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flpeeo4 HacJroBa pa4alea cprrcKr,r jesrzr<: Kortlnaparuoua cry4uja MI{HepuuIHof cacraBa I,I

rbefoBa Be3a ca HeKr,rM Balr(HrrM caojcrauua 3a rlpouec Qnor<ynaquje vryra-llpuujepr'r
nr Py4Hnrc Oltapcxa

Abstract:

Studied sludge samples are composed of major goethite and quartz; less clay minerals;

and minor magnetite, hematite, clinophlore and todorokite. They have quite similar
qualitative, bur different semi-quantitative compositions. There are similar particle size

distributions between the samples, and the highest contents of -50%o belongs to the

finest classes of <6 pm. Among size classes within the samples, almost identical iron
contents are present; indicating their similar mineral compositions, which make these

systems very complex for further separation processes. Sludge II has a higher natural

settling rate, due to its higher density and mineral composition. With addition of the

flocculant, settling rates increase significantly with the increase of the liquid component

in both of the samples. The effect of flocculant on the settling rate is different between

samples, and depends on their mineral composition. The time of settling does not play a
role in selectivity, to the ratio of the mass of floating and sinking parts, and iron content

does not change with time. The content of iron partially increases by flocculation;
therefore, this method should be considered as an appropriate one. Zeta potential values

for sludge are mostly between those for goethite and quartz, indicating their particle

mixture and intricatelv association.

Caxerax:

Llsyuavavu y3oprlr4 MyJba cy cacraBJbeHr4 yrnaBHo oA rerl,Ira I4 KBapIIa; Malbe Ml4Hep.lna

rnr.rHe; n y MalbLIM KOJrLrqr,rHaMa oA MarHeTlrTa, xeMaTI4Ta, KJII'IHOXIOpa I,I TOAOpOKI'ITa.

I4wajy upunuqHo cJrr{qHe KButrrurarr{BHe, arv pa3nr4qure rIonyKBaHTI,ITarvBHe

xoulosuqnje. llocroje cJrrrqHe pacno4jene BeJIuqLIHe r{ecrulla rarrraefy y3opaKa, a

najeehn cagpNaj ol -50o/o rrpwtapLa najQrzuujula KrlacaMa oA <6 ptu. Mely KJIacaMa

BeJrr,rqrrHe yHyrap y3opaKa, npncyrHll ay cKopo I{AeHTI'IqHII ca1pxaju reoxfa; urro
yrca:yje Ha rblrxoB crruqaH MlrHepanHu cacraB, [ITo oBe cl,IcreMe qI{Hv BeoMa cJro]KeHI,IM

3a AaJbe npoqece cenapaqlrje. Myrs II rzva eehy npr,rpoAny 6psllny raloxerra, 36ot

eehe rycrltHe n MuHepanHof cacraBa. Ys AoAarar Qlor<ylaura, fpzuna rano)Kerba ce

suauajuo noeehasa aa noeeharbera reqHe KoMnoHeHTe y o6a y3opKa. EQexar

QnorcynaHra ua 6pzuuy ranoxelba je pasnuuur usnrely y3opaKa v 3aBugpr oA IsHXoBor

Mr,rHepaJIHor cacTaBa. Bpujerue TaJloxelta He l,Irpa ynory y ceneKTI'IBHocTI'I, y oAHocy Ha

lracy gr,rjenoBa rlpenuBa h rarora, a cagpxaj rsoxfa ce He uujelba roKoM BpeMeHa.

Ca4pxaj rnoNfa ce 4jeluulzqHo noeehata Qnoxynaqrajou; c'rora onaj MeroA rpe6a

cMarparn o4ronapajyhurvr. BpnjeAHocrLI 3era noreuryuiata 3a MyJb cy yrnaBHoM

r,r:ruefy oHnx 3a ferl,Ir I,t KBapq, ruro yxa:yje Ha rrfixoey ujeuranuHy arecrulla Lr

3aMplxeHy noBe3aHocr 
(9 6oaona)



2., SuzanaGotovac Atlagic, Ljiljana Tankosid, Sanja PrZulj and-Dragana Vtiroiryevie,

Recent Patents in Reuse of Metal Mining Tailings and Emerging Potential in
Nanotechnology Applications, Recent Patents on Nanotechnology, 202I, Y ol.I5,No'0,
pp.2s6-269 (\.

llpeeo4 HacnoBa paAa Ha cpncKh je:nrc: HajHonnju rareHrl,I y nonoeHoj yuorpe6u
janoer,rHe rr3 pyAHr4Ka Merana Kao noreHqlajalHe ocHoBe :a pasroj u npllrrrjeHy y
H aHorexHo JI o rr,tj arr,r a.

Abstract:

Reuse of waste materials present in the technosphere, such as the metal mining tailings

is becoming a more economical and energy-efficient method for obtaining the raw

materials than the classical mining. Number of patents are presenting methods for

tailings recycling, often in construction industry and metallurgy. At the same time,

world market for metallic nanomaterials is rapidly increasing with numerous new

applications and these two subjects should be connected'

Caxerarc:

floHoeua ynorpe6a ornaAHl4x rtaareprzjana npucyrHax y rexnocQepu, Kao urro je
jaaoenua r43 pyAHr4Ka Merana nocraje eKoHoMl4r{Huja r.r eHeprgrcKlt etfuracHuja MeroAa

sa go$r,rjalue cr4poBt{Ha Hero Kracr4lrHo pyAapcreo. Epoj nareHara rlpeAcraBJba MeroAe

3a peqr.rKJIDKy jaloeuHe, qecro y rpaf eanHote uH4ycrpuje 14 ueranyprnje'

llcronpeueHo, cnjercrco rp)rfl4trrre MeraJrHltx uaHouarepujana y6psano pacre uosehaea

ce 6pojnunr HoBtrM auuraqzjaMa n oBa ABa rrpeAMera rpe6a rroBe3aTr.r.
(9 6oaoea)

uouorpadujra r,rcror pasra. (qn. I 9.cr. I 0)

L Ljiljana Tankosic. Pavle Tancic. Svietlana Sredic, Zoran Nedic Study of the Mineral

Composition and Its Connection with Some Properties Important for the Sludge

Flocculation Process-Examples from Omarska Mine: A Comparative Approach, ,
Current Approaches in Science and Technologt Research VoL 9,28 June 2021, Page

48-80, hltps:/ldoi.orgll0.9734lbpilcastrlv9ll057lD Published: 202l-06-28

flpero4 HacJroBa pa1a Ha cpncKu jeeurc: flosegaHocr cacraBa MyJba A HeKax oco6una

BaxHr,rx 3a npoqec Qnorynaqr,rje rvryra-llpr.rujeprz Iz3 pyAHrIKa Ouapcra: ynopeAHI'I

IIpncryrl

Abstract:

of two sludge
lone overflow

The
sam

primary objectives of this study is mineralogical characterization

les withdifferent initial content of iron derived by h



g.n"rut.d during the processing ofiron ore in the Omarska mine- Also, i comparative

study of the mineral composition and itsconnection with some properties important for
the sludge flocculation process was done. Studiedsludge samples are composed of major

goethite and quartz; less clay minerals; and minor magnetite,hematite, clinochlore and

todorokite. They have quite similar qualitative, but different semi-

quantitativecompositions. There are similar particle size distributions between the

samples, and highest contentsof about 50% belongs to the finest classes of <6 pm.

Among size classes within the samples, almostidentical iron contents are present;

indicating to their similar mineral compositions, which make thissystem very complex

for further separation processes. Sludge II has higher natural settling rate, dueto its

higher density and mineral composition. With addition of the flocculant, settling rates

increasessignificantly with the increase of the liquid component in both of the samples.

The effect of flocculanton the settling rate is different between samples, and depends on

their mineral composition. The timeof seffling does not play a role in selectivity, to the

ratio of the mass of floating and sinking parts, andiron content does not change with
time. The content of iron partially increases by flocculation;therefore, this method

should be considered as an appropriate one. Zeta potential values for sludgeare mostly

between those for goethite and qvartz, indicating their particle mixture and

intricatelyassociat ion.

