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Foreword 

 

Practically, all human societies depend on the availability and use of mined products. Mining 
and mineral processing has played a vital part in the history and economy of the Balkans. 

In the world, mineral processing was an art till the 1920s, when it started to become a 
science. The achievements of fundamental science enabled the explanation of phenomena 
in the processes of mineral processing, or they started from fundamental science to come to 
an appropriate solution in mineral processing. In many respects mineral processing 
becomes fundamental science. 
Balkan countries have more or less rapidly accepted innovations in the field of mining and 
mineral processing. 
Generations of professionals from Balkan trained on the tradition of mining schools, 
afterward universities, (Schemnitz established 1702, Jachimov 1716, Banska Štiavnica 
1725, Jekatarinburg 1730, L' Ecole Polytechnique 1794 in Paris, Politehnika in Prague, and 
certainly the most famous Bergakademie Freiberg founded in 1765, and much later, 
universities in the United States and Soviet Union) contributed to today's level of 
development of mineral processing, and contributed to the quality of studies of mineral 
processing, both in the world, and so in the Balkans. 
After the Second World War in the Balkans a large number of universities, faculty, institutes 
and laboratories of mining industry with special departments for mineral processing were 
opened. In many Balkan countries remarkable impact on development of mineral processing 
had Russian and American schools.  
A great number of researchers and specialists in Balkan area were occupied for more 
decades by the research in mineral processing. The goal of this research was establishment 
of concentration process in industry, capacity enlargement, optimization of processes, 
increase the energy efficiency of processes and devices, introduction or construction of new 
machines. Based on those activities, Balkan mining has been evolving and continuously 
operates up to nowadays. As a result, in the Balkan countries appeared a significant number 
of successful researchers in the field of mineral processing. They founded the first Balkan 
mineral processing Committee (1973), and then the Balkan Academy of Mineral Technology. 
Balkan Congress on Mineral Processing is beening held for 40 years. Participation in the 
work of the Committee of the Balkan mineral processing is a strong link between the 
development of the science and profession with global trends, and it provides the possibility 
of establishing direct contacts between researchers, designers, equipment manufacturers 
and investors from the region and around the world. It has already become tradition to hold 
every second year an international event, "Balkan Mineral Processing Congress," in which 
participate, not only Balkan experts, than experts from the whole world. 

Maintenance XVI Balkan Congress on Mineral Processing in Belgrade from 16 to 21 June 
2015 is held under the auspices of the Ministry of Mines and Energy of Serbia, with the 
financial assistance of the Ministry of Republic of Serbia. Incomparably greater financial 
support Congress had from sponsors who strongly support the mineral processing industry 
all over the world. 

 

 

         Prof. dr Nadežda Ćalić 

         The XVI BMPC Chair 





VOLUME I

PLENARY
Nadežda Ćalić, A brief look oN the loNg history of metAlic ores  

processiNg iN the bAlkANs                                                             21
s  komar kawatra, sustAiNAbility iN miNerAl processiNg plANts                   29
Valentine A  chanturiya, igor Zh  bunin, maria ryazantseva and irina khabarova  

use of high – poWer electromAgNetic pulses (hpemp) for the  
moDificAtioN of the  sulphiDes surfAce                                            37

James l  hendrix, oVerVieW of treAtiNg golD ores coNtAiNiNg loW-grADe  
copper VAlues                                                                              45

miloljub grbović, svetislav radivojević, ljutica košutić, Dušan salatić, copper miNe  
mAJDANpek 60 yeArs lAter – is it hoW We imAgiNeD it?                           53

MATERIAL ANALYSIS AND MINERAL CHARACTERIZATION
Dean David, the effect of metAllurgicAl sAmple compositiNg oN the  

meAsurmeNt of oreboDy VAriAbility                                                 59
tomasz Niedoba, Agnieszka surowiak, Dariusz Jamróz, methoDs of DetermiNiNg  

cruciAl properties to iDeNtify the type of coAl                                 69
g  Demirci, m  taksuk, geNerAl chArActeriZAtioN of tuNçbilek coAls, turkey    75
merve yüksel, h  semih Demircan, emre erkan, sercan sevgül, ANAlysiNg the  

refrActoriNess of kAymAZ golD ore by DiAgNostic leAchiNg                79
mashukov A  V , mashukova A  e , bistryakova s  A , VAriAtioNs of the сopper  

coNteNt iN the ores of Norilsk type                                                83
Andreas iordanidis, Javier garcia-guinea, konstantinos gudulas, chArActeriZAtioN  

of the liNiNg mortAr of A cisterN from the ANcieNt miNiNg AND  
metAllurgicAl site of lAVrioN, greece                                              87

milorad grujic, blagoje spaskovski, masan grujic, Zoran markovic, chArActeriZAtioN  
of porphiry copper ore from North reVir ZoNe ts2 mAJDANpek            93

Deniz talan, Ümit Atalay, N  emre Altun, chArActeriZAtioN of kAyseri-DeVeli  
pb-ZN oxiDe ore                                                                                                                   99

mira milić, results of riVer AggregAte bANJA lukA regioN for proDuctioN  
of coNcrete                                                                                103

Özen kılıç, effects of physicAl properties to thermAl DecompositioN of  
Dolomites                                                                                   109

martin griesdorn, NeW possibilities to iNflueNce pellet properties by  
photo-opticAl pArticle ANAlyses                                                    115

COMMINUTION AND CLASSIFICATION
Alex Jankovic, Walter Valery, ADVANces iN ore commiNutioN prActice oVer  

the lAst 25 yeArs                                                                          123
birol sönmez, renato oliveira, Alex Jankovic, Walter Valery, murat us,  

metso hrctm-eNergy-efficieNt commiNutioN techNology                     131
m  ranchev, V  kovacheva, i  grigorova, i  Nishkov, D  mochev, D  Nikolov, A  Angelov,  

t  pukov, techNologicAl pArAmeter ANAlysis iN the secoNDAry-tertiAry 
crushiNg stAge iN AssArel coNceNtrAtor                                        139

m  ranchev, i  grigorova, V  kovacheva, D  mochev, i  Nishkov, D  Nikolov, A  Angelov,  
t  pukov, griNDiNg iN AssArel coNceNtrAtor – improVemeNt WAys           147

m  ranchev, i  grigorova, V  kovacheva, D  mochev, i  Nishkov, D  Nikolov, A  Angelov,  
t  pukov improVemeNt possibilities of DisiNtegrAtioN process iN  
AssArel coNceNtrAtor                                                                 153

yakup umucu, Vedat Deniz, osman mart, Abdi kemal yüce, compArisoN of griNDiNg 
efficieNcy betWeeN bAll mills AND VerticAl roller mills AND coArse 
griNDiNg                                                                                     161



D katırcıoğlu bayel, Ö y toraman, iNflueNce of griNDiNg AiD oN the breAkAge 
process of cAlcium cArboNAte iN A VerticAl stirreD bAll mill             165

