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I1.1. AHkoBa, T. BbaMoXkHOCMU 3a
npepabomka Ha NbpBuYHU
cyAPUgHU pygu om
MegHonopdupHU Haxoguwla, M3g.
kowia ,,CB. MBaH Puacku®, ISBN: 978-
954-353-469-2, 2024, OoHg Ha
HauuoHanHa 6ubAauomeka ,C8. CB.
KupuA u Memogut®, YAK: 622.7,
COBISS.BG-ID: 64442376.
MoHozpadus.

Yankova, T. Possibilities for primary
sulphide ores processing from
porphyry - copper deposits,
Publishing House "St. Ivan Rilski",
Sofia, ISBN: 978-954-353-469-2, 2024,
Fund of the National Library "St. St.
Cyril and Methodius”, Sofia, UDC:
622.7, COBISS.BG-ID: 64442376.
Monograph.
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PE3IOME.

LleAma Ha MoHOz2padusgma € ga npegcmaBu mexHOAO2UYHUMEe
Bo3MokHOCMU 3a oboz2amdaBaHe Ha NbpPBUYHU CcyAdUgHU pygu om
MegHonopdupHU Haxoguuwa. CbgbpykaHuemo Ha MoHoOz2paduama e
odopmMeHo B mpu a2naBu.

B MNaBa | ca uzyyeHuU U npegcmaBeHuU MegHUMe Haxoguuwla, MUHepaAu
U pygu. V3BbpweH e nogpobeH o0630p U 3agbAboOYeH aHaAu3 Ha
mMexHoAO2UYHUMeE Bb3aMoXkHOoCMU 3a npepabomkama um, kakmo u Ha
Bo3mMokHOCMUMeE Ha MexHOAO2UYHUME u3cAegBaHuga 3a obo2amumocm.

BB Bmopa 2AaBa ca npegcmaBeHu npoBegeHume MexHOAO2UYHU
u3cAegBaHuga 3a o6o2amumMocm Ha cyAdugHa pyga om MegHONOoOPdUPHO
Haxoguuwje, ¢ UeA NoAydaBaHe Ha MegeH koHueHmMpam. NpegcmaBeHu ca
pa3zpabomeHumMe konekmuBHo-cenekmuBHa cxemMa U MexXHOAO2UYEH
peXkuM 3a obo2amaBaHe Ha NbpPBUYHU cyAdUgHU Pygu.

Tpema 2AaBa 3agbAboueHo U nocrnegoBamenHo gaBa uHdopmauud 3a
peaAu3upaHUMe mMmMexHOAO2UYHU u3cAegBaHua 3a obozamumMocm  Ha
cyAdugHa pyga 3a noAydaBaHe Ha MoAaubgeHoB koHueHmpam. MNpuAazam
ce OpuU2UHaAHU gaHHU om u3BobpweHUMEe XUMUYHU, 3bpHOMEMPUYHU U
MUHepanoXkku u3caegBaHua Ha cyAdugHama pyga, kamo 6aza 3a
AabopamopHuUMe ekcnepumMeHmMu, oxapakmepu3supauiu cbcmaba U.

MoHorpadmaTa oTpasaBa MHOIO HOBMW pPe3y/TaTu C MPUHOCEH XapaKTep
B €Ha KOJTKOTO KacKMyecKa, TO/IKOBa M AMHAaMUYHO pa3BMBaLLLA CE aKTyaslHa
obnact kato ¢noTtauuaTta - yHMBepcaneH npoLuec 3a oboraTaBaHe Ha
MUHEPANHN CYPOBUHN.

OCHOBHUTE HAYYHO-MPUIOXHMU MPUHOCKU Ha MoOHOorpadmata ca
CBbpP3aHM C pPa3paboTBaHETO Ha MHOBATMBHA Hay4HO-M3CedoBaTesicka
mporpama 3a M3y4dyaBaHe o60raTMMOCTTa Ha MbpBMYHA cyAdugHa pyga om
MegHoNoOpdUPHO Haxoguulde W pa3zpabomBaHemo Ha koaekmuBHO-
cenekmuBHa cxeMa U mexHoAO2u4YeH peXkuM 3a obo2amgaBaHe Ha
NopBuYHU cyAdUgHU pygul.

MoHozpaduama e 6a3zupaHa Ha 3agbAboyeHUMe u3cAegBaHusa Ha
aBmopkama B obAacmma Ha mexHoAc2UUME 3a npepabomka Ha
NopBuYyHU cyAdugHU pygu, noBeyemo om koumo ca [oKNagBaHW Ha
MeXOyHapoOaHW KOHdepeHUMn ©n nyonmKyBaHWM B Creuuanm3mpaHmn
peLeH3MpaHM n3gaHus.

MoHozpadugama e npegHa3zHayveHa 3a cneyuaAucmu, 3aHUMaBauwiu ce
c npobareMume B obhracmma Ha npepabomkama Ha noAe3HU ulzkonaemu.
KHuzama 6u 6una noAe3Ha 3a npenogaBameau, gokmopaHmMu u
cmygeHmu, om pa3Au4YHU obAacmu, u3lcAaegBaudu mexHoAo2uUUMme 3a
npepabomka Ha MUHepaAHU cypoBuHuU.
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ABSTRACT.

The purpose of the monograph is to study and presented the
technological possibilities for beneficiation of primary sulphide ores from
porphyry - copper deposits. The monograph content is organized into three
chapters.

In Chapter |, copper deposits, copper minerals and copper ores are
studied and presented. A detailed review and in-depth analysis of the
technological possibilities for copper ores processing, as well as the
possibilities of beneficiation technological studies, was carried out.

The second chapter presents the technological studies carried out for
beneficiation of sulphide ore from a porphyry - copper deposits in order to
copper concentrate obtain. The developed selective-bulk flotation flowsheet
and technological regime for primary sulphide ores beneficiation are
presented.

The third chapter thoroughly and consistently provides information on
the implemented technological studies for sulfide ore beneficiation to
molybdenum concentrate obtain.

Original data from sulphide ore chemical, particle size and
mineralogical studies are presented, as a basis for the Ilaboratory
experiments characterizing sulphide ore composition.

The monograph present many new results in a classic and dynamically
developing field such as flotation - a universal process for mineral
processing.

The main monograph scientific and applied contributions are related
to an innovative research program development for studying the
beneficiation of primary sulphide ore from a porphyry - copper deposits,
development of selective-bulk flotation flowsheet and technological regime
for primary sulphide ores beneficiation.

The monograph is based on the author's in-depth research in the field
of primary sulfide ores processing technologies, most of which have been
reported at international journals and conferences and published in
specialized peer-reviewed publications.

The monograph is intended for specialists dealing with problems in
mineral processing field. The book would be useful for lecturers, PhD
students and students, from various fields, researching mineral processing
technologies.
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My6nukKyBaHa KHUIra Ha 6a3aTa 3alWMTEH AMCepTaLMOHEH Tpya 3a
MpPUCbXOaHe Ha obpa3oBaTesniHa U Hay4YHa cteneH ,JdokTtop”
(no rpyna nokasatenu IN

I1.2. AHKkoBa, T. TexHosorMn 3a
db v seron

O o mmi pracar n3BnYaHe Ha LiIBETHU n
6naropofHW MeTanu oT MeXAUHHMU

TEOAOPA SHKOBA
MeTanyprmyHm  npoaykth, Wag.
Kblwia ,,CB. MBaH Puncku”, ISBN 978-
TEXHOAOI'MM 3A M3BAMYAHE HA LBETHU K 954_353_440_"' 202]’ (DO HO Ha
BAATOPOAHM METAAW OT MEXXAMHHM HaumoHanHa 6mubnuorteka ,Cs. CB.
METAAYPTMYHM MIPOAYKTH Kupwun " MeTtogunmn®, YOK:

669.2/.8.08, COBISS.BG-ID: 50321416.
MybAukyBaHa kHu2a HanucaHa Ha
6aza 3awumeH gucepmMauuoHEeH
mpyg, 3a npucwkgaHe Ha
o6pazoBamenHa U Hay4yHa cmeneH
+LHAokmop*.

Yankova, T. Technologies for non-
ferrous and precious metals

: extracting from metallurgical
intermediate products, Publlshlng House "St. Ivan Rilski" of the University of
Mining and Geology "St. Ivan Rilski", Sofia, ISBN 978-954-353-440-1, 2021,
Fund of the National Library "St. St. Cyril and Methodius”, Sofia, UDC:
669.2/.8.08, COBISS.BG-ID: 50321416. Published book on the basis of
defended dissertation work for awarding educational and scientific degree
“Doctor”.

PE3IOME.

KHuraTa , TeXHO/10rm 3@ M3B/IMYaHe Ha LUBETHU 1 671aropogHM METa I
OT MEXAUMHHMN METAIYPIrnYHU rMPoAyKTH' € MocBeTeHa Ha M3ydaBaHe Ha
TEXHONOrNMTE 3a U3B/IMYAHE Ha LUMHK, Cpebpo, 0fTIOBO U Me[, OT LIMHKOB KeK,
MosydyeH npu XmapoMeTanyprmyHoTo U3BMYAHE Ha LUMHK OT yrapka, cneq
OKMUCIIUTENHOTO  Mbp)KeHe  Ha LIMHKOBU KOHLIeHTpaTK, npeau
nupomeTanypruyHma Benu npoduec.

CbOobp)KaHMeTo Ha KHUraTa o6xBallla M3yYaBaHe Ha MeTanyprmyeckmTte
MPOLLeCK 1N TEXHONMOIMK, MeTanyprmaTa Ha UMHKa, MUHepanuTe 1 pyauTe Ha
LIMHKA, HEroBMTe CBOWCTBA M MPUNOXXEHME Ha LUMHKA U HEroBMUTE CriaBu.
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MpencraBeHO e CBETOBHOTO MPOM3BOACTBO M NOTpebneHmne Ha LUMHK, KaKTo
M MeToOuTe 3a HeroBoTO MoflydaBaHe W XUOPOMETANypPruyHoOTO My
M3BMMYaHE.