Catx:emarc:

flpurraapHr,r qr,rJb oBor I,IcrpaxtlBana je MI,IHepanouKa KapaKrepusaryuia ABa y3opKa

MyJba ca pa3IHr{I,ITl,IM [oqerHI4M cagpxajerr,r raoNf a 4o6ujenOr npenl'IBalbeM

xr,rApour4KnoHa HacraJlor roKoM llpepaAe xeJbe3He pyAe y pyAHLIKy Ouapcra. Taxofe,
ypafeHa je ynope4na cllyWla Mr,rHepanHor cacraBa fl rreroBe rloBe3aHocru ca HoKI,IM

cnojcrnuua BaII(HIIM 3a IIpoUec Qnoxynaquje MyJba. llpoyueuu y3opIIIa MyJba cy

cacTaBJbeHI,I OA |JIaBHOT reTrrTa I,I KBapUa; MaFbe Ml{Hepana rnI'IHe; v Mar+{ MarHeTvT,

xeMarlrr, KJrLrHoxJrop rz roAopoKur. Llttajy npnnur{Ho cJII4qHe KBUITII,ITaTI'IBHe, tulIa

pa3twrqvre rroJryKBaHTr.rrarI,IBHe cacraBe. llocroje cJII4IrtHe pacrloAene BeJII4.II,IHe qecrIIIIa

r.rsryrefy y3opaKa, a Hajrehu ca4pNaj oA oKo 50%o npuna4a najQraHujt4M KrlacaMa oA <6

pM. Meby KJIacaMa BeJII{qhHe yHyrap y3opaKa, npuOyTHI,I cy aKopo nAeHrI4r{HI'I

cagpxajn reoxfa; urro yrca:yje Ha FbHXoB cJIrIqaH MHHepanHI4 cacraB, roju oeaj cilcreM
r{r.rHh BeoMa cJro)KeHhM 3a AaJbe npoUece cenapaqrlje. My,'r II uua eehy npzpo4tty

crony Ttulo)Keba, s6or sehe rycTI4He H MI4HepaJIHof cacraBa. Ca AoAaTKOM

Slorylaura, crorre rarroxerba ce sHavajHo noneharajy ca roseharLeM TeqHe

KoMrroHeHTe y o6a y3opKa. ESexar QlorcynanroHa Ha 6psuny riulo)Kerba ie pastuuur
u:vely y3opaKa 14 saBvrcil oA FbHXoBor Mr.rHepaJIHof cacraBa. Bpenae raJlo)Kelba He l4rpa

ynory y ceJreKrr.rBHocrll, y oAHocy Ha Macy AeJtoBa rcojn nrryrajy n roHy' a cagpxaj

reoxla ce He Melba roKoM BpeMeHa. Caapxaj rooxfa ce AeJII'IMI'IqHo noeehasa

Slorylaqujou, na osaj MeroA rpe6a cMarparl4 npI'IKJIaAHI{M. Bpe4noctl't 3era

noreHqujana 3a MyJb cy yrnaBHovr usr'tefy oHLIX 3a rerur L{ rcnop(, urro yrcasyje ua

Ibr,rxoBy MeIuaBI,IHy qecTI4IIa L 3aMplxeHy rloBe3aHocT.
(9 6oaosa)



L Lj. Tankosid, S. Sredii, Settling and flocculation studies on limonite sludge,

geothite, quartz and clay using sodium oleate as flocculant, XVIII Balkan Mineral
Processing Congress, Drad, Albanija, May, 2019' Page 480-490

flpeno4 HacJroBa paAa Ha cprrcKr.r jerur: Llcnurusawe rano)Kerba u Qnorylauuje na

JrrrMoHr,ITHoM MyJby, rerl,Iry, KBapqy A rtrvtHr ropuurherterra narpnjyu OneaTa KaO

SlorcylaHra

Abstract:

In the plant for the preparation of mineral raw materials of the ArcelorMittal Prijedor

mine, the preparation of iron ore from the "Buvad" deposit is performed by the

method of classifying large classes and the magnetic concentration of small classes.

In this process a large amount of limonite sludge of relatively high content of Fe is

generated, which is deposited as tailings. For this reason, research has been carried

out for a long time to determine the possibility of concentrating goethite from the

sludge* by selective flocculation and separating the deposited material in the form of
a concentrate. Positive results of this research mean the possibility of increasing the

utilization of the useful substance from the ore up to 30o/o, and thus increasing the

total reserves of limonite. It should be emphasized that this product contains about

30% of natural ocher, a pigment that has a price significantly above the limonite,

which, in addition to its significant contribution to environmental protection, would

have significant economic benefits. Our earlier research has shown that goethite and

quartz prevail in the sludge (41,19 o/oFe, 17,50 o SiOz), less clay minerals; and

minor magnetite, hematite, clinochlore and todorokite. This paper presents the results

of the testing settling rate of the sludge samples and the separate minerals of goethite,

quartz and clay under different conditions (pH, flocculant concentration, deposition

time, solid concentration ) using sodium oleate as a flocculant. The results showed

that (in the experimenst, the ratio S:L:1:19.7 was used) the highest rate of deposition

and o/o of mass of floated part shows goethite and quartz compared with limonite

sludge and clay.

Cattcemax:

y norouy 3a rrpzrpeMy Mr4HepanHr,rx cnpoBl{Ha Py4HI,rra ArcelorMittal llpuje4op,

rrplzrrpeMa )KeJbe3He pyAe ca Jle)Kprrxra ,,EyBav" Bplxu ce MeroAoM pa3BpcraBalba

BeJrrrKrrx KJraca v MafHerHe KoHrIeHTpaIIuje ualzx KJIaca. Y oeoM rlpoqecy Hacraje

BeJrprKa KoJlI,IqI,IHa JII4MoHI4THoT MyJba ca peJIaTI'IBHo BI'IooKI'IM ca4pxajeru Fe, roju ce

genouyje rcao jaloeuHa. I4s ron pa3nora ce eeh Ayxe BpeMe cnpoBoAll l4crpoK[IBarba

xaxo 6u ce yrBpAnna voryhHocr KoHrleHTpncalba rerl,Ira I,I3 MyJba cerIeKrI{BHoM

Qloxynaqnjonr u ogeajarbeM AeIIoHoBaHof narepnjala y o6nnrcy KoHIIeHrpaTa.

flogHrIrsHI,I JITATI,I OBOf Batba 3Haqe Hocr nosehalba



ucxoplzurhelba Kopr4cHe rr,rarepr.rje H3 pyAe lo 30%, u trt. u noeeharra yKyIIHLIx

pcepBr4 JII,IMoHI4ra. Tpe6a ncrahu 4a oraj rpoI,I3BoA caAp)KI'I or<o 30% rpl4poAHof

OKepa, nIifMeHTa rcOju nnra UUjeHy 3HaTHO V3HAL JII{MOHI{Ta, UttO 6U, UOpeA

suavajHor Aorrpt4Hoca 3arurtrrr,r xrrlBorHe cpeAldHe, I,IMaJIo sHauajHe eKoHoMcKe

Kopr.rcru. Harua panuja I4crpaxflaBama cy noKa3ana lay MyJby rlpeoBnaAaBajy rerur

14 KBapII (41,19 o/o Fe, 17,50 Yo SiOz), Malbe MI4HepaII4 rnllHe:' vI Mar+v MarHeTItr,

XeMaTuT, KnI4HOXnop I,I rOAopOKI,IT. y OBOM pAIy cy [pLIKa3aHI'I pe3ynTaTpl

t4crrvrraBarsa 6p:uHe raJroxeFba y3opaKa MyJba u o4nojenrax Ml4Hepana rerLITa,

KBaprla I4 IJlt4He y pa3nIrqI4TI,IM ycnoBI,IMa (pH, KoHI-leHTpaIIraja tplorylaHra, BpeMe

raJro)Kelba, KoHr-leHrparlraja urpcre ruarepnje) nopnmheneM HarputjyM oJleara Kao

Qnorynaura. PesylraTl cy IIoK.BanI{ Aa (y eKcnepllMeHry je rcoplrurheu oAsoc

t{:T:l :19,7) najreha crona rano)r(eFba u o/o vace nnyrajyher Aena [oKa3yje rerur u
KBaprI y uopefeny ca JII4MoHI'IrHI4M MyJbeM H IJIIaHoM.

(5 6oaosa)

2. Lj.Tankosid, S. Sredii, Comparison of the influence of polyacrylamide and

sodium oleate on selective floculation of getite from sludge, ' XIV International

Mineral Processing and Recycling conference, Belgrade, maj L2-I4.2021., page

208-213

flpero.l HacJIoBa paAa Ha cpncKLI jesur: llopefene yrw\aia noJII4aKpIdnaMVAa u

narpr,rjyr'l oJleara Ha ceneKrl4BHy tflorynaqnjy rerrara I'I3 MyJba

Abstract:

The paper is part of the research conducted with the aim of examining the possibility

of applying selective flocculation of goethite from sludge that occurs in the process of
iroo ore production. Selective flocculation is one of the methods that can be applied

to separate iron minerals from useless and harmful impurities. The aim of this study

*ar fo compare the influence of polyacrylamide and sodium oleate as a flocculant on

the rate of deposition of goethite under different conditions. For the purpose of
sample characterization, chemical and mineralogical analysis and determination of
granulometric composition were performed. Mineralogical analysis was performed

using the methods of X-ray structural analysis and polarization microscopy.

