milena Rikalovid, Bilfana .
AMBIENAL AIRPOLIL FTON DURING THE INFEC NoOuUS MEDICAI

WASTE TRATMENT BY STERII IZATION

\aia Nugkic, Mile Dimitrijevié, Snefana Milié, Ana Radojevié, Boban Spalovic,

Sladana Alagid, Jelena Kalirnovid sy
COPPER AND ARSENIC ACCUMUI ATION AND PHYTOREMEDIATION BY

SOAPWORT AND YARROW GROWING IN THE VICINITY OF THE COFPER
SMELTER IN BOR : P

Vesna Ovetanovski, Milana Popovi¢, Marina Birovijev
DATA BASE ON THE CHEMICAL ACCIDENTS - FAC 'S AND eMARS .

Snetana Serbula, Jelena Milosavijevié, Ana Radojevic, Tanja Kalinovic,
Jelena Kalinovid, Maja Nujkic
AIRBORNE METALS/METALLOIDS CONCENTRATIONS IN BOR .........o...

Dragana Adamovié, Tamara Uroevié, Bojan Radovid, Marija Milivejevic,
Ivona Bezeg-Romid

PHYTOREMEDIATION METHODS OF SOIL CONTAMINATED

R R RN L Ly e e tusasinrentanissmvantnsnnnaay nereasinsnsnassssns

Radmila Markovic, Marina Janjusevié, Aca Jovanovié, Suzana Stankovic,
fvan Svrkota, Ivona Bezeg Romié, Jelena Erceg
CHARACTERISTICS OF THE FILTER WASHING WASTE WATER IN

THE DRINKING WATER TREATMENT PLANT “BELE VODE" ..............cccoucennee.e,

Rabab Almabrouk Alhadi Salih, Dunja Antonijevié, Teodora Nedié,
Igor Celikovié, Boris Lonéar

RADON CONCENTRATION IN THE SHALLOW LAYERS OF SOII

feodora Nedic, Luka Rubinjoni, Rabab Alamabrouk Alhadi Salih,

lgor Celikovié, Boris Lonéar

MEASURING THE RADON EXHALATION FROM THE CENTRAL AND
SOUTH-WESTERN SERBIA SOIL SAMPLES ...

Cosmin Vancea, Giannin Mogoarcd, Marius Gheju, Petru Negrea

THE NEW ALTERNATIVES FOR INERTIZATION THE EXHAUSTED
REACTIVE MIXTURES RESULTED FROM REMOVAL OF Cr(VI)
WITH Fe0 IN A CONTINUOUS-FLOW SYSTEM

RELATED FIELDS:

!'r?IEf'HA‘\'I{'AI. ENGINEERING,

CIVIL ENGINEERING, ARCHITECTURE. FLF( TRONICS,
INFORMATION, MANAGEMENT. ETC.

The 50" International October Conference on Mining and Metallurg,

Branislav Rajkovié, Dejan Tanikié, Zoran lic

Marijana FPaviov-Kagadejev, Visa Tasié, Viadan Miljkovid, Danilo Spalovic
THERMAL IMAGING CAMERAS FOR INDUSTRIAL APPLICATIONS

Milan Radivojevié, MiSa Stevié, Zoran Stevigd

M.l.uﬂni_l.--'ﬂnIHJ'HHI THE COMPUTER UNTROLLED SYSTEM FOR
THE THERMAL ANALYSIS OF MATERIA! '

XXIV St A e e

=

il

Vil

s TITAY L

¥ ifia

fi“‘ll

fr.-'l'l‘l.