PasrnegaHn ca TeopeTUYHUTE OCHOBM Ha M3BMYAHETO Ha LMHK,
NnoBedeHMEeTO Ha KOMIMOHEHTUTE Ha yrapkaTta, GakTopuTe BNMFELLN BbPXy
XO4a Ha npoueca M CXxeMuTe Ha XUOPOMEeTanypruyHo M3BMMYaHe
(HenpekbcHaTO HeyTpanHO WM3BAMYAHE Ha UMHKaA OT  yrapkarTa,
HenpeKbCHaTO KMUCEeNo W3BAMYaHEe Ha LUMHKa OT UMHKOBUSA  KeK,
HeyTpanuMsauma Ha LMHKOBUS KeK). M3ydeHo v npeacTtaBeHo e BIMsSHMETO
Ha >Xenda30To B TEXHOMOTUYHUTE CXeMK MpU npepaboTkaTa Ha LMHKOBM
KOHLLeHTpaTW.

MocoyeHa e MHPopMauMa 3a TeHOeHUMUTe Mpu npepaboTkaTa Ha
LIMHKOBU KOHLEHTPaTU. M3BbpLUeH e 3aabnbodeH 0630p M aHanM3 Ha Hal-
obellaBallMTe anTepHaTUBM Ha LUMAHMOHUTE TEXHOMNOMMK MPU U3BMYAHE
Ha 6naropoaHu MeTanu.

ABSTRACT.

The book "Technologies for non-ferrous and precious metals extracting
from metallurgical intermediate products" is devoted to study the
technologies for zinc, silver, lead and copper extraction from zinc cake
obtained during the hydrometallurgical extraction of zinc from slag, after
the oxidative frying of zinc concentrates, prior to the pyrometallurgical Velz
process.

The book content covers the study of metallurgical processes and
technologies, zinc metallurgy, zinc minerals and ores, zinc properties and
applications and zinc alloys. The zinc world production and consumption, as
well as the methods for its production and hydrometallurgical extraction,
are presented.

The zinc extraction theoretical basis, the behavior of the tailings
components, the factors influencing the course of the process and the
hydrometallurgical extraction flowsheets are discussed (continuous neutral
extraction of zinc from slag, continuous acid extraction of zinc from zinc
cake, zinc cake neutralization). The influence of iron in the technological
flowsheets in the zinc concentrates processing has been studied and
presented.

Information on trends in the zinc concentrates processing is provided.
An in-depth review and analysis of the most promising alternatives to
cyanide technologies in precious metals extraction has been carried out.
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My6nnKyBaHU YHUBEPCUTETCKU Y4EOHULM UNU YyUEBHULM, KOUTO ce
M3MOoM3BaT B yYUIULLHATA MpeXa (No rpyna nokasatenu E)

[1.3. AHKoBa, T., T. AHrenos, V.
“ TEOZOPA AHKOBA TOZOP AHTENIOB 'puroposa, U., H1LLKOB.
N/ VPEHATPUrOPOBA WMBAH HLLIKOB BpuKeTMpaHe, arfnoMepaums m
nenetmnlauung, N3a. kowa ,,CB. UBaH
Punckun”, ISBN 978-954-353-439-5,
2021, oHa Ha HaumoHanHa
6unbnmnoteka ,Cs. CB. Kupun u
M MMEAETU3ALMSA MeToauin®, YOK: 622.7(075.8)
662.8(075.8), COBISS.BG-ID
50283784. YuebHUK 3a BY3.

BPUKETUPAHE, ATAOMEPALIMSA

Yankova, T., T. Angeloy, I. Grigorova,
l. Nishkov. Briquetting, sintering
and pelletizing, Publishing House
"St. Ivan Rilski" of the University of
Mining and Geology "St. Ivan Rilski",
Sofia, ISBN 978-954-353-439-5, 2021,
Fund of the National Library "St. St.
Cyril and Methodius”, Sofia, UDC:
622.7(075.8) 662.8(075.8), COBISS.BG-ID 50283784. University textbook.

Codmn, 2021

PE3IOME.

YuyebHukom , bpukemupaHe, azAomepayusa u hesemuizayusd’ e
nocBemeH Ha Bvbnpocume cBbp3aHU C MEXHOAO2UYHUME NpPouecuU 3a
yegpsaBaHe: 6pukemupaHe, azanoMepayusa u neaemusauuda. I

AaBa nopBa BkalouBa ulyuaBaHe u npegcmaBaHe Ha Bv2Auuwlama u
mexHume cBolcmBa, BugoBe mMBvpgu u3zkonaemu 20puBa, cbcmMasb,
cmpoek, cBolcmBa u u3zz2apaHe Ha Bb2Auulama, cmaHgapmMu U Memoguku
3a onpegenaHe kavecmBeHume nokazameau Ha BvaAuuwla.

Bmopa 2naBa e nocBemeHa Ha ucmopuyecku cBegeHusd, CobulHOCM,
UeAU U 3agayu, cobBpemMeHHU npegcmaBu u xunome3u 3a nhpoueca
6pukemupaHe Ha BvoaAauuwia 6e3 cBbp3Bawu U cbe cBovp3Baulu BeuyecmBa.
MpegcmaBeHo e BAUSHUEMO Ha MEXHOAO2UYHUME napamMempu Bopxy
npoueca bpukemupaHe, pa3zaAaegaHu ca MmexHoAo2UYHUMe achekmu Ha
npoueca, BugoBeme cBvp3Bawiu BeuwecmBa, cneuudpuyHUMeE
MEeXHOAO2UYHU ocobeHocmMu npu 6pukemupaHe Ha Bov2Auuwla Cbc
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cBop3Bawu BewecmBa, kakmo u Memogume 3a onpegeadHe
kauecmBeHume nokazameau Ha bpukemume.

TpeTa rnaBa npeacTtaBs OGpukemupaHemo Ha mMBbpgu 6GumoBu
omnagbuu. YemBbpma 2AaBa o6xBaula ocHoBHU cBegeHusa U CbUJHOCM Ha
a2AoMepauuoHHUAM npouec. NMema 2naBa BkalouBa nenemuszauusama Ha
noAe3HU uzkonaemu, buozopuBa u NpouzBogcmBomo Ha BuonenemMu.

ABSTRACT.

The first chapter of the textbook "Briquetting, sintering and pelletizing"
is dedicated to study and presentation of coal and its properties, solid fossil
fuels types, coal composition, properties and combustion, standards and
methods for determining the coal quality indicators.

The second chapter is devoted to historical information, essence, goals
and tasks, modern ideas and hypotheses about the coal briquetting process
without binders and with binders. The influence of the technological
parameters on the briquetting process is presented, the process
technological aspects, binders types, coal briquetting with binders specific
technological features, as well as the methods for determining the quality
indicators of the briquettes are discussed.

The third chapter presents the municipal solid waste briquetting.

The fourth chapter covers basic information and essence of the
sintering process.

The fifth chapter covers minerals, biofuels pelletization and biopellets
production.

Il.4. AHrenos, T, T. HHKoBa, U. 'puroposa, N. HuwkoB. OnonsoteopsaBaHe Ha
TEXHOreHHU cypoBUHK, N340, kbia ,CB. MBaH Punckn”, ISBN 978-954-353-
444-9, 2021, DoHA Ha HaumoHanHa 6mubnunoteka ,,C. C. Knupun n Metogmin®,
YIOK: 622.3.06(075.8), COBISS.BG-ID: 50281992. YyebHu1K 3a BY3.

Angelov, T., T. Yankova, |. Grigorova, I. Nishkov. Technogenic raw materials
utilization, Publishing House "St. Ivan Rilski" of the University of Mining and
Geology "St. Ivan Rilski", Sofia, ISBN 978-954-353-444-9, 2021, Fund of the
National Library "St. St. Cyril and Methodius”, Sofia, UDC: 622.3.06(075.8),
COBISS.BG-ID: 50281992. University textbook.
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PE3IOME.
YUebHUKDLT ,Or1o/130TBOPABAaHE
Ha  TEXHOreHHu  CypoBuHU' e

TOAOP AHTEAOB TEOAOPA SHKOBA
HMPEHA TPHTOPOBA MBAH HULLUKOB noceeTeH Ha M3yL_,| aBaHe Ha
TEXHOreHHUTE HaxoauLa 7
CYPOBMHW, KaKTO M MeTogmTe 3a
OMNMOA3OTBOPSIBAHE TAXHOTO ynpaBneHue n npepaboTka.
CnaBa nbpBa obxBalla
HA TEXHOTEHHU BbMpocuTe 3a obpa3zyBaHemo,
CYPOBUHMU ekcnaoamauyuama u
knacudukauugma Ha MexHo2eHHU
Haxoguula, BugoBeme
MeXHOAO2UYHU omnagbouuy,

nomeHuuana Ha mexHo2eHHUMe
cypoBuHuU u Hacoku 3a koMmnaekcHo
onoAnzomBopaBaHe Ha
nogszemMHumMe 6o2amcmBa.

Bmopa 2naBa e nocBemeHa Ha
Bbnpocume 3a ynpaBaeHuemo u
npepabomkama Ha MBopgume MmexHo2eHHU cypoBuHU, npegcmaBeHu ca
Pa3AUYHU Memogu U mexHOAO2UU, npegcmaBeHa e u pekyamuBauyuama,
kamo gelHocm no peuyukaupaHe (BblcmaHoBaBaHe).

ABSTRACT.

The textbook "Technogenic raw materials utilization" is devoted to
study of technogenic deposits and raw materials, as well as the methods of
their management and processing.

Chapter one covers the issues of formation, exploitation and
classification of technogenic deposits, technological waste types, the
potential of technogenic raw materials and guidelines for complex
underground resources utilization.

The second chapter is devoted to the issues of solid technogenic raw
materials management and processing, different methods and
technologies are presented, and reclamation, as a recycling (restoration)
activity, is presented.
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[1.5. 9HKoBa, T., T. AHrenos, W.
Mpuroposa, N. HMWKOB. TexHonorus
Ha oborataBaHeTo Ha MONEe3HU
nskonaemum —teopud, 1N3a. kowa ,C..
MBaH Punckn”, ISBN-978-954-353-
TEXHOAOTUA HA 431-9, 2021, doHO Ha HaumoHanHa
6unbnunoteka ,CB. CB. Kupun wu
MeTtoaunn*, Codpua, YOK: 622.7(075.8),
NNOAE3HU U3KONAEMHM COBISS.BG-ID —46408200. Y4e6HMK

TEOPUA 3a cneundmyHaTa npodpecmoHanHa
MOAroTOBKa Ha y4eHMUM, obydaBaHU
BbB BCUYKM GOPMUM Ha 0ByyeHKe Nno
cneunanHoct ,O6orataBaHe Ha
nosiesHn nskonaemu” (Kog 5440203)
oT npodecusa ,OnepaTtop B MUHHATA
npoMuwinieHoct” (kog  544020),
npodgecmnoHanHo HanpaBneHue
.MWHHO Oeno, npoy4BaHe 1 Oobus
Ha nonesHu uskonaemun” (kop 544). YuebHUK, KOWUTO Ce MU3Mof3Ba B
yYunuiHaTa Mpexa.

