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Hpena I'puroposa

PE3HOME

B MoHorpadusaTa ce pasrnexpaTt BbNpoCUTe CBbP3aHU CbC CbLWHOCTTA Ha yYe[psaBaHeTo
Ha TeXHONOrMYHM OTMAAbLM, NONYYEeHU B pe3ynTtaT oT npepaboTkaTta Ha UHAYCTPUANHU
MUHepanu. CneuuanHo BHWMMaHMe e OTHENeHO HAa MPUHUMMHUTE Hela, 3acsarawm
CbLWHOCTTA Ha MeToAMTe 3a YyefpsiBaHe Ha MNONe3HM W3KOMaeMu - arnomepauus,
nenetusauma u 6pukeTupaHe, Kouto rm obepuHaBaT BbBPXY e€fHa eAMHHA OCHOBaA.
HayuHusT dyHpaMeHT, BbpXy KOWTO ca pasrnefaHu npouecuTe Ha yeapsiBaHe obxBawa
thyHOAMEHTaNHU HayKu, KaTo (U3UMKOXMMUS, MEeXaHMKa U Tomnodu3nKa, U3rpaxpalm
basaTa, BbpXy KoaTo 6u TpabBano pa ce usydvaeaT Te3u npouecu. [puBepeHn ca gBa
KOHKPEeTHU npuMMepa 3a KOMMJIEKCHO M3M0N3BaHe Ha TEeXHOMOrMYHM OoTnagbuu oT
npepaboTkaTta Ha MHAYCTPUANHU MUHepanu. OCHOBHUTE HAyYHO-MPUNOXHU MPUHOCKU HA
MOHOrpacguatTa ca CBbp3aHM C paspaboTBaHETO Ha WHOBATUBHMU  HAy4HO-
N3cnepoBaTeNiCKM MPOrpaMuM M MNoslyv4aBaHETO HA KOHKPETHU pelleHUs 3@ KOHKPeTHWU
CMTyaLuM B NpaKTUKaTa Ha yefapsiBaHe Ha TEXHONOrMYHM OTMAABLUM OT UHAYCTPUANHMU
MUHepanu.
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ABSTRACT

The monograph addresses the issues related to the nature of the technological waste
consolidation, obtained as a result of the industrial minerals processing. Special attention
is paid to the fundamental things, concerning the nature of the minerals consolidation
methods: sintering, pelletization and briquetting, which unite them on a single base.

The scientific foundation on which the consolidation processes are considered covers
basic sciences such as physicochemistry, mechanics and thermophysics, building the
foundation on which these processes should be studied. Two specific examples of
technological waste complex use from the processing of industrial minerals are given.
The main scientific and applied contributions of the monograph are related to the
development of innovative research programs and obtaining specific solutions for
tangible situations in the consolidation practice of industrial minerals technological
waste.

My6nukyBaHa KHUra Ha 6asa 3awuTeH AUCepTaLMOHEH TPYA 3a NpUCbXpaHe Ha
o6pasoBarenHa u Hay4Ha cteneH ,Jokrtop“ (no rpyna nokasartenu N

A oo rsorco e cn s rnscor IV.2. Tpuroposa, W.J1. 2020. bpukerupaHe Ha BwrinLya,
Us3p. AsaHrapg lNpuma, Codus, 246 ctp., ISBN 978-619-
160-441-8, ®oHp, Ha HauuoHanHa 6ubnuoteka ,Cs. Cs..
Kupun u Metoguin*, Codusa, YOK: 662.8, COBISS.BG-ID:
1293198820.

BPUKETHPAHE
HA
BBbIIMIIA ¢k

Grigorova, |L.L. 2020. Coal briguetting, Avangard Prima
Pulb. House, Sofia, 246 pages, ISBN 978-619-160-441-8,
Fund of the National Library "St. St. Cyril and Methodius”,
Sofia, UDC: 662.8, COBISS.BG-ID: 1293198820.

Hpena I'puroposa

PE3HOME

KHurata e paspaboreHa c uen pa Hagrpagu Mno3HaHUMATA 3@ CbBPEMEHHUTE MeTOAM,
TEXHONOrMMU U CXeMW, MpunaraHu npu yeppsiBaHe Ha GuHKU dpakuunm ot pobuBa wm
npepaborkata Ha BbraMwa. PasrnegaHnm ca CcbWHOCTTA M ocobeHOoCcTUTe Ha
TEXHONMOrMYHUA rnpouec 6pukeTupaHe Ha Bbrauvwa. [lpeactaBeHM U U3ACHEHU ca
CbBpPEMEHHUTE XUMOTE3U U TEOPUU 32 MEXaHU3MA Ha CBbpP3BaHE Ha BbIIUWHUTE 3bpPHA
npu 6GpuketupaHe. O6obuwieHn M aHanuaMpaHu ca npobnemMute M NOCTUXKEHUATA B
obnacTTa, KaKTO U ONUTHT, CBBP3aH C PasIMYHUTE TEXHONOIMMYHM acneKkTU Ha npoueca.
OTpeneHo e MACTO 3a NOBEAEHUETO U CBOMCTBATa Ha BbI/MLLATa U TAXHOTO BJIUAHUE B
Xoda Ha npoueca 6puketupaHe. KHurata e paspaboteHa Ha 6asa 3awuTeH
OMCepTaLMOHEH TpyA, 3a NpUcbXaaHe Ha obpa3oBaTenHa U HayyHa cteneH JlokTop“, cbC
3arnaeve ,bpukerupaHe Ha KagsiBuU KaMEHHU BBI/IULA CbC CBbP3BALYU BeLjecTBa OT
OpraHu4YeH rnponsxons”.

CtpaHuuya 2183



ABSTRACT

The book is designed to upgrade the knowledge of the modern methods, technologies and
schemes applied in briquetting of fine the fractions from coal mining and processing. The
essence and peculiarities of the coal briquetting technological process are considered.
Modern hypotheses and theories about the bonding mechanism of coal grains during
briquetting are presented. The problems and achievements in the field are summarized
and analyzed, as well as the experience related to the various technological aspects of
the process. There is a place for the coal behavior and properties and their influence into
briquetting process. The book is developed on the basis of a defended dissertation for the
award of the educational and scientific degree "Doctor", entitled "Brown coal briquetting
with binders from organic origin®.

NMy6bnukyBaHa KHMra Ha 6asa s3awMTeH QuUcCepTaLMOHEH TPYyA 3@ NPUCBHXAAHe Ha
HayuHa cTeneH ,JlokTop Ha HaykuTe* (no rpyna nokasatenu N

Hpena Ipuroposa IV.3. Tpuroposa, WN., N. Huwkos. 2016. /ipepaborka u

Man Himios PeUNKIIUPAHE HA TEXHOreHHu cyposuHu, U3p. Kblia

,CB. NBaH Punckn”, Codusa, 280 ctp., ISBN-978-954-

353-299-5, ®oHp Ha HauuoHanHa 6ubnuoTteka ,C.. C..

IlpepaGoTBaHe U peqUKJIMpaHe KMpMﬂ 7] METO,D,MVI", CO(bMﬂ, yﬂ,KZ 62854(0758),
Ha COBISS.BG-1D: 1278821860.

TEeXHOT€HHU CYypPOBHHH

Grigorova, l.L., .M. Nishkov. 2016. 7echnogenic raw
materials processing and recycling, Pulb. House "St.
Ivan Rilski”, Sofia, 280 pages, ISBN-978-954-353-299-
5, Fund of the National Library "St. St. Cyril and
Methodius”, Sofia, UDC: 628.54(075.8), COBISS.BG-ID:
1278821860.

PE3HOME

MpepcTaBeHM ca peaunua aBTOPCKU TEXHONMOMMU U MHOXECTBO MHXXEHEPHU MPaKTUKM 3a
npepaboTka W peuuKNMpaHe Ha TEXHOreHHU CYPOBUHMU, KAKTO U TEXHOJIOrMYHUTE
nogxonu Npu ynpaeneHueTo v npepaboTkaTta Ha TBbPAUN TEXHOFEHHU CYPOBUHM.

B yacT | ca npepgcTaBeH TeXHOFeHHUTE HaXoOQMUWaA, TAXHOTO HOPMUPAHE U Bb3MOXHOCTHU
3a ekcnnoaTtauus. Hapep c ToBa ca KOHKpeTU3UpaHU BUA0BETE TEXHONIOTMYHM OTNAAbLM,
KnacugpukaummTe MM, NOTEHLMANDBT U Bb3MOXHOCTUTE 33 KOMMJIEKCHO OMOI30TBOPSIBaHe.
B uvacr Il ca pasrnepaHu TexHONOrMYyHMUTE NOAXOAU NPU ynpaBneHneTo U npepaborkarta
Ha TBBPAM TEXHOTFeHHW CYpPOBWMHM, obXBalW,aWM MOJSIy4aBaHETO Ha HOBU BTOPUYHMU
NMPOAYKTU OT TEXHOIFeHHM 0TNaAbLM, NOBULLIABAHE U3BIMMAHETO HA NOJIE3HU KOMMOHEHTH
ypes HaMansBaHe Ha TEeXHONOrM4YHUTe 3arybu, [OU3BIMYAHETO HA NOJSIE3HU KOMMOHEHTHU
OT TeXHOreHHM Haxopuwa, 6udasHo paspensHe Ha TEXHONOMMYHUTE OTNAABLU U CYXOTO
MM penoHupaHe peKyNnTUBALMATA, KaTo OEeMHOCT Mo peuuKIupaHe u ap.

Yact Ill obxBawa Bb3MOXHOCTUTE 3a YrpaBfieHWE HA TEXHONOrMYHUTE oTnagbuu npu
TAXHOTO genoHupaHe. KHurata e paspaboTteHa Ha 6as3a 3awuMTeH gucepTauuoHeH TPYA,
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3a NpUcbXpaHe Ha HayyHa cTeneH ,JloKTop Ha HaykuTe*, cbC 3arnaeue , TexHo/0rM4Hu
r104X044 1pu YrpaBraeHNe Ha OTNaAbUN OT MUHEPASTHO-CYPOBUHHATA UHAYCTPUS".

ABSTRACT

Many author's technologies and numerous engineering practices for processing and
recycling of technogenic raw materials are presented, as well as the technological
approaches in solid technogenic raw materials management and processing. Part |
presents the technogenic deposits, their formation and exploitation possibilities. In
addition, the technological waste types, their classifications, complex recovery potential
and opportunities are specified. Part Il discusses the technological approaches in solid
technogenic raw materials management and processing, covering the production of new
by-products from technogenic raw materials, increasing the recovery of useful
components by reducing the technological losses, useful components extraction from
technogenic deposits, technological waste biphasic separation and their dry disposal,
reclamation as a recycling activity, etc. Part lll covers the possibilities for technological
waste management at their disposal. The book was developed on the basis of a defended
dissertation for the award of the scientific degree "Doctor of Science”, entitled
"Technological approaches in waste management of the mineral-raw materials industry".

My6nukyBaH YyHUBEpPCUTETCKM Yy4YeBHUK unu y4vebHUK, KOMTO ce U3MNOnN3Ba B
yuunuwHaTta Mpexa (no rpyna nokasarenu E)

IV.4. Moues, [. W. Tpuroposa. 2013. 3ppHomeTpu4Ha
nogroroska Ha cyposuHute, WN3p. kbwa ,Ce. MBaH
Puncku”, Codus, 421 ctp. ISBN: 978-954-353-204-9, QoHp,
Ha HauuoHanHa 6ubnuoteka ,Ce. Ce. Kupun u Metogun®,
Codua, YOK: 622.7(075.8), COBISS.BG-ID: 1258111972.
YyebHuk 3a BY3.

Mochev, D., |. Grigorova. 2013. Raw materials particle size
preparation, Pulb. House "St. lvan Rilski”, Sofia, 421 pages

2 o ISBN: 978-954-353-204-9, Fund of the National Library
spprOMETPHumATOnrotosxama | Ot St. Cyril and Methodius”, Sofia, UDC: 622.7 (075.8),
CYPOBHHHTE COBISS.BG-ID: 1258111972. University textbook.

Aumursp Moues
Hpena 'paroposa

PE3HOME

B y‘vlesHVIK'bT Ca pa3srnenaHun TeopndTta U NpakKTUKata Ha 3bpHOMETPMUYHATa NOAroToBKa
Ha CypoBUHUTE. MN3noxeHn ca o6CTOATENCTBEHO Teopua U NpakTUKa Ha npecdBaHe,
KnacupaHe, TpoweHe U CMUNaHe. Onucanu ca |'|0JJ,p06H0 OCHOBHUTE BMUOOBe anapaTtu U ca
NMOoKa3aHU LWUPOKa raMa YCTpOﬁCTBa, nonyyvyunun pasnpocrtpaHeHne B TMpaKTuUKaTa Ha
3bPHOMETPUYHATA NOArNrOTOBKA. 06'praT0 e cneunanHo BHMMaHUe Ha onpependHeToO Ha
cneundmnyHn M HecneundpuyHU XapPakKTepucTtukn Ha pa3p,p06;|BaHMTe MaTepuanu.
CneumanHo BHUMaHue e 06'praT0 Ha MeToauTe U MNoKa3aTesinTe 3a Ka4vyeCcTBOTO Ha
npouecure. MaTepMaan e npegcrtaBeH B YeTUpuU 4Yactu: 3bpHOMeTpPUA, KllaCupaHe Mo
efgpuHa, TpoweHe U CMUJIaHe. Pegouua BbMNpPOCU B TO3U yqeﬁHMK ce u3naraTt 3a NbpPBU NBT
Ha 6'bl1rapCKM e3uk. B MaTepuanbvT Ca BK/IOYEHN 00CTa HOBU TEeXHUKMN. Hal'lpaBMﬂM CMe
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M3BecTeH onuT pa oboraTMM peyHMKa Ha CMeLuanucTUTe C TEPMUHU U (HOPMYNIMPOBKY,
KOWUTO He ca ynoTpebsiBaHM y Hac.

ABSTRACT

The textbook discusses the theory and practice of raw materials particle size
preparation. The theory and practice of screening, clasifing, crushing and grinding are
presented in detail. The main types of devices are described in detail and a wide range of
apparatus is shown, which have become widespread in the practice of particle size
preparation. Special attention is paid to the determination of specific and non-specific
characteristics of the crushed materials. Special attention is paid to the methods and
indicators for the quality of the processes. The material is presented in four parts:
screening, clasifing, crushing and grinding. A number of questions in this book are
presented for the first time in Bulgarian. A lot of new techniques are included. We have
made some attempt to enrich the specialists vocabulary with terms and formulations that
are not used in Bulgaria.

MWHHO-TEOJIOXKWU YHUBEPCUTET ,,CB. UBAH PUJICKN“

IV.5. Moues, [., U. lpuroposa. 2015. BvBegerHune B
TeOpUATa M [IPAKTMKATA HA pPy[oNnoagrortoBKka #u
npepaborka Ha MUHEPAsIHU cypoBuHyu, WN3p. Kblua
,CB. UBaH Puncku”, Codmsa, 417 ctp., ISBN: 978-954-
353-274-2, ®oHp, Ha HauuoHanHa 6ubnuoteka ,CB.
Ce. Kupun u Metopun*, Codua, YOK: 622.2(075.8),
COBISS.BG-1D: 1274237156. YuebHuK 3a BY3.

Mochev, D., I. Grigorova. 2015. /ntroduction to the

theory and practice of ore preparation and
processing of mineral raw materials, Pulb. House
"St. Ivan Rilski”, Sofia, 417 pages, ISBN: 978-954-353-
274-2, Fund of the National Library “St. St. Cyril and
Methodius”, Sofia, UDC: 622.2(075.8), COBISS.BG-ID:
S 1274237156. University textbook.

PE3HOME

B yuyeBGHMKBT ca npeactaBeHU TemuTe: ,PeoniorMyHM CBOWCTBA M CbXpaHsABaHe Ha
HacunHU MaTepuanu“, ,3bpHOMETpUMYHA MOAroTOBKA Ha CypoBuMHMUTE®, ,MeToom 3a
cenapaumsa (coptupaHe)” u ,®notauma“. NbpeaTa TeMa ce U3nara B TO3U NNaH U B TaKbB
06eM 3a NpbB NbT Ha 6BNArapcKM €3uK U CbAbpXa MaTepusaTa, Heobxoguma 3a paboTaTa
CbC CyXu 3bpHecTU MaTepuanu. PnotauuaTta e npeacTaBeHa B No-ronsm ob6em, Tbi KaTo
MeTOABLT € HaW-LIMPOKO MPUIOXKEH B MHOYCTPUATA 3a npepaboTBaHe Ha CYpOBUHU KaKTO
B bbnrapus, Taka u B cBeToBeH Malwab.

ABSTRACT

The following topics are presented in the textbook: “Rheological properties and bulk
materials storage”, “Raw materials particle size preparation”, “Separation methods
(sorting)" and "Flotation". In this plan and contents, the first topic is presented for the
first time in Bulgarian and contains the material necessary for working with dry grain
materials. Flotation is presented in a larger volume, as the method is most widely used in
the raw material processing industry both in Bulgaria and worldwide.
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IV.6. Tpuropoea, WU., W. Huwkos, [. Moues. 2016.
OueHKa u ynpaBrieHne Ha eKosoru4yHus puck, N3p,.
kbuwa ,Cs. MBaH Punckn”, Cotms, 144 ctp. ISBN-978-

Hpena Tpuroposa 954-353-315-2, ®oHp Ha HauumoHanHa 6GubnuoTeka
el ,CB. CB. Kupun u Metoguin“, Codus, VYIK:
504.06(075.8), COBISS.BG-ID: 1278822884. YuebHuk 3a
BY3.
Grigorova, ||, I. Nishkov, D. Mochev. 2016.

Environmental risk assessment and management,
Pulb. House "St. Ivan Rilski”, Sofia, 144 pages, ISBN-
978-954-353-315-2, Fund of the National Library “St.
St. Cyril and Methodius”, Sofia, UDC: 504.06(075.8),
COBISS.BG-ID: 1278822884. University textbook.

PE3HOME

YuebHUKDBT e pa3paboTeH B Tpu yacTu. B nbpBa yacTt ce guckyTupaT obwmTe acnekTn Ha
eKoJlorMyHaTa oueHKa Ha pucka M ynpasneHueto My. [lpepocTtaBa ce uHpopMauua 3a
OCHOBHUTE KOHLENuuW, peduHuuum u TepMuHonorusa. OnuceBaT ce OrpaHuM4YeHusTa wm
Hay4yHaTa HEeCUrypHOCT Ha OL,eHKaTa Ha eKoJsIorMyHus puck. Yact BTopa npepocTass
peTaunHa UHdopMauus 3a TUMONOrMUTe, pasBUTM Bb3 OCHOBA Ha obwaTta MeTodonorus
33 OUeHKa Ha puCKa 3a 4oBeWwKOTO 3gpaBe. Pasrnexpa MeTomosiornMu, passutu UuU
pa3sBMBaLLY Ce B MOCOKA OL,eHKA Ha eKOJIOrMYHUS PUCK, Cb3Aa[eHU Han-o61Wo oT rnegHa
TOYKa Ha YoBelWKOTOo 3apaBe. B TasM uvacTt Ha y4yebHUKBT ca nNpefcTaBeHU ole WU
MeToauTe, Cb3fafeHUn 3a cneuuMdbuyHM pUCKOBE OT CLEHapuu, CBbBbP3aHU C
Npou3BOACTBaTa, KOMTO MOraT ga BK/KOYBAT, BCEKM OT fBaTa MeTofa rno oTAesIHO, KaKTo
M nBaTa 3aefHO - OLEHKA Ha PMCKa 33 YOBELWKOTO 3apaBe U eKonornyeH puck. NocoyeHu
Ca pMCKOBEe CBbP3aHW C YyrpaBfeHMeTO Ha OTnagbuu, TPaHCNOpPTa, PUCKOBe rMpwu
thMHaHCUpPaHeTO, Bb3MOXHU PUCKOBE CBBbP3aHU C XUMUKaNU U NPOAYKTU, B3MMaHe Ha
peweHns 3a HaMansiBaHe Ha pUCcKa U cneunudpUIYHU MepPKU, NPUNOXUMU B NPOU3BOACTBOTO,
HanpuMep 3aMbpCceHU 3eMU U NNaHUpaHe Ha OEeMHOCTM C TAX. TpeTa yacT Ha yyebHuKa
WHdOpMUpa 3a YynpaBneHUETO Ha pUCKa M Ce aHanusupaT BbBNPOCUTE CBBP3aHU C
M3non3BaHeTO Ha OL,eHKAaTa Ha eKOJIOFMYHUSA PUCK U YNPaBNEHNETO MYy C UHCTPYMEHTUTe
3a onasBaHe Ha OKOJIHaTa cpefa M WMHULMATUBM, C KOMTO Te MoraT fga cTaHaT no-
e(heKTUBHMN.

ABSTRACT

The book is developed in three parts. The first part discusses the general aspects of
environmental risk assessment and management. Information on basic concepts,
definitions and terminology is provided. The limitations and scientific uncertainties of the
environmental risk assessment are described. Part two provides detailed information on
the typologies developed based on the common methodology for assessing the risk to
human health. Examines methodologies developed or evolving in the direction of
environmental risk assessment, created in general from the point of view of human
health. This part of the book also presents the methods developed for specific risks from
production-related scenarios, which may include each of the two methods separately, as
well as the two together - risk assessment for human health and environmental risk.
Risks related to waste management, transport, financing risks, possible risks related to
chemicals and products are indicated, risk reduction decision making, and specific
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measures applicable to production, such as contaminated land and planning activities
with them. The third part of the textbook informs about risk management and analyzes
the issues related to the use of environmental risk assessment and managing
environmental tools and initiatives that can make them more effective.

sl IV.7. Moues, O. W. Tpuroposa, WM. Hwuwkos. 2018.
Hpera Tpuraposa [paBuraymoHHn  merogum 33  oborarsgBaHe #
Hoa Hunos peumnkaupaHe Ha cyposuHu, VU3p. AsaHrapp [puma,

Codma, 249 ctp., ISBN 978-619-239-100-3, ®oHp, Ha
TPABUTALMOHHU METOAU | Ha\yonanHa 6ubnuoteka ,Ce. CB. Kupun u Metooun,
A OROTATHEANIEN VOK: 628.5(075.8), COBISS.BG-ID: 1289884132

PEugyl;%lg;A:; = YuebHuk 3a BY3.
t Mochev, D., |. Grigorova, |. Nishkov. 2018. Gravity
” separation methods for mineral processing and

recycling, Pulb. House "St. Ivan Rilski”, Sofia, 249
pages, ISBN 978-619-239-100-3, Fund of the National
Library "St. St. Cyril and Methodius”, UDC: 628.5
(075.8), COBISS.BG-ID: 1289884132.  University
¥ textbook.

Codus - 2018

PE3HOME

YuebHUKBbT e paspaboTeH B wWecT yvacTu, obxBawawm TeopuaTa M MpaKTUKaTa Ha
rpaBMTALMOHHUTE npouecu M MeToau 3a oboraTsiBaHe Ha MNONE3HU M3KOMaemMu U
peuuKnmMpaHe Ha CypoBUHU. M3yueHU M NnpepcTaBeHU ca MUHEpPanorMvyeckm acnekTu npu
rpaBuMTaLMOHHOTO oboraTtsiBaHe, cenapauusaTa B TEXKU TEYHOCTM 3a hpaKLMOHMpPaHe no
cneuMdpuyHoO Terno, naMuUHaApHO U TypbyneHTHO KjacupaHe B MNOTOK, KaKTo M
CbOTBETHUTE amnapaTu M MaWWHM 33 peanusvauusiTa My, npoLecuTe Ha CopTMpaHe Mo
NMABTHOCT, KAKTO M CbOTBETHTE cenapaTopu u MawuHu. lpepctaBeHn ca u BbNpocuTe 3a
yrnpaBfieHue u aBToOMaTU3aLUsa Ha NpoLecuTe.

ABSTRACT

The book is developed in six parts, covering the theory and practice of gravity separation
processes and methods for mineral processing and recycling. Mineralogical aspects of
gravity concentration have been studied and presented, separation into high-density
liquids for specific gravity fractionation (dense medium separation), laminar and
turbulent clasifing in flow, as well as the respective apparatuses and machines for its
realization, the density sorting processes, as well as the respective separators and
machines. The issues of process management and automation are also presented.

IV.8 fHkoBa, T. T. AdHrenos, W. [puroposa, W. Hwuwkos. 2021. T7exHonorus Ha
0b60oraraBaHeTo Ha rnosesHun uskonaemm - reopus, N3p. kewa ,Ce. UBaH Punckn”, 304 cTp.,
ISBN-978-954-353-431-9, ®oHp, Ha HaunoHanHa 6ubnuoteka ,Ce. Ce. Kupun n Metoguu’,
Codusa, YOK: 622.7(075.8), COBISS.BG-ID -46408200. YyebHuk 3a cneuupuyHaTa
npodecnoHanHa nogroToBka Ha yyeHuL M, obyyaBaHM BbB BCMYKM hOPMU HA 0b6y4veHMe no
cneuuanHocT ,06orarasaHe Ha mnones3Hn wuskonaemu’ (kopn 5440203) ot npodecus
,oneparop B MuHHata npomuwsneroct (kop 544020), npodecroHanHo HanpasfieHUe
"MurHo geno, npoyysare u obus Ha nonesrHu uskornaemu’ (kop, 544). YuebHUK, KOUTO ce
M3nonsBa B yYMULLHATA MpeXxa.
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Yankova, T., T. Angelov, |. Grigorova, I. Nishkov. 2021.

Mineral processing technologies - theory, Pulb. House
WPELA IPUrOPOBA "Bt HiLLKOB "St. lvan Rilski”, Sofia, 304 pages, ISBN-978-954-353-
431-9, Fund of the National Library "St. St. Cyril and
Methodius”, 622.7(075.8), COBISS.BG-ID -46408200.
Textbook for the specific professional training of
students in all forms of education in the specialty

TEXHOAOIUS HA
OBOTATSIBAHETO HA NOAE3HU

VSKONAEMI "Mineral Processing" (code 5440203) in the profession

TEOPHS] "Operator in the mining industry" (code 544020),

professional field "Mining, exploration and ore

YO;”’W extraction” (code 544). A book used in the school
oT npodecus: ,OnepaTop B MYHHATa MPOMMLLIEHOCT *, e n etW fo) rk_

NpodecyoHanHo HarnpasaeHme: ,M1HHO feno,
npoyusaHe 1 A06MB Ha NONe3HM u3Konaemn”

Cogwma - 2021

PE3HOME

LUenta Ha paspaboTeHus y4yebHMK e y4yeHUUUTe, pa npupobuaT cneumduyHaTta
npodecnoHanHa NoaroToBka no cneuunanHoct ,06orataBaHe Ha Nones3Hu M3konaemu”, pa
YCBOAIT 3HaHWUSA 3a OCHOBHUTE MOHATUS U TEepMUHU npu oboraTsBaHe Ha MONE3HU
M3KOoMaeMu, TeXHONOrMYHUTE NPOL,ECU Ha TPOLeHe, CMUNaHe, oboraTsiBaHe, CrbCTABaHe U
tbunTpaumnsa, MeToguTe WM TexHUKATa 3a oboraTtaBaHe Ha rMOJsIe3HW M3KOMaeMn W
obesBogHsAIBAHe Ha nMpPoAyKTUTe oOT oborataBaHe. Y4yebHUKBT e paspaboTeH B
CbOTBETCTBUE CbC cneuudmkuTe Ha yTBbppaeHata ot MOH yuebHa nporpama 3a
cneuunduyHata npodecuoHanHa noAroTtoBka Mo y4yebHusa npepMet ,7/exHosorus Ha
oborarsBaHero - teopus’. U3paHueTo e nocBeteHo Ha 70 roguMHM OT OCHOBAaBaHETO Ha
kateppa ,0boratsiBaHe U peuuknupaHe Ha cypoBuHU' B MuUHHO-Ieonoxku YHusepcuter
,CB. MBaH Puncku* (1951 - 2021).

ABSTRACT

The textbook is developed for high school students. The aim is to acquire specific
professional training in the field of "Mineral Processing", to obtain knowledge for basic
concepts and terms in ore and industrial minreals processing, technological processes of
screening, crushing, grinding, beneficiation, thickening and filtration, concentration
methods and techniques, dewatering. The textbook is developed in accordance with the
specifics of the curriculum approved by the Ministry of Education and Science for the
specific professional training in the field of “Mineral processing technologies - theory”.
The issue is dedicated to the 70" anniversary of the founding of the Department “Mineral
Processing and Recycling” in the University of Mining and Geology “St. Ivan Rilski” (1951 -
2021).
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My6nukyBaHo yHuBepcuTeTcko yvyebHO nocobue unu yvyebHo nocobue, Koeto ce
M3NON3Ba B yYunuuiHaTa Mpexa (no rpyna nokasarenu E)

IV.9. Moues, [. W. lpuroposa. 2014. [Ipaktuxkym mo
3bPHOMETPUYHAE MOAIOTOBKA HA cypoBuHuTe, N3pa. KbLa
,CB. UBaH Punckun”’, 220 ctp., ISBN-978-954-353-248-3,
NMPAKTUKYM ®oHp Ha HauuoHanHa 6ubnuoteka ,Ce. CB. Kupun u
MO 3bPHOMETPUUYHA MeTtopguin“, Codmua, YIOK: 622.7(075.8), COBISS.BG-ID:
ODIOTOBKA HA 1269015780. YHuBepcuteTCKo y4yebHo nocobue.

MAumuaTsp Moues Hpena I'paroposa

CYPOBUHUTE

Mochev, D. |. Grigorova. 2014. Handbook for raw
materials particle size preparation, Pulb. House "St. Ivan
Rilski”, Sofia, 220 pages, ISBN-978-954-353-248-3, Fund
of the National Library "St. St. Cyril and Methodius”, UDC:
622.7(075.8), COBISS.BG-ID: 1269015780. University
textbook.

PE3HOME

LlenTa Ha npakTukyma e obydvaBawumTe ce pAa MNpUAOBUMAT OCHOBHM MO3HAHUA M
NPaKTUYECKN YMEHUSA 3a TeopuATa U MpaKTUKaTa Ha 3bpHOMeTpUYHaATa MOAroTOBKA Ha
CYPOBUHUTE, TPOLIEHETO W cMuUNaHeTo. B npakTukyMa ca pasrnefaHM OCHOBHUTe
NPUHLUMNM U BbB3MOXHOCTM 33 M3MON3BaHe Ha CbBPEMEHHUTE TeXHWUKU 3a aHanus u
u3cnepgBaHe Ha MeToaMUTe 3a onpefensHe Ha XapaKTepUCTUKUTE Ha 3bpHecTUTe
MaTepuanu. OnNucaHM ca OCHOBHMTE BWAOBe anapaTM M ca MNOKAasaHW LIMpOKa rama
YCTPOWUCTBA, MOAYYMIM pasnpocTpaHeHMe B MpakTMKaTa Ha paboTa CbC 3bpHECTH
MaTepuanuM M 3bpHOMeTpMYHATa MOArOTOBKA HA CYpoBUMHWU. M3paHMeTo MU3NbAHABA U
posisiTa Ha PbKOBOACTBO 3a NabopaTopHM ynpaXKHEHUA MO 3bPHOMeTpPUYHA MOAJFOTOBKA
Ha CYpOBUHHUTE.

ABSTRACT

The aim of the Handbook is to present basic knowledge and practical skills in the theory
and practice of raw materials particle size preparation, screening, crushing and grinding.
The Handbook discusses the basic principles and possibilities for using modern
techniques for analysis and research methods for determining the characteristics of
grainy materials. The main types of devices are described and a wide range of devices is
shown, became widespread in the practice of working with grain materials and particle
size preparation. The issue also serves as a guide for laboratory exercises in raw
materials particle size preparation.

IV.10. Tpuropoea, W., T. AlHkoBa. 2018. OborarssaHe u peynKInpaHe Ha CypPOBHUHU — TEOPHUs
u npaktuka, N3p. Aearnrapg lNMpuma, Codumsa, 159 ctp., ISBN 978-619-239-099-0, DoHp Ha
HauunoHanHa 6ubnuoteka ,CB. Ce. Kupun u Metogun“, VYIOK: 622.7(076)(075.8),
COBISS.BG-ID: 1289828580.

YHuBepcuTeTcKo y4ebHo nocobue.

CtpaHuuya 9183



pews Cproposa Grigorova, |, T. Yankova. 2018. Mineral Processing
Tooiiopa Smoss and Recycling - Theory and Practice, Avangard
Prima Pulb. House, Sofia, 159 pages, ISBN 978-619-
239-099-0, Fund of the National Library "St. St. Cyril
and Methodius”, UDC: 622.7 (076) (075.8), COBISS.BG-
ID: 1289828580. University textbook.

OBOrATABAHE W PELIMKINTUPAHE HA CYPOBWHHU
TEOPUA U NMPAKTUKA

Codous, 2018

PE3HOME

,060rarsiBaHe u peyuKINpPaHe Ha CypoBUHN. Teopus n rMPpaKTUKa' e KOMMIEeKCHO y4yebHo
nomMarano, paspaboTeHO C LeN [a YCbBbPLWEHCTBA TEOPETUYHUTE MO3HAHUA WM fa
3aabnboyn npakTUYECKUTe YMEeHUs Ha CTyAeHTUTe, M3y4yaBalM AUcUUNIMHATA
,060rataBaHe u peuuKnMpaHe Ha cypoBuHU". BknrouBa oceM Yactu (rnaeu), cbabpxKalLu
TeopeTUYHa YacT, popMynupaHa Taka, Ye ga AonbJBa MaTepuanbT OT NIEKLUOHHUSA KypC
n pna pooboraTaBa TeOpeTUYHUTE MO3HAHUA Ha CTYLEHTUTE, U KOHKPeTHU nabopaTopHuU
3ajayM 3a U3NbJ/IHEHUe, C orfepn NocTuraHe Ha no-pobpo ycBosiBaHe Ha U3yyaBaHUS OT
CTYOeHTUTe MaTepuan, no Yy4vyebHUTe nporpaMnm Ha CbLOTBETHUTE CMeLUanHoOCTMU.
TeMaTU4yHO ca npepcTaBeHW BBMNPOCU M3yyaBallM cernapauMoOHHUTE U crioMaraTesiHu
MeToAM M npoLecu, MawunHKU 3a oboraTaBaHe Ha MOJIe3HM U3KOMaeMu, NPUHLUNUTE 3a
ornpobBaHe M KOHTPON Ha TEXHONOrMYHUTE Mpouecu npu npepaboTrkata Ha MUHepanHu
CypoBMHKW, MeToauTe 3a obesBpexpaHe U O0OMNoON30TBOpSIBaHe Ha TBbpPAM 6UTOBU M
NPOMULWINEHN OTNaAbLUKM, KAaKTO U CbOPbXEHUA 3a TpeTupaHeto MM. MN3paHueTo e
oborateHo ¢ nabopaTopHMU ynpaxxHeHUS, KAaKTO U BbMPOCKU 3a caMoCTosATeNIHa paboTa Ha
CTYOEeHTUTE.

ABSTRACT

“Mineral Processing and Recycling - Theory and Practice” is a comprehensive textbook
designed to improve theoretical knowledge and deepen the practical skills for students
studying the discipline "Mineral Processing and Recycling”. Includes eight parts
(chapters) containing a theoretical part formulated to complement the lecture course
material and to enrich the students' theoretical knowledge, specific laboratory tasks for
implementation, to achieve better assimilation of the material studied by the students,
according to the curricula of the respective specialties. Thematically presented are
separation and ancillary processes and machines, beneficiation equipment, the sampling
and control technological processes principles in the mineral processing, the methods
for disposal and utilization of solid household and industrial waste, as well as facilities
for their treatment. The issue is enriched with laboratory exercises, as well as questions
for self study.
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IV.11. Huwkos, WU., U. Tpuropoea, T. AHrenos, M. PaHues, K.

OcHOBM T metso lpuropoB, M. Bacunesa, Ll. WeaHoBa. 2018. OcHosu Ha

. ;"“"ep"”'“‘ MuHepanHo-gobusHute npoyecu, Nspaten METSO Austria

':30::::“ GmbH, oByesnyHo usgaHue (6bNrapcky U aHrAMNCKU e3UK),
653 cTp.

Basics YHuUBepcuTeTCcKo y4yebHo nocobue: eHumMKnonegus.

in mineral

processing . . .
Nishkov, I., |. Grigorova, T. Angelov, M. Rancheyv, K. Grigorov,

M. Vasileva, Tz. lvanova. 2018. Basics in mineral processing.
2018. METSO Austria GmbH Pulb. House, 653 pages,
bilingual edition (Bulgarian and English), 653 pages.
University textbook: encyclopedia.

PE3OME

M3paHneTo obxBauia OCHOBHWU TEPMUHM OT TeOpuUATa U MpaKTUKaTa B obnactra Ha
oboraTfiBaHe Ha NONe3HU U3KOMAEeMU 1 peLuKInpaHe Ha CYpoOBUHMU, a CbLLLO U CBbpP3aHUTe
C TAX HAYKU M TEXHONOrMYHM npouecu. M3noxeHu ca cucteMatmyHo Hap 1670 TepMUHK-
AYMU U TEPMUHU CNOBOCBHYETAHUSA OT TEOPEeTUYHMUTE OCHOBU Ha MeToauTe 3a rnpepaboTka
M KOMMJEKCHO Wu3Mof3BaHe Ha TBbPAUTE TMOJIe3HM U3Kornaemu, MNOArOTBUTESTHUTE,
OCHOBHUTE UM CcrnoMaraTesIHUTe TEexXHONIOFMYHU npouecu U anapaTu, TeXHONOrnYyHu
CBOMCTBA Ha MMWHeEpanuTe, MWHepaNHUTe CYpPOBMHU W BbrAMWaA, npepaboTka u
yrnpaBfieHWe Ha OTNagbliM, peuuKnvMpaHe Ha CyYpoBUHU. B peyHuka HamupaTt MACTO U
3HauuteneH 6GpoM TepMUHM OT obnacTTa Ha GU3MKA, XUMUSA, PUIUKOXUMMUS,
MaTepuanosHaHue, MeTanyprus, MalMHO3HaHWE, EKONOrus, reosiorus, MuHepanorus u
netporpacdus, MaTeMaTUKa, eNeKTPOTEXHUKA W eNIeKTPOHUKA, XUMUYHU eNleMeHTH,
MWUHepanu, ckanu, pyau, Metanu, UHAYCTPUaNHU MUHEpPanu, Bbravwa u Ap. obwoHayyHu u
o6LW,0TEXHNYECKU TEpPMUHKU, KOUTO WMaT onpepenieHa Bpb3Ka C TexHoNorumTe W
npouecute Ha oboraTsABaHe M peLUKIMpPaHe Ha CYPOBUHU. TEPMUHONOTUYHUAT PEYUYHUK
uenu pa nopobpu TepMuHonornyHata 6asa, 3nons3saHa oT CreLmManucTu U CTYQEHTU, B
obnacTtTa, U pa ce CNOMOrHe 3a yTBbpXAaBaHe Ha eAUHHA TePMUHONIOTUS.

ABSTRACT

The issue covers basic terms from the theory and practice in mineral processing and
waste recycling field, as well as related with them sciences and technological processes.
More than 1670 word-terms and word-combinations from the theoretical bases of the
methods for processing and complex use of minerals are systematically presented, size
reduction and control, beneficiation and ancillary technological processes and apparatus,
technological properties of minerals, mineral raw materials and coal, processing and
waste management, waste recycling. The dictionary also includes a significant number of
terms from the fields of physics, chemistry, physicochemistry, materials science,
metallurgy, mechanical engineering, ecology, geology, mineralogy and petrography,
mathematics, electrical engineering and electronics, chemical elements, minerals, rocks,
ores, metals, industrial minerals, coal, etc., general scientific and technical terms that
have a certain connection with the beneficiation technologies and processes and waste
recycling. The glossary aims to improve the terminology used by professionals and
students in the field and to help establish a unified terminology.
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an3HaTa 3afABKa 3a noseseH Mopen (I'IO rpyna nokasartesnu E)

IV.12. BbnkaHos, H., 1. Huwkos, WN. I'puroposa, M. PaHues. 2016.
A MHcTanauusa 3a dnotauma Ha nonuMeTanHu pyaou: Ceupgeresncrso
3a peructpayms Ha rnosneseH mogen N° BG 2176 Ul laTeHTHO
BefoMcTBO Ha Penybnuka bvnrapus, 29.01.2016 r.

Valkanov, N., I. Nishkov, I. Grigorova, M. Ranchev. 2016. Installation
for flotation of polymetallic ores: Certificate for registration of a
utility model N? BG 2176 U], Patent Office of the Republic of
Bulgaria, January 29, 2016.

PE3HOME

MHcTanaumnaTa ce uM3Nos3Ba B MUHepasHO-CypOBMHHaTa MHAycTpua. Ta ocurypsiBa
OCUrypsiBa W3BJSIMMAHETO OCBEH Ha OJIOBEH M LMHKOB KOHLEHTpaTUM U Ha MepeH
KOHLLEHTpPAaT MpU NOBULIEHO CbAbPXXaHME HA U3B/IMYAHUTE 0JI0BO, LWUHK, Mef, 3naTo U
cpebpo B Te3n KOHUEHTPATM MPU NOBULIEH MPOLEHT Ha u3BNMYaHe. MHcTanauuaTta ce
XapaKTepusupa C HanMuMeTo Ha BTopa rpyna ¢ioTauMoHHM MawuHK (9), uymmto BXOL €
CBbp3aH C M3X04a 3a NeHeH NPOAYKT Ha MbpBa rpyna ¢notaunmoHHU MawwuHu (4) npes
pecopbep (8). MaxoabT 3a neHeH NPOAYKT Ha MocfiegHaTa ¢oOTaLMOHHA MallMHa OT
BTOpaTa rpyna ¢noTauuMoHHM MawuHu (9) e u3xop 3a MefeH KOHLUEHTpaT Ha
UHcTanauusaTta. MHcTanaumaTa BKAKOYBA OLLE MalLMHKM 3a NpeTpuBaHe (2,6, 12 n 14).

ABSTRACT

The installation is used in the mineral raw material industry. Ensures the recovery not
only lead and zinc concentrates, but also copper concentrate at increased content of the
extracted lead, zinc, copper, gold and silver minerals in these concentrates at increased
extraction rate. The installation is characterized by the presence of a second group
flotation machines (9), whose input is connected to the foam product output of the first
group of flotation machines (4) through a desorber (8). The foam output of the last
flotation machine of the second group flotation machines (9) is the output for copper
concentrate of the installation. The installation also includes attrition machines (2, 6, 12
and 14).

IV.13. Huwkos, WU., WU. Tpuroposa, M. Panues, M. leTtpos. 2019.

: A MHcTanaums 3a dnotauuss Ha OJIOBHO-LMHKOBU  PYAMU:
wnm ﬂ "C‘TBO CeupgerencrBo 3a peructpaumsi Ha noneseH mogen N¢ 3243,
NaTeHTHO BepgoMcTBO Ha Penybnuka bvnrapus, 22.08.2019 r.
Nishkov, I., |. Grigorova, M. Ranchev, M. Petrov. 2019. Installation
for lead-zinc ores flotation: Certificate for registration of a
utility model N* 3243, Patent Office of the Republic of Bulgaria,
22.08.2019.

CtpaHuua 12183



PE3HOME

HaMupa npunoxeHue B MUHepanHo-cypoBMHHaTa uHAycTpusa. OcurypsiBa MOBULIEHO
CbAbpXaHWe Ha ONOBO B OJIOBHUA KOHLEHTPAT U Ha UMHK B LMHKOBUA KOHLEHTparT.
MHcTanauuaTa ce xapakKTepusuMpa C TOBa, Ye BKIWYBA TpeTa MPeUYUCTHA
NHeBMOMeXaHUYHa (roTaLMoHHa MalMHa 3a 071080 (4), YNATO U3X0pA, 3a MEeHeH NPOAYKT e
CBbp3aH KbM BX0[a Ha YeTBbpTa MPeYUCTHA KONOHHA (hfoTaLLMOHHA MallMHa 3a 0N10BO.
OcHoBHaTa NHeBMOMeXaHMYHa ioTauMoHHa MaluMHa 3a UMHK (8) e cBbp3aHa KbM BX0ja
Ha nNbpBa MpPeYUCTHa MNHEeBMOMEXaHWMYHa (NoTalMOHHA MawuHa 3a uuHK (12)
nocpencTteoM GydepeH pesepeoap-geaepatop (9), uMiTo BXog, e CBbp3aH KbM U3xoaa 3a
neHeH MPOAYKT Ha OCHOBHaTa MHeBMOMEXaHW4YHa (h0TaLMOHHA MallMHa 3a UMHK (8), a
M3X04bT My € CBbp3aH C BXoga Ha BubpauuoHHo yntpaguHo cuto (10), YunMTo HaaCUTOB
M3Xop, e CBbP3aH C BXoAa Ha (nyugHa BepTUKanHo-pasbbpkeawa MenHuuya (11), umurto
U3Xxopd 3aefHO C MOACUTOBMA M3XoAd Ha BubpauumoHHoTo ynTtpaduHo cuto (10), ca
CBbP3aHM C BXOAa Ha MbpBaTa NpeyncTHa NHeBMoMexaHW4YyHa ioTaLMOoHHA MalluHa 3a
umHk (12).

ABSTRACT

Used in the mineral raw materials industry. Provides increased lead content in the lead
concentrate and zinc in the zinc concentrate. The installation includes a third cleaner
pneumo-mechanical flotation machine for lead (4), whose output for a foamed product is
connected to the input of a fourth cleaner column flotation machine for lead. The main
pneumo-mechanical zinc flotation machine (8) is connected to the inlet of the first
cleaner pneumo-mechanical zinc flotation machine (12) by means of a buffer tank-
deaerator (9), whose input is connected to the foam output of the main pneumo-
mechanical zinc flotation machine (8), and its output is connected to the input of a
vibrating ultra-fine sieve (10), are connected to the inlet of the first cleaner pneumo-
mechanical zinc flotation machine (12).

AN IV.14. BbnkaHos, H., U. Huwkos, W. Ipuroposa, M. lleTpos.
[ '“ ’ 2020. UHcTanauusa 3a ¢noTtaumus Ha ONOBHO-LUHKOBU PYAMU:

CBUMAETENCTBO Ceupgerencrso 3a peructpaymns Ha noneseH mogesn N 3790 U],

MaTteHTHO BepoMcTBO Ha Penybnuka bbnrapusa, 17.08.2020 r.