Granulometric analysis of the sample was performed by sieve analysis (wet and dry)

on the goethite sample. The paper examines the influence of the type and

concentrition of flocculants based on polyacrylamide and sodium oleate and pH

values on the deposition rate of a goethite sample. The results showed that the rate of
deposition of goithite is influenced by the type of flocculant and pH value, while the

concentration of flocculant does not significantly affect the rate of deposition'

Cactemarc:

Pal npelcraBJba r,rcrpaNs,IBarra roja ce rrpoBoAe ca IILIJbEM T4CIILITI1IBAIiAAkto
ieHehHocru npnrra CEJIEKTUBHE fETI,ITA H3 M JbA KO cei



npoqe"y npo"t"oArbe pyAe reoxfa. C.n.nttu"a t[norynaquia ie je4ua oA MeroAa

rcojy je nroryhe npurr,rjeuuru ta o4uajarre MuHepaJIa raox$a oA HeKopI'IcHItx lI
rurerHrrx npuvrjeca. I{rarr pa4a je 6rao nopelene yruqaja nonuaKpvnaMu4a v
narpnjyn,t oneara rtao QlonylaHara ua 6p:nHy raJloxelba rerl,Ira rrpu p€BnllqurnM

ycJroBr4Ma. V cepxy KapaKrepu3aqnje y:opra BpIxeHa je xerunjcra I,I MeHepaJIoIIIKa

aHaJfi,6a u ogpefrzsan,e rpaHyaoverpnjcxor eacraBa. MnHepalolxKa aHaJlr'rsa je
palena Kopr,rurerbeM MeroAa peHrreHcKe crpyKTypHe aHiIrlI,I3e L lonapu3aLllloHe

Mr,rKpocKonraje. fpaHynovrerprajcrca aHanv3a y3opKa patlerua je curonHoM aHaJII'I3oM

(ruorpa v cyea) Ha y3opKy rerlrra. y paAy je IIcrrIrLIBaH yrzqaj Bpcre vI

KoHrleHTparlzje rfnorcylaHara sa 6agu [onLIaKpI4naMvIa kr narpnjyrra oleara n nX
apzje4nocrn ua 6psnuy raJro)Kema y3opKa rerura. Pesylrarz cy rIoKa3aJIv Aa Ha

6psuuy rano)Kerba fernra yrl4qe Bpcra $loxylaHra n nX epzjegHoc'r, AoK

KoHueHrpaur,rja QnorcyaaHra He yrl4qe sHauajuo Ha 6p:rany ruo)I(eba.
(5 6oaosa)

l. Lj. Tankosid, S. Sredii, P. Tandii, Z. Nedii, The Dispersion-Flocculation Behaviour

Of The Natural Raw Clay Samples From Omarska Mine, CONTEMPORARY

MATEzuALS, Vol. X, No. l, pp. 7l-81, Jul,2019'

flpeaog HacJroBa paAa Ha cprcKra jesr.m: llpraurjeua 4ncnepsraje u tfnor<ylaquje Ha

noHaurarbe y3opKa rlprlpoAHe TJII,IHe I{3 pyAHHKa Ortlapcra

Abstract:

In present paper, studied were the dispersion-flocculation behaviour of
the primary natural raw ,,clay samples" from Omarska mine (Republic of Srpska,

Bosnia and Herzegovina). Namely, our previous results showed that during the

processing of iron ore in the Omarska mine, large quantities of fine sized (<l5pm)

waste sludge, with relatively high Fe concentrations, were generated. Sludge samples

are composed of major goethite and quaftz,less clay minerals, and minor magnetite

and todorokite. Selective flocculation is one of the methods that can be applied for the

separation of fine class iron minerals from impurities and depends on the individual

components of the sludge and their behaviour. This paper presents part of the

reseirch of the individual components of the sludge. The ,,clay Samples" are

composed of major quartz and clay minerals, which dominate over minor contents of
feldspars, amphiboles, goethite and hematite. The clay minerals were identified as

mostiy illite-sericite which prevails over kaolinite, and with

chloriies which appears only sporadically. The dispersion-flocculation behaviour was

studied by settling and flocculation experiments andZeta potential measurements. A
three difierent dispersants (sodium-hexametaphosphate, sodium-pyrophosphate and

sodium- silicate), and anionic and non-ionic polyacrylamide (PAM) flocculants were

used. lt was established that the best results were achieved with sodium-

hexametaphosphate (1000 g/t) and anionic Al00 PAM.



Catrcemarc.'

y oBoM pa1y npoyuaeaHo je noHalrlalbe 4racneper'rje-{noxynauuje 11pI'IMapHI'I

rrpr4poAHvt cr.rpoBr4 ,,y3opqr4 rrnHe" u3 pyAHl,tKa Ouapcra (Peny6nura Cpncra, Eocua
y Xepueronnue); Hauue, Harrrr4 AocaAaIIIbI,I pe3yJlrarl,I cy rIoKa3ilII{ 4a je upunurorr,r

o6pa4e rroxfa pyAe y pyAHLIKy Olrapcrca, B9JII,IKe KoJIpIqI,IHe cI{THor (<l5pu)
oTnaAHor MyJ6a, ca reHepl,IcaHe cy peJIaTI,IBHo BI,IcoKe KoHIIeHTpaquje Fe. YsopUIE

MyJba ce cacroje og ruajop ferr.rr 14 KBapu, Marbe MlrHepana fnl4He, vI Mar+la MarHerI,IT

14 ToAopoKl4r. CereKrueHo Qnorcynaqaja je je4Ha o4 MeroAa rcoja ce Moxe

rrpr4MeHrrTr,r sa oAeajarbe reoxfa QnHe uace MI,IHepaIIa oA npl,IMeca v 3aBvrcr oL

noje4uHr,rx KoMrroHeHrI,I MyJba u bI4xoBI4x rtoHauabe. Onaj pa1 npeAcraBJba Aeo

IlcrppmuBarba noje4uHl,tx KoMTIoHeHTH MyJb. ,,V:opqu rJIIzHe" cy cacraBJbeHa oA

rrraBHrrx Mr,rHepana KBapua vr urkrHe, xoju 4onarauupajy MaIbI{M cagpxajevr

Qel4cnara, anaQlt6ora, ferura l,I xeMartlra. fluHa MvrHepanu cy zgenrzQl'IKoBaHpl

Kao yrnaBHoM I,IJIHT-oepI4III,Ir rcoju npeoomtlyje HaA KaoJII,IHI,ITOM, t4 co XJIopur roju
ce janra caMo cnopaAl,rqHo. flouaurame Al,Icnep3uje-Qnorcynaqnje je 6zlo
flpoyqaBaHa eKcnepI,{MeHT[Ma ranoxeFba r.r Slorcynaguie u Mepe]bl4Ma 3eTcKor

noreuqujala. Tpojrca pa3nlqkrru AI4cnep3aHrr,r (narprajyM-xeKcaMeraQocQar,

uarpujyrr,r-nrzpoQoctfar r.r uarpnjyrvr- cuturcar), a xopuruheuu cy arboHcKu vI

HejoHcrra rrorruaKpr{nairau4 (IIAM) tpnorynanrn. Eulo je yrepauo Ia cy naj6orsu
pe3ynrarrr rrocrllrHyrll ca narpujyM-xeKcaMera$oc$arou (1000 g/t) u arboHcKl4

AIOO IIAM.

(7,5 6o4oaa)

2. S. Sredi6, LJ. Tankosid, P. Tandii, Z. Nedi6, Flocculation study of natural quartz

sample using anionic polyacrylamide, CONTEMPORARY MATERIALS, Vol. XI,
No. 2, pp. ll2-121, 2020.

llpeeo4 HacJIoBa pa1a Ha cpncKl{ jesurc: Llcnutuea:e;e tfloxynaquje y3opKa

np upoAHof KBapua rcopu urherse u auj oucror rtofl HaKpI'InaMI'IAa

Abstract:

The waste sludge generated during processing of iron ore in the Omarska mine

(Republika Srpska, Bosnia and Herzegovina) is fine-grained (<l5pm), containing

relatively high concentrations of iron, and quartz as its major impurity. In present

paper it was studied the flocculation behaviour of the primary natural raw "qtartz"
sample from Omarska mine. This sample is composed of major quartz which

dominate over minor contents of clay minerals and feldspars, and contain 92.9Yo of
SiOz. Particle size distribution analysis confirm that it is present as fine and ultra-fine
parlicles. The zeta potential of quartz depend on pH value. Settling experiments were

performed by using three different dispersants (Na-hexamethaphosphate, Na-

pyrophosphate and Na-silicate), and anionic polyacrylamide as flocculants. The best

results were achieved with Na-hexametaphosphate (1000 g/t) and anionic

lamide A 100. The effect of flocculant on the settling rate nds on solid



concentration.
component in
flocculant).