TEOAOPA AHKOBA TOAOP AHTENOB
WPEHA TPUTOPOBA WMBAH HULLKOB

OBOTATABAHETO HA

YueBHUK 3a NpodecoHaNHa NOATOTOBKA HA YYeHULM MO CreLranHocTTa:
.O6ozamsaeaHe Ha noae3HU uzkonaemu”, oT npodecna:
.Onepamop 8 MuHHama npomMuuneHocm”,
npodecoHanHo HanpaeneH1e:

MunHo deno, npoyyeare u dobue HA NoAe3HU uskenaemu”

Codma, 2021

Yankova, T, T. Angelov, |. Grigorova, |. Nishkov. Mineral processing
technologies -theory, Publishing House "St. Ivan Rilski”, Sofia, ISBN-978-954-
353-431-9, 2021, 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
"Mineral Processing" (code 5440203) in the profession "Operator in the
mining industry" (code 544020), professional field "Mining, exploration and
ore extraction” (code 544). A book used in the school network.

PE3IOME.

LleAma Ha yuyebHukbm e ydyeHuuume ga ycBodm 3HaHu4a 3a
OCHOBHUME NOHAMUA U mMepMUHU Nnpu obozamsaBaHe Ha NOAe3HU
uzkonaeMu, mMEXHOAO2UYHUME NPOoUecU Ha mMpoWweHe, CMUAaHe,
oboz2amdaBaHe, ccbcmsaBaHe U duaMmpauusa, Memogume U mexHukama 3a
oboz2amgaBaHe Ha noAe3HU ulkonaemMu u ob6e3BogHAaBaHe Ha npogykmume
om ob6oz2amgaBaHe. YuebHukbm e pa3pabomeH B8 cbomBemcmBue cbc
cneyudpukume Ha ymBbpgeHama om MOH yyebHa npozpamMa 3a
cneuuduyHama npodecuoHanHa nogaomoBka no yuebHuUa npegmMem
,TeEXHOAO2UA Ha obo2amaBaHemo - meopuga”.
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YuyebHukbm o0b6xBaula oceM 2AaBu, kamo u3lnazaHeMmo Ha MamepuaAna
cAegBa ecmecmBeHua Xog Ha noAe3HUMe uzkonaemMu: om nocmMbnBaHemMo
um B8 obozamumenHama ¢abpuka go ob6e3zBogHaBaHemo Ha
npou3BegeHume koHueHMpamu. Pa3aAaegaHo e yegpsaBaHemo Ha
MUHepaAHUMe cypoBuHu, kakmo u Bbnpocume 3a onpo6BaHe u KoHMpPOA
Ha TEXHOMOrMYHUTE NPoLECK NPU NpepaboTKaTa Ha MUHEPANHW CYPOBUHMN.
NMpegcmaBeHa e u npakmukama 3a o6o2amgaBaHe Ha pygHU, HepygHU
noAe3HuU ulkonaemMu u BvaAuwia.

I3gaHuemo e nocBemeHo Ha 70 20guHU om ocHoBaBaHemo Ha
kamegpa ,0O6o2amgaBaHe u peuukAupaHe Ha cypoBuHu“ B8 MUHHO-
2eonoykku yHuBepcumem ,,CB. MBaH Puacku® (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 textbook covers eight chapters, and the presentation of material
follows the natural course of minerals: from their entry into the beneficiation
plant to the dewatering of concentrates produced. The mineral raw
materials briquetting, sintering and peletizing, as well as the issues of
technological processes sampling and control in the mineral raw materials
processing, are considered. The practice of beneficiation of ore, non-ore
minerals and coal is also presented.

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. lvan Rilski” (1951 - 2021).
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[.e. AHrenos, T. T. HHKoOBa, W.
TOAOP AHTEAOB TEOAOPA SHKOBA rpM ropOBal M‘ H MLLUKOB.
WPEHA TPUTOPOBA HMBAH HHILIKOB CI—IOMa ratenHu MeTO'E"M 3a
oborataBaHe WM peuunKinpaHe Ha
CYypoBUHUN. BbBeOcHUE, N30. Kblia

CITOMATATEAHMU METOAM .CB. UBaH Punckn”, ISBN: 978-954-

3A OBOTATSIBAHE M PELIMKAMPAHE HA 353-452-4, 2022, ®oHA Ha
CYPOBUHM HauvoHanHa 6ubnuoteka ,Cs. CB.

BbBEAEHUE Kupun n MeTtoonin®, YK:
622.7(075.8) 502.174.1(075.8)

COBISS.BG-ID: 54083848. YuyebHUK
3a BY3.

Angelov, T., T. Yankova, |. Grigorova, |.
Nishkov. Auxiliary methods for raw
materials beneficiation and
recycling: an introduction,
Publishing House "St. Ivan Rilski" of
the University of Mining and Geology "St. Ivan Rilski", Sofia, ISBN 978-954-
353-452-4, 2022, Fund of the National Library "St. St. Cyril and Methodius”,
Sofia, UDC: 622.7(075.8) 502.174.1(075.8) COBISS.BG-ID: 54083848. University
textbook.

Codnn, 2022

PE3IOME.

YUyebHuUkbT no ,CriomararesiHu — merogu 38 oboraraBaHe  u
PEeLINKITNPaHe Ha CypOBUHMN: BbBeAgeHME" obxBalla neT rnaBu, B KOUTO ca
M3ydeHU M NpeactaBeHn BCUYKKM crioMaraTenHu OemHOCT M3BbPLUBAHU B
oboratutenHmTe dabpuKuM, BbB Bpb3Ka C NpepaboTkaTa Ha pyauTe.

MbpBa rnaBa obxBalla npeaneg Ha aHMpoNno2eHHUMe
Bv3gelcmBuama Bopxy Bogu, Bvb3gyx u nouBu.

Bmopa 2naBa e nocBemeHa Ha BogocHabaaBaHeToO M KaHanmsaumaTa
Ha oboraTuTenHmnTe Gpabpukun.

TpeTa rnaBa obxBallia BbMpocuTe 3a 06e3BoaHABaHE Ha NPpoayKTUTe oT
oborataBaHe (gpeHupaHe, c2bcmgdaBaHe, koazynauua u daokysauusq,
ueHmpodyaupaHe u puampauyuda, cyuleHe).

MNpaxoyAnaBaHemo e pa3zaaegaHo B8 uemBobpma 2AaBa.

NMema 2AaBa obxBaula Bbnpocume 3a omnagbyHOMO cmonaHcmMBo
npu npepabomkama Ha pygu (XxugpaBAudyHo ckaagupaHe Ha
MexXHOAO2UYHU omnagbouu, Memogu 3a 3anobABaHe Ha
omnagbkoxpaHuAuwia, u3lbop Ha nAowagka U u3l2paxkgaHe Ha
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omnagvkoxpaHuauuwe. LUWlecma 2aaBa BkalouBa Bvbnpocume 3a
oyHkepHomo u cknagoBo crmonaHcmBo.

ABSTRACT.

The textbook on "Auxiliary methods for raw materials beneficiation and
recycling: an introduction" covers five chapters, in which all auxiliary
activities carried out in beneficiation plants, in connection with ore
processing are studied and presented.

Chapter One covers an overview of anthropogenic impacts on water, air
and soils.

The second chapter is devoted to the water supply and sanitation of the
beneficiation plants.

Chapter three covers the issues of beneficiation products dewatering
(drainage, thickening, coagulation and flocculation, centrifugation and
filtration, drying). Dust collection is covered in Chapter Four.

The fifth chapter covers issues of ore processing waste management
(process waste hydraulic storage, filling methods for waste storage facilities,
waste storage facility site selection and construction). Chapter six includes
issues of bunkering and storage management.
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My6nmnKyBaHU YHUBEPCUTETCKM y4ebHM nocobua nnm yuedbHum nocobus,
KOUTO Ce M3MNON3BaT B y4YUSTULLHATa MpeXKa (No rpyna nokasaTtenu E)

[1.7. AHrenos, T. T. HHKoBa, W.

“ MMHHO-TEOAOXKM

- ek e BbnyaHoBa, . Mpuroposa.
T P — OborataBaHe W peuuKInpaHe Ha
TEOAOPA fHKOBA HUPEHA TPUTOPOBA CypOBM HW. BbBe,ﬂ,eH Me' M3,D, K-bLLl,a

,CB. UBaH Punckun®, ISBN: 978-954-

OBOTATSIBAHE M PELLMKAMPAHE 353-460-9, 2022, oA Ha
T — HauuoHanHa 6wmbnuoteka ,CB. CB.
BbBEAEHME Kupun n Metogun®, YOK: 622.7(075.8)
502.174.1(075.8), COBISS.BG-ID:
55808520. YuebHOo nomMarasno 3a BY3.

Angelov, T., T. Yankova, l.
Valchanova, |. Grigorova. Mineral
processing and recycling.
Introduction, Publishing House "St.
Ivan Rilski" of the University of
Mining and Geology "St. Ivan Rilski",
P 5 3 : _ A Sofia, ISBN 978-954-353-460-9, 2022,
Fund of the Natlonal L|brary "St. St. Cyril and Methodius”, Sofia, UDC:
622.7(075.8) 502.174.1(075.8), COBISS.BG-ID: 55808520. University textbook.

PE3IOME.

YuyebHoTO Mnomarano ,06oraraBaHe U PeLuKIPaHe Ha CYPOBUHM.
BbBegeHue" obxBalla cegeM rnasu. Llen, cbLLHOCT 1 3agadu Ha npouecuTte
M MetToauTe 3a npepaboTka Ha MOoNe3HM WU3KOoMaemMm, TEXHOMOIMMYHM
rmokasaTenu 1 NpoayKTu, ornepaLmnm, cxeMm 1 npouecun 3a npepaboTka Ha
MoNe3Hn N3KoMnaeMm ca NpeacTtaBeHM B rMaBa NbpB.a.