Ahmad hassanzadeh, iNcreAsiNg primAry griNDiNg circuit efficieNcy 
coNsiDeriNg griNDiNg cApAcity eNhANcemeNt                                    171

Zhivko iliev, ivailo bogdаnov, Nikolay ivanov, ANAlysis of the VibrAtioN stAte  
of the ecceNtric shAft With the beAriNgs of A complex peNDulum  
JAW crusher                                                                                179

g i  gazaleeva, N V  shikhov, A A  mushketov, ApplicAtioN of speciAl methoDs of 
DisiNtegrAtioN for DressiNg of ores AND NoNmetAllic rAW mAteriAls   185

lubomir kuzev, compArAtiVe stuDy of griNDAbility iN stANDArt boND bAll  
mill With tWo griNDiNg meDiA – bAlls AND tetrAbAllpebs                     191

çetin hoşten, hande mertyürek, A grAphicAl AssessmeNt of the effect  
of feeD siZe DistributioN oN pArticle-beD commiNutioN iN  
pistoN-Die press                                                                          197

malyshev V p , Zubrina y s , makasheva A m , fedorovich J A , eNtropy of mAteriAl 
griNDiNg iN bAll mills                                                                    203

Nedeljko magdalinović, milan trumić, srđana magdalinović, maja trumić, the kiNetics of 
griNDiNg iN the iNDustriAl roD mill                                                  207

rasskazova A V , D e  Alexandrova t N , iNflueNce of mechANoActiVAtioN of  
filliNg compouND oN the streNgth of coAl briquette                        211

PHYSICAL CONCENTRATION METHODS
Vladislav ivanchenko, yuri, chugunov, Alla ivanchenko, miNerAlogy AND Dry 

coNceNtrAtioN of the ores of hemAtite AND goethite                        219
Ali güney*, fırat burat, murat olgaç kangal, improVemeNt of chromite  

coNceNtrAte hAViNg high oliViNe coNteNt                                        223
sándor Nagy, József faitli, imre gombkötő, barnabás csőke, tamás magyar, Jakab csaba 

mechANicAl prepArAtioN methoDs for lcD pANels origiNAteD from useD 
tVs AND moNitors                                                                         229

feridun boylu, ufuk Aykaç , caner yı̇ğı̇toğlu, fırat karakaş and mehmet s  çeli,  
iNVestigAtioN of D p coNtrolleD DischArgiNg system oN beNeficiAtioN  
of coAls through pNeumAtic Jigs                                                    237

yakup umucu, Vedat Deniz, Ahmet hatipoğlu, başer tamgüç, tarik tunay 
AN iNVestigAtioN oN the WAshAbility treAtmeNt for the remoVAl  
of serpeNtiNe AND mAgNesite from oliViNe iN three DiffereNt  
siZe frActioNs                                                                             245

D  gucbilmez, s l  ergü, l  Weitkämper, A stuDy oN grAVity sepArAtioN of  
coArse AND fiNe siZes sepArAtely                                                    249

mladenko knežević, Draško simić, Nenad marjanović, extrActiNg rich ultrA-fiNes 
frActioN of limoNite iroN ore from tAiliNgs, usiNg filter-press          253

A V kurkov, e s bronitskaya, A A rogozhin, ApplicAtioN of high iNteNsity  
mAgNetic sepArAtioN for beNeficiAtioN of rAre metAl ores beAriNg  
rAre eArth elemeNts                                                                    261

mukhtar A A , muhymbekova m k , Nurumgaliev A h , momynbekov A D , Nuskabekov J s   
iNVestigAtioN of mAgNetic roAstiNg process of AyAtsk limoNite ore  
With WAter-oli emulsioN                                                                269

kremena mincheva, tashka ignatova, stefan ignatov, Aylin Dzhelyaydinova, tsvetelin  
petkov, Ali kyazimov, AlterNAtiVe processes for proDuctioN of loW iroN  
silicA sAND from kAoliNoVo regioN, bulgAriA                                    273

h  knapp, l  horckmans, f  bouillot, c  fricke-begemann, J  makowe, A  Ducastel,  
A  stark, hermann Wotruba, seNsor-bAseD iDeNtificAtioN of speNt  
refrActory bricks                                                                       279

Amel Zahirović, the iNflueNce of moDificAtioN limoNite ore bAsicity oN the 
quAlity of siNter                                                                         285



elias stamboliadis, fuat kivrakoglu, meryem Nur tumbaz, george patsalis,  
NeW DeVelopmeNts iN mAgNetic sepArAtioN                                       291

s  mohammadnejad, m  Noaparast, s  Z  shafaei tonkaboni, y  olyaei, h  haghi,  
s  m  hosseini, the ApplicAtioN of shAkiNg tAble for scheelite  
eNrichmeNt from NeZAm-AbAD miNe usiNg box-behNkeN DesigN              299

khalil Al rawashdah, sudgi Al hamad, coNceNtrAtioN of ZircoN, moNoZit from 
JorDANiAN blAck sAND usiNg grAVity, mAgNAtic process                      305

İbrahim utku ermiş, coNceNtrAtioN of AyDiN-çiNe regioN felDspAr With high 
grADe rutile ViA multi grAVity sepArAtor                                         309

 FLOTATION AND SURFACE CHEMISTRY PROCESSES
elena chanturiya, About iNterrelAtioN of compositioNAl, texturAl, electricAl, 

electrochemicAl AND the floAtAtioN properties of NAturAl pyrite of 
copper-ZiNc sulfiDes ores                                                            315

V i ryaboy, e  D  shepeta, V p  kretov, s e  levkovets, i V ryaboy, iNflueNce of 
the surfAce-ActiVe properties of the re-AgeNts coNtAiNiNg soDium 
DiAlkylDithiophosphAtes oN the flotAtioN of sulfiDes                       321

p  m  solozhenkin, sanda krausz, moDifieD fAtty AciDs As flotAtioN reAgeNts  
for NoN-sulfiDe ores: moleculAr moDeliNg for progNosis of  
collector ActiVity eVAluAtioN                                                       327

Vladislava ignatkina , Vladimir bocharov, lily khachatryan, selectiVe reAgeNt regimes 
AND floWsheet of flotAtioN tecNology of fiNely DissemiNAteD ores of 
NoN-ferrous metAls                                                                     333

sabri kouachi, Ahmad hassanzadeh, moustapha bouhenguel, behzad V  hassas, mehmet 
s  çelik, coNtributioN of iNterceptioNAl effect to the cAlculAtioN of 
collisioN efficieNcy of pArticle bubble eNcouNter iN flotAtioN          339

Valentina ivanova, galina mitrofanova, flotAtioN of euDiAlite: correlAtioN of 
experimeNtAl DAtA With the results of quANtum-chemicAl  
cAlculAtioNs                                                                              347

