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nPB OEN/PART 1:

AncTtpakTt (Makcumym 250 360poBH)

TewknTe MeTanu npeTcTaByBaaT efHa OA Hajcepuo3HUTE 3akaHu 3a
BOoAeHaTa cpeauHa. PygHUYKM OpeHaxu, KoM npeTcTaByBaaT KOMMSIEKC Ha
erneMeHTn Moxe Aa NnpeavsBukaaTt pasnuyHu LITETHU edeKTn BpP3 KUBWUOT
CBEeT, HO 3a Xan peTko ce TpeTupaar.

[MocTojaT MHOry TexHomnorMm 3a TpeTvpake Ha BOAM 3arafeHu CO TeLUKU
MeTanu, rmaBHO NogeneHn Ha ABe NOLINMPOKN KaTeropuu: nacuMeBeH N akTUBEH
TpeTmaH. llacmBHuTe TpeTmaHu ce noedTvHM M He GapaaT cneuujanHu
ypeaou unuv xemukanuu, gogeka akTUBHUTE Ce MOCIIOXEHU U CO MOBUCOKU
TPOLLOUU Ha OOpXKyBaHe.

EneH oo noedtvHUTe ¥ noedukacHM TpeTMaHM € npuMeHata Ha
aZicopnumMoOHM MaTepujanm Kako Ha NpMMep akTUBEH jarfieH, 3e0NnT UTH.
OBue nctpaxyBarwa Ke dbuagaT HacodeHW KOH UcnuTyBawe Ha agcopnumjata
Ha jOHM O TeLUKM MeTanu, BO CUHTETUYKM BOAEHM pacTBOPU, CO NpUMeEHa Ha
npupoaeH 3eonut. Bp3 ocHoBa Ha [obueHUTe pesyntaTtu Ke ce Hanpasu u
NCTpaxkyBake 3a TpeTupake Ha PyaHUYKM BOAM CO MPUMEHA Ha 3e0MuT.

Abstract (max 250 words)

Heavy metals are one of the most serious threats to the aquatic environment.
Mine drainage, which present complex of elements may cause various
harmful effects on wildlife, but unfortunately are treat rare.

There are many technologies for treating water contaminated with heavy
metals, mainly divided into two broad categories: passive and active
treatment. Passive treatments are cheaper and do not require special
equipment or chemicals, while the active treatment are more complex and
higher maintenance costs.

One of the cheaper and more effective treatments is application adsorption
materials such as activated carbon, zeolite, etc.

These studies will be directed at examining adsorption on heavy metal ions
from synthetic aqueous solution using natural zeolite. Based on the results
will be made research for the treatment of mine waters using zeolite.




[eTaneH onuc Ha NPOEKTOT:

BoBep

TpeTMaHOT Ha pyaHWYKUTE [OPEHaxu, BOAM 4YMe TMpOTeKyBawe €
YCNOBEHO O pyAHUUMTE CO MOA3EeMHa ekcrroartauuja u MnoBPLUMHCKUTE
KOMOBU N coapXaT BUCOKN KOHLIEHTpaLMM Ha pacTBOPEHU MeTanun, Moxe Aa
6uge 6asnpaH Ha ABe TEXHOMOMMWU T.€. TEXHOMOMN 3a NacuBEH TPETMaH U
TEXHOMNOrMM 3a akTMBeH TpeTMaH. Kaj nacMBHWOT TpeTMmaH ce npuMeHyBaat
NPUPOOHN XEMWUCKM M OUONOLIKM peakumm 3a TpeTupawe Ha pyaHu4ka
ApeHaxa u 6apa HU30K CTeneH Ha OApXyBawe, a Kaj akTUBHUOT TPeTMaH ce
KOpuCTaT arkarHu XeMukanuu 3a HeyTpanuanparwe Ha Kucenarta 3arageHa
BOAa, WTO ro npasu Aa buge ckan Bo norneq Ha xemukanuure, uarpagbara u
OAPXXyBaHweTO Ha noctpojkata. OcBeH OBMe ce KopucTaT U ApYyr1 TpeTMaHu
Kako LUTO ce: eNiekTpo-Aujanusa, ynrtpa-unrtpauuja, peBepcHa OCMO3a,
agcopnuuja co KOpUCTele Ha aacopruMoHW maTtepujanu: mpTea Guomaca,
aKTMBEH jarneH, rnuHa, 3e0nuT, WM jOHCKa pasmeHa (pa3MeHa Ha joHu
nomery TevyHaTta asa M MOpo3Ha UuBpcTa pasa Koja Moxe fga obuge
CUHTETUYKa — CMOSIN, UIKU NPUPOLHA — 3€0JIUT).

3eonuTuTe Cce MPUPOAHU KPUCTaNHU anyMoCUNMKaTHU MUHepanu,
ckrnon oA [SiO4]* u [AlO4]> TeTpaeapu, CNOEHM BO Pas3nUYHM apaHXMaHu
npeky 3aefHUYKM aTOMW Ha Kucropod, hopMupajkm OTBOpEHa KpucTarHa
pelueTka Koja CoapXu rnopu CO MOSMEKyNapHU OMMEH3MM BO KOW MOXe Aa
npoapart CTpaHu Morekynu (Boaa v KaTjoHW).

Mopagun ronem Opoj aTpakTMBHM KapaKTEPUCTUKU 3€0NUTUTE Haoraat
lMpoka npumeHa. Bo npouecute Ha agcopnumja u cenapauuja ce kopuctar
3a OTCTpaHyBawe Ha LUTETHM racoBm of Bo3ayxoT: SOz, NO2, H2S, HCI;
o[BOjyBake Ha (PpyKTOo3a O caxapo3a U Apyrn wekepu. 3eonutute ce
KOpuCTaT M Kako katanusatopu. MukponoposHaTa npupoga Ha 3e0nuTtoT My
[aBa rorieMa noBplUMHa Kage WTO MOXe Aa ce oABuBaaT peakuuuTe, a
0OMMKOT M ronemMmuHaTa Ha MnopuTe ro KOHTponupaaTt npucTanoT camo Ha
oapefeHu peakTaHTW. Bo peakumnte Ha joHCKa pas3meHa, CTpyKTypaTta Ha
3€0MMTOT KOja COOPXM HEKOW KaTjOHU KOW FIECHO Ce pa3MeHyBaaT CO OpYyru
KaTjoHW e WCKOpUCTEeHa Npu OMeEKHyBake Ha BoAaTta, Kaje ankanHurte
MeTarnu, Kako LUTO ce HaTPUyMOT UMW KannymoT ce 3amMeHyBaaT CO jOHW Ha
KanuMym u MarHesumym of BojaTa. MHOycTpuckute OTnagHu BOAW KOwm
cogpXkat Telwku MeTanu (oBOoe cnaraaT M PyOHUYKM  OpPEHaxun) u
HyKrneapHuTe edryeHTM KoM cogpxaT paavOakTUBHM U30TONWM WUCTO Taka
MOXe Ada ce npoyuctaTt Co MpMMeHa Ha 3eonuTu. 3eonuTuTe MOXe Ada ce
npUMEHaT 1 3a KOHTponupakwe Ha pH Ha no4Bata W XpaHnMBUTE MaTepuu,
Kako W [OAaTOK BO CTOYHATa XpaHa.

TpeTupakeTo Ha PYOHUYKN OPEHaXu CO NPUPOAHU 3€0NIUTU FNaBHO €
peakuuja Ha joHCKa pasMeHa nMpuv LWTO pasMeHNUBUTE KaTjoHU BO
CTpyKkTypaTa Ha 3eonutoT (Na*, Ca?*, K* u Mg?*) ce 3aMeHyBaaT CO KaTjoHU
Ha Tewkn meTann (onoBo, 6akap, UMHK, >Xenes3o, HWKeN, MaHraH,
anymuHuym). ®akToT geka pasMeHeTuTe KaTjoHu of 3eonuToT ce 6e3onacHu
M npaBu 3e0nUTUTE aTPakTUBHU 3a OTCTpaHyBake Ha HeNoXerHute wu
TOKCUYHW TELLKM MeTarlHu jOHU Of 3arageHuTe BOAW.

Apyrn akTopu kou ro npasaT 3e0NIMTOT aTpakTUBHA antepHaTuBa 3a
TpeTuparwe Ha pPyaHUYKM BOAW CE: HUCKaTa LeHa, MMaaT NOBOJeH KanauuteT
3a joHcka pasmeHa, gobpa CenekTMBHOCT 3a KaTjoHuTe, roriema MnoBpLUMHA
nopagn noposHaTa CTPYKTypa, AejcTByBaaT Kako MONeEeKynapHu cuta na
MOXe Aa ce moaudumumpaar 3a Aa UM ce 3rornemu edmkacHocta. 3eonmture
MMaaT CTPYKTYpHa CTabuITHOCT, Oypu U BO KUCENWU YCIOBU, Na NECHO MOXe
[a ce pereHepupaart co Man edeKkT Bp3 HMBHATa CTPYKTypa 1 afcoprunoHeH
Kanauurer.




MpeanoxeHu ncTpaxyBaka

NcTpaxyBaweTo ke buae Haco4eHO KOH UCMUTYBake Ha MOXHOCTUTE
3a NpUMeHa Ha NPUPOoEH 3e0SUT 3a OTCTPaHyBakbe Ha HEKOU TELLKN MeTanu
(Fe, Pb, Zn, Mn, Cu v gp.) og 3arageHu Boau. 3a Taa uen ke ce BpaTt
MCNUTyBawa Ha CUHTETMYKM NOArOTBEHM pacTBOPM CO  pasnuyHa
KOHUEHTpauuMja NoeguHEeYHO 3a CEeKOoj 0 UCMUTYBaHUTE TELLKU MeTanu, Kako
N CUHTETUYKM pacTBOPU BO KOW Ke BuaaTt NPUCYTHU pasfMyHU KOHLEHTpaLmm
O UCNUTYBaHUTE MeTanwu.

JTaBopaTtopuckuTte ekcnepumMeHTn Ke bugaT BO Hacoka Ha UCNUTyBaHe
Ha epmkacHocTa Ha NpuMeHaTta Ha NPUPOLHUOT 3e0NUT, 3a OTCTpaHyBawe
Ha TewkKUTe MeTanu O pacTBOPOT Ccrefejkm ja KOHueHTpauujaTa Ha
MeTanuTe npea TPeTMaHoT U nocne TpeTMpakeTo Co NpupoaeH 3eonut. Bpa
6a3a Ha gobreHuTe co3HaHuja ke U3BpLIMME U ONUTKU 3a NPeyYncTyBake Ha
3araieHn pygHUYKM BOAM CO TeWKM MeTanu BO peariHuM ycnosu (Bogu of
aKkTMBHU pyaHuumn Bo P. Makegonuja). majkm npeasma aeka edumkacHocTta
Ha HamanyBakeTO Ha KOHUEHTpaumjaTa Ha TelKuTe MeTanm co npuMeHa Ha
3€0M1MTK 3aBUCK O, NoBeKe haKTOpu: KPYMHOCT Ha 3€0NUTOT, KOMMYMHA Ha
3eonuT, pH BpeaHOCT Ha pacTBOPOT, KOHUEHTpauuja Ha Tewkn meTanu BO
pacTBOpOT, TeMnepaTypaTa UTH, BO TEKOT Ha HalluTe UCTpXKyBawa ke bugat
ondaTeHn HEKONKy Of HUB M YyTBpAeHa HMBHATa onTuMarnHa BpeaHOCT 3a
ednKacHO NpoYMCTyBaH€e Ha 3arageHata Boaa.

Penocnenot Ha uctpaxyBaweTo 6m 6un Bo Hacoka:

1. YTBpayBawe Ha KapaKTepUCTUKUTE Ha 3eOfIMTOT KOj WTOo Ke ce
KOPUCTM BO OBa UCTpaxKyBawe: CTPYKTypaTa Ha 3€0SIMTOT, XeMUCKN COCTaB,
ryCTUHa, BNAXXHOCT, roOfIiEMMHA Ha YeCTUYKUTE, NOPO3HOCT 1 Ap.