BTopa rnaBa e nmMocBeTeHa Ha MOAroTBUTENHUTE npouecu npu
oboz2amsaBaHe Ha Mone3HM Uu3Konaemm (npecaBaHe 3IbpHOMEemMpuyHa
xapakmepucmuka u cumoB aHaAu3, TpolleHe, knacudukauua u cMUAaHe).

B mpema 2naBa ca npegcmaBeHuU cenapauuoHHUMEe MnpoLlecus 3a
oboz2am¢aBaHe Ha MNofe3Hu K3KoMaemMn, a B 4YeTBbpTa [NaBa
06e3BOAHABAHETO Ha MPOOYKTUTE OT NpepaboTKaTa Ha NoMe3HU M3KoMaeMu.
Onpo6BaHemo U KoHMpoAa Ha TexHONOrn4YyHuTe npouecu npu
npepaboTkaTa Ha MUHEPaNHU CYPOBUHK Ca M3MOXXeHW B rMaBa neta. [MaBa
LlecTa obxBallla Memogume 3a obe3BpexkgaHe u ononzomBopsaBaHe Ha
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MBopgu 6umoBu omnagvuu. NaBa cegma e nocBemeHa Ha Bvnpocu 3a
camMocmosamenHa nogz2omoBka Ha cmygeHmu U AabopamopHuU
ynpaxkeHus.

ABSTRACT.

The textbook "Mineral processing and recycling. Introduction" covers
seven chapters. Purpose, essence and tasks of mineral processing methods,
technological indicators and products, operations, flowsheets and processes
of mineral beneficiation are presented in chapter one.

The second chapter is devoted to the size reduction and control
processes for beneficiation (screening, particle size analysis, sieve analysis,
comminution, classification and grinding).

The third chapter presents the separation processes for beneficiation,
and the fourth chapter presents the mineral processing products
dewatering.

The sampling and control of the technological processes in mineral
processing are presented in chapter five. chapter six covers the methods of
disposal and recovery of solid household waste. chapter seven is devoted to
guestions for students independent preparation and laboratory exercises.

IV.8. [puropoa, W. T. HHkoBa.
Hosus Famopone OborataBaHe M peuuKInpaHe Ha
Teopopa SiHkosa CYPOBUHU — Teopus U MNpPaKTUKa,
U3n. ABaHrapg lNpuma, ISBN 978-
619-239-099-0, 2018, ®oHO Ha
HauumoHanHa 6mbnmoteka ,Cs. CB.
Kupun n Metoguin®, Cooua, YOK:
622.7(076)(075.8),  COBISS.BG-ID:
1289828580. YHUBEPCUTETCKO
y4ye6bHo nocobue.

Grigorova, |, T. Yankova. 2018.
Mineral Processing and Recycling -
Theory and Practice, Avangard
OBOrATABAHE U PELIMKNUPAHE HA CYPOBUHU  Prima Pulb. House, Sofia, ISBN 978-

TEOPUSA U MPAKTUKA 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.

Cochus - 2018
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PE3IOME.

,ObocamsaBaHe u peuyukaupaHe Ha cypoBuHu. Teopusa u hpakmuka' e
koMnAekcHO yyebHO NnoMazano, pa3pabomeHo ¢ UeA ga ycbBobpuleHcmBa
mMmeopemuYyHUMe No3HaHUSa U ga 3agbAbouu npakmuueckume yMeHus Ha
cmygeHmume, ulydaBauwiu gucuunAuUHamMa ,Obo2amgaBaHe u
peuukAupaHe Ha cypoBuHuU”.

BkalouBa ocem uvacmu (2AaBu), cobgovpykawuu mMmeopemuydHa 4acm,
dopMyAupaHa maka, ue ga gonbABa Mamepuanbm om AekuuoHHUS Kypc u
ga goobozamdaBa meopemuyHUMeE Nno3HaHUs Ha cmygeHmume, u
koHkpemHu AabopamopHU 3agadu 3a U3NbAHEHUE, C 02Aed NOCMuU2aHe Ha
no-gobpo ycBoaBaHe Ha u3lydaBaHug om cmygeHmume Mamepuaa, No
yyebHUMe Npoz2pamMu Ha CbomBemHumMe cneyuaAHOCMU.

TeMamuyHO ca npegcmaBeHu Bonpocu uly4aBauwu
cenapauuoHHUME U cnoMa2ameAHU Memogu U npouecu, MawuHU 3a
obozamgaBaHe Ha noaAe3HU u3lkonaemMu, NpuHUunume 3a onpobtBaHe u
KOHMPOA Ha mMexHoOAo2UYHUME npouecu npu npepabomkama Ha
MUHepaAHU cypoBuHU, Memogume 3a o6e3BperkgaHe u ononzomBopaBaHe
Ha MBbpgu BuMoBu U NpoOMUWAEHU omnagbuu, kakmo u coopokeHuda 3a
mpemupaHemo uM. WM3gaHuemo e ob6o2ameHO C AabopamopHU
ynpaxkHeHuqa, kakmo u Bvnpocu 3a camMocmosmenHa paboma Ha
cmygeHmume.

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
guestions for self study.
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Epcautonis Sy dommeieuarton,

A, IVO. Npuroposa W., T. AHrenos, T.

X .ﬁ AHKoBa, C. Henuwes, [. Neopruesa.

HAYKA M OSPAIOBAHWE 34 % Oty st YyebHO nomarano no TexHonorua
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YYEBHO MOMATAAO IO
TEXHOAOTI'MS1 HA OBOTATABAHETO

Grigorova, I, T. Angelov, T. Yankova,
S. Chepishev, D. Georgieva. Mineral
processing textbook, Publishing
House "St. Ivan Rilski" of the
University of Mining and Geology
"St. Ivan Rilski", Sofia, ISBN 978-954-353-458-6, 2022, E-edition, Fund of the
National Library "St. St. Cyrii and Methodius”, Sofia, UDC:
622.7(076)(075.3.034), COBISS.BG-ID: 64490760. A book used in the school
network.

L
Codpma, 2022

PE3IOME.

YyebHOMO NOMaz2an0 NO mMexHoAo2uUda Ha obozamgaBaHemo e
pa3pabomeHo B pamMkume Ha npoekm BGO5M20P001-2.014-0001
«[Mogkpena 3a gyaAHama cucmemMa Ha obydeHue®, duHaHcupaH om
onepamuBHa npoepama ,Hayka u o6pa3oBaHue 3a UHMeEAU2EHMEH
pacmexk”, coduHaHcupaHa om EBponelckusa cvlo3, upe3z EBponelcku
cmpykmypHuU u uHBecmuuyuoHHU doHgoBe.

Pa3pabomeHo e 3a cneyuduvHama npodecuoHarHa nogaomoBka Ha
yyeHuuu, obyyaBaHu BvB8 Bcuuku dopmMu Ha obydeHue NO cheuuaAHOCM
,Ob6o2am¢aBaHe Ha noaAe3HuU u3zkonaemu” (kog 5440203) om npodecuda
,Onepamop B8 MuHHamMa npoMuuwAreHocm” (kog 544020), npodecuoHaAHO
HanpaBAeHue ,MUHHO geAo, Nnpoy4uBaHe u gobuB Ha noAe3HU ulkonaemu”
(kog 544).

YyebHOmMO nomMazano BkalouBa cucmema om yuyebHU MamepuaAu,
koumo nokpuBam 38,46% om yuebHama npozpamMa No yuyebHua npegmem
om cneuududyHama npodecuoHanHa nogzaomoBka ,TexHoAo2ud Ha
obo2amaBaHemo - meopuga”.
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YyebHOMO noMazano e pa3pabomeHo B cvomBemcmBue cocC
cneuyudpukume Ha ymBbpgeHama cbec 3anoBeg N2 PA 09-685/26.03.2020 2.
om MOH y4yebHa npoepaMa 3a cheuududyHama NpodecuoHaAHa
nogzomoBka no yuyebHus npegmem ,TexHOAO2UA Ha obozamaBaHemo -
meopuqa”.

ABSTRACT.

The textbook on mineral processing was developed within the
framework of project BGO5M20P001-2.014-0001 «Support for the dual
education system», financed by the operational program "Science and
education for intelligent growth", co-financed by the European Union,
through the European Structural and Investment Funds.

The textbook is developed for the specific professional training of
students in all forms of education in the specialty "Mineral Processing" (code
5440203) in the profession "Operator in the mining industry" (code 544020),
professional field "Mining, exploration and ore extraction” (code 544).

The textbook includes a study materials system that cover 38.46% of the
curriculum of the study subject of the specific vocational training "Mineral
processing - theory".

The textbook was 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 — theory”,
approved by Order No. RD 09-685/26.03.2020 of the Ministry of Education
and Science.

HayuHu nybnmkaumm B n3gaHub, KOUTO ca pepepupaHm 1 MHOEKCUPAHU B
CBETOBHOM3BECTHM 6a3u gaHHM C Hay4YHa MHPopMaLuma (No rpyna
nokasatenu N

[1.10. Yankova, T, I. Grigorova. Automated Waste Collection Systems -
possibilities, trends and application. In: Proceedings of the XX International
Multidisciplinary Scientific GeoConference (SGEM 2020), 16 - 25 August 2020,
Albena, Bulgaria, Vol. 20, Issue 4.1, pp. 219-226, ISBN: 978-6192-7603-09-5, ISSN:
1314-2704, DOI: 10.5593/sgem?2020/4.1/s18.028. (Scopus).

AHkoBa, T, W. Mpuroposa. 2020. ABToOMaTM3MpaHa CUCTEMa 3a CbOuMpaHe Ha
OTNagbLM — Bb3MOXXHOCTU, TEHOEHLMU U NpUiioXkeHune. C60pHMK ¢ OoKNagu ot 200
™ MexxagyHapooHa MyntuancupnnmHapHa HaydHa eo KoHdepeHuus (SGEM
2020), ToM 20, N3paHue 4.1, 16-25 aBryct 2020, AnbeHa, Bbnrapus, ctp. 219-226,
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ISBN: 978-619-7603-09-5, ISSN: 1314-2704, DOI: 10.5593/sgem2020/4.1/s18.028.
(Scopus)

PE3IOME.

YcmouyuBomo ynpaBAeHue Ha omnagbuume Hacbp4yaBa no-
Mankomo o6pa3lyBaHe, noBmopHama ynompeba, peuukAupaHemo u
ononzomBopsaBaHemo. ToBa BkalouBa no-uHMeAuzeHMHU Memogu u
cucmemu, u3noa3zBaHu 3a ynpaBaeHue u npepabomka Ha omnagbuu.