Vladislava ignatkina, fillip milovich, Alexander pankin, use of sulfhyDryl  
collectors to iNcreAse the coNtrAst of flotAtioN properties of  
sulfiDe miNerAls                                                                          353

Ali uçar, osman Ö  taş, oktay Şahbaz, bahri Öteyaka, effects of biAs fActor  
AND gAs Velocity oN columN flotAtioN of colemANite                        359

A e yüce, g  bulut, b even, o güven, flotAtioN results AccurAcy: the right 
miNerAlogy, liberAtioN siZe AND process pArAmeters                         365

fırat burat, mustafa Özer, beste Aydin, güven Önal, beNeficiAtioN of oxiDiZeD-
sulfiDiZeD complex copper ore by flotAtioN AND leAchiNg                          371

Dragan milanovic, Zoran s markovic, Daniela urosevic, srdjana magdalinovic, Zoran stirbanovic 
iNflueNce of bAsic AND AciDic ph regulAtors oN the sheelite ZetA 
poteNtiAl                                                                                    377

hidayet çalişkan, behzad V  hassas, mustafa çinar, mehmet s  çelik, effect of 
roughNess AND shApe fActor oN flotAtioN recoVeries of glAss  
beADs                                                                                         385

Daniela urošević, Zoran s  marković, Dragan milanović, srđana magdalinović, mile Dimitrijević, 
Zoran Štirbanović, ljubiša Andrić, meAsuriNg of electrokiNetic-ZetA poteNtiAl iN 
the suspeNsioN formeD from smeltiNg slAg                                     391

blagica cekova,Viktorija bezovska,filip Jovanovski, A stuDy oN the ADsorptioN 
properties of the NAturAl Zeofit mAteriAl                                       399

medyanik N l, girevaya k y , shevelin i yu, girevoi t A , refiNiNg of miNerAliZeD 
process WAters by ioNic flotAtioN methoD                                      403

carlos castañeda olivera, Antonio gutiérrez merma, leonardo maurício torem, fuNDAmeNtAl 
Aspects of the bioflotAtioN of hemAtite usiNg the Rhodococcus 
eRythRopolis bActeriA                                                                  407

elaynne rohem peçanha, marisa bezerra de melo monte, maurício leonardo torem, oN the 
fuNDAmeNtAl Aspects of hemAtite bioflotAtioN usiNg A grAm-positiVe 
bAcillus subtilis strAiN As A bioreAgeNt                                          415



Alexander A  Nikolaev, professor boris e  goryachev, iNtroDuciNg poWDer 
compressioN techNique As A supplemeNtAry methoD of iNVestigAtioN  
the surfAce heterogeNeity of soliDs AND pArticles for flotAtioN      423

tussupbayev N , bekturganov N , semushkina l , turisbekov D , mukhanova A , 
iNteNsificAtioN of flotAtioN of heAVy-coNceNtrAtiNg complex ore  
With ApplicAtioN of process of re-griNDiNg AND moDifieD collectiNg 
AgeNt                                                                                         429

Z  bartulović, D  todorović, V  milošević, b  ivošević, J  Čarapić, V  Jovanović, copper 
miNerAls flotAtioN collector selectioN for processiNg of the ore  
from pyrite–rich pArts from „Veliki kriVelJ“ Deposit                          437

Dejan todorović, Vladan milošević, bartulović Zoran, branislav ivošević, Jelena Čarapić, Vladimir 
Jovanović, sonja milićević, pilot-plANt flotAtioN testiNg of copper, leAD AND 
ZiNc miNerAls from rich polymetAllic ore                                        441

Jelena Čarapić, branislav ivošević, Vladan milošević, Zoran bartulović, Dejan todorović, Vladimir 
Jovanović, sonja milićević, the possibility of ApplyiNg coNtemporAry flotAtioN 
collectors to improVe the techNologicAl effects of processiNg 
complex ore With pyrite high coNteNt from the upper lAyers Deposit 
“Veliki kriVelJ”                                                                              449

sanja petrović, Vukosava grujić, srđana magdalinović, ljubiša Andrić, ivana Jovanović, Daniela 
urošević, iNflueNce of flotAtioN pulp DeNsity oN copper coNceNtrAte 
grADe AND recoVery from ore Deposit „ceroVo“                               455

ivana Jovanović, srđana magdalinović, Vukosava grujić, Daniela urošević, miomir mikić, sanja 
petrović, DetermiNAtioN of optimAl reAgeNt regime iN flotAtioN process of 
copper miNerAls from „ceroVo“ Deposit                                          459

ivana Jovanović, ljubiša Andrić, Vladan milošević, Dejan tododrović, Zoran bartulović, miomir 
mikić, recoVery of copper, golD AND silVer from ore Deposit teNkA-3 iN 
DepeNDeNce oN griNDiNg fiNeNess                                                  465

milorad grujic, blagoje spaskovski, masan grujic, Zoran markovic, iNVestigAtioN 
iN flotAbility of prorphiry copper ore from North reVir ZoNe ts2 
mAJDANpek                                                                                  469

gracijan strainović, Zoran marković, ivana profirovic, sandra radulović, Ana stanojević, 
slavica milosavljević, flotAtioN chArActeristic of copper ore iN fuNctioN of 
pArticle siZe DistributioN iN preseNce of collector type xANthAt AND 
thioNocArbAmAte                                                                         473

Juliana s  siqueira, Antonio e  c  peres, recoVery of sulfiDes from A silicAte ZiNc 
ore                                                                                                                                         477

can güngören, tarık m  erbek, orhan ozdemir, safak g  ozkan, effect of simultANeous 
ultrAsoNic treAtmeNt oN quArtZ-AmiNe flotAtioN system                   483

sergey A  kondratiev, flotAtioN streNgth of DesorbAble forms of reAgeNts 
AND its estimAtioN                                                                        491

Jacques bezuidenhout, Nathalie sterbik, gunter lipowsky, A lAborAtory iNVestigAtioN 
iNto the effect of gANgue compositioN oN the flotAtioN recoVery AND 
grADe of tWo cu ores                                                                  497

oktay bayat, mahmut Altiner, Zehra Altincelep, upgrADiNg bitlis (turkey) kyANites  
With flotAtioN AND multi grAVitioNAl methoDs                                  503

milan petrov, lJubiša Andrić, Vladimir Jovanović, mašan grujić, meline Vukadinović,  
fleet-extrActioN of blue WAter                                                     509

boris krstev, Aleksandar krstev, the priNciples AND exAmples of kiNetic 
performANce for Domestic leAD AND ZiNc ores                                 517

Victor samiguin, chingis lekhatinov, moshchanetskiy pavel, multi-ZoNe flotAtioN  
cell`s AutomAteD stAND                                                                521

Victor samiguin, chingis lekhatinov, moshchanetskiy pavel, the effectiVe  
AerAtioN-hyDroDyNAmic operAtiNg moDe of multiZoNe flotAtioN cell   527