Per. N 3790 U1

Valkanov, N., I. Nishkov, I. Grigorova, M. Petrov. 2020.
Installation for lead-zinc ores flotation: Certificate of
registration of a utility model N* 3790 U], Patent Office of the
Republic of Bulgaria, 17.08.2020

PE3HOME

MHcTanauusaTa 3a ¢GnoTauus Ha OJIOBHO-LMHKOBM PYAM Lie HaMepu MNpUSIOXKeHUe B
MUHEpaNHoO-CYpOBMHHATa MHAYCTPUSA 3a U3BNIMYAHE Ha MOJIe3HN KOMMOHEHTU OT 0JIOBHO-
LMHKOBM pyau. Cb3papeHaTa MHCTanauus ocurypsBa nojlyyaBaHeTO Ha KayecTBeHMU
KOHLLEHTPaTU C MOBULIEHO CbAbPXaHWe Ha 0JIOBO B OJIOBHUSA KOHLEHTpPAT M Ha LUHK B
LLMHKOBUSA KOHLLEHTpaT. 3a OJIOBHUAT LMUKbA TOBa € peasiM3MpaHo KaTo U3XoguTe 3a
KaMepeH MpoAyKT Ha BTopaTa MpeyucTHa MHeBMOMeXxaHW4YHa (hnoTalMoHHA MawuHa 3a
onoso (3), Ha TpeTaTa NpeYncTHa NHeBMOMeXaHWYHa (oTaLMOHHA MalnHa 3a 0noBo (4)
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M Ha KONIOHHaTa (oTauMOHHaA MalKHa 3a 011080 (5) ca cBbp3aHU KbM BX0OJa Ha NbpBaTa
npeynucTHa MHeBMOMEeXaHW4YyHa (roTauMoHHa MawwuHa 3a onosBo (2), YMATO M3Xopm, 3a
KaMepeH MPOAYyKT e CBbp3aH C BXOAa Ha OCHOBHaTa MHeBMOMeXaHW4YHa (NoTaluMoHHA
MawwuHa 3a 01080 (1). MpM LMHKOBUAT LUUKBA U3XOOMTE 32 KaMepeH NpoayKT Ha BTopaTa
npeyncTHa mMHeBMOMeXaHW4YHa noTauuoHHa MawuHa 3a uumHk (13), Ha TperarTa
npeyncTHa MHeBMOMexaHW4YyHa (oTauuoHHa MalwuHa 3a uuHK (14) n Ha peakTopHaTa
tdnotaumoHHa cuctema (15) ca cBbBp3aHM KbM BXOOAa Ha MbpBaTa MPeYUCTHA
nHeBMOMeXaHWYyHa noTaLMoHHa MalmnHa 3a uuHK (12).

ABSTRACT

The installation for lead-zinc ores flotation will find application in the mineral raw
materials industry for useful components recovery from lead-zinc ores.

The created installation provides a qualitative concentrate with increased lead content in
lead concentrate and zinc in the zinc concentrate. For the lead cycle this is realized as
the outputs for the chamber product of the second cleaner pneumo-mechanical flotation
machine for lead (3), of the third cleaner pneumo-mechanical flotation machine for lead
(4) and of the column flotation machine for lead (5) are connected to the inlet of the first
cleaner pneumo-mechanical flotation machine for lead (2), whose output for the chamber
product is connected to the input of the main pneumo-mechanical flotation machine for
lead (1). In the zinc cycle, the chamber product outlets of the second cleaner pneumo-
mechanical zinc flotation machine (13), of the third cleaner pneumo-mechanical flotation
machine for zinc (14) and the reactor flotation system (15) are connected to the inlet of
the first cleaner pneumo-mechanical zinc flotation machine (12).

KHura

IV.15. Konpes, W., W. TpuropoBa, E. AnekcaHngposa. 2019.
Q RIECIEIGUZIHEACHTEE LA T MuHHoTEXHONMOrMYeH gakynTer 1953 - 2019, WUsp.
ABaHrapp, lNpuma, Codums, 103 ctp., ISBN 978-619-239-
MUHHOTEXHONOrMYEH ®AKYNTET  247-5, ®oHp Ha HauuoHanHa 6ubnuoteka ,Ce. Ce.
1953 - 2019 Kupun u Metogun“, Codua, VYIOK: 378.6:622(497.2-

T 25)(091), COBISS.BG-ID: 41881352.

Koprev, |., I. Grigorova, E. Alexandrova. 2019. Faculty of
Mining Technology 1953 - 2019, Avangard Prima Pulb.
House, Sofia, 103 pages, ISBN 978-619-239-247-5, Fund
of the National Library "St. St. Cyril and Methodius”, UDC:
378.6: 622 (497.2-25) (091), COBISS.BG-ID: 41881352.

M3paHueTo e nocBeTeHO Ha MWHHOTeEXHONOrMYHUA akynTeT, Ha HeroBaTa WUCTOpUS,
HacToswe M 6baeuwe. B KHUrata ca BK/IHOYEHU OCHOBHWUTE eTanu OT pasBUTUETO 3a
nepuoga 1953 - 2019 roguHa: MUCUS, BU3US U LENU; CTPYKTYypa; 6a3oBM U MarucTbpcku
CMeLuManHoCcTu; NbpPBUYHU 3BEHA - TAXHOTO Cb3faBaHe U pasBUTUE;, OpPraHU3auMusa Ha
yuyebHMa npouec; ynpaBneHMe Ha MuHHoTexHonornvHusa dakyntet u ap. MNpocnepsea u
UcTopusiTa Ha Bb3HUKBaAHeE U pPa3BUTUE Ha BUCLWIETO MUHHO obpasoBaHue B bbnarapus,
Ba)KHa 4acT OoT KoeTo e u uctopuata Ha MI'y ,Ce. UeaH Puncku”.
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ABSTRACT

The issue is dedicated to the Faculty of Mining Technology, history, present and future.
The book includes the main stages of development for the period 1953 - 2019: mission,
vision and goals; structure; bachelor's and master's specialties; primary units
(departments) - their creation and development; learning process organization;
management of the Faculty of Mining Technology, etc. It also traces the history of the
nascency and development of higher mining education in Bulgaria, an important part of
which is the history of the Univesity of Mining and Geology "St. Ivan Rilski”.

HayuyHu ny6nukauum B uU3naHURA, KOUTO ca pedepupaHM M MUHOEKCUMPaHUM B
CBETOBHOM3BECTHM 6a3n faHHM C HayvyHa uHdopMauua (no rpyna nokasatenu IN)

IV.16. Nishkov, I., | Grigorova, N. Valkanov, R. Bodurova, M. Damianov. 2010. Peculiarities of
Quartz Distribution in Zinc Flotation Products and their Influence to Mineral Processing. //
Proceedings of XXV International Mineral Processing Congress (IMPC 2010), 06-10
September, 2010, Brisbane, Australia, pp. 2197-2203, ISBN: 978-161782051-9. (Scopus)

Huwkos, U., N. Tpuropoea, H. BbnkaHos, P. bogypoBa, M. [lamaHoB. 2010. OcobeHocTH Ha
pasnpepeneHNeTo Ha KBapL B NPOAYKTUTe OT LLMHKOBA (oTauus U TAXHOTO BRUSHUE
BbpXy o6oratasaHeTo. // C60pHUK c poknanun Ha XXV CeeroseH KoHrpec ro o6oraraBaHe
Ha rionesHun nzkonaemu (IMPC 2010), 06-10 centempu 2010, BpusbenH, AscTpanus, cTp.
2197-2203, ISBN: 978-161782051-9. (Scopus)

PE3HOME

B paspaboTtkata ca npepcTtaBeHM pesynTaTuTe OT MU3CNefBaHe 3a M3yvyaBaHe Ha
B3aMMOBPb3KaTa MeX[y CTeneHTa Ha pasKpuMBaHe Ha MUHepanuTe M dnoTauusTa, B
ycnoBusiTa Ha oboratuTtenHa cabpuka 3a npepaboTka Ha o0noBHO-LMHKOBKU pyaun ,EpMma
peka”, bbnrapua. OxapakTepusuMpaHu ca MPOAYKTUTE M MpouecuTe B UUKBABT Ha
uMHkoBata ¢noTtaumsa. MUsBbpweHn 6sixa 3bPHOMETPUYHM aHANU3M Ha MPOAYKTUTE,
M3yYyeH U nNpeacTaBeH € TeXHUS XUMUYEH U MUHEPANIOXKKU CbCTaB. YCTAaHOBEHM ca
NPUUMHUTE 33 BUCOKOTO CbAbPXaHME HA CUNMLMEB [OUOKCUA, B KpPaMHUA LMHKOB
KOHLeHTpaT. JlokasaHo e, Ye BbB hMHUTE hpaKLUM HA M3CcNenBaHUTE NPOAYKTU KBapUbT
NpUCHCTBA rNaBHO KaTo cBobogHu YacTuum (> 60-80%). YcTaHoBEHO €, Ye No OTHOLWEHUe
Ha cBobogHMTE KBapuOBM YacCTULW, CENEeKTUBHOCTTA Ha npoueca He e edeKTUBHA.
EkcnepuMeHTanHuTe pesynTtaTtu oT npoBegeHUTe nabopaTopHM U NPOMULLIIEHN TecToBe
MokasBarT, Ye UMa Bb3MOXXHOCT 3@ HaMaNsiBaHe CbAbPXaHUETO Ha CUNULUEB AUOKCUL A0
1,5 - 2,0% B KpaHUS LUHKOB KOHL,eHTpaT, 6e3 ga e Heo6X04MMO AONBIIHUTENTHO CMUNAHE.
IenpecupaHeTo Ha cBobogHUTE KBApLLOBU YaCTULM NMPU BCUYKU OMepauLun B LUHKOBUNAT
UMKbI, nocpencTeoM apobHo pobaBsaHe Ha CLERCAL PA 660 n AERO 633, e npaBuMnHoTo
peleHWe 3a NPOM3BOACTBOTO HA BUCOKOKAUYECTBEH LMHKOB KOHL,EHTpaT, KOUTO oTroBaps
Ha U3NCKBaAHMATA Ha MeTanyprusaTa.

ABSTRACT

The paper presents the investigation results about the connection between degree of
minerals liberation and flotation, responding to lead-zinc concentrator “Erma reka”,
Bulgaria. The products and the processes in the zinc flotation circuit were characterized.
Products particle size distribution, chemical and mineralogical compositions were
determined. The causes for the high silica content in the final zinc concentrate were
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established. It has been established that quartz is present mainly as liberated particles
(>60-80 per cent) in the fine fractions of the studied products. Regarding the liberated
quartz, the selectivity of the process is not effective. The experimental results from
laboratory and industrial tests show that there is possibility of reducing the silica content
up to 1.5 - 2.0 per cent in final zinc concentrate without the need for extensive regrinding.
The depression of liberated quartz particles on all operations in zinc circuit using stage
addition of CLERCAL PA 660 and AERO 633 is the right solution to produce high-grade
zinc concentrate corresponding to the requirements of metallurgy.

IV.17. Savov G., T. Angelov, Al. Tsekov, I. Grigorova, |. Nishkov. 2012. Combination of lon
Exchange and Solvent Extraction versus Solvent Extraction, a Technical - Economical
Comparison. // Proceedings of XXVI International Mineral Processing Congress (IMPC
2012), 24-28 September 2012, New Delhi, India, pp. 04779-04787, ISBN: 81-901714-3-7.
(Scopus)

Caeos, I'., T. AHrenos, A. Llekos, WU. Npuropoea, N. Huwkos. 2012. TeXHUKO-UKOHOMUYECKO
CpaBHeHMe Ha KOMBMHauuATa OT npouecutTe Ha MOHOOBMEH M TeyHa eKCTpaKuusa U
npoueca Ha TeyHa ekcTpakuus. // C6opHuk ¢ poknagu Ha XXV/ CeeroseH koHrpec no
oborarsBaHe Ha rone3nn nzkornaemu (IMPC 2012), 24-28 centemepu 2012, Hio Oenxw,
Nupusa, ctp. 04779-04787, ISBN: 81-901714-3-7. (Scopus)

PE3HOME

MN3BnuMuyaHeTo Ha Mepd C MOMOLLTA Ha npoLeca Ha TeyHa ekcTpakuusa (Solvent Extraction,
SX) e pobpe no3HaTa TexHWUKa, KOATO Ce M3NoN3Ba B KoMepcuaneH Mauwab Beue Hap, 40
rogMHn. OCHOBHMTE NpeguMCTBa Ha Mpoueca ca crnefHUTe: HEU3MNON3BaHe Ha BUCOKMU
Temnepatypu (oo okono 50°C), NbNHO peuMKIMpaHe Ha pa3TBOpPUTE, MHOIO BUCOKA
CeNeKTUBHOCT MpPU U3BIMYAHETO U NPEYNCTBAHETO Ha MeTanu, NpeBpbLLaHe HA MeTanuTe
BbB ¢opMa, nogxopAwa 3a nocnepsBawa npepaboTtka. Bbnpeku wupokoTto cu
NpUNoXeHue, Npoueca Ha TeYHa eKCTPaKUMUSA MMa U HAKOU HepoCTaTbUU, eAUH OT KOUTO
€ M3MNO0N3BaHeTO MHOM0 rofieMn KonuyecTBa feTNMBU OpraHUYHU Bel,ecTBa, BOAELO A0
OrpoMHM Mawabu Ha 3aBopa. TeyHaTa eKCTpPaKUMS € MHOrO YyBCTBUTENIHA KbM HUCKUTE
TeMnepaTtypu M CbAbpPXAHMETO Ha CyCcrneHOMpaHu TBbPAM YacTULMU B 3axpaHBawuTe
pa3TBOpWU, KOETO BOAM [0 NowKM BpeMeHa Ha ¢$as3oBO pasfensHe U OTTaM [0 HMUCKA
epeKTMBHOCT Ha npoueca. WM HaM-BaXHOTO, 3axpaHBalWiM pasTBOPU C HUCKM
KOHUeHTpauun (nog 1 g/l) He ca nmogxopsiwM 3a TpeTUpaHe C npoueca Ha TeyHa
eKCTpaKuMs, TbA KaTo KanuTanHuTe pas3xogu 3a SX 3aBoguTe He 3aBUCAT MPAKO OT
CbAbpXaHWeTO Ha Mef B 3axpaHBaHeTo. KoMGuHMpaHusa npouec Ha MoHo6MeH (lon
Exchange, IX) u TeuHa ekcTpakuus Solvent Extraction, SX), paspa6oTeH oT MoHTex
MHXeHepuHr u HapuyaH no HataTtbk IX/SX npouec, enMMUHUpa HeraTUBHUTE
XapaKTepUCTMKM Ha npoueca Ha TevyHa eKCTpakuus, npegcrtaBeHn no-rope. OcHoBHUTE
npeguMmcTBa Ha IX/SX npoueca ca: (1) usenuyaHe Ha Mep oT HaboraTeHU WU3NYXKBaLLM
pPa3TBOPU C KOHLEHTpauuMuM BapupallM B WUPOKM rpaHuuu; (2) Moxe pa pabotu
etheKTUBHO J0pPU U Npu HaboraTeHn U3nyXsawm pa3TBOPM C MHOIFO HUCKU KOHLLeHTpaLuu
Ha Mep; (3) He e Heo6XxoAMMO M3rpaxKpaHeTo Ha ronemMu 6acelMHM 3a npepBapuUTESNIHO
,0CBeTNABaHe” Ha pa3TBopuTe; (4) edekTMBHaA paboTa C MbTHU Pa3TBOPU U PasTBOPM C
BMCOKO CbAbpXaHWe Ha cycrneHaupaHu TBbpau yactuuu; (5) 6esnpobneMHa paboTa B
3UMHU ycnoBeus; (6) MUHUMU3MPaHe Ha OpraHuYHuTe 3ary6bu; (7) peayumpaHe Ha Mauwaba
Ha 3aBofa. HacrtoswaTa cTtaTtua npasu npernep Ha OCHOBHUTE eTarnu U XapaKTepuUcTUKH
Ha KOoMBuHMpaHua IX/SX npouec, Bb3MOXHUTE My MPUSIOXEHUA U MpefcTaBs MPOEKTH,
npM KouUTO e wusnonssaH. HanpaBeHo e MawabHO TexXHUYECKO CpaBHeHWEe Mexay
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KOMBMHaLMATa OT npoLecuTe Ha MOHOOBMeH U TeuHa ekcTpakuusa (IX/SX) u npoueca Ha
TeyHa ekcTpakuma (SX), KakTo M oOueHKa Ha npeguMMcTBaTa Ha W3MNOJI3BaHETO Ha
KOMBUHUpaHusa IX/SX npouec KaTo eTan Ha NpeYMCTBaHe U KOHLLEHTPUpPaHe B LANOCTHUSA
npoLec Ha noJjlyyaBaHe Ha Mep, Bogel, [0 MO-BUCOKO M3B/IMYAHE U MoJlyyaBaHe Ha
eneKTPoNNTK, NOOXOAAWMN 3a NpoLeca Ha enekTponusa. BknwuBaHeTo Ha rpoueca Ha
noHoobMeH (IX) B kKnacuMueckus npouec Ha TeyHa eKcTpakuua u enektponusa (SX/EW)
NpaBu TO3M TEXHOJNIOTMYEH MOOXO0L M3K/HUUMTENHO MNOOXOAAW, 3a TpeTupaHe Ha
HaboraTeHu pasTBOpPM OT U3NY)XXBAHETO Ha PYAHM KynoBe M TabaHW, KUCENU OpeHaxHU
BOAM M [pYyrM MHAYCTpUanHu notouu 6e3 npepBapuTenHa MNoproTtoBka, M Bogu Lo
nopobpeHU WU3BAMYAHUA WU KavyecTBO Ha MepHUTe KaTtonu. [lpencrtaBeHu ca
MKOHOMUYECKUTE MOoKasaTesn, M3N0A3BaHU 3a CpaBHEHMWE Ha pasxoguTe 3a npoueca Ha
TeyHa ekcTpakuusa (SX) M KoMBMHauusATa OT Mpouecute Ha WMOHOOOMEeH M TeuyHa
ekcTpakuus (IX/SX), KakTo U KanuTanHUTe M onepaLnoHHUTe pasxoau 3a gBaTta npoueca.
KoMbuHaumata oT npouecute Ha WoHooBMeH M TeuyHa ekcTpakuusa (IX/SX) ce
XapakTepusupa c¢ NofobHM KanuTanHWU pasxogu U MO-HUCKKU OMepauUoHHM pasxopu B
CpaBHeHMe c npoueca Ha TeyHa ekcTpakuma (SX).

ABSTRACT

Copper recovery via Solvent Extraction (SX) process is a well-known technique, which is
practiced commercially for approximately 40 years. The main advantages of the SX
process are: an absence of using high temperatures (not more than 500C), complete
recycling of barren solutions, very high selectivity at removal and purification of metals,
metal conversion to a form, suitable for easy subsequent recovery. Despite the wide
acceptance of Solvent Extraction, it does have some shortcomings, namely SX employs
large quantities of volatile organic substances. This leads to huge plant “footprint” of SX
circuits. The SX is very sensitive to low temperatures and quantity of total suspended
solids in feed solutions and this causes bad phase disengagement times and therefore
poor process performance. And most important - low grade solutions (with copper
concentrations below 1 gram per litre) are very unattractive for treatment via Solvent
Extraction process, because capital costs for SX plants are not a direct function of copper
tenor in the feed. The combined process with lon Exchange (IX) and Solvent Extraction -
further called IX/SX by IONTECH Engineering was developed. This combination eliminates
SX negative characteristics shown above. The key findings of the IX/SX process are; (1)
recovery of copper from pregnant leach solutions with metal concentrations, varying on a
broad range; (2) can be operate effectively with very low-graded copper pregnant leach
solutions; (3) the construction of large ponds for pre-filtration of the pregnant leach
solutions is not necessary; (4) working with turbid solutions and solutions containing
large quantities of suspended solids; (5) winter operation without troubles; (6) strongly
reduces organic losses; (7) technological approach lead to plant sizes reducing. This
paper reviews the main stages of the combined IX/SX process, the applications for metal
recovery and introduces projects where the process is applied. Key findings of the
process are also presented. A comprehensive technical comparison between processes
has been carried out. This paper also evaluates the advantages of using combined IX/SX
technology as a purification and separation step in copper production process, with the
aim of further increasing the overall copper recovery and to ensure that a suitable
copper concentration in the advanced electrolyte is achieved. The implementation of a lon
Exchange (IX) process in the classic Solvent Extraction-Electrowinning process (SX/EW)
is found to be beneficial for processing of pregnant leach solutions both from spent and
new copper heaps and dumps, acid mine drainage and other industrial streams without
any preconditioning as well as in terms of achieving improved recoveries and copper
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cathode quality. Costing parameters used to estimate the comparative costs for SX and
combined IX/SX process and capital and operating costs comparison of both processes
are presented. The IX-SX combination is characterized with similar capital cost and lower
operating cost compared to Solvent Extraction process only.

IV.18. Valchev, A, T. Ignatova, I. Grigorova, I. Nishkov. 2014. Recovery of feldspar and silica
sand from arkosic sandstones. // Proceedings of XXVII International Mineral Processing
Congress, 20-24 October, Santiago, Chile, 2014, pp. 247-256, ISBN: 978-956-9393-15-0.
(Scopus)

Bvnues, A., T. UrnatoBa, WU. puroposa, N. Huwkos. 2014. U3BnuuyaHe Ha dengwnat u
KBapLLOBM NACbUU OT apKo3HM nsAcbuHUUM. [/ C6opHuk ¢ goknagu or XXVII CeeroseH
KoHrpec ro oborarsBaHe Ha rnonesHu uzkonaemu (IMPC 2014), 20-24 oktomepu 2014,
CaHTdro, Yunu, ctp. 247-256, ISBN: 978-956-9393-15-0. (Scopus)

PE3HOME

@enpwnaTtoBuTe CYpPOBMHWU, KOMTO Ce W3MNON3BaT B KepaMuMyHaTa WU CTbKnapckaTta
MHOYCTPUA, KaTo lOCOBM areHTM ce pobuBaT rnaBHO OT BUCOKOKA4eCTBEHU
thenpwnatoBu Haxopguwa. TbpceHeTo Ha denpwnaTv, KaTo CypoBMHA 3@ MPOMULLIIEHU
npunoXxeHusa, ocobeHo B KepaMU4HUTE MPOU3BOACTBA, HEMpeKbCcHaToO ce ysBenuyasa. B
pesyntart u34yepnBaHeTO Ha BMCOKOKayecTBeHUTe GenpwnaTtoBuM Haxoauwa, rnpes
nocnefHWTe [Be [eCeTUNeTUs Ce aKTMBM3Mpaxa M3ClefoBaTeNICKuTe L[eWHOCTH,
CBbpP3aHM C U3BMMYAHETO Ha denawnaTtv oT HUCKOKAYeCTBEHW Haxoguia, KakTo u oT
CKanu, HocuTenu Ha denpwnaT, KaTto MNerMaTuTh, FPaHUTU, apKO3HU MNACBYUHULU U
CUeHUTU. B Bbnrapusa ocHOBHOTO HaxoguiLe Ha apKo3HM NACBYHULM Ce HaMUpa B paloHa
Ha rpap WymeH, CeBeponsTouHa bbnrapua. B Haxopguwe ,CpenHsa”“ apko3HU NACHYHULMU
ce cpewaTt B ropHoOKpeaoHU ceguMeHTU. B ToBa Haxopgwulle ce CbAbpXaT ABa OCHOBHMU
WHOYCTPUaANHU MuHepana - denpwnat v Keapu. Te MoraT pa MMaT MKOHOMUYeECKaA
CTOMHOCT M pa 6bpaT eBeHTyasNHO NMOAXOASAWM 3a TbProBcku Lenu. OcHoBHaTa Len Ha
npoeBeneHoTo u3cnepBaHe bewe pga uM3yyu npouecute 3a npepaboTka Ha apKo3HUTe
nscbYHUUM oT Haxopuuwe ,CpegHs“. B nabopatopHu ycnosusi 6Gewe wu3yyeHa
Bb3MOXHOCTTA 3a nony4vyaBaHe Ha (engwnaTtoB KOHLUEHTPAT M KBapuoOB MACBHK OT
apPKO3HU NACbYHMLK. N3BbplIeHM BSXxa 3bPHOMETPUYHM aHaNN3U, U3YYEH U NpeaCcTaBeH e
XUMUYHUS U MUHEPANIOXKKU CbCTaB Ha KBapLu-tengwnatosuTte nacbum. baxa nposepeHu
nonynpoMuwneHu ekcriepumeHTu B lonynpomuiuneHaTa nscneposaTesncka nabopatopusa
Ha Kaonun A[l, rp. CeHoBo. TecTBaHM Bsixa MHOro MeToguM M npouecu 3a npepaboTka:
fe3nHTerpauusa, rnpoMuBaHe, rnpecsiBaHe, KapboHaTHa u dengwnaTtoBa dnoTaums.
EkcnepuMeHTanHMTe pesyntaTtu nokasaxa, 4Ye MMa Bb3MOXHOCTU 3a MoJlyyaBaHe Ha
KBapLUOB MSACbK C HUCKO cbabpXaHue Ha Fe,0; - nop 0,02% wn kanueB denpwnaT cbe
cbaobpxaHve Ha K;0> 14%. PaspaboTeHa e HOBa TexHONOrMA 33 W3BNWYAHE Ha
thenpwnaTt U KBapL,oB NACHK OT apKO3HU NACHUYHULMN.

ABSTRACT

Feldspars used by ceramic and glass industries as fluxing agents are mainly obtained
from high quality feldspar deposits. The demand for feldspar as raw material for
industrial applications especially in ceramic manufactures is continuously increasing.
However, due to the depletion of those deposits, the research activities related to the
recovery of feldspar from the lower grade feldspar deposits and feldspar bearing rocks
such as pegmatite, granite, arkosic sandstone and syenite have been intensified in the
last two decade. In Bulgaria, the main deposit of arkosic sandstone is located in the area
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of Shumen town, NE Bulgaria. In Srednya deposit arkosic sandstones are found in Upper
Cretaceous sediments (Santonian). In this formation, there are two major industrial
minerals - feldspar and quartz. They may be of economic value and possibly suitable for
commercial uses. The main purpose of the present study was to investigate the
beneficiation and upgrading processes of Srednya deposit arkosic sandstones. In a
laboratory scale it was studied the possibility to obtain the feldspar concentrate and
quartz sand from arkosic sandstones. Particle size distribution, chemical and
mineralogical compositions of quartz-feldspar sands were determined. The bench-scale
tests using the KOALIN AD laboratory experimental facilities were conducted. Many
processing techniques were tested: disintegration, washing, sizing, carbonate flotation
and feldspar flotation. The experimental results show that there are possibilities to obtain
the silica sand with low content of Fe;0; - below 0.02 % and potassium feldspar with
content of K;0 > 14 %. A new technology for recovery of feldspar and silica sand from
arkosic sandstone was developed.

IV.19. Grigorova, I. 2014. Possibilities of vermiculite fine waste utilization. // Proceedings
of XXVII International Mineral Processing Congress, 20-24 October, Santiago, Chile, 2014,
pp. 134-142, ISBN: 978-956-9393-15-0. (Scopus)

puroposa, WU. 2014. Bb3MOXHOCTM 3a ONON30TBOPSIBAHE Ha OTMagbuyeH MPOAYKT OT
NPOU3BOACTBOTO Ha BepMUKYNUT. // CéopHuk ¢ goknagm ot XXVII CeeroseH KoHrpec rno
oborarsBaHe Ha ronesnun nskornaemu (IMPC 2014), 20-24 oktomBpu 2014, CaHTaro, Yunm,
cTp. 134-142, ISBN: 978-956-9393-15-0. (Scopus)

PE3HOME

BepMUKYNUTBT e MMHepan oT rpynaTta Ha xuppocntogute U NogobHMTe Ha TAX MUHEepanu.
B cBeTtoBeH Mawab BepMUKYNIUTBHT Ce M3MNO0MA3BA B Pa3fIMYHN MHOYCTPUANHU cdepu oT
1920 r. MNpu HarpsBaHe [0 BUCOKA TeMnepaTypa BEPMUKYIMUTA MMa CrnocobHOCTTa psA3Ko
0a yBenu4yaBa obema cu. EkcnaHaupanuaT BepMUKYNUT NpencTaBnsiBa HacuMeH nopect
MaTepuan BbB BWUA Ha NOCNU CbC cpebpucT, 3naTUCT UM XbBNT LBAT. TOW MMa MHOrO
£006pu TOMOM30MaLLMOHHM CBOMCTBA, HUCKA 06eMHa Maca, BUCOKA 3BYKOMOMNbLLAeMOCT U
p06pu abcopbuUMOHHN cBOMCTBA. Te3n HeroBM CBOMCTBA N0O3BONIABAT BEPMUKYIMTHLT Aa ce
U3nonsea 3a NPOU3BOACTBOTO Ha MHOrOGPOMHM NPOAYKTU, HaNpuMep KaTo nogobputenu
Ha noyeata (MenuopaHTH), B peaMLa CeNCKOCTOMAHCKU, CTPOUTESIHWU, rPafuHapCcKu U
NPOMULLSIEHN MPUNOXEHUS, NIeKU 6eTOHM, TOMNOM30MaLLMOHHU MIIOCKOCTU, KepaMUYHO-
BEPMUKY/IUTOBM MNNOYM 32 pasNiMBaHe Ha CTOMaHa, TOM/IMHHM 3alLUTU HA MeTaslHu
KOHCTPYKLUMK, copbeHTU B XMMMYecKaTa MPOMULLIIEHOCT, 3BYKOWU30JIALMOHHM MaHenm,
MOKPUBHU MylUaMMK, OFHEYNnopHM pAbpBeHU nnockocTu. [lpes nocnegHUTe TrOAUHU
nscnepoBaTennTe TbpCAT ePeKTUBHU UKOHOMUYECKU U €KOJIOTMYHN METOAM U pellueHUs
3a 0MoN30TBOPSBAaHE Ha GUHUTE OTNagbyHM GpakuuMM OT MNPOU3BOACTBOTO HA
BepMUKYNUT. B pesyntaTt Ha npepaboTkaTta Ha BepMUKYNIMTOBaTa CypoBMHA ce obpasyeaT
rofieMu KonuyectBa UH oTnagbyeH npax. KbM TO3M MOMEHT He e HaNIMYHO MpPUNIoXKEeHUe
Ha To3M oTnmagbuyeH NpoaykT. MNMoHacTosWeM TOM ce CKNagupa BpbXy LEHHU NOWM U
npepcraBnaBa MoTeHuManeH 3aMbpcuten. HacTtodwara paspaboTka npepcrtass
pesyntaTuTe OT NPOBELEHOTO M3CNeABaHe, 3a M3yvyaBaHe Bb3MOXHOCTUTE 3a yeapsiBaHe,
nocpencTBoM bOpukeTupaHe Ha GWHUTE OTNagHM ¢GpakuMM OT MPOM3BOACTBOTO Ha
BEepMUKYNUT. M3BbpeHn 6axa 3bpHOMETPUUHM aHaNU3Ku, U3yYeH WU MNpefcTaBeH e
XUMUYHUS U MUHEPANOXKN CbCTaB Ha BEPMUKYNUTA. YCTAHOBEHO €, Ye yenpsBaHeTo Ha
BEPMUKYIUTOBUSA OUH OTNAgbUeH npax, ypes MeToaum Ha 6pukeTMpaHe M nocnepnBaLl,oTo
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My TMpUJIOXXEeHUe B CeJICKOTO CTOMaHCTBO, KAaTo MeJIMOPaHT 3a (U3UKO-XUMUYHA
o6paboTka Ha NoYBUTe, NoAo6psABa CTPYKTypaTa U aepaLMOHHUTE UM CBOMCTEA.

ABSTRACT

Vermiculite is a naturally occurring mineral compound composed of shiny flakes,
resembling mica. Worldwide, vermiculite has been used in various industries since 1920.
When heated to a high temperature, flakes of vermiculite expand several times their
original size. The expanded vermiculite is a lightweight, fire-resistant, absorbent, and
odorless material. These properties allow vermiculite to be used to make numerous
products, as an additive, for example to potting soil, in agricultural, construction,
horticultural and industrial applications, including pesticides, insulation, potting mixes,
brake pads, sound deadening materials, fire protection, paints, sealants, insulating
concrete and etc. Over recent years researchers have been looking for effective
economic and environmental methods and solutions for fine technological waste
utilization. As a result of vermiculite ore processing large quantities of fine waste dust
are formed. Until now there has been no application for this waste product. Currently this
waste product is stockpiled using valuable land space and is a potential contaminant. The
paper presents the results of a study on the possibility to obtain briquettes from fine
vermiculite by-product. The particle size distributions, chemical and mineralogical
compositions of vermiculite were determined. It was established that consolidation of
vermiculite dust by methods of briquetting and its consequent application in agriculture
as meliorants for physico-chemical treatment, improves soils aeration structure and
properties.

IV.20. Terzic A., D. Radulovic, L. Pezo, L. Andric, L. Milicic, J. Stojanovic, |. Grigorova. 2017.
The effect of mechano-chemical activation and surface treatment of limestone filler on
the properties of construction composites. // Journal: Composites Part B, 117 (2017) pp. 61
-73. ISSN: 1359-8368. (Scopus)

Tep3uuy, A, [1. Papynosuuy, J1. Me3so, J1. AHgpuy, J1. Munuuuny, X. CtoaHoeuy, U. 'puroposa.
2017. EdbekTbT OT MEXaHUYHO-XMMUYHOTO aKTUBUPaAHE M MOBBPXHOCTHA obpaboTka Ha
BAapOBMKOB MbJIHUTEN BbPXYy CBOMCTBaTa Ha CTpouTeNnHUTe cMecun - CnucaHue:
Composites Part B, 117 (2017), cTp. 61 -73. ISSN: 1359-8368. (Scopus)

PE3HOME

U3cnepBaH e eeKTbT OT KOMBMHMpaHUTE OBENCTBUA Ha CMUNIaHe U xupapodobusauus,
npuaaraHu nNpu CMHTE3a Ha cTpouTenHu cMecu. CtpoutenHuTe cMecu 6sixa U3roTBeEHU C
unMeHT (CEM | 42.5) M KanuuT, Npu cTaHBApTHOTO cboTHoweHue 1: 3. BapoBuUKOBUAT
nbnHuten (10 tern.%) ce po6aBs KbM cMecTa MpPU HEWHOTO MEXaHUUYHO-XUMUYHO
aKTUBMpaHe B ynTpa-ueHTpobexHa MenHuua. B npoueca Ha aKkTuMBMpaHe, 3a pa ce
MOCTUrHe ONTUMANIHO KavyecTBO Ha NpaxoobpaseH MaTepuan NpoMeHNUBKU baxa BpeMeTo
Ha CMUNaHe, CKOpOCTa Ha poTopa U pasMepuTe Ha oTBopuTe Ha cuToTo. [lpouepypute
69xa ONTUMUPUPAHU 4Ype3 XeMOMETPUYHU TeXHUKU U UHCTpPyMeHTU. CToMHOCTUTE Ha r?
(0,955-0,998) Ha MONMHOMHMTE MoAenu OT BTOPM pepd, TOYHO MPOrHO3MpaT M3Xoma M
CTAHOAPTHUAT aHanu3 Ha pesynTtaTuTe Npu ONTUMaNHUTE NapaMeTpu 3a aKTUBUpPaHe:
4,25 MuHyTH, 48,58 m/s 1 80 um cuTo. NU36paHMAT NbAHUTEN U TPUTE arperaTHu dpakumm
6s1xa NoBBbPXHOCTHO 06paboTeHM cbC CTeapMHOBA KUCENIMHA Ype3 cyxa npoueaypa.
CTpouTenHUTe cMecu, MPUroTBeHU C NMOBBLPXHOCTHO HeobpaboTeH (M1) U NOBBPXHOCTHO
o6paboTeH (M2) arperaT v NbAHUTEN ce OCTABAT Aa Ce BTBbPAAT 3a nepuop oT 28 fHM,
npe3 KOWUTO ce CNneAu SKOCTTa Ha HAaTUCK M abcopbuusaTta Ha Bopa. [puMmeHuTe B
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pasMepuTe Ha CTpPOUTENIHUTE CMecKM baxa oueHsiBaHM uype3s TMA punatoMeTpUUHU
n3MepBaHus. 3a aHanNM3 Ha TEPMUYHOTO NoBefeHne bsixa NPUNOXEHU TePMOAHANUTUYHU
metogu (DTA/TGA). MuHepanoxkuTe u MOpP(ONOrMYHM MPOMEHM B CTPyKTypaTa Ha
BTBbPAEHUS KOMMNO3UT 6exa yctaHoBeHM cboTBeTHO ¢ XRD u SEM. BaposukoBuat
arperaT poBefie A0 MO-HUCKA AKOCTM Ha HATUCK B CMECKUTe, HO cb3gape 6e3kpalHo
manko ceuBaHe npu 1000°C. Xugpodobusaumnata upes cTeapMHOBA KUCENIMHA MHULLMMPA
HaMansBaHe abcopbuusaTa Ha Boga U obpasyBaHe Ha urneobpasHa MUKPO Mpexa, KOATO
3anbfiBa CTPYKTYPHUTE KYXWMHMW, HaMansBanku nopbo3HocTa. OueHKaTa Ha edekTuTe OT
NPUMNOXEHWEeTO Ha BapOBMK KaTo MbJAHWUTEN W KaTo arperat BbpXy CBOWCTBaTa Ha
MaTtepuana noTBbPAKU, 4Ye TO3M HOB BOJOOTOHNBCKBAL, KOMMO3UT € MPUIOKUMM B
CTPOUTENTHUTE KOHCTPYKLLUW.

ABSTRACT

The effect of the combined actions of milling and hydrophobization procedures applied in
construction composites synthesis was investigated. The mortars were prepared with
cement (CEM | 42.5) and calcite aggregate complying the standard 1:3 mix ratio. The
limestone filler (10 wt %) was added to the mixture upon its mechano-chemical activation
in an ultra-centrifugal mill. The activation variables (milling time, rotor velocity, and sieve
mesh size) were altered to achieve the optimal quality of the powder. The treatment was
optimized via chemometric tools. The r? values (0.955-0.998) of second order polynomial
models accurately predicted the output and the Standard score analysis chose the
optimal activation parameters: 4.25 min; 48.58 m/s and 80 um sieve. The selected filler
and all three aggregate fractions were coated with stearic acid via dry procedure. The
mortar mixes, prepared with uncoated (M1) and coated (M2) aggregate and filler, were
cured for a period of 28 days during which compressive strength and water absorption
were monitored. The dimensional changes in mortars were estimated via TMA
dilatometer measurements. Thermo-analytical methods (DTA/TGA) were applied in the
thermal behavior analysis. Mineralogical and morphological changes in the structure of
hardened composite were detected by XRD and SEM, respectively. Limestone aggregate
led to lower final compressive strengths in mortar, but it produced an infinitesimally
small shrinkage at 1000°C. The hydrophobization via stearic acid initiated the decrease in
water absorption and formation of needle-like micro-network that filled structural voids
reducing open porosity. The assessment of the effects of limestone utilization as a filler
and as an aggregate on the mortar performances confirmed that this novel water-
repellent composite is applicable in structural design.

IV.21. Radulovi¢, D., A. Terzi¢, L. Pezo, L. Andri¢, I. Grigorova. 2017. The Chemometric Study
of Limestone Physico-chemical Properties and Thermal Behavior for Application in
Construction Composites. // Journal: Science of Sintering, 49 (2017), pp. 247-261, ISSN
0350-820X, UDK: 678.046.3, 612.086.3, 620.181.4, |ISBN: 978-975-7946-42-17.
(Scopus)

Papynosuy, [., A. Tep3uu, J1. leso, J1. Aupgpuy, WU. Tpuroposa. 2017. XeMoMeTpuyHo
uscnepBaHe Ha (U3UKO-XUMUUYHUTE CBOMCTBA U TEPMUYHOTO MOBefeHMe Ha BapoBMKa 3a
npunoXxeHue B cTpouTenHu cMecu. // Cnucanue: Science of Sintering, 49 (2017), cTp. 247-
261, ISSN 0350-820X, YOK: 678.046.3, 612.086.3, 620.181.4, ISBN: 978-975-7946-42-17.
(Scopus)
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PE3HOME

BapoBMKbT, KATO MKOHOMUYECKU YCTOMYMBA U JIECHO A,0CTbMNHA OCHOBHA CYpOBMHA, YeCcTo
ce U3Non3Ba B CTpoMTEsIHATa UHAYCTPUS 33 peluaBaHe Ha BbMPOCU CBbP3aHU C oMna3BaHe
Ha oKosiHaTa cpepa. BapoBuKbT e BrpajeH B LMMEHTOBa CMCTEMA UM Ype3 CMUSaHe C
LMMEHTOB KJIMHKEp, WM 4Ype3 CMecBaHe CbC CBbP3BALLOTO BELLECTBO MO BpeMe Ha
Npou3BOACTBOTO Ha 6eToH. M3anonsBaHeTo Ha npaxoobpa3eH BApOBMK KaTo YacTUYeH
3aMecTUTeN Ha LMMEeHTa [aBa Ha CTPOUTESIHUTe CMecu CBOWMCTBA, CPAaBHUMU C Te3U Ha
KOHBEHUMOHanHua 6eToH. N3cnepBaHeTo Ha TEPMUYHOTO MOBeAeHWE Ha BapoBUKA U
HeroBus XMMU3bM e OT pellaBalL0 3HayYeHMe 3a MNpOrHosMpaHe Ha CBOMCTBaTa Ha
npoekTupaHute cMecn. B HacTosuwarta paspaboTka ca MpPUIOXKEHU CclegHuTe
WHCTPYMEHTANHU TEeXHUKU: aTOMHaA EeMWUCUMOHHA CrMeKTpockonus, pudepeHuuaneH
TepMUYEH U TepMorpaBUMeTpuUYeH aHanus, UHppavepBeHa cnekTpockonua c Dypue
TpaHchopMaLMsa) U aHanuM3 Ha OCHOBHMUTE KOMMOHEHTM, 3a Ja Ce pasrpaHuyaTt U
KnacucduumpaT 22 supa BapoBuk. Ctatuctuveckuat metopn Ha PCA, kato cpencTtBo 3a
CMEeKTPU U eKCrepuMMeHTaNHM [aHHM 32 NPbCTOBM OTNeYaTbuwu, rpynupa npoburte B
MHOrOMepHOTO (haKTOPHO MPOCTPAHCTBO, KaTO Cb3[aBa YeTUpU rpadmMyHu NPOrHo3mn - no
e[lHa 3a BCeKM UHCTpyMeHTaneH Metopd,. MNukosute ctonHocTn Ha DTA / TG Bapupat Hau-
MHOro B KpaTKuAT guanasoH Mexpy 830-870°C, pokato FTIR cnekTpuTe nokaseaT Hau-
ronaMo pasHoo6pasve B puanasoHute 867-887 cm” u 1237-1647 cm'. HactosweTto
nscnepBaHe ce pbKOBOAM OT MAes Aa ce paskpue Janun e Bb3MOXHO fa ce pasrpaHuyaTr
pasnnyHM BUAO0BE BApOBUK U Aa Ce NMpefcKaxe Bb3MOXXHOCTTA 3@ TAXHOTO M3MO0JI3BaHe B
CTPOUTESIHN CMEeCcU Bb3 OCHOBA HAa pe3ynTaTUTe OT MHCTPYMEHTANHU U MaTeMaTU4yecKu
aHanuswu.

ABSTRACT

The limestone, as an economically sustainable and easily available basic raw material, is
frequently utilized in the building industry for resolving of the environmental protection
issues. The limestone is incorporated in a cementitious system either by grinding with
cement clinker, or by blending with the binder during concrete production. The employing
of powdery limestone as partial cement replacement gives the construction composites
with properties comparable to that of conventional concrete. The study of limestone
thermal behavior and its chemistry is crucial for the prognosis of the designed
composites properties. In this work, the instrumental techniques (atomic emission
spectroscopy, differential thermal and thermo-gravimetric analysis, Fourier transform
infrared spectroscopy) and the Principal component analysis were employed to
discriminate and classify 22 limestone types. The PCA statistical method, as a means of
spectra and experimental data fingerprinting, grouped the samples in a multi-
dimensional factor space producing four graphical prognosis - one for each instrumental
method. DTA/TG peak values varied the most in a short range between 830-870 °C, while

FTIR spectra showed the highest diversity in the 867-887 cm” and 1237-1647 cm” ranges.
This research was governed by an idea to reveal whether it is possible to differentiate
various limestone types and to predict the possibility of their employment in construction
composites based on the results of instrumental and mathematical analyses.

IV.22. Dzhamyarov, S., |. Grigorova, M. Ranchey, I. Nishkov. 2018. Ammoniacal Activation of
Lime Depressed Pyrite. // Proceedings of XXIX International Mineral Processing
Congress, Moscow, Russia, September 17-21, 2018, pp. 222-231, ISBN 978-5-98191-086-9.
(Scopus)
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Ixamsapos, C., U. F'puroposa, M. PaHues, U. Huwkos. 2018. AKTuBaLua ¢ aMOHUEBU CONMU
Ha penpecupaH c Bap nuput. // CéopHuk ¢ poknagn or XXIX CeeroBeH KoHrpec ro
oborarsBaHe Ha rionesHn nskoriaemm, Mockea, Pycus, 17-21 centemspu 2018, ctp. 222-231,
ISBN 978-5-98191-086-9. (Scopus)

PE3HOME

O6oratutenHa cabpuka ,Menoney” e yact ot KoMnaHuata AbHau lMNpewbc MeTtanc UHK.
HacTtoslwata texHonornyHa cxema B 0® “OlMNM-Yenoney“, nsnonsesa KOHBEHLMOHANHO
OCHOBHO TpOLUEHEe M NONyaBTOFeHHO CMWUaHe, MeaHa U NMUPUTHA OCHOBHA M MPEYUCTHA
taoTauumn 3a NpoM3BOACTBOTO HA [Ba BUAA KOHLEHTPATU - MeOHO-3/1aTeH U MUPUTEH.
KakTo B noBe4veTo npepaboTBaTenHu npeanpuaTus, genpecusta Ha NnMpuTa ce U3BbpLUBA
B afikajHa cpefa C M3MNON3BaHeTO Ha Bap, a MocnepBawarta akTUBALMUA Ha nupuTa ce
nocTtura ¢ po6aBAHETO Ha CAPHA KUCEJIMHA, KOATO MMa KOPO3MOHHO Bb3fenUCTBUE BbpXY
tdnoTaunmoHHoto obopypBaHe. [lopagu Tasu npuunMHa ca npoBefeHu cepuss oOT
nabopaTopHu hNOTaALUOHHMU EKCNEPUMEHTU 3@ aKTMBUpPaAHe Ha AernpecupaH ¢ Bap NUpUT
0T aMoHMeBM conu, KaTto aMoHues xnopug (NH.CLl), amoHueB cyndaT (NH.).SO0, n aMoHueB
6ukap6oHaT (NH.HCO:). MonyyeHuTe pe3yntaTu MokasBaT, Ye aMOHUEBUAT BukapboHaT
ce oKa3Ba HaM-NoaxoaalMaT 36op Ha peareHT 3a aKTUBMpPaHe Ha NMUPUTHUTE MUHepanw.
Te3n pesyntaTM ce NOTBBPXQABAT OT PEHTreHoBa (OTOENEeKTPOHHA CMNEeKTPOCKOoMNMUs
(XPS), nsebplieHa 3a onpegensiHe NOBbPXHOCTHATa XMMUA Ha MUPUTA B €CTECTBEHOTO My
CbCTOSIHMe, cnepn obpaboTtka ¢ Bap M nocnepBawa obpabotka ¢ NHHCO..
Peructpupanute XPS cnekTpu nokassaTt, 4e XxuppodunHute ¢dasM Ha MUPUTHaTA
NMOBBPXHOCT MoraT ga 6baaT epeKTUBHO OTCTPaHEHMU Ypes3 U3NoNi3BaHe Ha aMOHMeBa con
NH HCOs. MpomuwneHoto npunoxeHue Ha NH,HCOs;, kaTto akTuBaTtop Ha penpecupaH c
Bap NMUPUT e Bb3MOXHA anTepHaTMBa 3@ 3aMeCTBaHe Ha CApPHa KUCeJIMHA, KaTo OCHOBEH
NMUPUTEH aKTMBaTOpeH peareHT. [lpoBegeHn ca hOTALNMOHHU eKCNEepPUMEHTH ¢ pobassiHe
Ha 200, 400, 600 n 800 g/t oT BCAKa OT M3cnepBaHUTe aMoHMeBM conu. OcBeH ToBa e
M3y4yeHO U Bb3JEWUCTBMETO Ha pH Ha dnoTaunoHHus nynn B obxBaTt ot 9.00 go 10.50.
MonyyeHute pesyntatv OT npoBefeHUTe (GnoTaLMOHHM nabopaToOpHU eKCNepUuMeHTU
nokasBaT, Ye XMMUYHATA aKTMBaLUSA Ha MUPUT C aMOHMeB BukapboHaT e edeKTUBHA
TEXHOJIOrMYHA BB3MOXHOCT 33 3aMeCTBaHe Ha M3MoJi3BaHaTa focera B MpakKTMKaTa Ha
0d ,OMNM-Yenoney” capHa kucenuHa (H.S04), ¢ KoeTo we ce eNMMUHMPA OTNaraHeTo Ha
runc npu noTaumusaTa Ha NUPUT.