Hacmogawama pa3pabomka npegcmaBa AumepamypeH npeaaeg u
aHaAU3 3a meHgeHuuume u Bo3MokHOCMuMe 3a npuAoXkeHue Ha
aBmomMamu3upaHa cucmema 3a CcbbupaHe Ha omnagbuu. TakaBa
MEeXHOAO2UA UMa CuAama ga u3lMecmu HanbAHO KoHBeHUuoHaAHUMe
Memogu 3a cbbupaHe U mpaHchopmMupaHe Ha 6umoBu omnagbuu.
HeobxogumMo e obaye Nno-nogpobHO ulyyaBaHe Ha npegumcmBama u
Hegocmambuume Ha makuBa cucmemu.

B ma3u cmamuga ce npegaaza He caMo mexHudecko obacHeHue Ha
pabomama Ha uHoBamuBHama cucmemMa, HO U nogpobHa
uHMepNnpemauus Ha HeUHume npeguMcmBa U HegocmMambvbuu NO
OMHOUIeHUE Ha CobwecmByBauwume cucmemu 3a ynpaBaeHue Ha 2pagcku
omnagboyu. Bonpeku, yue npexogbm koM makuBa uHoBamuBHuU cucmemu
He e AeceH (mexHudyecku u puHaHcoBo0), He mMpabBa ga ce 3abpaBq, ue e
HeobxoguMa couuaAHa UHUUUamMmuBa u compygHudYecmBo Ha »kumeaume,
maka ye makuBa npoekmu ga Mo2am ga 6bgam peaAu3upaHu, He camo B8
HoB kBapmaa, HO u BbB Beue ycmaHoBeHuU YXuAuulHU padoHu. Ha npvB
noaAneg MakoB npexog uzaanerkga mpygeH u NpogbAXKumMeneH, Ho Moyke ga
6bge 3HaYuMmenHa cmbnka kbm ycmouyuBo 2pagcko pazBumue.

B gonbAHeHUe, mMa3u cmamusa palz2AeXkga acnekmume Ha
aBmoMamu3upaHumMe cucmeMu 3a CbbupaHe Ha oMnNagbuu U MAXHOMO
Bv3gelcmBue Bopxy okoaHama cpega u uyoBewkomo 3gpaBe.
M3acHaBaHemo Ha 20penocoYeHOMOo NnpegnoAaza yAecHaBaHe Ha Bcuuku
3auHMepecoBaHu cmpaHu npu B3emMaHemMoO Ha peuleHud, cBvp3aHu C
npoMeHu B 2pagckume cucmemu, U no-gobpa uHdopPMUpaHOCM 3a
xapakmepucmukume Ha aBmomMamu3lupaHume cucmemMu 3a cbbupaHe Ha
omnagbuu.

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
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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.

1. Yankova, T. Mining damaged l|andscape reclamation study. In:
Proceedings of the XXI International Multidisciplinary Scientific
GeoConference (SGEM 2021), 16 — 22 August 2021, Albena, Bulgaria, Vol. 2,
Issue 1.1, pp. 383-390, ISSN: 13142704, DOI: 10.5593/sgem2021/1.1/s04.071
(Scopus).

AHKoB3, T. PeKynTMBaLMS Ha HapyLLEeHWU MUHHU TepeHU — n3cnegpaHe. COopHUK C
ooknaan ot XXI MexgyHapogoHa MyntugucumnnmHapHa HaydHa [eo
KoHpepeHuusa (SGEM 2021),16-22 aBrycT 2021, An6eHa, Brnrapusg, Tom 2, U3gaHue
11, cTp. 383-390, ISBN: 13142704, DOI: 10.5593/sgem?2021/11/s04.071 (Scopus).

PE3IOME.

MMHepanHo-CypoOBMHHATA MWHOYCTPUS, KAKTO W eHepreTukata W
XMMUYEeCKaTa MPOMULLMIEHOCT MPUYMHABAT 3aMbpcaBaHe Ha OKOJIHaTa
cpepfa. ETo 3all0, KOrato roBOpPUM 3a PeKyNTMBaLIMA Ha YBPEeOeHU TepPeHU U
mouBK, pasbupame npean BCUUKO PeKynTUBaLUSA (Bb3CTaHOBABaHE) OT
Bb30eNCTBMETO Ha Te3M aHTPOMOreHHM OeMHOCTI.

PekynTuUBaUMATA MOCTaBA MHOXECTBO BbIMPOCU OT MKOHOMMYECK],
coLManHa, TexHMYecka 1 Hay4yHa rneaHa Touka.

PekynTUBaLMATA € KOMMIeKCeH Noaxod KbM YCTOMYMBO yrpaBrieHue
Ha Oerpagupany B pesyntaT Ha NMPUPOOAHU UM aHTPOMOreHHU OeMHOCTU
TepeHu.
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PekynTnBauuaTa Ha paspylweHn oOT MUWHHOTO [efo TepeHu e
KOMMMIEKCHa [OEMHOCT, Haco4yeHa KbM Bb3CTAaHOBABAHE Ha 3eMdTa 3a
6baoeLlo paLMoHanHo 7 €KOo/10rochbobpasHo M3Mnon3BaHe.
Bb3cTaHOBABAHETO Ha yBpeOeHUTe TEPUTOPUM Cb3haBa MO-MPOAYKTUBHM
aHTPOMOreHHM NaHawadTM U MeCTOOBUTAHMSA Ha Pa3MYHK BUOOBE.

PekynTmBaumaTa Ha HapyLLleHW OT MUHHO-O00MBHAaTa AEMHOCT TepeHu
€ aKTyaneH U coxkeH npobnem, TbM KaTo € HeobxoauM WMHOMBUAOYaANEH
noaxon KbM BCEKM OTAeNeH 06ekKT. [Npe3 nocnegHUTe roouHu ce Habnogaea
TeHOEHUMSA KbM OTpULLaTeneH 6anaHc Ha xyMmyca. B pe3ynTaT Ha ToBa XMisaam
XeKTapu gerpagunpanm 3eMm ca nLeHn oT KOHBEHLMOHANHMTE NPOoLLECH Ha
Bb3CTaHOBABAHE, KOUTO M3MCKBAT M3MOJI3BaHe Ha XyMYyCeH NacT. To3un daKT
MOCTaBA Ha4yaNoTO Ha HOB TEXHONOMMYeH MnoaxoL 3a ynpaBfeHve BbB
Bpb3Ka C Bb3CTAaHOBABaHE Ha OKOJ/HaTa cpeda - 6e3xyMyceH MeTon Ha
peKynTnBaLmnS.

LlenTa Ha HacTodAWlaTa pa3paboTka e 3agbnboyeHO [Oa w3cnenBa
CBOMCTBaTa Ha aHTPOMOreHHMTEe MOYBKM OT pamoHa Ha BeToBo, Bbarapus,
KaonunH AL MNMouBuTe ce obpa3yBaT B pe3ynTaT Ha HaTpynBaHe Ha 3eMeH
MaTepuan (OTKpKWBKA), MoMy4YyeH B pe3ynTaT Ha MMHHO-OOOMBHA OEWMHOCT Mo
OTKPUT MeTof, Ha pa3paboTka.

Pa3pabomeHa u npegcmaBeHa e koMmnaekcHa Hay4YHO-
ulcanegoBamencka npozpama 3a ycmaHoBdaB8aHe Bwv3iMokHoOCcMume 3a
6e3xyMycHa 6Ouonoc2udyHa pekyamuBauyuda Ha aHMpPONo2eHHU NouBu.
I3yyeHU U onpegeAeHuU ca az2poduzudHUMe cBolcmBa Ha MexHo2eHHama
nouBa.

Llenma Ha komnaekcHama Hay4yHO-u3cAegoBamencka npozpamMa e
Bv3cmaHoBaBaHe ¢yHkuuume Ha yBpegeHume 3eMu U cb3lgaBaHe Ha
6anaHcupaHu ekoAoz2uuyHU cucmemMu. B kpaga Ha cmamugma ca
npegcmaBeHu u3zBogu u 3akaloveHusd.

ABSTRACT.

The largest damages and environment contamination are caused by
the mining and mineral processing industries, as well as the power and
chemical industries. That is why when we are speaking of damaged terrains
reclamation and soils, first of all we understand reclamation from the impact
of these anthropogenic activities.

Reclamation places many questions from an economic, social,
technical and scientific viewpoint.

Reclamation is a complex approach to sustainable management of
land degraded as a result of natural or anthropogenic activities.

Reclamation of mining damaged landscape is a complex activity aimed
to the land restoration for future rational and environmentally sound use.
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Restoration of damaged areas creates more productive anthropogenic
landscapes and habitats of different species.

Damaged mining terrains reclamation is a current and complex
problem, as an individual approach to each specific object is needed. In
recent years there has been a trend towards a humus negative balance. As
a result, thousands of hectares of degraded land are deprived of
conventional restoration processes that require humus use. This fact marks
the beginning of a new technological approach to environmental
management - “non-humus reclamation”.

The aim of this paper is to broadly explore the properties of the
anthropogenic soils from Vetovo region, Bulgaria, Kaolin AD. The soils are
formed as a result of the accumulation earth material extracted with open
pit Mining. Scientific and research program has started to establish the
opportunities for anthropogenic soils non-humus biological reclamation.
The technogenic soil agrophysical properties were studied and determined.
The aim of the program was restoring the function of damaged lands and
balanced ecological systems creation. Lastly the conclusions are presented.

[1.12. Yankova, T. Mineral processing waste utilization. In Proceedings of the
XX International Multidisciplinary Scientific GeoConference (SGEM 2020), 16
— 25 August 2020, Albena, Bulgaria, Vol. 20/2020, Issue 1.1, pp. 821-828. DOI:
10.5593/sgem?2020/1.1/s04.100 (Scopus).

AHkoBa, T. Onons3oTBOpABaHE Ha OTMagbuUM OT oboraTtaBaHe Ha MOSIe3HU
nskoraemun. C6opHUK ¢ goknagn ot XX MexxayHapogHa MyntmamcumniimHapHa
HayuHa Neo KoHpepeHuua (SGEM 2020), 16-25 aBryct 2020, AnbeHa, Bbonrapus,
ToMm 20/2020, WUspaHue 11, ctp. 821-828, ISBN: 978-619-7603-04-0, DOI:
10.5593/sgem2020/1.1/s04.100 (Scopus).