N  emre Altun, chuanfu xiao, Jiann-yang hwang, remoVAl of uNburNeD cArboN from 
fly Ash usiNg A coNcurreNt flotAtioN columN                                  533

fırat karakas, feridun boylu, İsmail bentli, mehmet s  çelik, beNeficAtioN of sAphANe 
AluNite by flotAtioN                                                                     539

taki güler, selçuk Aktürk, beNeficiAtioN of oliViNe ore by NA-oleAte  
flotAtioN                                                                                    543



milena r  kostović, Dragan k  stanković, short circuit curreNt meAsuremeNt 
techNique iN electrochemicAl stuDies of sulphiDe miNerAl – griNDiNg 
meDiA iNterActioN                                                                        549

PROCESSING OF INDUSTRIAL MINERALS
konstantinos gudulas, efthimios papastergiadis, Andreas iordanidis, petros samaras,  

stuDy of the ADsorptioN cApAcity of A NAturAl miNerAl AND A soliD 
bioWAste                                                                                    557

georgios Anastassakis, felDspAr-coNtAiNiNg rocks of greece:  
miNerAlogicAl chArActeristics AND processiNg floW-sheets              565

stanislav titkov, tamara gurkova, Nina panteleeva, techNology for flotAtioN 
processiNg of potAsh ores                                                           573

A  mitrović, m  Zdujić, eVAluAtioN of selecteD serbiAN kAoliN clAys As A rAW 
mAteriAl for the cemeNt AND coNcrete iNDustry                              579

Dragan s  radulović, slavica r  mihajlović, Živko sekulić, Vladimir D  Jovanović, obtAiNiNg 
fillers bAseD oN limestoNe from Deposit DArZA – ulciNJ, for  
ApplicAtioNs iN VArious iNDustries                                                  585

INDEX OF AUTHORS

VOLUME II

COAL PROCESSING
b  sarıkaya, m  taksuk, m  cokuslu, h  Aykul, A cAse stuDy About primAry AND 

secoNDery circuit DeNsity VAriAtioNs iN omerler coAl WAshiNg plANt With 
stAtisticAl process coNtrol(spc) methoD                                        593

Zlatko Ječmenica, supply of cArboNAte useD As AN AbsorbeNt for flue gAs 
DesulphuriZAtioN proJect iN uglJeVik thermAl poWer plANt                601

m  taksuk, h  yagar, m  gulsoy, h  Aykul, stAtisticAlly process coNtrol ANAlyZe  
of thermAl coAl At tuNçbilek poWer plANt                                       607

yildirim tosun, blAck cArboN proDuctioN from pyrolysis AND combustioN  
of pyrolysis oil of AsphAltite, WAste tire AND WooD                          615

miloljub grbović, miroslav spasojević, NeW coAl cleANiNg process for ligNites  
from serbiAN multilAyer Deposits                                                  623

yildirim tosun, microWAVe ActiVAteD crushiNg AND griNDiNg of turkish  
coAls AND shAle for cleANiNg AND DesulfuriZAtioN                            629

Ayşe erdem, Akan gülmez, oğuz Altun, Zeki olgun, techNologicAl eVAluAtioN of  
coAl WAshiNg plANt slime tAiliNgs of mANisA somA DerekÖy (turkey)     637

g Özbayoğlu sulfur, sulfur DistributioN of turkish ligNites AND their 
AmeNAbility to DesulfuriZAtioN by physicAl methoDs                         643

selçuk Özgen, Zeki olgun, stuDies of A hyDrocycloNe to proDuce cleAN coAl 
from tuNçbilek/turkey fiNe ligNite tAiliNgs                                      647

Jovica sokolović, rodoljub stanojlović, Zoran marković, Zoran stirbanović, suzana stanković, 
Vojka gardić, VAloriZAtioN of coAl from the olD tAiliNg poNDs from 
ANthrAcite miNe “VrskA cukA” AVrAmicA, serbiA                                  651

PLANT AND PROCESS DESIGN AND OPERATING PRACTICE
irina pestriak, Valery morozov, erdenetuya otchir, moDeliNg of processes AND the 

DeVelopmeNt of closeD cycle of coNDitioNiNg recycleD WAter DuriNg  
the processiNg copper-molybDeNum ores                                       659

Zivko gocev, Aleksandar krstev, boris krstev, mirjana golomeova, Afrodita Zendelska, the 
moDels of optimiZAtioN for iNcreAsiNg of copper AND golD recoVeries  
iN bucim miNe                                                                               665



mariana gabriela flucus, mihai florian flucus, ioan flucus, coNsiDerAtioNs regArDiNg 
the use of mAthemAticAl moDeliNg iN iNDustriAl impAct stuDies iNVolViNg 
pollutANt DispersioN                                                                   671

todor Angelov, georgy savov, Aleksander tsekov, Dejan karanfilov, bucim copper  
proJect NeW DeVelopmeNts                                                           677

Nihad omerović, igor miljanović, ruzmir Avdić, resolViNg optimiZAtioN problems of 
prepArAtioN eruptiVe AggregAtes usiNg progrAmiNg DriVeN by eVeNts   683

Nihad omerović, igor miljanović, ruzmir Avdić, optimiZAtioN of griNDiNg eruptiVe 
AggregAtes usiNg methoDs of multi-criteriA ANAlysis                        687

PYRO-HYDROMETALLURGY AND BIO-PROCESSING
branislav marković, Vladislav matković, miroslav sokić, VANADium recoVery As 

ferroVANADium from speNt cAtAlysts                                              697
Ahmet göveli, m  Ümit Atalay, Nickel extrActioN from turkish lAteritic ore by 

hyDrochloric AciD leAchiNg                                                          701
sh r  samikhov, Z A  Zinchenko, N  shermatov, the stuDy AND DeVelopmeNt of the 

mAthemAticAl moDels of poor golD-coNtAiNiNg ores the process heAp 
(the Dump) leAchiNg                                                                      709

k k  mamyrbayeva, V A  luganov, A  eshmoldayeva, processiNg of AktogAi 
(kAZAkhstAN) mixeD copper ore                                                      713

Ş  beste Aydin, hüseyin baştürkcü, Alim gül, eVAluAtioN of leAchiNg pArAmeters  
for golD ore coNtAiNiNg electrum                                                 719

milena Danovska, Dejan karanfilov, mirjana golomeova, boris krstev, Afrodita Zendelska  
DesigN of A high curreNt extrActioN/stryppiNg system usiNg extrActioN 
AND strippiNg isotherms                                                               723

tomuş Nicolae, Zlăgnean marius, botez Adriana, Dobre oana, radu Aura Daniela, 
reseArches coNcerNiNg the possibility to obtAiN the urANium 
coNceNtrAtes by electrolysis                                                       729