ABSTRACT

Chelopech concentrator (part of Dundee Precious Metals) is located in central-western
Bulgaria. The current process plant utilizes conventional primary crushing and SAG mill
grinding, copper and pyrite rougher and cleaner flotation stages to produce a marketable
gold-rich copper and pyrite concentrates. As in the most processing plants, the pyrite
depression is carried out alkaline media using lime. The subsequent activation of pyrite
mineral is achieved by adding sulfuric acid, which has an adverse effect on the flotation
equipment. Therefore, a series of laboratory flotation experiment for activation of lime
depressed pyrite by ammonium salts, such as ammonium chloride (NH;Cl), ammonium
sulfate (NH.).S0, and ammonium bicarbonate (NH,HCO;), have been conducted. The
obtained results showed that ammonium bicarbonate proved to be the most appropriate
reagent choice for pyrite mineral activation. These results are confirmed by X-ray
photoelectron spectroscopy (XPS), performed to determine the surface chemistry of
pyrite in its natural state, after lime treatment and subsequent treatment by NH,HCOs.
The registered XPS spectra indicate that the hydrophilic phases on the pyrite surface
could be efficiently removed by using the ammonium salt NH,HCO;. The industrial use of
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NHHCO; as an activator of lime-depressed pyrite is a possible alternative for sulfuric
acid replacement as a most widely used pyrite activator. Flotation experiments with
addition of 200, 400, 600 and 800 g/t from each of the studied ammonium salts have been
conducted. Furthermore, the impact of the flotation pulp pH within the scope of 9.00 -
10.50 was also investigated. The obtained results from the laboratory flotation
experiments, showed that the pyrite activation with ammonium bicarbonate is an
excellent possibility for replacing the sulfuric acid as main pyrite activator reagent, in
order to eliminate the gypsum accumulation during the flotation of pyrite in Chelopech
concentrator.

IV.23. Grigorova, I, M. Ranchev, N. Valkanov, I. Nishkov. 2018. Non-Cyanide Flotation
Method of Iron-rich Sphalerite in the Processing of Lead-Zinc Ores. // Proceedings of
XXIX International Mineral Processing Congress, Moscow, Russia, September 17-21, 2018,
pp. 232-239, ISBN 978-5-98191-086-9. (Scopus)

puroposa, U., M. PaHues, H. BvnkaHos, N. Huwkos. 2018. besunaHmpeH dnotaumoHeH
MeToq 3a doTaumus Ha 6boraT Ha XendAso chaneput npu npepaboTkata Ha OJIOBHO-
UMHKOBWU pyau. // C6opHuk ¢ poknagn or XXIX CBeroBeH KOHrpec rno ob6orarsiBaHe Ha
rnonesHn nskornaemu, Mockea, Pycus, 17-21 centempu 2018, ctp. 232-239, ISBN 978-5-
98191-086-9. (Scopus)

PE3HOME

MNpepaboTkaTa Ha cynuaHU pyan c NPOMEHNUB U CNIOXKEH MUHEpaneH CbCTaB U PU3UYHU
CBOMCTBA, KaTo Te3n, oboraTsaBaHM No ABYCTeNeHHa CXeMa Ha cefleKTMBHA (oTauus B
O6oratutenHa ¢abpuka ,Epma peka”, MuHcTpon Xonguur AJl, u3nCKBa OTAMUYHA
CeNeKTUBHOCT, 3@ A,a Ce NOCTUrHAT BUCOKOKAYeCTBEHU KOHLEeHTpaTU. 0NOBHO-LUHKOBUTE
pyau oT XMApoTepManHUTe ONOBHO-LMUHKOBM HaxXoAMLLA CbAbPXAT NPefuMHO raneHuT
(PbS), chaneput (ZnS), nuput (FeS) u xankonuput (CuFeS;), KakTo M HeMeTasHu
MUHepanu, Kato KBapl, Kap6oHaTM M KIMHOMUPOKCEHOBU CKapHU (B MeTacoMaTUUHUTE
PYLHU Tena). EAMH 0T 0OCHOBHUTE NpuMMecH B chanepuTa e Xens30To, KaTo e U3BeCTHO, Ye
NMPUCbCTBMETO MYy BpeAM HA CKOPOCTTa Ha noTauusa Ha chaneputa M HErosoTo
nssnuyaHe. Pesyntatute OT npoBefeHU nabopaTopHM UM MNPOMULLSIEHN TecToBe,
npepcrtaBeHU B NpeaulleHO uscnepBaHe, Nokasaxa, Ye e Bb3MOXHO fa ce pgeripecupa
GoraTMAT Ha Xenaso chaneput, upes pobaBaHe Ha MINFIT® (MopgudwuumpaH csapHo-
okcupenpecaHT), npu pH okono 9,5, B ocHOBHa ofoBHa ¢fioTauus, KoeTo BOAM [0
HaMangBaHe Ha KOHCYMaUMATa Ha LUHKOB cyndaT v NbJHO eNIMMUHUPaHe Ha UUaHuguTe
oT hioTauMoHHUS npouec. OcBeH ToBa KOHCyMaLMsATa Ha MefeH cyndarT, KOUTO aKTMBUPa
MOBBbPXHOCTTA Ha LMHKOBUTE MWUHepanu, bewe 3HauuTenHo HamaneHa. B pesyntaT Ha
U3BbPLUEHUTE M3CNe[BaHUS, peareHTHUSA pexxuM Ha OboraTutenHa cdabpuka ,Epma peka”
Gewe oONTMMMU3UpPaH, KOeTO O0Bede A0 MOJyYaBaHETO Ha KpalHU ONIOBHM U LLMHKOBMU
KOHLEHTpaTU CcbC 3HauuMTenHo nopobpeHM cBoWcTBa (CbabpXaHue, u3BNAU4YaHe). B
LONbJIHEHME, NMPU CPaBHABAHe Ha nNoTpebneHneTo Ha peareHTu 3a nepuopa 2014 n 2016 r.
- Korato oboraTtuTenHata ¢abpuka npunara HOBUS OMTUMU3UPAH PEaAreHTEH PeXwuM,
BKNOYBaLL, u3non3eaHeto Ha MINFIT®, kaTo ocHoBeH fenpecop, ca NOCTUrHATU ClegHuUTe
pesyntatu: ZnS0, HamansBa ¢ 30%, koHcymauuaTa Ha CuSO, HamansBa 4YeTUpu NbTU U
LUMaHMAMTE ca OTCTpaHeHW OT npoueca. HacTosduwata paspaboTka npepocTaBs Hau-
CbBpEeMEHEH npernepq Ha rnofyyeHUTe pesynTaTu nNpes rnepuvopa Ha npunaraHe Ha HOBUSA
peareHTeH pexum B O6oratutenHa dabpuka ,EpMa peka”, MuHcTpon Xonguur AL
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ABSTRACT

The processing of sulphide ores with variable and complex mineral composition and
physical properties, such as those processed by two-stage selective flotation scheme in
“Erma reka” concentrator, Minstroy Holding JSC, requires excellent selectivity in order to
achieve acceptable concentrate grades. The lead-zinc ores from the hydrothermal lead-
zinc deposits mainly contain galena (PbS), sphalerite (ZnS), pyrite (FeS) and chalcopyrite
(CuFeS;), as well as non-metal minerals such as quartz, carbonates and clinopyroxenes
skarns. One of the main impurities present in sphalerite is iron, which is known to be
detrimental to the rate of sphalerite flotation and its recovery. The results from the
conducted laboratory and industrial tests, presented in the previous study, showed that it
is possible to depress the iron-rich sphalerite by adding MINFIT® (modified sulfur-oxy
depressant) at the pH of approximately 9.5 in rougher lead flotation circuit, leading to
reduction of zinc sulphate consumption and complete elimination of cyanides from the
flotation process. Furthermore, the consumption of copper sulphate, which reactivates
the surface of the zinc minerals, was significantly reduced. Consequently, the
optimisation of the reagent regime in the Erma reka concentrator, led to notably
improved qualitative (grade, recovery) properties of the final lead and zinc concentrates.
Moreover, when comparing the reagents consumption for 2014 and 2016 - when the
processing plant have been applying the new optimized reagents regime, comprises the
use of MINFIT as the primary depressant, the following results have been achieved:
ZnS0, decreased by 30%; CuS0O, consumption decreased four times and full rejection of
cyanides from the process. Finally, this paper provides a state-of-the-art review of the
obtained results during the period of application of the new flotation reagents regime in
the Erma reka concentrator, Minstroy Holding JSC.

IV.24. Grigorova, |, M. Ranchev. 2019. Mineral Composition, Lead-Zinc Ores Grindability
and Bond Work Index Correlation. // Proceedings of 19" International Multidisciplinary
Scientific GeoConference (SGEM 2019), Vol. 19, Issue 1.3, 2019, 30 June - 06 July 2019,
Albena, Bulgaria, pp.869-876, ISSN: 13142704, ISBN: 978-619-7408-78-2.
(Scopus & Web of Science)

lpuroposa, U., M. PaHueB. 2019. MuHepaneH cbcTaB, CMUIAEMOCT Ha OJIOBHO-LUHKOBMU
PyaM M KopenauusaTa ¢ MHgekca Ha bonp. // C6opHuK ¢ poknagm ot 19-@ MexpyHapogHa
MynrugucynnanHapHa HayyrHa leo KoHngeperuynsa (SGEM 2019), Tom 19, Uspanue 1.3, 2019,
30 toHn - 06 onu 2019, AnbeHa, bbnrapus, ctp. 869-876, ISSN: 13142704, ISBN: 978-619-
7408-78-2. (Scopus & Web of Science)

PE3HOME

B Hactoswara cratua ce obcbxpart pesyntatute OT MPOBeAEeHUTE KOMMIEKCHHU
nabopaTopHu uscnepBaHUs, C 010BHO-LMHKOBaTa pyaa oT MagaHckoTo pyaHo none. KbM
HacTosAWMSA MOMeHT, fo6uBaHaTa 0NIOBHO-LMHKOBA pyaa ce oboratasa B OboratutenHarta
tabpuka B PyposeM, npouechbT BKAWYBA TPUCTapMasHO TpolleHe, MOCAefBaHO OT
CMUNaHe B TOMKOBUM MeJNIHAUM U CeNneKTUBHA OJIOBHO-LMHKOBA dnoTtauma. bsaxa
nposepeHn nabopaTopHM U3cnepBaHUs MO CMUAHe, KaTo Ca U3YYeHU pasKpUBaHETO Ha
nonesHUTe KOMMOHEHTU U UHAEKCHbT Ha paboTtata Ha BboHp npu cmMunaHe B TOMKoBa
MenHuua. 3a pa ce onpefenu Bpb3KaTta MeXAy MUHEpPasHUA CbCTaB U XapaKTepPUCTUKUTE
Ha CMUNIaeMOCT Ha PyAuMTe, ca U3roTBEHU NOJSIMPAHM NpenapaTu oT pyaHU Npobu oT Tpute
XUOpOTepManHM Haxogulia Ha OJIOBHO-LUHKOBUTE pyau OT Haxoguwa [leTpoBsuua,
Bbpba-bataHuu wu Kpywes pon. MuHepanoxkute wuscnegBaHUs Ha MOAUpPaHUTE
npenapaTtu 6sxa M3BbPLIEHN C NOMOLLTA Ha oNTUYeH MUKpockon Mopen MEIJI MT 9430,
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obopynBaH ¢ uudpos dpotoanapart DK 3000. PesyntatuTe nokassaT, Ye OCHOBHUTE PYAHMU
MUHEepanu B Haxoguwarta ca NpefcTaBeHU OT raneHuT, caneput, NUPUT U NOLUYMHEHO
KONMMYECTBO XaNKOMWpUT, U HeMeTanHW MUHepanu - rNaBHO OT KBapu, KapboHaTtwy,
MOXaHCEHUT-XeOeHBepruTHM CKapHW, CepULUT, XJIOPUT, TNMHeCTM (asu U  [pyru.
HannumeTto Ha NMPOTOTMH U NUPUT-MapKasuT NceBpoMopto3a cnep NbpBUYEH MUPOTUH
CblLO Ce OTKpuMBa B pypaTta. B cpaBHeHuMe c pyguTe OT [Apyrute OJZIOBHO-LLMHKOBM
Haxopuwa B MapgaHckoTo pygHo none, pypaTa, npepaborsaHa B O6oratutenHa gabpuka
PypnoseM e MHOro no-tpygHa 3a cMuiaHe, KoeTo bGewe NOTBbPAEHO OT MHAEKCHT Ha
paboTtaTa Ha boHp, oT 13,66 kWht/t  paHHUTe 3a KMHeTUKaTa Ha cMunaHe. OcHoBHaTa Len
Ha NpoBefeHOTO uscnepBaHe bewe pga ce oueHUM HeobxognMMoOCTTa OT MOAEpPHU3ALUSA HA
obopynBaHeTo 3a pasppobsBaHe U npecsiBaHe, C Lesl HAMansBaHe pasMepbT Ha pyaHUTe
YacTuUuM, NOCTBMNBALWM B MEJIHMLLATA, KOETO [A0BeXAa [0 HapacTBaHe NpovM3BOACTBOTO U
HaManeHo noTtpebneHuve Ha eHeprus. Bb3 ocHoBa Ha pe3yntaTtuTe oT nabopaTopHuTte
nscnepBaHus e paspaboTteHa ¥ BHegpeHa HOBa ABYcTafuanHa TEXHONOMUS 3a TPOLIEeHe U
npecsieaHe c oTBopeH UuKbN B OboratutenHa pabpuka Pyposem.

ABSTRACT

This paper discusses the results from a complex laboratory study, carried out on the
lead-zinc ore from Madan ore field deposits. The Pb-Zn ore is currently processed in
Rudozem concentrator, involving a sequence of three stage crushing, followed by ball
mill grinding and selective lead-zinc flotation circuit. Two properties from the laboratory
grinding tests were investigated: mineral liberation characteristics (batch grinding tests)
and Bond ball mill work index (kWh/t). In order to determine the correlation between the
mineral composition and grindability characteristics of the ores, a polished sections of
ore samples from the three hydrothermal Pb-Zn deposits - Petrovitsa, Varba-Batantsi
and Kroushev dol have been prepared. Mineralogical studies of the polished sections
were performed using a MEIJI MT 9430 optical microscope equipped with a DK 3000
digital camera. The results show that the main ore minerals in the deposits are
represented by galena, sphalerite, pyrite and subordinate amount of chalcopyrite, and
non-metallic minerals - mainly of quartz, carbonates, johannsenite-hedenbergite skarns,
sericite, chlorite, clayey phases and others. The presence of pyrrhotite and pyrite-
marcasite pseudomorphoses after primary pyrrhotite is also found in the ore. Compared
to ores from the other lead-zinc deposits in Madan ore field, the ore processed in
Rudozem concentrator is much more difficult to grind, which was confirmed by the Bond
ball mill work index of 13.66 kWht/t and the grinding kinetics data. The major objective of
this study was to assess the necessity of crushing and screening circuit equipment
modernization, to reduce the size of the ore particles entering the grinding circuit, leading
to production growth and reduced energy consumption. Based on the results from the
laboratory studies, a new open-circuit two stage crushing and screening technology, was
developed and implemented in Rudozem concentrator.

IV.25. Yankova, T., I. Grigorova. 2020. Automated Waste Collection Systems - possibilities,
trends and application. // Proceedings of XX International Multidisciplinary Scientific
GeoConference (SGEM 2020), Vol. 20, Issue 4.1, 16 - 25 August 2020, Albena, Bulgaria, pp.
219-226. ISBN: 978-619-7603-09-5, ISSN: 1314-2704, DOI: 10.5593/sgem2020/4.1/s18.028
(Scopus & Web of Science).

fiHkoBa, T., . 'puroposa. 2020. ABToMaTU3MpaHa cucteMa 3a cbbupaHe Ha oTnagbuu -
Bb3MOXHOCTU, TeHOEeHUMKU n npunoxeHue. // C6opHUK ¢ poknagm ot 20-™ MexpyHapogHa
MynrugucynnanHapHa HayyHa leo Kongeperuynsa (SGEM 2020), Tom 20, UspgaHue 4.1, 16-
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25 asryct 2020, AnbeHa, bbnrapus, ctp. 219-226, ISBN: 978-619-7603-09-5, ISSN: 1314-
2704, DOI: 10.5593/sgem2020/4.1/s18.028. (Scopus & Web of Science)

PE3HOME

YcToMuMBOTO ynpaBneHMe Ha OTNagbuMTe HacbpyaBa no-MankoTo o6pasyBaHe,
nosTopHata ynotpeba, peuuMKIMpaHeTO M OMNON30TBOpPsIBAHETO. ToBa BK/OYBA MO-
WHTENIUFreHTHU MeTOAM M CUCTEeMW, U3MNON3BaHM 3a ynpasneHuve U npepaboTka Ha
oTnapgbun. HactoswaTta paspaboTka npepcrtaBs nuTepaTypeH nperneg M aHanus 3a
TeHOeHUMUTe M BbB3IMOXHOCTUTE 3a MNpPUNOXEHMe Ha aBTOMaTu3MpaHa cucTeMa 3a
cbbupaHe Ha oTnagbuu. TakaBa TexHONorMs MMa cunata pfa MU3MeCcTM HanbJIHO
KOHBEHUMOHaNHMTE MeToaM 3a cbbupaHe M TpaHcnopTuMpaHe Ha 6uMTOBM oTmagbLUM.
HeobxopuMo e obaye no-nogpobHo M3yyaBaHe Ha NpegMMcTBaTa U HepgoCTaTbUUTE Ha
TakmBa cuctemu. B Tasu cratvs ce npepnara He caMo TexXHMYeCKO 0b6AICHEHMe Ha
paboTaTa Ha MHOBaTMBHATa CUCTeMa, HO M noppobHa WMHTepnpeTauus Ha HeUHUTe
npeguMcTBa U HepocTaTbLM MO OTHOWEHME Ha CbliecTByBalWUTe CUCTEMM 3a
ynpaBfeHue Ha rpagcku otnagbuun. Bbnpeku, ye npexoabT KbM TakuMBa WUHOBATUBHU
CUCTEMU He e feceH (TexHU4YeckM M (MHAHCOBO), He TpsibBa pa ce 3abpaBd, ye e
HeobxoguMMa couMvanHa UHULMATUBA U CbTPYOHMYECTBO Ha XUTENUTe, Taka 4ye TaKMBaA
NpoeKTU pa MoraT pa 6bpaT peanusupaHu, He caMO B HOB KBapTan, HO U BbB BeYe
YCTAaHOBEHU XWIULWHKM panoHU. Ha npbB nornep TakbB Mpexof M3rnexpa TpyaeH U
Npoob/IXUTENeH, HO MoXe pOa 6bae 3HauuMTenHa CTbMKa KbM YCTOMYMBO Tpafcko
passutue. B ponbnHeHue, Tasu cTaTusa pasrnexpa acnekTuTe Ha aBTOMaTU3MpaHUTe
cuUcTeMM 3a cbbBupaHe Ha OTNAAbUM M TAXHOTO Bb3LEUCTBUE BbPXY OKOJIHATa cpefa U
YoBeLWKOTO 3apaBe. M3fcHABaHeTO Ha ropenoco4YeHoTO npepfnonara ynecHABaHe Ha
BCUYKU 3aUHTEpecoBaHW CTpPaHU NpPU B3eMaHETO Ha pelleHUsl, CBbP3aHU C MPOMEHU B
rpapckute cuctemMu, U no-pobpa WHMPOPMUPAHOCT 3@ XapaKTEpPUCTUKUTE Ha
aBTOMaTU3UPaHUTE CUCTEMU 3a CbbBUpaHe Ha oTrnagbLUM.

ABSTRACT

Sustainable waste management promotes less waste generation, reuse and recycling as
well as waste recovery. This includes more intelligent methods and systems using for
waste managing and processing. This paper presents a literature review regarding
information about trends and possibilities for their application. Such technology has the
power to completely displace conventional methods for the collection and transportation
of household waste. However, a more detailed study the advantages and disadvantages
of such systems is need. In this paper is propose not only a technical explanation of the
innovative system operation, but also a detailed interpretation of its advantages and
disadvantages, with respect to existing urban waste management systems. Although the
transition to such innovative systems is not technically and financially easy, should not be
forgotten that a social initiative and cooperation of the inhabitants is needed, so that such
projects can be implemented, not only in a new neighborhood, but also in already
established residential areas. At first glance, such a transition seems difficult and
lengthy, but it can be a significant step towards sustainable urban development, because
it considers the environment and habitat of society. In addition, this paper discusses
aspects of the Automatic Waste Collection Systems and their effects on the environment
and human health. Clarifying the above, supposes facilitating all stakeholders, when
making decisions, related to urban changes, and better informed about the Automated
Waste Collection Systems characteristics.
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HayuyHu ny6nukauum B HepedepupaHM CNUCAHUA C HAYYHO peLeH3MpaHe WMNU B
penaKkTMpaHuW KONeKTUBHU ToMoBe (no rpyna nokasartenu M)

IV.26. BvnkaHos, H., P. bopgypoea, M. [amsHoB, W. lpuropoea, WN. Hwuwkos. 2008.
OxapakTepusupaHe Ha NPoOyKTUTe M MpoLecuTe B UUKbNA Ha UMHKOBA ¢noTaums B 0O
,EpMa peka”, 3natorpap. // C6opHux poknagm Ha HauWOHaNIHa HAyYHO-TEXHUYECKA
KOH@epeHuns “CbBpeMeHHU TEXHOJIOrMU U MPAKTHUKU MPU MOGJ3EMHO Pa3paboTBaHe Ha
rnonesnnte uskornaemu”, leeuH, mau, 2008, ctp. 203-207, ISBN: 978-954-91547-9-5, YOK:
622.272/.274(063), COBISS.BG-ID: 1228242404

Vulkanov, N., R. Bodurova, M. Damyanov, |. Grigorova, I. Nishkov. 2008. Characterization of
the products and processes in the zinc flotation cycle in Mineral processing plant “Erma
Reka”, Zlatograd. // Proceedings of the National Scientific and Technical Conference
“Modern Technologies and Practices in Underground Mining’, Devin, May, 2008, p. 203-
207, ISBN: 978-954-91547-9-5, UDC: 622.272/.274 (063), COBISS.BG-1D: 1228242404,

PE3HOME

B HacTosiwaTa paspaboTka ca M3yyeHU U NpencTaBeHU MPOAYKTUTE U TEXHONOTUYHUTE
npouecu B UMKbNa Ha UMHKOBaTa tnoTtauus B O6oratuTenHa cdabpuka ,Epma peka“,
Fopy6co-3naTtorpan. OnpepneneHn M aHanu3MpaHUW ca 3bPHOMETPUYHUSA, XUMUYEH MU
MUHEPANOXKU CbCTAB Ha NeT npoAaykTa. YCTaHOBEHW ca MpUYUHUTE 3@ BUCOKOTO
CbAbpXaHWe Ha CUIIULLMEB OUOKCUL B LLUHKOBUA KOHLLEHTpAT. [loKka3aHo e, Ye CTeneHTa
Ha pasKpuBaHe Ha KBapua B rpybute dpakumm e Hucka. Mo oTHoweHMe penpecupaHeTo
Ha KBapL, MPOLLECHT Ha rnoTauus e edekKTUBEH CaMo 3a GMHU dpakuun. 06ocHoBaHa e
Heo6X0AMMOCTTa OT HOB pereHT Aenpecop 3a KBapL,.

ABSTRACT

The products and the processes in the zinc flotation cycle of “Erma reka” concentrator
was characterized. Particle size distribution, chemical and mineralogical compositions of
five products were determined. The causes for the high silica content in the zinc
concentrate were established. It was found that the degree of quartz liberation in the
coarse fractions is low. In relation to quartz depression the flotation process is effective
only for fine fraction. It is necessary to find out a new undesirable gangue depressant.

IV.27. BacuneBa, M., . T'puropoBa, N. Huwkos. 2008. ®opMmu Ha npucbcTBue Ha Si0 B
NPoOYyKTUTE OT UMHKOBa (hroTauusa B oboratutenHa abpuka ,Epma peka”, 3natorpag,. //
loamnwHuk Ha MrY “Cs. Uean Puncku“ Coduda, Tom 51, Cs. |, feonorua v reodusmuka,
Codusa, oktomBpu, 2008, ctp. 22-27, ISSN: 1312-1820, VOK: 622 55, COBISS.BG-ID:
1119801316.

Vassileva, M., . Grigorova, |. Nishkov. 2008. Forms of SiO; presence in the products of zinc
flotation in the “Erma reka” Dressing plant, Zlatograd. // Annual of the University of
Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 51, Part |, Geology and Geophysics,
October, pp. 22-27, ISSN: 1312-1820, YOK: 622 55, COBISS.BG-ID: 1119801316.

PE3HOME

MpoBegeHN ca 3bPHOMETPUUHU U XUMUYHU aHaNIM3U U MUHEPANOXKWU U3CNefBaHUs Ha

MPOAYKTU OT LMKb/a Ha UMHKOBa ¢rioTaums. M3BbplueHnTe uscnegBaHUa nokasgaT

HalIMUMETO Ha roMsIMO KOJIMYECTBO CPacTbLM Ha KBapL, CbC Cynduam, B eapute hpakumm
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Ha KOHLLeHTpaTUTe M CPaBHUTENIHO HUCKATa e(eKTMBHOCT Ha M3MNOA3BAHUA peareHT
Lenpecop 3a KBapL,. YCTaHOBEHO €, Ye KBapLbT NPUCHCTBA NpeguMHO B cBobogHa topMa
(> 60-80%) BbB hUHUTE hpaKLMM HA M3CNepBaHUTe NPOAYKTU. HeroBoTo KoMYecTBEHO
CbAbpXXaHMe MoXe fa 6bae 3HAUMTENIHO HaMasieHo, C M3MON3BaHEeTO Ha MoAXogsLlum
peareHTU - penpecopu, cC ornep mnoJjiydaBaHeTo Ha KOHLEHTpaTU C Heobxopumute
nokasaTenu.

ABSTRACT

Granulometric, chemical and mineralogical analyses of the products of zinc flotation have
been performed. The presence of significant number of intergrowths of quartz with
sulphides in the coarse fractions of the concentrates and relatively low efficiency of the
reagent depressant used has been demonstrated. It has been established that quartz is
present mainly as free particles (>60-80%) in the fine fractions of the studied products. Its
content could be significantly reduced by using appropriate reagent depressant with the
aim to obtain concentrates with desired properties.

IV.28. Nishkov, I., M. Krasteva, |. Grigorova. 2009. Froth collapse de-aeration method for
flotation concentrates. // Proceedings of Xlll Balkan Mineral Processing Congress, (BMPC
2009), Bucharest, Romania, ctp.159-165, IBSN: 978-973-677-160-6 (Vol. 1).

Huwkos, U., M. KpbcteBa, WU. Npuroposa. 2009. [JeaepaumoHeH MeTopq 3a pa3pyllaBaHe Ha
NaHa oT GNIOTAUMOHHU KOHUEHTpaTW. // CbopHuk ¢ goknagn Ha Xill bankaHcku KoHrpec
o oborarsBaHe Ha rnonesxuu nakornaemy, (BMPC 2009), Bykypew,, PyMbHua, cTp. 159-165,
IBSN: 978-973-677-160-6 (Tom | ).

PE3HOME

YBnuMyaHeTo Ha hMHO AMCNeprupaH Bb3AyX B 3aXpaHBAHETO Ha CrbCTUTENUTE MOXe Aa
NMPUYUHN 3HAUMTENHU npobnemMm B eKcnnoatauusiTa Ha crbcTuTenute, ocobeHo B
oboratutenHute Gabpuku. ToBa e OT o0cobeHO 3HayeHMe TMpU CrbCTABaHETO Ha
hNOTaLLMOHHUTE KOHLEHTPaTHU, B KOUTO Bb3AYLWHUTE MexypyeTa ca CUIHO MPUKPEneHu
KbM CbOTBETHUTE MWUHepanHuM 4vacTuuun. ObpasyBaHeTO W HaTpynBaHeTO Ha MNsHa no
MOBbPXHOCTTA Ha CrbCTUTENINTE € YecTo cpewaH npobnemM - Bb3AYWHUTE MeEXypuyeTa,
NPUKPEneHn KbM MUHepanHUTe 4YacTuuM, ca TPyAHWU 3a OoTCTpaHsBaHe, Habnwpasa ce
BUCOKO CbAbpXaHMe Ha TBbPAM YaCTULMU NPEeHeceHU B MpesIMBHMKA Ha CrbCTUTENS.
O6pa3yBaHeTo Ha cTabunHa TpudasHa NsHa B LMKbNa Ha o06e3BOAHSIBaHE Ha KpalHue
KOHUeHTpaT (crbcTABaHe WM GUATpauus) nNpencTaBnsiBa 3HAYMTENeH TeXHOJIOrMYeH
npo6neM, KOUTO MOXe fa Bb3HUKHe B noBe4veTo oboratutenHu pabpuku, KoeTo BOAU [0
MOHM)XXaBaHe Ha MPOM3BOAMUTENHOCTTA M HapacTBaHe Ha pasxXxofguTe MO PEMOHT W
obcnyxBaHeTo Ha npoMuweHoTo obopyaBaHe, 3aryba Ha none3eH KOMMNOHEHT, A,06MB Ha
KpaeH NMpoayKT C NO-HUCKO KavyeCcTBO U BUCOKO CbAbpXKaHue Ha Bnara. [lopobeH npobnem
cbwecTteyBa B O6oratutenHa cdabpuka Acapen, «Acapen-Mepet» A[l, Bbnrapusa. o
BpeMe Ha (noTauMoHHUS LUKBN ce obpasyBa XunaeBa M TPyAHa 3a paspyllaBaHe MNSHA,
KOSITO BNusie BbpXy MpouecuTe crbCcTsiBaHe U PUNTPaLUS M NONyYaBaHETO Ha YUCTU
CNMBHM BopW. PonaTa Ha MOBBbPXHOCTHO-AaKTUBHUTE BeL,eCTBA 3a paspyllaBaHETO Ha
thnoTauMoHHaTa NsaHa e ndyyaBaHa B CBET/IMHATA HA MNOBBPXHOCTHUTE XUMUYHUN SBNEHUS.
N3BbpweHn Bsixa uaMepBaHUs 3a M3yvyaBaHe OMOKPSEMOCTTa Ha MeAHUTE MUHepanu u
MOBBPXHOCTHOTO HaMpeXeHWe Ha rpaHuuaTta Bb3ayx/TevyHocT. bAxa npoBepeHu TecToBe
3a paspyllaBaHe Ha nNaHaTa C pa3fiM4yHU NOBbPXHOCTHO-AaKTUBHU BelLecTBa. TeCTBaHMU ca
MeXaHWYHM YCTPOMCTBA - MexaHW4YHa 6bpKanka, makeT OT acCMMeTPUUHU nepdopuUpaHm
NMoBbPXHOCTM M BUBpaLMoOHHa anapaTypa. PaspaboTeHa e feaepauMoHHa TEXHONOMMS 3a
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paspywaBaHe Ha ¢noTauMoHHA NsSHa. YCTAHOBEHO €, Ye KOMBMHAUMATA OT XUMUYHU U
MeXaHWYHU NoOXoau e edeKTUBEH HAYMH 3a efIMMUHUMpPAHe Ha NSHaTa OT MOBbPXHOCTTA
Ha CrbCcTUTENS.

ABSTRACT

The entrainment of finely divided air in thickener feeds can cause significant problems in
a thickener’s operation, especially in mineral processing plants. This is particularly the
case with thickening of flotation concentrates, in which air bubbles are strongly attached
to the mineral particles. The accumulation of froth on the surface of thickeners is a
common problem - air bubbles attached to mineral particles are difficult to remove and a
high solids carry-over into the thickener overflow. The formation of very stable froth in
the dewatering circuit is a problem that may occur in many plants, resulting in down-
time, low quality and grade of final product and considerable expenses. A similar problem
exists in Assarel concentrator, Assarel-Medet PLC, Bulgaria. During the flotation cycle,
resilient and difficult to break-down froth is formed, which subsequently impedes the
process of thickening and clear overflow obtaining. The role of surfactant in the break-
down of the flotation froth is investigated in terms of surface chemical phenomena
involved in the stabilized froths. Measurements of the copper minerals wettability and
surface tension at the air/liquid interface were performed. Bench-scale froth collapse
tests were conducted with different surfactants. Mechanical devices - agitator and
vibrating apparatus were tested. Froth collapse de-aeration method was developed. The
combination of chemical and mechanical approaches is an effective way to eliminate
scum and froth from the thickener surface.

IV.29. Nishkov, 1., I. Grigorova. 2009. Practical experience and education of waste recycling
and sustainable development in Bulgaria. // Proceedings of IV Symposium Recycling
Technologies and sustainable development, Serbia, pp. 54-62, ISBN: 978-86-80987-73-6,
UDC: 502.131.1:628.477.6 (082) 628.477.6 (082) 502.174:502.521(082), COBISS.SR-ID:
170749196.

Huwkos, WU., N. puroposa. 2009. MNpakTuyeckn onut U obyyeHne No peuukiInpaHe Ha
oTMagbuM M yCTOMUMBO pasButue B bwvnrapua. // CéopHuk ¢ goknagu Ha IV Cumnoznym
TexHonoruu 3a PeynkanparHe n Ycrouunso pazsutme, Copbus, ctp. 54-62, ISBN: 978-86-
80987-73-6, UDC: 502.131.1:628.477.6 (082) 628.477.6 (082) 502.174: 502.521 (082),
COBISS.SR-ID: 170749196.

PE3HOME

EBponedckoTo 3aKOHOBATENCTBO M3UCKBa nocTuraHe Ha 50% MOBTOPHO M3Mnon3BaHe U
peuunKnupaHe Ha TBbpAMTE oTnagbyHu MaTepuanu o 2020 r. Llenta He Moxe pa 6bpe
nocturHaTta 6e3 yyactneTo Ha usnoto obuectso. MMHepanHo-cypoBMHHaTa UHAQYCTPUS B
Bvnrapus BknwouBa pobuB M npepaboTka Ha BbrHAMWEA, MONUMETaNHU pyaM,
WHOYCTPUANHU MUHEpPanHM CYpOBWMHW, MPOM3BOACTBO Ha CTPOUTESIHM MaTepuanu wu
CBbp3aHUTE C TAX cneunduyHn perHocTu. lpepcTaBeHUM ca pasfUMUHKU NpuMepu 3a
BbNrapckMAT ONUT NPU peLUKIUpPaHeTo Ha OTNaabuUM M npepaboTkaTa Ha NonuMeTanHu
pyauM v uHpyctpuanHu MuHepanu. OBcbpeHM ca HAKOM acnekTu npu obyyeHneTo Ha
CTypeHTUTe no crneumnanHoct «0boraTtaBaHe M peuunKknMpaHe Ha CYpoOBUHU» B MUHHO-
reonoxku yuusepcutet ,Cs. UBaH Puncku”, Codus.
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ABSTRACT

The European legislation requires achievement of 50 % reuse and recycling of the solid
waste materials till 2020. The goal can't be met without involvement of the entire society.
Mining industry in Bulgaria comprises coal production, production and treatment of
metallic ores, non-metallic mineral raw materials, construction materials production and
the connected with them specific activities. Different examples of Bulgarian experience of
waste recycling in the production and treatment of metallic ores and industrial minerals
are presented. Some aspects of student education in mineral processing and recycling in
University of Mining and Geology “St. Ivan Rilski”, Sofia are discussed.

IV.30. F'puropoea, U., N. Huwkos, M. Bacunesa, A. Taces. 2009. BpukeTupaHe Ha Kahasu
BbrANLLA CbC CBbP3Baluy BewecTBa. // foguwHuk Ha MY “Ce. UeaH Pusncku* Cotus, Tom
52, C.. Il, Jo6uB n npepabotka Ha MuHepanHu cypoBuHu, Cocusa, oktomepu, 2009, ctp.
189-193, ISSN: 1312-1820, Y K: 622 55, COBISS.BG-ID: 1119801316.

Grigorova, I., I. Nishkov, M. Vassileva, Al. Tasev. 2009. Brown coal briquetting with binding
agents. // Annual of the University of Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 52,
Part Il, Mining and mineral processing, Sofia, October, pp. 189-193, ISSN: 1312-1820, VOK:
622 55, COBISS.BG-ID: 1119801316.

PE3HOME

B poknapbT ca npencrtaBeHn nposepneHnUTe uscnenBaHuUa no ﬁpMKeTMpaHe Ha Kapasu
Bbrnnwa ot bobosponckusa G6acelH cbC CBbp3Bauln BelleCTBa. M3B'prJEHVI Ca
3bPHOMETPUYHU, XUMUYHU U PEHTreHOCTPYKTYPHU aHaAJIM3U Ha BbrJUWHATA I'Ip063.
HPOBGD,GHVI Ca KoMMmjekc OT wuscnepBaHud, no3pondeawln na ce onpenendar
afXxe3MoHHUTEe CrnocobHOCTM U BAUAHUETO Ha CBbp3BawuTte BewecTBa BbPXY
noBullaBaHe KavyeCTBEeHUTE XapPaKTepPUCTUKU Ha 6pVIKeTVITe. HaMepeHM Ca TeXHOJIOTNMYHU
Bb3MOXXHOCTU 3a NO-e(PeKTUBHO yegpdBaHe Ha BbrianuweH CUTHeX 4Ype3 npunaraHe
MeTO4oDbT Ha 6pMKeTMpaHe.

ABSTRACT

This paper presents the study on briquetting of brown coals from the Bobov Dol coal
basin with binding agents. Granulometric, chemical and X-ray diffraction analyses of the
representative coal sample have been performed. The complex research was performed.
The adhesive capacity and the positive influence of the binding agents on the
improvement of the quality characteristics of the briquettes were determined. The
technological means for more effective utilization of fine-grained coal by briquetting
were founded.

IV.31. Huwkos, W., J1. Llouopkos, M. KpbcTeBa, W. puroposa. 2009. XuMuko-MexaHU4eH
MeTop 3a paspylaBaHe Ha GNoTaUUOHHWU neHWn. // MoguwHuk Ha MY “Cs. UeaH Puicku’
Cocums, Tom 52, Ce. I, Jobus n npepaboTka Ha MUHepanHu cypoBuHU, Cotuns, OKTOMBPM,
2009, cTp. 185-188, ISSN: 1312-1820, YOK: 622 55, COBISS.BG-1D: 1119801316.

Nishkov, 1., L. Tsotsorkov, M. Krasteva, |. Grigorova. 2009. Chemico-mechanical method
for destruction of flotation froths. // Annual of the University of Mining and Geology “St.
Ivan Rilski’, Sofia, Vol. 52, Part I, Mining and mineral processing, Sofia, October, pp. 185-
188, ISSN: 1312-1820, VOK: 622 55, COBISS.BG-ID: 1119801316.
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PE3HOME

EdekTuBHOCTTA Ha hnoTauMOHHUSA npouec Npu oboraTtaBaHeTo Ha MUHEPANIHU CYPOBUHMU
3aBucu oT obpasyBaHeTo Ha BHMUMATeNHO KOHTponupaHa nsHa. CrtabunHocTTa Ha
TpudasHata MuUHepanusaupaHa nsHa ce obycnaBs OT MHOXeCTBO akTopu, KaTto
npupogaTa Ha TBbPAUTE YacTULM - pa3Mep, CTeneH Ha XMAPOthoBHOCT, KOHLLEeHTpaLus,
CbCTOAHME Ha arperupaHe; BUO, M KOHLEHTpauua Ha naHoobpasyBaTen; B3auMogencTene
Ha neHoobasyBaTen u cbbupaTen, KoanecueHUUss Ha Mexyp4yeTaTa; ApeHUpaHe Ha
TBbpAUTE YacTuum u gp. O6pasyBaHeTo Ha cTabunHa NsHa Npu GaoTauusaTa U HEMHOTO
BAIMSIHWE BbpPXY 06e3BOAHMUTENHUTE NpoLecH e npobnem B MHOoro oboratutenHu abpuka,
KoeTo BOoAM po 3aryba Ha BpeMe, HUCKO KayecTBO M [06MB Ha KpaeH MNPOAYKT W
LOMbNHUTENHU pasxopu. MopobeH npobneMm cbuiecteyBa B 0D ,Acapen”, ,Acapen-
Mepet” AL. Xwunasa u TpygoHo paspywmMma nsaHa ce obpasyBa Ha MOBBPXHOCTTA Ha
CrbCTUTENUTE, KOSTO BNUSIe BbPXY Mpoueca Ha CrbCTABaHe U MNOJyYaBaHETO YUCTH
cnuBHU Bogu. MscnepBaHo e BAMSIHMETO HA MOBBPXHOCTHO AaKTUBHKU BelecTBa U
MEXaHUYHO BJIMSIHME 3a paspyllaBaHe Ha BpepHaTa nsHa. M3yyeHo e BNUSIHMETO Ha
CypthaKTaHTUTe BbPXY OMOKPSAHETO Ha MefHWUTe MUHepanun U TMOBbPXHOCTHOTO
HanpeXeHuWe Ha rpaHMuaTa TevyHocT/Bb3ayx. PaspaboTeH e XMMUKO-MexaHMUYeH MeToq, 3a
paspywaBaHe Ha BpeaHU TpUdasHU NeHMU.

ABSTRACT

The effectiveness of froth flotation process for separation of mineral ores deepens on the
establishment of carefully controlled froth. In three-phase mineralized froths, the
stability is governed by several factors including the nature of the solid particles - the
size, degree of hydrophobicity, concentration, state of aggregation; the type and
concentration of frother, frother-collector interaction, bubble coalescence; the drainage
of particles, etc. The froth and its stability, the entrainment and in flotation have been
recognized as important factors, which affect recovery and grade. The formation of very
stable froth in the flotation circuit and its influence on the dewatering processes is a
problem that may occur in many plants, resulting in down-time, low quality and grade of
final product and considerable expenses. A similar problem exists in Assarel
concentrator, Assarel-Medet PLC. A resilient and difficult to break froth is formed on the
top surface of the thickeners in Assarel concentrator which subsequently impedes the
process of thickening and clear overflow obtaining. The role of surfactants addition and
the mechanical treatment in the break-down of the flotation froth are investigated.
Measurements of the cooper minerals wettability and surface tension at the air/liquid
interface were performed. Froth collapse chemico-mechanical method was developed.

IV.32. Huwkos, WU., U. Ipuroposa, B. Xpuctosa. 2010. MsrpaxxpaHe Ha MHCTanauua 3a
NPOU3BOACTBO Ha CTpouTeNnHW MaTepuanu. [/ C6opHuk goknagn Ha MexgyHapogHa
Hay4YHa KoH@epeHuus ,Haykara B ycnosusa Ha rnobaamnsaunsa’, Keppxanu, ctp. 334-340,
ISSN:1314-3425, YOK: 061.25, COBISS.BG-1D: 1235496164.

Nishkov, I., I. Grigorova, V. Hristova. 2010. Construction of an installation for construction
materials production. // Proceedings of the International Scientific Conference "Science
in the context of globalization", Kardzhali, pp. 334-340, ISSN: 1314-3425, UDC: 061.25,
COBISS.BG-ID: 1235496164.

PE3HOME
BbB Bpb3ka C HempeKbCHAaTO HapacTBaWMTe MOTPEeBGHOCTM OT CTPOUTESIHU MaTepuanu,
Heob6XooUMM 33 M3rpaxpaHe Ha WHpacTpyKTypata e HeobXxoAMMO BbBEXOaHeTo B
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eKkcnnoatauus Ha 3anacM OT HepyaHM TMoJIe3HM U3KOMaeMu, MNpoeKTUpaHe ¢
eKcnnoatauus Ha MOJLEepHM MHCTanauuMmM 3a TAxHaTa npepaboTka. M3BbplweHo e
NpoeKTUpaHe, U3rpaxpaHe M BbBeXAaHe B eKCNaoaTauus Ha TPoLavYHo-NpoMUBHA-Npe-
CeBHa WMHcTanauus 3a npepaboTka Ha 6GanacTpa [0 roToBU (pakUUM CTPOUTENTHU
MaTepuanu, W3NON3BalM ce B MNPOU3BOACTBOTO HA PasfIMYHM Mapku 6eTOHU U
u3rpaxxgaHe Ha nbTUwa. TexHonorMyHata cxeMa Ha npepaboTka Ha cypoBMHaTa
npenBuXaa ABYCTagUMAHO TPOLIEHe CbC 3aTBOPEH LUKbI, NpefaBapuUTesniHO, KOHTPOJSIHO U
OKOHYaTeslHO npecsiBaHe C NPOMUBaHe, AelwnaMupaHe u o6e3BoHABaHE Ha NACHKa.

ABSTRACT

Design, engineering and construction of industrial minerals processing installations are
come and connecting with constantly growing needs of structure materials. These
materials are necessary for building infrastructures. The paper presents results about
the design, construction, engineering, and exploitation of industrial minerals processing
installation. The installation manufactures different fractions gravel stone to use into vary
types of concrete and road construction productions. The technological scheme of
industrial minerals processing includes two-stages, closed-cycle crushing, preliminary,
control and final wash - screening, deslime and sand dewatering.