Caxerar:

Orna4uu rvryr nojr.r uacraje roKoM npepaAe xeJbe3He pyAe y pyAHI'IKy Onaapcra

(Peny6nuxa Cpncrca, EocHa u Xepueroeuua) je cI,IrHo3pHrI (<15pu), ca penarl'IBHo

Br,rcoKr4M KoHrleHTparlnjarvra reoxba I,I KBapIIa Kao rJIaBHe Hequcrohe. Y oeona pagy

npoyqaBaHo je Qnonynarlr4oHo rroHa[rarbe rrpl,IMapHor rlpl4poAHor cllpoBor y3opKa

,,KBapua" r,r3 pyAHHKa Ovapcra. Onaj y3opaK ce cacrojn oA eeher rcnapqa rojz
AoMr.tHr4pa HaA MarbhM ca4pxajeu rJttIHeHI,IX MilHepana n Sen4cnara il cal.p)r<pt

92,9yo SiOz. AHaru43a pacroAefle BeJIuqaHe qeerlllla nornpfyje 1a je upucyrHa Kao

QuHe z ynrpa-Qzne qecrr4qe. 3era noresqnjan neaplJa 3aBwcu oA pH BpeAHocrlt.

ErcnepzueHrr,r r,uro)Kelba cy r43BeAeHr,r xopuuheneM TpI{ pa3Jll,Iqura Al,Ic[ep3aHra
(Na-xexcantera{ocSar, Na-uupoQoc$ar v Na-culnrcar) u anjoncxor
rroJrr,raKpvnaMv1a xao rpnor<yJraHra. Haj6onu pe3ynrarl4 cy nocrlafHyru ca Ha-

xercalreraQocQarol.r (1000 glt) u arboHcKllM rIonlIaKpI,IJIaMI,IAoM A 100. Etfenar

Q,roxylaHra ua 6pauuy raJroxelba 3aBncvt oA KoHIIeHrpaUnje qBpcre varepuje.
Crone riuroxelba sHauajuo pacry ca noeeharbela reqHe KoMnoHeHre y o6a cnyuaja
(npupo4uo raJlolrebe 14 ore)KaHo ruuoxeFbe AoAaBalbeM SnoxynaHra).

(7,5 6oaona)

3. S. Sredi6, Lj.Tankosi6, Effect of pH conditions on goethite behavior in the

presence/absence of different dispersants, CONTEMPORARY MATERIALS, Vol.
XII, No. l, pp. 9l-98, Apr,202l.

flpeeo4 HacJloBa pa1a Ha cpncKr4 jesrarc: Yruqaj pH ycloea Ha noHattralbe ferrrra y
upucycrey/oAcycrBy pa3nwrvrvx AI,Ionep3aHra

Abstract:

Dispersion and settling behavior of goethite has been studied and effect of pH values

on surface propefties of goethite particles with /without dispersants has been

discussed. A prerequisite for the successful flocculation is the stabilization of the

system which is achieved by the good dispersion of particles. The effect of pH,

sodium silicate (NazSiO:), sodium hexametaphosphate (NaoPoOrs) and sodium

pyrophosphate (ltrarPzOz), on the surface charges of goethite was studied. The IEP of
natural goethite was found by measuring zeta potential at pH value of 6.6. With the

use of sodium silicate the IEP of goethite moves to pH 4.95. An IEP could not be

detected when the poly-phosphates were used and the surface charge is negative from

pH 2 to pH 12. The relatively high zeta potential values indicate a fairly stable

dispersion, especially when the sodium hexametaphosphate were used as dispersant.

Caxerar:

Settling iates increase significantly
both of the cases (natural settling and

with the increase of the liquid
hindered settling by addition of



llpoyuarauo je nouaurabe rerura y Ancnep3l,Iju I4 raJloxelby I'I pa3Marpan je yruqaj

nX epegnocrkr Ha rroBpuJr4HcKa ceojcrua qecrl,Iqa rerI,ITa cal6ez AI'Icnep3aHTa.

llpeayclon 3a ycnerrJHy rfnorcynaurajy je cta6ranuraqnja cl4creMa roja ce nocrlllKe

AoOpo* 4racnepsujor "ritruu. 
Vlclurusan je yrnqaj pH npeguocru, uarpujyu

.rnr*utu CNazSib:), Harpnjyrvr xerccaueraQocQara (NaoPoOrs) v narpujyut

uupotfoc$ara (Na+PzOz), ua noepruHHcKe Ha6oje rerura. IEP nprapoAuor rerura je

yrepliH MepelbeM 3era noreHrJujana npr.r pH BpeAHocrI4 oA 6,6. Kopuruherreu

Harp1ajyrnr cr.rJrr4Kara IEP rerrara ce noMepa Ha pH 4,95. IEP ce nuje Mofao

AereKroBarh KaAa cy rcopulrheHu uoluQocQal'r u KaAa je nonpurnncrur na6oj

n..ut"uu" oA pH 2 Ao pH 12. Pe1arusHo BltQoKe rpnje4Hocrra 3era roreHUuiata

yKa3yjy Ha nprrr"u"o- cra6uluy 4rzcneprujy, noce6uo KaAa je narpujyrr'r

xercaueraQocrfar ropuuheu Kao Al4cnep3aHr' 
(10 6oaosa)

4. Lj. Tankosi6, S. Sredi6, Comparison of the influence of polyacrylamide and sodium

oieate on selective floculation of goethite from sludge, Journal of mining and

metallurgy section a: mining, An, International Journal for Theory and Practice of
Mining, Volume 57, Numbei (l),2021., pp.43-51, University of Belgrade-Tehnical

Faculty in Bor-Serbia

flpeeog HacJIoBa pa;1a Ha cpIIcKIt je:nx: flopelene yrr'rqaja ronl{aKpllnaM64a kI

Harpnjyrr,t oneara Ha QeJIeKrl'tBHy tfnorcynaqujy rerrara I'I3 MyJba

Abstract:

The paper represents a part of research conducted with the aim of examining the

possibility of applying selective flocc
the process of iron ore production.

influence of polYacrylamide and so

behavior of goethite under different con

research on the influence of the flocculants based on polyacrylamide and sodium

oleat thite samPle' The

resul PH value and the

Upe ignificantlY affect

the s otential showed the effect of flocculants on

the surface of the goethite.

Cattemax:

pal npelcTaBJba Tuo vrcTpa:xivBarba roja ce npoBoAe ca uHJbeM vcrlI4TyI.BAr$a

uoryhno
npoqecy
nojy je
[rTerHI,IX npr'rr'rjeca. I{rar pa4a 1e 6uo flopefe]6e yTI'IuaJa roJl1aaKp''rro'*,"Ad n

.-^^ a-^,,.,-^r,d-o u4 6nrusrr rqnl-rr(elLa r.eTuTa [DI,I Da3JIlIq[TLtMM oreara rcao @nonYnaH



y"ao"rru. ,y ,upty napunt.pt.aqraje ys.opru 
"pttttu lt,i;il;i11 1 -Y"1-:lT::i:ur-"tu u ogpelranalbe r auylonaerpujcKof cacrana' MuuepaJlolxKa aHanll3a Je

pafeua KOpI,IIIITeFb9M MeToAa peHrreHcKe cTpyKTypHe aHiIJII'I3e I4 IIonapI'I3aIIlIoHe

Ml4KpocKorrr,rje. fpaHynovrerprajcxa aHarrr.r3a y3opKa paleHa je curoruoM aHaJIu3oM

(rvronpa A cyna) "u y.op*y ferllra. y paAy je ncnrruBaH yrzqaj Bpcre ur

no"u""rpu,trj. ononynunutu sa 6azu nonuaKpl4naMv1la h narpujynr oleara n uX

epnje4HOCrU Ha 6psuuy Tanoxerba y3opKa FerI{Ta. Pe:ylraru cy noKa3aIIU IA HA

6psuny TaJroxeFba rerr4ra yrr.rqe Bpcra sloxylaura u nX epujegnocr, AoK

rconqenrpaqnja QlorcynaHTa He yrl4:q suauajHo na 6p:nuy raJloxerba'

5. Lj.Tankosi6, S.Sredii, Influence of mechanical activation on improvement of

dispersion behavior of goethite, quartz and clay minerals

dispersants, XV lnternational Scientific Conference

September, S'9. 2022. Republic of Srpska, The Book

Herzegovina

llpeeo4 HacJroBa paAa Ha cpncKr{ jesrar: vrr.rqaj MoxaHoaKTI'IaaULIje ua no6orsuarre

4racnepsraje ferr,rTa, KBaprIa 14 fJrr.rHe y [pucycrBy pa3nl4quTl4x AItCnep3aHATA

Abstract:

The paper focuses on the mechanical treatment of natural goethite,quartz and,clay

mineiair, aiming at improving their dispersion behavior in the presence of different

dispersants.Theiubject'of research of m ;hanical activation is the change of the state

of the material undir the action of mech whereby the newly created state

of the material is defined as "activated". resents tests and analysis of the

possibility of applying mechanoactivation of ineral surface by grinding and

multistage grinding in the planetary mill "ROC

for improving reactions with surface-active

greatest resistance to grinding has the ample

influence of mechanoactivation was a ilyzed

analyzes and the ratio of sediment and ov

achieves better dispersion when activated minerals are treated with selected

dispersants.