2. cnutyBare Ha xemuckaTa pamHoTexa:

OBuve wucnuTyBawa Kke ce HanpaBaT CcO Uen [da ce ojpeau
MaKkCUMarnHuoT KanauuTeT Ha 3eonuToT 3a ajacopnuuja Ha MCNUTYBaHUTE
TELKN MeTanun Bo pacTBOp Npu ogpeaeHn ycnosu. Kako pesyntaT Ha Toa Ke
ce Hanpasu u cnopeaba Ha cenekTMBHOCTA 3a UCMUTYBAHUTE KaTjOHW.

3a ga ce npoueHn aacopnumMoHMOT KanauuTeT Ha 3€0NUTOT 3a TEeLIKUTe
MeTanuM Ke ce KOPWUCTU HEeKOoj OA MOCTOeYKMTe MaTtemaTudkuTe MOoAenu
(Langmuir, Frendlich n agp.) cnopepn koj ke ce gobujat M Co3HaHWja 3a
CenekTMBHOCTa Ha 3e0nMTOT BO OAHOC Ha agacopnuujata Ha UCMUTYBaHUTE
TELWKN meTanu.

3. NcnuTyBare Ha KMHeTUKaTa Ha agcopnuuja:

NcnuTyBarmeTO Ha KMHETMKATa Ha agcopnuuvja € BaxeH aen buaejkm oa
OBa MCNUTyBakwe Ce CcorfedyBa [uMHaMukaTa Ha NpoLecoT, Kako LTO €
CTEeNeHOT Ha ajcopnuuja Koj € KOMMIIEKCHa (PyHKLUMja Ha HEKOSKY dhakTopu.
LlenokynHMoT cTeneH Ha peakuujata 3aBUCK Of BfMjaHMETO Ha nogaeriHuiTte
PaKTopn U HUBHUTE KOMOMHMpPaHU edekTn. Mprumepn 3a Takeu akTopu ce:
rofieMmHaTa Ha 4YecTuykuTe Ha aacopbeHTOT, KoMMuYMHaTa Ha macata Ha
agcopbeHTOT, noyeTHata pH BpegHOCT Ha pacTBOPOT, Mo4veTHaTa
KOHLEeHTpauvja Ha meTanu BO pacTBOpOT, TemnepaTypaTta, bp3nHata Ha
arutaumja, KOHUEeHTpaumjaTa Ha pasfnn4yHu KaTjoHM BO pacTBOPOT U MPOTOKOT
BO KonoHute. Hekon oa oBue akTtopu ke ce ucnutysBaaT 3a Ja ce yTBpau
HMBHOTO BInvjaHWe BpP3 edukacHoCTa Ha NPUPOLAHUOT  3e0nUT  BO
OTCTpaHyBake Ha NUCNNTYBAHUTE TELLKN MeTanu o pacTBoporT.




NcnutyBakbe Ha aktopuTe KOM LWITO BNUWjaaT Ha CTEeneHoT Ha
agcopnuuja:

- BnujaHneTto Ha KonM4YMHaTa Ha 3€O0NIMTOT BP3 OTCTPaHyBaweTO Ha
NUCNUTYBaHUTE TELLKN MeTanu ke ce ncnuta co NoMoLL Ha KNacu4HuM onuTu BO
YCIOBM Ha TPU pPasnnYHN KONIMYMHU Ha 3€0NUT, NPU KOHCTAHTHU BPeaHOCTU
Ha ocTaHaTtuTe dpakTopu. cnutyBara Ke ce BpLlaT BO NOBEKEe UHTepBasu.

- [lo ogpenyBaweTo Ha onNTUMarnHaTa KONMUYMHA Ha 3e0nuT, Ke ce
ncnuTyBa BIvjaHMeTO Ha no4yeTtHata pH BpeAHOCT Ha pacTBOpPOT Bp3
OTCTpaHyBaH-€TO Ha UCMUTYBaHUTE TELLKM MeTanu. 3a Taa uen onutute ke
ce BpLAaT Ha TpW pasnuyHM HMBOa Ha pH BpeaHOCTU, MPU KOHCTaHTHWU
BPEAHOCTN Ha ocTaHatuTe pakTtopu. BpemeHckute uHTepBanu ke oGupat
MCTUN KaKo BO NPETXOOHUTE UCNUTYBakA.

- 3a aHanuaupake Ha BfvjaHMeTO Ha NnoYeTHaTa KOHUeEeHTpauuja Ha
MCNUTYBaHUOT MeTan BO pPacTBOPOT, MNPV KOHCTAHTHW YCMOBM Ha
oCTaHaTUTe (OakTopu Ke ja MeHyBaMe KOHUEeHTpauujaTa Ha mMeTanuTte Ha
HEKOSKY HMBOaA.

- VicnutyBarwa ke ce m3Bpliat U 3a yTBpAyBawe Ha BRMjaHUETO Ha
NPUCYCTBOTO Ha pas3fiM4HU KaTjOHU OO UCNUTYBaHUTE MeTanu BO
pacTBOpOT Bp3 aacopnuujata Ha 3eonntoT. OnuTUTE Ke ce BpLuaT Ha MynTu
KOMMOHEHTEH pacTBOP KOj Ke COAPXW edHakBa KOHLEHTpauuja on cuTte
NCNUTYBaHN MEeTanu, Ha HeKOJSKy HMBOA.

Llenta Ha oBue wucnuTyBawa € [Ja Ce HanpaBu KOMMapauuja Ha
afcopPnuUMOHMNOT KanaumuTeT Ha 3eonuUTOT crnopen NpPeTXogHO UCIUTYBaHUTE
CUHTETUYKM pacTBOPM Ha MNOeAMHEYHUTE MeTanv U MyNTU KOMMOHEHTHWUOT
CUHTETUYKM pacTBop.

4. icnuTyBara Ha MOXHOCTUTE 3a NPUMEHAa Ha UCMUTYBAHNOT 3e05UT

Cnopen oobueHute pesyntatm O4 CUTE NPETXOAHW UCMUTyBawa Ha
KpajoT Ke u3BpWMME OnNuUTKM CO Uen Ja ja cornegame MOXHOCTa W
edMKkacHoCTa 3a NpPUMMEHa Ha WCMNMTYBAHWOT 3€0NUT 3a TpeTupawe Ha
PYAHWYKM BOAM O, HEKOj aKTUBEH pyaHuUK Bo P. MakegoHuja.

5. Npomouuja Ha obueHnTe pesyntaTn
[obueHnTte pesyntatn ke bGugat objaBeHN Ha KOHIPECK, BO HayYHM
cnucaHuvja n CrnvyHo, 3a aa buogaT gocTanHu ga HayyYHaTa jaBHOCT.




Details of the proposal:

Introduction

Mining drainage treatment, water which leak is conditioned by the
underground and surface mines and contain high concentrations of dissolved
metals, can be based on two technologies: treatment technologies for
passive and active treatment technologies. In passive treatment applied
natural chemical and biological reactions for treating mining drainage and
requires low maintenance. The active treatment using alkaline chemicals to
neutralize the acid contaminated water, making it to be expensive in terms of
chemicals, construction and maintenance of the plant. Apart from these use
other treatments such as: electro-dialysis, ultra-filtration, reverse osmosis,
adsorption using adsorption materials: dead biomass, activated carbon, clay,
zeolite, or ion exchange (exchange of ions between the liquid phase and
porous solid phase which can be synthetic or natural resins - zeolite).

Zeolites are a well-defined class of naturally occurring crystalline
aluminosilicate minerals. The zeolite framework consists of an assemblage of
[SiO4]* and [AlO4]> tetrahedral joined together in various regular
arrangements through shared oxygen atoms, to form an open crystal lattice
containing pores of molecular dimensions into which guest molecules (water
and cations) can penetrate.

Zeolite has been used in various industries recently; this is due to its
many attractive characteristics. In adsorption and separation processes the
zeolite are used for the removal of noxious gases from air streams (SO2,
NO2, H2S and HCI gases) and the separation of fructose from sucrose and
other sugars. Zeolites have been used extensively as catalysts. Micro —
porous nature which gives zeolite a high surface area where reactions can
take place, the shape and size of particular pore systems which exerts a
steric influence on the reaction thus controlling the access of only the
required reactants. In ion exchange reaction, the zeolite structure contains
some exchangeable cations, which are readily exchanged for other types of
cations from solution. This property of zeolite has been exploited in a major
way in water softening, where alkali metals such as sodium or potassium
prefer to exchange out of the zeolite, being replaced by the "hard" calcium
and magnesium ions from the water. Industrial waste water containing heavy
metals (for example acid mine drainage) and nuclear effluents containing
radioactive isotopes can also be cleaned up using zeolites. The ion exchange
property of zeolites is also used in controlling soil pH and nutrient levels (soil
conditioning), and also as an animal feed supplement.

The mine drainage treatment by natural zeolite is mainly an ion
exchange reaction, where the exchangeable cations in the zeolite structure
(Na*, Ca?*, K* n Mg?*) are displaced by heavy metal cations such as lead,
copper, zinc, iron, nickel and aluminium. The fact that cations being
displaced from zeolite are relatively harmless makes zeolite attractive for the
removal of undesirable and toxic heavy metal ions from polluted effluents.

The other factors that make natural zeolite an attractive alternative for
the mine drainage treatment are: cheap, have a favourable cation exchange
capacity, they have good selectivity for cations, high surface area due to their
porous and rigid structure, they also act as molecular sieves and this
property can easily be modified to increase the performance of the zeolite.
Zeolites have good structural stability even in acidic conditions, hence it is
expected that they can easily be regenerated with little effect on their
structure and adsorption capacity.




Research Project

The research will be directed at examining the possibilities of
application of natural zeolite for the removal of some heavy metals (Fe, Pb,
Zn, Mn, Cu, etc.) from polluted water. For this purpose to be carried out tests
on preparing synthetic solutions with different concentration separately for
each of the tested heavy metals, and synthetic solutions that will be present
at different concentrations of the all tested metals.

Laboratory experiments will be aimed at examining the effectiveness of
the application of natural zeolite for the removal of heavy metals from the
solution following the concentration of metals before treatment with natural
zeolite and after treatment. Based on the given results will make research for
the treatment of polluted mine water with heavy metals in real conditions
(water from active mines in the Republic of Macedonia). Knowing that the
effectiveness of reducing the concentration of heavy metals using zeolites
depends on several factors: size of zeolite, mass of zeolite, the pH of the
solution, concentration of heavy metals in solution, temperature, etc., in our
research will be covered a few of them and determined their optimum value
for efficient purification of polluted water.

The order of the research would be aimed at:

1. Determining the characteristics of zeolite which will be used in this
research: the structure of the zeolite, chemical composition, density,
moisture, particle size, porosity, etc.

2. Examination of the chemical equilibrium:

The research will be done to determine the maximum capacity of the
zeolite for adsorption of the studied heavy metals in solution under certain
conditions. As a result, it will make a comparison of the selectivity of the
research cations.

To assess adsorption capacity of zeolites for heavy metals will be using
some of the existing mathematical models (Langmuir, Frendlich etc.) Under
which you will receive information about the selectivity of zeolites, according
to adsorption of examined heavy metals.

3. Examination of the kinetics of adsorption:

Examination of the kinetics of adsorption is an important part because is
perceived dynamics of the process of this examination, such as the degree of
adsorption which is a complex function of several factors. The overall rate of
the reaction depends on impact on individual factors and their combined
effects. Examples of such factors are: size of the absorbent particles, the
amount of mass of absorbent, the initial pH of the solution, the initial
concentration of metals in solution, temperature, speed of agitation,
concentration of various cations in solution and flow in columns. Some of
these factors will be examined to determine their impact on the effectiveness
of natural zeolite in the removal of heavy metals solution.