Pre

DL

Al



LS

09

f

-
|
N

-

441

: th
Ihe S0™ International October Conference on Mining and Metallurgy
10 September - 3 Ovctober 2018, Bor Lake, Hor, Serbia
hitps /o armbor.co.rs

Milan Radivajevid, Mita Srevid, Marko Fanaskovid
APPLICATION OF THE Labb IEW PROGRAM PACKAGH
FOR CONTROI AND MONITORING THE PROC S (W REBALLING BOA CHIPS

Slavica Miletid, Dejan Bogdanovid, Miodrag Manid, Dragan Mihaflovié

IDENTIFICATION THE EFFEC ' OF FACTORS ON PREJUDICES IN
THE ENTREPRENEURIAL DECISION MAKING IN MINING

Clavica Miletid, Dejan Bogdanovid, | alentina Velinov, Bojan Stojcetovié, Miladin Purié
ANALYSIS OF THE EXTERNAL ENVIRY IWMENT OF THE ORGANILZATION

Jelena Pordevid, Sandra Filipovic, Jelena Stankovid
ALLOWABLE STRESS AND PLASTIC ANALYSIS CARRIED OUT ON A STEEL TRUSS

Sandra Filipovi¢, Jelena Pordevic, Jelena Stankovic
ANALYTICAL SOLUTION FOR THE ANGLE-PLY PLATES USING
'HE FIRST ORDER SHEAR DEFORMATION PLATE THEORY ...ccvoenes Lt

Vitaly Solodovnikov
DEVELOPING THE SUPPLY CHAIN PLANNING METHODOLOGY FOR METALS

Ghassan S. El-Masry, Benur Maatug, Mustafa El-Musbahi
£1 ECTRICAL DISCHARGE MACHINING (CUTTING ME! AL TO
PRECISE SHAPES USING THE ELECTRICITY) .cccovveve. ot

Gabrijela Popovic, Bojan Djordjevi¢, Dragan Milanovic
THE MCDM APPROACH IN A CRITERIA PRIORITIZATION IMPORTANI
FOR THE COPPER ORE MINING METHOD SELECTION ....oooeimemmaaciniianeceeeas

Predrag Stoli¢, Danijela Milogevié, Aleksandra Milosaviljevic
E-LEARNING AND LOG ANAI YSIS IN INTRODUCTION
THE NEW TECHNOLOGIES AND [ECHNOLOGICAL SOLUTIONS

165

1549

XXV




The 50" Internatio
nal October ¢ Mieren

10 Seprember - 1 Octohey ce on M

1E Hor [ake Hor

LA |II|||'-r|T iy e

ninu and th';lurm

h11[u | ‘rhin

mPE POMACE HYDROCHAR
AS AN
ADSORBENT FOR CADMIUM ;?.N

. mﬂﬁ, Marija Mihajlovié, Marija Petrovie
B Marija Koji¢, Zorica Lopigié

'E‘JF‘ Bnstitute for Technology of Nuclear and Other Mineral R
Eﬁ r!‘Hl'lLl‘iEl l.:I |3 "-.I"ILr-L} ""'l'. i 1000 H’t:lbr “h-* HPFJ:.:-:H Maie rials,
' 1,

42 |"':' - -. 7
& > E-mail: j.petrovici@itnms.ac.rs

EFFICIENT
MOVAL

, Mirjana Sto janovié,

red from the hydr i
a m“ ﬁ);f gl ydrothermal carbonization of the grape pomace was investicat
from aqueous solution. To increase the sorption effici gated
efficiency, the

wwmiﬂdﬂmmg the different chemical treatmenis (citric acid (CA), H,0, and KOH) and
| : Lrn
a spectroscopy. The preliminary adsorption tests showed that the m.wr;r.rmru

was 3.8 before and 5.0, 14.5 and 49.34 mg/g upon madification by CA, H,0,

and mw It was observed that the ﬁ.[]f [ activation enhances the surface functionality of
budmchar, and thus significantly improves the Cd”" adsorption capacity. Therefore, the KOH-modified
M he considered as an efficient adsorbent for ( d* ' removal

w Gfl:lpépﬂmﬂf.? cadmium removal, Fn*:fm.rhwnm! carbonization, material modification
| INTRODUCTION