Catrcemarc:

(10 6oloea)

PaA Ce 6asla N4eXaHI4rtKLIM TpeTMaHoM npl4poAHor feTI'ITa' KBapIIa U MlIHepaJIa fJII{He'

ca qr,rJbeM uo6o6urarua bI4XoBor AI'Icnep3I'IoHor noHalllalbay ilp6aycrBy p€BnI'IqLIrI'IX

Ar,rcnep3aHaTa. flpe4naer r4crpa)l(llBalba MexaHI4qKe aKTl',IBaqr'rje je [poMeHa cTalba

rut"pi3-u nog 4ejcreoM MexaHI'IqKI'IX cHJIa, flpvt qeMy ce HoBoHacr*o cralbe

*ura^p"i*u 4esunuure rao ,,arrIasupaHo"' Y paAy cy upuxa3aHa ucnutusalsa I4



a1arrv3a MoryhHocrr{ npr,rMjeHe MexaHoaKrl/tsaquje MI,IHep€rnHe [oBpIIII'IHe MJbeBeIbeM

14 Br4[IecTeneHI,IM MJbeBebeM y IInaHerapHoM MnI'IHy ,,ROCKLAB SRM RING

MILL", MANUAL, 3a no6oJbrrralbe peaKrlr,rja Ca IrOBpIII.{HCKI,I aKrI{BHI{M peareHcuMa.

Pesylraru cy noKa3anll Aa HajBehy oruopuocT Ha MJbeBerbe I'IMa y3opaK reTLIra

(rrpgoha ro Moss-u 5-5,5). Vrnqaj MexaHoaKrLIBaIIlIje ie auatmsupaH Ha ocHoBy

pe3yrrraTa xeunjcnltx AHarrA3a u OAHoca Mace ceAI{MeHra V npenllBHe Mace'

Mexauuqna axrunaqnja nocrr4)Ke 6ory Aucnep3lrjy KaAa ce aKTIaBnpaHI'I MLIHepanLI

rperr4pajy oAaopaHnM Arrcnep3aHrr4Ma. Knyuue pequ: reTlzr, KBapII, rItuHa)

MexaHr4qKa aKTABAT\IiA, A!1.Anep3nia' .

r) O6pa:onHa AierarHocr KaHAuAara:

YKVTIAH BPOJ EOAOBA: 148,50

O6pa:onHa 4i elarnocr npnj e uocneAlbef I'I36op al peuz5opa

(Haoecmu c6e aKmunHocmu (ny6auxat4uie, eocmyiyha Hacmalo u MeHmoPcmlo) cepcmauur no xamezopujava

d;;t;Arurc Texuororurcor {anyrrera, PyArpcKof oAcjeKa |Iprajegop vIBnrnu acucreHr
pyaapinor Sarynrera yqecroB€rna y peiInI43aIIuju yiexlu us cJbeAehl'Ix npeAMera I
rlrrKJryca:

- 2006.-2009. roA., - crpyqHr,r capa4uur-TexHonoflaja uarepzjana

- 2009.'2012lot. - crpyqHH capaAHI'IK y HacraBI'I

Kao euttru acllcreHT yqecrBoBana y peanv3oBany njex6ra u: crsegehzx npeAMeTa Ha I

rlr.rKnycy cryAllia:
o Llkolcna roAI4Ha 20l2l13 -Ao AaHac

- llpunpeua MIIHepaJIHI{x cllpoBIlHa

- Meroge rcoHqenrPaquje
- llpoj enroralbe y rpunpeMl4 MI'IHep€rnHI'IX cllpoB I'IHa

r Ha ejex6arraa I43 npeAMera II qraxnyca cry4rlja:
- Maunse u ypefajr'r y rpunpeMl'I MI'(Hep'uIHIax cI4poBItHa

- flpnupeMa Yfrba
- flpuupeMa MeTarI4r{Hr4X 14 HeMeTaII,I[{HI,IX MI,IHepanHI'IX ClIpoBI4Ha

- OrpynnaBarbe rpol'I3BoAa y rpnnpeMu

Bpe,{Hoga}be HacraeHllqxux cuoco6Hocru (qr. 25 )

r Jberruu ceMecrap uKoJIcKe 20l2ll3 roAI'IHe

flpe4lrer llpojercronarbe y rpurpeMlr Mr4HepanHl4x cI.IpoBpIHa............... ........".".4'42

e Jbernn ceMecrap IxKoJIcKe 20l4l15 roAIaHe

Ilpeguer llpuuperraa MI'IHepanHI'IX clIpoBI4Ha """""""""'4'00
r Jbermu ceMecrap IIIKoJIcKe 20l5l16 foAI'IHe

flpegmer flpnnpevra MI'IHepaJIHLIX cHpoBPIHa """""""""'4'91
r Jberrru ceMecrap urrcolcre 2017l18 rolnue



npeamer llpojexrouane y npt{npeMl'I MuHepaJIHI'IX wIpoBHHu.'."...-'.'.... .........."'+SA

e'lrg.a ouieHa: 4.42 8 6o.qosa

O6pasonHa .qi elaruocr noclnj e n ocneAber uz6opal pevr:l6opa

(Haeecmu c6e aKmuaHocmu (ny6nuxa4uje, eocmyjyha Hacmala u .MeHn'topcrn6o) u 6poi 6odosa cepcfttaHux no

iaua w vnaua 2l.).

Kao szuz acvcreHr yqecrBoBrrla y peann3onarry rjex6z I,I3 cJbeAehux npe4uera na

I qlrxnycy cryguja:
o Lllxorcra foalrHa 20l2ll3 -2021/2022

- flpunpelta ML{HepanHHX cI'IpoBI4Ha

- Mero4e rconqeHrpaqr.rje

- flpojercroearbe y nprnpeM14 M14HepanHux cl'tpoBI'{Ha

r Ha ejex6avra LI3 rlpeAMera II qrzxnyca uygnja:
- Mauruse uype\aiu y flplrrpeMl'I MI'IHepaJIHIax cIzpoBI'IHa

- flpurpeMa yrJba
- flpuupeMa MerarI,FIHux kr HeMeruuurlHllx MLIHepanHux cllpoBnHa

- OrpyunaBarbe npon3BoAa y rIpI4npeMLI

Jbernu ceMecrap IuKoIcKe 20l8l19 roAI,IHe (Ercnn.ua$re v raca, Py1apcrno)

flpe4rrler llpojerroralbe y rp[[peMl4 MI'IHepiuHI'IX cupoBI'IHa......'.....'.. ...5,00

3uucru ceMecrap IIIKoJIcKe 20l8l19 roAuHe (Encnn.naQ'te v raca, Pygapcreo)

flpegrvrer flpunpenaa MuHepaJIHlIX clIpoBI4Ha ....'...'..........',"""4,61

3r.rrvrcnu ceMecrap uKoncKe 2019120 foAIzHe (Excnrr.HaQTe a raca, Py4apcreo)

llpe.qvrer flpunpeua MI4HepartHl'Ix crlpoBnHa ..""5,00

3uucxr.r ceMecrap IxKoJIcKe 2019/20 foAI4He (Pygapcruo)

flpeguer Meroge KoHIIeHTpaIIprje.......'...... """"'4,32

3r.rucrcu ceMecrap IIIKoTIcKe 2019l20IoALIHe (Encnn.HaSTe a raca, PyAapcreo)

flpegruer Meroge KoHlreHrpallraje.....'.'.....' """"'4,33

3uucru ceMecTap IUKoncKe 2020121 roAuHe (Encnn.Ha{Te A raca, Pygapcreo)

flpe4nrer llpunpiua MuHeparIHIzx cpIpoBI'IHa """4,88

3urvrcnlz ceMecTap IITKoJIcKe 2020121 roAIaHe (Erccun.HaQTe rI raca, Pygapcrro)

flpeguer Meroai KoHIIeHrpaIIuje'.."..."".. """"5,00

Jbenrra ceMecrap IuKoJIcKe 2020121 I'oAuue

llpe4uer llpojercroaalbe y npunpeMl'I MI'IHepanHnx crpoBI'IHa."""""""""""""""""5,00

Jberrru ceMecrap IuKoJIcKe 2020121 ro4nHe (Ercnn.naQre h raca, Pygapcrno)

llpe4uer llpojeltroralte y rpurpeMl4 MI'IHepanHI'IX clIpoBI'IHa'.""""""""""""""""'4,59



3urr,rcru c.r.rrup -*ontn" )02 ll22 rotuue (Encnn.HaSre vr raca,

flpegrr.rer flpunpeua MI4HepiuIHLIX clIpoBI'IHa .'...'4,82

3urrrcru ceMecrap IxKoJIcKe 2021122 roAuHe (Pygapcreo)

Ipeguer llpunpeua MI,rHepaJIHI4x cI4poBIlHa ..."'4,77

3raucrcu ceMecrap IxKoJIcKe 2021122 foAHHe (Excul.uaQre 14 raca, Py4apcrro)
flpe4ruer MeroAe KoHueHrpauuje.............. ........'4,59

Yxyuuo 6o[osa:4,74

KAHAIIAATA:

YKYNAH EPOJ EOAOBA: l8 6oaoea

Crpy.rna 4i erarHocr KaHALIAaTa npuje noclegmer u:6op al pewz6opa
(Haeecmu cBe aKmulHocmu copcmaHux no xameeopuia^4a u? vnaua 22 )
l ...

l. Mzpxo f[alonuh, Parorr,rup llonoeuh, Jbwrt;ale'a Tannocnh, "Enpouoptue y
feorexHr4qv ", MelynapogHn Hayr{Hr,r cryn, PauyHapcKlt IrHTerpucaHe texuoloruje
y uH4ycrpnjlr MnHepeil4 llpr.rjeaop 2001. crp. 435-438.