Examination of factors that influence on the rate of adsorption:

- Influence of the amount of zeolite on the removal of heavy metals will
be examined with the help of classical experiments in terms of three different
amounts of zeolite, at constant values of the other factors. Experiments will
be carried out in several intervals.

- After determining the optimal amount of zeolite, to examine the




influence of the initial pH of the solution on the removal of heavy metals. For
this purpose experiments will be carried out on three different levels of pH, at
constant values of the other factors. Time intervals will be the same as in the
previous experiments.

- To analyze the influence of the initial concentration of the test metal in
solution, at constant conditions of other factors will change the concentration
of metals at several levels.

- Experiments will be performed to determine the impact of the
presence of various metal cations examined in solution on adsorption zeolite.
Experiments will perform multi component solution containing equal
concentrations of all tested metals, on several levels.

The purpose of these examination is to make comparison of capacity of
zeolite adsorption according to previously tested synthetic solutions of the
individual metals and multi component synthetic solution.

4. Examination of possibilities for application of the zeolite

According to the results of all previous examination will eventually
perform experiments in order to see the possibility and efficiency of
application of the zeolite for the treatment of mine water from an active mine
in the Republic of Macedonia.

5. Promotion of the results
The results will be published in the congress, journals and similar
venues becoming accessible to the scientific community.
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KpaTtka 6uorpadmja:

PopeHa 1960 rogmHa Bo [lpunen. [Ounnomupa Ha Pyagapcko-
reosiowkunoT cakynteT Bo WTnn, npn YHueepautetot ,,CB. Knpun n Metoauj*
1984 rop., Hacoka [logrotoBka Ha MuHepanHu cypoBuHW. 1988 rog ce
3anuwa Ha NoCTAMNIIOMCKN CTyaun Ha PyaapcKko-reonowknoT dakyntet BO
Benrpag, npu YHusepautetoTt Bo benrpag, Ha Kategparta 3a NogrotoBka Ha
MUHepanHu cypoBuHW. MaructepckmoT Tpya nod Hacnos Ymepyusarbe
ymuuaja ¢pusuykux ceojcmaea pyde xpoma “‘BumuHa lNMaduHa” Ha owmpuHy
pacriojasaka y MawuHamMa marnoxHuuama nocmpojerka Padywa, 1o
ogbpaHn 1993 rog. LokTtopckuoT Tpya nog Hacrnos ,Onmumusayuja Ha
Knacupaemo Ha bakapHa pyda 00 pyodHukom ,by4yum® 60 ycrosu Ha
rnosekeghakmopcka 3sasucHocm® ro opbpanHn 2002 roguHa Ha Pypapcko-
reosiowkunoT cakyntet Bo LWtun, npu YHusepsutetor ,CB. Kupun u
MeTtoauj, Ckonije.

PaboTtHo uckyctBo of 1987 rog Ha Pymapcko-reonolwku dakynteT BO
WTtun, kako nomnag acucTeHT, acucteHT, poueHT (2002), BoHpeaeH
npodgpecop (2007). 2012 rogmHa wnsbpaHa BO YHMBEP3UTETCKM penoBeH
npocdecop Ha dakynteToT 3a NPUPOOHN W  TEXHUYKM HayKu, Mpu
YHusepautetoT ,[oue [Oenyes® Bo LUtun. MNokprBa noeBeke ANCUUNIIMHN O
obnacta Ha MuHepanHa TexHonoruja n >XuBotHa cpeamHa Ha |, Il n llI
LUMKNYC Ha CcTygum Ha PakynteToT 3a NPUPOOHU M TEXHUYKM HayKK, Mpu
YHusepautetoT ,[oue Jenyes” so LUTtun.

TpynoBu o6jaBeHn Bo nocnegHuTe 5 roguHN BO CTPYYHU CNMCaHUja Kou
ce HaoraaT Ha mefyHapogHo npu3HaTtaTta nucta CLUW (SCI - Science
citation index), co Ha3Ha4yeH uMnakT pakTop 3a CeKoj TPYA;:

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor
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Y4yecTBO BO HayYHOUCTPaXyBaUYKyU NPOEKTH:

3a NoBpaTHW BOAM Of OJIOBHO-
uMHKoBa (hnoTauuja
(xnppojanosuwTe 1 jama) BO
CACA

HacnoB Ha npoekToT MNepuoa | PuHaHcupaH | YnoraBo
oA NMPOEKTOT
(rnaBeH
UcTpaxyBau
WUIN YY4EeCHUK
McnutyBara 3a nospaTtHu Bogn | 2009 YyYEeCHUK
Of OSfIOBHO-LIMHKOBA (hrioTaumja
Bo noroH CACA-M. KameHunua
O6yka 3a BNujaHMeTo Ha 2008 YyYECHUK
OMNacHUTE U TOKCUYHN MaTepumn
1 UBPCTMOT OTNaA Bp3
pyaoHU4YKaTa XUBOTHa cpeauHa/
npu ekcnnoaTaumja BO jamuTe
Ha pPyOHWKOT/ Ha XMBOTHaTa
cpeauHa npu ekcnnoartaumja Bo
dnoTtaumnTe u janosuwite/ Ha
XMBOTHaTa cpeanHa - onwTta
ekonorunja
PauunoHanHo nckopuctyBamwe Ha | 2008 YyYECHUK
HeoBOHOBNMBK pecypcu BO
PYOHUKOT 3a 0510BO 1 LMHK Caca
BnujaHne Ha xmBoTHaTa 2008 YYECHUK
cpeavHa Bo NoroHoT Ha
dnotaumja
Cryauja-npoekT: NcnuTtyBara 2008 YYECHUK

3apgomkeHuja BO Npeasnor-npoeKkToT Co BpeMeHCcKa paMkKa:

Mpod. a-p MwupjaHa [onomeoBa ke ro pakoBOAM MNPOEKTOT Hay4yHO U
oMHaHCUCKK, Ke Cce TPWXM 3a WUCMOoSfHyBawe Ha Luenute nocTaBeHn 3a
npeaBuaeHVoT npoekT. Ke ce 3aHMMaBa v CO UCTpaXyBaukuTe aKTUBHOCTY
KOM Cce MOBp3aHM CO U3y4yyBaweTO Ha npeanoxeHata npobrnemartuvka.
TonkyBawe W aHanu3a Ha [obueHuTe pesyntatv o nabopatopuckute
ncnutyBamwa. lNuwyBawe Ha Hay4yHU TPYLOBM 3@ KOHrpecu, CUMMO3NyMU U

cnncaHmnja — XXypHanun co UMNakT dpakTop.




UcTpaxyBau:

MUme n npesnme Bopuc Kpcrtes

Tutyna [oKTop Ha HayKku

Mo3uuumja YHuBep3nTeTCKU penoBeH npodecop
Appecl] Noue OdenuyeB 89, LUTtun

Ten | ®akc: 032 550 554

e-mail boris.krstev@ugd.edu.mk

KpaTtka 6uorpadmja:

PogoeH e 1952 rogmHa Bo Ctpymuua. [Ounnomupa Ha TexHOMOLLKO-
MeTanypwku dakyntetr Bo benrpag Bo 1975 roa. Bo 1981 roguHa ro
oabpaHun mMarucTepckuoT Tpyn nog HacnoB ,EkcnepuMeHTanHu MOXHOCTU
3a KOHUEHTpauuja Ha HWKeNn o pyaute Ha nokanutetute P >XaHoBO WU
PyfuHunm co npouecoT Ha cerperauvja® Ha TexXHOMOLWKO-MEeTanypLuKn
dakynteT Bo benrpaa, a Bo 1987 rognHa gokTopupa Ha UCTUOT dhakynTeT,
Ha Tema ,lMpunor KOH NpoyyyBake Ha NPOLECcOT Ha cerperaumja co Uen Ha
eKCTpaKkumja Ha HUKeN o, OKCUOHO-CUMMKATHU HUKNOHOCHW pyan®.

YKenbaTta ga ctaHe ekcnepT BO cBojaTa obniact ro Hocu Bo ['epmaHuja
Ha VYHuBepauteToT ,AnekcaHgap ®puapux‘-EpnaHrep, HupHGepr, kage
OCTaHyBa HEKOJKy Meceumn, notoa Bo PuHcka, BO komnaHujaTa ,Outokumpu®,
.Prekon“ n ,Elektron division“ Bo XencuHkn n WHcTuUTyTOT Ha ,Lohja“ BO
Kemuno, a Bo 1996 roa. u Ha OpXaBHMOT YHuMBep3uTeT BO [leHcunBaHwuja,
CAL.

Bo 1980 roguHa e BpaboteH Ha Pygapcko-reonowkmoTt dakynteT BO
Wtun. Bo 1990 e um3bpaH Bo goueHT, a Bo 1991 roguHa e u3bpaH 3a
npogekaH Ha Pymapcko — reonowkunoT dpakyntet Bo WTtun. 1994/95 rog. e
n3dpaH Bo BOHpeaeH, a 1998 Bo pegoseH npodecop. Bo 1999 e n3bpaH 1 3a
AekaH Ha nctnot. Bo 2004 roa. e nsbpaH 3a NpOpeKTop Ha YHMBEP3UTETOT
,CB. Knpun n MeTtoguj“ Bo Ckonje, a Bo 2007 e mn3bpaH 3a NpopekTop 3a
domHaHcun Ha YHuBepauTteToT ,[oue Jenyes® Bo LUTun.

Mokpmea noseke gucuunnuHy of obnacta Ha MuHepanHa TexHosoruvja
n JXueoTHa cpeguHa un NHayctpucka normctmka Ha |, Il n Il ymknyc Ha
CcTyauu Ha ®akynTeToT 3a NPUPOOHU N TEXHUYKM HayKu, NpU YHUBEP3UTETOT
,Joue en4yes” Bo LLUtun.

TpynoBu o6jaBeHn Bo nocnegHuTe 5 roguHN BO CTPYYHU CNMCaHUja Kou
ce HaoraaT Ha mefyHapogHo npu3HaTtaTta nucta CLUW (SCI - Science
citation index), co Ha3Ha4yeH uMnakT pakTop 3a CeKoj TPYA;:

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor
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Y4yecTBO BO HayYHOUCTPaXyBaUYKyU NPOEKTH:

HacnoB Ha npoekToT MNepuoa | PuHaHcupaH | YnoraBo
oA NMPOEKTOT
(rnaBeH
UcTpaxyBau
WUIN YY4EeCHMUK