PE3IOME.

Pa3paboTBaHEeTO Ha  KOHKPETHUM  UHXEHEepHW  pelleHrda  3a
eKoorocbobpasHo ynpaBneHre Ha oTnagbuuTe oT npepaboTkaTa Ha
MOoMe3HU M3KOMaeMmM U TAXHOTO MPaKTUYECKO MPUOXKEHME € BaXKHa CTbIMKa
Mo MbTd KbM pecypcHata ePpeKTUBHOCT, YCTOMYMBOTO pas3BUTUE W
OMa3BaHeTo Ha MiaHeTaTa.

MpunaraHeTo Ha cneumdUUYHN UHXEHEPHW peLleHnsa 3a ynpaBrieHume
Ha TEXHOMOrMYHMTE OTMadbLUM HaMansaBa M3MoN3BaHEeTO Ha MNPUPOOHMU
pecypcr M MMa nNpaK nonoxuteneH edekT Bbpxy OKOMHaTa cpeaa.
OTnagbumTe OT oboraTABaHETO Ha Mofe3Hu Km3konaemm TpabBa Oa ce
M3cnenBaT B ABa acnekTa - KaTo NpobneM Ha yCTOMYMBOTO Pa3BUTUE U KaTo
anTepHaTUBHU MUHEPANHW CYyPOBUHMN.
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[1Be OCHOBHW 4YepTn xapaKTepusmpaT HavyanoTo Ha 21 BeK, a MUMeHHO:
HapacTBaHeTO Ha HacefleHMeTo, KaKTo U Ha  MHOYCTPUANHOTO
MpPon3BOACTBO. TOBa onpenens M HapacTBallOTO TbPCEHE Ha pecypcw,
TAXHaTa eKcrnioaTaumaTa, pas3paboTBaHETO Ha HOBM HaxodMLLa M YCKOPEHO
MPOM3BOACTBO Ha oboratutenHute @dabpukn. BTopata OCHOBHAa
XapaKTePUCTMKa € MoaBaTa M Pa3BUTMETO Ha BUCOKUTE TEXHOMOIMMU, KOUTO
Cb34aBaT OBEKTMBHM MpPeanocTaBkM 3a MHTerpauma M rnobanmsaumsa Ha
peovua OewHocTW. bnarogapeHue Ha  U3KIUUTENHUTE  HayYyHU U
TEXHOMOMMYHM  MOCTMXKEHUA, YOBEYEeCTBOTO pa3noflara C  MOLleH
KoHLeNnTyaneH WHCTPYMeHTapuyM, TMO3BOMAABALL, pa3paboTBaHe U
npunaraHe Ha HoBa MapagMrma, KakTo 3a MpoydBaHe U npepaboTka Ha
MWUHepanHu pecypcu, Taka 1 3a onasBaHe Ha OKOoMHaTa cpeda v pa3BuTue
Ha KpbroBa MKOHOMMKA.

Ta3u pa3paboTka Mo CbLLIECTBO € npernen Ha pasnndHuTe Noaxoom v
TEXHOMOrMM, NpunaraHn 3a npepaboTka Ha oTradbLM OT oboraTdBaHe Ha
Mone3Hn MaKonaemm. PasnmnyHuUTe TEXHONOrMYHM MoAXoOM M MeToOM ca
CUCTEMATU3MPAHN U TMPEeOcTaBeHM 4Upe3 KOHKPETHU TEXHONMOrMYHMN
pelleHns, BKIOYBALLM: Bb3MOXHOCTM 3a yBe/lMdYaBaHe Ornos30TBOPABaHETO
Ha None3sHuTe KOMMOHEHTH, Ype3 HaManaBaHe Ha TEXHONOrMYHMUTE 3aryou,
Bb3MOXHOCTM 3@ M3BIMYAHE Ha MOfie3HU KOMMOHEHTW OT TeXHOreHHMU
Haxoouwa, AByda3HO pasfendHe Ha TeXHOMOMMYHKM OTMagbLUM U TAXHOTO
Cyxo obe3BpexaaHe, Bb3MOXXHOCTM 3a npepaboTKa Ha TexXHOMOrUYHM
oTnagblLM OT oboraTaBaHe Ha Noe3HW U3KoMaeMu, Ypes TpaHchopMaumaTa
MM B HOBW BTOPUYHW MPOOYKTU.

ABSTRACT.

Development of specific engineering solutions for environmentally
friendly mineral processing waste management and their practical
implementation is an important step on the way to resource efficiency,
sustainable development and Earth preservation.

Specific engineering solutions application for technological waste
management reduce the natural resources use and have a direct positive
environmental effect. The technological mineral processing waste have to
be study in two aspects - as sustainable development problem and as
alternative mineral raw materials. Two fundamental features characterized
the beginning of the 215t century. The first is population growth, as well as
industrial production. This also determines the increase in resources
prospecting, exploitation, mining of new deposits and mineral production.

The second fundamental feature is the emergence and high
technology development which set the objective prerequisites for
integration and globalization of many activities. Due to the outstanding

CmpaHuuya 22|49



science and technology achievements, humanity has a powerful conceptual
toolkit, allowing new paradigm development and implementation, both for
exploration and mineral resources processing, as well as for the environment
protection and circular economy development. This paper describes an
overview of the various approaches and technology applied for processing
of mineral beneficiation waste.

The different technological approaches and methods are systematized
and presented by specific technological solutions including the
opportunities for increasing useful component recovery by technological
losses reducing, the possibilities of useful components extraction from
technogenic deposits, biphasic separation of process waste and their dry
disposal, mineral processing waste transformation into new secondary
products, with new quality characteristics.

[1.13. Dimitrov, L., I. Grigorova, T. Yankova. Possibilities to Construct Combined
Mine Waste Dump Facility with Better Operational Sequence. In: The
Eurasia Proceedings of Science, Technology, Engineering & Mathematics
(EPSTEM), 2022, Vol. 23, pp. 42-49, ICRETS 2023: International Conference on
Research in Engineering, Technology and Science, Budapest, 6-9 July 2023,
Code 30306. DOI: 10.55549/epstem.1357604 (Scopus).

OumuTtpos, J1., U. T'puroposa, T. HHKoBa. Bb3MOXXHOCTU 3a M3rpakgaHe Ha
KOMBUMHUPAHO CbOPBXEHME 33 OeNOoHUpPaHe Ha MUHHM OoTnagbuM C Mno-
nobpa onepaumoHHa nocnegoBaTeNIHOCT. C60pHUK Ooknagu EBpasua -
HayKa, TEXHOJIOMMU, MHXXEHEPCTBO U MaTeMaTuka, 2022, ToM 23, CTp. 42-49,
ICRETS 2023: MexxayHapogHa KoHdepeHLUMUs 3a u3cnenBaHmsa B o6n1acTTa Ha
NMHXXEHEepPCTBOTO, TEXHOMNOMrMUTE U HayKaTa, byaanewa, 6-9 onun 2023 r., KoL,
Ha ctatuaTta: 30306. DOI: 10.55549/epstem.1357604 (Scopus).

PE3IOME.
3a Haxoauuwe "XaH KpyM" B Bbbnrapua e npoeKTMpaHoO UHTErpmpaHo

CbOpb)XXEHME 3a CbXpaHeHWe Ha MWHHKM oThmagbum (Eldridge, Wickland,
Goldstone, & Kissiova, 2011). Hpe3 NpoekTnpaHeTo Ha TAaKOBa CbOPbXKeHMe e
MOCTUIHaTa 3Ha4YMTeNHa No3a 3a OKOJTHaTa Ccpeda, TbM KaTo U3rpa)4aHeTo
Ha KOHBEHLMOHANHO CbOPbXeHMe (OTMaabKOXpPaHMAMLLE) 3a CbXpaHeHue
Ha TeXHONOrMYHM OTNaabuUM 6K M3UCKBANIO MHOIO NMoBeYye Mol Bbnpeku
TOBa, B Hay4yHaTa nyonukauma ot (Eldridge, Wickland, Goldstone, & Kissiova,
2011) ce crnoMeHaBa, 4e TMOCTMraHeTo Ha pobpa onepaTtvBHA
MOCNenoBaTENHOCT 32 U3rpaXkgaHe Ha CbOPBXKEHUETO 3a CbXpPaHEeHMe Ha
MWHHM OTNagbLM 61 6UMNO Npean3BMUKaTeNCTBO.
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HacToqllaTa pa3paboTKa oleHaBa Kak M36opbT Ha NpaBuiHaTa dopMa
332 KOMOWMHUPAHOTO CbOPbXKEHMEe 3a AeMOoHMPaHe Ha MUHHU oTragbliv
MOXe [a TMOMOrHe 3a Mo-Oo6bp KOHTPOS BbpPXy onepaTuBHaTa
rnocnenoBaTeHOCT.

3a cpaBHeHWe ca MNPOoeKTUPaHW [OBa [Au3avHa Ha KOMOUHUPAHO
CbOPbBXKeHMe 3a JernoHMpaHe Ha MUHHK oTnagbLM. Bcekn oT TAX MOyKe fa
CbXpaHaBa npeoBuaeHMsa obeM  TEeXHONOrMYHKM  oTradblLM, KOUTO
oboraTuTenHata pabpuKa e nponssene.

MbpPBUAT AM3AMH Ha CbOPDBXKEHMETO € C MO-LUMPOKa KOHCTPYKLIMA, a
BTOPUSA € C MO-TACHa KOHCTpyKUMa. MNpeaBnaeHo e TakoBa pelleHne Tbi
KaTo MO-LIMPOKOTO TAMO OCUIypsBa MoBeYe KNeTKM, KOeTO O3HadaBa, 4ve
MOXKe [1a ce NOoCTUIrHe No-Ao6pa ornepaTMBHa NOCIea0BaTETHOCT.

MPOEeKTUPaHO € U KOHBEHLIMOHANIHO OTMagbKOOXPaHUIMLLE 3a da ce
CpaBHM MfowWwTa U obemMa Ha MUHHWUTE oTnagblLM, HeobxoouMMK 3a
CTPOUTENCTBOTO. BCUYUKM MPOEKTUPaHU XPaHWUIMLLEG 3a OenoHMpPaHe Ha
TEXHOMTOTMYHM OTMadbLM U3UCKBAT PAa3NINYHU MAOLWM U KONMMYECTBA MUHHU
OTMadbLM 33 U3rpaXgaHeTo UM.