(3 6oaa)

2. Jbunana TaHxocnh, Jeleua TpneaH, [paNaHa Touruh, Jby6nga @uryH, "Yrnqaj
cr,rTHr,rx eMLITOBaHnX qeoTl,tqa KpeqBar{Ke IIpaIxhHe Ha xI',IBoTHy CpeAI4Hy y pyAHHKy

",{peHoeaua" lt Mofyhsocr rbeHe Banopn3aqraje" I orcpyura cro ca ruefyuapo.4Hurr,t

yueurheu 3aurtprra )KIaBorHe cpeALIHe y uHAycrpujcrr,trra nogpyujul'Ia, Kocorcra
Murponzqa 2007. rot. crp. 166-175. ISBN: 978-86-80839-13-6

(2,25 6op)
3. Jelega TpueaH, JLnrsaua Taurcoczh, [paxana Touruh, Jby6uqa @uryn, "AHaIu3a
KB€Lrrr4rera eo4e pr,rjene Caue Ha no4pyujy onrIrI'IHe llpnjeaop y repuoAy oA

1960. Ao 2005. roluue", HayvHo-crpyqHl crcyn ErcOlotlrKa I,IoTI,IHa, Corco Ba*a2007,
crp. 367 -373 .

(2,25 6om)
4. Iby6uua @uryu, [ujana Tonzh, Ibumasa Tannocuh, "MOryhHocr npuujeHe

rpaKacrr4x rpaHcrroprepa 3a rpaHclopr KperllbaKa ca IIK [peHonaqa Ao orrlpeMHor

Aenoa", VII LlnrepHarlnoHaJrHtl cr.runosnjyrr,r o rpaHcrlopry I{ LI3Bo3y,Tapa 2008., crp'
r48- l 54. ISBN 978-8 6-7352-197 -8.

(3 6oaa)

TaHrcocuh,,,I4ctpaxznalba orlacHocrl'I oA

pyAHr,rur4Ma yrJba y cp6uiu",3naru6op III
,,Py4apcrno 20 12*, 07. - 1 0. rrrai 20 l2..ro p,.,

(2,25 6oga)

l. Xersrca Mapuu, Jbnmasa TaHrcocuh, "flpeuuruhaBalbe OTnaAHI'IX BoAa Ha MOKpoJ

cnapaqrzju Kpyuaq Capajeeo" XIX Cranrno:ujytu o rpunpeMn MIrHepanHkIX cHpoBIrHa,

Tonora-OnneHaq 2004.,. crp. 298-303'

5. J.Tpraeau, ,{.Touruh, Jb.,OnrYH, ['
r,r3HeHaAHI,IX [pOAOpa BOAe y [IoA3eMHI'IM

Currruosujyrvr ca uef yuapoAHl{M yueuheu
crp. 237 -241 . ISBN: 978-86-808 09 -69 -4.



(2 6om)
2. Jbunana Taurcocuh, Jby6vtp Ouryu, ",{enouonabe qBpcror ornaAa y onIIITI'IHI{

flprajeaop v [epcneKrllBe pequKJlaxe ", I Cr.runo:zjyu o p9III4KIDKHI4M

rexuorornjaMa I,I oAp)Kneoru pa:nojy, Coro Bana 2006. crp' 261-268.
(2 6orc)

3. Cro6olaH Majcropoeuh , Jbyluqa @uryH, JbnraHa Tauxocuh, "llpoqieua yrw&ja
eKcproarallr.rje r<peursaKa Ha )KlIBorHy cpeAI,IHy", HoBe rexuOloruje L AocTHIHyha y
pyAapcrBy u reolornjn", Tpe6uue 2007., ctp.47-52,

(Z 6orc)

c"r.22).

2009. Y.{euhe Kao capaAHr4K y llpojenry MuHucrapcrBa HayKe u rexnolornje

,,I4ctpaxuvarLe peneBaHTHr4x $euoueua y flpoqec]lMa eKcrlJloaraquje MI,IHepanHIlx

ct.tponraHa".
I 6oa)

Crpyuna d eraruocr KaHAI,IAara (no cl uj e ro cJIeAIber us6 o p a/ p eus6opa)

u c6e aKmunHocmu u 6poj 6odoca cspcmaHux no19499opu:iq-yg y111ry9 22.)

Pa,t y g6opHzlq paaoea ca l\aebyHapoanor cmyqHor cxyna (qr. 22' crae 5)

L Lj. Tankosid, A. Stulii, D. Torbica, R. Kotaran, G. Kovadevii, XVIII Balkan

Mineral Processing Congres, Setling Tank-Mining Facility For Purification of Water

From Open Pit "Potrlica", Drad, Albanija, May,2019., page 491-50I

llpeeo4 HacJIoBa paAa Ha cprIcKI'I je:urc:

Taloxnzr- pyAapcKpr o6jercar 3a rrpequuhasarbe BoAe ca noBpIuI'IHcKor Kona

,,IIOrPJII4IIA"

Abstract:

This paper presents the construction of settling tank (in period march 2017.-december

2017.) with the aim of protecting the river iehotina from the potential negative

impacts of the waters from the open pit "Potrlica", which are primarily related to the

increased content of suspended particles. Wastewater from drainage of exploitation

surfaces occur from atmospheric and groundwater. The quality of these water depends

on the works on the excavation and exploitation of coal, as well as the meteorological

conditions. Waters (atmospheric and underground) are collected at the lowest level of

the coal mine in main water collector and then pumped into the recipient iehotin. The

expected inflow of water into the settling tank is 1.25 m3ls, i.e. 108 000 m3lday

according to the 24-hour operation. The water quality tests were carried out by the

Institute of Mining and Metallurgy Bor in accordance with the applicable legal

ulations of Mon in the field of water protection. The construction of the new



settling tank should create conditions for slow and even water movement and provide

optimum gravity deposition of suspended particles - in accordance with the legally

permissible limits for getting into the natural recipient' Also, besides building of

settling tank, is planned on two more phases: cleaning of settling tank from the mude

and a flocculating station construction for the preparation and addition of flocculants in

settling tank. For the flocculation test, flocculants of SUPERFLOC Nl00 and

PONTAQUA were used and the result of that experiment are shown in this paper'

Cactemarc:

v oeoN.r pall,y ie npHKa3aHa r43fpaArba raJIoxHI4Ka (y nepuo4y ttapr 2017 '-.qeqerr'r6ap

2017.) ca qrrJbeM 3aurr4Te pere hexorl4He oA noreuqujalHl4x HefaTI'IHrux yrnqaja

BOAa ca noBprxI4HcKOr KO[a ,,flotpluqa", KojIZ Ce npBeHcTBeHO OAHOCe Ua nonehauy

cagpxaj cycueHAoBaHHX qecruUa. O'rnague BoAe oA ApeHDKe eKcIIJIoaTaII[oHlIX

noBpIIII.{Ha HacTajy lt: arltOC$epcKl{x u IIoA3eMHI'IX BoAa. Kealurer oBux BoAa 3aBI'ICII

oA paAoBa Ha oTKOnaBa:H^y vr eKcllnoararluiuyrna, Kao pI oA MeTeoponouKltx ycnoBa.