| Extensive utilization of fossil fuels and rapid expansion and development of
mdustrial activities in the last decades, caused increased emission and discharge of
heavy metals into the environment [1]. Due to its cumulative effects and toxicity even in
\ow concentrations, heavy metals are potential threat (o the environment, humans and
hm organisms [2]. Cadmium (Cd) has been considered as one of the most
:ﬂw D}B'Eﬂlﬁ for humans SII'IEL. Il-t.,-.i‘-.} seriously endanger to our liver, kidney
m gven in trace amounts [3]. This metal can be found In high concentration in
lquid Hliﬂnﬂ] waste, especialy in wastewaters from metal smelting, hmt:._r«.
and chemical production {1 ]. Therefore, t is necesery to find solution for
hﬂmﬂn problem, and prevent discharge of industrial wastewals

without prior purification.
hm now, a numerous physical, chemical,
W '[01‘ the adsorption of heavy metals from was!
%' Environment [2]. However, conventional technics t
hﬁ and adsorption become prominent and puhmd mel ulu\ :
M.h ﬁ'nm waters | | ’:'] I'his l,uhnnlngy has nume roLls Advai o :
of adsorbent, easy operaliol, low COS! and high eHEE 1 .:Iu as wasle

N mﬂh have been investigated as pot® nik 'I adsorben

w?mt‘-l'i zeolites and activated carbons [1,4 isorbent nmaterials 18 OO the

inte the

|, and biological removal techniques have

gwaltl> pelore is Lt.‘]L:.iHIH]__'

usually exibited certain
{ fol remediation ol

pes Lhal include

W% LI &

1..||1.I.1

| @dl5
w"h '[h[: ddh“”}“““ L1.L"rLIH|'.||||'-.IIl (11 TR 1L i L|||-|.||_I.--I"lll'..lll:.'”':l-ll”I-”
diffg Buﬂflim.hnmtuml is hydrochars |”"‘1““LI o e '\ hydrochars s @
& SUREBEHINE
waste biomasses [5] Many literalulies ha'
L LL)

e N R




onference on Mining and
IR, Bor Lake, iy

donal October ( Mei
1IN |“|||'|

joe. irmbor.co.

ik ll“'l.'rn.

The 80
I hr - 1” H"nlﬂl_‘l'lﬂ'ﬂ."‘

hips:/

for the treatmen of heavy metals, Th
i

: il
Ll I‘,": HELT y . 1 i dl“-{ i-lil--” i!.” 7
promising alterna! od 10 activated carbons h
hun'InFt‘““ﬁ comparet efficiency of wet biomass load and abyp,
L : gjon €

]Il,r-'glr't!?llj,'l i1i!l| LFII|H|'-.:'5|- P O |

conditions, 18 ({]'l"[ih]' \C.B :

. . ‘II'IH' Jroup:s { ' anacily, various moaifi
Jygen funchi ?FEHSE of the adsorption ¢ ipacity |
srder to further ne revious publication showed that alkali modis

|

heen developed 12?5] f |

NaOH) and nmdllu.tﬂuf:‘.lt: u[? 4

| ol 1 8.9]. | |

e mmfi‘rg:jliﬁiﬁ“ of this study was to investigate the abili
The specl :

: ' jons from aqueous solution and
3 adsorbent of Cd™ 10ns
hydrochar (GPHC) as

ith hydrogen peroxide (H20,), have a sign;

. 24
ability for removal of heavy metals like Cd” .

1.1 Biomass

modification on hydrochar adsorption properties. Par Wﬂ
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. _.._.- capacity and removal percentage at equilibrium q were calculated
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¥ '.5"

" (1)

- ;"i.:-q x100% (2)

Iﬂ:'-e volume of the Cd™ solution (L), m is the amount of adsorbent (g);
_ are the initial and equilibrium concentrations of the Cd*' ions (mg/L)
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3.2 FTIR Spectroscopy

FTIR spectrums of modified HCs are presented in Figure 2.
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