IV.33. Huwkos, W., H. BwbnkaHos, P. bopgypoa, W. lpuropoea, M. [amsaHos. 2010.
MpobnemMbT «KBapu» Npu oboratsiBaHeTo Ha 0N10BHO-LUHKOoBUTE pyaun B 0D «Epma peka»
- B wucTtopuaTa. // CéopHuk pgoknagn Ha Bropa HaUMOHANIHa HAYYHO-TEXHUYECKA
KOH@epeHUnsa “TexHonmornn n rnpakTmku rnpu rnog3eMeH 4ob6muB u MUHHO CTPOUTENICTBO’,
HeBuH, cTp. 80-87, ISBN: 978-954-92219-9-2.

Nishkov, |, N. Vulkanov, R. Bodurova, |. Grigorova, M. Damyanov. 2010. The problem
"quartz" in “Erma reka” Dressing plant lead-zinc ores beneficiation - in history. //
Proceedings of the Second National Scientific and Technical Conference "Technologies
and practices in underground mining and construction’, Devin, pp. 80-87, ISBN: 978-954-
92219-9-2.

PE3HOME

N3BbplieH e MOHUTOPUHI Ha LUMKbNa Ha UuMHKoBaTa ¢noTtaums Ha OboratutenHa
thabpuka 3a npepaboTka Ha oboBHO-uMHKOBM pyau ,Epma peka”. YcTtaHoBeHM ca
NPUYNHUTE 338 BMCOKOTO CbAbPXKAHME HA CUNIULMEB AUOKCUL B LLUHKOBUS KOHLLEHTpaT.
[poBepeHn ca NONYNpPOMULWAEHU W MPOMULWINEHU GNOTALUOHHMU EKCNEepUMEeHTH, B
pesyntaT Ha KOUTO e YCTaHOBEHO, Ye MMa Bb3MOXHOCT fa Ce HaManu CbAbpXaHMETO Ha
CUIMLMEB OMOKCUA, B KPalWHUS LMHKOB KOHLEHTpaT noBeye oT 2 nbTu, 6e3 pa e
HeobxoouMO [OMNbAHUTENHO CcMunaHe. [lenpecupaHeTo Ha CcBO6OAHUTE KBapLOBU
4acTULK, MPU BCUYKM OMepaLun B LUHKOBUSA LUKBJ, U3NON3BAUKMU peareHT AerpecaHT e
NpaBMIHOTO pelleHue 3a MoJiyYaBaHe Ha BUCOKOKAYeCTBEH LMHKOB KOHLLeHTpaT,
oTroBapsil, Ha M3UCKBAHUATA Ha MeTanypruaTa.

ABSTRACT

Monitoring of zinc flotation circuit of lead-zinc concentrator “Erma reka” was carried out.
The causes for the high silica content in the zinc concentrate were established. The
experimental results from bench-scale flotation and industrial tests show that there is
possibility to reduce the silica content of final zinc concentrate more than 2 times without
the need for extensive regrinding. The depression of liberated quartz particles on all
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operations of zinc circuit using stage depressant addition of is the right solution to
produce high-grade zinc concentrate corresponding to the requirements of metallurgy.

IV.34. Casos, I, T. Anrenos, B. Uekos, W. lNpuropoBa, N. Huwko. 2011. Ekonornuxm
acnekTW Ha M3BNMYaHeTO Ha Mef OT TabaHM upes u3nyXsBaHe, MOHeH 06MeH, TeyHa
eKcTpakuus u enektpoyTtassaHe. [/ C6opHux p[oknagn Ha MexayHaponHa Hay4Ho-
TeXHUYECKa KOH@epeHUuns “[lpobnemu Ha €KONIOrUATa B MUHEPASTHO-CYPOBUHHUS
orpaces’, BapHa, bvnarapusa, 2011, ctp.181-187, ISBN: 978-954-92738-3-0, VYIK:
504.55.05:622(063+0.034), COBISS.BG-ID: 1270668516.

Savov, G., T. Angelov, V. Tsekov, |. Grigorova, I. Nishkov. 2011. Ecological aspects of copper
recovery via dump leaching, ionexchange, solvent extraction and electrowinning. //
Proceedings of the International Scientific and Technical Conference "Problems of
Ecology in the Mineral Raw Material Industry”, Varna, Bulgaria, pp.181-187, ISBN: 978-954-
92738-3-0, UDC: 504.55.05: 622 (063 + 0.034), COBISS.BG-ID: 1270668516.

PE3HOME

Mpu TabaHHOTO M3Ny)XBaHe, PyAM C HUCKO KayeCTBO Ce HATpynBaT OUPEKTHO BBbPXY
3eMHaTa NoBbPXHOCT U HaboraTeHMTe U3NyXBaWM pa3TBopu 06MKHOBEHO ce cbbupaTt B
HEeM30/MpPaHU ecTeCcTBEeHU p[peHaXHU 6GacelHW, B pesynTaT Ha KOeTO € Bb3MOXHO
M3MyCKaHeTO Ha 3aMbpCUTENIN B MOBbPXHOCTHUTE BOAM, MOL3EMHUTE BOAMU U MOYBUTE.
KoM6uHupanusat npouec L/IX/SX/EW (u3nyxeaHe, MoHeH 06MeH, TeYHa eKCTpaKuus u
enekTpoyTasBaHe), paspaboTeH oT MoHTex MHXeHepuHr npefcTaBnsiBa eKONOrUYeH W
MKOHOMMYECKU e(deKTMBEH MOoAXoA 3a M3BAMYaHe Ha Mef OT HaboraTeHW pasTBoOpW,
NonyyeHU NpU U3NyXBaHe Ha TabaHu. Tasu cTaTusA pasrnexpga OCHOBHUTE eTanu U
XapaKTepuUCcTUKMU Ha KoMBUHUpaHua npouec L/IX/SX/EW v npepcTtaBa NpoekTH, Npu KOUTO
TOWN e MPUNOXEH.

ABSTRACT

At dump leaching the low-grade ore is deposited directly on the ground and the pregnant
leach solution is typically collected in unlined natural drainage basins. These two
features are the most significant potential mechanism for the release of contaminants
into the surface- and ground waters and soil. The combined L/IX/SX/EW process,
developed by IONTECH Engineering is an environmental and economically attractive way
to recover copper from pregnant leach solutions from the leach dumps. This paper
reviews the main stages of the combined L/IX/SX/EW process and introduces projects
where the process is applied. Key findings of the process are also presented.

IV.35. Bodurova, R,, I. Grigorova, I. Nishkov. 2011. Bulgarian mineral raw materials review.
/] Proceedings of VI Symposium Recycling Technologies and Sustainable Development,
18-21 September 2011, Soko Banja, Serbia pp. 63-68, ISBN: 978-86-80987-86-6, UDC:
502.131.1:628.477.6(082) 628.477.6(082) 502.174:502.521(082), COBISS.SR-ID: 186160908.

bopypoBa, P., W. lpuropoBa, N. Huwkos. 2011. MNpernen Ha 6bnArapckute MUHepasnHU
cypoBuHW. [/ C6opHux Ha VI Cumnosumym TexHosmoruu 3a peumKkanpaHe U ycToUYuBO
passutue, 18-21 centempu 2011 r., Coko baHs, Cbpbus, ctp. 63-68, ISBN: 978-86-80987-
86-6, UDC: 502.131.1: 628.4717.6 (082) 628.477.6 (082) 502.174: 502.521 (082), COBISS.SR-ID:
186160908.
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PE3HOME

MuHepanHuTe pecypcu ca OT OCHOBHO 3HayeHuMe Ha CTabunHoTo (yHKULMOHMpaHe Ha
CbBpeMeHHUTe obwecTBa. [loCTbNBT [0 MUHEpaNHUTE Pecypcu U TaxHaTa npueMnuea
LLeHa e MHOro BaXeH 3a BCSIKa AbpXaBa. MMHepanHuTe CypoBUMHM ca HeBb30OHOBSIEMU
NPUPOAHM pecypcu HeobxoaMMK 3a pasBUTMETO Ha CBETOBHATA MKOHOMWUKA M YOBELUKMUS
npocneputeT. YBESIMYEHOTO TbpCEHE Ha MNPUPOJHM pecypcu MUMa npska Bpb3Ka C
MoBuUlUaBaHe Ka4vyeCcTBOTO HA >KMBOT. TasuM cTaTus npepcraBsa  uHdopMauus 3a
MUHepanHuTe 3anacu u pecypcu B bbunrapusa. 0606uweHn M aHanu3MpaHu ca pesyntaTurte
3a pobuBa M npepaboTkaTa Ha MOA3EMHU PecypCcM U TAXHOTO Bb3LEUCTBME BbPXY
OKONHaTa cpega.

ABSTRACT

The mineral resources are the basic meaning of the stable functioning of the modern
societies. The access to mineral resources and their acceptable price is a very important
for each country. Based on the world economy development and human prosperity the
mineral raw materials are non-renewable natural resources. The increasing of natural
resources demand is in direct relation on the intention of increasing quality of life. This
work presented information of the mineral reserves and resources in Bulgaria.
Summarized are the results for the mining and processing of subsurface resources and
its environmental impact.

IV.36. eHes, b., N. Mpuroposa, N. Huwkos. 2011. MMHHUTe O0TNagbuyM - HOBUTE CYPOBUHHMU
pecypcu Ha XX| Bek. // C6opHux ¢ poknagm or FHb6unewHa HAUNMOHAIHA HAYyYHa
KOH@epeHUnsa ¢ MexgyHapogHo y4yactmne “Yosekvt nm Bcenenara’, Il yact, CmonsH, 2011,
cTp. 393 - 402, ISBN: 978-954-397-025-4, YO K: 001(063.034), COBISS.BG-1D: 1283848420.

Denev, B, I. Grigorova, I. Nishkov. 2011. Mining waste - the new raw material resources of
XXI century. // Proceedings of the Jubilee National Scientific Conference with
International Participation "Man and the Universe®, Part Il, Smolyan, pp. 393 - 402, ISBN:
978-954-397-025-4, UDC: 001 (063.034), COBISS.BG-ID: 1283848420.

PE3HOME

leHepupaHUTe B pe3ynTaT Ha Ao06MBHaTa OEMHOCT OTMagbLM 3aBUCAT OT BUMAA MUHHA
onepauus. 06eMbT Ha oTMagbLMTe OT MMHHATA, MUHepanHo-npepaboTBaTenHaTa MU
MeTanypruyHaTa MWHAYCTpUM Hapxebpna 1,8 Munuappa Mera ToHa roguwHo. Tesm
oTnagbuM ca pa3HoobpaHM Mo CBOSA CbCTaB M BK/IOYBAT Pa3fiIMYHM ra3oBe, 3aMbPCEHMU
pa3TBOpM, YTaWKK, oTnagbum oT fobuB u npepaboTka Ha pyau, oT U3NyXKBaHe, NeTnMnBa
nenen M wnaku. Hakou oT oTnapgbuuTe ce npepaborBaT 3a pobuBaHe Ha Masku
KonuMuyecTBa pefKuM MeTanu, Kato 31aTo, TUTaH, ypaH M ¢nyop, KaTto e MocTUrHaT
3HauuTeNeH HanpegbK, nNpu npepaboTkaTa MAM OMON30TBOPABAHETO Ha Apyrn obaue
npencTon ouie MHoro paborta. NlonemMuM KonuvyecTBa BTOPUUHM MaTepuanun BCe ole ce
LenoHUpaT eXeronHo, KOETo Ce 0TYMTa KaTo 3arybaTa, Tb/ KaTo NosIe3HUTE UM CBOUCTBA
MoraTt fga 6baaT Bb3CTaHOBEHM, C LeN yBesiM4aBaHe Ha OCHOBHaTa 6asa 3a cHabpaBaHe ¢
MUHEpaNHM U MeTaNnHu pecypcu. B HacTodawaTa paspaboTka e nNpeacTaBeH HanpeabKbT
Ha TeXHONOrnMuTe 3a U3BMIMYAHE Ha MOJIe3HU KOMMOHEHTU OT TEeXHOJIOFMYHU OTNagbLMu,
nosyyeHu npu pobuea M npepaboTkaTta Ha MUHEpPaNHU CYPOBUHU. TEXHONOTMUTE, KOUTO
ce nmpunaraT B HacTOWSHUSA MOMEHT MMM Te3u, KOUTO Ca Ha eTan paspaboTBaHe, MMaT
noTeHumana W npepnarat peweHUMs 3a No-pobpo oMonN3oTBOpsBaHE Ha LEHHUTE
MUHEpanu oT oTNagbLuTe.
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ABSTRACT

The types of generated waste materials are dependant upon the type of mining
activity. The volume of wastes generated by the mining, mineral processing and
metallurgical industries now exceeds 1.8 billion mg annually. These wastes include gases,
dusts solutions, sludges, and mineral materials such as mine waste, ore processing
tailings and leach residues, fly ash and slags. Some of the wastes are being processed to
recover minor or associated mineral and metal values such as gold, titanium, uranium
and fluorine, and progress has been made toward processing or utilizing others but more
remains to be done. Large volumes of materials still are discarded annually accounting
for the loss of significant mineral and metal values which might be recovered to augment
our primary mineral and metal resource supply base. The progress made in recovering
accessory or unrecovered minerals associated with mining and processing of the wastes
is presented. The technologies now being applied or those under development, offer
solutions to better utilization of valuable minerals and metals now wasted.

IV.37. Savov G., T. Angelov, V. Tsekov, I. Grigorova, I. Nishkov. 2011. Heap and Dump Leach
Process at the Buchim Cooper Project - Metallurgical Testwork. // Proceedings of XXII
World Mining Congress, Vol. I, Istanbul, Turkey, pp. 271-276, ISBN: 978-605-01-0146-1, (Ed.
by S. Eskikaya).

Casos, I, T. AHrenos, B. Llekos, W. Ipuropoea, N. Huwkos. 2011. KynoBo 1 TabaHHO
nsnyxsaHe Ha Komnnekca 3a NpovM3BOACTBO Ha KaTogHa Mepn rnpu Haxoguuie byuum,
MakenoHus - MetanypruuHo tectBaHe. // C6opHuk ¢ goknagn Ha XXl CeeroBeH MuHeH
koHrpec, Tom |, Uctanbyn, Typuus, ctp. 271-276, ISBN: 978-605-01-0146-1, (PepakTop: C.
Eckukas).

PE3HOME

KoMnnekcbT 3a npousBoacTtBo Ha katogHa Mepn byuum e pasnonoxeH B M3TouHa
MakepoHus Ha 95 kM oT cTonuuata Ckonue, 170 KM 0T Hau-61M3KoTO NpucTaHuwe ConyH
(Mbpumsa) n Ha 620 M HapMopcKa BMCOYMHA. MUHepanusauumaTa Ha Haxopuwe byuum e
nopdupHa. [lpoBepeHo 6ewe MawabHo MeTanypryyHo TecTBaHe Ha pyauTe oOT
Haxo4uLW,eTo, 3a Aa ce OLeHU NMPUNOXMMOCTTa Ha NpPoeKTa U Aa ce Nosyyuynm uHdhopMauus,
HeobxopauMMa 3a NpoeKTUpaHe Ha npepaboTBaTenHus komnnekc. [lpegn paspaboTBaHe Ha
nporpamMaTta 3a MeTaNlyprMyHo TecTBaHe C MNoMowTa Ha MNpeacTaBuTesHU npobu 3a
OTOEeNHUTEe PYAHU KaTeropmMm ca onpepgesieHU o0CHOBHaTa MUHEPanorus u IMTonoruaTa.
MporpaMaTa 3a MeTanypruyHo TecTBaHe Ha pygaTa BK/KYBA AeTaWusHO onpepesigaHe Ha
(hM3MKO-MeXaHUUYHUTE CBOMCTBA, pa3npepesieHMeTo Mo pasMepu, obuwa M KUCENUHHO-
pastBopuMma Mep, ICP aHanus, TecToBe 3a KMCENMHHA KOHCYMauuUs W MpepnBapuTesiHO
3akucnsasaHe u bottle-roll TectoBe. B cepusi oT KONIOHHM TecToBe 3a U3NyXXBaHe, KOUTO ca
Hal-Ba)XXHaTa 4acCT OT MeTaNypruyHoOTO TecTBaHe, e HanpaBeHa OLEeHKa Ha clnepHuTe
onepauMoHHM NapaMeTpu: pasMep Ha 4YacTuuMTe, BpeMe Ha U3nyXBaHe, Oebut Ha
N3nyXxsalwu pasTBOPKU, BUCOYMHA Ha PpyaHUA cTbnb M pobaBsHe Ha KucenuHa.3a
npepaborBaHe Ha pyguTe OT Haxoguwe byusmm e wu3bpaH TexHonoru4eH
npoLec,BKNOYBALL, WU3Ny)XBaHe, MOHEH 06MeH, TeyHa eKCTpakuus M eNleKTponusa 3a
npouseoncTBo Ha 2500 T/rop. kKaTogHa Mepd. B HacToswaTa pa6oTa ca AQUCKYTUMpaHu
noslyyeHUTe OT MEeTaNypry4yHOTO TeCcTBaHe Ha pyparta pesyntaTu, KakTo U usbpaHute
NPOEKTHU KPUTEPUM.
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ABSTRACT

The Buchim Copper Project, now under construction, is in eastern Macedonia, 95 km from
the Skopje capital and 170 kilometers from the nearest port Thessaloniki (Republic of
Greece) at an altitude of 620 m above sea level. The mineralization of Buchim ore deposit
is porphyry. Extensive metallurgical testwork was carried out to determine the effect on
the project’'s feasibility and to provide information needed for the plant design. Ore
body/reserve data, basic mineralogy and lithology are defined from representative
sample for each ore category prior to planning the metallurgical test program.

The metallurgical test program including detailed determination of physical and
mechanical properties, mineralogy, size distribution, total and acid soluble copper and
conducting of elemental analysis (standard ICP scan), acid consumption and acid cure
tests as well as bottle-roll tests was performed. A series of column leach tests
represent the most important part of the testing program. Operating parameters such as
particle size, leach time, flow rate, heap height and acid addition are evaluated. Physical
tests and water tests are also conducted to provide additional design information. A
dump leach-ion exchange-solvent extraction-electrowinning process was selected to
treat the Buchim ore to produce 2500 tpy of cathode copper. The results obtained as well
as the design criteria selected for the process are discussed in this paper.

IV.38. [Oenes, b., . INpuropoea, B. Bene, N. Huwkos. 2011. EcdeKTMBHO M3MNON3BaHe,
NMPOM3X04 M OrpaHUYeHOCT Ha NpupoaHuTe pecypcu. // C6opruk ¢ goknagm ot F06uneviHa
HAUMNOHANIHE HAaYyYHa KOH@PEPEeHUUs ¢ MeXgyHapoaHo ydyacrme “dosekvr n Bcenernara’, |l
yacT, CMonsH, cTp. 384-392, ISBN: 978-954-397-025-4, VK: 001(063.034), COBISS.BG-ID:
1283848420.

Denev, B,, I. Grigorova, V. Velev, I. Nishkov. 2011. Effective use, origin and limits of natural
resources. // Proceedings of the Jubilee National Scientific Conference with International
Participation "Man and the Universe®”, Part Il, Smolyan, pp. 384-392, ISBN: 978-954-397-
025-4, UDC: 001 (063.034), COBISS. BG-1D: 1283848420.

PE3HOME

MWHHaTa MHAYCTPUSA e K/HOUYOBA 3a Pa3BMTMETO Ha 4YoBellKaTa LUMBUIMU3ALMATA, T € B
OCHOBaTa Ha XenA3HaTa M O6poH3oBa enoxa, MWHAyCTpManHaTa peBoOOLUA MU
MH(pPACTPYKTypaTa Ha AHeWwHaTa UHpopMaLMoHHa epa. O6oraTaBaHeTo Ha MUHepanHUTe
CYpOBUHU [06aBA OONbIHUTENHA M Heob6X0OMMa CTOMHOCT Ha MUHEPaNHO-CYPOBUHHUTE
pecypcu, KaTo Mo TO3M HaYMH Te MoraT ga 6baaT U3non3BaHWM BbB BCUUKU UHOYCTPUANHU
cthepu u TbproeusaTa. MNoTpebneHMeTo Ha MUHEpPaNHO-CYpPOBUHHU PECYpPCU B CBETOBEH
Mawab 6bp30 HapacTBa, MOpPaAM HapacTBaHe Ha HaceNeHWeTo U YOBELWKUTe
notpe6HocTu. MporHosuTe npepgnonaraT, Ye CBeTOBHaTa MKOHOMMKA MOXe Oa HapacHe
neT NbTU nNpe3 cnefBawuTe TpUAeCeT FOAMHM, 3a [a OTrOBOPUM Ha CTpPeMeXuTe Ha
pasBMBALLUTE Ce CTPaHW, HO MMa peasniHO CbMHeHMe ganu 3eMsiTa MMa KanauuTteTa Aa
noaAbpXa HenpekKbCHaTO ecKanupawM HuBa Ha [06MB Ha MWHepanHU pecypcu U
o6e3BpexpaHe Ha  TeXHONOrMYHUTE  oTnagbuu. Tasu crtatua  obBocHoBaBa
Heo6xopoMMocCTTa OT pa3paboTBaHe Ha HOBM TEXHONOMMW, MPOAYKTU U YCNyru, 3a ga ce
HaMepsaT HOBM MbTUILA 3a HaMansABaHe ynotpe6aTa Ha HeBb306HOBUMU MUHEpasHU
CYPOBUHU U eHeprus, 3a MMHUMU3UpaHe Ha OTnagbuuTe M nopobpaBaHe ynpaBneHUeTo
Ha 3anacuTe OT pecypcu, 3a NpPoMsHa Ha MofenuTe Ha noTpebreHue, 3a ONTUMU3UPaHE
Ha NPOM3BOACTBEHUTE MPOLLECU U MeTOLUTE 3a YrpaBNeHue.
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ABSTRACT

The mining industry has been the key to the development of civilization, underpinning the
iron and bronze ages, the industrial revolution and the infrastructure of today's
information age. Downstream beneficiation and minerals processing of these raw
materials adds further value as raw materials and products are created to serve all
aspects of industry and commerce worldwide. Resource consumption in the world is
rising rapidly, driven by population growth and rising wealth. Projections suggest the
global economy may grow fivefold in the next thirty years to meet the aspirations of
developing countries but there is real doubt as to whether the earth has the capacity to
support continuously escalating levels of resource extraction and disposal. This article
presents the need to develop new products and services to find new ways to reduce the
raw materials and energy, minimize waste, and improve stock management of resources,
changing consumption patterns, to optimize production processes and management
methods.

IV.39. Mpuroposa, W., E. MapuHoBa. 2011. NpoyyBaHe Ha Bb3MOXHOCTUTE 3a NPOU3BOACTBO
Ha 6asanTtoBa Bata. // logmwHuxk Ha MIY «Cs. WeaH Puncku», Codusa, Tom 54, Cs. I,
Hobue n npepaboTtka Ha MuUHepanHu cypoBuHM, Codns, oktomepu, 2011, cTp. 141 - 146,
ISSN: 1312-1820, YOK: 622 55, COBISS.BG-I1D: 1119801316.

Grigorova, |, E. Marinova. 2011. On the possibilities of basalt wool production. // Annual of
the University of Mining and Geology “St. Ivan Rilski”, Sofia, Vol. 54, Part I, Mining and
Mineral Processing, Sofia, October, pp. 141 - 146, ISSN: 1312-1820, VOK: 622 55,
COBISS.BG-ID: 1119801316.

PE3HOME

BazantuTte ca efHM OT HaWU-pPa3NpPoOCTPaHEHUTe MarMeHW CKanu U ca npepanovyuTaHa
CypOBMHA 3a neTpypruaTta. XapakKTepusupaT ce C HUCKa XMUAPOCKOMUUHOCT, BMUCOKA
KMCENIMHOYCTOMUMBOCT M SIKOCT, KOETO M MpaBU LIMPOKO MPUIIOKUMU B PasfiuyHK
oTpacnu Ha npomuwneHocTTa. lNopo6psABaHeTo Ha eHepruHaTa e(eKTUBHOCT Ha
crpaguTe poBexpa M A0 HeobxoguMoOCTTa OT KAa4yeCTBEHU TOMJIOU30MALNOHHMU
MaTepuanu. basanTbT ce fBABa eOQWH OT HaW-AbArOTPaMHUTE CTPOUTENIHU MaTepuany, a
6asanToBaTa BaTa ce OT/IMYaBa C MO-BUCOKA TOMOYCTOMYMUBOCT M aNKanMyCTOMUNBOCT B
CpaBHeHMe cbC cTbkieHaTta. [lpoBegeHn ca nabopaTopHU U MPOMULLNEHU U3CNefBaHUA
Ha MarMeHMW ckKanu B paioHa Ha obuwuHa BonspoBo 3a ycTaHOBABaHE Ha Bb3MOXHOCTUTE
3a npou3BoACcTBO Ha 6asanTtoBa BaTa. B pesynTtaTt Ha npoyuBaHusaTa bewe pokasaHo, ye
b6asanTtoBaTa cypoBMHa OT Haxoguwe ,bongapka” e nopgxopduwa 3a nojsyyaBaHe Ha
6a3anToBU U3aenus.

ABSTRACT

Basalts are among the most widespread igneous rocks. They are the preferred raw
material for petrurgy. Low water absorption, high acid resistance and strength make
them widely applicable in various industries. The improving of building energy efficiency
leads to the production of quality heat-insulating materials. Basalt is one of the most
durable building materials. The wool obtained from basalts has a higher alkali and heat
resistant, compared with the glass wool. The paper presents the results about the
possibility to obtain stone wool from igneous rocks in Boliarovo region. The data from
laboratory and industrial test clearly illustrate that the basalt raw material is suitable for
basalt material production.
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Tsekov, V., G. Savov, T. Angeloyv, I. Grigorova, |. Nishkov. 2011. Copper cathode production
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PE3HOME

NMHcTanaumnaTa 3a npousBoAcTBO Ha KaTogHa Mep npu Haxoguwe byuuMm, MakepoHus,
npegBupeHa 3a MNyckaHe B ekcnnoaTtauus B kpas Ha 2011 roguHa, e npoekTupaHa pga
npepabotea HaborateHu wusnyxeawm pasteopu (HWP) oT cobuecTByBawmuTe crapu
HacMnUILA U OT M3rpaXKpalusa ce Kyn C OKCMAHa pyna, NnocpencTBOM TeXHONOrn4veH
npouec, KOMBMHMpaLL, U3Ny)XKBaHe - MOHOOGMEH - TeyHa eKCTPaKuusa U eneKTposnusa
(L/IX/SX/EW npouec) u ga npoussexna mMeq, nof, hopMaTa Ha KaToAM C BUCOKO KauyecTBO
(LME-grade). L/IX/SX/EW npoueca e paspa6oteH oT MoHTex WHXeHepUHT, KOMNaHUATa,
kosaTo npe3 2002 rogmMHa nbpBa B bbnrapua n Ha BankaHCcKus NoayoCTpPoOB MPOEKTMpa,
M3rpaxma v nycka B geucteve MHcTanaumsa 3a npousBoACTBO Ha KaToaHa Med - XML, “a-
p. [. AceHos”, B c. Llap AceH, o6nacT Masapoxuk. TexHonorusta Ha MoHTex VHXeHepuHr
e n3bpaHa KaTo Han-po6pa cblecTByBalla TexHONOrua 3a npepaboTBaHe Ha pyguTe oT
Haxoguuie ByunuMm, MakepoHus, He camMo 6narogapeHue Ha akTa, Ye KpalHUS NPOOYKT e
C M3K/IIOYUTENHO BMUCOKO KayecTBO, HO M rnopagu crnocobHocTTa M fga OTroBOpU Ha
CTPOrMTe WM3UCKBaAHUA CBBP3aHM C OMasBaHeTO Ha OKosiHaTa cpepa. [TbpBoHavanHuTe
KanuTanHu pasxoau 3a usrpaxpaHeTto Ha MHcTanauuaTa 3a NpoM3BOACTBO Ha KaTogHa
Mep, ce oueHaBaT Ha okoso 15 MunuoHa gonapa.

ABSTRACT

The plant for copper cathode production at the Buchim ore deposit in Macedonia,
scheduled for commissioning at the end of 2011, is designed to process pregnant leach
solutions (PLS) from existing old dump and under construction oxide ore heap, via
technological process, combining Leaching - lon Exchange -Solvent Extraction and
Electrowinning (L / IX / SX / EW process) to produce high quality copper cathodes (LME-
grade). The L /IX / SX / EW process was developed by lontech Engineering, the company
that in 2002, first in Bulgaria and in the Balkans designed, constructed and put into
operation an Installation for the production of cathode copper - HMC “Dr. D. AssenoV”,
situated near the village of Tsar Asen, Pazardzhik province, Bulgaria. The combined
lontech’s L / IX / SX / EW process was selected as the best available technology for the
site not only because the final product is with extremely high quality, but also due to its
ability to achieve the stringent environmental demands. The initial capital cost for the
construction of the Buchim cathode copper production plant is estimated to be around $
15 million.

IV.41. Tpuropoea, W., T. AHrenos, . Huwkos. 2012. Bb3MoXHOCTU 3a nosiyyaBaHe Ha
MUHEepasieH NbAHUTEN OT KBapUUTOBUAHMW NACbUHUUM. [/[oguwHuk Ha MY «Cs. MBaH
Purnckn», Couga, Tom 55, Cs. Il, Jobue n npepabotka Ha MUHepanHu cypoBuHu, Codus,
okToMBpU, 2012, cTp. 148 - 152, ISSN: 1312-1820, YO K: 622 55, COBISS.BG-ID: 1119801316.

Grigorova, I, T. Angelov, I. Nishkov. 2012. On the possibility of mineral filler obtaining from
quartzitic sandstones. // Annual of the University of Mining and Geology “St. Ivan Rilski’,
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Sofia, Vol. 55, Part Il, Mining and Mineral Processing, Sofia, October, pp. 148 - 152, ISSN:
1312-1820, UDC: 622 55, COBISS.BG-ID: 1119801316.

PE3HOME

KBapuuToBUAHUTE NACBUYHULLM Ca MOHOMUHEPASHU, 34PaBM U NABTHU KBapPL,OBU CKanu, B
KOWUTO KBapubT e rnaBeH, ckanoobpasysaly, MUHepan. HesaBuCKUMO OT (haKTa, ye KBaLbT e
WMPOKO pasnpocTpaHeH MUHepan B npupogarta, 6GoraTute Ha CUIMLMEB [OBYOKMUC
Haxopguwa (Hag 97 - 98% Si0;) npepcTtaBnABaT MHTEpPEC, TbM KaTo Ca U3TOUHULM Ha
Heo6XooMMUTE CYpPOBMHM 3a MeTaNyprusita, MeTanofeeHeTo, CTbKIApCTBOTO,
KepaMuKaTa, eneKTpoHuKaTa u ap. B Bbnarapua uMa MHOro nposiBfeHUs U Haxo4uLLa Ha
KBapuMTOBMOHM nNAcbuHMuM. [lpoBemeHM ca u3cnefBaHMA 3a YyCTaHOBABaHe Ha
3bPHOMETPUYHUSA, XUMUYECKUSA U MUHEPANOXKM CbCTaB Ha npeacTtaBuTenHarta npoba or
KBapuUUTOBMAEH NACBbUYHUK. [poBeaeHn ca nabopaTopHU TEXHONOrMYHU M3CNeaBaHus 3a
nosyyaBaHe Ha MUHepasieH NbAHUTEN 3a CTPOUTENCTBOTO. PaspaboTeHa e TexHONOMMYHa
cxeMa, NpunoXuMa 3a nonyyaBaHe Ha MUHepaneH MbJIHUTEN 3a NMPOU3BOACTBO Ha CyXM
CTPOUTENIHN CMeCU, CTPOUTESTHU Jienusa U cCaMopasfIMBHU NoL0Be.

ABSTRACT

The quartzitic sandstones are monomineralic, strong and solid quartz rock in which silica
is a primary, rock-forming mineral. Even though quartz is widespread mineral, rich silica
deposits (over 97-98% Si0;) represent of interest. They are sources of necessary raw
materials for metallurgy, metal casting, glass, ceramics, electronics and others. Bulgaria
has many quartzitic sandstone deposits. The paper presents the results about the
possibility to obtain mineral filler from quartzitic sandstones. Particle size distributions,
chemical and mineralogical compositions were determined. Based on test results
technology for mineral fillers for production of dry building mixtures, adhesives and etc.,
was developed.

IV.42. Jonkov, J., D. Mochev, I. Grigorova, I. Nishkov. 2012. Siderite Ore Physical Separation
and Reverse Flotation. // Journal of Mining and Metallurgy, Section A: Mining, Vol. 48 (1),
2012, pp. 23-37, ISSN: 1450-5959 (Printed), ISSN: 25603159 (Online), UDC: 55+669;
COBISS.SR-ID: 139630855.

Moukos, M., O. Moues, W. puroposa, N. Huwkos. 2012. paBuTaunoHHo oboratsaBaHe U
obpaTHa droTauusa Ha cupepuTHa pyaa. // Cnucanme «MunHo gesno u metanyprus», Yact
A: MuuHo peno, 6p. 48 (1), ctp. 23-37, ISSN: 1450-5959 (neuatHo), ISSN: 25603159
(onnamnnH), UDC: 55 + 669, COBISS.SR-I1D: 139630855.

PE3HOME

Haxopwuwe Ha cupeputoBa pypa «Kpemukosuu» e pasnosioxeHo Ha 15 KM ceBepo3sanafHo
ot rpan Codwma (Bbnrapus). EkcnnoaTauMOHHUTE XapaKTepPUCTUKU Ha CULEPUTOBUTE
pyau oT Haxoguuie «KpeMuKoBUU» BAxa AeTalnHO U3y4yeHW, NOCPEACTBOM KOMMJIEKCHU
MeTtoaun. B MUHepanHus cbcTaB Ha cupepuTHaTa pypa AOMUHUpAT cupeput, baput u
KBapu,. baxa noaroTeeHu nopeguua oT aHWNAUGKU U AOHWAKUGK OT pyaHaTa npoba, Kouto
6AXxa Nop0XKeHN Ha MUHEPANOXKK aHaNIM3 CbC CKaHUpaLy, enekTpoHeH Mukpockon (CEM),
3a M3y4yaBaHe Ha cpacTBaHMATAa M GUHOBNPbCHaTUTEe MuHepanu. Cnep TpoweHe U
CMUNaHe Ha cufepuTHaTa pynaa, 3a NocTUraHe Ha onpefesieH 3bPHOMETPUYEH CbCTaB Ca
nposegeHn nabopaTopHU eKCNEepUMEHTU 3a YCTaHOBABaHE Bb3MOXHOCTUTE Ha
rpaBuTaLMoHHUTE MeToAM 3a oborataABaHe C BWHTOB cenapaTtop. OnuTute 64axa
npoBefeHN CbC CypoBa M KanuuHUpaHa cupepuTHaTa pypa. lNocTturHaTto bewe BUCOKO
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n3BnuuyaHe Ha Xxengso. Brtopata nopeguua oT TecTtoBe b6fixa WU3BBPLWEHU C
BUCOKOMHTEH3MTETHA MOKpPa MarHMTHa cenapauus cbC MarHUTeH cenapartop Tvn «Jones”.
JlabopaTopHUAT TecT bBelle npoBefeH, KakKTo cnepBa: cnef CMUaHe cypoBaTa pyga ce
KanuuHupaHa, cnegBa BUCOKOMHTEH3UTETHA WU HUCKOMHTEH3UTETHA  MarHUTHa
cenapauusi. Cnep KanuuHauusaTa, NpU pasfensiHeTo B HUCKOMHTEH3UTETEH MarHuTeH
cernapaTtop ce nonyyaBa MO-BUCOKO CbAbPXaHME Ha >XXensa30 B CpaBHeHUe C
BUCOKOMHTEH3MTETHA MOKpa MarHMTHa cenapauus, HO cbabpxkaHueto Ha Si0O; B
MarHUTHUS MPOAYKT ce yBenuyaBa. BbB Bpb3Ka C pasfiMYHUTE eNleKTPOCTaTUYHU
CBOMCTBA Ha cCuMpepuTa M MUHepanuTe OT CKaJHaTa Maca, cypoBaTa CMOepuToBa pyga
bewe TecTBaHa M B enekTpocTaTuyeH cenapatop. [lpoBepeHn ca M muscnepBaHUs Mo
dnotaumsa (o6paTHa aHMOHHA ¢ noTauus) Ha cypoBa (M3xogHA) M  KanuuHMpaHa
cupepuTHa pyna. Bb3 ocHoBa Ha nonyvyeHUTe UM aHanusuMpaHu nabopaTopHU pe3ynTatu e
paspaboTeHa TexHonorus 3a oboraTtaBaHe Ha cupgepuTHaTa pyga.

ABSTRACT

The Kremicovci deposit of siderite ore is localized at 15 km NE from Sofia town (Bulgaria).
The running characteristics of siderite ores are investigated by complex methods of
research. The siderite ore mineral composition dominates by siderite, barite and quartz.
Microscopic polished sections have been studied to assess the size of liberation.
Crushing and grinding tests have been established to achieve the assessed the liberation
size. Separation on a spiral concentrator, after grinding has been performed. The
separation tests have been carried out with raw and calcined siderite ore. A high iron
recovery has been achieved. Second series of tests were performed with “Jones” type
wet high intensity magnetic separator. The laboratory test run as follow: after grinding
the raw ore has been calcinated, followed by low and high intensity magnetic separation.
After calcination an enrichment in a low intensity magnetic separator gave high iron
content, compared to the wet high intensity magnetic separation, but the quartz content
in the magnetic product arised. Concerning the different electrostatic properties of the
siderite and the gangue minerals, raw siderite ore has been also tested in electrostatic
separator. Finally, amine flotation tests of raw and calcined ore have been carried out.
Based on the laboratory results siderite ore beneficiation method has been analyzed.

IV.43. Anrenos T. W. lpuroposa. 2012. CtpateruM 3a MWUHUMU3UPAHE BIIUSHMETO Ha
TpuBaneHTHOTO Xena3o (Fe Ill) Bbpxy MegHUTe MOHOOBMEHHU U TEYHU EKCTPaKLMOHHM
npouecw. // loguwuuk Ha MY «Cs. WBaH Punckmn», Codusa, Tom 55, Cs. I, Jo6us u
npepaboTka Ha MuHepanHu cyposuHK, Codna, okTtomepu, cTp. 153-157, ISSN: 1312-1820,
YOK: 622 55, COBISS.BG-1D: 1119801316.

Angelov, T, I. Grigorova. 2012. Operational strategies of minimizing iron (lll) effects on
copper ion exchange and solvent extraction operations. // Annual of the University of
Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 55, Part Il, Mining and Mineral Processing,
Sofia, October, pp. 153-157, ISSN: 1312-1820, YOK: 622 55, COBISS.BG-ID: 1119801316.

PE3HOME

KoMbuHauuaTa oT npouecuTe usnyxeaHe, UOHOO6MeH, TeYHA eKCTPaKLMSA U eNeKTponum3a
MoXe Aa bbpe npunaraHa 3a TpeTUpaHe Ha pasfIMYHU BUA0Be HaboraTeHU U3NYXBaLLK
pasTBopu. HesaBUCMMO panu Te3n pasTBOPU Ca NOMYYEHU OT MbPBUYHU UAU BTOPUYHU
MaTepuanu u panu usnyxeaHeto e TabaHHO, KYNoBO UK aruTaLMOHHO, KpauHUS NPOAYKT
BUHarM e MefHM KaTOAM C BUCOKO KauyecTBO. MoHooBMeHHWTe npouecu - copbuus u
TeyHa eKCTpakuua - He camMo nopobpsaBaT KayecTBOTO Ha HaboraTeHUs wu3nyxsal,

CtpaHuua 4183



pa3TBOp, MpeBpblanMku ro B 6oraT enekTponuUT, LOCTAaTbYHO UMCT 3a MNpoleca Ha
eNieKTponM3a, HO WU [eUcTBaT KaTo BUCOKO-edekTUBHa ,6apuepa” 3a pasnuuHuTe
3aMmbpcuTenu. MNopobpeHoTo ynpaBneHWe Ha TpuBaneHTHoTo Xensso (Fe lll) nosBonsiBa
Ha XMpgpoMeTanypruyHuTe 3aBofM, npunarawm KoMbMHauMaTa oT NpoLecuTe UsNyXxeaHe,
MOHOOOMeH, TeyHa eKCTpakuuMa U eneKkTponusa pa paboTaT cTtabunHo popu v npu
TpeTupaHe Ha HaboraTeHu M3NyXBaLM Pa3TBOPU CbC CPABHUTENIHO BUCOKO ChAbpXaHUe
Ha Xensas3o. HacTtosdwarta pabota oyepTaBa OCHOBHMUTE MeXaHU3MM 3a TpeTUpaHe Ha
CUMMNTOMUTE U peayuMupaHe Ha NbPBUYHUTE edeKTU Ha TpuBaneHTHoTo xenaso (Fe llI),
KaKTO M OCHOBHWUTE CTpaTerMum 3a MWUHUMU3UPAHE BJIMSHUETO MY BBPXY OCHOBHUTE
TEXHOJIOrMYHU oMnepaLmu.

ABSTRACT

The combined process using leaching, ion exchange, solvent extraction and
electrowinning are highly flexible dealing with a broad range of pregnant leach solutions.
No matter if those solutions are produced from primary or secondary raw materials via
dump leaching, heap leaching or agitation leaching, the result is always high-purity
copper cathode product. The ion exchange processes- sorption and solvent extraction -
not only upgrading the pregnant leach solution, converting it into a loaded electrolyte
sufficiently rich and pure for electrowining, but also act as a very effective barrier for
impurities. Improved Iron (Ill) management in plant design allows hydrometallurgical
plants using the combined process with leaching, ion exchange, solvent extraction and
electrowinning to operate stably with relatively high iron content in the pregnant leach
solutions. This paper outlines the base mechanisms for the treatment of symptoms and
reduction of primary effects as well as the iron (Ill) minimizing strategies for the main
process operations.

IV.44. Angelov, T., G. Savov, |. Grigorova, |. Nishkov. 2012. Hydrometallurgical Treatment of
Copper and Zinc-containing Wastes at the Tzar Asen Plant, Bulgaria. // Proceedings of VII
Symposium Recycling Technologies and Sustainable Development, Serbia, 2012, pp. 64-
70, ISBN: 978-86-80-987-97-2, UDC: 502.131.1:628.477.6(082) 628.477.6(082)
502.174:502.521(082), COBISS.SR-ID: 193055756.

Aurenos, T., . CaBos, W. I'puroposa, N. Huwkos. 2012. XupgpomMeTtanypruyHa npepaboTka
Ha Mefd- M LUMHK-CbAbpXaluM oTnagbuu B 3aBop, Llap AceH, bvnrapusa. // CéopHuk c
Aoknagu Ha VI Cumnosuym «TexHomornu 3a peynkanupaHe u yCTOHMYMBO PA3BUTUE»,
Cbpbusa, cTp. 64-70, ISBN: 978-86-80-987-97 -2, UDC: 502.131.1: 628.477.6 (082) 628.477.6
(082) 502.174: 502.521 (082), COBISS.SR-ID: 193055756.

PE3HOME

HoBuST xuppomeTanypruueH npouec, paspaboteH oT MoHTex MWuxeHepunr 00],
Bbnrapus Moxe pa ce u3nNon3Ba 3a WM3BAMYAHE HA Med WM LUMHK OT PassiMyHu
NPOU3BOACTBEHU OTMAAbLU KAaTO FraNBaHUUYHU yTaWKK, Waku, GUNTbPHU NpaxoBe U ap.
Mpu To3m Npouec npepaboTBaHUTE OTNAAHM MaTepuanu ce NpeBpbLLAT B TPM NPOJYKTa C
BMCOKO KAayecTBO - MECWUHI, MeOgHM KaTooM M LMHKOB cyndaTt xentaxuppaT, KaTto B
CbLLOTO BpeMe Ce TreHepupaT MHOrM0 MafkKM KONMYecTBa KpauHU OTMagbLm,
npepHa3HayeHu 3a penoHupaHe. B HacTosAwaTa cTaTMs ca onMcaHN MecTOMONOXEHUETO
Ha 3aBop Llap AceH, M3xopHWTe MaTepuanu M TeXHONONMYHaTa CxeMa Ha npoueca.
MpepcTaBeHM ca CbLUO XapaKTepPUCTUKUTE Ha MoJiyyaBaHUTE TMPOAYKTU, KAKTO U
npouenypu 3a MWHUMU3MPAHE Ha BIMSAHMETO Ha NPOU3BOACTBEHUS MNPOLLEC BBPXY
OKoNHaTa cpepa.
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ABSTRACT

A new hydromettalurgical technique, developed by lontech Engineering Ltd - Bulgaria,
recovers valuable metals, copper and zinc, from industrial wastes, such as galvanic
sludges, metal casting slags, baghouse filter dusts, etc. At the same time, the process
creats very small quantity of residual waste for final disposal. These waste materials are
converted to three valuable products - brass, copper cathodes and zinc sulfate
heptahydrate. The location, feed materials and process operations as well as the
technological flowsheet of the Tzar Asen Plant in Bulgaria are described. The products
and procedures for minimizing the environmental impacts from the plant are also
presented.

IV.45. TuHkoBa, T., W. Mpuroposa, N. Huwkos. 2013. Bb3MoXXHOCTKM 332 HaManaBaHe pa3xofa
Ha MopguduMKaTopM M NOBULWIABAHE Ha BofgHaTa eMEeKTUBHOCT MpPU MPOU3BOACTBO Ha
FMNCOBU CTPOUTENHU NnocKocTu. // lognwruk Ha MY «Cs. WBaH Puncku», Coduns, Tom
56, Cg. Il, LobuB n npepaboTka Ha MuUHepanHu cypoBuHu, Cocdusa, oktomepu, 2013, cTp.
145-150, ISSN: 1312-1820, YO K: 622 55, COBISS.BG-ID: 1119801316.

Tinkova, T., I. Grigorova, I. Nishkov. 2013. Possibilities for reducing the consumption of
modifiers and increasing of water effiency in production of plasterboard. // Annual of the
University of Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 56, Part I, Mining and Mineral
Processing, Sofia, October, pp. 145-150, ISSN: 1312-1820, VOK: 622 55, COBISS.BG-ID:
1119801316.