Bo4e (arr'roc$epcxe fl rroA3eMHe) carcyn6ajy ce na uajuuxeM HHBoy pyAHI4Ka ylJba y

rJraBHoM KoneKropy BoAe 14 3aTVM ynyrunaeajy y peqr'rnujern texorzH' oqeKueaHn

AoroK BoAe y TaJro)KHr,rK je 1,25 m3ls, o4HocHo 108 000 m3/Aan npeMa 24-qacosHoN{

pagy. kIcluTABaI+;a KBaJII4Tera BoAe ll3Bplxrao je PyAapcKo-MeriuIypIIIKrI I4HcTI'Iryr Eop

y a-uay ca saNehrdNa 3aKOHAKr,rM rrpo[]lcHMa [pHe fope y o6lacru 3auTInTe BoAa'

I4srpa4mou HoBof raJrolrGnKa rpe6alo 6n Aa ce crBope ycnoBI'I 3a cnopo H

paunorr,rjepno KpeTabe BOAe I,I o6ea6njegu oIIrI'IMaJIHo rpaBI'ITaIII'IoHo TaJIo)KeIbe

cycneHAoBaHHX qecTl,Iqa _ y cKIaAy ca 3aKoHoM Ao3BoJbeHI,IM rpaHl,IqaMa 3a yna3aK y

rrpr4poAHq pequnrajenr. Tarcofe, ropeA u3rpaAbe TaJIolIffiIzKa, npegnulene cy joru

a""j. Ou.": qnruherue raJro)rgr4Ka oA MyJba n I,I3rpaAIba QnoxylauuoHe craHl'Iqe 3a

npuflpeMy r.r AoAaBarbe QnorynaHara y TaJIO)KHLIK. 3a ucnuruname Qlorcynalll4je

xopuruhenu cy t[norcynasrra SUPERFLOC Nl00 n PONTAKUA, a pesylrarn ror

eKcrrepl4MeHra cy [pI{Ka3aHu y oBoM paAy. 
(1,5 6oaa)

2. Ljiljana Tankosid, Alen Stulii' DuSko Torbica, die

Miki6' "Testing the. possibility of water treatment pit

"Potrlica", wtFc-punoAslA 2019, 3l' l0-02'l l2'
821, ISBN: 978-975-7946-44, page 812'820

flpenol HacJIoBa para Ha cpttaKl4 jeararc:

klclurusawe uoryhuocrl4 npequuhaealba BoAe TanoxHLKa ca IOBpIIII{HoKOI KoIIa

,,ilorprI411a"

Abstract:

presents the the settling tank
The paper
which was isned in lve lm



3.

of lne water irom the Open Pit "Potrlica". The sampling and iesting of the tutfat.
waters of "Potrlica" as a composite sample representing a representative sample of
waters to be treated with the aim of harmonization with the valid legal norms of
Montenegro, was directed towards the reduced content of suspended particles, which
according to the,results of the physical and chemical analysis of the samples water,

represent the only parameter that exceeds the maximum allowed values for the water

thit can be released to the nearest recipient, the river iehotina. The test will show the

results of settling mud for a period of l8 months, as well as the analysis and water

quality after 24 h of sedimentation.. A representative sample of the composite water

sample from the surface of the '?otrlica" with the initial content of suspended

particles of 483 mg/l was subjected to the examination of the possibilities of
purification by sedimentation and sedimentation method up to the content level of
suspended particles below 35 mgll. Tests were carried out at the Institute of Mining
and Metallurgy Bor at the laboratory level. In the second phase of the sedimentation
process, the use of flocculants for which laboratory tests is applied is the flocculant
SUPEMLOC N 100, whose MSDS list for flocculant SUPERFLOC N 100 clearly

indicates that the product is acceptable from the point of view of environmental
protection and human health.

Cacx:emax:

Y paly je npnxa:aHa aHarrvsa raJroxeba MyJba 14 BoAe Ir3 T€lJloxHuxa rcoju je
npojercronaH y LII,IJby 3arurtlre prajerce texornue oA HeIaTLIBuux yruqaja BoAa ca

florpunucnof Kotra ,,florpluqa". Vsoproeabe 14 nailvffvuar+'e [oBpllrrrHcKt4x BoAa

,,llorplnqe" Kao KoMno3tITHor y3opKa rcoju npe4craBJba pelpe3eHTaTI{BaH y3opaK

noga noje rpe6a rperr4parr4 y ut4Jby ycarnarxaBaFba ca eaxehuvl TIpaBHI,IM HopMaMa

I{pne fope, 6ulo je ycnajepeno Ka cMa}beHoM caAp)I(ajy cycneHAoBaHI,Ix qecrlrlla,

xojn nperr.ra Ao pe3ynTara Su:nuxo-xeuujcxe aHaJILI3e y3opaKa BoAe, npeAcranrsajy
je4r,rnu napaMeTap xoju npenastl MaKcI4ManHo Ao3BoJbeue rpnjegHocTll 3a ro,4y xoja

ce Moxe krctrycrvtrv 4o uaj6nr,rxer peqnnrajeHra, peKe texoruue. Tecr he [oKa3arl{

pe3ynrare raJro)r(erba MyJba 3a neplroA oa 18 ujeceqn, Kao I,t aHanv3y Lt KBuuII4Ter

BoAe HaKoH 24 h ratoxewa. Llcnurr,rBaby nnoryhHocru npeunuhaearba MeroAoM

ceAr,rMeHralluje w ceAI,{MeHraIIuje go HuBoa ca4pxaja cycneHAoBaHI,IX qecTnlla

noABprHyr je penpereHrarr4BHn y3opaK KoMrIo3LlrHor y3opKa BoAe ca IIoBpIxI{He

,,florplluqe" ca uoqerHrarrl cagpxajeM cycneHAoBaHI,IX qecrl'Iqa OA 483 mg/l uecruqe

r4cnoA 35 mgll. Vlcturvyarca cy o6aeJbeHa y l4vcruryry 3a pyAapcrBo vI

nreranyprnjy Eop Ha ra6oparopnjcrcor',r HnBoy. y Apyroi Oasu npoqeca

ceArzMeHrarlnje, ynorpe6a $noxyrlaHra sa roje ce npuujemyjy la6opatopujcrca

vcrrvrrvlBarua je Qlorcynanr SUPERFLOC N 100, vllja MSDS rII'Icra sa QnorcylaHr
SUPERFLOC N100 jauro yrcasyje 4a je npou3BoA rptlxBarrbvrB ca craHoBI{IIIra

3aruTrrre )ril,rBoTHe cpeAI,IHe I4 JbyACKO 3ApaBJbe.
(1,5 6oga)

R. Kotaran, Kovadevii, Lj. Tankosid, Testing the possibility of coal cleening

from the " i" deoosi usins the method of float-sink analysis, XVIII Balkan



flpeno4 HacJroBa pa1a Ha cprrcKr,r je:ux: I4ol.urusawe naoryhuocrz quurherra yrJba

I,I3 rell(Llura,,Jbe[Jb aH 14 " M ero4o M n rvBa -To He aHaJI I43e

\

Abstract:

Testing the possibility of coal cleaning has as a task to determine the degree of
increase in the qualitative characteristics of raw coal, primarily the thermal power and

the content of the ash in pure coal, and to examine the optimal coal cleaning
processes. In addition, the important factor is the valorization of the deposit and the

profitable production of coal from the "Lje5ljani" deposit. Testing of coal samples

was done using the method of float - sink analysis, i.e. by coal sample immersion in
the heavy medium liquid zinc chloride. The suspensions were in the density range of
1.35 to 1.80 g/cm3, the correction step was 0.50-1.00 g/cm3. The testing was carried

out at the laboratory of RMU Banovidi. Test results indicate that this type of coal is
difficult to clean and that is presented in tables and shown graphically through
reading from the diagram of coal washability curves. Based on the results of the float

- sink analysis, we get the balance of raw coal cleaning.

Catrcemax:

Llcl'rarusar+,e uoryhuocrr.{ npeqr4rxhaearba yuba r4Ma 3a 3aAaraK Ia yrBpAkL creIIeH

noseharba KBaJrurarr4BHlrx KapaKTepLrcrvKa cl{poBor yfJba, npnje cnera ronnorHe
cHare u ca4pxaja nerreJra y qr4croM yrJby, Kao 14 Aa vcrtvra orITI4MtuIHe rrpoqece
.{u[hena yrJba. llopeg rora, Ba)r(aH rfarrop je uanopusaquja rexzurra u krcflIraruBa

rrpor{3BoArba yrJba ca re)Kr4rrJTa ,,Ibeuubaun". LIcnvrrr4Balbe y3opaKa yfJba o6asJbeHo

je uero4otr,t Qloar - cr,rHK aHaJrlr3e, oAHocHo rroranalbeM y3opKa yfJba y reqHlt III{HK

xJropzA y TeIIIKoJ cpeALIHI4. Cycnensuje cy 6une y-onoery rycrl'IHe o4 1,35 1o 1,80

glcm3, KopaK rcopexqraje je 6r,ro 0,50-1,00 glcmt. I4cnurusawe je o6anrseHo y
na6oparopr,rjra PMY EaHoer{hn. Pesylraru vclt4TtBaFba nona:yjy ga je ona Bpcra

yfJba rerrrKa sa qr.rruheme r,r ro je ra6enapno r,r rpaQuvKu rrpuKaraHo or{I,ITaBaIbeM ca

gujarpaxra Kpr,rBe rrepJbr4Bocrn yuba. Ha ocuony peynrara aualfir3e TIJIoBaK - [oHop

4o6r,rj arvro 6utar.c quruhema c I'IpoBo I y rJb a.

(3 6oaa)

cr.22).

l. llpojenar sa MuHracrapcrBo HayKe rz rexHoJlorIaje PC: Haszs upojerra: Tpauctfep

3Halba vs 3lar+;a r4s EY 3eMaJba y Peny6nrany Cpncny: YHanpujelerre uero4oloruja
crpyqHe npaKce y o6racru HayKa o uarepujalurvra, (TPAKMAT), 2019.