MeceueH ussewwtaj (01.01 — 2010 rnaBseH
31.01.2010) 3a ockynTaumja Ha ncTpaxysau
OpaHaTta Ha hnoTaumncKoTo
janosuwTe Ha pygHukot ,CACA”
- M. Kamenuua
MOHUTOPWHT Ha 2010 rnaBeH
XMApPOjanoBMLLTETO CO ncTpaxysau
CUCTEMOT 3a eBakyaLluja Ha
OKOSHWTE BOAWN Ha PYAHUKOT
Caca 1 HMBHOTO BNnujaHue Bp3
XMBOTHATa cpeanHa no
TeyeHneTo Ha KameHn4ka peka,
e3epoTo KanumaHum un pekarta
Bperannuua, 2009-2010,
MXKCIM
[lononHuTeneH NpoekT 3a 2010 rnaseH
XVAPOTPaHCNOPT, passoj u ncTpaxysau
oanarawbe Ha hrnotauuckaTa
janoBmnHa Ha pygHUKOT 3a Gakap
"Byuynm" — PagoBuil Hag KoTa
630 MHB
OcHoBEH NpPOEeKT 3a 2010 rnaBeH
HaJBVLYyBaHe Ha ncTpaxysau
xvapojanosuwTeTo 6p.3, hasa
Il, Ha PyaHnk Caca JOOEJI-
M.Kamenunua, og kota 960
M.H.B. 4O MaKCMMarnHO MOXHO
HWBO, 3a rOANLLHO
npounssoacTteo o 900,000 t
pyna
PekoHcTpyKUMja Ha cucTtemoT 3a 2010 rnaBeH
noBpaTHa - peuunpkynaumoHa ncTpaxysau
TEeXHONOoLKa BoAa (Npu max. -
3aBpLUHO HaaBMLIYyBaH-€ Ha
xvgpojanosuwteTo |, 11 n lll
eTana - Hag kota 630 m.)
3a ockynTauuja Ha noTaumncko 2010 rnaseH
XVApojanoBuWwTe Ha PYyOHUKOT ncTpaxysau
3a bakap ,byunm" — Papgosuiu
3a 2009 rogunHa
WcnvtyBarwa 3a noBpatHU BoAM 2009 rmaBseH
O ONTIOBHO-LMHKOBaA cbrioTaumja ncTpaxysau
Bo noroH CACA-M. KameHuua
Enabopat 3a ockyntauuja Ha 2009 rnaseH
OpaHata Ha  dnoTaumcKoTo ncTpaxysau
janosuwTe Ha pyaHukoT ,CACA”
- M. KameHuua 3a 2008
Pesusnja Ha T[lpoekToT 3a 2009 rnaBeH
TeXHUYKO HabrbygyBakbe Ha ncTpaxysau
dnoTaumcKkoTo
xugpojanosuwite "TononHuua"
Ha  pygoHWKOT  Byynum  npwm




n3eenba Ha necoyHa BpaHa go

654 mnv

AHekc npoekt koH OcHoBeH 2009 rnaseH
TEXHOJSTOLUKMN-MALLUMHCKN  MPOEKT ncTpaxysau
3a NOroHoT (pnotaumja BO

LCACA" - MakenoHcka

Kamennua 3a kanauuter q =

850.000 t/rog

Video Conferencing Services for 2009 YYECHWK
Education

TexHuyka 3awwTtuTta Bo PyaHukoT 2008 rnaBeH

3a onoso 1 uuHK Caca ncTpaxysau
O6yka 3a BNujaHMETo Ha 2008 rmaBeH
ONacHUTE U TOKCUYHU MaTepumn ncTpaxysau
n UBPCTMOT OTNag Bp3

pygHU4YKaTa XUBOTHa cpeauHa/

npu ekcnnoarauuja BoO jamute

Ha pyOHWKOT/ Ha XXMBOTHaTa

cpeduHa npu ekcnnoaTaumja BO

dnotaunnTe 1 janouwTe/ Ha

XMBOTHATa cpeanHa - onwTta

ekosiormja

PaunoHanHo nckopucTyBahe Ha 2008 rnaBeH
HeOoBHOBNMBK pecypcu BO ncTpaxysau
PYyAHUKOT 3a 0510BO 1 LMHK Caca

BnujaHve Ha xumBOoTHaTa 2008 rnaBeH
cpeavHa Bo oroHoT Ha ncTpaxysau
dnotauyuja

Crtyawnja-npoekT: VicnutyBana 2008 rnaBeH

3a NoBpaTHM BOAM O, ONTOBHO- ncTpaxysau
LuMHKOBa pnoTauuja

(xngpojanosuLiTe 1 jama) BO

CACA

OpraHu3auuja Bo PygHuKoT 3a 2008 rnaBeH
onoBo n umHk Caca ncTpaxysau
BnujaHve Ha xumBOTHaTa 2008 rnaBeH
cpeavHa Bo dnoTtaymcko ncTpaxysau
XnapojanoBuTe

3a ockynTaumja Ha HOBOTO 2008 rmaBeH
XMApOojanoBmLWTE Ha PYAHUKOT ncTpaxysau
,CACA" — M. KameHunua

3apgomkeHuja BO Npeanor-npoeKkToT Co BpeMeHCcKa paMKa:

TonkyBawe W aHanu3a Ha [obueHuTe pesyntatv o nabopatopuckute
ncnutyBamwa. [lvwyBawe M y4eCTBO Ha HayyHW TPyOOBM 3a KOHrpecw,
CYMMNO3NYMU 1 CMIMCaHW]ja — XXypHarnu Co UMNakT ¢oakTop.




UcTpaxyBau:

Ume u npesume bnaroj l'onomeoB

Tutyna [oKTop Ha HayKku

Mo3uuumja YHuBep3nTeTCKU penoBeH npodecop
Appecl] Noue OdenuyeB 89, LUTtun

Ten | Pakc: 032 550 555

e-mail blagoj.golomeov@ugd.edu.mk

KpaTtka 6uorpadmja:

PopeH e 1957 rognnHa Bo Wtnn. Ounnomupan 1982 rog. Ha Pynapcko-
reosiowknoT cakynteT Bo LUTunN. Mo 3aBpLlyBaeTO Ha (PaKyNnTETOT HEKOSKY
meceum pabotn Bo deHun-KaBagapum, a notoa npemuHan Ha pabota BO
Byuum-Pagosuw, 6un copaboTHuk Ha Pygapapcknot uHCTUTYT BO Ckonje.
Op 1987 roa. e BpaboTeH Ha PygapcKo-reonowkmnoT cpakynteT Bo LLtumn.

Maructpmpan Bo 1991 roa. Ha Pygapcko-reosiowknoT dakynteT BO
Benrpag Ha Tema ,OnTuMupame Ha peareHCHUOT PEeXMM U BpemeTo Ha
dnoTnpare Bo (pasata Ha rpybo drioTMpare Ha OfloBO-LMHKOBaTa pyda o4
3neToBo-lMpobuwTtnn,. [JoktTopckata anceprtaumja Ha Tema ,OnTummsaumja un
MaTemMaTU4Ko Moenupakwe Ha KMHeTukaTa Ha cnotupanwe Ha Pb-Zn pyaa
oa 3netoBo n Caca“ ja ogbpaHmn 1997 roguHa.

Bo 1998 e un3bpaH 3a goueHT Ha PygapcKo-reonowknoT doakynteT BO
LLTnn, BoHpeneH npodecop Bo 2002 1 Bo 2007 BO penoBeH npodecop Ha
dakynTeToT 3a NPUPOAHN U TEXHUYKN HAYKN.

MokpmBa noeeke gucuunnmHn og obnacrta Ha MuHepanHa TexHornoruvja
n XXmnBotHa cpeguHa u MHgyctpucka normctuka Ha |, 1l v 1l yuknyc Ha
CTyanmn Ha PakynTeToT 3a NPUPOLHU U TEXHUYKN HAYKK, NPU YHUBEP3UTETOT
.oue denyes“ Bo LUTtun.

TpynoBu o6jaBeHn BO nocnegHuTe 5 roagMHn BO CTPYYHU CMCaHUja Koun
ce HaoraaT Ha MefyHapoaHo npu3sHaTtaTta nucta CLUU (SCI - Science
citation index), co Ha3Ha4yeH UMnNakT pakTop 3a CeKoj TPYA;:

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor
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Y4yecTBO BO HayYHOUCTPaXyBaUYKyU NPOEKTH:

HacnoB Ha npoeKkToT

Mepuop

PuHaHCcHpaH
oa:

Ynora Bo
NPOEeKTOoT
(rmaBeH
UcTpaxyBau
WUIN YYEeCHUK

MeceuyHo-roguwiHa ockynrtauumja
Ha objekTnte og bnoTaumnckoTo
xugpojanosuwte BO PygHMKOT
3a onoso 1 unHK Caca

2012

rnaBeH
ncTpaxysay

AHeKC Ha NPOEKTOT 3a
ocKyrnTauuja Ha
xvapojanosuwTe 6poj 3 asa 2
Ha pyaHuk ,Caca”“ -
Mak.KameHunua

2012

rnaBeH
ncTpaxysay

MeceueHn nseewwtaj (01.01 —
31.01.2010) 3a ockynTaumja Ha
GpaHaTa Ha hNnoTaumMcKoTO
janosuwTe Ha pyaHukoT ,CACA”
- M. KameHuua

2010

YYECHUK

[lononHuTeneH NpoekxT 3a
XNOpOTPaHCMopT, pa3sog u
oanarakwe Ha driotauuckara
janoBuHa Ha pyAHMKOT 3a 6akap
"Byyum" — PagoBuil Hag KoTa
630 MHB

2010

YYECHMK

OcCHOBEH MpOoeKT 3a
HaaBuWLIYyBaH€ Ha
xvapojanosuwTeTo 6p.3, hasa
Il, Ha PyaHnk Caca OJOOEJI-
M.Kamenuua, og kota 960
M.H.B. O MakCMMarnHO MOXHO
HUBO, 3a roguULLHO
npounssoacTteo o 900,000 t

pyAaa

2010

YYECHMK

PekoHcTpyKuMja Ha cucTemoT 3a
noBpaTHa - peunpkynaumoHa
TexHonouwlka soga (npu max. -
3aBpPLUHO HaaBULLYBaH-€ Ha
xugpojanosuwwiteTo I, 11 un 1l
eTtana - Hag kota 630 m.)

2010

YYECHMK

3a ockynTaumja Ha ¢hnoTauyucko
XVApOojanoBvWwTe Ha PYyOHUKOT
3a b6akap ,byunm" — Papgosuwi
3a 2009 rogmHa

2010

YYECHMK

McnutyBara 3a noBpaTtHu BOAU
Ol OSIOBHO-LMHKOBa cbrnoTtaumja
Bo noroH CACA-M. KameHuua

2009

YYECHMK

Enabopat 3a ockyntauuwja Ha
OpaHata Ha noTauuckoTo
janosuwTte Ha pygHukot ,CACA”
- M. KameHuua 3a 2008

2009

YYECHMK

Pesusvja Ha [lpoektoT 3a
TeXHUYKO HabrbygyBakbe Ha
dnoTaumckoTo

xugpojanosuwte “"TononHuua"
Ha  pygHuKoT  bByyum  npwm
n3eegba Ha necoyHa GpaHa [o

2009

YYECHUK




654 mnv
AHekc npoekt koH OcHoBeH 2009 YYECHUK
TEXHOJSTOLIKM-MALLUMHCKN  MPOEKT
3a MOroHoT doTauvja BO
,CACA" - MakenoHcka
KameHnua 3a kanauutetr q =
850.000 t/rog

O6yka 3a BNujaHMeTo Ha 2008 YyYECHUK
ONacHUTE U TOKCUYHU MaTepumn
n UBPCTMOT OTNaj Bp3
pyaoHU4YKaTa XUBOTHa cpeauHa/
npu ekcnnoarauuja BO jamute
Ha pyOHWKOT/ Ha XMBOTHaTa
cpeduHa npu ekcnnoaTauuja BO
dnoTaunmTe un janosuwite/ Ha
XMBOTHaTa cpeanHa - onwTta
ekosiorvja

PaunoHanHo nckopuctyBahe Ha 2008 YYECHUK
HEeOOHOBNMBK pecypcu BoO
PYOHUKOT 3a 0510BO 1 LMHK Caca

BnujaHve Ha xumBOoTHaTa 2008 YyYEeCHUK
cpeavHa Bo NoroHoT Ha

dnotauuja

Cryauja-npoekT: NcnuTtyBara 2008 YYECHUK

3a NoBpaTHM BOAM O, ONOBHO-
LuMHKoBa (pnoTauuja
(xngpojanoBuLTe 1 jama) BO

CACA

BnujaHve Ha xumBOTHaTa 2008 YyYEeCHUK
cpeavHa Bo dnoTaymcko

Xngpojanosute

3a ockyntaumja Ha HOBOTO 2008 YYECHUK

XMApOojanoBmLWTE Ha PYAHUKOT
,CACA" — M. Kamenunua

3agomkeHuja BO Npeanor-npoeKkToT CO BpeMeHCKa paMKa:

TonkyBarkbe M aHanmMsa Ha [OobueHuTe pesyntaTn oa nabopaTopuckuTe
ncnuTyBara. lNuyBawe Ha HayyHU TPYAOBU 3a KOHFPEecH, CUMMO3NYMU U
crnmcaHuja — XXypHanu co MMnakT akTop




UcTpaxyBau:

Ume u npesume Kpcto bnaxes

Tutyna [oKTop Ha HayKku
Mo3uuumja YHUBEP3UTETCKN AOLEHT
Appeca Noue OdenuyeB 89, LUTtun
Ten /| Pakc: 032 550 906

e-mail krsto.blazev@ugd.edu.mk

Kpatka 6uorpadmja:

O-p Kpcto bnaxes e pogeH Ha 18.09.1953 Bo YewmnHoBo — Ko4vaHw.
Bo poaHOTO MecTo 3aBpLuniT OCHOBHO, a BO [pobuwTtnn cpegHo Pyaapcko-
leonowko yyunuwTe. Aunnomupan Ha yHuBep3uteToT BO benrpag Ha
Pynapcko-l'eonowknoT (akynteT Ha HacokaTa Ha HeMeTanHW MWHepariHu
CYPOBWHW.