Nikolay V  Vorobiev-Desyatovsky, sergey A  kubyshkin, rimma i  ibragimova, prospects  
of usiNg ActiVAteD cArboN for DetoxicAtioN of cyANiDe solutioNs iN  
golD hyDrometAllurgy                                                                737

m  Deniz turan, Z  Abidin sari, mehmed erdem, selectiVe leAchiNg of bleNDeD 
copper slAg                                                                                                                       745

galina sedelnikova, Dmitriy kim, Natalya ibragimova, heAp biooxiDAtioN of complex  
golD sulfiDe ore                                                                            749

Jana ficeriova, erika Dutkova, NoN-cyANiDe leAchiNg AND electrolysis  
of golD                                                                                     757

Vapur h , Demirci s , top s , Altiner m, remoVAl of iroN coNteNt iN felDspAr  
ores by leAchiNg With orgANic AciDs                                               761

emre erkan, h semih Demircan, merve cankurtaran,sercan sevgul, effects of  
DiffereNt crush siZe oN heAp leAch recoVery of himmetDeDe  
oxiDe ore                                                                                    767

Aleksandar krstev, boris krstev et al , the priNciples AND exAmples of leAchiNg  
AND bio-leAchiNg of copper ores                                                                             773

s  beikzadeh-Noei, s  sheibani, f  rashchi, s  m  J  mirazimi, bioleAchiNg kiNetics of 
copper recoVery from loW grADe copper ore                                 777

Jelena V  milojković, marija l  mihajlović, Zorica r  lopičić, marija s  petrović,  
tatjana D  Šoštarić, Jelena t  petrović, marija r   stanojević, DeVelopmeNt of  
hybriD orgANic-iNorgANic (bio)sorbeNts for pb(ii) remoVAl                 783

irena i  spasova, marina V  Nicolova, plamen s  georgiev and stoyan N  groudev, 
compArAtiVe VAriANts of microbiAl pretreAtmeNt of A golD-beAriNg 
sulphiDe coNceNtrAte uNDer DiffereNt groWth AND techNologicAl 
coNDitioNs                                                                                  787



Т N  Alexandrova, A V Alexandrov, N М  litvinova, ADVANceD methoDs of processiNg 
refrActory golD beAriNg ores                                                      791

svetlana bratkova, rosen ivanov, Anatoliy Angelov, katerina Nikolova, the iNflueNce of 
hyDrAulic reteNtioN time oN the performANce of microbiAl fuel cell 
iNtegrAteD iN successiVe AlkAliNity-proDuciNg system                      795

meryem göktaş, murat erdemoğlu, beNeficiAtioN of lAteritic Ni-co ore from  
mANisA – çAlDAğ, turkey                                                                801

p V  Aleksandrov, A s  medvedev, mechANism of iNterActioN betWeeN  
molybDeNite coNceNtrAte AND soDium chloriDe WheN heAteD iN the 
preseNce of oxygeN                                                                     807

y  olyaei, m  Noaparast, s  Z  shafaei tonkaboni, A  Amini, h  haghi, the extrActioN  
of golD from the hAmZe-qArNeiN ore by heAp leAchiNg iN  
lAborAtory scAle                                                                        813

birgül benli, yücel Özsoy, fatma Arslan, effects of AciD treAtmeNts oN  
refrActory golD ore prior to coNVeNtioNAl golD recoVery              817

A  rezaei, y  olyaei, s  Z  shafaei tonkaboni, m  Noaparast, h  haghi, A  Allahverdi, copper 
recoVery from meskANi oxiDe ore usiNg heAp leAchiNg                      823

Vesna conić, ljiljana Avramović, radojka Jonović, radmila marković, mile bugarin,  
sx-eW treAtmeNt of the solutioN obtAiNeD After AciD leAchiNg rtb  
bor flotAtioN tAiliNg                                                                    827

s  Abdi bastami, b  rezaie, A  Amini, h  Abdollahi and Amir pazooki, prelimiNAry  
cyANiDAtioN of ZAVVAriAN golD ore                                                  831

yücel Özsoy, birgül benli, fatma Arslan, ApplicAtioN of biooxiDAtioN prior to 
cyANiDAtioN cAse stuDy: turkish sulfiDic golD-beAriNg ores               835

SOLID WASTE AND WASTE WATER TREATMENT and SOIL REMEDIATION 
mihai Alexandru, miNerAl WAste mANAgemeNt iN the port of coNstANtA        845
tussupbayev N , bekturganov N , semushkina l , turisbekov mukhanova A , musina m   

flotAtioN processiNg of techNogeNic miNerAl rAW mAteriAls bAseD oN 
compositioN AgeNt                                                                       853

yuri chugunov, Vladislav ivanchenko ,techNology for eNrichmeNt AND 
reprocessiNg of slAg WAste iNciNerAtioN plANts                              859

ilker Acar, m u  Atalay, VAriAtioN of ceNospheres iN bitumiNous coAl  
fly Ashes                                                                                    861

D V  makarov, o V  suvorova, V A  kumarova, N k  manakova, r g  melkonyan, builDiNg 
mAteriAls from miNiNg AND coNceNtrAtioN WAstes of the murmANsk 
regioN, russiA                                                                             869

m V  belitska, lithology AND techNologicAl feAtures of seDimeNts riVer 
iNhulets polluteD With the WAstes of iNDustri iN kriVey rig bAsiN 
(ukrAiNe)                                                                                    875

s A  kvyatkovskiy, g Zh  Abdykirova, ye A  sitko, m t  shazhaliyev, s b  Dyussenova, 
iNflueNce of temperAture coNDitioNs of coNVerter slAg processiNg  
oN the copper sulphiDe AND ferrum crystAls formAtioN                    879

shavakyleva olga petrovna, sedinkina Nataliya Anatolievna, WAys to improVe the 
efficieNcy of processiNg mAN-mADe resources                                883

g Zh  Abdykirova, N s  bekturganov, m sh  tanekeeva, A ye  sydykov, sh А  telkov, g А  
toylanbay, reseArch oN obtAiNiNg electrolytic mANgANese DioxiDe from 
mANgANese-coNtAiNiNg sluDge leAchiNg solutioNs                            887