ABSTRACT.

An integrated mine waste facility is designed for the Khan Krum
deposit in Bulgaria (Eldridge, Wickland, Goldstone, & Kissiova, 2011). A
substantial environmental benefit was achieved by designing such a facility
because constructing a conventional tailings storage facility (TSF) would've
needed much more surface area. However, the paper from (Eldridge,
Wickland, Goldstone, & Kissiova, 2011), is mentioned that achieving a good
operational sequence for constructing the facility would be a challenge.

This paper evaluates how choosing the proper form for the combined
mine waste dump facility (CMWDF) can help in having better control over
the operational sequence. For comparison, two designs of CMWDF were
designed. Each can accumulate the predicted amount of tailings the
processing plant will produce. The first design has a broader construction
body, and the other is narrower. It was decided like so because the broader
body ensures more cells which means a better operational sequence can be
achieved. Also, a conventional tailings facility was designed to compare the
surface area and volume of waste rock needed for construction. All the
designed Tailings Storage Facilities (TFS) require different surface areas and
waste rock to be built.
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[1.14. Petrov, M., T. Yankova, L. Dimitrov & |. Grigorova. Pressure Filtration for
Zinc Concentrate Dewatering in Erma Reka Concentrator. In: The Eurasia
Proceedings of Science, Technology, Engineering & Mathematics, Vol.
29/2024, 6" International Conference on Research in Engineering,
Technology and Science (ICRETS), August 22 - 25, 2024, Tashkent,
Uzbekistan. Accepted for publication and indexing. (Scopus).

MeTpos, M., T. AHKoBa, J1. AnuMmutpos, U. MNpuropoea. Ob6e3BogHsBaHe Ha
LUMHKOB KOHUEeHTpaT oT OO® “EpMa peka” upes puntpauma non HanaraHe.
C6opHMK poknaau EBpasuvsa — HaykKa, TEXHOMOMMMKU, MHXKEHEPCTBO M
MaTeMaTuKa, ToM 29/2024, VI MexagyHapooHa KoHdepeHUus 3a
n3cnenBaHMsa B obnacTtra Ha MHXXeHepPCTBOTO, TEXHONOrMMUTE U HayKaTa, 22-
25 aBaycm, 2024 2., 2p. TawkeHm, Y36ekucmaH. NMpuem 3a nybAukyBaHe u
uHgekcupaHe (Scopus).

PE3IOME.

Ob6e3BOoOHABAHETO Ha LUWMHKOBUSA KOHLIEHTPAT € OT pellaBallo
3Ha4YeHne Npm NPOU3BOACTBOTO Ha LMHK, TbM KAaTO MO3BONSBa €PEKTUBHO
OTCTpaHABaHe Ha BOAHOTO CbAbpPXaHWe OT KOHLUEeHTpaTa npeau
MeTanyprmyHata obpaboTka. 3a BCAKa MMHHA KOMMAHMA € Ba)KHO [Oa
aganTupa npouecuTe Ha o6e3BogHABaHE KbM crieumduyHmTE N3MCKBaAHMA
Ha gobuBaHUTe W nNpepaboTBaHWM pyauTe U  MNPOU3BOACTBEHUTE
cbopbyeHuna. B OboratutenHa ¢abpuka "Epma Peka" ce npepaboTsaTt
ONMOBHO-LUMHKOBKM pyan 4pe3 ¢notauma M ce npom3BexaaT ONOBHO-
LMHKOBUW KOHLEeHTpaThn. Creq crbCcTaBaHe M GUNATPUMPAHE BAAXXHOCTTa Ha
LMHKOBUA KOHLLeHTpPaT € 10,5%. ToBa npoyyBaHe 1MMa 3a Len ga oTroBopu Ha
cneoHmMa M3cnenoBaTefiCKM BbMPOC: KakK Oa ce HaMaliM CbObPXXaHMETO Ha
B/flara B LUMHKOBUA KOHLUEHTPpaT 40 7%?

EkcnepuMeHTM 3a obe3BogHaABaHe, ¢ nabopaTtopHata VPA dunTbp
npeca c eaHa BepTuKanHa GUATpaUMOHHA KaMepa 06¢gxa npoBedeHu B
TectoBUA LUeHTbp Ha METSO B rp. Cana, WBeuuna, ¢ npoba oT LMHKOB
KOHUeHTpaT oT OboratutenHa pabpuka ,Epma peka“, (MTopybco 3naTtorpan),
Bbnrapusa.

LlentTa Ha nabopaTopHWUTE eKCMepuMMeHTVM e pOa ce OUeHAaT
Bb3MOXXHOCTUTE 3a 06e3BOAHABAHE Ha LMHKOBUSA KOHLEHTPAT, KakKTo 1 Oa
ce cbbepe HeobxooMMaTa UHPOPMaLMA 33 Opa3MepaBaHeTo Ha Noaxoaalla
VPA ¢untbp npeca, npepabortsawa 6.0 t/h LUMHKOB KOHLEHTPAT CbC
CbAobpXXaHue Ha Bnara 7.0 %.

YCTaHOBEHO €, Ye LUMHKOBUAT KOHLEHTpaT ce obe3BoaHaBa gobpe 1 e
noaxondll 3a npepaboTka BbB dunTbp npecn VPA. ToBa wm3cnenBaHe
npepnara 3agbnboyeHa MHPopMauma 3a Bb3MOXXHOCTUTE 3a
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O6e3BO,EI,HS:|BaHe Ha ULMHKOB KOHUEHTPAT, Ype3 CI)I/IJ'ITpl/IpaHe noa HandraHe.
HaKpaq Ca npegcCraBeHmM M3BoOuM M 3aK/MFOHEHNA.

ABSTRACT.

Zinc concentrate dewatering is crucial in zinc production, as it allows
for the efficient removal of water content from the concentrate before
metallurgical processing. It's important for each mining companies to tailor
their dewatering processes to the specific requirements of their ore and
production facilities. Erma Reka Concentrator processes lead-zinc ores by
flotation and produces lead and zinc concentrates. After thickening and
filtration the zinc concentrate moisture is 10.5%. This study aims to answer
the following research question: how to reduce the moisture content of zinc
concentrate to 7%? Dewatering experiments with a laboratory vertical plate
airblow (VPA filter) have been conducted in the Process Equipment Test
Center of Metso Sweden in Sala, with zinc concentrate sample from Erma
Reka Concentrator, (Gorubso Zlatograd), Bulgaria. The aim of the laboratory
test work was to evaluate the possibility of zinc concentrate dewatering and
to collect data for equipment sizing of VPA filter for 6 metric tph dry solids
achieving 7 % w/w filter cake rest moisture. It was found that the zinc
concentrate dewatered well and is suitable for VPA filtration. This research
offers significant insight to possibilities for zinc concentrate dewatering by
pressure filtration. Finally, conclusions and summaries are presented.

[1.15. Yankova, T., L. Dimitrov, I. Grigorova. Investigation of copper ores
processing products. In: The Eurasia Proceedings of Science, Technology,
Engineering & Mathematics, Vol. 29/2024, 6t International Conference on
Research in Engineering, Technology and Science (ICRETS), August 22 - 25,
2024, Tashkent, Uzbekistan. Accepted for publication and indexing.
(Scopus).

AHkoBa, T. J1. Oumutpos, W. puroposa. M3yyaBaHe Ha nNpoaoyKTX OT
npepaboTkata Ha MegHW pyan. C6opHUK Ooknagn EBpasua — Hayka,
TEXHOMOMMMN, MHXXEHEPCTBO M MaTeMaTuka, ToM 29/2024, VI MexayHapoaHa
KoHPpepeHUMa 3a wum3cnegBaHMsa B o06nactta Ha  UMHXEHepPCTBOTO,
TEXHONOMMUTE U HayKaTa, 22-25 aBaycm, 2024 2., 2p. TawkeHm, Y36ekucmaH.
Mpuem 3a nybAukyBaHe u uHgekcupaHe (Scopus).

PE3IOME.

Hpe3 nocnegHmMTe rogmMHM, pPasBMUTMETO Ha CBeTOBHATa TeXHWMKa U
TEXHOMNOrMM B 0borataBaHeTo Ha Mose3Hn M3KoMaeMm rnokasa 3HauYnTeTHU
MOCTUXKEeHUA B 0b6nacTTa Ha OCHOBHUTE ABEHUNA U 3aKOHOMEPHOCTU TMpPKn
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pasnenaHeTo Ha MrHepanu. ToBa NpenocTaBs Bb3MOXXHOCT 3a Cb3[JaBaHETO
Ha BUCOKOE®DEKTUBHU MPOLIECU M TEXHONOMMK 3a NpepaboTKa Ha MbPBUYHMU
PYOW CbC CIIOXEH CbCTaB, KaTo MO TO3M HayMH OcCUrypsBa Ha
MeTanyprmyHata MpPOMULLMIEHOCT HeobXoOMMUTE  BUMCOKOKAYeCTBEeHM
KOHLIeHTpaTW.

KakTo € M3BeCTHO, KOHLIEHTpaTMUTe, Npon3BeaeH oT oboraTutenHuTe
babpuKK, ca 06eKT Ha onpeneneHn N3MCKBaHUA OTHOCHO CbObp)KaHMe Ha
NoNe3HM KOMMOHEeHTU U BpedHW npumecu. 3a ga 6baaT KoHUEeHTpaTuTe
CTOKOB MPOAYKT, Te TpsabBa [da CbObPXaT LEHHW KOMMOHEeHTU Hapg
MWHWMMaNHoO AoMyCTMMOTO CbAbp)KaHWe, a BpeaHuUTe npmumechK TpsabBa aa ca
C MO-HWMCKO CbAbpXKaHWe OT MaKCMMaHO 40MYyCTUMOTO.

Mpe3eHTauMaTa, KOATO e 0606LLeHa B Ta3un CTaTud, ce GoKycHrpa BbpXy
pe3yntatute  OT  NAbOpPaTOPHW  eKCrepuMeHTanHu  M3crenBaHus,
MpoBedeHMN 3a xapaKTepusmpaHe Ha MedHU, MUPUTHU U MOoNnBOeHOBU
KOHLIEHTPaTK, Mo/lydeHU B pe3ynTaT Ha NpepaboTkaTa Ha cyduUaHM MeaHu
pyau.