Mo gunnomupaweto ce Bpabotun Bo PUH ,Onanut® YewwuHoso.
Paboten u BO dwupmata ,Hemetann“ YewunHoBO koja npousnerna of
Ae3nHTerpaumjata Ha MaTudHaTa opraHu3aumja OnanuT koja ce 6aBu co
npepaboTka Ha noBeke BWOOBW HeMeTanHW MUHEpanHu CYpPOBUHN.
MomeHTanHo e BpaboTeH kako npodecop Ha PakynTeToT 3a TeKCTUNHO
NHxeHepcTBO — Mpobuwtnn koj padotn Bo pamkute Ha YT LWTun.

MapanenHo Ha cTpydHaTa W HayvyHaTa [ejHOCT 3HauyajHO Bpeme
noceeTun U Ha neparowkata pabota. Bo 1981 6un u3bpaH 3a cTpydeH
copaboTHuk Ha Pypapcko-leonowkunot dakyntet Bo LUTmn, a Bo 1982 3a
acucTteHT no npegmetoT OnwTa reonoruja.

Bo mapt 1992 rogMHa no ycnewHaTta ogbpaHa Ha AoKTopckaTa
aucepTtaumja co HacnoB ,MuHepareHwja Ha CUNULUCKUTE CYpOBUHM Ha
MakegoHuja 1 HUBHO E€KOHOMCKO 3Hauder-e“ 6un n3bpaH 3a AOLEHT Ha OBOj
dakynTeT Kage WTO u3BeayBa HacTaBa Mo noBeke npegmeTtu: UCTpakHO
aynyewe, Kaptu m reomopdpornornja, NeognHammuka m MwuHepareHunja Ha
HeMeTanHn MMHepariHu CypPOBUHM.

Co ognyka Ha HHC Ha Pygapcko N'eonowkmot gakynteTt Bo LUtun og
03.04.2003 rogmHa 6uBa n3bpaH BO 3Bawe HacnoeseH BoHpeaeH npodecop
no npegmeTtoT OnwTa [eonornjata kage LWTO HacTaBaTa KOHTMHYMPaHO ja
n3Benysa ao geHec.

TpyaoBu o6jaBeHu BO nocneaHuTe 5 roaqMHM Bo CTPYYHM CNMCaHUja Kou
ce HaoraaT Ha MefyHapoAaHo npu3HaTtaTta nucta CUU (SCI - Science
citation index), co Ha3Ha4yeH UMNakT pakTop 3a CeKoj TPYA;:

Krsto Blazev, Tena Sijakova lvanova, Zoran Panov, Vesna Zajkova-Paneva,
Preliminari investigations into te minerology and potrntial uses of the stilbite
rich tuffs from Kratovo-Zletovo volcanic area, R. Macedonis, Vol. 65: No 2,
pp. 187-192; umnakT chakTop (0,21)




Y4yecTBO BO HayYHOUCTPaXKyBaUYKN NPOEKTH:

MakenoHuja n P. CnoBeHuja
co Hacrnos ,Kopenauuja
nomery MarHeTHOTO nosne Ha
P. MakegoHuja n P.
CnoseHuja“

HacnoB Ha npoekToT Mepuop | PuHaHcHpaH Ynora Bo
oa: MPOEeKTOoT
(rnaBeH
ucTpaxysay
U y4eCHUK

feopm3nykm uctpaxysara u | 1998 — YYECHUK
Kpeupawe Ha reodusndkn | 2000

MOAEST  Ha  COBpPeMeHuTe
aenpecum BO NcTouHa

MakegoHuja

[MpuMeHa Ha BYnKaHCKM 2001 YYECHUK
Ty(poBM BO NOCTPOjKkMTE 3a

KOHTUHYMpaHa

obuocmnTpaumja Ha

OpraHcKkuTe matepum BO

oTnagHUTEe BOAM

dopmnparbe Ha reomarHeTHa | 2001- YYECHUK
orncepsaTtopuja cnopepq | 2004

ctaHgapauvte Ha MiHTepmarHet

Temnyc NpoekT co HacnoB 2003- YYECHUK

.| €OMarHeTHNn mepemra 1 2006

cTaHgapav 3a keanuteT“ No.

IB_JEP —17072-2002

BunatepaneH npoekT 3a 2010- YYECHUK
copaboTka nomery P. 2011

3apgomkeHuja BO NpeAnor-npoeKkToT Co BpeMeHCcKa paMkKa:

TonkyBake 1 aHanu3a Ha KapakTEPUCTUKMUTE Ha 3€0NIUTOT KOj Ke Ce KOPUCTU
BO WCTpaxyBaweTo. [liwyBake Ha HayyHu TpydoBU 3a

CUMIMO3NymMn n cnmcaHMja — XypHalu coO UMNakT (baKTOp.

KOHrpecu,




Mnag uctpaxyBau:

MUme u npesnme Anekcanpap KpcrteB

Tutyna [okTop Ha Hayku

Mo3unumja YHUBEP3NTETCKMU aCUCTEHT
Appeca MNoue Aenues 89, LUTun

Ten / dakc: 032 550 112

e-mail Aleksandar.krstev@ugd.edu.mk

Kpatka 6uorpadmja:

PogeH e 1984 rog. Bo Wtun. Ounnomupa Bo anpun 2007 roa. co
npocedeH ycnex 10,00, Ha Pypapcko-reonowkunot ¢akynteTt Bo Ltun. Bo
akagemckata 2005/2007 roa. 6mun aHraxupaH kako aeMoHcTpatop Ha OPITI,
a og jynu 2008 rog. ce BpaboTun Kako noMnag acucteHt Ha dakynTeToT 3a
NHpopmaTmka Bo LLUTMN.

MaructepcknoT Tpya noa HacnoeB ,MaTtematnyko mopenupame,
nporpaMmMpare Ha 3aTBOpPeHW uMKiycn Ha MwuHepanHata TexHonoruja“ Ha
dakynteToT 3a Pygapcteo, Neonornja u MNonutexHuka — LWWTun ro ogbpanHun
Ha 01.10.2008 rogumHa. Ha 24.05.2008 e pobuTtHuk Ha [lodpanHuuya 3a
Hajoobap CTydeHT Ha reHepauuja co cpegeH ycnex 10.00 gogeneHa of
cTpaHa Ha PektopoT Ha YHuBep3utetoT ,Kupun n Metoguj“ — Ckonje. a Bo
mMaj 2009 e pobutHMk Ha WHxXeHepckn nNpCcTeH Koj ro pgoagenyea
MpeTcepatenot Ha Penybnnka MakegoHwja.

Mma ocTtBapeHo cTyauckn npectom BoO XonaHamja Ha YHUBEP3UTETOT BO
poHnHreH 2009 roguHa (aBe Hepenwu), Bo [JaHcka Ha YHUBEP3UTETOT BO
KonenxareH (egHa Hepena) 2009 roguHa, YHuBepauteToT BO Codmja,
Byrapuja 2008 n 2009 roguHa no ase Hegenu, YkpanHa 2009 n 2010 no ase
Hegenn, jyin 2010 rogumHa JlyseH, benrmja VICES Tempus project
(BUOEOKOHMEPEHLNCKM CUCTEMMU).

HokTtopckaTta guceprtaumja nog Hacrnos “Improvement of the Operative
Information Providing of Activity of Industrial Enterprises of Bulgaria and
Ukraine” ja opbpaHyBa Ha 18 deBpyapn 2010 rognHa Ha MAVYIT —
MeryHapogeH oTtBopeH yHuBep3auTeT KueB, YkpamHa Ha Katepgpata 3a
YnpaByBawe Ha MH(POPMALMOHN CUCTEMM.

Ha 07.12.2012 Ha dakynTteToT 3a [pupOaHM M TEXHUYKM HayKu Mnpwu
YHusepautetotr ,foue [Henues” — LUtun ro opbpaHyBa cBojaTa BTOpa
AOKTOpCcka AucepTauvja nog Hacrnos llporpamvpare ©  onTMMarnHa
€BOJyTUBHA OrnepaTUBHOCT Ha NpoLecu BO pearnHa ycrnosu®

TpynoBu o6jaBeHn BO nocnegHuTe 5 roguHN BO CTPYYHU CNMCaHUja Kou
ce HaofaaT Ha mefyHapoaHo npu3sHataTta nucta CLU (SCI - Science
citation index), co Ha3Ha4yeH uMnakT pakTop 3a CeKoj TPYA;:

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Y4yecTBO BO HayYHOUCTPAXXYyBaYKN NPOEKTH:



http://eprints.ugd.edu.mk/2376/
http://eprints.ugd.edu.mk/2376/
http://eprints.ugd.edu.mk/3014/
http://eprints.ugd.edu.mk/3014/

HacnoB Ha npoeKkToT Mepuopn | PuHaHcHpa Ynora Bo

H oAa: NMPOEKTOT
(rnaBeH

UcTpaxysa4i nnum
YyYeCHUK

MeceueH ussewwtaj (01.01 — 2010 YYECHUK
31.01.2010) 3a ockynTaumja Ha
OpaHaTta Ha hnoTaumncKoTo
janosuwTe Ha pygHukot ,CACA”
- M. Kamenuua

PekoHCTpyKuMja Ha CUCTEMOT 3a 2010 YYECHUK
noBpartHa - peLmpKynaynoHa
TexHonoulka soga (npu max. -
3aBpPLUHO HaOBULLYBaH-E Ha
xugpojanosuwiteTo |, Il n il
eTana - Hag kota 630 m.)

3a ockynTaumja Ha ¢pbnoTayucko 2010 YYECHUK
XMAOpOojanoBuWITE Ha PYOHUKOT
3a bGakap ,byunm" — PapgoBuw
3a 2009 roguHa

McnuTtyBara 3a noBpaTHW BOAU 2009 YYECHUK
O OfI0BHO-LUWHKOBa (pnoTaumja
Bo noroH CACA-M. KameHuua

AHekc npoekt koH OcHoBeH 2009 YYECHUK
TEXHOMOLUKU-MALUMHCKM  NPOEKT
3a nNOroHoT (pnotaumja BO
~CACA" - MakegoHcka
KameHnua 3a kanauuter q =
850.000 t/rog,

Video Conferencing Services for 2009 YYECHUK
Education

O6yka 3a BNujaHMeTo Ha 2008 YYECHUK
ONacHUTE U TOKCUYHN MaTepumn
1 UBPCTUOT oTnaj Bp3
pyOHMYKaTa XMBOTHa cpeanHa/
npu ekcnnoaTauuja BO jamuTe
Ha PYAHWKOT/ Ha XXMBOTHaTa
cpeduHa npu ekcnnoaTaumja BO
dnoTtaummTe 1 janosuwiTe/ Ha
XMBOTHaTa cpeavHa - onwTta
eKkosiormja

PaunoHanHo nckopucTtyBahe Ha 2008 YYECHUK
HeoBHOBNMBK pecypcu BO
PYAHUKOT 3a 0foBo 1 umHK Caca

BnujaHue Ha xxnBoTHaTa 2008 YYECHUK
cpeavHa Bo dnoTaymcko

XvapojanosuwiTe

3a ockyntauuja Ha HOBOTO 2008 YYECHUK

XMApOojanoBMLWTE Ha PYAHUKOT
,CACA" — M. Kamenuua

3agomkeHuja BO Npeanor-npoekToT Co BpeMeHCcKa pamka:

CodtBepcka obpaboTka 1 npouecupate Ha nogaToumTe.