PE3HOME

[Mpn NpoM3BOACTBOTO Ha CTPOUTESHU NJIOCKOCTU U MPOJYKTU, YNATO OCHOBHA CYpPOBUHA €
TMNCbT Ce WM3PasxogBaT 3HAYUTENHM KONIMYeCcTBa BOAA 3@ TEXHOJNIOTUYHU Lenu.
HamansBaHeTo Ha noTpebneHneTo U 61 061€KUMN0 MKOHOMUYECKUTE Pasxoamn n 6u Morno
0a npeBbpHEe TO3U TUM NPOU3BOACTBO B HAaNbJ/IHO €KONOrMYHA U 6e3oTnagHa TEXHONOMUS.
O6ekT Ha wuscnepBaHeTo ca 6e3peareHTHM MeTOoAM 33 HaMansgBaHe Ha pasxopa Ha
TexXHoJIorMyHa Boja 3a xupgpartauuata Ha o06e3BOOHEH rUMNC WM MOBULWABaHE Ha
KayecTBeHUTe MoKasaTeslM Ha KpawWHUTe MPOAYKTU B MPOU3BOACTBEHWUTE YC/OBUA Ha
FMNCOBM CTPOMTENHM nnockocTu. HamansiBaHeTo Ha XWUMUYECKUTE MOAUMDUKATOPU
pobaBsaHM B cbCTaBa Ha runcoBaTta cMec, obnekyaBa MKOHOMUYECKUTe pasxogu 3a
pobaBkM Ha npepnpuatuata. MscnepBaHMATa ca HacoYeHUM KbM M3yyaBaHe Ha
MHOBAaTMBHU U HeTpagMUMOHHM MeTOAM Ha BAUSIHWEe BbPXY CBOWCTBATa Ha BopgaTa
npunaraHa B NPOM3BOACTBOTO, KOUTO NMPOMEHAT NOBeAEeHUeTo U NPy MOBTOPEH KOHTAKT C
nonyxugpaTta. B pesyntat ce Hamansiea BOAO-rMNCOBOTO OTHOLWEHUE U Ce NoOBULIABAT
AKOCTHUTE KaueCTBOTO Ha KpauWHUA NpoayKT. Bb3 ocHoBa Ha nosyyeHUTe pesynrtaTuTe ca
HanpaBeHU 0606WeHN M3BOOM 3a Bb3MOXHUTE MOAXOAM 3@ MOBUIWIABaHe Ha BoAHaTa
e(heKTUBHOCT M HaMansiBaHe Ha KOJIMYECTBOTO Ha A06aBAHUTE XMMUYECKU peareHTU.

ABSTRACT

Production of boards and products whose main raw material is gypsum consume
significant amounts of water for industrial purposes. Therefore, reducing the
consumption, would ease the economic costs and could make this type of production in a
completely green and waste technology. Subject of this study are methods without
reagents to reduce the cost of process water for hydration of dehydrated gypsum and
quality indicators of finished products in the factory for plasterboard. Reduction of
chemical modifiers add to composition of the gypsum mixture relieve economic costs of
business for additives. The research is focused on study the innovative methods of
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influence on the properties of water applied in production that change its behavior in
repeated contact with hemihydrate. This results in reduced water-gypsum ratio and
improving the strength quality of the finished product. Based on the results summarized
conclusions are made about possible approaches to improve water efficiency and reduce
the amount of added chemical reagents

IV.46. Grigorova |, B. Denev, T. Angelov, I. Nishkov. 2013. Sustainable Management of
Mining Wastes and Waste Minimization. // Proceedings of the XX/l International Scientific
and Professional Meeting “Ecological Truth’, Bor, Serbia, 04 - 07 June 2013, pp. 77-82,
ISBN: 978-86-6305-007-5, COBISS.SR-ID 198699020CIP.

Fpuropoea, WU., b. OeHes, T. Aurenos, W. Huwkos. 2013. YcToMuMBO ynpaBfieHUe U
MUHUMU3UPAHE Ha MUHHUTe oTnagbuMl. // CéopHux c goknagn Ha XXl MexgyHapogHa
Hay4YHa u rnpogecnoHanHa cpewya ,EkonornyHa ncruHa’, bop, Copbus, 04 - 07 toHm 2013 r.,
ctp. 77-82, ISBN: 978-86-6305- 007-5, COBISS.SR-ID 198699020CIP.

PE3HOME

Mo BpeMe Ha pobuBa M npepaboTkaTta Ha MONE3HU U3KOMAeMU CbL,ECTBYBA KOHMIMUKT
MeXpy KonuvecTBaTa fobuTa CypoBMHA OT efHaTa CTPaHa M HATPynBaHETO Ha ronemu
KonuMyecTtBa OTMafgb4yHM MPOAYKTM U OMasBaHeTO HA OKOJIHaTa cpepa oOT pApyra.
MornegHaTo oT gpyra rnefgHa Touka obave, B CUTyauuMu Ha CBETOBHU KpU3MW, eQuH OT
MasIkoTO MHAYCTPUANIHA OTPaciu, KOWUTO GYHKUMOHMpPA C MO-FoNdM KanauuTeT e
MUHEpPaNHO-CYPOBUHHUS, KOUTO CMacsiBa HaLLMOHANHUTE UKOHOMUKM Ha MHOMO AbpXXaBu.
JoknagbT nNpefcTaBs aHanM3 Ha €KONOTMYHOTO YrnpaB/ieHWe Ha HeBb30OHoBSieMUTE
NPUPOAHM pPecypcH, KaKTO M Ha TexHoreHHuTe cypoBuHKU. OxapakTepusmpaHu ca
MeToAMTe 3a yNpaBfeHue Ha oTnagbuuTe U ca Habenda3aHN Bb3MOXHUTE MPUITOXKEHUS HA
NPoAyKTUTE, NPOU3BELEHM B pe3yNnTaT Ha NpepaboTkaTa Ha TEXHOMeHHU CYPOBUHM.

ABSTRACT

During the extraction of minerals exists a conflict between quantities of extracted raw
material from one side and the accumulation of grand volumes of waste products and the
environment protection from another. In situations of global financial crisis one of the
few industrial branches that function with bigger capacity are the metalliferous and non-
metalliferous minerals and energy minerals extraction that save the national economies
of many countries. The paper presents an analysis of ecological management of
nonrenewable natural resources and technogenic raw materials. Characterized are the
methods of management of wastes and are noticed the possible applications of products,
produced as a result of technogene raw materials reprocessing.

IV.47. lvanova Y., R. Popov, |. Grigorova, |. Nishkov. 2013. Dewatering Sludge in Sofia
Wastewater Treatment Plant Kubratovo by Organic Flocculant in Drying Beds. //
Proceedings of XV Balkan Mineral Processing Congress, Sozopol, Bulgaria, pp. 610-613,
ISBN: 978-954-353-217-9 (Vol. 1), Publ. House: St. Ivan Rilski, Sofia, UDC: 622.7(063),
COBISS.BG-ID: 1269277668.

MeaHoBa, 0., P. MNonos, WN. Ipuropoea, . Huwkos. 2013. TpeTupaHe Ha obe3BofgHeHU
yTaku c opraHuyHu dnokynaHtu B CNCOB Ky6paToBo, Cocmicka Boga AL, // C6opHuk
Aoknagu ot XV bankaHckn KoHrpec rno oborarsiBaHe Ha oses3Hn uskoraemu, Cosonon,
Bvnrapus, cTp. 610-613, ISBN: 978-954-353-217-9 (Tom 1), U3pa. kbwa ,Ce. MBaH Puncku®,
Codima, YOK: 622.7 (063), COBISS.BG-ID: 1269277668.
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PE3HOME

CodhmickaTa npeyncTBaTeslHa CTaHUMA 3a oTnagbyHu Bogu B Kyb6paToBo e nbpBaTa B
Bbnrapus ronsMa rpapcka npeyvnMcTBaTesiHa CTaHLMA 3a OTNaAbYHU BOAM U efiHa OT Hal-
ronemMute Ha bankaHckua nonyoctpoB. CIMNCOB Ky6paTtoBo e npepHasHayeHa pga
npevymcTBa CMeceHMTe oOTnagbyHM Bogu Ha rp. Codums po creneH, nosBonsiBauia
3ayCTBaHETO MM B NpUeMHUKa - p. Mckbp. YTankoBuAT Kek, Ha uaxog CMNCOB Ky6paToBo e
C BNIAXHOCT, KOATO € TBbpAe BUCOKA 3a NoTpebuTenute B CENCKOTO CTOMAHCTBO. ToBa
Hanara TbpCeHe Ha HOBM UOEU U NPOEKTUPaAHE Ha TEXHUYECKU pPeLEHUS 33 MOCTUraHe Ha
XenaHoto ob6e3BopgHaABaHe. B HacToAwMs poknag ca oTpa3eHM pesyntatute oT
NpoBefeHU MNPOMULLNIEHN eKCMepuMEHTU 3a KpalHo obpaboTBaHe Ha YyTaukute OT
oTnagbyHuTe BoaM, noctbnBawm B CIMNCOB, uype3 ob6e3BopgHABaHE Ha W3CYLUMTESTHU
noneta. lonyvyeHUTe eKcrnepuMeHTaNHU [aHHM, faBaT OCHOBaHMe [a ce TBbPAM, uYe
NMPUIOXKEHMETO Ha MOBeYeTO OT MW3CNefBaHUTE OpPraHUMYHWU peareHTU NOKYNaHTU
L0BeXaa A0 YCKopsiBaHe Ha npoueca gpeHupaHe. Han-pobpu pesyntaTu ca NnoCcTUrHaTu
c ¢nokynaHTta Flopam FO 4650 npu cpegHu go3u 800-1000 g/t.

ABSTRACT

Sofia wastewater treatment plant (SWWTP) Kubratovo is Bulgaria's first large urban
treatment plant and one of the biggest on the Balkan Peninsula. Kubratovo SWWTP is
designed to purify the mixed industrial and sewage wastewater to stage an allowing
discharge into the Iskar River. Sludge cake output Kubratovo WWTP has moisture that of
agriculture consumers is very high. This requires making necessitate looking for new
ideas and technical solutions designing to achieve the dewatering. The paper presents
the results from industrial tests for final processing of sludge entering in the SWWTP
Kubratovo by drying fields dewatering. The data from industrial tests clearly illustrate
that implementation of most of the studied organic flocculants leads to speeding drainage
up. It was found that the best results are obtained using the flocculant Flopam FO 4650
with average doses from 800 to 1000 g/t.

IV.48. Dzhamyarov S., K. Evtiminova, N. Hristov, |. Grigorova, I. Nishkov. 2013. Influence of
Technological Process Waters on the Flotation Parameters. // Proceedings of XV Balkan
Mineral Processing Congress, Sozopol, Bulgaria, pp. 281-285, ISBN: 978-954-353-217-9
(Vol. 1), Publ. House: St. Ivan Rilski, Sofia, UDC: 622.7(063), COBISS.BG-1D: 1269277668.

Ixamsapos, C., K. EBTuMuHOBa, H. Xpuctos, W. Npuroposa, . Huwkos. 2013. BnuaHue Ha
TEeXHOJIOTUYHUTE BOOM BbpXy (NoTauMoHHUTe napametpu. // C6opHuk goknagu or XV
bankaHckn koHrpec no oborarsiBaHe Ha nose3Hu uzkoriaemu, Cosonon, bbvnrapus, cTp.
281-285, ISBN: 978-954-353-217-9 (Tom 1), U3pn. kbwa ,Ce. MBaH Puncku*, Codumsa, YIOK:
622.7 (063), COBISS.BG-ID: 1269277668.

PE3HOME

Haxopuue «Yenoneu» npepcraBnsaBa e4HO OT HaU-rofieMUTe Me4HO-3/1aTHU Haxoauwa B
EBpona, KakTo MO KONMMYECTBOTO Ha [0Ka3aHMUTe 3amacu, Taka U Mo CbAbpXaHMe Ha
metanute Au, Cu, Ag c npomMuwneHo 3HauyeHue B pypaTta. Pypata ce npepa6oTBa fgo
MefHO-3/1aTeH KOHLeHTpaT. HacTtosdwaTta paboTta u3yyaBa BNMAHMETO Ha 0BOpPOTHUTE
TEXHONOINMYHM BOOM BbBPXY GOTaLMOHHMTe napameTpu B Ob6oraTuTtenHa ¢abpuka
,denoneu“. Bb3 ocHoBa Ha npoBefeHUTe nabopaTopHM TecToBe e oOMpefgeneHo
onTUManHoTo BpeMe 3a cMunaHe - 30 MuHyTu. MpoBepeHu ca pepuua NOTALUOHHMU
TecToBe C U3MNO0JI3BaHe Ha PasfIMYHM TeXHONorMyHu Boau. LiMpkynaumoHHaTa Bopa cbe
CUTYPHOCT BNUsie BbBPXY TEXHONOrMUYHUTE MapaMeTpu B Mpoueca Ha droTauus.
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M3BnuuyaHeTo Ha Mep[, NOCTUrHATO MpU M3MON3BaHe Ha Bofda OT LMPKynauMoHHaTa
cucTteMa 3a TexHonornyHa sopa e 90,26%, koeto e ¢ 1,3% no-BMCOKO OT pesynTaTa
MOCTUrHAT 3a WM3BNMYaHe C Boga OT OTNagbKoxpaHunuweTto u 2,5% No-BMCOKO OT
pesyntaTa nNpu TeCcToBe C NPSICHA BoAa.

ABSTRACT

Chelopech Mine is one of the largest copper-gold deposits in Europe. The ore is
processed into copper-gold concentrate. The influence of various technological process
waters on flotation parameters in Process Plant is studied. Based on the laboratory tests
the optimal grinding time has been determined to be 30 minutes. A number of flotation
tests have been conducted using different process waters. Circulation water certainly
influences the technological parameters in flotation process. The copper recovery
achieved when using water from Process Water Circulation System is 90,26% which is
1,3% higher than the recovery result achieved with water from Tailings Pond and 2,5%
higher than the recovery result from fresh water tests.

IV.49. Tinkova T., G. Paraskov, I. Grigorova, I. Nishkov. 2013. Reducing the Consumption of
Process Water and Accelerator in the Formation of a Supersaturated Solution of the
Product of Hydration CaS0..2H,0 and Increasing the Strength Qualities of the Finished
Product in Knauf Bulgaria Ltd. // Proceedings of XV Balkan Mineral Processing Congress,
June 12-16, 2013, Sozopol, Bulgaria, pp. 942-945, ISBN: 978-954-353-218-6 (Vol. Il), Publ.
House: St. Ivan Rilski, Sofia, UDC: 622.7(063), COBISS.BG-ID: 1269277668.

Tunkosa T., I. Mapackos, W. INpuroposa, N. Huwkos. 2013. HaMmansaBaHe Ha pa3xopa Ha
TeXHONOrMYyHa BOJA M YCKOpUTen B npoueca Ha obpasyBaHe Ha NMpecuTeH pasTBOpP Ha
npopyKTa Ha xupgpataumsa CaS0,.2H,0 1 noBulaBaHe Ha AKOCTHUTE KayecTBa Ha KpauHus
NpopyKT B ycnoBuaTa Ha KHayd bbnrapus EOQL. // C6opuuk goknagn ot XV bankaHcku
KOHrpec rio o6orarsiBaHe Ha rnosiesnu nskoriaemu, Cosonon, bvnrapus, ctp. 942-945, 12-16
toHn 2013, Cozonon, Bbvnrapus, ISBN: 978-954-353-218-6 (Tom Il), U3pa. kbwa ,C.. UBaH
Puncku*, Couma, YIK: 622.7 (063), COBISS.BG-1D: 1269277668.

PE3HOME

Hactosuwarta paspaboTka e HacoyeHa KbM WM3cnepBaHe Ha Bb3MOXHOCTUTE 3a
HaMansaBaHe Ha KO/JM4YeCTBOTO BOfAa W YycKopuTen Heobxoaumu 3a obpasyBaHe Ha
npecuteH pasteop Ha CaS0..2H,0 B ycnosusita Ha 3aBop, KHayd Mapuua, c. MegHukapoBo
3a NPOM3BOACTBO Ha MMMCOBMU CTPOUTENIHU MNocKocTU. M3cnepBaHuaTa npepcTasnsasaT
WHTepec nopagu akTa, Ye € HaMmansiBaHe Ha KOJIMYeCTBOTO BOJA B pas3TeBopa, ce
pepyuupa o6WOTO KONMYECTBO BOJA 3a TEXHONOrMYHM LEenM MU3NOoN3BaHO B
Npo13BOACTBOTO U Ce M3pPas3xofBa MoO-Masiko eHeprus 3a uscyllaBaHe Ha MIOCKOCTUTE.
HaMmansiBaHeTo Ha yckopuTens wu3non3eBaH B npoueca Ha pexuppaTauums Ha runc
obnekyaBa MaTepuanHuTe pasxoauM 3a npousBoacTBeHM uenn. 0O6xBata Ha
u3cnepBaHUATA BKJIKOYBA NpoOBeXAaHe Ha peauua dU3sMUYHU Bb3[encTBUS BbPXY BOOATa,
KaTo ce OTuMTa MOBefEeHMeTO Ha runcoBaTa Kawa B eTana Ha XuppaTtauus Ha
KanuuHupaH runc. N3cnepsat ce Bb3MOXHOCTUTE 3a HaMansiBaHe Ha BOAO-TMNCOBOTO
OTHOLIEHMEe Ype3 pecTpPyKTypupaHe Ha BOAHUTe MoneKynn. Bb3 ocHoBa Ha nonyyeHuTte
pesyntaTtu ca HanpaBeHu 0606ui,eHM M3BOAM M Ca U3BEOEHU KOHKPETHU napaMeTpu Ha
thakTopuTe BAUSEWM BbPXY BOAO-TMNCOBOTO OTHOLWEHWE, BPEMETO Ha CBbp3BaHe Ha
rMNCoBaTa Kalla, U AKOCTHUTE CBOMCTBA Ha NMoJly4YeHUTe FMMNCcoBM Tena.
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ABSTRACT

This work presents a study of the possibilities for reducing the amount of water and
accelerator required for the formation of a supersaturated solution of CaS0..2H.0 to
produce gypsum boards in Knauf Bulgaria, the village of Mednikarovo. The studies are of
interest because decreasing the amount of water in the solution reduces the total amount
of water used for the production and consumes less energy for drying boards. Reducing
the accelerator used in the rehydration process decreases the material costs of
production. The scope of the studies includes the implementation of several physical
effects on water, considering the behaviour of the gypsum slurry in the hydration of
calcined gypsum. The impact of gypsum on reduction of the water-gypsum ratio is
examined and the mechanism of interaction is tracked. Based on the results obtained,
summarized conclusions are made and specific parameters of the factors are shown
affecting the water-gypsum ratio, time of binding the gypsum slurry and strength
qualities of the resulting gypsum bodies.

IV.50. Angelov T, G. Savov, A. Tsekov, I|. Grigorova, |. Nishkov. 2013. lonexchange
Operations for Copper and Zinc Recovery and Arsenic Removal at the Devnya Waste
Treatment Plant, Bulgaria. // Proceedings of XV Balkan Mineral Processing Congress,
Sozopol, Bulgaria, pp. 860-863, ISBN: 978-954-353-218-6 (Vol. Il), Publ. House: St. Ivan
Rilski, Sofia, UDC: 622.7(063), COBISS.BG-ID: 1269277668

Anrenos T, I'. CaBos, A. Llekos, W. lpuroposa, W. Huwkos. 2013. MoHoo6MeHHM onepauumu
3a M3B/IMYAHE Ha Mef M LMHK M OTCTpaHsAiBaHe Ha apceH B 3aBop, 3a npepaboTBaHe Ha
otnagbuun, OesHa, bvnrapua. // C6opruk ¢ goknagn Ha XV bankaHcku KoHrpec ro
oborarsiBaHe Ha ronesHu nskoriaemu, Cosonon, bbvnrapusa, ctp. 860-863, ISBN: 978-954-
353-218-6 (Tom II), U3p. kbwa ,Cs. UBaH Puncku®, Codus, YOK: 622.7 (063), COBISS.BG-ID:
1269277668

PE3HOME

MNpe3 uaMuMHanata roguHa 3amno4yHa MNPOEKTUPAHETO M U3rpaXpaHeTo Ha 3aBofd 3a
npepaboTBaHe Ha 0TNaAbLUU C LesN U3BJIMYAHETO HA HAKOW LLeHHM MeTanu U npevyncTBaHe
Ha OTNagHM BOAMW, PA3noOJioXKeH B MHAYyCTpManHata 30HA Ha rpap [esHs, Bbnrapus.
MbpBMS eTan oT TEXHONOrMYHATA CXeMa Ha 3aBOfa BK/HOYBA CMUNIaHe Ha oThagbuuTe
L0 pa3Mep Noaxopsly 3a U3nyxesaHe npu TemMnepatypu go okosno 180°C, nocnegBaHo oT
LBYCTagUMHO U3NYXBaHe C PeLUKNnpaH paduHaT OoT Mpoueca Ha TeyHa eKCTpakuus u
pobaBsiHe Ha okucnutenu. OcTaTbka cnep U3NY)XKBaAaHeETO ce OTHENs U MPOMMBA, a
NPOAYKTUBHUS Pa3TBOP CbAbPXKAW, Mefn, LMHK U eBeHTYyaslHO apCeH ce M3Mnpalia KbM
nocnepBawuTe MWOHOO6MeHHM onepauun. MepHuTe WNOHOO6MeHM onepauun, c
npoussoguTenHoct ot 2400 ToHa/ron. MefHM KaToaW, ce CbCTOAT OT [Be TeYHOo-
eKCTPaKLMOHHM BEPUTrN BCSAKA BKIIHOYBALLA OBe eKCTPaKLMOHU CTbNana, egHo NPOMUBHO
CTbMNAano u gBe peeKCTPakKLMOHHUN CTbMNana, CopbLMOHHA MHCTanauusa 3a A0M3B/INYAHE HA
MeATa U KOHHBEHLMOHANHa eNneKTPONIM3Ha cucTeMa, paboTewa B cyndaTHa cpepa. LuHka
ce usenuya ot begHuUsa Ha Mep pasTteop ¢ D2EHPA B TeuyHo-eKcTpakLMOHHA Bepura cbe
cnepHaTta KoHdpurypaumsa 3Ex3Wx2S. HaborateHaTa opraHuM4yHa ¢hasa cnep ToBa ce
peekcTpaxupa c 6epeH enekTponuUT, nNpoayuupauku 6oraT enekTPonUT, KOUTO ce
“3nonsea 3a nonyyaeaHe Ha 1200 ToHa/roAuHa LMHKOBM KaTogM C NMoMoL,Ta Ha npouec
Ha enekTponusa. WMHcTanauuata 3a OTAeNIsHe Ha apCeHa ce CbCTOM OT fABa
nocnepoBaTenHu etana: 1) OBycTagMMHO YyTasiBaHe Ha apceHa [0 MojlyyaBaHe Ha
HepasTBOPMM CKOPOAMUT M 2) KpalHO oTAeNsHe Ha apceHa C NMoMoLTa Ha CrewuuasnHo
cb3papeHa 3a Tasu uen MoHoobMeHHa cMona. B HacTodwarta cTtaTua ca npefcTaBeHM
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JJ,eTai;IHHO onncaHMe Ha TexXHONorn4yHuTe npouecn M cCxXxeMaTa Ha 3aBo,u,a, KaKTo ¢
npepBuXxXnaHnte OCHOBHU NPOU3BOOCTBEHU NMOKasaTenu.

ABSTRACT

In the past year, design and construction of waste treatment plant for metal recovery and
water treatment, located in the industrial area of town of Devnya, Bulgaria was initiated.
The first step in the plant flowsheet is regrinding of the waste to a size, which make it
amenable to leaching at the temperatures used here (typically up to 180 °C). This is
followed by two-stage leaching with recycled raffinate as the leach medium and with
oxidant addition. The leach residue is separated from the slurry and washed, while the
copper and zinc (and eventually) arsenic rich solution proceeds to ionexchange recovery
and removal operations. The copper ionexchange operations with overall annual
productivity of 2400 tones copper cathodes consists of two solvent extraction trains, each
comprising two extraction stages in series, one wash stage and two stripping stages,
followed by sorption facility for final copper recovery and conventional electrowinning in
sulfate media. Zinc is recovered from copper-barren raffinate in 3Ex3Wx2S solvent
extraction circuit using D2EHPA extractant. The loaded organic is then stripped using
spent electrolyte, producing advance electrolyte for recovery of 1200 t/a zinc by
electrowinning. The arsenic removal circuit includes two successive steps: 1) two-stage
precipitation of arsenic to obtain the insoluble scorodite and 2) final removal of arsenic
using specially designed for this purpose ion exchange resin. Operating descriptions and
the technological flowsheet of the Plant, as well as experience and performance are
provided.

IV.51. Valkanov N., |. Grigorova, I. Nishkov, R. Bodurova, M. Damianov. 2013. Minerals
liberation management of lead-zinc flotation ore. // Proceedings of XXIll World Mining
Congress, Quebec, Canada, 11-15 August, 2013, paper N2 622, ISBN: 9781926872155
1926872150.

BbnkaHos, H., U. Npuroposa, N. Huwkos, P. Bopgyposa, M. [lamsHoB. 2013. YnpaBneHue
pasKpMBaHeTO Ha MUHepanuTe Npu noTauuaTa Ha OJIOBHO-LMHKOBU pyau - C60pHuK
Aoknagu Ha XXIll CeeroseH muHeH koHrpec, Keebek, KaHapa, 11-15 aBryct 2013 r,, ctaTtus
N2 622, ISBN: 9781926872155 1926872150.

PE3HOME

B poknapbT ca npepcTtaBeHM pesyntatuTte OT M3CnefBaHe 3@ Bpb3KaTa Mexnay
yrnpaBfieHUeTo Ha pa3KpuBaHe Ha MUHepanuTe U GoTauMaTa Ha 0IOBHO-LLMHKOBU pPyau B
O6oratutenHa ¢abpuka ,Epma peka”, bbnrapusa. M3BbplueH e MOHUTOPUHI Ha LUHKOBUS
0TaUMOHEH LLMKDBA. YCTAHOBEHMU Ca NMPUYMHUTE 33 BUCOKOTO CbAbp)KaHUE Ha CUNULMEB
LMOKCUA, B KPaUHUS LLMHKOB KOHL,eHTpaT. YCTaHOBEHO e, Ye KBapLbT MPUCHCTBA MMaBHO
KaTo cBo6ogHu yYacTuum (> 60-80%) BbB MHUTE tpaKLUM Ha M3CepBaHUTE MPOLAYKTM.
YcTaHoBeHO e, 4ye MO OTHOWeHUe Ha cBoboAHMA KBapL, CeNeKTMBHOCTTA Ha
noTauMoHHUA npouec He e edekTuBHa. EkcnepuMeHTupaHu ca pgBa nopxopa 3a
HaMangBaHe Ha CbAbPXAHMETO Ha KBapL, B LUHKOBUSA KOHLLEHTpPaAT - MPOMUBaHE Ha
thnoTauMoHHaTa nNaHa B LWKbA Ha LMHKOBATa MNpPeYMcTHa hnoTauma u HOBU peareHTu
fenpecopy B LUHKOBUA UUKbN. EkcnepuMeHTanHuTe pesyntatu oT nabopaTopHuTe U
NPOMULLSIEHN TECTOBE MOKasBaT, Ye MMa Bb3MOXHOCT fa ce HaManu CbAbpXXaHUETO Ha
CUIINLMEB OMOKCUL B KpauvHUSA LMHKOB KOHLEHTpaT noBeye OT 2 nbTu, 6e3 pa e
HeobxoaMMo AoOMbAHUTENHO cMunaHe. [lenpecusata Ha cBobofgHUTE KBapLOBU 4YacTULMU
NpU BCUYKU TEXHOJNIOFMYHKU oOrepauun B LIMHKOBUA LUUKbN C pobaBsaHe Ha peareHT
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genpecaHT e npaBuIHOTO peweHUe 3a noJjsiyYyaBaHe Ha BUCOKOKayeCTBeH LUHKOB
KOHUEeHTpPaT, oTroBapdll, Ha USUCKBaHUATa Ha MeTanypruarta.

ABSTRACT

The paper presents investigation results about the connection between the minerals
liberation management and flotation, responding to lead-zinc concentrator “Erma reka”,
Bulgaria. Monitoring of zinc flotation circuit was carried out. The causes for the high silica
content in the final zinc concentrate were established. It has been found that the quartz is
present mainly as liberated particles (>60-80%) in the fine fractions of the studied
products. Regarding the liberated quartz, the selectivity of the flotation process is not
effective. Two approaches were tested to reduce the quartz content of zinc concentrate -
froth washing in zinc cleaner flotation and new gangue depressants in zinc circuit. The
experimental results from bench-scale flotation and industrial tests show that there is
possibility to reduce the silica content of final zinc concentrate more than 2 times without
the need for extensive regrinding. The depression of liberated quartz particles on all
operations of zinc circuit using stage depressant addition is the right solution to produce
high-grade zinc concentrate corresponding to the requirements of metallurgy.

IV.52. NBaHoBa H0., P. Monos, WN. Mpuroposa, N. Huwkos. 2013. TpeTupaHe Ha yTaWku c
opraHuyHu dnokynautu. // foguwrnk Ha MIY«Cs. Uean Puncku», Codnga, Tom 56, Cs. I,
HobuB n npepaboTka Ha MUHepanHu cypoBuHK, Codms, oktomepu, cTp. 111-117, ISSN: 1312-
1820, VOK: 622 55, COBISS.BG-ID: 1119801316.

Ivanova, Y., R. Popov, I. Grigorova, I. Nishkov. 2013. Oraganic flocculant sludge treatment.
// Annual of the University of Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 56, Part Il
Mining and Mineral Processing, Sofia, October, pp. 111-117, ISSN: 1312-1820, YOK: 622 55,
COBISS.BG-ID: 1119801316.

PE3HOME

MpeuncTBaTeNnHaTa CTaHUMA 3a O0TNagbyHU Bogu Ha rp. Codus (CMNCOB Ky6paTtoso) e
eflHa OT Hau-roneMuTe Ha BankaHCKMAT MOSyoCTPOB, KOSATO MPEYUCTBA OTMNAAbUHUTE
BoAM Ha rp. Codus u paroHu okono rpapa. lByctbnanHata cxema Ha C[COB Ky6paTogo,
NMo3BoJiiBa NpeYnMcTBaHe Ha O0TNagbyHMUTE BOAWU [0 CTerneH, NOAX0AsALLA 3@ 3ayCTBAHETO
UM BbB BOJOMNPUEMHUK p. Mckbp, YyBCTBUTENHA 30Ha, BTOpa KaTeropus. Hacrtoswarta
ctatus ce 6asupa Ha pesynTaTtM OT MNpPOBEeAEHM MNPOMULLIIEHU EKCMepuUMeHTU 3a
o6e3BoHSABaHE Ha YTaWKW, OTAENEHM OT MpoLecuTe Ha NPeyUcTBaHe Ha OTMagbyHUTE
BOAM, Ype3 obe3BofgHsABaHe Ha M3cywuTenHu noneta. M3cnepsaHo e 06e3BOAHABALLOTO
LeNCTBME Ha TPU Pa3fIMUYHM KAaTUMOHOTeHHU hrioKynaHTa U3bpaHu, upe3 NpeaBapUTESIHU
nabopatopHu wu3cnepBaHus. Han-pobpu pesyntatM 3a YycKopsaBaHe npoueca Ha
LpeHupaHe ca nocturHatu ¢ dnokynaHta Flopam FO 4650 npu cpegHu pasxonu 800-1000

g/t.

ABSTRACT

Sofia Wastewater Treatment Plant (SWWTP Kubratovo) is one of the largest urban
wastewater treatment plants in the Balkans, which treated wastewater from Sofia and
areas around the city. SWWTP Kubratovo, treated by a block diagram, achieved treatment
to wastewater to a level allowing discharge into receiver - the Iskar River, sensitive area,
the second category. This paper is based on the experiments conducted on industrial to
dewatering sludge that separated of the treatment processes of wastewater, by
dewatering in the drying beds. It made dewatering operation of selected three different
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cationic flocculant, by preliminary laboratory research. The best results are achieved
with flocculant Flopam FO 4650 with average doses from 800 to 1000 g/t for accelerating
the drainage process.

IV.53. AHrenos, T., . puroposa, N. Hnwkos. 2014. MNpernep Ha TeEXHUKUTE 3a TpeTUpaHe
Ha KMCEJNIMHHU PYOHWUYHU ApeHaXHu Boan. // C6opHuk foknagm ot Hay4yHa KoH@pepeHumns
C MeXayHapo[Ho ydyactme “Haykara B ycrnosusi Ha rnobannsaymara’, Keppxanu, ctp. 617
- 621, ISSN 1314-3425, YK: 061.25, COBISS.BG-ID: 1235496164.

Angelov, T., I. Grigorova, |. Nishkov. 2014. A review of acid mine drainage treatment
techniques. // Proceedings of the Scientific Conference with International Particjpation
“Science in the Globalization Conditions’, Kardzhali, pp. 617 - 621, ISSN 1314-3425, UDC:
061.25, COBISS.BG-ID: 1235496164.

PE3IOME

KucenuHHUTe pyoHUYHM OpeHaxXHU Bogu MoraT ga 6bpaTt Bogau ¢ HUCKO pH, o6pasyBaHu
NpYM XMMUYHATa peaKkuus Mexpy BoAa U CynduaHU/MUPUTHU MUHEpanu, KakTo M BOAM C
BUCOKO CbAbpXXaHNE HA TEXKMU MeTasun C NoOYTU HeyTpanHo unm Hucko pH. Ako Tesu Boam
He ce cbbupaT U TpeTuparT, Te MOraT [a OKaXaT BpeJHO Bb3AeUCTBME BbPXY NOO3eMHUTE
W MOBBPXHOCTHUTEe BOAM, (hnopaTta, ayHaTa, BOOHUTE OPraHUM3MM, KaKTO U BbPXY
6eTOHHU M MeTanHU CTPYKTypu (MocToBe). TeXHUKUTe 3a TpeTUpaHe Ha KUCENUHHUTE
PYOHUYHU OpeHaXHW BOAM MoraT fa ce pasfensaT Ha ABe rpynu: akTUBHU M MaCUBHMW.
To3n npernepn oNUCBa OCHOBHUTE U3TOYHULLM Ha KUCENIMHHU PYOHUYHU OPEHAXHU BOOM,
BIUSHMETO UM BbPXY OKOJSIHATA Cpepa, KakTo U TeXHUKUTEe 3a TpeTupaHe, KOUTO ce
M3MN0N3BaT MOHACTOSALLEM.

ABSTRACT

Acid Mine Drainage (AMD) can be acidic waters, formed from chemical reaction between
water and sulfiide/pyritic minerals, as well as metal-rich waters, which may have a near
neutral or low pH. If AMD left uncollected and untreated, it could contaminate ground
waters and local water resources, damaging the plants, wildlife and fish as well as
concrete and metal structures (bridges). AMD treatment techniques can be divided into
two groups: active and passive. This review describes the main AMD sources and the
treatment techniques that are currently used. In addition, potential environmental
impacts of AMD are presented.

IV.54. Huwkos, U., U. Mpuroposa. 2014. YnpaBneHue cbabpXaHUETO Ha KBapL, B LLUHKOBUS
KOHWeHTpaT. // CéopHuk goknagm ot TexHuyecku cemMurHap ,llepcrieKTuBM 3a pa3BuTUETO
Ha MeTanyprudHaTa npepaborka Ha 0/10BHO-LNHKOBU CypoBuHu B boarapus’, Nnosaus,
cTp. 1-8.

Nishkov, I, I. Grigorova. 2014. Zinc concentrate quartz content management. //
Proceedings of the Technical Seminar "Prospects for the development of metallurgical
processing of lead-zinc raw materials in Bulgaria", Plovdiv, pp. 1-8.

PE3HOME

PeanusnpaHa e Hay4yHo-u3CcnepoBaTesiCKa U BHeppuUTeNcka nporpaMa 3a HamansiBaHe
CbAbpPXaHMETO Ha KBapL B LUMHKOBUSA KOHLLeHTpaT, npoussexpaH ot O6oratutenHa
tabpuka ,EpMa peka”. [lporpaMaTa BK/HOYBA TEXHONIOMMYEH OAMUT Ha NpoLecuTe B LLUKbIA
Ha UMHKOBa ¢roTauus, nabopaTopHU uscnegBaHUS 3a HaMansgBaHe CbAbpPXaHUETO Ha
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KBapy, B LMHKOBUA KOHLEHTPAT, MPOMULINIEHU MU3CNefBaHU Ha WMKOHOMUYECKU HaM-
uenecbobpasHua BapuaHT M BHeppsiBaHeTo My B O® ,Epma peka”. [lpoBepeH e
NPOAB/DKUTENIEH MOHUTOPUHI C LLen npocrnefasiBaHe CbAbPXaHMETO Ha KBapy B
CbOTBETHUTE TMPOAYKTM B LUMKbNA Ha UMHKOBA dnotaumsa. Bb3 ocHoBa Ha
3bPHOMETPUYEH, XMMUYEH U MUHEPaNoXKW aHanusuM ca YCTaHOBEHW ¢opMUTE Ha
npucbCcTBUE Ha KBapL, - cBo6oaeH M BbB BUA, HA CPACTbLMU U TAXHOTO CbOTHOLIEHUE BbB
BCMYKMU NMPOAYKTU HA LUHKOBA hnoTaums.

MpoBepeHn ca nabopaTopHM U3CnefBaHMA 3a HaMansiBaHe CbAbPXAHMETO Ha KBapy, B
LMHKOBUS KOHLeHTpaT. TeCTBaHM Ca HOBM peareHTU pucnepratopu v penpecopu 3a
KOHKpeTHUTe ycnoBus Ha 0D ,Epma peka”. lNpoBepeHM ca NpoMULIIEHM TecToBe 3a
yCTaHOBSIBaHe Ha HalU-NoOAX0ASlLMNS peareHTeH pexuM. MacnenBaH e eyekTbT Ha Apo6HO
nopgasaHe Ha KOMBMHAUMS OT peareHT AucnepraTtop U peareHT genpecop. BHegpeH e HoB
peareHTeH peXxuM B TexHonornvyHata cxema Ha O0® ,EpMa peka’, KoeTo ocurypsea
HopManHa paboTta Ha d¢abpukaTta M NPOM3BOACTBO Ha BMCOKOKAYeCTBEH LMHKOB
KOHLLEHTPAT CbC CbAbPXKaHME HA KBapL, B PaMKUTE Ha M3UCKBAHUATA Ha MeTanyprusTa.
bnaropapeHue Ha peanusMpaHaTa HayyHO-u3CNegoBaTeNCKa U BHeApPUTENCKa nporpamMa
0 ,Epma peka” e epuHcTBeHa ¢abpuka B bbnrapus, KofTo npousBexpa LUHKOB
KOHLEHTPAT C KOHTPONIMPAHO CbAbpPXKaHUE Ha CUNULUEB AUOKCUA,.

ABSTRACT

Research and development program has started to established opportunities to reduce
the quartz content in the zinc concentrate produced by Erma Reka Mineral processing
plant. The program includes technological processes audit in the zinc flotation cycle,
laboratory tests to reduce the quartz content in zinc concentrate, industrial tests of the
most economically feasible option and its implementation in the Erma Reka Mineral
processing plant. Continuous monitoring was performed in order to monitor the quartz
content in the respective products in the zinc flotation cycle. On the basis of
granulometric, chemical and mineralogical analyzes the forms of quartz presence - free
particles and in intergrowths and their ratio in zinc flotation products have been
established. Laboratory tests have been performed to reduce the quartz content in zinc
concentrate. New reagents, dispersants and depressants have been tested for the
specific conditions of Erma Reka Mineral processing plant. To determine the most
appropriate reagent regime industrial tests have been performed. The effect of stage
addition of dispersant and depressant reagent combination was studied. A new reagent
regime in the technological scheme of Erma Reka Mineral processing plant has been
introduced, which ensures normal factory operation and high-quality zinc concentrate
production with quartz content within the metallurgy requirements. Due to the
implemented research and development program, Erma Reka Mineral processing plant is
the only factory in Bulgaria that produces zinc concentrate with a controlled silica
content.

IV.55. Anrenos, T., W. lpuropoa, WN. BbnuaHoea, WN. Huwkos. 2014. CpaBHuUTenHO
uscnepBaHe Ha pasfiMyHU MOHOOBMEHHUM CMONM 33 M3BNMYAHE Ha Mef, OT KUCEJIMHHM
PYOHUYHM pOpeHaxHu Bopu. [/ C6opHuk poknagu Ha HaydyHa KoHgepeHuns ¢
MeXAyHapoaHo yyactne “Haykara B ycnosus Ha ranobannsaymnsara’, Keppxanm, ctp. 622 -
626, ISSN 1314-3425, VOK: 061.25, COBISS.BG-ID: 1235496164.

Angelov, T., I. Grigorova, I. Valchanova, I. Nishkov. 2014. A comparison of various ion
exchange resins for the recovery of copper ions from acid mine drainage. // Proceedings
of the Scientific Conference with International Participation “Science in the Globalization
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Conditions’, Kardzhali, pp. 622 - 626, ISSN 1314-3425, UDC: 061.25, COBISS.BG-ID:
1235496164.

PE3HOME

MNpoBeneHO e CpaBHUTENHO M3cnegBaHe Ha YeTUMPU KOMEpPCUAsIHO CblLeCTBYBALLU
NOHOOBMEHHU CMONU, C Len OoL,eHKa Ha crnocobHOCTTa UM 3a M3BAUYAHE Ha Mef OT
KMUCENIMHHU PYOHUYHU OpeHaxHu Bogu. MacnepnBaHeTo BKIOUBa feTalIHO onpepensiHe
Ha NbJHATE U OMEepPaLUOHHU KanauuMTeTu Ha CMOIMTE C MOMOLLTA Ha CepuUs OT KOJIOHHU
onutn. baxa uscnepBaHu cnepgHute cmonu: BMAH, Tulsion CH-90, JH-S400, Lewatit TP
207. PesyntaTuTte OT ONMTUTe MoOKasBaT, Yye MOHoob6MeHHaTa cMmona Lewatit TP207 uma
HalW-BMUCOK KamauuTeT 3a U3BAINYAHE HA Mep, OT KUCESIMHHU PYOHUYHU OpPeHaKHU BOOMW.
HacTtoswarta pabota npepcTaBs NonyvyeHUTe pe3ynTaTu, KakTo U npernepn Ha OCHOBHUTE
TUNOBe MOHOOBMEHHU CMONIU, TEXHUTE XapaKTepUCTUKUTE, eKCNepuMeHTaNlHUTe yC/I0BUS
M oNUTHaTa MHCTanauus.

ABSTRACT

Four commercially available ion exchange resins for removal of copper from acid mine
drainage were compared. Laboratory column tests were carried out to determine the
total and operating capacities of the resins and to evaluate their ability to absorb copper
ions. Experiments were performed using BMAH, Tulsion CH-90, JH-S400, Lewatit TP 207.
Of the four resins tested, Lewatit TP 207 shows the highest capacity for copper removal
from acid mine drainage waters. This study presents the results obtained, the main types
of ion exchange resins, characteristics of the tested resins, experimental conditions and
installation.

IV.56. Grigorova, |. 2014. Briquetting of limestone waste using binding agents. //
Proceedings of International Mineral Engineering Congress, San Luis Potosi, Mexico, Vol.
008, pp. 1-9, (on CD).

lpuropoBa, U. 2014. BpukeTupaHe Ha oTNagbLM OT BapoOBMK CbC CBbP3BalM BeuwecTBa. //
CbopHuk ¢ goknaan ot MexayHaposeH KoHrpec rno MMHepPaaHo nHxeHepcrso, CaH Jlync
MoTtocu, Mekcuko, Tom 008, cTp. 1-9, (Ha CD).

PE3HOME

BapoBuuUMTEe ca yTaeyHM CKanu, CbCTOSAWM Ce MpeauMHo oT MUHepana kKanuut (CaCos).
BapoBuuMTe ca egMH OT HaW-WMPOKO M3MNON3BaHUTe MaTepuanu. B ponbrnHeHue KbM
NMPUOXEHUETO My B CTPOUTENICTBOTO, BAPOBUKBT Ce M3MO0N3Ba B pasfiMYHM 06nacTu, KaTo
KOHTPOJ Ha 3aMbpCABaHETO Ha Bb3AyXa, CUCTEMU 3a MpeuYncTBaHe Ha MUTelHa Boja M
oTnagby4yHu BoaM, cTabunusauusi Ha MNO4Ba, NeKkapcTBa M Ko3MeTuKa. 3a pasnuka ot
TexHonoruaTa Ha 6pukeTupaHe 6e3 CBbP3BALLM Bel,eCTBA, Bb3MOXHOCTUTE HA KOATO Ca
OrpaHuWYeHu, TEXHONOrMATa Ha BpMKeTUpaHe C U3MNONI3BAHETO Ha CBbpP3BalLM BelLecTBa e
Mo-croXHa, HO MpepcTaBnsiBa YHMBepcaneH MeTop, 3a yeppsiBaHe. Tasu TexHonorus
NMo3BoJiiBa MPOU3BOACTBOTO Ha OpPUMKETU MpaKTUYEeCKM OT BCSKAKBU MaTepuanu.
HanuuneTo Ha ronemu konuyectTBa UHKU dpakumuK, nonyvyeHu npu pobus n npepaboTka
Ha MMWHepanHM CYpOBMHM U TBBPAM TrOpPMBA, € MNpepanocTaBka 3a pa3BUTUETO Ha
TexHonorusaTa 3a 6pukeTupaHe. B pesyntaTt Ha pobuBa v npepaboTkaTa Ha BapoBuLU B
Bbnrapua ce obpasyBat ronemMu KonumuyectBa MHU OTNAAbYHU (DpakLUM OT BapOBUK.
Tesn BapoBMKOBM MaTepuanu ca nof opMata Ha 4YacTULM C PassiMYHA 3bPHOMETPUS U
Mopdonorua. HactowumaTt poknap npepctaBs pesyntaTUTe OT M3CNefBaHUATA BbpXY
MeXaHWYHWUTe CBOMCTBA Ha BapOBUKOBU GpuKeTH, NpousBefeHU B nabopaTopHM yCrnoBus,
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c nabopaTopHa 6puKeTHa Mpeca M NOJMMEpPHU OpraHUMYHM CBbp3BalLM BewecTBa. baxa
NpoBefeHN npefBapuUTeNHW TecToBe 3a oOnpepensHe OMNTUMANHOTO KONMUYECTBO
CBbP3BallLM BeLLeCTBA, KaKTO U ONTUMANHOTO HangaraHe 3a npecoBaHe. [pu onTuManHuTe
ycnoBuss 3a 6pukeTupaHe, onpefeneHUM 3a BCeKM BWUA, CBbP3BalLO BeLLECTBO, Ca
npovsBeneHn U 6pUKeTH, KOUTO Ca M3CNlefBaHU 3a AKOCT Ha yaap, AKOCT Ha HaTUCK U
BOO,0YCTOMUYMBOCT. YCTAHOBEHU Ca Bb3MOXXHOCTUTE 3a MPOM3BOACTBOTO Ha KayeCTBEHM
BapOBMKOBU BPUKETU OT BTOPUUHMU NPOAYKTM.

ABSTRACT

Limestone is a sedimentary rock composed largely of the mineral calcite (calcium
carbonate, CaC0;). Limestone is one of the most widely utilized of all earth materials. In
addition to its use in building and construction, limestone is used in diverse applications
such as air pollution control, treatment systems for drinking water and wastewater, soil
stabilization, medicines, antacids, and cosmetics. In contrast to the technology without
using binders, briquetting capacity of which is limited, briquetting with binding agents is
more complex and provides a universal method for utilization. This technology allows the
production of briquettes from virtually any materials. Availability of large amounts raw
material different types fine fractions, obtained by mining and processing is a
prerequisite for the briquetting technology development. As a result of mining and
processing large quantities of limestone by-products, residues and wastes have been
formed in Bulgaria. These limestone materials are in particulate form of varying sizes
and morphologies. This paper presents the investigations results of mechanical
properties of limestone briquettes which have been produced in the laboratory conditions
with laboratory briquette press by polymeric organic binders. Preliminary tests were
carried out to determine the optimal quantity of binders and the optimal briquetting
pressure. Under the optimal briquetting conditions determined for each type of binder,
briquettes were produced and tested for impact, compressive strengths and water
resistance. It was found that the production of durable limestone briquettes from by-
product was viable.