Julia bajurova, Anton svetlov, olga suvorova, Victoria kumarova, Dmitriy makarov, Vladimir 
masloboev, the possibility of complex processiNg of copper-Nickel 
coNceNtrAtioN tAiliNgs                                                                 891

grozdanka D  bogdanović, Velizar stanković, milan m Antonijević, Dejan V Antić,  
Dragan milojević, Darko milicević, AciD leAchiNg of copper from  
miNiNg - WAste Dump                                                                      895



h  Nourizadeh, f  rashchi, syNthesis of VANADium peNtoxiDe from poWer  
plANts fly Ash leAchiNg solutioN                                                    901

ivana Jovanović, igor miljanović, miomir mikić, reVieW of coNtemporAry WorlD 
stuDies oN chArActeristics of fly Ash As A secoNDAry miNerAl  
resource; pArt 2                                                                          905

pedro p  m  ribeiro, iranildes D  santos, Achilles J  b  Dutra, copper coNceNtrAtioN 
from crusheD AND griNDeD priNteD circuit boArDs usiNg A Zig-ZAg 
clAssifier                                                                                   913

gulsen tozsina,Ali ihsan Arolb, effect of mArble WAste oN the AciD geNerAtioN 
iNhibitioN AND heAVy metAl mobility iN copper sulphiDe tAiliNgs            919

madali Naimanbayev, Nina lokhova, Zhazira baltabekova, Arailym Dukembayeva, Zhantore 
Dzhurkanov, receiViNg A coNceNtrAte of rAre-eArth elemeNts from 
WithDrAWAl from processiNg of phosphorites                                927

gábor mucsi, imre gombkötő, Zoltán molnár, Viktor török, mechANicAl ActiVAtioN AND 
clAssificAtioN of fly Ash to eNhANce its reActiVity                            931

shyqri kelmendi, bajram mustafa, faton kelmendi, use of fly Ash iN uNDergrouND 
miNes like hyDrAulic fill mAteriAl                                                   939

irina V shadrunova, Natalia N orekhova, experimeNtAl compArisoN of processes 
for recoVery of copper AND ZiNc from miNe WAter                            945

ultarakova A , Naymanbaev m  A , onayev m , Dzhurkanov J , Alzhanbayeva N ,  
processiNg of titANium proDuctioN chloriDe WAstes obtAiNiNg  
Niobium eNricheD miDDliNgs                                                            953

mirjana golomeova, Afrodita Zendelska, boris krstev, blagoj golomeov, Aleksandar 
krstev, remoVAl of heAVy metAl ioNs from Aqueous solutioNs usiNg 
cliNoptilolite                                                                             959

bajram mustafa , shyqri kelmendi, sali kurshumliu, treAtmeNt of the AciDic  
WAters iN trepcA JArosit tAiliNgs                                                   965

Ataç başçetin, orhan Özdemir, Deniz Adıgüzel, yasin baktarhan, mink ter harmsel,  
use of geoextile filtrAtioN system (geotube ® techNology) for 
DeWAteriNg of miNerAl processiNg plANt tAiliNgs                             969

Viorica ciocan, sanda krauzs, the Domestic resiDuAl WAters ADVANceD cleANiNg 
With mAgNesium miNerAls                                                              973

Ünzile yenial, gülay bulut, utiliZAtioN of miNiNg WAstes for WAsteWAter 
treAtmeNt                                                                                  979

marius Zlagnean, sorin o  mihai, Nicolae tomus, Alexandru Nicolici, sorin halga,  
NeW treNDs iN tAiliNgs DisposAl – stuDy cAse: roViNA miNiNg proJect, 
romANiA                                                                                      987

predrag Dimovski,Zdravko hojka, branimir monevski, proposAl of optimAl solutioN 
for DumpiNg fly Ash AND slAg from thermo poWer plANts, heAtiNg  
plANts AND metAllurgic fAcilities                                                   995

stoyan N  groudev, plamen s  georgiev, irena i  spasova and marina V  Nicolova, 
bioremeDiAtioN of AN AlkAliNe soil heAVily polluteD With rADioNucliDes 
AND heAVy metAls                                                                       1003

Jelena D  Nikolić, Vladimir D  Živanović, srđan D  matijašević, snežana N  Zildžović, snežana 
r  grujić, sonja V  smiljanić, Ana m  Vujošević, eco-mAteriAls for soil remeDiAtioN 
bAseD oN polyphosphAte glAsses                                                 1007

milica m  Vlahović, sanja p  martinović, tatjana D  Volkov husović, leAchiNg behAVior of 
sulfur coNcrete With fly Ash useD for remoVAl of heAVy metAls from 
WAsteWAter                                                                               1013

tatjana Šoštarić, marija petrović, Jelena milojković, Jelena petrović, marija stanojević, ljubiša 
Andrić, mirjana stojanović, biosorptioN of cu(ii) ioNs from Aqueous solutioN  
by WAste Apricot stoNes pre-treAteD by mechANicAl ActiVAtioN          1017

A ekrem yüce; güven Önal; gündüz Ateşok, beNeficiAtioN AND pre feAsibility  
stuDies for iroN steel coNVerter slAg                                          1021



florent Dobroshi, fatos rexhepi, blerim baruti, Dilaver salihi, mensur kelmendi, ilirian malollari 
high AciDity iNDicAtors of the physico - chemicAl properties of DriNkiNg 
WAter iN some VillAges iN the District of the “trepcA” miNe               1025

e  Dutková and J  ficeriová, leAchiNg of golD from ActiVAteD golDsmith´ s  
WAste                                                                                       1029

Violeta Čolaković, Vladan Čanović, branka Jovanović, Dragan milošević, DrAiNAge of 
surfAce AND uNDergrouND WAters from the surfAce of the future  
flyiNg AND bottom Ash Depot “cirikoVAc”                                         1035

pavle stjepanović, Nenad milojković, klara konc Janković, Dejan lazić, ANAlysis of  
the DepositeD mAteriAls of flyiNg AND bottom Ash At the Depot  
of tppt b                                                                                   1041

Jasmina Nešković, klara konc Janković, Dejan lazić, pavle stjepanović, techNicAl  
tests of the prepArAtioN of miNerAl ores At the cores of surVey  
Drill sites of the krAku bugAresku bAsiN                                        1049

Nenad milojković, grozdana tomasović, Jasmina Nešković, the techNology of 
trANsformAtioN of DANgerous WAste from the lAND polluteD by  
cruDe oil iNto iNert WAste                                                           1055

SUSTAINABILITY IN MINERAL PROCESSING
lyubomir ilchev, Nadezhda Davcheva-ilcheva, iNDicAtors DescribiNg pressures oN 

eNViroNmeNt from miNiNg, coNceNtrAtioN AND metAllurgy                 1061
Desislava kostova, Valentin Velev, reiNDustriAliZAtioN AND bulgAriAN miNiNg 

iNDustry                                                                                   1065
teodora tinkova, irena grigorova, ivan Nishkov, NeW ApproAches oN gypsum boDy 

composite mAteriAls ADDitioN                                                       1069
irena grigorova, iNDustriAl miNerAls processiNg WAste – NeW secoNDAry 

proDucts                                                                                  1077
Vladimir Jovanović, Živko sekulić, branislav ivošević, slavica mihajlović, milan petrov, Dragan 

radulović, mechANicAl properties of limestoNe briquettes AND pellets  
With beNtoNite for cAlcificAtioN of AciD soil                                  1083