Mnag nctpaxyBau:

MUme n npesnme Adpoaura 3eHpencka

Tutyna Marncrtep Ha TEXHUYKU HAyKun
Mo3uuumja YHMBEP3UTETCKN aCUCTEHT
Appeca Noue OdenuyeB 89, LUTtun

Ten /| Pakc: 032 550 580

e-mail afrodita.zendelska@ugd.edu.mk

KpaTtka 6uorpadmja:

PopgeHna 1983 rogmHa o WTtun. unnomupa Ha Pygapcko-reosiowkmoT
dakynteT Bo LWTKn, npn YHusepsutetoT ,CB. Kupun n Metoguj“ 2006 rog.,
Ha KaTegpata 3a MwuHepanHa TexHonornja. 2008 rog. ce 3anuwa Ha
NOCTOUNMOMCKM CcTyamm Ha ®PakynTeToT 3a pyaapcTBo, reonurnja wu
nonutexHuka o LTun, npu YHusepauteToT ,[oue Hdenyes” Bo LWTtun, Ha
KategpaTta 3a MuHepanHa TexHonoruja. MarmctepckmoT Tpya noA HacnoB
.[IpoueHKka Ha keanumemom Ha eodume, ro4ysume u cedumeHmume 80
OKo/luHama Ha xudpojanosuwmemo Ha pyoHukom CACA u Heao8omo
efiujaHue 8p3 xusomHama cpeduHa“, ro oabpanHn 2010 rog. JoKTopckMoT
Tpya nog HacnoB , MoxHocmu 3a rnpuMeHa Ha rpupodHU Cypo8UHU rpu
rnpoyucmyeare Ha pyOHUYKU 800U 3azaleHU CO mewku memanu® e
npudateH Bo 2012 rognHa Ha PakynTeToT 3a NPUPOLHM U TEXHUYKN HAYKM
Bo LUTmn, npn Yumnesepautetort ,[oue denyes® so Ltun.

Bo 2007 rognHa paboTu Kako UHxXeHep 3a nabopaTopuckn ucnmtysama
BO pyaHuKOT 3a onoeo u umHKk CACA, MakegoHcka KameHnuua, a og 2008 e
BpaboTeHa kako nomnag acucTeHT Ha PakynTeToT 3a NPUPOLHM N TEXHUYKM
Hayku, npu YHusep3auteToT ,[oue denyes” Bo LWUtun. Bo 2011 e nsbpaHa Bo
YHMBEP3NTETCKN acucTeHT. [oKkpmBa HEKONKy AMCUMNNUHWM of obnacTa Ha
MwuvHepanHa TexHonoruja, Jlormctuka n XXvBoTHa cpenHa Ha nNpB LMKIYC Ha
CTyann Ha PakynTeToT 3a NPUPOOHN U TEXHUYKN HAYKWU, NPU YHUBEP3UTETOT
,oue en4yes” Bo LLUtun.

M3paboTka Ha AOKTOPCKM TPyA — HACIOB:

MOXXHOCTM 3a NpUMeHa Ha NPUPOAHM CYPOBMHW MPU NPOYUCTYBaHE Ha
PYOHWYKM BOOW 3arafieHn co TELUKU MeTanu

3agomkeHuja BO Npeanor-npoekToT CO BpeMeHCcKa pamka:

M3BenyBawe Ha nabopaTtopucknte ncnmutyBamwa. Codpreepcka obpaboTtka u
npouecupare Ha nogaTouuTe.




Researchers:

Principal researcher

Name Surname Mirjana Golomeova

Title PhD

Position University full professor
Address Goce Delcev 89, Stip

Tel./Fax. 032 550 564

e-mail mirjana.golomeova@ugd.edu.mk
Short CV:

She was born 1960 in Prilep. She graduated from the Faculty of Mining
and Geology - Stip, on "Ss. Cyril and Methodius "in 1984, Department of
Mineral Processing. 1988 enrolled in graduate studies at the Faculty of
Mining and Geology in Belgrade, University of Belgrade, Department of
Mineral Processing. Master thesis titled Ymepuusawe ymuuaja ¢husuykux
ceojcmasa pyde xpoma “BumuHa [lladuHa” Ha owmpuHy pacrojasara y
MawuHama marnoxHuuama nocmpojera Padywa defend 1993. Doctoral
thesis entitled ,Onmumu3sayuja Ha Knacupaemo Ha b6akapHa pyda 00
pyOHukom ,byqyum* 8o ycnosu Ha nosekeghakmopcka 3asucHocm® defended
in 2002 at the Faculty of Mining and Geology Stip, University "Ss. Cyril and
Methodius ", Skopje.

Her work experience of the 1987 is on Faculty of Mining and Geology
Stip, as a junior assistant, assistant, assistant professor (2002), associate
professor (2007). In 2012 elected to the University Full Professor at the
Faculty of Natural and Technical Sciences, University "Goce Delchev".
Covering multiple disciplines in the field of Mineral Technology and
Environment on |, Il and lll degree of studies at the Faculty of Natural and
Technical Sciences, University "Goce Delchev".

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor
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Participation in research projects

Project title Period | Financed by | Rolein the
project (PI
or
participant)
WcnuTtyBara 3a nospaTHu Bogn | 2009 participant

Of OSfIOBHO-LIMHKOBA (prioTaumja
Bo noroH CACA-M. KameHunua
O6yka 3a BNujaHMeTOo Ha 2008 participant
ONacHUTE U TOKCUYHU MaTepumn
n UBPCTMOT OTNaj Bp3
pyOHWYKaTa XMBOTHa cpeanHa/
npu ekcnnoaTaumja BO jamuTe
Ha pyOHWKOT/ Ha XMBOTHaTa
cpenvHa npu ekcnnoartaumja Bo
dnoTtaunmTe un janosuwite/ Ha
XMBOTHaTa cpeanHa - onwTta
ekonorunja

PauunoHanHo nckopuctyBamwe Ha | 2008 participant
HeOoBHOBMNMBM pecypcu BO
PYOHUKOT 3a 0510BO 1 LMHK Caca

BnujaHne Ha xmBoTHaTa 2008 participant
cpeavHa Bo NoroHoT Ha

dnotaumja

Cryauja-npoekT: NcnuTtyBara 2008 participant

3a NoBpaTHW BOAM Of ONIOBHO-
LUMHKoBa (pnoTauuja
(xnppojanosuwTe 1 jama) BO
CACA

Tasks to be conducted in the frame of the project proposal (timetable)

Prof. Dr. Mirjana Golomeova will manage scientific and financial project, will
take care to fulfill the objectives set for the anticipated project. Will be
engaged in research activities related to the study of the proposed issue.
Interpretation and analysis of the results of laboratory tests. Writing Scientific
congresses, symposia and journals with impact factor.




Senior Scientist/ Researcher

Name Surname Boris krstev

Title PhD

Position University full professor

Address Goce Delcev 89, Stip

Tel./Fax. 032 550 554

e-mail boris.krstev@ugd.edu.mk
Short CV:

He was born 1952 in Strumica. He graduated from the Faculty of
Technology and Metallurgy in Belgrade in 1975. In 1981 he defended his
master thesis entitled ,EkcnepuMeHTanHn MOXHOCTWU 3a KOHLEHTpauuja Ha
HUKEN o4 pyaute Ha nokanutetute P>xaHoBo v PyfuHUM cO npouecoT Ha
cerperauynja“ at the Faculty of Technology and Metallurgy in Belgrade, and in
1987 received a PhD in the same university, on ,[1punor KOH NpoyyyBake Ha
NpoLecoT Ha cerperaumja co Uen Ha eKkcTpakumja Ha HUKen of OKCUAHO-
CUNUKaATHU HUKITOHOCHWU pyan©.

The desire to become an expert in his field bears in Germany at the
"Alexander Friedrich" Erlanger, Nuremberg, where he stayed a few months,
then in Finland, the company "Outokumpu"”, "Prekon" and "Elektron division"
in Helsinki and the Institute "Lohja" KEMI, 1996 and Pennsylvania State
University, USA.

In 1980 he was employed at the Faculty of Mining and Geology Stip. In
1990 he was elected assistant professor, and in 1991 was elected vice dean
of the Faculty of Mining and Geology in Stip. 1994/95 was elected to
Associate Professor, and in 1998 full professor. In 1999 he was elected Dean
of the same faculty. In 2004 was elected Vice-Chancellor of the University
"Ss. Cyril and Methodius" in Skopje, and in 2007 was elected Vice-
Chancellor of Finance on University "Goce Delchev".

Covering multiple disciplines in the field of Mineral Technology and
Environment and Industrial Logistics on I, Il and Il degree of studies at the
Faculty of Natural and Technical Sciences, University "Goce Delchev".

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor



http://eprints.ugd.edu.mk/2376/
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Participation in research projects

Project title

Period

Financed by

Role in the
project (PI
or
participant)

MeceueH ussewwtaj (01.01 —
31.01.2010) 3a ockynTaumja Ha
OpaHaTta Ha hnoTaumncKoTo
janosuwTe Ha pygHukot ,CACA”
- M. Kamenuua

2010

Pl

MOHUTOPWHT Ha
XVApOojanoBMLWTETO CO
CUCTEMOT 3a eBakyauuja Ha
OKOIHWTE BOAWN Ha PYAHUKOT
Caca 1 HMBHOTO BfMjaHMe BP3
XUBOTHaTa cpefuHa no
TeyeHneTo Ha KameHn4ka peka,
e3epoTo KanumaHum un pekarta
Bperannuua, 2009-2010,
MXKCIN

2010

Pl

[lononHuTeneH NpoekT 3a
XVAPOTPaHCNOPT, passoa u
oanarawbe Ha ¢hrnotauuckaTa
janoBmnHa Ha pygHUKOT 3a Gakap
"Byuynm" — PagoBuil Hag KoTa
630 MHB

2010

Pl

OcCHOBEH NpPOEKT 3a
HaJBVLYyBaHe Ha
xvapojanosuwTeTo 6p.3, hasa
Il, Ha PyaHnk Caca JOOEJI-
M.Kamenunua, og kota 960
M.H.B. JO MakCMMarnHO MOXHO
HWBO, 3a roguLLHO
npounssoacTteo o 900,000 t

pyAa

2010

Pl

PekoHcTpyKUMja Ha cucTemoT 3a
noBpaTHa - peunpkynaumoHa
TEeXHONOoLKa BoAa (npu max. -
3aBpPLUHO HaOBULLYBaH-E Ha
xugpojanosuwiteTo |, 11 un lll
eTana - Hag kota 630 m.)