IV.57. 9AHkoBa, T., M. PaHues, WU. Mpuroposa, N. Huwko.. 2015. Be3unaHnpgHo n3BnmyaHe Ha
6naropoAHu MeTanu OT MeTanypruvyHu NpoAayktu. // [logumwrHux Ha MIY «Cs. UBaH
Puncku», Codus, Tom 58, Cs. I, Jobus n npepabotka Ha MUHepanHu cypoBuHu, Codus,
oktomBpw, cTp. 103-107, ISSN: 1312-1820, YO K: 62255, COBISS.BG-ID: 1119801316.

Yankova, T., M. Rancheyv, I. Grigorova, I. Nishkov. 2015. Non cyanide recovery of precious
metals from metallurgical industry. // Annual of the University of Mining and Geology “St.
Ivan Rilski’, Sofia, Vol. 58, Part Il, Mining and Mineral Processing, Sofia, October, pp. 103-
107, ISSN: 1312-1820, YOK: 62255, COBISS.BG-1D: 1119801316.

PE3HOME

MpobneMuTe npu U3NoN3BaHeTO Ha UMAHMAU B MUHHATA U MeTanypruvyHa MHAYCTpUS,
thopMMUpaT 3HAUYMTesNHO ronsaM 6pon M3cnepBaHMsA, HacovyeHUM KbM pas3paboTBaHeTo Ha
eKkosiorocbobpasHM TexXHONOrMM 3a Wu3BAUYaAHe Ha bnaropogHu Metanu. [lpouecsbT
UMaHMpaHe ce pas3BMBAa MHOrMo WHTEH3UBHO. 3a BpPeMeTO OT BbBEXOAHETO My B
npoMuwneHa ekcnnoataumna (kpas Ha XIX Bek M HauyanoTto Ha XX BeK) U [0 AHecC ToBa e
OCHOBHUAT TEeXHOJIOrMYeH Mpouec 3a nojsyyaBaHe Ha bnaropofeH MeTan KaTo KpawHa
nponykuus. lpes nocnegHUTe roguHU ce HabnpaBa cepuoseH MHTepec B HaMUPaAHeTOo
Ha anTepHaTUBM unu nopobpsiBaHe Ha Beve U3npobBaHU, HO He A0TaM paLMOHaNU3UPaHU
npowecu Npu U3BnnYaHeTo Ha bnaropogHu Metanu. Bucokata TOKCMYHOCT Ha ankanHuTe
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CONMM Ha UMaHOBOOOpPOLHATa KWUCeNMHa, HanaraT HeobxopouMocTTa fpa ce BOAAT
MHTEH3UBHWU MW3CNefoBaTeNicku paboTu 3a 3aMeHsHeTO MM C no-cnabo TOKCUYHU
peareHTU. B cTaTuATa ca CUHTe3MpaHM Hau-obellaBalUTe TEXHONOMMM KaTo -
TMokap6amupgHo “u TMocyndaTHo U3BNUYaHe, XNopUgHo, 6poMHO 7
TUOLMAHUOHOU3NY)KBaHe, KaKTO U HAKOU XanoreHngu u arnoMepauuv oT TUNA ,Bbr/inwa
- 1eTPos“N He Ha NOCNEeAHO MSACTO Pa3/IMYHU LLAMOBe MUKPOOpPraHM3Mu. Bcekn eguH ot
n3bpoeHUTe Mo-rope MpoLEeCU MMa CBOUTe MpenuMMCTBAa M He[OCTaTbUM CMpPSAMO
BCEM3BECTHOTO LMAHUOHO M3BNMYaHe. B cBeToBeH Maw,ab ca nNpoBefeHUM MHOXeCTBO
nabopaTopHM TecToBe 3a onpepgensiHe eeKTUBHOCTTa Ha Te3n MeTopau. o BpeMe Ha
U3NY)XBAaHETO MNPOTUYAT CJOXHU XUMUUYHM TNpoLecu U e Heo6XoQMMO NOCTOSIHHO
noafbpXaHe Ha MapaMeTpuTe Ha cuctemata. [lonyyeHUTe BMCOKM CTEMNeHU Ha
U3B/IMYAHE HA LLeHHU KOMMOHEHTU M no-cnabaTa TOKCMUHOCT [aBaT OCHOBaHWE Tesu
MeTOAM A Ce cYMTaT 3a NoOXoAsAlWM anTepHaTUBU Ha LMAHUAHOTO U3BNIUYaAHE.

ABSTRACT

The issues surrounding the use of cyanide in the mining and metallurgical industries, has
incited considerable number of investigations into the development of more
environmentally benign technologies for extraction of precious metals. Lately, the
cyanidation process has developed very intensively. Since the time from its introduction
into the industrial use (by late 19" century and early 20" century) and today, it is the main
technological process for the obtaining of noble metals, as a final salable product. Over
the past years, a serious interest in finding an alternative or improve on already tested,
but not so streamlined processes for recovery of precious metals have been observed.
The high toxicity of the alkaline salts of hydrogen cyanide acid, impose the necessity of
intensive research to replace these salts with less toxic reagents. The most promising
alternatives as: thiocarbamide and thiosulphate leaching, chloride, bromine and
thiocyanate leaching, as well as some halides and “coal-oil” agglomeration and last but
not least various strains of microorganisms have been discussed in this paper. Each of
the abovementioned processes has its advantages and disadvantages to the notorious
cyanide leaching. Numerous laboratory tests to determine the effectiveness of those
methods have been globally conducted. Usually, complex chemical processes during the
leaching operation have occurred and the constant maintenance of the system
parameters it's required. The high precious metals recovery rates and the lower toxicity
are giving cause, that these methods could be considered as suitable alternatives to the
cyanide leaching.

IV.58. TuHkoBa, T., U. Mpuropoea, . Napackos, U. Huwkos. 2015. KoMnosuTHuM MaTepuanu
Ha ocHoBaTa Ha runc u nenenuvHa. // logmwHuk Ha MY «Cs. BaH Puscku», Cotuns, ToMm
58, Cs.. Il, JobuB n npepaboTka Ha MUHepanHW cypoBUHW, OKTOMBpM, cTp. 118-122, YIK:
62255, COBISS.BG-ID: 1119801316.

Tinkova, T., I. Grigorova, G. Paraskov, |. Nishkov. 2015. Composite materials based on
gypsum and fly ash. // Annual of the University of Mining and Geology “St. Ivan Rilski’,
Sofia, Vol. 58, Part I, Mining and Mineral Processing, Sofia, October, pp. 118-122, YO K:
62255, COBISS.BG-ID: 1119801316.

PE3HOME

N3cnepBaHo e BAUAHUETO Ha reHepupaHaTta OT U3rapdHeTo Ha Bbrinla nenesyiMHa, Bbpxy
CBOMCTBaTa Ha CTpouTeJsiIHM MaTepuannm Ha OCHOBaTa Ha TuUnMC. np0M3BOJJ,CTBOTO Ha
rMncoeyu KOMMO3UTU ChbAbPXauwn nponu3BogcTtBeHU OTMagbLm 6u OTroBopusio Ha
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HY)XOWUTE Ha CbBpPeMeHHUTe TEeXHONIOrMM 3a Cb3[aBaHeTO Ha 3eJleHU CTPOUTESTHU
MaTepuanu, cnegBalku MofUTUKATa Ha ycToMumBo paseuTue. OCHOBHATa LeN Ha ToBa
npoyyBaHe e ga ce M3crefBa NpoMsHaTa B MOBeOeHMETO Ha rMMcoBaTa CycneH3us M
U3roTBEHUTE runcoBu obpasum ypes pobaesiHe Ha Pa3fIMYHO MPOLLEHTHO CbAbpXKaHue
nenenuHa B peuentata (5%, 15%, 25%, 35%, 45%). 06xBaTa Ha uscnenBaHeTO BK/OYBA
npoBexpaaHe Ha nabopaTopHM M3NUTBAHMA OTrOBapAlWM Ha CTaHgapTUTe, KaTo
PasNMBHOCT Ha rMNcoeaTa CycneH3us, BpeMe Ha CBbp3BaHe U CbOTHOLWEHWe BOZA-TUMC.
Baxa u3cnenBaHW SKOCTHUTE MOKasaTeNM Ha MPUroTBEeHWTe FUMCOBM Tena, TAXHaTa
BOOO- M MoXapoycTonumsocT. [lonyyeHuTe pesynTaTM MoKasBaT MOBUILIABaHe Ha
TEUNMBOCTTA Ha rMrncoBaTa CMec U yab/KaBaHe BPeMeTo Ha CBbp3BaHe B pe3ynTaT Ha
HaMansiBaHeTo Ha KOSIMYeCTBOTO CBbP3Ball0 BEL,ecTBo.

ABSTRACT

It was investigated the influence of the generated fly ash from coal combustion on
gypsum-based building materials properties. Gypsum composite manufacturing with high
content of industrial waste would meet the needs of advanced technology in production of
green building materials, following the policy of sustainable development. The main
objective of this study was to investigate the changes in the behavior of the suspension
and prepared gypsum specimens by adding different percentages of fly ash in the recipe
(5%, 15%, 25%, 35%, 45%). The scope of the study includes conducting of laboratory tests
on gypsum slurry based on the standards as flowability, setting time and water-binder
ratio. It was examined strength properties of prepared gypsum bodies, their water and
fire resistance. The results obtained show an increasing of gypsum slurry flowability and
increasing of setting time as a result of binder amount reduction.

IV.59. Baukuuesa M., U. MNpuroposa. 2015. Kputepuu 3a nsbop Ha pasppobsaBalia MalimHa.
/| loguwHuk Ha MY «Cs. WeBaw Pusncku», Codusa, Tom 58, Cs. lll, MexaHusauus,
eneKkTpubunKaumsa MU aBTomaTmsaumusa Ha MUHUTe, okTomBpM, 2015, cTp. 51-55, ISSN: 1312-
1820, YIK: 62255, COBISS.BG-ID: 1119801316é.

Vatskicheva, M., |. Grigorova. 2015. Selection criteria for crushing mashine. // Annual of
the University of Mining and Geology “St. Ivan Rilski’, Sofia, Vol. 58, Part lll,
Mechanization, Electrification and Automatization in Mine, Sofia, October, pp. 51-55, ISSN:
1312-1820, YO K: 62255, COBISS.BG-ID: 1119801316.

PE3HOME

CrtatusiTta e noceBeTeHa Ha KpuTepuute 3a u3bop Ha paspgpobaBawa MawuHa KaTo
OCHOBHA MalIMHA MpUM PeLUKIMPAHETO HA TEeXHOreHHM W CTPOUTENIHM OTnagbuw.
PasrnepaHu ca cblecTByBawmTe KpUTepumn 3a u3bop Ha MawuHU 3a pasppobaBaHe Ha
6eToHM, apMupaHn 6eToHM, ryMa, nnacTtMaca M AbpBO, T.e. HA MaTepuanu C SIKOCTHMU
nokasaTenu, BapupalM B LWMPOK AMana3oH. HanpaBeHM ca NpenopbkM M HACOKMU 3a
6bpewa paboTa.

ABSTRACT

The article is devoted to the selection of criteria for the grinding machine as the main
equipment for recycling of technogenic and construction waste. It discusses existing
criteria for selection of machines for crushing concrete, reinforced concrete, rubber,
plastic and wood, i.e. materials with strength characteristics, varying within a wide range.
Recommendations are made and directions for future work.
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IV.60. Grigorova, |. 2015. Industrial minerals processing waste - new secondary products.
/| Proceedings of XVI Balkan Mineral Processing Congress (BMPC 2015), Beograd, Serbia,
June, pp. 1077-1082, ISBN: 978-86-82673-11-8 (MI), UDC: 622.7(082), COBISS.SR-ID:
215733516.

puroposa, WN. 2015. Otnagbumn ot npepaboTkata Ha MHAYCTPUANHU MUHEpPanU - HOBM
BTOPUYHU NPORYKTW. // CbopHux ¢ goknagu Ha XVI basnkaHcku KoHrpec o o60rarsBaHe
Ha nonesHu nskonaemmu (BMPC 2015), Benrpap, Cbp6us, oHu, ctp. 1077-1082, ISBN: 978-
86-82673-11-8 (MI), VOK: 622.7 (082), COBISS.SR-ID: 215733516.

PE3HOME

Llenta Ha HacTodwaTta pas3paboTka e pa u3cnefBa Bb3MOXHUTE pelleHUs 3a
OMoN30TBOpPSIBaHe Ha OTMagbLUTE OT MHAYCTPUanNHU MuHepanu. MpepcTaBeHU ca [Ba
npuMepa - dMHU 0TNAAHU HpakLUM OT NPOM3BOACTBOTO HA BEPMUKYIUT M OTNaAbLM OT
npepaboTkaTa Ha BapoBULLUM. BepMUKYNUTHT € MUHepan oT rpynarta Ha XuapocnanTe u
nopo6HUTE Ha TAX MUHepanu. BapoBuuMTe ca yTaeyHu CKanu, CbCTOALLM Ce MPeaUMHO OT
MUHepana KanuuT (kanuueB kap6boHaT). [pes nmocnegHUTe roAMHU U3CnepoBaTenuTe
TbpCAT e(EeKTUBHW, WKOHOMUUYECKM U €eKONOrMYHM MeTooM WU  pelleHUs 3a
onon3oTBOpsiBaHe Ha oTnagbuute. lNpu pobuBa M npepaboTkaTa Ha BapOBULM U
BepMUKYNUT B Bbbnrapus ce obpasyBaT rosieMu KonumyecTsa pUHU 0TNagbUHU paKkLUM.
Te3n MaTepuanu ca nop popMaTta Ha YacTULM C pasniMyHa 3bPHOMETpPUS U Moptonorus.
MoHacToAwWweEM Te3n BTOPUYHM TMPOAYKTU Ce CKNagupaT Ha LEeHHM naowu u
npencTaBnaBaT NoTeHUManeH 3aMbpcuten. PaspaboTteHa Gewe Hay4yHoU3cnepoBaTescka
nporpaMa, C LeNn u3yyaBaHe Ha Bb3MOXHOCTUTE 3a MPOMU3BOLACTBO Ha OpukeTu oT
BTOPUYHMU NPOAYKTU, MONYYEHU OT BEPMUKYNUT U BapoBUK. bpukeTute 6axa nponseeneHu
Mo TexHoNormsATa CbC CBbp3BalLM BelecTBa. TasuM cTaTus NpepcTtaBa pes3yntatute oT
u3cnegBaHUATa BbPXY MeXaHUYHUTe CBOMCTBA Ha BAPOBUKOBM WU BEPMUKYNUTOBMU
6pukeTuH, NpousBefeHn B nabopatopHu ycnosusi, ¢ nabopatopHa 6GpukeTHa npeca no
TeXHONOrMA CbC CBbp3BalWiM BeuwiecTBa. OnpepeneHnM ca onTUManHMTE 3a Mpoueca
YyCNIOBUS - ONTUMANHOTO KOJIMYECTBO CBbP3BalLM BeW,eCTBa U HanaraHe Ha 6pukeTupaHe
3a BCcekn MaTepuan. [pyM ycTaHOBEHUTE ONTUMAJIHU YCNOBUS Ha BpukeTupaHe 3a BCEKM
BWUL, BTOPUYEH NPOOYKT U CBbpP3BallLM Bew,ecTBa ca NPoOM3BeneHN U U3NUTBAHU BpukeTH
3a AKOCT Ha ypap, SKOCT Ha HAaTUCK M BOAOYCTOMYMBOCT. [loKasaHU ca Bb3MOXHOCTUTE 3a
NMPOM3BOACTBOTO Ha KayecTBeHW OpuKeTM OT OTMaAbLM, NONYy4YeHUM npu pobuB w
npepaboTka Ha BapoBULMU U BEPMUKYIIUT.

ABSTRACT

This study aims to investigate the possible solution for utilization of industrial minerals
processing wastes. Two examples are given - vermiculite fines and limestone processing
wastes. Vermiculite is a naturally occurring mineral compound composed of shiny flakes,
resembling mica. Limestone is a sedimentary rock composed largely of the mineral
calcite (calcium carbonate). Over recent years researchers have been looking for
effective economic and environmental methods and solutions for processing waste
utilization. As a result of mining and processing large quantities of limestone and
vermiculite by-products, residues and wastes have been formed in Bulgaria. These
materials are of varying sizes and morphologies. Currently these waste products are
stockpiled using valuable land space and are a potential contaminant. Research and
development program has started to established opportunities to obtain briquettes from
vermiculite and limestone by-products. Binding agents are used for strengthening the
briquettes. This paper presents the investigations results of mechanical properties of
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limestone and vermiculite briquettes which have been produced in the laboratory
conditions with laboratory briquette press by binders. The optimal quantity of binders and
briquetting pressure for each material were determined. Under the optimal briquetting
conditions for each type of materials and binders, briquettes were produced and tested
for impact, compressive strengths and water resistance. It was found that the durable
briquettes production from industrial mineral processing waste was viable.

IV.61. Ranchev, M., V. Kovacheva, I. Grigorova, I. Nishkov, D. Mochev, D. Nikolov, A.
Angelov, T. Pukov. 2015. Technological Parameter Analysis in the Secondary-tertiary
Crushing Stage in Assarel Concentrator. // Proceeding of XVI Balkan Mineral Processing
Congress (BMPC 2015), Beograd, Serbia, pp. 139-145, ISBN: 978-86-82673-10-1 (Ml), UDC:
622.7(082), COBISS.SR-ID: 215731468.

PaHueB, M., B. KoBauesa, /. I'puroposa, U. Huwkos, [1. Moues, [1. H1ukonos, A. AHrenos, T.
MbkoB. 2015. AHanu3 Ha TexHONOrMYHUTE napaMeTpu B Kopnyc «CpepHo M CUTHO
TpoweHe» B O6oratutenHa dabpuka Acapen. // C6opruk c goknagn Ha XVI bankaHcku
KoHrpec rno oborarsaBaHe Ha rosnesHu mskornaemu (BMPC 2015), Benrpag, Cvupbusa, cTp.
139-145, ISBN: 978-86-82673-10-1 (MI), VOK: 622.7 (082), COBISS.SR-ID: 215731468.

PE3HOME

Mpe3 nepuopa 2011 - 2013 r., kopnyc «CpefHO M CUTHO TpolWeHe» Ha Hal-rongamara
oboratutenHa cdabpuka 3a npepaboTka Ha MegHa pyga Ha bankaHuTe - «Acapen» bewe
M3LAN0 PeHOBMpPaH, C HOBM KOHYCHM Tpowaukun «Metco». [lopobpsBaHeTo Ha
TexHoJlormyHata CxeMa [ponpuMHece 3a MO-BUMCOKA  MPOM3BOLMUTENIHOCT  Ha
oboratutenHaTta ¢abpuka. Cnep npuka4YBaHe Ha TEXHOJIOTMYHUTE aKTyanusauum e
n3BbPLWEHO NoapobHO NpoyyBaHe Ha npoueca Bb3 OCHOBA Ha 3anMcaHUTe napameTpu u
B3eMaHe Ha npobu oT notoumte. OLeHeHN ca BCUUYKM (DYHKLUM HA pasnpepesieHue Ha
pa3MepbT Ha YacTtuumTte. OnpepeneHn ca epeKTMBHOCTTA Ha NpecsBaHe, HAKOU UHOEKCU
Ha pasgensiHe M TOYKUTe HA npecsBaHe. AHanusMpaHum ca napaMeTpuTe Ha
etheKTUBHOCTTA. [peacTaBeHOTO NpoyyBaHe 3aBbpLlUBa C NMPenopbku 3a nopobpeHus B
etheKTUBHOCTTA Ha cxeMaTa 3a pasgpobsBaHe Ha cypoBMHaTA.

ABSTRACT

During 2011 to 2013 year the secondary-tertiary crushing department of the “Assarel”
concentrator, the largest copper-ore processing factory on the Balkans has been
renovated implementing “Metso” cone crushers. The improved flowsheet contributed to a
higher productivity of the whole concentrator. Upon completion of the technological
updates, a detailed study of the process has been carried out based on the recorded
parameters and the sampling of the flows, all size distribution functions of the solids
have been evaluated. The screening efficiency, some separation indices and the sieving
section points have been determined. The performance parameters have been analyzed.
Recommendations for the improvements of the crushing flowsheet performance
conclude the presented study.

IV.62. Tinkova, T., I. Grigorova, |. Nishkov. 2015. New approaches on gypsum body
composite materials addition. // Proceedings of XVI Balkan Mineral Processing Congress
(BMPC 2015), Beograd, Serbia, pp. 1069-1075, ISBN: 978-86-82673-11-8 (MI), UDC:
622.7(082), COBISS.SR-ID: 215733516.
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TuHkoBa, T., W. Tpuroposa, WN. Huwkos. 2015. HoBu nopxoguM KbM pobaBkuTe B
KOMMNO3UTHUTE MaTepuanu oT runcoeu tena. // CbopHuk ¢ goknagn Ha XVI bankaHcku
KoHrpec rno oborarsaBaHe Ha rosnesHn mskornaemu (BMPC 2015), Benrpap, Cbpbus, oHu,
cTp.1069-1075, ISBN: 978-86-82673-11-8 (MI), VOK: 622.7 (082), COBISS.SR-ID: 215733516.

PE3HOME

Tasu ctatva npepctass nperneg Ha Bb3MOXHOCTUTE 3@ MoJsiyyaBaHe Ha €KOJIOTUYHO
UMCTU KOMMO3UTHWU MaTepuanum Ha OCHOBaATa Ha runc, ypes pobaBsHe Ha OTNAQBUHM
NPOAYKTU U PasnUYHM MUHepanHu fo6aBkU. 3HAUMTENHOTO noTpebneHne Ha NPUpoaHU
pecypcu poBexpa [0 HapacTBalla HYXAa OT 3aMecTBaHeTO0 MM CbC CUHTETUYHMU
€KBMBANEHTU. 3aMeCcTBaHETO HA MPUPOOHUTE MUHEpasHU (OPMMU Ha TUNCHLT C HEroBu
CUHTETUYHU eKBUBaNEeHTU, KaTo ¢ocdorunc, 6oporunc, gecyndorunc u cayoporunc B
cTpouTenHaTa UHAYCTPUSA e CTbMNKa B pellaBaHeTo Ha npobnemMute ¢ U3TOWaBaHETO Ha
NPUpoOOHUTE Pecypcu, HO He e A0CTaTbYyHO 3a pellaBaHe Ha NPo6AeMbT C NPOMULLNEHUTE
oTnagbuuM W eHepruMHata edeKTUMBHOCT. [lpM MPOM3BOACTBOTO Ha CTPOUTESTHM
MaTepuanu BCce MoBeye ce cnefBaT MOOeNUTe 3a YCTOMYMBOCT U MUHUMU3UPAHE Ha
oTnagbyHUTE MPOAYKTWU, Haped C ONTUMU3UPaHe U HaManaBaHe Ha KOHCyMauuaTa Ha
eHeprus. B cbuw,oto BpeMe MMa M CTpeMeX KbM 3anasBaHe WAM nopobpsBaHe Ha
KayectBoTo. HeobxoguMocTTa OT peuuKnupaHe U pasBUTME HA TexXHONOorumTe 3a
«HyneBu» 0TNagbuM, BKAOYBAT M gobaBsHe B cbCTaBa Ha KOMMO3UTUTE Ha PasfM4YHU
HeopraHMYHM MaTepuanu, KaTo KOMMNOHEHTU B peuenTUTe, MeTanypruyHa LWNakKa,
auvoncua, BapoBuK, nenenvHa u gp. B Hakou cnyyam Morat pga 6bpoaT onTUMU3IMPaAHU U
CBOMCTBA KaTo SKOCT, U3APBXIUBOCT, CbOTHOWEHME BOAa/CBbP3BallL0 BELWEeCTBO U Terno
Ha rurncoeuTe cMecu. MisyyaBaHeTo Ha Te3n Bb3MOXHOCTU € MHTEepecHOo nopagu akTa, ve
MOXe [a Ce MNMOCTUrHe HaMansdBaHe Ha KOJNIMYeCcTBOTO OTNaAbLM WM MOXe paa bbpe
anTepHaTMBa 3a HaMansiBaHe Ha 3aMbpCsBaHeTO Ha oKonHaTta cpepa. OT gpyra cTpaHa,
HaMansiBaHeTo Ha noTpebneHneTo Ha eHeprus u Bopa, yupes pobaBssHe Ha MWUHepanHu
KOMMOHEHTU MOXe Aa bbae apyr NONOXMUTENeH acrnekT NpM KOHTPOJa Ha 3aMbpcaBaHeTo.

ABSTRACT

This paper presents an overview of the possibilities of eco-friendly gypsum-based
composite materials formation by addition of waste products and various mineral
additives. Significant consumption of natural resources causes a growing need of
synthetic equivalents replacing. Application of synthetic forms as phosphogypsum,
fluorogypsum or desulfogypsum in construction industry as natural mineral structures
substitutes is a step-in problem solving with natural resources exhausting, but it is not
enough to solve the problem with industrial waste and energy efficiency. Building
materials manufacturing increasingly are followed sustainability patterns and waste
minimizing by products simultaneously optimization and energy consumption reducing. At
the same time there is the striving of retaining or quality improving. Recycling necessity
and zero waste technologies consist in adding of different inorganic materials as
components of the recipes including metallurgical slag, diopside, limestone and fly ash.
Properties such as strength, durability, water / binder ratio and weight of plaster
mixtures in some cases can be optimized. Studying of these possibilities is interesting
due to the fact that the decreasing of waste amount can be achieved and it can be an
alternative for environmental pollution decreasing. On the other hand, energy and water
consumption decreasing by mineral components addition could be another positive
aspect in the pollution control.
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IV.63. Ranchev, M., |. Grigorova, V. Kovacheva, D. Mocheyv, |. Nishkov, D. Nikolov, A.
Angelov, T. Pukov. 2015. Grinding in Assarel concentrator - improvement ways. //
Proceeding of XVI Balkan Mineral Processing Congress (BMPC 2015), Beograd, Serbia, pp.
147-152, ISBN: 978-86-82673-10-1 (MI), UDC: 622.7(082), COBISS.SR-ID: 215731468.

PaHueB, M., W. M'puropoea, B. Koeauesa, [1. Moues, 1. H1wkos., [1. H1ukonos, A. AHrenos, T.
MbkoB. 2015. Uukbn Ha cMunaHe B O6oratutenHa cabpuka Acapen - HauuHM 3a
nopobpenue. // C6opHuxk ¢ goknagm Ha XVI BasnkaHCKu KOHrpec ro ob6orarsiBaHe Ha
nonesnn mnskornaemu (BMPC 2015), Benrpag, Cbpbusa, ctp. 147-152, ISBN: 978-86-82673-
10-1 (MI), YOK: 622.7 (082), COBISS.SR-ID: 215731468.

PE3HOME

M3BbpweHo e noapobHo M3yyaBaHe Ha MapaMeTpuUTe Ha MNpoleca Ha CMUNaHe U e
U3BbPLIEH aHaNMU3 Ha pa3MepbT Ha YacTUMLUTE Ha BCUYKU MPOLYKTU, peannusnmpaHu ca u
KPUBU Ha CUTOBUTe aHanusu. [pocneneHo e KayecTBOTO Ha Mpoueca CMUiaHe, KaTo e
u3cnepBaHa M CTeMeHTa Ha pasKpuMBaHe Ha 3bpHaTa. Bb3 ocHoBa Ha nonyvyeHuTe
pe3yntatu M TexHUs noppobeH aHanM3 ca HanpaBeHU HAKOU nNpensiokeHus 3a
nopobpaeaHe pexuma Ha paboTa. Ha nbpBo MacTo TpabBa fa ce BbBefe NpefnBapuTenHa
KnacuduKkauus Ha hUHUS NOACUTOB NPOAYKT Clefl fe3uMHTerpaumsa c Len, HaMansiBaHe Ha
OTPULLATENTHOTO BAMSIHWE Ha MPOMEHsWMTe ce napamMeTpu - [ebuT, cbabpXaHUe Ha
TBbpAa hasa M 3bpHOMeTpUYeH cbeTab. Mo To3u HauuH we ce u3berHe u npecMuUnaHe Ha
pa3sKpUTUTE PYLHU MUHEpasHM YacTuLM, BoLew,0 0o npo6nemMmn B OCHOBHA hnoTaums.

ABSTRACT

Detailed study of the grinding process parameters has been made and size analysis of all
products and size distribution curves have been elaborated. Following the quality of the
grinding has been determined and examined closely, and the degree of liberation
established. Based on the results and a detailed analysis, some suggestions for the
improvement of the operation mode have been made. First, an implementation of
preliminary classification of the fine undersize product after disintegration should be
involved in order to minimize the negative influence of the frequently changing
parameters as flow rate, solid content, grain size distribution. In that way, also a
decreasing of the overgrinding of the valuable minerals should be achieved.

IV.64. Tinkova, T., G. Paraskov, I. Grigorova, I. Nishkov. 2015. Utilization of construction
waste as a raw material in manufacturing in gypsum base compositions. // Journal of
International Scientific Publications: Materials, Methods & Technologies, Vol. 9, pp. 414-
421, ISSN 1314-7269 (Online), Published at: www.scientific-publications.net, UDC: 001.

Tunkosa, T., I. Mapackos, W. I'puropoea, N. Huwkos. 2015. N3non3BaHe Ha CTPOUTENHU
OTNaAbUM KaToO CypoBUHA NpU NPOU3BOACTBOTO HAa KOMMO3SUTHU MaTepuanum Ha rurncosa
ocHoBa. // Cnucanmne 3a MexXgyHapogHu HayyHu mnybnukaumm. Matepmuanu, merogn u
rexHonoruu, Tom 9, cTp. 414-421, ISSN 1314-7269 (oHnamH), [ly6nukyBaHO Ha:
www.sciaching-publications.net, Y K: 001.

PE3HOME

Tasn craTtusa npepcrtaed na60paTopHM n3cnenBaHnUa 3a YCTaHOBAHe Ha HOBU
Bb3MOXHOCTHU 3a MNMPUJIOXKEeHUEe Ha CTPOUTeJZIHM oTnagb4yHU MaTepUuasini U NOTeHUUaNHOTO
MM U3MnosisBaHe, KaTto KOMMOHEHT MpU Npou3BogCTBOTO Ha CTPOUTENIHU MaTepuasin Ha
rmncoea ocHoBa.
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KaTo noTteHuManeH ceKTop Ha npunoxeHue 6ewe Npoy4yeHO NPOU3BOACTBOTO HA HOB TUM
€KOJIOFMYHO YMUCTU KOMMO3UTU Ha runcoBa ocHoBa. OCHOBHUAT ¢hOKYC € Haco4yeH KbM
u3cnepBaHe CBOMCTBATa Ha rMrncoBaTa CBbp3Balla CMec C pas3finvyeH OSN Ha BrpajeHuTe
B Hes CTPOUTENHM OTnagbyHM MaTepuanu 5-45%. [lpoekTupaHo M wuscnepBaHo e
nosegeHneTo B ,CypoBO“ CbCTOSIHME HA CMeC OT FUMC M OTNagbuM B CTAHOAPTHO
CbOTHOlWlEeHMe Bopa/cBbps3Ballo  BewecTBo. MsanonseaHata 3a  M3c/iefBaHeTo
MHOFOKOMMOHEHTHa CMeC OT CTPOMTENHM OTMagbuM NpepcTtaBnsiBa cpegHa npoba Ha
CATHEX OT TPOLAYHO-COPTUPOBBYHUTE MHCTanauum Ha penarta 3a npepaboTtka Ha
cTpouTenHu otnagbuu. [poBepeHM ca u3cnepBaHUMs 3a M3yyaBaHe MNOBEOEHMETO Ha
rMrcoBa CycneHsus, CbAabpXKalia oTnagbuu U cyxu npobu. OxpapakTepusmpaHm ca 3a
SIKOCT Ha HATUCK WM orbBaHe, abcopbumoHHa CrNocobHOCT M cTerneH Ha cBuBaHe. Bb3
OCHOBA Ha nony4vyeHuTe pesynTtatu bewe ycTaHOBEHO, Ye NMPUroTBeHaTa CMec OT FUMC U
oTnagbuWu e anTepHaTMBa 3a NPOMU3BOACTBOTO HA CTPOUTENTHU NMPOAYKTU HA OCHOBATAa Ha
runc. MN3nonsBaHeTo Ha TecTBaHaTa CMec B MPOM3BOACTBEHWUTE Mpouecu BoAM [0
HaMmansBaHe noTpebneHMeTo Ha eHeprusa U Boaa.

ABSTRACT

This paper presents a laboratory investigation of new application opportunity of building
waste materials and potential usage as a component in production of gypsum based
building materials. Production of new type eco-friendly gypsum based composites was
studied as a potential utilisation sector. The main focus is directed on gypsum binder
mixture properties examination with different proportion of incorporated construction
waste materials 5-45%. It was designed and tested fresh state behaviour of gypsum-
waste mixture and specimens in standard water/binder ratio. Construction waste
material is a fines obtained by combined crushing-sorting installations. Slump flow test
of gypsum-waste suspension and dry samples characteristics as compressive and
flexural strength, water absorption and shrinkage were tested. On the basis of the
obtained results, it was established that the prepared gypsum-waste mixture is an
alternative for the production of gypsum based building products. Using the tested
mixture in manufacturing processes lead to reduction in the energy and water
consumption.

IV.65. Ranchev, M., I. Grigorova, V. Kovacheva, D. Mochev, I. Nishkov, D. Nikolov, A.
Angelov, T. Pukov. 2015. Improvement Possibilities of Disintegration Process in Assarel
Concentrator. // Proceeding of XVI Balkan Mineral Processing Congress (BMPC 2015),
Beograd, Serbia, pp. 153-159, ISBN: 978-86-82673-10-1 (MI), UDC: 622.7(082), COBISS.SR-
ID: 215731468.

PaHues, M., W. 'puroposa, B. KosaueBa, [1. Moues, U. Huwkos, [. Hukonos, A. AHrenos, T.
Mbvkos. 2015. Bb3MoxHOCTM 3a nopobpsBaHe Ha npoueca pesuMHTerpauus B
O6oratutenHa dabpuka «Acapen». // C6opHuk c goknagn Ha XVI bankaHckn KOHrpec rno
oborarsaBaHe Ha rnonesnn nskonaemu (BMPC 2015), Benrpag, Cbpbusa, ctp. 153-159, ISBN:
978-86-82673-10-1 (MI), VIOK: 622.7 (082), COBISS.SR-ID: 215731468.

PE3HOME

B O6oratutenHa cabpuka «Acapen» ce npepaborsaTt Tpu Tuna pyau. Tesm Tpu Tuna ce
pasnuMuyaBaT, KakTo NO pa3Mep Ha 4acTuuuTe, Taka M NO MUHepaneH cbctaB. B
OboratutenHa abpuka «Acapen» nocTbnea 3a oboraTtaBaHe cMec OT TpUTe TUMNa pyau.
Ilpyra xapakTepHa 4yepTa Ha u3xopHaTa pyaa e GMHOTO pasnpepeneHne Ha pygHUTe
MuUHepanu. [pepaboTBaHaTa CypoBMHA € CbC CPABHUTENHO CI0OXKEH MUHepasieH CbCTaB -
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BUCOKO CbAbpXaHMe Ha MNUPUT U U3BbHPEAHO BUCOKO CbAbPXAHME Ha TFNIMHECTU
MUHepanu. [NnuHecTuTe arperatu TpsibBa pa ce paspywart npu NpouecuTe Ha NpoMUBaHe
M YacTUYHO aBTOreHHo cMunaHe. M3BepeH e nogpobeH aHanu3 Ha npouecuTe No Bpeme
Ha pesuHTerpaumns. OueHeHM ca GyHKUMMTE Ha pasnpepeneHMe Ha pasMepbT Ha
YyacTuuMTe, U3BBPLIEHO € Mpoy4yBaHe Ha edeKTMBHOCTTA Ha Mpoueca CMUNaHe M
napaMeTpute Ha Knacudukauusa. PaspaboTteHn ca peweHus 3a nopobpsiBaHe
etheKTUBHOCTTA Ha npoueca gesnHTerpauus.

ABSTRACT

Three species of ore present the feeding in the concentrator of Assarel copper mine.
Those three types differ in their size of the particles, as well as in the mineral
compounds. A blended mixture of these three types enters the flotation factory. A further
feature of the ore is the fine “scattering” of the valuable minerals. The ore is of a complex
mineralogy with high pyrite content and extraordinary percentage of clay minerals. The
clay aggregates should be destroyed in the first step of dilution of the run of mine. A
detailed analysis of the processes during the disintegration has been led out. Particle
size distribution functions of the solid have been estimated, a study of the performance of
the comminution and the parameters of classifying has been accomplished. Some
variances to improve the disintegration performance have been elaborated.

IV.66. Angelov, T., T. Yankova, M. Rancheyv, |. Valchanova, |. Grigorova, |. Nishkov. 2016.
Experimental Study for Non-Cyanide Recovery of Silver from Zinc Cake Residue. //
Proceeding of ISWA World Congress, Novi Sad, Serbia, 19-21 September 2016, pp. 685-697,
ISBN 978-86-7892-837-6, UDC: 628.4:005.5(082), COBISS.SR-ID: 307816199.

Aurenos, T., T. lHkoBa, M. PaHues, W. BbnuaHoBa, W. lpuroposa, U. Huwkos. 2016.
EkcnepuMeHTanHo wuscnepgBaHe Ha Bb3MOXHOCTUTE 3a 6e3uMaHUpHO M3BAIMYAHE HA
cpebpo oT UMHKOB Kek. [/ C6opHuk foknagn Ha CBeTOBHMS KOHrpec Ha MexayHapogHara
acoymnaums 3a TBbpan ornagwvuyyu (ISWA), Hoeu Cap, Cbpbus, 19-21 centemepu 2016 r.,
cTp. 685-697, ISBN 978-86-7892-837-6, YOK: 628.4: 005.5 (082), COBISS.SR-ID:
307816199.

PE3HOME

lNpoBepeHo e eKCNepuUMEHTaNHO U3cnefBaHe 33 U3BJIMYAHE Ha cpebpo OT LMHKOB KeK,
reHepupaH rnpu MOKpo U3BAMYaHe Ha uuMHKoBa yrapka B KUM AL - rp. lNMnosague wu
CbAbpXKal, 3HAYUTENIHUM KONMYecTBa LLeHHM MeTanu, Kato uuHK (18,7%), men (1,03%),
onoso (5,0%) wn cpebpo (150 g/t). MpoBepeHUss MUHepanoXKW aHanu3 MokKasa, 4e
OCHOBHUTE MWHEpPasHM a3 B LMHKOBUSA KEK Ca LUHKOB (hepuT, LMHKOB xuppocyndar,
runc, aHrnesuT u nnymbosipo3ut. MUscnepgBaH e npouechbT Ha U3BANYAHE Ha cpebpoTo oT
LMHKOBMS KeK C noMmowTa Ha TuokapbamupHo u TuocyndaTtHoO usnyxsaHe. bewe
n3cnepBaHoO BAUMSHUETO HA Pa3fIMYHKU NapaMeTpu Ha MpoLeca KaTo BpeMe Ha U3nyXBaHe
MW HauumH Ha pobaBaAHe Ha peareHTUTe. MakcMManHo u3BAMYaHe Ha cpebpo npu
TuocyndatHoTo wm3nyxkeaHe oT 83,6% e poCcTUrHaTo npu cnegHute ycnosus: 40 %
CbAbpXaHMe Ha TBbpAa ¢asa, 0.5 M amoHuer Tuocyndat; 1 M amoHnsk, 0,2 M MmepeH
cyndat neHtaxugpat, pH = 8-10, temnepatypa 20°C n BpeMe Ha usnyxeaHe 24 vaca. lo-
obewaBawy pesynTaTu ca MoJslyyeHUM C M3nonseaHe Ha Tuokapbamupg u xeneseH (llI)
cyndart kato okucnuten. ONnTuManHuTe ycnoBus 3a TMokap6aMMOHOTO U3NyXBaHe, NMpu
KOMTO Ce MoCTMra MakCUMasnHo usBnuM4yaHe Ha cpebpo ot 94,3% ca: 40% cbabp)KaHMe Ha
TBbpAa asa, 10 g/l Tuokapbamup, 4 g/l TpuBaneHTHo xensaso, 0.5 g/l HaTpueB
metabucyndut, pH = 1, temnepatypan 30°C u BpeMe Ha wusnyxsaHe - 20 MUHYTMK.
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Pesyntatute oT npoBegeHUTe eKCNepuMeHTUM MOoKasBaT, 4Ye MNOo-NMepcrneKTUBeH Mo
OTHOWEHMe edheKTUBHOCT Ha U3BNINYAHE, BPpEME Ha U3NY)XBaHe U HauMH Ha pobaBsiHe Ha
peareHTUTe e TWoKapbaMMOHUAT MeTofd 3a 6esuMaHMOHO U3NyXBaHe Ha cpebpo oT
LMHKOB KekK.

ABSTRACT

Experimental study was conducted on zinc cake residue, produced from the conventional
zinc hydrometallurgical roast-leaching process in KCM 2000 AD (Bulgaria) and
containing considerable amounts of valuable metals such as zinc (18,7 %), copper (1,03 %),
lead (5,0 %) and silver (150 g/t). Microscopic analysis showed that the main phases
present in the zinc cake residue are zinc ferrite, zinc hydrosulfate, gypsum, anglesite and
plumbojarosite. Silver recovery from the zinc cake by thiourea and thiosulfate leaching
was investigated. The effects of various parameters on the process like leaching time and
reagent additions were examined. The maximum silver recovery during thiosulfate
leaching - 83,6% is achieved at the following conditions: 40% solids, 0,5M ammonium
thiosulfate, IM ammonia, 0,2M copper sulfate pentahydrate, pH=8-10, 20°C temperature
and leaching time of 24 hours. More promising results in silver leaching were obtained by
use of thiourea with ferric sulfate as an oxidizing agent. Silver recoveries in the thiourea
leach system with maximum recoveries of silver being 94,3% using: 40% solids, 10 g L
thiourea, 4 g L' ferric iron, 0,5 g L' sodium metabisulfite, pH=1, 30°C temperature and
leaching time of 20 minutes. Experiments conducted on the zinc cake residue showed
that the thiourea is more promising of the two leaching agents trialed in terms of
recovery efficiency, leaching time and reagent additions.

IV.67. Ranchev, M., L. Tsotsorkov, D. Nikolov, A. Angelov, T. Pukov, I. Grigorova, I. Nishkov.
2016. Sampling Tests of Metal Accounting Streams in Assarel Concentrator. // Proceeding
of XXIV World Mining Congress, Rio de Janeiro, 18-21 October 2016, pp. 272-278, ISBN:
978-85-61993-11-5, CDU: 622/5: 502/504.

PaHues, M., J1. Uouopkos, . Hukonos, A. AHrenos, T. [1bkoB, WU. puroposa, N. Huwkos.
2016. EkcnepuMmeHTM no onpobsaHe 3a wu3uMcnsiBaHe Ha CcToKoBMSA 6anaHc Ha
TexHonornyHuTe notouu B O6oratutenHa dabpuka ,Acapen’. // CéopHuk ¢ poknagn Ha
XXIV CseToBeH murHeH koHrpec, Puno ge )XXarespo, bpasunus, 18-21 oktomepu 2016 ., cTp.
272-278, ISBN: 978-85-61993-11-5, VO K: 622 / 5: 502/504.

PE3HOME

Bb3 ocHoBa Ha pe3yntatuTe TMOJIyYeHU OT TEXHONOMMYHUS OAUT, U3BBLPLIEH B
O6oratutenHa ¢abpuka Acapen e npoBefeH HeMpPeKbCHAT MPOMULILNEH EKCNEPUMEHT.
M3BbpweHn ca npouepypu no onpobeaHe (6asuMpaHo Ha BpeMe), 3a pa ce U3CnenBa
BJIUSHMETO Ha OTBOpPa Ha OTCeKaTens MpU HanpeyHO CeYeHUe Ha MOTOKa OT KpauHus
noTauMoHeH OTNaAbK BbPXY MNpefAcTaBUTesNIHOCTTa Ha npobute. o BpeMe Ha
MHOYCTPUANHUSA eKcnepuMeHT 6ewe peanusupaHa wu34vepnaTenHa nporpaMa 3a
MOHWUTOPUHI Ha pasnuyHuTe ycnoeus (Aebut, TypbyneHuus, 3anyweaHe, cerperauus u
Ap.). 3a na ce U3BbLPLIM NO-NpPeLU3eH aHanu3 Ha NoJiyYeHUTe JaHHU U Oa ce onpepenv
TOYHOCTTa Ha MpouefpypaTta 3a B3eMaHe Ha Npobu, ca oLeHEeHU CTAaTUCTUUECKU TEXHUKMU,
KaTo (YHKLUMM Ha CTaHOAPTHO OTKJIOHEHWE U OTHOCUTESIHU Pas3fIMKU MexXAy rpewkuTe
npu onpo6BaHe. [NpeAcTaBeHN ca U NPUHLUMHUTE CTBIMKU 3@ YCTAHOBABAHE Ha PEXWUM Ha
onpo6BaHe. basupalkuM ce Ha noNyvyeHUTe pes3ynTaTM M TAXHaATa CTaTUCTUYecKa
o6paboTka ca OUEHEHW OMNTUMANIHUTE TEXHOJIOTMYHM napaMeTpu, KaTo OTBOP Ha
oTceKaTesls U UHTepBan 3a onpobBaHe.
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ABSTRACT

Based on the results of the technological audit carried out in Assarel concentrator, a
continuous industrial experiment has been conducted. Time-basis sampling procedure, in
order to examine the influence of the cross-stream cutter aperture on the sampling
representativeness of the final flotation tailings stream has been carried out. Moreover, a
comprehensive monitoring program of the various conditions (mass flow rate,
turbulence, clogging, segregation, etc.) occurring throughout the industrial experiment
has been accomplished. To perform a more precise analysis of the obtained data and to
determine the accuracy of the sampling procedure, a statistical technique such as
standard deviation functions and relative differences between the sampling errors has
been evaluated. In addition, a principal steps in establishing a sampling regime have been
presented. Stand on the collected results and their statistical treatment the optimum
technological parameters, such as sample cutter aperture and sampling interval have
been evaluated.

IV.68. Ranchev, M., L. Tsotsorkov, D. Nikolov, A. Angelov, T. Pukov, I. Grigorova, |. Nishkov.
2016. Representative Sampling - the way to the Precise Metal Accounting. // Proceeding
of XXIV World Mining Congress, Rio de Janeiro, 18-21 October 2016, pp. 253-262, ISBN:
978-85-61993-11-5, CDU: 622/5: 502/504.