APPLICATIONS OF MINERAL PROCESSING IN RELATED INDUSTRIES
murat erdemoğlu, mechANosyNthesis of srtio 3 AND bAtio3 through iNteNsiVe 

bAll milliNg                                                                                1087
h  serdar mutlu, turan uysal muhammed Şener, murat erdemoğlu, iNVestigAtioNs for 

iNNoVAtiVe cerAmic WAll tiles: syNergistic effects of pyrophyllite AND 
colemANite                                                                               1095

eugenia panturu, razvan – ioan panturu, Antoneta filcenco – olteanu, Aura Daniela radu 
kiNetics of urANium ADsorptioN oN cArboN impregNAteD With  
Zero- VAleNt iroN NANopArticles                                                   1103

ljiljana tankosić, Nadežda Ćalić, milena kostović, selectiVe flocculAtioN of  
limoNite AND clAy by polyAcrylAmiDes                                            1109

bulent toka, A  İ  Arol, the rheologicAl AND filtrAte properties of beNtoNites 
ActiVAteD With borAte AND treAteD With polymers                            1115

yury V  semenov, optimiZAtioN of orgANo-miNerAl sorbeNts AND DeVices for 
remoVAl of oil pollutioN from WAter surfAce                                 1125

Anja terzić, lato pezo, ljubiša Andrić, milan trumić, grozdanka bogadanović, effects of 
mechANicAl ActiVAtioN oN the pArAmeters of micA quAlity for ApplicAtioN 
iN iNsulAtioN mAteriAls - chemometric ApproAch                             1131

marko pavlović, tatjana Volkov-husović, ljubiša Andrić, fillers for fouNDry  
coAtiNg                                                                                     1139

sanja p  martinović, milica m  Vlahović, tatjana D  Volkov husović, possibility of usiNg 
DiAtomAceous eArth from kolubArA AND VesJe Deposits for proDuctioN 
of beer filter AiDs                                                                      1143

INDEX OF AUTHORS



THE POSSIBILITY OF APPLYING CONTEMPORARY FLOTATION 
COLLECTORS TO IMPROVE THE TECHNOLOGICAL EFFECTS  OF 
PROCESSING COMPLEX ORE WITH PYRITE HIGH CONTENT FROM 
THE UPPER LAYERS DEPOSIT " VELIKI KRIVELJ” 

*Jelena Čarapić, *Vladan Milošević, *Zoran Bartulović, *Dejan Todorović, *Sonja 
Milićević 

*Institute for Technology of Nuclear and Other Mineral Raw Materials, 86 Franchet d’Esperey Blvd, 
11000 Belgrade, Serbia  
Abstract:  

This paper presents part of a complex technological flotation investigations of copper ore from the 
upper layers deposit "Veliki Krivelj". Ore copper content is in the average range and sulfur content is 
significantly higher than usual. High content of sulfur derives from the increased content of mineral 
pyrite, which is very difficult to depress in flotation. Because of this, it is very difficult to control and to 
stabilize flotation process and technological results are below the planed one. In order to increase the 
flotation process efficiency and the copper concentrate quality, technological laboratory tests were 
conducted in the ITNMS Mineral Processing laboratory. Investigations were undertaken with an aim to 
examine the possibility of applying new collector structures (manuf. Flomin) which are implemented 
effectively for the ores with similar features in the World. The results in paper presents technological 
effects achieved by applying the tested collector and compared to the reagent that is used in the 
Flotation Plant "Veliki Krivelj ". 

Because of the good results, which showed that the tested collector has a high selectivity for copper, it 
was decided to be tested on an industrial scale. 

Key words : flotation,copper, Veliki Krivelj,colectors, Flomin  

INTRODUCTION 

To maximize the exploitation and increased 
processing capacity of open pit „Veliki Krivelj“  
there is a need for mining ore from this deposit 
upper layers. Ore characteristics from the open 
pit "Veliki Krivelj" upper layers are different from 
the deposit other part ore characteristics, 
especially from a technological point of view. 
The chemical composition from this parts 
causes major problems in prosessing, and 
resulting the final product lower quality and 
recovery than the planned ones. Although the 
copper content is in the whole deposit average 
range, a significant difference occurs in the 
much higher sulfur content in the open pit "Veliki 
Krivelj"upper layers ore from whole deposit 
average content (over 4%). 

The high content of sulphur points to the 
increased content of mineral pyrite. This mineral 
is very difficult to depress during copper 
minerals flotation process and all the above 
directly affects the the flotation process 
efficiency to produce the required quality Cu 
concentrate. 

This paper presents part of a complex 
technological flotation investigations on copper 
ore from the deposit "Veliki Krivelj" upper layers. 
Investigations were undertaken with an aim to 
examine the possibility of applying new collector 
structures with high selectivity for copper. During 
the tests the following reagents are applied  : 
PEX collector (currently in use), collector 
manufacturers Flomin C 2440 and D-250 as 
frother. 
The results achieved during the tests and 
suggestions for improving the copper ore 
concentration technological process from the 
deposit upper layers in Flotation Plant " Veliki 
Krivelj " are presented in this paper. 

CHARACTERISTICS OF ORE 
SAMPLE 

All technological tests were performed in the 
Mineral processing laboratory ITNMS on the 
sample which represents geological exploration 
drilling core from deposit “Veliki Krivelj” part 
intended for exploitation in the following period. 
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Physical properties of ore sample 

• density γ = 2750 kg/m3; 
• pH, 68% of solids, pH=4.1 
• moisture W=5 %; 
• Bond work index Wi = 13.14 kWh/t; 
• particle size distribution after crushing 

(Figure 1). 

. 

 

Figure 1 Granulometrijski sastav izlaza iz mlina – 
kumulativna kriva proseva 
 
Chemical composition 

Table 1, Chemical composition of ore sample 

Ore sample from pyrite-rich parts of deposit 

Component Cu S Fe 
Content,% 0.21 5.81 6.12 

Mineral composition 

Mineralogical analysis was performed with 
immersion method , microscopic ore method 
and the method of electron microscopy scanning 
at the following size class: -0.037+0 mm; -
0.053+0.037 mm; -0.075+0.053 mm; -0.1+0.075 
mm; -0.3+0.1 mm; -0.83+0.3 mm; -1.6+0.83 
mm; +1.6 mm). 
Mineralogical composition of this ore sample is: 
pyrite, chalcopyrite, chalcocite, bornite, 
covelline, cuprite, magnetite, pyrrhotite, 
hematite, rutile, molybdenite, limonite, 
sphalerite, galena, cassiterite, malachite. 
Gangue minerals are feldspar (K-feldspar and 
plagioclase), quartz. 
The most abundant sulphide mineral is pyrite 
13,7, chalcopyrite is presented with amount of 
0,7% and other ore minerals are presented in 
the sample to 0.2%.  