2. Hauuosalsl,I HayqHoI4crpDKIrBaqKu upojerar, flpnpogno
Vuneep:nrer y Earroj Jlyur.r, ,,LubriCAD"- aKrI4BaH

(l 6oa)
MareMarl4qKz Sarcyrrer,

16o



n.22. cr.22:

L Ayrop l4:ejeruraja o o6pasoearby KaApoBa us o6lracru pyAapcrBa sa Peny6nury
Cpncry rroA Ha3r,rBolr "Mineral processing and mining engineering education",
Project of Batkan Science Academy for mineral processing and mining education

in the Balkan countries,20l8., ayropl4: Aou. Ap [paxaHa Touruh, up Jbunaua
Tauroclrh, aeuenr6ap, 20 | 8.

(2 6orc)
2. flpeseurauuia pala y oKBLIpy npojer<ra: TpaHcQep 3Halba rs EV 3eMaJba y

Peny6nr.rry Cpncny (Transfer of Knowledge from EU Countries to Republic of
Srpska: Improvements of Internship Methodology in the Material Sciences
(Acronym : TrakMat project)"
S. Gotovac-Atlagi6, Lj. Tankosid, Tackling the Brain Drain by RM Education in
Bosnia and Herzegovina, Abstract, Conference and ideation on The future of Raw

Materials Higher Education, Oct, 2019.
(2 6orc)

3. flpenaa Ognyqu 6p: 2lll.l8l18 oa 24.01.2019.- raHac, qras Kotruczje sa u3pa y
I4sajeurraja pa4a Pyaapcror Sarylte.ra, Yunnep3vrera y Eanoj nyu".

(26orc)
4. gnan crpytrHor rr.rMa 3a pe{opuy cpeArber o6pasoeama v Bacilurarua za 2021. u

2022.ro5uny.
(2 6oaa)

5. Oa 26.02.2018. - 14.3.2022. roluue aKaAeMcKr4 KoopAnHarop sa rvrelyHapoAHy

capaAlby na Pylapcxoru $arylrery Yur.rsepal,Irera y Earroj Jlyuu.
(2 6oaa)

6. gnan Kouurera 3a rIpeBeHIInjy rcopynqnie ua yHIIEJI.
(2 6orc)

7. Htau ypelueavror o46opa Monorpa$uje 10122 ,,10 roAI'IHa Pylapcror

Qar<yrrera u 22 roAI,IHe BucoKor o6paroeana y pyAapcrBy (1997-2019)*,

YH n e eps urer y E aruoj JIy ura -Pyaapcrr,r Q axynrer llp raj eg op, 20 19 .r o rur'a.
(2 6orc)

1. y repr4oAy oA cenrelt6pa Ao leqervr6pa 2016. 6opanula y cejercront
rdcrpa)fl.rBaqKoM r-teHrpy Global Research and Development, Mining and Mineral
Processing ArcelorMittal, Maizidres-lds-Metz y @panqycrcoj pagu ucrpaxvBalba
Be3aHr.rx 3a vspa1y AoKropcKe gracepraquje. Auo eKcnepIlMeHraJIHI,IX

r,rcrpaxfl,rBaFba je januo [pe3eHroBaH KoJIeKrI,IBy lacrpa]KlzBaqKof IIeHTpa.
(2 6om)

2. y replroAy oA 6.7.-12.7.2018. y oKBIrpy crpyr{He encnypauje, Kao qrlaH

Eanrancror KoMI,Irera ga IIMC nocjerula cre4ehe pyAHLrKe y Typcroj: Kure
Mine. Tumad Gold Mi Bursa/Orhaneli S Chromate Mine



Setat rcao z

(2 6orc)
y nepvoAy oA 12J.-16.7.2019. y oKBI4py crpyqHe ercrypszje, Kao qJIaH

Ealrcaucxor KoMhrera sa flMC nocjerula cre4ehe pyAHI'{Ke y Typcr<oj: Py4ut'tx

Mazidagi, Concentration Plant, Hydrometallurgy Plant and Fertilizer Factory ,

Solution Mining Plant , Kazan, Coal Mine and Washery, Cayirhan' 
(2 6orc)

y nepzo4y ot 23.-27.*raia Z\Zz..roArrHe 6opanulla y paanoj nocjeru qerurcoj

Peny6luUl,t Kao tIJIaH Aeneraqtlje EOcue ta XepUerOBI'IHe' llcrrpeA aKaAeMCKe

sajeinnue. flocjera ce o6asJbana y cKJIony npojerra: ,,flo6orutalbe crarLa'

rrpoAyKTl4BHocru tt yql4HKoBhrocrn pyAapcKe nH4ycrpuje y EocHn u

Xepueroouul,r". (2 6orc)

t

3.

4.

5. v nepno4y o4 12.-16.9.2022. roAuHe, 6opanula na Py.uapcronl Qarylrery,
Vnraeepsuiera llerporxaHr, y Pyrvrynraju. Totu npunuKoM, y na6oparopuju sa

npvnpeMy Mr,rHepanHr,rx cr{poBr.rHa r{ laooparopuju 3a xerraujy ypafeua cy

npenr.rMr4HapHa r{cnr,rr^uu*i ruoryhHocru ceJIeKrLIBHe Qnorynaquje MyJba ca

nbctpoj"*a 3a npepaAy rexHofeHrrx cHpoBI4Ha rcounaHuje IPDE (Mineral waste

processing plant), Koucrauqa, Pyrr'lyHuja.
6o,qa

Apyru KaHAI,IAaT I,I cBaKI4 HapeAHIr aKo IrX uua (cee IIOHOBJbeHo KaO 3a npBOF rasAuAara)

III. 3AKJbYIIHO MII.III J6EIbE

srtera y Eanoj llyuu 6P' 01104-3'2258/22' ot' Aaua

3l.l0.202z.foAprHe o pacnncuBa}by Kourypca 3a us6op HacraBHLIKa 3a y)Ky HayqHy o6lacr

llpunperua MHHepanHI4x cI'IpoBI'lHa' nprajaauo ce JeAaH KaHAI4Aar'

Korraucnja ,u np"np.rarue l,I:njeurraia za r,rs6op HacraBHI'IKa je na ocHoBy qjenorynuor

yBLI/Ia y AocraBJbeHy AoKyMeHraunjy AoHujela cDeAehe MI'IIIIJbeIbe:

flonagehlr og 3anoua o BLrcoKoM o6paeorarry u flponncaHux oApeAa6a qnaHgBa.oa 76 ao 83'

("9-.Iy-X6qr-r4 -rrracHI,IK ieny-6nurce -cp-g.5-.; 73i19, !o+[], 8.!!12-, 19-81!.3' 441!5'-20'lJ0''

yKvflAH EPOJ EOAOBA: (39,75 6o4ora)

Yrcynso 6oAosa

148,50

O6pasomra 4jelaruocr
KAHAI4AATA

39,75

101,25CBEYKYIIHO



3Ill8, 26119 u 40120) I4 r{rlaHoBa 80-100. 3axosa o BHcoKoM o6pasorany ("Cryx6euz
rJracHrrK Peuy6ruare Cpncxe" 67 120) sa us6op HacraBHrlKa , u ut njyhu y Bla4y npe3eHroBaHe

4jenarnocru KaHrv4a;ra, Korrazcuja je4nouacuo npeAnax(e Hayvno-nacraBHoM erajehy
PyAapcror Qarynrera Aa npuxBarr{ tr4zyjetnaj Korr.rzcuje v lrpeAJro]s.{ Cenary
Ynureprurera y Barroj llyuu la ce gp Jburana Tasrocuh, y*tllnt acucreHr, usa6epe y
3BarLe AorIeHTa 3a yxy HayrrHy o6nacr flpunpeua Mr4HeparrHr4x crrpoBr4Ha na Py4apcxolr

Eangj- Jly-uu*
Yronuxo ce na KoHxypc nplrjaelrao Buue KaHAr4Aara y 3axry.rHoM Mr4lruleH,y o6aeesno je uanecru paHr
nacry cB?rx KaHAVAara ca HalHaKoM 6poja oceojerzx 6o4oaa, Ha ocHoBy roje he 6vrn lfoprnlynzcaH npzje4nor
3a

pylBeorpa4y,
2022.roauue

florrnc qJraHoBa xonazcnie

l. [p Mulena Kocroruh, peAoBHt4 npoQecop,
Yuurepsnrer y Beorpa4y PyAapcxo-

3. .{p Jla:ap Crojauoruh, BaHpeAHr.r npoQecop,
Yuueep:nrer y Ear+oj Jlyuu Pyaapcxn

IV. I3IBOJEHO 3AKJ'byrrHO MI{ITTJbEILE

oe)a K o tI MI,IIIIlt,E}6A.

Y Ilpuj eaopy/Beorpa4y,
. .2022.rogune

flornzc qJraHoBa roruucuje ca us4rojennu
3aKJByTIHLIM MI,IIIrJbeISeM

-1'
L-

2. [p flpe4par JIazuh, pe.qoBHpr

Ynneepsnrer y Beorpa4y, Py4apcxo-
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