PaHueB, M., J1. Llouopkos, [. Hukonos, A. AHrenos, T. lbkos, W. Npuropoea, K. Huwkos.
2016. MpepcTtaBuTenHo onpobBaHe - NBTAT KbM MNPELU3HOTO U3YUC/IABAHE
TexHonornyHua 6anaHc Ha Metanurte. [/ CéopHuk ¢ goknagm Ha XXIV CeeroseH MuHeH
koHrpec, Pno pe XaHnenpo, Bpasunug, 18-21 oktomepu 2016 r., cTp. 253-262, ISBN: 978-
85-61993-11-5, CDU: 622/5: 502/504.

PE3HOME

KniouoBata oTnpaBHa Touka 3a TOYHMA 6anaHc Ha MeTanute e cbbupaHeTo Ha
npepcTaBuUTeNIHM Npobu OT TeXHONOrnYHMTe noTouu. [NpoBeneH e TEXHONOrMYEH OOUT U
oueHKa Ha obopypBaHeTo, MpoLefypuUTe U MpPaKTUKUTe, npunaraHm B OboraTtutenHaTta
tabpuka 3a npepaboTtka Ha MegHu pyau «Acapen». OcBeH nogpobHO MpoyyBaHe Ha
npouenypuTe 3a onpobeaHe, nabopaTtopHoTo 06opyABaHe, LOKYMEHTU, NEPCOHAN, KOWUTO
M3BbPWBA [MOEWHOCTUTE MO B3eMaHe Ha npobu, M Te3nu, KOMTO Ce 3aHMMaBaT C
n3BbpWBAHETO Ha 6anaHc Ha MeTanuTe, e U3BbPLUEHA U eKCMepMMeHTasiHa npouepypa Ha
OCHOBHUTE BXOOHM U U3XOOHW TeXHONOrM4Hu notouun. CneumanHo BHMMaHue obaue e
06BbpPHATO Ha MeXaHMYHOTO onpobBaHe OT 3axpaHBaWLMSA NYAN U OTNALBYHUSA MPOAYKT,
HeobxoQMMM 3a OTUMTAHE Ha TexHonornyHua 6anaHc Ha MeTanute. OueHeHM ca
Bb3AEeWCTBMETO Ha KOHCTPYKLUMUATA Ha oOTcekaTensd, no-cneuuManHo Ha OTBopa M
CKOpPOCTTa, KaKTo U Ha TypbyneHTHOoCTTa M cerperaumusita. 3a nepuop ot egHa paboTHa
CMsiHa ca NpoBefeHU MUIOTHU TeCTOBE C pas3siM4yeH pasMep Ha OTBOpPA Ha OTCeKaTens,
onpobBaMkKu 3axpaHBaAHETO W KpaWHUTe OTNagbyHU noTouu. EKcnepuMeHTanHuTe
pesyntaTu SICHO MoKasaxa HeobxopuMmocTTa OT yBenuM4vyaBaHe OTBOpPA Ha OTceKaTens,
KaKTO 3a 3axpaHBalLus, Taka U 3a KpalHUS OTNafbyeH MOTOK, KOETO ofnpepesieHo e
LoBefe [0 No-TOYHU U NpPenCcTaBUTENIHM NPobu 3a 0TYMTAHE Ha TeXHONOrn4YHMa banaHc.

ABSTRACT

The key starting point for accurate metallurgical accounting is the collection of
representative samples of the process streams. An official examination (Technological
Audit) and assessment of the equipment, procedures and practices applied in the
concentrator of Assarel copper mine have been conducted. Besides the detailed survey of
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the sampling procedures, laboratory equipment, documents, personnel carrying out the
sampling activities and those concerned with the performing of the metallurgical
accounting, an experimental procedure of the main input and output streams has been
performed. However, a special attention has been paid to the mechanical sampling of the
slurry feed and tailings product, required for the primary metal accounting. Furthermore,
the impact of the sample cutter design, in particular the cutter aperture and speed, the
turbulence around the cutter and the segregation have been evaluated. Over a period of
one work shift, pilot tests with different size of the cutter gap, sampling the feed and the
final tailings streams have been conducted. The experimental results clearly showed the
necessity of an increasing of the cutter opening size for both, the feed and final tailings
streams, which definitely will result in more precise and representative samples for
primary metal accounting.

IV.69. Angelov, T., T. Yankova, M. Ranchev, |. Valchanova, |. Grigorova, I. Nishkov. 2016.
Silver Recovery from Acidic Thiourea Solutions by Cementation and Precipitation
Techniques: An Experimental Investigation. // Proceeding of ISWA World Congress, Novi
Sad, Serbia, 19-21 September 2016, pp. 672-684, ISBN 978-86-7892-837-6, UDC:
628.4:005.5(082), COBISS.SR-ID: 307816199.

Anrenos, T., T. lHkoBa, M. PaHueB, WN. BbnuaHoBa, WN. puropoea, M. Huwkos. 2016.
MN3BnuuaHe Ha cpebpo OT KUCENMHHM TUOKapbaMMOHM pas3TBOPU C MNOMOLWTA Ha
npouecuTe LUeMeHTauusas W yTaaBaHe: EkcnepumeHTanHo wuscnepBaHe. [/ Cé6opHuk
A0K1agu Ha CBeToBHUSA KOHrpec Ha MexagyHapogHara acounaymns 3a TBbPAHN OTN3AbUN
(ISWA), Hoeu Cap, Cbpbusa, ctp. 672-684, ISBN 978-86-7892-837-6, YOK: 628.4: 005.5
(082), COBISS.SR-ID: 307816199.

PE3HOME

HacTosiwoTo ekcnepuMMeHTanHo wu3cnepBaHe M3yyaBa MpouecuTe Ha UeMeHTauus wu
yTasiBaHe 3a U3BAn4YaHe Ha cpebpo oT pa3TBoOp, MOJyYEH NPU KUCENIMHHO TMoKapbaMmupaHo
U3Ny)XXBaHe Ha LIMHKOB KeK. M3cnepBaHuATa 3a LeMeHTUpaHe U yTasiBaHe Ha cpebpoTo
6axa npoBefeHU c pobpe U3BECTHM LLEMEHTALMOHHM areHTW, KaTo anyMUHWUW, LUHK U
Xenss3o, KakTo M C pasTBOp Ha HaTpueB cyndwup KaTto ytauten. HanpaseHo bGewe
CpaBHEHWe MO OTHOLWEeHWEe KUHETUKUTE Ha npouecute M eheKTUBHOCTTA Ha U3BNMYAHeE.
Bcuukm TectoBe 6sixa nposepeHu B nabopaTopHM MexaHUYHM peakTopu, obopyaBaHu €
BXO[,0Be 33 f03UpaHe Ha peareHTu. [lonyyeHnTe pe3yntaTv nokassBaT BUCOKA CTeMNeH Ha
u3BnMYaHe Ha cpebpoTo - okono 94-95% B pamkuTe Ha 60 MUHYTH, Npu cTalHa
TeMmneparypa. Tpsabsa pa ce otbenexu, ye nsBnMYaHeTo Ha cpebpo c anyMnHuUeB npax e
HUCKO NMpY NbpBOHaYasHUTE TeCcToBe, MOPaAM U3MNO0A3BAHETO HA AOMNbIHUTENIEH peareHT
- NOBbPXHOCTHO aKTUBHO BeLLeCTBO, HEO6XOAMMO 3a OMOKPSIHE Ha CUNHO XUApPodobHUS
anyMMHueBus npax u nopobpsBaw,o KOHTaKTa My c TeyHaTa ¢asa. Huckata crteneH Ha
yTasiBaHe Ha cpebpoTto oT 40,35% c nsnonssaHe Ha pa3TBOp OT HaTpueB cyndupa Nokasea
4ye TO3W nopxopn e TPyaHo npunoxum. lNpu M3nonsBaHeTo Ha XeneseH npax, KaTo
LLeMEHTALMOHEH areHT ca MOCTUrHAaTM HauM-pobpu pe3ynTaTtM MO OTHOWEHME Ha
U3BANYAHETO Ha cpebpo M noslyyaBaHe Ha MeXAUHEH LeMeHTauMOHeH NPOoAyKT B CaMo
eauH etan. OcBeH TOBa, U3NON3BAHETO Ha CPaBHUTESIHO €BTUH peareHT U He C/0XHO
obopynBaHe, npaBu npoLeca Ha LleMeHTauuMsa Ha cpebpo ¢ xeneseH npax NepcnekTUBeH
3a NpUIoXKEeHMEe B UHAYCTpUaneH Mawab.

ABSTRACT
The present experimental investigation examines the feasibility of cementation and
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precipitation techniques for silver recovery from pregnant leach solution, produced
during acidic thiourea leaching of the industrial zinc cake residue. Research on the
cementation and precipitation behavior of silver from the solution was carried out with
well-known cementators like aluminum, zinc and iron powders as well as with the
sodium sulfide solution as precipitator. The two techniques were compared to each other
with respect to the process kinetics and the recovery efficiency. All tests were conducted
in stirred laboratory reactors equipped with dosing inlets to supply cementation and
precipitation agents. According to the results obtained, iron and aluminum cementation
showed very high rate of silver recovery - around 94-95% within 60 minutes and at room
temperature. However, it should be noted that the recovery of silver in aluminum
cementation was low in the initial tests due to the hydrophobicity of the used aluminum
powder and was enhanced only after a surface-active agent was employed. The low
degree of precipitation 40,35% using sodium sulfide solution suggests it is hardly possible
recovery route for silver from acidic thiourea leach solutions. Finally, it was concluded
that the use of iron powder as a cementator is advantageous in terms of silver recovery
and reagent additions. The treatment with iron powder resulted in the formation of
cement silver product in just one step. In addition, by using relatively inexpensive reagent
and simple equipment iron cementation process for silver from acidic thiourea leach
solutions show good promise for further scale-up.

IV.70. Ranchev, M., N. Valkanov, |. Grigorova, |. Nishkov. 2016. Zinc Depression in the
Galena Flotation of Erma Reka Concentrator. // Proceeding of XXIV World Mining
Congress, Rio de Janeiro, 18-21 October 2016, pp. 338-348, ISBN: 978-85-61993-11-5, CDU:
622/5: 502/504.

PaHueB, M., H. BbnkaHos, W. MNpuroposa, WU. Huwkos. 2016. [enpecMpaHe Ha UMHK B
raneHuTHaTa noTtauus Ha O6oratutenHa dabpuka «EpMa pekax. // C6opHuk goknaan Ha
XXIV CeeroBer muHeH koHrpec, Pno pe XaHenpo, bpasunus, 18-21 oktomepu 2016 r., cTp.
338-348, ISBN: 978-85-61993-11-5, YOK: 622/5: 502/504.

PE3HOME

B OboratutenHa ¢abpuka «Epma peka» ce npepaboTrBaT 0/10BHO-LMHKOBU pyau. Tesu
Pyou ce XxapaKTepusupaT C MPOMEHNIMB U CJIOXKEH MUHepanieH CbCTaB U (PU3UYHMU
cBoucTBa. Mopagu To3M akT drnoTauMoHHaTa npepaboTka Ha pypaTta ce M3BbPLUBA MO
KOJIeKTUBHO-CeNleKTMBHa (noTaunoHHa cxema. lpunara ce pycTaguMrMHa cenekTUBHA
(hnoTaums, NP1 KOATO LLUHKOBUTE U XKeNe3HUTe MUHepanu ce genpecupart, No3BosssBanku
Ha raneHuTa pa ¢notupa, NocnepBaHO OT aKTMBMpPaHe Ha LUHKOBUTE MUHepanu B
0JI0OBHMS OTNAAbBK, 33 Aa ce peanusumpa LUHKoOBA tdnoTauus. lNposepeHn ca MUHEpPanoXxKu
n3cnepBaHUS Ha MNONMMPaHM npenapaTtu-6pukeTH, KaKTO M KONMMUYECTBEH eNIeKTPOHEH
MWKPOCOHO0B aHaNu3 Ha OJIOBHO-LUHKOBUTE PyAM OT TpUTe Haxopuwa, oT KOUTO ce
pobusat npepaborBaHuTe B Ob6oratutenHa abpuka «Epma peka» pyau. Tesm
U3cnefBaHUA MoKasaxa Hanuuue Ha 6oraT Ha xenaso chaneput (MapMaTUT), CbabpXKall
10,50-12,00% »xena3o, KOUTO e OTKPUT B ABe OT Te3n Haxoguwa. HannumeTto Ha MapMaTuT
B pypaTta 6u poBeno Hau-Beye [0 JIOWWU TEXHOJIOFMYHU MapaMeTpu, NPOU3BOLCTBO Ha
0N0BEH KOHLEHTpaT, 3aMbpCeH C LWHKOBM MWUHepanu MU nocnepBaw,o HaMangBaHe
KayecTBOTO Ha LMHKOBUTE KOHUeEHTpaTu. Llenta Ha HacTosiweTo uscnepBaHe e ga ce
cBefe A0 MUHMMYM (ioTauusaTa Ha MapMaTUT NO BPpeMe Ha pasfenisHeTo Ha OJIOBHUTE U
LMHKOBUTE MUHEpPanu B OCHOBHAaTa raneHutoBa ¢noTtauus. lNposepeHun ca nabopatopHu
(0TAaLMOHHMN TECTOBe, NMPU KOUTO Ca YCTAHOBEHM ponsiTa Ha pH, pasxoabT Ha LLMHKOB
cyndat 1 MmoguduumpaH cynduaeH komnnekc MINFIT®, Pesyntatute ot nabopaTtopHuTte
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(NOTAaLMOHHN eKCMepMMEeHTU MoKasaxa Bb3MOXHOCT 3a [ernpecuss Ha MapMaTUT Mnpu
onpepeneHun ycnosus. bsixa npoBefeHN NMUIOTHU TeCcToBe, KbAETO B NMPUCHCTBMETO Ha
unHkos cyndat (800 g/t) u MINFIT® (200 g/t) npu cToiHocT Ha pH 9,5, M3BNMYaHeTO Ha
0NOBeH KOHLeHTpaT pocturHa 94,00% npu cbobp)xaHue Ha noneseH KoMNoHeHT 73.40%
Pb 1 camo 3,30% Zn B KpaHUS ONIOBEH KOHLEHTpaT.

ABSTRACT

Lead-zinc ores are dressed in “Erma Reka” concentrator. These ores are characterized
with variable and complex mineral composition and physical properties. Due to this fact,
a collective-selective flotation circuit was established. Two-stage selective flotation is
used, where the zinc and iron minerals are depressed, allowing the galena to float,
followed by the activation of the zinc minerals in the lead tailings to allow a zinc float.
Mineralogical studies in polished sections and quantitative electron microprobe analysis
of the lead-zinc ores from the three exploited deposits were held. These surveys showed
the presence of an iron rich sphalerite (marmatite) containing 10.50 - 12.00 % iron, which
was found in two of these tree main deposits. The existence of marmatite in the run-of-
mine, would mostly lead to poor technological parameters, production of lead
concentrate contaminated with zinc minerals and subsequent decreasing of the zinc
concentrates grade. The aim of this study is to minimize the flotation of marmatite during
the separation of the lead and zinc minerals into the galena rougher flotation. Laboratory
flotation tests were conducted, where the role of pH and the consumption of zinc
sulphate and modified sulfides complex MINFIT® were established. The results from the
laboratory flotation tests, showed the possibility of marmatite depression under certain
conditions. Therefore, pilot tests were held, where in the presence of zinc sulphate (800
g/t) and MINFIT® (200 g/t) at the pH value of 9.5, the recovery of lead concentrate reached
94.00 % at a grade of 73.40 % Pb and only 3.30 % Zn in the final lead concentrate.

IV.71. Tpuroposa, U., E. CokonoBa, N. Huwkos. 2017. U3yyaBaHe n aHanu3 Ha TeXHOTreHHMU
Haxoguwa. [/ C6opHuk pgoknagn Ha HaywmoHanHa HayyHa KoHgepeHuna ¢
MexpayHapogHo yvactme “Hayka mn obuecrso’, Kvpaxanu, 05-06.10.2017, ctp. 592-597,
ISSN: 1314-3425, YK: 061.25, COBISS.BG-1D: 1235496164.

Grigorova, I, E. Sokolova, I.Nishkov. 2017. Study and analysis of technogenic deposits. //
Proceedings of the National Scientific Conference with International Participation
“Science and Society’, Kardzhali, 05-06.10.2017, pp. 592-597, ISSN: 1314-3425, UDC: 061.25,
COBISS.BG-ID: 1235496164.

PE3HOME

Mpun pobuea u npepaboTkaTta Ha MMHepanHu pecypcu egsa 10-15% oT BobuTUTE CYpOBUHMU
ce TpaHcdopMmupaT B KpauWHM npopykTu. OcTaHanoTo Konu4vecTeBo npepaboTteH obeM
(oTnagbuM) ce HaTpynBa B OTMafbKOXpaHMAUWA U 06pasyBaHM TeXHOreHHU HaxXo4MLLa,
KOMTO B NMoBevyeTO C/lyyau UMaT OTpULATENIHO Bb3OeUCTBME BbPXY OKOoNIHaTa cpepa. B
CTaTUAAITa Ca M3Y4YeHU U npencTaBeHU (opMUpaHeTO, KaKTO U BbB3MOXHOCTUTE 3a
eKcrnnaoaTaumsa Ha TeXHOFreHHUTEe Haxo4uLWa U TeXHOreHHUTEe MUHEepasHU pecypcu.

ABSTRACT

In mining and mineral processing only 10-15% of extracted raw materials are transformed
into final products. Remaining quantity of processed volume (waste) accumulates in
tailing ponds or waste dumps, and formed technogenic deposits, which in most cases
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have negative effects on the environment. The paper presents technogenic deposits and
technogenic raw materials formation and operation study and analysis.

IV.72. Vatskicheva, M., I. Grigorova. 2017. Stresses and Deformations in the Shredding
Shafts of Two-Shaft Shredder for Crushing of Concrete, Rubber, Plastic and Wood. //
Journal of Mining and Geological Sciences, Vol. 60, Part Ill, Mechanization, electrification
and automation in mines, Sofia, Bulgaria, 2017, pp. 86 - 89, ISSN: 2535-1184, UDC: 622,
COBISS.BG-1D: 1285682660.

BaukuueBa, M., W. puroposa. 2017. HanpexeHus u pedopMauun B pasgpobsaBawute
BafioBe Ha OBYBaNioB lWpenep 3a pasgpobasaHe Ha 6eToH, ryma, nnactMaca u gwpeo. //
CrincaHmne 3a MurHo-reosnoxkure Hayku, Tom 60, Yact Ill MexaHusaums, enekTpudunkaums
M aBTOMaTM3auusa Ha MMHHOTO npousBoacTeo, Codusa, cTp. 86 - 89, ISSN: 2535-1184, YIK:
622, COBISS.BG-1D: 1285682660.

PE3HOME

CtaTvMaTa e nMocBeTeHa Ha U3YMCNsABaHe WU MpoBepKa Ha pasppobsBawute Banose Ha
LBYyBanos wpepep 3a pasppobsasaHe Ha 6eToH, ryMa, nnacTtmaca u abpeo. HanpaseHo e
MOOeNHO u3cnefBaHe Ha paspgpobsBawute BanoBe Ha TakbB TUM  wpepep.
N3cnepBaHusiTa Ha MexaHUWYHOTO HaTOBapBaHe M MoBefeHuMe Ha pasppobsasawute
Ba/fioBe Ca MNpOBeAEeHM uYpe3 pellaBaHe Ha YpPaBHEHUNTA, OMUCBALLM MEXaHUYHUTEe
npouecu npu paboTHM ycrioBUA MO MeToq, Ha KpalHUTe efleMeHTU. 3a LeNiTa e reHepupaH
TpUU3MEpPeH reoMeTpuyeH Mofen Ha BanoBeTe, KOUTO e OUCKPeTM3MpaH Ha NnaHuMpaHa
MpeXka 0T KpalHU eNleMeHTU B NporpaMHaTta cpefna Ha ANSYS MECHANICAL APDL.

ABSTRACT

The article is dedicated on stresses and deformations in the shredding shafts of a two-
shaft shredder for concrete, rubber, plastic and wood crushing. In the present work there
has been performed a modeling study of the shredding shafts of such type of shredder.
The studies of the mechanical load and behavior of the shredding shafts have been
conducted through solving the equations describing the mechanical processes in working
conditions under the finite element method. For this purpose, there has been generated a
three-dimensional geometrical model of the shafts, which has been discretized (digitized)
to a planned network of finite elements in the programming environment of ANSYS
MECHANICAL APDL.

IV.73. Grigorova, |., M. Ranchev, T. Yankova. 2017. Waste Management - Current Trends. //
Journal of Mining and Geological Sciences, Vol. 60, Part I, Mining and Mineral processing,
2017, Sofia, Bulgaria, pp. 83-88, ISSN: 2535-1184, UDC: 622, COBISS.BG-ID: 1285682148.

lpuroposa, U., M. PaHues, T. lHkoBa. 2017. CbBpeMeHHU TEHAEHUUN B YrpaBNeHUETO Ha
otnagbvuun. [/ Cnucavme 3a MurHo-reonoxkute Hayku, Tom 60, Yact |l [Oobue u
npepaboTrka Ha MuHepanHu cyposuHu, Codna, cTp. 83-88, ISSN: 2535-1184, YIOK: 622,
COBISS.BG-ID: 1285682148.

PE3HOME

TBbpouTEe NpoMuwWweHn M 6UTOBM OTNagbLK, OCBEH eKoNoruyeH npobneM, moraT pa
6bOaT U U3TOUHMK Ha pefauuLa LEHHU CbCTaBKKU, BbB Bpb3ka C KoeTo Te TpsabBa pa ce
aHanuaupaT B [Ba acnekta: KaTo npo6neM Ha YCTOMYMBOTO pasBUTUE M KaTo
anTepHaTUBHU CYpPOBUHU. PeweHneTo Ha npobnemMute npu npepaboTkaTa Ha TBbpAUTe
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npoMuwneHn wu 6utoBM oTnagbuum npupobuBa ocobeHa 3HauYUMMOCT, rnopagu
NMOCTENeHHOTO M3TOol,aBaHe Ha NPUPOAHUTE MUHEPaNHU CYPOBUHU U HeobxoamMMocTTa OT
NbJHOLEHHOTO U3M0N3BaHe Ha BCUMYKM BUOO0BE OTNaAbLM, KaTo MonesHu npopyktu. B
pepuua pbpxaeu, kato CALL, 9noHus, epmaHusa, Benukobputanusa, Wseumns u gp.,
yCMewHo ca peweHU MoBe4vyeTo 3ajauyu, CBbp3aHM C npepaboTkata Ha TBbpAUTE
npoMuwneHn n 6utoBmu otnagbuu. Hactoswara paspaboTrka npepcraBa M aHanuampa
Han-o6elaBalMTe TEXHONOrMM 3a OMNOJI3OTBOPABaAHE Ha OTNagbUM MAKM TAXHaTa
nosTtopHa ynotpeba. B cBeToBeH Maw,ab ca M3BeCTHM MHOXECTBO A06pu NpakTUKM 3a
TAXHOTO NpunaraHe.

ABSTRACT

Solid industrial and municipal waste, besides an environmental problem, can also be a
source of several valuable ingredients, in relation to which they have to be analyzed in
two aspects: as a sustainable development problem and as alternative raw materials. The
solution of problems in solid industrial and municipal waste processing is of particular
importance due to the gradual natural mineral resources depletion and the need of the
full use of all waste types as useful products. In several countries, such as the USA,
Japan, Germany, UK, Sweden, etc., most of the tasks related to the solid industrial and
household waste processing have been successfully solved. This paper presents and
analyzes the most promising technologies for waste recovery or re-use. Numerous good
practices for their implementation are known worldwide.

IV.74. CokonoBa, E., N. I'puroposa, U. Huwkos. 2017. Bb3MoXHOCTM 3a ynpaB/ieHWE Ha
TEXHONMOIMMYHM OTMaAbUM NpU  TAXHOTO penoHupaHe. [/ C6opHuk Ha HayyHa
KOH@epeHUNs1 C MexayHapogHo y4vactme ‘Haykara B ycnoBus Ha rn106ann3aymara’,
Kbppyxann, 05-06.10.2017, ctp. 566-571, ISSN: 1314-3425, VOK: 061.25, COBISS.BG-ID:
1235496164.

Sokolova, E., I. Grigorova, I. Nishkov. 2017. On the possibilities of technological waste
management disposal. // Proceedings of the Scientific Conference with International
participation "Science in the context of globalization”, Kardzhali, 05-06.10.2017, pp. 566-
571, ISSN: 1314-3425, UDC: 061.25, COBISS.BG-ID: 1235496164.

PE3HOME

Bcsika rogMHa MWHHUMTE KOMMAHMM MO CBeTa MPOU3BEXZAT TFONeMU KOJIMYEecTBa
otnagbuu. [lpepaboTkata ¥ ob6e3BpexgaHeTo Ha oOTNagbuM Cb3daBa OrPOMHMU
npenu3BUKaTencTBa U U3MCKBaA MyNTUAUCUMNNAMHapeH nogxopd. Monemn konuyectBa oT
oTNapbLM Cca LEeHEeH pecypc u MoraTt ga 6baaT BbpHaTU B NPOU3BOACTBEHUS NpoOLEC MU
LA HaMmepsaT Apyro npunoxeHue. lNpepocTtaBaHeTO HAa Bb3MOXHOCTU 33 ynpaBJieHUEe Ha
oTnagbuuTe NO3BOJIABA NOBTOPHO M3MO0JI3BaHe HAa OTNagb4yHUTE NPoAyKTu. [lopapm ToBa
CblLECTBYBA CTpPeMeX KbM HenpekbCHaToO YCbBbPLIEHCTBAHE HA MeToauTe M
TEXHOJIOrMuTe 3a No-eeKTUBHO YyrpaBNeHUe Ha OTNaAbLMUTE.

ABSTRACT

Every year mining companies worldwide produce large quantities of waste. Waste
treatment and disposal creates enormous challenges and requires a multidisciplinary
approach. Large parts of waste are a valuable resource and can be returned into
production process or to find another application. Providing opportunities for waste
management allows reusing waste products. Therefore, there is continuous striving to
improve the methods and technologies for more efficient waste management.
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IV.75. Vatskicheva, M., I. Grigorova. 2017. Study of dual shaft shredder for crushing of
concrete, rubber, plastic and wood. // Journal of International Scientific Publications:
Materials, Methods & Technologies, Vol. 11, 2017, ISSN 1314-7269, pp. 238 - 253, ISSN 1314-
7269, UDC: 001.

BaukuueBa, M., U. Npuroposa. 2017. UscnepBaHe Ha pByBanoB wpepep 3a pasgpobssaHe
Ha 6eToH, Kayuyyk, nnactMaca W pObpBo. [/ CrucaHme 3a MeEX[YHAPOLAHM HAYyYHU
nybaukaymmn: Marepmanu, merogu n texHonoruu, 6p. 11, 2017, ISSN 1314-7269, ctp. 238 -
253, ISSN 1314-7269, YOK: 001.

PE3HOME

HacTtosiwarta cTaTva npencTtaBs wpepep ¢ oBa Bana, npegHasHayeH 3a pasgpobsaBaHe Ha
6eToOH, Kay4yk, naacTtMaca u gbpBo. MI3yueHU M onucaHu ca CbL,eCTBYBALLUTE MALIMHHU
CTPYKTYPM M e HanpaBeHa knacudukaumsa. N3BbplieH e aHanus Ha TeXHUTe NpeauMMcTBa U1
HepgocTaTbuM. HanpaBeHM ca 3aK/ilOYeHUss OTHOCHO KpuTepuuTe 3a usbop Ha
pasppobsBaliM MaWKUHKU, KaTO OCHOBHO o6opyaBaHe NMpU PeLuUKIIMPaHeTO Ha TEXHOMeHHM
M cTpouTenHu oTnagbuun. J[oknagbT CbUWO Taka npeacrtaBs pesyntatute  oT
U3uncneHMaTa M npoBepKaTa Ha BasoBeTe Ha wpepepa U pasppobsasBauwiata Kamepa.
N3BbpeH e MopeneH aHanus Ha pasppobsBawmTe BanoBe u kamepa. MscnepgBaHuaTa Ha
MexaHW4YHOTO HaToBapBaHe W MoBefeHMe Ha pasppobssawarta KaMepa ca NpoBefeHU
ype3 pelaBaHe Ha YpaBHEHUNTA, OMNUCBAWLM MEeXaHUYHUTe npouecu npu paboTHuU
YCNOBUSA MO MeTon Ha KpalHuTe eneMeHTW. 3a uenTa e reHepupaH TpuU3MepeH
reoMeTpMyeH MOLEN Ha [o/fiHaTa 4acT Ha KaMepaTa, KOMTO € [WUCKpeTu3upaH Ha
niaHUpaHa MpeXa 0T KpaluHW eneMeHTU B nporpamMHaTa cpega Ha ANSYS MECHANICAL
APDL.

ABSTRACT

This work presents two-shaft shredder for concrete, rubber, plastic and wood crushing.
The existing machine structures have been described, and classification has been made.
Analysis of their advantages and drawbacks was performed. Conclusions about the
selection criteria for the machines, as the main equipment for technogenic and
construction waste recycling, have been made. The paper also presents calculation
results and verification of the shredding shafts and chamber of a two-shaft shredder.
Modeling analysis of the shredding shafts and chamber has been performed. The studies
of the mechanical load and behavior of the shredding shafts and chamber have been
conducted. For this purpose, there has been generated a three-dimensional geometrical
model of the shafts and chambers, which digitized a planned network of finite elements in
the programming environment of ANSYS MECHANICAL APDL.

IV.76. Grigorova, |, Tz. Ivanova, M. Ranchev, |. Nishkov. 2017. Pre-contact pneumatic
flotation of silver, lead and copper from zinc cake residue. // Proceeding of XVIl Balkan
Mineral Processing Congress (BMPC 2017), Antalya, Turkey, November 01-03, 2017, pp.
277 - 282, ISBN: 978-975-7946-42-17.

lpuroposa, U., L. MBaHoBa, M. PaHues, U. Huwkos. 2017. ®notauns c npepsaputeneH
KOHTaKT Ha cpebpo, 0N10BO U Mepd, OT LUHKOB Kek. // C6opHuk goknaau Ha XVII bankaHcku
KOHrpec ro oborarsiBaHe Ha ronesHu nskornaemu (BMPC 2017), Autanus, Typuus, 01-03
HoemBpu 2017 r., cTp. 277 - 282, ISBN: 978 -975-7946-42-17.
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OcHoBHaTa Len Ha ToBa U3cnepBaHe bewe ga ce U3yyaT Bb3MOXXHOCTUTE 3a (loTaums ¢
npeaBapuTeneH KOHTAKT 3a M3BAMYaHe Ha cpebpo, 0M0BO M Mefn OT LMHKOB KeK.
N3cnepBaHeTo e npoBepeHo nopg opMaTta Ha nabopaTopHu DNOTALMOHHU EKCNEPUMEHTH
C NHeBMaTUYHa ¢noTaunoHHa MawunHa Mogen PNEUFLOT® (npoussoguten: MBE Coal &
Minerals Technology). HacTodwarta paspaboTka npeacTaBs KpaTbK nMperineg Ha
TEeopeTUYHUTE M MPAKTUYECKM acrneKTU Ha NHeBMaTM4YHaTa (oTauuMsa ¢ NOTALUOHHMU
MalWMHU OT KOJIOHEH TUM, c/iefl KOeTOo MpencTaBA 3bPHOMETPUYHUSA U XUMUYEH aHanus,
KaKTO U MUHepasHUSA CbCTaB Ha 3axpaHBal,aTa npoba. JlabopaTopHMTE eKCNepUMEHTH ca
npoBefeHN Bb3 OCHOBA Ha ONTUMANHUTE TEXHONIOTMYHMU NapaMeTpu Ha ¢oTauMoHHaTa
MawwuHa, KaTo: Aebut Ha cycneHsuaTta (I/h), pebut Ha Bb3gyxa (l/h), pasmep Ha
3axpaHBawmTte gro3n (mm) u gbnbounHa Ha naHa (mm). OcBeH ToBa e u3cnepBaHo
BAMAHMETO Ha pH u Ha dnoTauMoOHHMTE peareHTU BbpXYy CENIeKTUBHOCTTA Ha npoueca.
OCHOBHMTe NpenuM3BUKATEsNICTBA NPU HNOTALUATA HA TO3M KOHKPETEeH NPOAYKT - LMHKOB
KeK, nMpunaraku ¢noTauMoHeH npouec, 69Xa CNOXHUAT MUHepaneH CbCTaB U MHOrO
uHUA  3bpHOMeTpUYeH cbcTaB. [lonyyeHute pesyntatu  oOT  (JIOTALMOHHUTE
eKkcrnepuMmeHTM ob6ave nokaseaT, 4Ye MHeBMaTUYHaTa GoTauua Moxe pa bbpe
nepcrneKkTUBeH MeTop, 3a Mu3BAMYaHe Ha cpebpo, 0/510BO M Mef OT MeTanypruyHus
MeXAWHEH NPOAYKT LUHKOB KeK.

ABSTRACT

The major objective of this research was to investigate the pre-contact flotation
possibilities for silver, lead and copper recovery from zinc cake residue. The study was
conducted in the form of laboratory flotation experiments with pneumatic flotation
machine - PNEUFLOT® (MBE Coal & Minerals Technology). This paper first gives a brief
overview of the theoretical and practical aspects of the pneumatic column flotation and
then presents the particle size and chemical analysis, and mineral composition of the
flotation feed sample. The laboratory batch flotation experiments have been conducted
based on the optimal technological parameters of the flotation machine, such as: feed
slurry flowrate (l/h); air flowrate (l/h); feed nozzles size (mm) and froth depth (mm).
Furthermore, the influence of the pH range of the pulp and flotation reagents selectivity
over the flotation performance, have been examined. The main challenges in processing
this particular zinc cake product using flotation process, were the complex mineral
composition and the very fine particle size distribution. However, the flotation results
indicate that the pneumatic flotation of the zinc cake residue, could be a perspective
method for silver, lead and copper recovery, during the hydrometallurgical zinc
production.

IV.77. Dzhamyarov, S., I. Grigorova, M. Ranchev, Tz. lvanova, |. Nishkov. 2017. Mechanical
Activated Flotation of Depressed Pyrite. // Proceeding of XVIl Balkan Mineral Processing
Congress (BMPC 2017), Antalya, Turkey, November 01-03, 2017, pp. 283 - 288, ISBN: 978-
975-7946-42-1.

Ixamsapos, C., U. Ipuroposa, M. PaHues, L. MeBaHoBa, U. Huwkos. 2017. MexaHuuHa
aKTUBaLMA U nocnepBalla hnoTtauusa Ha genpecupaH nuput. // C6opHuk goknagn Ha XVII
bankaHcku KoHrpec ro oborarsaBaHe Ha rosnesHu wnakornaemu (BMPC 2017), AHTanus,
Typuwms, 01-03 HoemBpwm 2017 r., cTp. 283 - 288, ISBN: 978-975-7946-42-17.
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Haxopuwe ,Yenoney”, Bbnrapus e egHo oT Hal-rofeMuTe MeAHO-3NaTHU Haxoguwa B
Espona. JJobutaTta pyma ce npepaborBa 3a nonyyaBaHe Ha MefHO-3/1aTeH U MUPUTEH
KoHueHTpaTu. Mpu npepaboTkata Ha pypaTa, AenpecusiTa Ha NUPUTa Urpae pellaBalla
pons 3a nNpouM3BOACTBOTO Ha BMCOKOKAYeCTBEH MefeH KOHLUEeHTpaT u B oboraTtutenHa
tabpuka ,AMM-Yenoneu T ce u3BbpWBa C M3NON3BaHeTO Ha HeraceHa Bap (Ca0), B
ankanHa cpepa. CapHa KuMcenuHa ce U3non3Ba 3a aKTUBUPAHE Ha fenpecupaHvs NUpPUT.
MpunaraHeto Ha H,S0, KaTo aKTMBaTOp Ha MUPUT MMa HebBnaronpuaTHO Bb3OEUCTBME,
KaKTO BbpPXY OKOJIHaTa cpepa, Taka M BbPXY TEXHONOrMYHUTE CbOPBXKEHUNATA B
oboratutenHaTa abpuka, nopagun obpasyBaHeTo Ha runcoBu Hanenu. OCHOBHaTa Len Ha
npencTaBeHOTO U3cnenBaHe e Ja ce OTKPUSAT TEXHOJIOMMYHU Bb3MOXHOCTU 3a NpunaraHe
Ha HOBM, anNTepHAaTUBHM TEXHOJIOTUYHU peLlLeHUs 33 eNuMuHuUpaHe obpasyBaHeTo U
HaTPyNnBaHETO Ha FMMNCOBM Hanenu B MAalWWHUTE U CbOPBXEHUATA, NpU dnoTaumusaTa Ha
aKTUBMUPAH CbC cApHa KucenuHa nupuTt. lNpoBepeHn ca nabopaTopHM TecToBe, KOUTO
BKNOYBAT MEXaHUYHO aKTUBMpaHe Ha AernpecupaHus nNUpuT M nocnepsawa ¢notaums
6e3 wusnon3BaHe Ha csApHa kucenuHa. OnTuManHUMTE nNapaMeTpu Ha MexaHU4Ho
aKTMBUpPaHe Ha pernpecupaHUs MUPUT ca CNefHUTE: CbAbPXaHMe Ha TBbpAA ¢asa Ha
MegHuUs oTnagbyeH nynn - 75%; speMe Ha o6TpuBaHe - 20 MuH. MNocTurHaTm ca no-pobpum
TEeXHOJIOrMYHUTE NapaMeTpu B CPpaBHEHMUE C Te3U, NONYyYeHU, Ype3 XMMUYHO aKTUBUpPaHe
CbC csAApHa KucenuHa. [JobuBbT Ha NUPUTEH KOHLLEHTpaT ce yBenuyasa c no4vtu 7%,
CbAbPXXAHMETO Ha 3/1aTO B MUPUTHUSA KOHLEHTpPAT ce yBenuyasa c 2,3%, a U3BNMYAHETO
Ha 31aToTO B NMUPUTHA thnoTaumsa ce ysenunyasa c 8%.

ABSTRACT

Chelopech Mine, Bulgaria is one of the largest copper-gold deposits in Europe. The ore is
processed to obtain copper-gold concentrate and pyrite concentrate as output products.
The depression of pyrite plays a crucial role in the production of high-quality copper
concentrate, which is carried out with the help of quicklime (Ca0). Sulphuric acid is used
to activate the depressed pyrite. The usage of H,S0, as an activator affects negatively
both the process plant equipment and the environment as well due to the formation of
gypsum scales. The purpose of the presented research is to find technological
alternatives which would eliminate the formation and accumulation of gypsum scales
within the equipment and the machines. Laboratory tests have been conducted, which
included mechanical activation of the depressed pyrite and following flotation without the
use of sulphuric acid. The optimal parameters of mechanical activation of depressed
pyrite are: content of solid phase of copper tailings pulp - 75%; attrition time - 20 min.
Better the technological parameters are achieved compared to those obtained by
chemical activation with sulphuric acid. The yield of pyrite concentrate increases with
almost 7%, the gold content in the pyrite concentrate increases with 2.3%, and the gold
recovery in the pyrite flotation operation increases with 8%.

IV.78. Grigorova, |., M. Ranchev, N. Valkanov, |. Nishkov. 2017. Froth washing - the way of
reducing the SiO, content of zinc concentrates. // Proceeding of XVII Balkan Mineral
Processing Congress, Antalya, Turkey, November 01-03, 2017, pp. 289 - 294, ISBN: 978-
975-7946-42-1.

lpuroposa, W., M. PaHueB, H. BbnkaHos, . Huwkos. 2017. OpocaBaHe Ha ¢noTauMoHHa
nsHa - Bb3MOXHOCT 3a HaMansaBaHe CbAbpXaHMeTo Ha Si0; B LLUHKOBUTE KOHLEHTpPaTH.
/] C6opHuk goknagu Ha XVII bankaHcku KOHrpec rno 060ratsaBaHe Ha rose3Hu 3Konaemy,
AnTanus, Typuus, 01-03 HoemBpu 2017 r., cTp. 289 - 294, ISBN: 978-975-7946-42 -17.
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O6oratutenHa dabpuka «3netoso», BYJIMAK-2016 e pasnonoxeHa B rpag [Mpobuwmn,
Penybnuka CeBepHa MakepoHus u npepaboTtBa onoBHO-UUHKOBU pyan. OCHOBHUTE
PyoHUM MWHepanu ca npepcTaBeHUM OT raneHut u chaneput. [uput, xankonupwur,
TeTpaefpuT, TEHAHMUT, MUPOTWUH, MarHeTUT, MapKasuUT W [pPYyrM ca npencTaBeHU B
NogYMHEHO KonuyecTBo. PyoHUTe MuHepanu ca NpuapyXeHuM OT KBapu, KapboHaTtu u
rnMHecTn MuHepanu. o BpeMe Ha UMHKOBaTa (noTauus KayecTBOTO Ha MOJyYeHUs
LLMHKOB KOHL,EHTpaT e [A0CTa HUCKO, Nopagu HanuMumeto Ha cunuuumeB puokcup (SiO,).
Mopagu BMCOKOTO CbAbpXaHWe Ha SiO; (rnaBHO KBapuLOBM M TFAMHEHU MUHepanwu),
NpousBeXQaHus  LUMHKOB  KOHUEHTpPaT He OTroBaps Ha  W3UCKBaHMATA Ha
XUpoMeTanypruyHMTe 3aBoAM, KOETO AO0BEXAA A0 M3KYNyBaHETO MY Ha MO-HUCKMU LLeHU
n 3arybum sa O6oratutenHata ¢dabpuka. Tosu poknapg npepcTaBs pesyntatute oT
eKCnepuMeHTa, NpoBeAeH B NPOMULLIEH Maw,ab, Npu KOMTO ce U3cnenBa genpecupaHeTo
Ha Si0, upe3 pobaBsaHe Ha NMpoMMBHA BOAA KbM MSHAaTa Ha UMHKOBUS KOHLLEHTpAT.
MpoMUWwNeHUAT ekcnepuMeHT, npoBepeH B ycnosusaTa Ha OboratutenHa dabpuka
«35eTOBO» MOTBbLPAM, Ye W3BJMYAHETO Ha CKaJIHATe MpPUMeCUM B KpPalHUS LIUHKOB
KOHLEeHTpaT ce HaMansBea, Ypes NpoMuBaHe Ha ¢oTalLMOHHAaTa NgHa, KOeTo Ao0BexXaa Ao
NMPoM3BOACTBOTO HAa MO-BUCOK Knac UWUHKOBM KOHLeHTpaTu. [lpoBegeHuM ca
3bpHOMeTpMYeH M XxuMuyeH aHanua (XRF u ICP-AES), KakTo M MUHepanoxku
nscnepBaHus. BbBexpaHeTo Ha nNpoMMBHa BOJa 3a OpocsiBaHe Ha nMfHaTa BbB
thNoTaUMOHHUTE KNEeTKU Ha NpeyucTHa dnoTaumsa aosexpapa A0 3HaYMTeNnHo HaMangaBaHe
Ha Si0, ¥ ynaBaHeTO Ha GMHUTE 4acTuuM, NpeacTtaBeHU nop cdopMata Ha ceobopeH
KBapu, FMWUHECTU 4YacTULM, KBApU-TIMHEHU arperatm u KBapu-CyndugHM cpacTBaHuS.
CucteMaTa 3a NpoMMBaHe Ha hnoTaLMOHHATA NAHA e BHeAPeHa YCNewHo B MEXaHUYHUTE
NO0TALMOHHU KNEeTKU Ha npeuucTHa dnotaumnsa B OboratutenHa dabpuka «3netoBo»,
BYJIMAK-2016.

ABSTRACT

Lead-zinc ores are dressed in “Zletovo” concentrator, BULMAK-2016 Co., located in
Probistip town, Eastern Macedonia, Balkan Peninsula. The main ore minerals are
represented by galena and sphalerite; pyrite, chalcopyrite, tetrahedrite, tennantite,
pyrrhotite, magnetite, marcasite etc.,, are presented in a subordinate amount. Ore
minerals are accompanied by quartz, carbonates and clay minerals. During zinc flotation,
the grade of the obtained zinc concentrate is rather low, due to the presence of silica
dioxide (Si0,). This higher SiO; content (mainly quartz and clay minerals) do not meet the
hydrometallurgical plant requirements, leading to higher penalty charges against zinc
concentrates. This paper presents the results of experiment carried out in industrial
scale, in which the depression of SiO; by addition of wash water to the zinc concentrate
froth was investigated. The test conducted in “Zletovo” processing plant showed that the
recovery of gangue minerals in the final zinc concentrate was decreased by froth
washing, leading to higher zinc grade. Particle size distribution analysis, chemical
analysis (XRF and ICP-AES) and mineralogical studies have been conducted. The
introduction of wash water to the froth in zinc cleaner cells, results in significant
decrease of Si0; and entrainment of fine particles, presented in the form of liberated
quartz, clay particles, quartz-clay aggregates and quartz-sulphide intergrowths. The
froth washing system has been successfully implemented in the mechanical cells of the
cleaner flotation stage in Zletovo concentrator, BULMAK-2016 Co.

IV.79. Vatskicheva, M., |. Grigorova. 2017. Chassis loading investigation of two-shaft
shredder for construction waste management. // Journal of Recycling and Sustainable
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BaukuueBa, M., W. lpuroposa. 2017. UscnepBaHe Ha HaToBapBaHETO HAa pamaTa Ha
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PE3HOME

3a pasBUMTMETO Ha peuuKkIMpaw,ata UMHOYCTPUS € OT BaXHO 3HauYeHUe BTOPUYHUTE
MaTepuanu, C pasfiMyeH CbCTaB M CBOMCTBa fa 6bpart pasppobeHu. Cb3paBaHeTo Ha
HOBU KOHCTPYKUMU LIpefepu, TAXHOTO MHXXEHEpPHO NpoeKTupaHe u paspaboTBaHe, upes
afeKBaTHU MexaHMYHO-MaTeMaTUYeCKUM MOOeNnu W npakTUyeckata MM peanusauus
onpepensT akTyalHOCTTa Ha HacTtoswarta cTtatua. PasppobaBaHeTo Ha MaTepuanure,
nognexawm Ha peuuKNnpaHe pellaBa BaXHM €eKOJIOTMYHM 3afauu, CBbP3aHU C
Ona3BaHeTo Ha OKoNHaTa cpepa. [1ByBanoBUAT XUApPaBAUYEH WIpeaep peanusnpa Nnbpeus
M BTOpWM eTan OT npoueca Ha pasgpobssaHe. [lesMHTerpaumaTa, KaTo 4YacT OoT npoueca
peuMKnupaHe YycrewHo ce npunara npu npepabotkata Ha OMTOBM M MPOMULLNEHU
oTNagbuM, NpPU €4HO- M MHONOKOMMOHEHTHU MaTepuanuM U 3a CMUNAHE HA BTOPUYHM
cypoBuHU. B HacToauwarta pa3spaboTka ce npencTaBAT U3UYUCNEHUNATA U NMPOBEPKUTE HaA
HaTOBapBaHUATA Ha LWACUTO Ha ABYBaNiOBUSA Wpepep, NPOeKTUpaH 3a pasppobsaBaHe Ha
6eToH, ryma, nnacTmMaca v gbBpo. M3BbpLlUEHO e NpoyYBaHe 3a MOAe/IMPaHe Ha WacuTo Ha
nByBanosus wpepep. [poBegeHM ca uscnepBaHUA 33 MeXaHWMUHO HaToBapBaHe, Mpwu
KOeTo e Wu3y4vyaBaHO nMNoBefeHMeTo Ha wacuTto. PeweHn ca ypaBHeHMAT],
XapaKTepusuMpawm MexaHW4HUTe Mnpouecu B ycnoBusiTa Ha pabota no MeTopa Ha
KpaHUTe eneMeHTW. 3a uUenTa e reHepupaH TpUM3MepeH reoMeTpuyeH Mogen Ha
[0NHaTa 4YacT Ha KaMepaTa, KOMTO e OUCKPeTU3UpaH Ha NiaHupaHa Mpexa OT KpauHu
eneMeHTM B nporpaMHaTa cpena Ha ANSYS MECHANICAL APDL.