EXPERIMENTAL 

During the implementation of technological 
laboratory tests on ore samples it was 
performed several series of flotation test using 
the following flotation reagents : 
• Collector PEX which is currently in use, and 
this test is labeled as "zero " , test which is a 
standard for comparison 
• collector manufacturer Flomin 2440 

Experimental procedure 

A. Grinding 

• sample mass Q = 680.0 g 
• 68.0 % solids 
• tm = 5.75 min 
• grinding fineness 58.0 % - 0.074 mm 
• pH= 9.2 

B. Conditioning 

• tk = 6.0 min 
• 28.0% solids 
• pH = 10.5 

reagents consumption  

• collector PEX 50 % of total dose  
• collector C - 2440 50 % of total dose 

15.0 g / t 

C. Rough flotation 

• tf = 20.0 min 
• pH= 10.5 

reagents consumption  

• frother DOW 250  
• collector PEX 25+25% %(5,10 min) of 

total dose 15.0 g/t 
• collector C - 2440 25+25% % (5,10 min) 

of total dose 7 g/t 

 

Figure 2, Experimental procedure 
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Technological results 

Mass content of the product concentration , 
copper recovery , sulfur distribution, copper 
content , sulfur content , iron content obtained in 
"zero " flotation test are presented in Table 2. 

Table 2. Material balance – collector PEX  

Prod. M, % Cu, % S, % Cu 
rec.,% S rec.,% Fe,% 

Feed 100.00 0.21 5.81 100.00 100.00 6.21 
Cu RC 12.40 1.29 37.79 76.18 80.67 43.65 
Tail. 87.60 0.06 1.28 23.82 19.33 0.81 

From the series of experiment, made in order to 
improve the technological results, experiment 
which gave the best results was isolated, and 
that results are presented  in Table 3. 

Table 3. Material balance – collector Flomin 2440 

Prod. M, % Cu, % S, % Cu 
rec.,% S rec.,% Fe,% 

Feed 100.00 0.21 5.81 100.00 100.00 6.21 

Cu RC 5.76 2.78 15.29 76.24 15.15 29.88 

Tail. 94.24 0.05 5.23 23.76 84.85 4.67 

 

Figure 3, Mas, Cu, S, and Fe content 

 

Figure 4, Cu, recovery 

Rational mineralogical analysis of both 
concentrates (based on the chemical analysis of 
copper, sulfur, iron and mineralogical 

composition of ore sample) is present in Table 4 
and Figure 5. 

Table 4. minerals, content 
Product collector PEX collector Flomin 

2440 
Cu RC 

CuFeS2,% 3.73 8.03 
FeS2,% 91.09 58.78 

 
Figure 5, minerals, content 

 

DISCUSSION 

After completed laboratory tests and 
technological results analysis, it can be 
concluded as follows: 

The sample physico-chemical characterization 
indicates that: the sample is typical for ore 
deposit „Veliki Krivelj“; physical properties within 
the projected values range; considering 
chemical aspect, very poor copper with a very 
high sulfur and iron content. Due to these 
characteristics, this ore type is very problematic 
for copper sulphide minerals flotation 
concentration. 

Increased sulfur and iron contents originating 
from pyrites, which was confirmed by 
mineralogical analysis. Processing practical 
experience of ores with such characteristics, 
indicates a continuing problem and considerably 
poorer copper mineral concentrations 
technological indicators, using the projected 
technological schemes and reagent regime. The 
main reason for this is significantly higher pyrite 
content of the projected value and physico-
chemical processes at phase boundaries in 
flotation pulp which are a consequence of the 
collector affinity towards the sulfur 
hydrophobization in pyrite. 

Ore flotation laboratory testing, according the 
technological scheme and conditions in flotation 
plant "Veliki Krivelj", confirm the quite poor 
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results and technological indicators for ore 
processing with high sulfur content. Zero 
experiment was performed using the collector 
KEX, following plant current scheme 
technological parameters. Achieved 
technological parameters are as follows: 

 rough concentrate weight is 12,40% 
 the rough concentrate copper content is 

1,29% 
 the rough concentrate sulfur content is 

37,79% 
 the rough concentrate copper recovery 

is 76,19% 
 the rough concentrate sulfur distribution 

is 80,67% 
 final concentrate copper content is 

10,33% 
 final concentrate copper recovery is 

45,09% 

It is obvious that the rough concentrate weight is 
extremely high ie. almost double the projected 
value. Having regard low copper and high sulfur 
content and sulfur distribution, it is clear that this 
rough flotation concentrate mass is a 
consequence of flotation sulfur carrier minerals 
i.e. pyrite. Satisfactory copper recovery is a 
concentrate mass participation product. Copper 
minerals concentration effects are extremely 
bad, as evidenced by the copper content and 
copper recovery in final concentrate. It can be 
stated that the use of xanthate based colectors 
for copper minerals concentration from ore with 
a high pyrite content can not be achieved better 
technological parameters from the displayed. 
The reason for this is the fact that xanthate 
based collectors thanks to its strong affinity 
towards sulphide minerals and may not be 
sufficiently selective. Therefore the optimal 
copper minerals concentration from this raw 
material can not be achieved. 

Applying collector Flomin C2440 were achieved 
more favorable technological results from 
aspects of concentration process technical and 
technological conditions. Correlation between 
the concentration products mass proportion, 
copper and sulfur content in them and their 
distribution at process end are the primary 
advantage of this collector application. Achieved 
technological parameters are as follows: 

 rough concentrate weight is 5,76% 
 the rough concentrate copper content is 

2,78% 
 the rough concentrate sulfur content is 

15,29%  
 the rough concentrate copper recovery 

is 76,22% 
 the rough concentrate sulfur distribution 

is 15,15% 

 final concentrate copper content is 
13,24% 

 final concentrate copper recovery is 
46,53% 

CONCLUSIONS 

• Technological results presented in this paper, 
definitely confirm that the application of current 
"Veliki Krivelj" technological plant schemes, in 
no case can not achieve better technological 
effects. It is concluded that, to improve the 
techno-economic parameters of this raw 
material processing, technological scheme that 
is designed and implemented at the facility 
"Veliki Krivelj" must be changed from the 
aspect reagent regime. 

• Remarkable copper minerals flotation results 
were achieved by applying collectors from 
manufacturer Flomin, with a commercial label 
C 2440. 

• Achieved results by applying of these 
collectors are much better than the results 
obtained in the plant by the designed scheme, 
and to some extent better than achieved 
results by use of all other tested collectors. 
The main reason for the achieved results  
difference by applying these collectors in 
relation to the other, lies in their high selectivity 
for copper minerals holders in relation to the 
pyrite. The essence is that their action 
mechanism is based on the affinity towards 
copper and not to the sulphide minerals, where 
belongs pyrite. 

• Despite the fact that achieved results were 
significantly better by these collectors use than 
all the others, they do not reach the 
technological indicators optimal values level. 
The reason for this is, among other things, low 
copper content and high sulfur content in the 
feed ore. It is very interesting that all 
technological indicators values that are lower 
than projected and optimal, are consequences 
of primary concentrate low mass portion. This 
suggests that by these collectors application 
and the mass concentrates correction with 
quite high copper content and the 
concentration degree, can expect better 
techno-economic effects in the plant, where it 
is easier to perform certain products mass 
participation correction. 
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