2010

Pl

3a ockynTtauuja Ha noTaumncko
XVMApOjanoBuLLITE Ha PYAHMKOT
3a bakap ,byunm" — Papgosuiu
3a 2009 rogunHa

2010

Pl

WcnuTtyBaka 3a noBpaTHU BOAM
O ONIOBHO-LMHKOBaA cbroTaumja
Bo noroH CACA-M. KameHuua

2009

Pl

Enabopat 3a ockyntauuja Ha
OpaHata Ha  noTaumcKkoTo
janosuwTe Ha pyaHukoT ,CACA”
- M. KameHuua 3a 2008

2009

Pl

Pesusnja Ha T[lpoekToT 3a
TeXHUYKO HabrbygyBakbe Ha
dnoTaumcKkoTo

xugpojanosuwite "TononHuua"
Ha  pygHUKOT Byunm  npwm
n3genba Ha necoyHa GpaHa Oo

2009

Pl




654 mnv
AHekc npoekt koH OcHoBeH 2009
TEXHOJSTOLIKM-MALLUMHCKN  MPOEKT
3a MOroHoT doTauvja BO Pl
,CACA" - MakenoHcka
KameHnua 3a kanauuter q =
850.000 t/rog,

Video Conferencing Services for 2009 participant
Education
TexHuuyka 3awTuTa Bo PygHuKOT 2008 PI
3a onoBo 1 UMHK Caca
O6yka 3a BNujaHNeTo Ha 2008
ONacHUTE U TOKCUYHU MaTepumn
M UBPCTUOT OTnag Bp3 Pl
pyaoHU4YKaTa XUBOTHa cpeauHa/
npu ekcnnoarauuja BoO jamunte
Ha PyOHWKOT/ Ha XMBOTHaTa
cpeduHa npu ekcnnoaTaumja BO
dnoTtaummTe un janosuwite/ Ha
XMBOTHaTa cpeanHa - onwTta
ekosiorvja

PaunoHanHo nckopuctyBahe Ha 2008
HEeOOHOBNMBK pecypcu Bo PI
PYOHUKOT 3a 0510BO 1 LMHK Caca
BnujaHve Ha xumBOoTHaTa 2008
cpeavHa Bo NoroHoT Ha PI
dnotauuja
Cryauja-npoekT: NcnuTtyBara 2008
3a NoBpaTHM BOAM O, ONOBHO-
uMHKoBa (hnoTauuja Pl
(xnppojanosuwTe 1 jama) BO
CACA

OpraHunszaumja Bo PyaHukoT 3a 2008
onoBo u UnHk Caca Pl
BnujaHne Ha xumBOTHaTa 2008
cpeavHa Bo dnoTaymcko Pl
XvapojanosuwiTe
3a ockynTauuja Ha HOBOTO 2008
XnapojanoBuLLITe Ha PYaHUKOT Pl
,CACA" — M. KameHunua

Tasks to be conducted in the frame of the project proposal (timetable)

Interpretation and analysis of the results of laboratory experiments.
Scientific writing and participation congresses, symposia and journals -
journals with impact factor.




Senior Scientist/ Researcher

Name Surname Blagoj Golomeov

Title PhD

Position University full professor

Address Goce Delcev 89, Stip

Tel./Fax. 032 550 555

e-mail blagoj.golomeov@ugd.edu.mk
Short CV:

He was born 1957 in Stip. Graduated in 1982 on Faculty of Mining and
Geology Stip. After graduating a few months working in Feni Kavadarci, then
crossed to work in the Bucim mine — Radovis, collaborator with Mining
Institute in Skopje. Since 1987 is employed at the Faculty of Mining and
Geology Stip.

Master's degree in 1991 on Faculty of Mining and Geology in Belgrade
entitled "OnTuMmnpar€ Ha peareHCHUOT PEXMM 1 BpeMETO Ha orioTUparke BO
dasata Ha rpybo notupawe Ha ONOBO-UMHKOBATa pyda on 3neToBO-
MpobuwTun®. The Doctoral thesis entitled "OnTumMusaumja 1 maTemMaTUyKo
MoAenvpake Ha KMHeTukata Ha cnotupakwe Ha Pb-Zn pyga oa 3netoBo u
Caca" defended in 1997.

In 1998 became an assistant professor at the Faculty of Mining and
Geology Stip, an associate professor in 2002 and full professor in 2007 at the
Faculty of Natural and Technical Sciences.

Covering multiple disciplines in the field of Mineral Technology and
Environment and Industrial Logistics on I, 1l and Il degree of studies at the
Faculty of Natural and Technical Sciences, University "Goce Delchev" Stip.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor
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Participation in research projects

Project title

Period

Financed by

Role in the
project (PI
or
participant)

MeceyHo-roguwiHa ockynrtauumja
Ha objekTnte og bnoTaumnckoTo
xugpojanosuwite Bo PyaHukoT
3a onoBo 1 umHK Caca

2012

Pl

AHeKC Ha NpPOEeKTOoT 3a
ocKyrnTauuja Ha
xvapojanosuwTe 6poj 3 asa 2
Ha pyaHuk ,Caca”“ -
Mak.KameHunua

2012

Pl

MeceueHn nseewwtaj (01.01 —
31.01.2010) 3a ockyntaumja Ha
OpaHaTta Ha onoTaumncKoTo
janosuwTe Ha pyaHukoT ,CACA”
- M. KameHuua

2010

participant

[lononHuTeneH NpoekxT 3a
XNOpOTPaHCMopT, pa3sog u
oanarakwe Ha driotauuckara
janoBuHa Ha pyAHMKOT 3a Bakap
"Byyum" — PagoBuil Hag KoTa
630 MHB

2010

participant

OCHOBEH MpPOEKT 3a
HaaBuWLIYyBaHE Ha
xvapojanosuwTeTo 6p.3, hasa
Il, Ha PyaHnk Caca OJOOEJI-
M.Kamenuua, og kota 960
M.H.B. O MaKCMMarnHO MOXHO
HUBO, 3a roguULLHO
npounssoacTteo o 900,000 t

pyAaa

2010

participant

PekoHcTpyKUMja Ha cucTemoT 3a
noBpaTHa - peunpKkynaumoHa
TexHonouwlka soga (npu max. -
3aBpPLUHO HaaBULLYBaH-€ Ha
xugpojanosuwwiteTo I, 11 un 1l
eTtana - Hag kota 630 m.)

2010

participant

3a ockynTaumja Ha ¢hnoTauyucko
XMApojanoBvWwTe Ha PYyOHUKOT
3a bGakap ,byunm" — PapgoBuw
3a 2009 rogmHa

2010

participant

McnutyBara 3a noBpaTtHu BOAM
Ol OSIOBHO-LMHKOBa cbrnoTaumja
Bo noroH CACA-M. KameHuua

2009

participant

Enabopat 3a ockyntauuwja Ha
OpaHata Ha noTauuckoTo
janosuwTe Ha pyaHukoT ,,CACA”
- M. KameHuua 3a 2008

2009

participant

Pesusvja Ha [lpoektoT 3a
TeXHUYKO HabrbygyBakbe Ha
dnoTaumckoTo

xugpojanosuwte  “"TononHuua"
Ha pyaHukoT Bydnum  npu

2009

participant




n3eenba Ha necoyHa GpaHa 0o
654 mnv

AHekc npoekt koH OcHoBeH
TEXHOJSTOLUKN-MALLUMHCKN  MPOEKT
3a NOroHoT (pnotaumja BO
LCACA" - MakenoHcka
Kamennua 3a kanauuter q =
850.000 t/rog,

2009

participant

O6yka 3a BNujaHMeTo Ha
ONacHUTE U TOKCUYHU MaTepumn
W UBPCTMOT OTNag Bp3
pygoHU4KaTa XUBOTHaA cpeauHa/
npu ekcnnoarauuja BO jamute
Ha pyOHWKOT/ Ha XXMBOTHaTa
cpeduHa npu ekcnnoaTauuja BO
dnotaumnTe 1 janoBuwTe/ Ha
XUBOTHaTa cpefuHa - onwTa
ekosiormja

2008

participant

PaumoHanHo nckopucTtyBame Ha
HEeOOHOBNMBK pecypcu BoO
pYyOHUKOT 3a 051oBO 1 LMHK Caca

2008

participant

BnujaHne Ha xnBoTHaTa
cpeavHa Bo NoroHoT Ha
dnotauuja

2008

participant

Cryauja-npoekT: NcnuTtyBara
3a noBpaTHW BOAM O, ONOBHO-
LMHKOBa bnoTaumja
(xngpojanosuLiTe 1 jama) BO
CACA

2008

participant

BrnivjaHue Ha xuBoTHaTa
cpeavHa Bo dnoTaymcko
XxvapojanosuwTe

2008

participant

3a ockynTaumja Ha HOBOTO
XVAPOjanoBuLLITE HA PYOHUKOT
,CACA" — M. Kamenunua

2008

participant

Tasks to be conducted in the frame of the project proposal (timetable)

Interpretation and analysis of the results of laboratory experiments.

Writing Scientific congresses, symposia and journals - journals with impact

factor.




Senior Scientist/ Researcher

Name Surname Krsto Blazev

Title PhD

Position University assistant professor
Address Goce Delcev 89, Stip

Tel./Fax. 032 550 906

e-mail krsto.blazev@ugd.edu.mk
Short CV:

Dr. Krsto Blazev is born 18.09.1953 in Chesinovo - Kocani. In birthplace
completed his primary school and secondary school of Mining and Geology
finish in Probishtip. He graduated on the University of Belgrade, Faculty of
Mining and Geology on the department of non-metallic minerals.
After graduation he was employed in company "Opalit" Cheshinovo. He
worked in the firm "Nemetali" Cesinovo arising from the disintegration of the
parent organization "Opalit" which deals with processing of many types of
non-metallic minerals. He is currently employed as a professor at the Faculty
of Textile Engineering - Probistip working within UGD  Stip.
Alongside the professional and scientific activity significant time devoted and
pedagogical work. In 1981 he was elected an associate of the Faculty of
Mining and Geology Stip, and in 1982 assistant of Geology.
In March 1992, after the successful defense of a thesis entitled "Minerageny
of silicate raw in Macedonia and their economic significance" was elected
assistant professor of the teaching faculty where he performed for more
items.

With the decision of the Scientific Faculty of Mining and Geology Stip from
03.04.2003, being elected in the title Titled Associate Professor of General
Geology where teaching continuously performed to date.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Krsto Blazev, Tena Sijakova Ivanova, Zoran Panov, Vesna Zajkova-Paneva,
Preliminari investigations into te minerology and potrntial uses of the stilbite
rich tuffs from Kratovo-Zletovo volcanic area, R. Macedonis, Vol. 65: No 2,
pp. 187-192; IF (0,21)




Participation in research projects

Project title Period | Financed by | Rolein the
project (PI
or
participant)
Geophysical 1998 — participant

Research and geophysical | 2000
model of modern depressions
in Eastern Macedonia
Application of volcanic tuffs in | 2001 participant
plants for continuous
biofiltration of organic
substances in wastewater

Establishment of a | 2001- participant
geomagnetic observatory | 2004

according to the

INTERMAGNET standards

Tempus Project v. 2003- participant

"Geomagnetic measurements | 2006
and quality standards" No.
IB JEP - 17072-2002
Bilateral project cooperation | 2010- participant
between R. Macedonia and 2011
R. Slovenia "Correlation
between the magnetic field of
the R. Macedonia and R.
Slovenia "

Tasks to be conducted in the frame of the project proposal (timetable)

Interpretation and analysis of zeolite characteristics. Scientific writing and
participation congresses, symposia and journals - journals with impact factor.




Junior researcher

Name Surname Aleksandar Krstev

Title PhD

Position University assistant

Address Goce Delcev 89, Stip

Tel./Fax. 032 550 112

e-mail aleksandar.krstev@ugd.edu.mk
Short CV:

He was born 1984 in Stip. He graduated in April 2007 with an average
grade of 10.00, the Faculty of Mining and Geology, Stip. In the academic
year 2005/2007 was hired as demonstrator on FRGP and July of 2008 was
employed as a younger assistant at the Faculty of Informatics in Stip.

Thesis entitled ,,MatemaTndyko Mogenupawe, nporpammpame Ha
3aTBOpeHu LmKIycn Ha MuHepanHaTa TexHonoruja“ at the Faculty of Mining,
Geology and Polytechnics - Stip defended on 01.10.2008. On 24.05.2008
was awarded the Certificate of Appreciation for the best student of generation
granted by the Rector of the University "St. Cyril and Methodius" - Skopje and
in May 2009 was awarded the Engineering Ring granted by the President of
the Republic of Macedonia.