ABSTRACT

Recycling industry development need cracked materials with different composition and
characteristics. New constructions shredders creation, their engineering design,
development through adequate mechanical-mathematical models and practical
realization determines the actuality of this paper. The materials crushing for recycling
solves important environmental tasks related to environmental protection. The two-shaft
hydraulic shredder realized the first and the second stage from the crushing
(disintegration) process. Disintegration as part of the recycling process can be
successfully applied to the domestic and industrial waste processing, single- and multi-
component materials crushing, and to secondary raw materials grinding. The paper is
dedicated to the emerging loading of the two-shaft shredder chassis and the resulting
calculations and verifications. In the present work has been performed a modeling study
of the chassis for such type of shredder for concrete, rubber, plastic and wood crushing.
The studies of the mechanical load and behavior of the chassis have been conducted. The
equations characterizing the mechanical processes in the working conditions by the finite
element method are solved. For this purpose, has been generated a chassis three-
dimensional geometrical model, which has been discretized to a planned network of finite
elements in the ANSYS MECHANICAL APDL programming environment.

IV.80. Grigorova, |., M. Rancheyv, I. Nishkov. 2018. Mass Measurement for Metal Accounting
in Mineral Processing Plants. // Journal of Mining and Geological Sciences, Vol. 61, Part I,

CtpaHuuya 73183



Mining, Technology and Mineral Processing, Sofia, Bulgaria, pp. 53-58, ISSN: 2535-1184,
UDC: 622, COBISS.BG-ID: 1285682148.

puroposa, U., M. Panues, WN. Huwkos. 2018. N3mMepBaHe Ha MacuTe 3a oTYMTaHe BanaHca
Ha MeTana B oboraTuTutenHute abpuku. // CrincaHme 3a MuUHHO-reosoXKUTEe HayKky,
Tom 61, YacT Il Jobue u npepaboTka Ha MUHepanHu cypoBuHu, Codus, ctp. 53-58, ISSN:
2535-1184, YO K: 622, COBISS.BG-ID: 1285682148.

PE3HOME

Mpn oTunTaHe Ha MacoBus U MeTanHua banaHc B oboraTutenHaTta cdabpuka, OCHOBHA
pons 3aeMa M3MepBaHETO Ha MacuTe (Ternarta) Ha CbOTBeTHUTe MPOAYKTH, yYyacTBalLM B
nsuyncnsaBaHe edeKTUMBHOCTTA Ha paboTa Ha 3anoXeHUTe TEXHONOrM4YHM onepauuu.
AKypaTHOTO u3MepBaHe Ha MacuTe e MHOro 4ecTo npeHebperBaHo, KakTo npu
NbPBUMYHOTO NPOEKTUPAHe, TaKa U NpU nocnegBaw,ata ekcnaoaTaumsa, KoeTo goBexaga g0
KOMMpoMeTUpaHu pesyntatm M 3aknwveHus. Hactoswara paspaboTtka ce dokycupa
BbpXy HaW-pasnpocTpaHeHWUTe MeTOAM 3a M3MepBaHe Ha Macute B oboraTuTenHute
tabpuKK, KaKTo U BbpXYy BUOOBETEe U3MepBaTeNHU ypeau, TeXHUTE KOHCTPYKTUBHU WU
eKcrnnoaTauuMoHHU ocobeHocTU. PasrnepaHu ca n HAKOM BaXKHWU acrekTu rnpu nsMepeaHe
Ha MacuTe, KaTo M3TOYHMLM Ha rpewku, MeToau 3a KanubpupaHe M U3UCKBAHUA 3a
KOPEeKTHOTO OTYMTaHe Ha MacoBUS U MeTanHUA banaHc.

ABSTRACT

During mineral processing plant mass and metal balancing, the mass measurements of
particular products, necessary for evaluation the operation efficiency have a significant
role. Unfortunately, the accurate mass measurement is often ignored, both in primary
design and in subsequent operation, leading to compromised results and conclusions.
This paper focuses on the most common methods for mass measurement in the mineral
processing plants, as well as the types of weighing equipment, their design and operation
features. In addition, important aspects of the mass measurement such as sources of
error, calibration methods and requirements for suitable mass and metal accounting
have been discussed below.

IV.81. Grigorova, I, M. Ranchev, T. Yankova, I. Nishkov. 2018. Industrial Grinding Estimation
of Blended Ore from Porphyry Copper Deposit. // /nternational Journal of Mining Science
(IJMS), Vol. 4, Issue 2/2018, pp. 16-22, |ISSN 2454-9460 (Online) DOI:
http://dx.doi.org/10.20431/2454-9460.0402002.

puroposa, WN., M. PaHueB, T. 9HkoBa, WN. Huwkos. 2018. OueHka Ha cMuUnaHeTo B
MHOYCTPUANHU YCNOBUSI Ha CMeceHa pyaa OT MegHO nopdupHo Haxopuwe. //
MexgyHapogHo cnincaHne 3a MuHHU Hayku, KH. 4, 6pon 2/2018, cTp. 16-22, ISSN 2454-
9460 (oHnanH) DOI: http://dx.doi.org/10.20431/2454-9460.0402002.

PE3HOME

C uen ocurypsiBaHe epgHaKBOTO 3axpaHBaHe Ha O6oratutenHa dabpuka, pobutarta
nopcdupHa pypa MefHa pyaa ce cMecBa B cnegHute nponopuuu: nponunutun 31-35%,
aprunusutun 30-33% u BTOopUYHM KBapuntu 30-36% (npubnusntentHo 1: 1: 1). Tean Tpu BUAa
pyga ce pasnvyaBaT, KaKTo Mo 3bPHOMETPUYEH CbCTaB, TaKa M MO MUHepaneH CbCTas.
Bapuauunte B MMHepanHuUs CbCTaB Ha pypaTta ce AbXKAT Ha Pas/IMYHOTO CbAbpXaHue
Ha MbPBUYHU U BTOPUYHM MeOHU CYNPUAKN, KAKTO U HA OKCUAHU MUHepanu. B pypaTta nma
M 3HAUMTENTHU KONU4YecTBa MUHECTU MUHepanu. Hackopo npoBepeHa uscnepoBaTencka
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nporpaMa nokasBa, 4Ye KOJIMYeCTBOTO Ha MpOMUAMTUTE B 3axpaHBawaTta pyga uie ce
yBenuuun 3HaumtenHo. NpubnusutenHo 68 -70% ot pypHaTa cMec, KOSITO Lie NOCTbMNBa B
O6oratutenHaTa ¢abpuka, we 6bpoe cbcTaBeHa OT NPONUNUTU, 28% - aprunusnTu n 4%
BTOPUYHM KBApUMTKU. 3a LenuTe Ha aHanM3a M oueHKaTa Ha pabotata Ha obopypBaHeTo
3a CMUNaHe e NpoBefeH MPOMULLNIEH eKCNEepPUMEHT 3a HAKONKO pPaboTHM CMeHU CbC
CMOMEHATOTO MO-rope MPOLLEHTHO CbAbpPXaHWe Ha U3xodHa pypa. EpHa oT HanuuyHute
aBTOreHHU MenHuuM Gewe TpaHchopMMpaHa B MONyaBTOreHHa MesiHULLA MOCPefCcTBOM
pobaBaHe Ha 8% cMunawia cpepa, NOAXOASAULM MOBAUIaYM U Npocmunm Ha o6nULLO0BKUTE,
KakTo ¥ pasTtoBapBawm peweTtku ¢ oteopu 15 u 30 mm. Uenta Ha uHAycTpuanHus
ekcnepuMeHT bewe pa ce oueHM nonsata OT CMWIAHETO B MOJIyaBTOreHHa MeNHMULa,
KaKTO M Ja ce OLeHM edeKTUBHOCTTA Ha CMWUNaHe M KNacuduMKauua Ha CBbp3aHuTe
TOMKOBU MesIHMLK, paboTewm B 3aTBOPEH LUKBA C XUAPOLUKNOHU. KpuBUTE Ha CUTOBUS
aHanM3 nokaseaT, Ye HAMA 3HAUYMTesIHa pasnMKa MeXay pyAHa CMec, KOSITO B HaCTOALWLMSA
MOMeHT 3axpaHBa tabpukaTa (1: 1: 1) u ekcnepumeHTanHata cMec (68-70% nponunuTw).
Bewe n3BbpweHo onpobBaHe, 3a Aa ce ONpefenu pasnpepeneHUeTo HA MaTepuanHuTe
notoun (KonuyecTBeHa OLEHKA) KbM crlefBawuTe pasgpobaBawiM CceKuuM, KaTo
BTOPMYHO U TPETUYHO TpPOLWIEHEe, CMUNAHe B TOMKOBA MeNHULA U Knacudukauus.
Pesyntatute nokasaxa, 4ye KoMbMHauuaTa OT MONYaBTOreHHO U CMWUAHe B TOMKOBM
MeNHULM e NOAX0AALL HAYMH 33 ONTUMU3MPAHEe BepuUrata Ha CMUaHe.

ABSTRACT

To provide a uniform feed to the processing plant, the mined from a porphyry copper
deposit ore is blended in the following proportions: Propylites 31-35%; Argilizites 30-33%;
Secondary quartzites 30-36 % (roughly 1:1:1). Those three types of ore differ in particle
size, as well as in mineral composition. The variations in the mineral composition of the
treated ore are due to the varying content of primary and secondary copper sulphides as
well as of oxide minerals. There are also significant amounts of clay minerals in the ore.
A recent research program shows that the propylite compound in the feed ore will
increase significantly. Approximately 68 -70 % of the ore blend, entering the processing
plant will be composed of propylites, 28% - argilizites and 4% secondary quartzites.
Therefore, for the purpose of analyze and evaluate the performance of comminution
equipment in the processing plant, an industrial experiment for several work shifts with
the above-mentioned percentage content of the run of mine have been conducted.
Furthermore, one of the autogenous mills (AG) was converted in semi-autogenous mill
(SAG) with adding 8% grinding media, appropriate lifters and liners profile, and discharge
grates with 15 and 30 mm openings. The aim of the industrial experiment was to assess
the benefits of SAG mill grinding, and to evaluate the grinding and classification efficiency
of the associated ball mills closed with hydrocyclones. The particle size distribution
curves showed that there is no significant difference between the current ore blend (1:1:1)
and the experimental mixture (68-70% Propylites). Sampling was carried out to
determine the distribution of the material flows (quantitative assessment) to the
subsequent comminution sections, such as secondary and tertiary crushing, ball mill
grinding and classification. The results showed that a combination of semi-autogenous
and ball mill grinding is an appropriate way of comminution circuit optimization.

IV.82. Ranchev, M., |. Grigorova, I. Nishkov. 2018. Sampling in Mineral Processing - A
Practice Review. // Journal of Mining and Geological Sciences, Vol. 61, Part Il, Mining,
Technology and Mineral Processing, Sofia, Bulgaria, pp. 59-64, ISSN: 2535-1184, UDC: 622,
COBISS.BG-ID: 1285682148.
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PaHues, M., W. I'puroposa, N. Huwkos. 2018. OnpobBaHe npu oboraTsiBaHETO Ha MOJIE3HMU
U3KonaeMu - npernep Ha npaKktukara. // CrincaHme 3a MurHHo-reonoxkute Hayku, Tom 61,
YacT Il JobuB u npepabotka Ha MuHepanHu cypoBuHu, Codus, ctp. 59-64, ISSN: 2535-
1184, YOK: 622, COBISS.BG-ID: 1285682148.

PE3HOME

MNpe3 nocnegHUTE HSAKONKO peceTunetus ce HabnopaBa 3HayuuTeneH nporpec B
paspaboTBaHeTO Ha pas3nM4YHM MeTOoAM 33 onpobBaHe U KOHTPOJ, KAaKTO U CTaH[APTU U
obopynBaHe 3a ocblecTBABaHe Ha npoueca onpobsaHe. OnpobBaHeTo Ha pasNnYHU
TEXHONIOFMYHU MOTOLM € MHOro BaXKeH Mpouec, ocurypsisaw, MHMopMaLmUs, Ype3 KOosTo
ynpaBnsBamMe U onTuMusupame pabotata Ha oboratutenHata dabpuka. C uen
ocurypsiaHe Ha npepcrtaBuTesiHa npoba, TpabBa pa rapaHTupaMe, Ye BCUUKM YacCTU Ha
MaTepuana KouTto ce onpo6ea, Tpabea ga 6bpaT paBHOMOCTABEHM MO OTHOLEHWE Ha
BEpPOATHOCTTA Aa nonagHaT B KpalHaTa npoba 3a aHanus. B HacTosAwaTa pa3paboTka ca
pasrnefaHy rnaBHUTe MPUYMHKU, NOPAAMU KOUTO Ce OoCbliecTBsiBa npoueca onpobeaHe B
oboratutenHuTe habpukn, KaKTO U HAKOU OCHOBHU CTATUCTUYECKU NOHATUSA. OcHOBHaTa
uen Ha TO3M nperneg e pga ce npoyvyat U o0606bwaT pasHoobpasHMTe onpobBalm
ycTpoucTBa (MexaHW4YHW, PbYHM W OHNAWH YCTPOMCTBA), NPAKTUKM U MNpoLEenypu
(MeToauKM) Ha onpo6BaHe, NpUnaraHu B CbBpeMeHHUTEe 06oraTuTenHu habpuku.

ABSTRACT

The development of various sampling and control methods, sampling equipment and
standards, has seen significant progress in the last few decades. Sampling of various
product streams in mineral processing plant is an extremely important process,
providing information that allows managing and optimizing the processing plant. In order
to obtain a representative sample of the lot, we must ensure that all material in the
process flow should have an equal probability of being sampled. The primary reasons for
sampling in mineral processing plants and some basic statistical concepts are discussed
in this paper. However, the main aim of this review is to explore and summarize the
various sampling equipment (mechanical, manual and on-line), sampling procedures and
practices carried out in modern mineral processing plants.

IV.83. Grigorova, |, M. Ranchey, I. Nishkov. 2019. Crushing circuit optimization in lead-zinc
processing plant. // Journal of Mining and Geological Sciences, Vol. 62, Part Il, Mining,
Technology and Mineral Processing, pp. 124-128, ISSN 2682-9525, UDC: 622, COBISS.BG-
ID: 1285682148.

lpuropoea, U., M. PaHueB, . Hiwkos. 2019. OnTuMn3anMpaHe cxemMaTa Ha TpoLeHe MNpwu
npepaboTkaTa Ha 0JIOBHO-LUHKOBU pyau. // CniucaHne 3a MuHHo-reonoxknte Hayku, Tom
62, Yact Il Jobus n npepaboTka Ha MuHepanHu cypoBuHu, Codus, cTp. 124-128, ISSN
2682-9525, VIK: 622, COBISS.BG-1D: 1285682148.

PE3HOME

3a onpepensHe MWHepasHUMA CbCTaB Ha pypaTta, nocTbnBauwa Ha npepabotka B 0O
,PynoseM* bsixa npoBefeHN MWUKPOCKOMCKU u3cnepBaHus. bsixa usrorseHu nonupaHu
MUKPOCKOMCKK npenapaTtu (aHwnudu) oT TpU OCPefHEeHU, KBapTOBaHU pygHM npobu ot
Haxoguuwarta lNetposBuua, Bbpba-bataHuu n Kpywes gon. MUKpoCKONCKUTE UscnepBaHus
Ha npenapaTuTe ca NpoBefeHW C MoMowTa Ha nonspusauunoHeH Mukpockon MEIJI MT
9430, oKkOMNNEeKTOBaH C guruTanHa Kamepa. B cpaBHeHue c pyouTte oT ApPYruTe OJIOBHO-
LLMHKOBM Haxopuwa B MapaHckoTo pygHo none, pyparta npepaborsaHa B 0O ,Pyposem”,
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CbAbpXa TPYAHO CMWUIaeMM KOMMOHEHTHU, KOeTo BOAM [0 HUCKU TEeXHONOrMYHMU
nokasatennm W orpaHuyeHa npoussoguTenHoct. [lopagu ToBa, Gewe npenopbyaHo
CTapaTa cxeMa Ha TpolleHe U npecsBaHe (TpUcTaguManHa cxeMa Ha TpolleHe B 3aTBOpeH
UMKBN) Oa 6baoe noaMeHeHa C HOBO MopaepHo obopynBaHe, BKIKOUBALWLO YesHOCTHA U
KOHYCHa TpolaYykKa U BUCOKO NpouM3BoaUTeNnHoO BMbpaLMoHHO cuTo, paboTelim B 0OTBOpEH
LMKBN U OBa CTafusa Ha TpoweHe u npecsiBaHe. B ToBa U3cnepgBaHe ce npaBu oueHKa Ha
npeguMcTBaTa Ha HOBOTO obopyaBaHe BbpXy NocnepBalLMTe NPOLECU B TEXHONOFMYHATA
Bepura Ha abpukarTa.

ABSTRACT

A mineralogical study to determine the mineral composition of the ore entering the
Rudozem concentrator have been carried out. Polished sections of ore samples from the
three hydrothermal Pb-Zn deposits - Petrovitsa, Varba-Batantsi and Kroushev dol have
been prepared. The studies were performed using a MEIJI MT 9430 optical microscope
equipped with a DK 3000 digital camera. Compared to the ores from the other lead-zinc
deposits in Madan ore field, the ore processed in Rudozem plant contains harder to grind
components, resulting in poor plant performance and limited production capacity.
Therefore, it was recommended to improve the old crushing and screening circuit (three
stage crushing in closed circuit) with new modern equipment comprises two stage
crushing and screening, including - jaw and cone crushers and one high throughput
vibrating screen operated in open circuit. This study therefore set out to assess the
benefits of the new equipment for the downstream processes.

IV.84. Ivanova, I, M. Ranchev, I. Grigorova, I. Nishkov. 2019. Pre-contact pneumatic
flotation of copper porphyry ore from Assarel deposit. // Journal of Mining and Geological
Sciences, Vol. 62, Part Il, Mining, Technology and Mineral Processing, pp. 148-152, ISSN
2682-9525, UDC: 622, COBISS.BG-ID: 1285682148.

MBaHoBa, L., M. PaHues, WU. MNpuroposa, N. Huwkos. 2019. ®notauua c npepBaputeneH
KOHTaKT Ha MepHonopduMpHa pypa oT Haxopuiwe Acapen. // Cnucawnme 3a MurHO-
reosioxkute Hayku, Tom 62, Yact Il lobus n npepaboTtka Ha MUHepanHu cypoBuHK, Coctusg,
cTp. 148-152, ISSN 2682-9525, YOK: 622, COBISS.BG-ID: 1285682148.

PE3HOME

®noTtaumnoHHata mawmnHa PNEUFLOT e npepcrtaBuTen Ha eHO HOBO MOKOJIEHWE KONTOHHMU
NOoTauMOHHU MaWKMHKU C rpegBapuUTesieH KOHTAKT, KOMOMHMpaWLM npuMHLMNE Ha
NHEBMaTUYHOTO MynBepusMpaHe B CbyYeTaHWe C KOJIOHHUSA AM3aiH Ha (roTauMoHHaTa
knetka. PnotaumoHHaTa MawmHa PNEUFLOT He npuTexaBa uMmnenepHa cucteMa, KoeTo
O03HayaBa, Ye HAAIMa U3HOCBaHe M TpUeHe B cucTeMaTa ctaTop - portop. [pyra BaxHa
XapaKTepucTUKa € Bb3MOXHOCTTa Aa ce Cb3faBaT No-uMHU Bb3AYLWHM MexypyeTa U no-
HUCBK pasxop Ha Bb3AyX B CPaBHEHUE C K/aCMYeCKUTe MHEeBMOMEXaHUYHU MaLUUHMU,
KoeTo BOAM A0 cdnotaums Ha UHM NPOAYKTU U NojslyyaBaHe Ha BUCOKOKA4YeCTBEHU
KOHLeHTpaTu. MegHonopdupHUTe pyauM B Haxopuuie “Acapen“ ce xapaktepusupar c
MPOMEHNIUB U CNOXEH MUHepaseH CbCTaB U Bapupawm ¢usmyHu ceoucTtBa. C uen
yCTaHOBSIBAHe Bb3MOXHOCTUTE 3a noTtauus c npepBapuTesieH KOHTAKT Ha pypara,
npepaboreaHa B 0@ ,Acapen“, ca npoBefeHu cepum OoT PNOTALUOHHU EKCMEPUMEHTU C
n3bpaHM nNpPoOAYKTU OT TexHonornyHata Bepura Ha oboraTUTenHUss KOMMJeKc.
dnoTauMOHHUTE TecToBe Ca MPOBEAEHU MPU OMTUMANIHU TEXHUYECKM MapaMeTpu Ha
thnoTauMoHHaTa MallMHA, KaTo NMONlyYeHUTe eKCrNnepuMeHTanHU pe3ynTaTu SCHO NokKasear
e(heKTUBHOTO MPOTUYaAHE HA CeNIeKTUBHOCTTa Ha (IOTALMOHHUSA MpoLec, AbJXKALWLo ce
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Hal-Beye Ha XMAPOAMHAMUUHUTE YC/IOBMA BbB (noTaumoHHaTa MawuHa PNEUFLOT,
KoeTo cb3fgaBa npegnoctaBka M 3a pobpo paspensHe Ha MegHUTE MUHeEpanun wu
MONMBOEHUTA OT CKaNHUTE NMPUMECH.

ABSTRACT

The PNEUFLOT flotation machine is a representative of a new generation of pre-contact
columns flotation machines combining the principle of pneumatic spraying with the
column flotation cell design. The PNEUFLOT flotation machine does not have an impeller
system. This means no wear and friction in the system stator - rotor. Another important
feature is the ability to create finer air bubbles and lower air consumption than
conventional pneumo-mechanical machines, resulting in flotation of fine products and
obtaining high-quality concentrates. Porphyry-copper ores in deposit "Assarel" t field is
characterized by a variable and complex mineral composition and varying physical
properties. To establish the capabilities for the flotation with pre-contact on ore,
processed in the Assarel Flotation Plant, a series of flotation experiments with selected
products from the technological circuit of the plant were carried out. The flotation tests
were performed at the optimal technical parameters of the flotation machine and the
experimental results obtained present the efficient flow of the selectivity of the flotation
process, mainly due to the hydrodynamic conditions in the PNEUFLOT flotation machine,
which creates a prerequisite for a good separation of the copper minerals and
molybdenite from the gangue.

IV.85. CokonoBa, E., W. Tpuropoea, WN. Huwkos. 2019. YnpaBneHue Ha TEeXHOreHHU
OTNagbUM OT MHAYCTPUANHU MuUHepanu u ckanwu. [/ C6opHuk [oknagu OT Hay4Ha
KOH@epeHUna ¢ MexayHapoaHo yvactue ‘Haykara B ycrnoBus Ha rnobann3aumsra’,
Kbpoxanu, 2019, ctp. 566-571, ISSN: 1314-3425, VK: 061.25, COBISS.BG-ID: 1235496164.

Sokolova, E., I. Grigorova, I. Nishkov. 2019. Industrial minerals and rocks technological
waste management. // Proceedings of a Scientific Conference with International
participation "Science in globalization context”, Kardzhali, pp. 566-571, ISSN: 1314-3425,
UDC: 061.25, COBISS.BG-1D: 1235496164.

PE3HOME

TpchqupMMpaHeTo Ha TeXHOJIOrMYHU oTnagbunn B HOBU BTOPUYHU TMPOAYKTU € BaXHa
4YacT OT ynpaBJ/ieHUeTO Ha OKOJIHaTa cpefda u e oCHoBaTa 3a eKOJIOrM4YHOTO, XapMOHUYHO
7] YCTOI"‘ﬂWIBO counaiHO-UKOHOMUYECKO pas3ButTuUe. B cratuata ce wuscnepBat U
dHaU3npaT BB3IMOXHOCTUTE 3a NoJsiydaBaHe Ha HOBU BTOPUYHU TMPOAYKTU OT
TeXHONoOrmM4yHM otnagsvuu, nojiydeHn oT npepa60TKaTa Ha UHOYCTPUANHU MUHepann u
CKanu.

ABSTRACT

Technological waste transformation into new secondary products is an important part of
the environmental management and is the basis for the ecological, harmonious and
sustainable socio-economic development. The paper studies and analyses the
possibilities of obtaining new by-products from technological waste resulting from
industrial minerals and rock processing.

IV.86. Ivanova, Ts., I. Grigorova, M. Ranchev. 2019. Possibilities for PNEUFLOT flotation
machine application in copper-porphyry ore processing plant. // Journal of Mining and
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Geological Sciences, Vol. 62, Part Il, Mining, Technology and Mineral Processing, pp. 143-
147, ISSN 2682-9525, UDC: 622, COBISS.BG-ID: 1285682148.

MBaHoBa, L., WN. Npuropoea, M. PaHueB, Bb3MOXXHOCTU 3a npunoxeHne Ha proTaLMOHHA
MawuHa PNEUFLOT npu npepa6oTkaTa Ha MegHo-nopdupHu pyau. // Cnucanune 3a
MunHo-reonoxkure Hayku, Tom 62, YacT |l JobuB 1 npepaboTka Ha MUHEpPaNHU CYPOBUHM,
Codma, cTp. 143-147, ISSN 2682-9525, YIK: 622, COBISS.BG-ID: 1285682148.

PE3HOME

B npepctaBeHOoTO u3cnepBaHe 6sxa aHanM3upaHM Bb3MOXHOCTMTE 3a ¢ioTauusa c
npepBaputeneH KoHTakT Ha Cu M Mo oT MepHo-nopdupHu pyau. JlabopaTtopHute
uscnepBaHua 6sxa npoeefeHM ¢ NHeBMaTUYHa roTauMoHHa MawnHa PNEUFLOT® (MBE
Coal & Minerals Technology). OcHOBHO BHMMaHue Gelle 06bpHATO Ha MPOMEHNUBUTE
napaMeTpu Ha (rioTauMOHHaATa MawuHa, Kato gebut Ha nynna (I/h); pebuTt Ha BbL3AYXa
(I/h); pasmep Ha 3axpaHBawmTe Ar03M (MM) U BUCOUMHATaA Ha neHus cnou (mm). 3a
thnoTauMoHHUTe TecToBe 6sxa onpepeneHn U U3bpaHM ONTUMANIHUTE TEeXHUYECKMU
napaMeTpu Ha noTauMoHHaTa MawuHa. lNpoBepeHn ca cepust oT GhNOTaLUOHHU TecToBe
C ONTUMU3MPAHU TEXHUYECKN NapaMeTpu Ha dnoTtaumoHHata mawmnHa PNEUFLOT, kaTo e
KOHTpONIMpaHa nnowta Ha obwata noBBPXHOCT HA MNeHHaTta ¢GopMaumna Ha
tnoTaumoHHaTa MawumHa. Obwata NOBbPXHOCT HA NeHHaTa dopMauus ce perynupa 4vpes
NnocTaBsAHETO Ha KOHYC B ropHata 4acT Ha ¢noTauMoHHaTa KJeTKa, KoeTo pfasa
Bb3MOXHOCT 3a HaManaBaHeTo WU. [lpoBeaeHn ca aBa BUAa (G10TALMOHHM TECTOBE - CbC U
6e3 koHyc. [lonyyeHuTe pesynTatM OT U3BbPWEHUTE (NOTALUOHHM U3CNe[BaHUS,
MoOKa3BaT Bb3MOXXHOCTUTE 3a BHefpsaABaHe Ha tnoTaumMoHHa mawmHa PNEUFLOT B mepgHo
npepaboTBaTeIHUTE KOMIMJIEKCH.

ABSTRACT

In the current research work the pre-contact flotation possibilities for recovery of Cu and
Mo from copper porphyry ores, have been evaluated. The study was conducted in the
form of laboratory flotation experiments with pneumatic flotation machine - PNEUFLOT®
(MBE Coal & Minerals Technology). Much attention was paid to the adjustable parameters
of the flotation machine such as feed slurry flowrate (l/h); air flowrate (l/h); feed nozzles
size (mm) and froth height (mm). Thus, the optimal have been selected for the flotation
test programme. Furthermore, to evaluate the effect of the reduced froth surface area,
using a conical froth crowder (booster cone) on the concentrate mass pull, grade and
recovery, a series of flotation experiments with or without central froth crowder have
been performed. The obtained results show the possibilities for PNEUFLOT flotation
technology implementation in the copper flotation plants.

IV.87. I'puroposa, U., E. Cokonosa. 2019. AHanu3 Ha etheKTUBHO ynpaBneHne Ha oTnagbuu
0T MUHepanHo-CypoBUHHATa UHRYCTpUS. // C6opHuK BOKNaAN OT HAYy4YHa KOH@BEpeHLMs C
MeXAYHapoaHo y4yactne ‘Haykara B ycaoBus Ha rnobaimnzauymnara’, Cblo3 Ha yuyeHUTe B
bbnrapusa, knoH Kbppxanu, ctp. 566-571, ISSN: 1314-3425, YOK: 061.25, COBISS.BG-ID:
1235496164.

Grigorova, |, E. Sokolova. 2019. Analysis of the efficient mineral-raw materials industry
waste management. // Proceedings of a Scientific Conference with International
participation "Science in the globalization context’, Union of Scientists in Bulgaria,
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PE3HOME

PaspaboTBaHeTo Ha cneuUdUYHMU UHXKEHEPHU peLlleHUs 3a ynpaBiieHUe Ha TeXHONOMnYHM
oTNagbuUM U OENCTBUTENHOTO UM MPaKTUMUYECKO MPUSIOXKeHWe HaMansaeaT U3MN0JI3BaHeTo
Ha NpUpPOAHUTE pecypcyM U UMaT MpsSK NonoXxuteneH edekT BbPXY OKONHaTa cpepa.
HoknagbT npepctaBa M ob6cbxpa HeobxoaMMoCTTa OT M3CnefBaHe Ha oTnagbuuTe oOT
MUHEpanHoO-CypoBMHHA WHAOYCTPUA B [Ba acnekta - KaTto npobneM 3a YyCTOMYMBO
pasBuUTME M KaTo anTepHaTUBHU MUHEPANTHU CYPOBUHMU.

ABSTRACT

Specific engineering solutions development for technological waste management and its
actual practical application reduce the natural resources use and have a direct positive
environmental effect. The paper presents and discusses the necessity for study of the
waste from mineral-raw materials industry in two aspects - as sustainable development
problem and as alternative mineral raw materials.

IV.88. 'puroposa, N. 2020. Kpbroeata MKOHOMMKA B 6bnrapckata MMHepanHoO-CypoBUHHA
uwHpycTpus. // Crnucanne ,[eonorna u MuHepannmu pecypcu” 6p. 4-5/2020, ctp. 2 - 7, ISSN:
1310-2265, YOK: 55 553.04, COBISS.BG-ID: 1120048868.

Grigorova, I. 2020. Circular economy in the Bulgarian mineral raw material industry. //
Journal ,Geology and Mineral Resources“ Vol. 4-5 / 2020, pp. 2 - 7, ISSN: 1310-2265, UDC:
55 553.04, COBISS.BG-ID: 1120048868.

PE3HOME

B HacTosiwaTa paboTa ca uscnenBaHu U rnpeacTtaBeHU o06puTe NpakTUKKU 3a ePeKTUBHO
M YCTOMUMBO YyNpaBleHWe Ha MUHepanHU pecypcu, B CUHXPOH C MOCTynaTuTe Ha
KpbroBata WKOHOMWUKA. bbnrapckata MUHepanHo-CypoBMHHa WHAYCTPUS OTHaBHa e
MHTerpupana ycToMuyMBo eKonorocbobpa3Ho NPpou3BOACTBO U NoTpebrieHMe, CbYeTaBaLLo
WKOHOMMUYECKa, eKOJZIOFMYHA M couMmanHa KOMMOHEeHTa, B pe3ynTaT Ha KoeTo obuwara
pauMoHanHoOCT Ha U3Non3BaHe Ha pecypcuTe B bbnrapua nossonsBa peanusMpaHeTo Ha
NPUHLUMUTE Ha KpbroBaTa MKOHOMMKA, KaKTO 3@ U3bsreaHe reHepMpaHeTo Ha OTNagbLMm,
Taka v 3a LA/I0CTHOTO npeobpasyBaHe Ha OoTNagbLUTe BbB BUCOKOKAYECTBEHU BTOPUYHMU
pecypcu, onasBaHe Ha OKOJIHaTa cpefja M YCTOMUYMBOTO pas3BUTUe Ha oblecTBOTO.
MpencTaBeHM ca KOHKPETHU NpuMepu Ha 6bnrapcku npepnpuaTtus (,Acapen Meget” A,
KUM AL, Aypybuc bbnrapua AL, Knayd bwbnrapus, ,ObHau lNpewbc Metanc Yenoney”
EAL v pnp.), Kouto Beye ca BHegpunu B cBOA 6M3HEC-MOOENn WHTENIUreHTHU
NpoM3BOACTBa, 6ba3nMpaHU Ha KpbroBaTa MKOHOMUKA U pecypcHaTa e(peKTUBHOCT.

ABSTRACT

In the present work the good practices for effective and sustainable management of
mineral resources are studied and presented, in synchrony with the postulates of the
circular economy. The Bulgarian mineral industry has a long integrated sustainable
environmentally oriented production and consumption, combining economic,
environmental and social components, as a result of which the overall rational use of
resources in Bulgaria allows the implementation of the principles of the circular
economy - in order to avoid waste generation and for the overall conversion of waste
into high-quality secondary resources with environmental protection and a sustainable
development of the society. Specific examples of Bulgarian companies (Assarel-Medet
JSC, KCM JSC, Aurubis Bulgaria, Knauf Bulgaria, Dundee Precious Metals Chelopech and
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others) are presented, which have already introduced in their business model intelligent
productions, based on the circular economy and resource efficiency.

IV.89. Pavlovi¢, M., M. Dojcinovié¢, A. Terzié¢, I. Grigorova, Lj. Andri¢. 2020. Cavitation
erosion resistance of basalt. // Proceeding of the VIl International Conference "Civil
Engineering - Science and Practice”, Kolasin, Montenegro, 10-14 March 2020, pp. 1031-
1038, ISBN 9788682707325, COBISS.CGID 40381456.

Maenosuy, M., M.[JonunHosuY, A.Tepauu, U.lMpuroposa, J1. Augpuu. 2020. KaBuTaumoHHa
YCTOMUMBOCT Ha epos3usa Ha 6asant. // C6opHuk Ha VII MexagyHaponHa koH@epeHuns
I PaX[AHCKO CTPOUTENICTBO - HAYKa U rnpakTuka“, KonawwuH, YepHa ropa, 10-14 mapt 2020
r., cTp. 1031-1038, ISBN 9788682707325, COBISS.CGID 40381456.

PE3HOME

N3cnepBaHa e yCTOMYMBOCTTA Ha KaBUMTALLMOHHA epo3us Ha npobu ot 6asant oT
Haxoguwe Bpeno, KonaoHuk. M3cnepBaHeTo 3a KaBMTALMOHHA €pO3vs € U3BBPLIEHO C
rmoMouiTa Ha YyNTpasByKoB MeTop 3a BUOBpPauUMOHHO KaBMTALMOHHO M3NUTBaHe, B
cboTBeTCTBME CbC cTaHpapta ASTM G32. 3a wu3MepBaHe Ha KaBUTALMUOHHOTO
CbNpoTUBIEHME ce npocnegsiBa NpoMsiHa B MacaTa Ha npobata, B 3aBUCMMOCT OT
BpeMeTo Ha kKaBuTauusa. C noMowTa Ha cKaHupawa eneKTPpoHHa MUKpockonua bsxa
aHanusupaHu NpoMeHUTe B MOPtONIOrMATa Ha MOBBPXHOCTTA Ha npobuTte. MocpepcTeoM
codbTyep 3a aHanuM3 Ha u306paxeHUs, KONMYECTBEHO € OMpefefieHo HMBOTO HaA
MOBBbPXHOCTHO pasrpaxpaHe. Pesyntatute nokassaT, ye 6as3anTtbT npuTexaBa pobpa
YCTOMUMBOCT Ha KaBUTaLMA, KOeTo Npeanonara, Ye Tasm CypoBMHA MOXe fa Ce M3MoNn3Ba
B eKCTPEeMHa eKcnnoaTauMoHHa cpefa.

ABSTRACT

The cavitation erosion resistance of the basalt samples from Vrelo, Kopaonik deposit was
investigated. The cavitation erosion test was performed using an ultrasonic vibratory
cavitation testing method in accordance with the ASTM G32 standard. To measure the
cavitation resistance, a change in the sample mass in function of the cavitation time was
monitored. The alternations of the samples’ surface morphology with the passing time
were analyzed by scanning electron microscopy. The level of the surface degradation was
quantified using image analysis software. The results indicate that basalt posses a good
cavitation resistance, which implicates that this raw material can be utilized in extreme
exploitation environment.

IV.90. Dojcinovié, M., I. Grigorova, M. Pavlovi¢, Lj. Andri¢, D. Radulovié¢, M. Petrov. 2020. On
the behavior of microalloyed steel under cavitation. // Proceedings of the XI Symposium
with International Participation “Mining 2020’ V'rnjacka Banja, 8 - 11 September 2020, pp.
260-265, ISBN: 978-86-82867-28-9.

NonunHoBeuy, M., U. Mpuroposa, M. Maenosuy, J1. AHgpuy, O. Papynosuy, M. MeTpos. 2020.
MoBepeHWe Ha MUKpoNerMpaHa CToMaHa B YCNOBUATa Ha KaButauwus. // CéopHuk ot X/
Cumnosnym ¢ MexgyHapogHo y4acrue ,MuHHo geno 2020 BpHsauka baHg, Cbpbus, 8 - 11
centemBpu 2020 r., cTp. 260-265, ISBN: 978-86-82867-28-9.

PE3HOME
MukponerupaHaTa cToMaHa Cce WM3MONI3BaT 3a HamnpaBaTa Ha pPas/iIMYHU eNleMeHTU oT
obopynBaHeTo B MeTanyprusata U MUHHOTO peno. lMopagM M3UCKBAHMATA, Ha KOUTO
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TpsbBa pa otroBaps obopypBaHeTo M BesonacHocTTa, KosTo TpsabBa pa ocurypsea, ce
M3BBPLUBAT pPas3fIMYHU TeCcTOBe Ha TO3M BWUA, CTPOUTENHM MaTepuanu. MscnepBaHo e
noBegeHNeTo Ha MukKponerumpaHa crtoMaHa S355M npu kaBuTauuMoHHM ycnoBus. 3a
n3cnepBaHeTO e M3MON3BaH MeTopA Ha ynTpasBykoBa BUbpauus cbc cTaumoHapHa npoba.
MNpocnepsBa ce npoMsiHatTa B MacaTa Ha npobute B 3aBUCMMOCT OT BpPEMETO Ha
KaBuTauua. Mopdonormsata Ha NOBBbPXHOCTHUTE YBpexAaaHusa 6Gelle aHanusupaHa c
MoMoOLLTA HA CKaHMpawa eneKTpoHHa MuKpockonusa. OnpepeneH e MexaHU3MbT Ha
Bb3HWKBaHe M pasBUTUE Ha YBpeXpaHe Ha MOBbPXHOCTTA Ha NpobuTe nop AeUCTBUETO
Ha kaBuTauus. OueHeHa e Bb3MOXHOCTTA 33 M3NON3BaHe Ha TO3M BWA, MaTepuan B
TEeXKUTe paboTHM yCnoBuS, NPUCHLLM HA METANYpPruYyHUTE MPOLLECH.

ABSTRACT

Microalloy steel is used to make various elements of metallurgy and mining equipment.
Due to the requirements that the equipment must meet and for safety that must ensure,
various tests of this type of construction materials are performed. The behavior of
microalloyed steel S355M under cavitation conditions was studied. An ultrasonic
vibration method with a stationary sample was used. The change in the mass of the
samples depending on the cavitation time was monitored. The morphology of superficial
lesions was analyzed using scanning electron microscopy. The mechanism of occurrence
and development of damage to the surface of the samples under cavitation was
determined. The possibility of this type of material in difficult working conditions inherent
in metallurgical processes is evaluated.

IV.91. Pavlovi¢, M., Lj. Andri¢, M. Dojcinovi¢, |. Grigorova, Z. Tanaskovi¢, D. Radulovi¢, M.
Petrov. 2020. Possibilities of development of basalt processing technologies. //
Proceedings of the XI Symposium with International Participation “Mining 2020, Vrnjacka
Banja, Serbia, 8 - 11 September 2020, pp. 78-84, ISBN: 978-86-82867-28-9.

Maenoeuy, M., J1. AHgpuy, M. JlonunHoeuy, U. Fpuropoea, 3. TaHackoeuy, . Papynoeuy,
M. MeTpoB.. 2020. Bb3MOXXHOCTHM 3a pa3BUTUE Ha TeXHONOrUK 3a npepaboTka Ha 6asanT. //
Céopruk ot Xl Cumnosmnym ¢ MexgyHapogHo yyactne ,MurHo gesno 2020 BpHauka baHs,
Cbpbus, 8-11 centemBpu 2020 r., cTp. 78-84, ISBN: 978-86-82867-28- 9.

PE3HOME

B ctatusaTa ce pasrnexpa Bb3MOXHOCTTa 3a uanonseaHe Ha 6asanT ot Haxoguwe “Bpeno
- KonaoHuk”, 3a po6bMBaHe M NPOM3BOACTBO Ha CTbK/IOKEpPaMUYHU Usgenus, c nogobpeHun
CBOMCTBA 3a MpPUNIOXKEHWEe Npu MNPOU3BOLCTBOTO HA KOHCTPYKTUBHM efleMeHTU Ha
obopynBaHeTo B MeTanyprusitTa U MMHHOTO geno. EgHa ot uenuTte Ha uscnepBaHeTo bewe
0a ce paswupu NpUIOXKEHUETO Ha TeCTBaHUTe KepaMUYHU MaTepuanu B UHXeHepHaTa
NpakTUKa, KaTo 3aMecTUTeNn Ha MeTanHUTe MaTepuanu. M3BbplueHU ca nscnenBaHusa 3a
npeyMcTBaHe, CMUNaHe U MEXAaHUYHO aKTUBUpPaHe Ha basanToBusa arperaT, npouenypu 3a
CUHTEe3 Ha Npobu ypes npecoBaHe M arnoMepauus, UscnegBaHu ca U NpoLecuTe ToneHe,
neeHe W TepMuyHa obpaboTka. [lopagu TexKMTe YCNOBUS Ha ekcnnoaTtauus B
MeTanypruyHUTEe U MWUHHKM MNpouecu, 3a fa Ce uscnepBa KayecTBOoTO U u3bopa Ha
MaTepuanu, 6sgxa MNpPUNOXKEHU HSKONIKO MeTofa 3a OXapaKTepusupaHe - PEeHTreHoB
OUdpaKLMOHEH aHanus, oNTUYHA U CKaHMpalLa eNeKTPoOHHa MUKpPOCKoNus, BUbpaLnoHeH
YNTpasByKOB MeTof, CbC CTauMoHapHa npoba, KaKTO WM KOMMWOTbPEH aHanu3 Ha
nsobpaxeHueto. Jobpute TeXHUMYECKU CBOMCTBA npaBAT 6asanTa BaXHa CYpoBMHa 3a
NPUNOXeHUe B PasfNUYHU MHAYCTPUU. [loKnaabT CbLLO Taka NpeacTaBa U pesyntaTturte oT
nscnegBaHuUsATa 3a M3MNoN3BaHeTo Ha 6as3anT npu Npou3BOACTBOTO Ha OrHEYmnopHW
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MOKPUTUSA, 3@ 3alLMTA Ha MeTaNlHM M HeMeTaslHU KOHCTPYKL MW, KaKTO U TecTBaHe Ha
M3MNon3BaHeTo Ha apMUMpPOBKM Ha bHasanToBa OCHOBaA B KOMMO3WUTU, KaTo MOJSIMMEpHa
ocHoBa/6a3anToB npax 3a cneuuduYHU YCNOBMSA Ha NPUNOXKEHUE B MaLIMHOCTPOEHETO U
ctpoutencteoto. Cbpbua pasnonara c KadvecTBeH 6asant (6asanTtoBuM cKanu) 3a
nscnepBaHe Ha CMHTE3bT HAa HOBU MaTepuanu M LWUPOKO MPUNIOXKEHUE B UHAYCTpUATA.
MN3non3saHeTo Ha TO3M BUA, CYPOBMHU MOXe pa ponpuHece 3a nopobpsBaHe Ha
MKOHOMUYECKUTE, EHEPrUMHU U eKOJNIOFMYHM acneKTU Ha paboTaTa Ha MeTanypruyHuTe u
MUHHU NPeanpuUATUS, KaKTO U Ha MHCTanauumTe 3a peuuKIMpaHe Ha oTnagbum.

ABSTRACT

This work presents the possibility of using basalt from Vrelo-Kopaonik deposit for glass-
ceramic production, with improved properties for use in structural elements production
of metallurgy and mining equipment. One of the aims of the research was to expand the
tested ceramic materials application in engineering practice, as a substitute for metallic
materials. Basalt aggregate purification, grinding and mechanical activation was studied.
Procedures for synthesis of samples by pressing and sintering, smelting, casting and
heat treatment processes was investigated. Due to the difficult operating conditions in
metallurgical and mining processes, to study the quality and choice of materials, several
characterization methods were applied - X-ray diffraction analysis, optical and scanning
electron microscopy, vibrational ultrasound method with a stationary sample, as well as
computer image analysis. Good technical properties make basalt an important raw
material for application in various industries. The paper also presents the research
results for use of basalt in manufacture of refractory coatings, for metallic and non-
metallic structures protection, as well as testing use of basalt for composites reinforcing,
as a polymer base/basalt powder for specific application conditions in mechanical
engineering and construction. Serbia has quality basalt (basalt rocks) for study of new
materials synthesis and wide industry application. This type of raw material use can
contribute to improving the economic, energy and environmental aspects of metallurgical
and mining enterprises operation, as well as waste recycling facilities.
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