A participant study visits in the Netherlands at the University of
Groningen in 2009 (two weeks), Denmark, University of Copenhagen (one
week) in 2009, University of Sofia, Bulgaria 2008 and 2009 in two weeks,
Ukraine 2009 and 2010 in two weeks June 2010 Leuven, Belgium VICES
Tempus project (videoconference system).

The doctoral thesis entitled "Improvement of the Operative Information
Providing of Activity of Industrial Enterprises of Bulgaria and Ukraine" he
defended February 18, 2010 on MAUP - International Open University Kiev,
Ukraine, Department of Management Information Systems.

On 07.12.2012 on Faculty of Natural and Technical Sciences, University
"Goce Delchev" - Stip defended his second doctoral dissertation titled
,[lporpammpare 1 onTMManHa eBOSlyTMBHA ONepaTMBHOCT Ha MNpPoLEecU BO
peanHa ycnosm*

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The investigation and possibility of leaching or bioleaching from
nikel bearing laterite ores. In: European Biotechnology Congress 2011, 28.09-
01.10.2011, Istanbul, Turkey. 7.71 Impact Factor

Krstev, Boris and Golomeov, Blagoj and Golomeova, Mirjana and Krstev,
Aleksandar (2011) The choice between flotation, leaching or bioleaching from low
grade copper bearing domestic ore. In: European Biotechnology Congress 2011,
28.09-01.10.2011, Istanbul, Turkey. 7.71 Impact Factor



http://eprints.ugd.edu.mk/2376/
http://eprints.ugd.edu.mk/2376/
http://eprints.ugd.edu.mk/3014/
http://eprints.ugd.edu.mk/3014/

Participation in research projects

Project title Period | Financed by Role in the
project (Pl or
participant)

MeceueH nssewrTaj (01.01 — 2010 participant
31.01.2010) 3a ockynTaumja Ha
OpaHaTta Ha hnoTaumncKoTo
janosuwTe Ha pygHukot ,CACA”
- M. Kamenuua

PekoHCTpyKUMja Ha cucTeEMOT 3a 2010 participant
noBpaTHa - peunpKkynaumoHa
TEeXHOmOoLKa BoAa (Npu max. -
3aBpPLUHO HaOBULLYBaH-E Ha
xugpojanosuwiteTo |, Il n il
eTana - Hag kota 630 m.)

3a ockynTaumja Ha ¢pnoTayucko 2010 participant
XMApOojanoBMWTE Ha PYOHUKOT
3a bGakap ,byunm" — Papgosuw
3a 2009 roguHa

McnutyBara 3a noBpaTtHuM BOAU 2009 participant
O OfI0BHO-LUWHKOBa (pnoTaumja
Bo noroH CACA-M. KameHunua

AHekc npoekt koH OcHoBeH 2009 participant
TEXHOJSTOLUKN-MALLUMHCKN  MPOEKT
3a NOroHoT (pnotaumja BO
~CACA" - MakegoHcka
KameHnua 3a kanauuteTr q =
850.000 t/rog,

Video Conferencing Services for 2009 participant
Education

O6yka 3a BNujaHMeTo Ha 2008 participant
ONacHUTE 1 TOKCUYHU MaTepumn
1 UBPCTUOT oTnaj Bp3
pyOHMYKaTa XMBOTHa cpeaunHa/
npu ekcnnoaTauuja BO jamuTe
Ha PYAHWKOT/ Ha XMBOTHaTa
cpeduHa npu ekcnnoataumja BO
dnoTtaummTe 1 janosuwite/ Ha
XMBOTHATa cpeavHa - onwTta
ekosiormja

PauunoHanHo nckopucTyBake Ha 2008 participant
HeoBOHOBNMBK pecypcu BO
PYAHUKOT 3a 0foBo 1 UmHK Caca

BnujaHne Ha xumBOTHaTa 2008 participant
cpeavHa Bo dnoTaymcko

XvapojanosuwiTe

3a ockynTauuja Ha HOBOTO 2008 participant

XMApOojanoBMLWTE Ha PYAHUKOT
,CACA" — M. Kamenuua

Tasks to be conducted in the frame of the project proposal (timetable)

Processing software and data processing.




Junior researcher

Name Surname Afrodita Zendelska

Title Master of technical siences
Position University assistant

Address Goce Delcev 89, Stip

Tel./Fax. 032 550 580

e-mail afrodita.zendelska@ugd.edu.mk
Short CV:

She was born 1983 in Stip. She graduated on the Faculty of Mining and
Geology Stip, "Ss. Cyril and Methodius" in 2006, Department of Mineral
Technology. In 2008 enrolled in graduate studies at the Faculty of Mining,
geoligija and polytechnic in Stip, University "Goce Delchev", Department of
Mineral Technology. Thesis entitled ,[lpouyeHka Ha kganumemom Ha
godume, no4yeume u ceOUMeHmMume 80 OKOJIuUHama Ha Xudpojasioeuwmemo
Ha pydHukom CACA u Hezoeomo erujaHue 8p3 xueomHama cpeduHa“,
defended 2010. Doctoral dissertation, titled "The possibility for application of
natural raw materials in the treatment of mine water contaminated with heavy
metals” was adopted in 2012 at the Faculty of Natural and Technical
Sciences in Stip, University "Goce Delchev".

In 2007 she worked as an engineer for laboratory testing in the lead and
zinc mine Sasa, Macedonian Kamenica, and from 2008 was employed as a
younger assistant at the Faculty of Natural and Technical Sciences,
University "Goce Delchev". In 2011 was elected to the University assistant.
Covers several disciplines in the field of Mineral Technology, Logistics and
Environment at the Faculty of Natural and Technical Sciences, University
"Goce Delchev".

Title of the MSci or PhD theses

The possibility for application of natural raw materials in the treatment of
mine water contaminated with heavy metals

Tasks to be conducted in the frame of the project proposal (timetable)

Perform laboratory experiments.
Processing software and data processing.




UcTpaxyBayka nHcpacTpyktypa

UcTpaxyBauku kanauuteTu/onpema

JTabopaTtopumnte koM Ke Ougat Ha pacnonarake Ha WUCTpaxXyBavuTe Kou
y4yecTByBaaT BO OBOj MPOEKT npu YHueepauTteToT ,[oue denyes” og LUTtun ce:

1. JTabopaTopuja 3a MMHeparnHa TexHosnoruja

- Cncrtem 3a peHreHcka andpakromeTpuja

- Cuctem 3a pnyopocLeHTHa crekTpockonumja

- SPM 900

- M'paHynomeTap - ABTOMaTCKMU Mepay Ha YeCTUYKK

2. JlabopaTopuja 3a xemuja
- ATOMCKO EMWCUOHEH CMEeKTpoOMEeTap CO MHAYKTMBHO cnperHarta nnasma, AEC-
WCIT, Lyberty 110, Varian

Research infrastructure

Facilities available in the Researchers Team’s laboratory (if applicable)

Laboratories that will be available to researchers participating in this project at the
University "Goce Delchev" are:

1. Mineral processing laboratory

- System for X-ray difractometry

- System for X-ray fluorescence spectrometer

- Scanning Probe Microscope SPM 900

- Particle Size Analyzer — Automatic Particle Sizing

2. Chemistry laboratory
- AEC-ICP, Lyberty 110, Varian




dUHaAHCUCKM NNaH:

Tpowouwu (Bo MK[)

Bp. Bua Ha TpoLuok MpBa roguHa | Btopa BkynHo
rogvHa
420 NMaTHW n AHeBHU TpoLwoum 50000 50000 100000
421 Tpowouu 3a rpeemwe,
TeNeKOMYHUKaLMCKN TPOLLOLM,
TPaHCMNOPT U CH.
423 Mana nabopaTtopucka onpema, | 15000 5000 20000
noTpoLUueH maTepujan, apyrm
mMaTepujanu
424 NMonpaBKu n cepBUCHU yCnyru
425 [JoroBopHu ycnyru 85000 85000 170000
426 CemMuHapu un KoHdepeHuUn 50000 60000 110000
BKYIMNHU TPOLLOLMU 200000 200000 400000
Financial Plan
Expenditures (in MKD)
No. Purpose First year Second year | Overall
420 Travel and daily allowances 50000 50000 100000
421 Expenditures for Heating,
communication, transport
423 Small laboratory inventory, 15000 5000 20000
chemicals, other materials.
424 Repairment of instruments and
servicing
425 Services by contract 85000 85000 170000
426 Seminars and conferences 50000 60000 110000
TOTAL COSTS 200000 | 200000 | 400000




AHekc 1

HacnoB Ha NMPOEKTOoT: MoxHocTn 3a npuMeHa Ha 3e0J1IUT MNMpu NpoYHnCTyBaH-€ Ha
BOOW 3arageHn Co Telkn MeTtanum

MpoekT bBp:

CornacHocT Ha UCTpaXyBauuTe U MHCTUTYLUMUTE BKITy4YeHU BO NPOEKTOT (04
CUTE UCTPaXyBayun BKIy4YeHW BO MPOEKTOT - Mo noTpeba aa ce 3ronemu 6pojoT Ha

COOABETHUTE NONUHA):

naBeH ncrtpaxyBau:
(Mme, noTnuc 1 gaTym)

Mpod. a-p MupjaHa N'onomeoBa

13.02.2013

UcTpaxyBau:
(Mme, noTnuc 1 gaTym)

Mpod. a-p bopuc Kpcres

13.02.2013

UcTpaxyBau:
(Mme, noTnuc 1 gaTym)

Mpod. a-p bnaroj l'onomeos

13.02.2013

UcTpaxyBau:
(Mme, noTnuc 1 gaTym)

HDou. a-p Kpcto bnaxeB

13.02.2013

Mnaa uctpaxyBau:
(Mme, noTnNuc 1 gaTym)

Acc. ao-p AnekcaHpap Kpcrtes

13.02.2013

Mnag nctpaxyBau:
(Mme, noTnNuc 1 gaTym)

Acc. m-p AdbpoauTta 3eHaencka

13.02.2013

PakoBuguten Ha
MHCTUTYLMjaTa Ha
rmaBHUOT UCTPaXyBay

MUme u npe3snme, 3Bawe: lNpodc. a-p 3opaH MNaHoB

MUHcTuTtyumnja: PakynteT 3a NPUPOAHN U TEXHUYKHN
HayKu

MoTnuc n nevar

PakoBuauTten Ha
MHCTUTYyLMjaTa Ha
ocTaHaTuTe
ucTpaxyBauu

MUme u npe3sume, 3Bawe: lNpodc. a-p 3opax MNaHoB

UHcTuTyumja: dakynteT 3a NPUPOAHU U TEXHUYKU
HayKu

MoTnuc n nevar

PakoBuauTten Ha
MHCTUTYyLMjaTa Ha
ocTaHaTuTe
ucTpaxyBauu

MUme n npesnme, 3Bame: NMpodc. A-p Bnapgo Niues

UHcTuTyumja: dakynteT 3a MHpopmaTUka

MoTnuc n nevar

PakoBuauTten Ha
MHCTUTYyLMjaTa Ha
ocTaHaTuTe
ncTpaxyBauu

MUme n npesnme, 3Bame: NMpodc. A-p BuHeTa
CpebpeHKockKa

MHcTutyumja:TexHonowko-TexHuyku dakynreT

MoTnuc n nevar




AHekc 2

M3jasBa

Jac __MwupjaHa N'onomeoBa Kako rrnaBeH UCTpaxyBay, noa MopanHa u
MaTepujarniHa OAroBOPHOCT M3jaByBaM AeKa MNpeasiodXeHUOT Hay4yeH NpoekT
He ce chuHaHCUpa o4 Apyru U3Bopu Ha puHaHCUpame.

13.02.2013

Oatym Motnuc