ToBa Mpoy4yBaHe CbllO M3creaBa MeOHW U MUPUTHU KOHLEeHTpaTH,
nonyyeHM B pe3ynTaT Ha npepaboTkata Ha CyNnPUOHO-OKCUMAHU MeaHU
PYOWU, KAKTO M MPOAYKTUBHM Pa3TBOPUM Ha OKCUMAHU pyau. MNpencraBeHn ca
OAHHU OT XMMUYEH U 3bPHOMETPUYEH aHaNMM3 Ha KoHLUeHTpaTuTe. OCBeH
TOBa e NpeacTaBeHO M KPaTKo onucaHme Ha npoBeaeHUTe TEXHONOMMYHM
M3CcneaBaHuda, TeXHUTE Lenu, NoaydeHuUTe KOHLEeHTpaTV U MpoayKTUBHMU
pPa3TBOpPMU.

BCUUKM MeOHU KOHLEHTPaTM CbObpykaT 371aTo M cpebpo, KaTto
CbMbTCTBALM LIEHHU KOMMOHEHTU. B MOnmMbOoeHOBUA KOHLIEHTpPAT He ca
OTKPUTU OPYrv BpeOHM NpMMecK oCBeH Bbrrnepo. B kpasa Ha pa3paboTkaTa
e 0606LeHO, Ye BCUYKK MONyYeHU MedHM MPOoOyKTM ca MoaxoOdllM 3a
Masapa Ha MedHW KOHLEHTPaTW.

ABSTRACT.

In recent years, the world technics and technologies development in
mineral beneficiation has shown significant achievements in the field of
mineral separation basic phenomena and regularities. This allows for
creation of highly efficient processes and technologies for processing of
primary ore with a complex composition, thus providing the metallurgical
industry with necessary high-quality concentrates.

As well known, the concentrates produced by beneficiation plants are
subject to certain requirements for content of valuable components and
harmful impurities. In order concentrates to be a commodity product, they
must contain valuable components more than minimum permissible
content, and harmful impurities must be a lower content than the
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maximum permissible. The presentation that is summarized in this article
focuses on the results of laboratory experimental studies conducted to
characterize copper, pyrite and molybdenum concentrates obtained from
sulphide copper ores processing.

This study also explored copper and pyrite concentrates from sulphide-
oxide copper ores and oxide ores productive solutions. Data from
concentrates chemical and particle size analysis are presented. Moreover, a
brief description of technological studies conducted, their aims,
concentrates and productive solutions obtained are presented.

All copper concentrates contain gold and silver, as accompanying
valuable components. Harmful impurities other than carbon in the
molybdenum concentrate have not been detected. We summarize that all
copper products are suitable for copper concentrates market.

HayuHu nybnmukaumm B HepedpepmpaHm cnmcaHusa ¢ Hay4yHo peleH3npaHe
UNU B pefaKTUPaHM KONTEKTUBHM TOMOBE (No rpyna nokasatenu N

[1.16. Grigorova, I, M. Ranchey, T. Yankova. Waste management - current
trends, Journal of Mining and Geological Sciences, Vol. 60/2017, Part II,
Mining and Mineral processing, Sofia, Bulgaria, pp. 83-88, ISSN: 2535-1184,
UDC: 622, COBISS.BG-ID: 1285682148.

MNouroposa, WN., M. PaHueB, T. dHkoBa. 2017. CbBpeMEHHU TeHOEeHUUn B
yrnpaBneHUeTo Ha oTrnagbLM. CnucaHue 3a MuHHo-2eonoXkkume Hayku, ToM
60, Yacm Il Ao6uB u npepabomka Ha MuHepaAHU cypoBuHu, Codusg, cmp.
83-88, ISSN: 2535-1184, YAK: 622, COBISS.BG-ID: 1285682148.

PE3IOME.

TBbpOAMTE MPOMULLNEHU U OUTOBM OTMAAbLIM, OCBEH eKoormyeH
npo6nem, MoraT ga 6baoaT U U3TOYHUK Ha peaula LUeHHWM CbCTaBKW, BbB
BPb3Ka C KOEeTO Te TpsAbBa fa ce aHanM3mpaT B ABa acrnekKTa: kato npobnem
Ha YCTOMYMBOTO Pa3BUTHE U KaTO alTePHATUBHWM CyPOBUHMN.

PelwleHneto Ha npobnemute npu nNpepaboTkata Ha TBbpOUTE
MPOMULLNEHN M BUTOBM OTNaadbLUM Mpnaobmuea ocobeHa 3Ha4YMMOCT, Nopaamn
MOCTEMEHHOTO M3TollaBaHe Ha NpUpoaHUTE MUHEpPanHW CYPOBUHU WU
HeobxoOMMOCTTa OT Mb/IHOUEHHOTO W3MoN3BaHe Ha BCUYKKM BKOOBE
OoTnagbLM, KaTO MOMNE3HM NPOOYKTMU.
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B peouvua obpxkasu, kato CALL, AnoHua, lepManmga, BennkobputaHmg,
LlBeuma wmn fgp. yCnewHoO ca pelleHWM MnoBeYeTo 3a4dayu, CBbP3aHU C
npepaboTkaTa Ha TBbPAMTE MPOMULLNIEHUN U OBUTOBU OTNAObLM.

HacTogaulaTa pa3paboTka NpeacraBa M aHanmsmpa Han-obellaBalimnTe
TEXHOMNOINMM 3a OMnon3oTBOpPABaHE Ha OoTnagbUUM WM TAXHaTa MOBTOPHA
yrnoTpeba. B cBeToBeH Mallab ca M3BECTHU MHOXXECTBO A00pU MPaKTUKK 33
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.

[1.17. Grigorova, I, M. Ranchev, T. Yankova, I. Nishkov. 2018. Industrial grinding
estimation of blended ore from porphyry copper deposit. In: International
Journal of Mining Science (IIMS), Vol. 4, Issue 2/2018, pp. 16-22, ISSN 2454-
9460 (Online), DOI: http://dx.doi.org/10.20431/2454-9460.0402002.

lpuroposa, W., M. PaH4yeB, T. HHkoBa, WUN. Huwkos. 2018. OueHKa Ha
CMUNAHETO B WHAOYCTPUANHM YCNOBUA Ha CMeceHa pyda OT MefHo
nopdmpHO Haxoguuie. MexkgyHapogHO cnucaHue 3a MuHHU Hayku, KH. 4,
6pon  2/2018, cTp. 16-22, ISSN  2454-9460 (oHNamH) DOI:
http:/dx.doi.org/10.20431/2454-9460.0402002.

PE3IOME.

C uen ocurypsaBaHe eqHaKBOTO 3axpaHBaHe Ha oboratutenHa Gabpurka,
nobuTtata NnopduMpHa pyaoa MeagHa pyaa ce cMecBa B cnegHuTe NponopLmm:
nponunntn 31-35%, aprunmsmtn 30-33% 1 BTOPUYHU KBapuuntmn 30-36%
(npunbnuantenHo 1. 1. 1). Tean Tpu BuOa pyda ce pasfiMyaBaT, KaKTo Mo
3bPHOMETPUYEH CbCTaB, Taka M MO MUWHepaneH CcbCTaB. Bapuaumute B
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MMHEpPanHMa CbCTaB Ha pydaTa ce Ob/HKAT Ha Pa3/IMYHOTO CbAbpXKaHMe Ha
MbPBUYHU 1N BTOPUYHKM MeOHW Cyndunam, Kakto M Ha OKCUMAHW MUHepanu. B
pyoata MMa M 3HAYUTENHU KONMMYeCTBa MMMHECTM MUHepanu. Hackopo
npoBefeHa Wn3cregoBaTesicka MNporpamMa MokKasBa, 4e KONMMYEeCTBOTO Ha
APOMUANTUTE B 3axXpaHBallaTa pyda LWe ce yBelaMdnM 3HaYUTENHO.
MNpunbnuantenHo 68-70% oOT pyOHaTa CMec, KOATO LUle MocTbMnBa B
oboratutenHaTta dabpuka, We O6boe cbCTaBeHa OT nponunuth, 28% -
APrUInN3NTLN N 4% BTOPUYHU KBAPLLMTU.

3a uenuTe Ha aHanM3a M oLeHKaTa Ha paboTaTa Ha obopyadBaHETO 3a
CMUNaHe e npoBedeH MPOMULLMIEH E€KCMEePUMEHT 3a HAKOMKO pPaboTHM
CMEHM CbC CMNOMEHATOTO MOo-rope MPOLEHTHO CbObPXKaHME Ha M3XOOHAa
pyda. EQHa oT HannMuyHWTe aBTOreHHW MenHuumn belle TpaHchopMmMpaHa B
rnoslyaBToreHHa MenHuua nocpeactsoM gobasaHe Ha 8% cMunalla cpena,
nooxoodauiM noBauradm M npoduam  Ha OBMMUOBKUTE, KaKTO M
pa3ToBapBalLlM peleTk c otBopm 15 1 30 mm.

LlenTa Ha nHOyCTpUManHMa ekcnepuMeHT 6elle ga ce oueHu nonsaTa oT
CMWMAHETO B MO/TyaBTOreHHa MeNHMLA, KaKTo 1 Aa ce oueHM edbeKTUBHOCTTA
Ha CMUaHe U Knacndukauma Ha CBbP3aHMTE TOMKOBU MenHULK, paboTeLm
B 3aTBOPEH LMKb/ C XMOPOUMNKIOHW. KpnBMTE Ha cumoBusa aHaAu3 MoKa3gear,
ye HAMa 3HauMTEeNHa pas/iMKa Mexay pydHa CMec, KOATO B HaCTOALLUSA
MOMEHT 3axpaHBa dabpukata (1: 1: 1) 1 ekcnepmMeHTanHaTta cmec (68-70%
nponunutn). bewe wm3BbplweHO onpobBaHe, 3a [Oa ce onpegenm
pasnpeneneHMeTo Ha MaTepumanHmuTe Notoun (KonmyecTtBeHa OLEHKa) KbM
cnenBalmTe pa3gpobaBallm CeKLMM, KaTo BTOPUYHO U TPETUYHO TPOLLEHE,
CMUNaHe B TOMKOBA MeNHMLUA M Knacndukauma. Peayntatute nokasaxa, ye
KOMOMHaLUMATa OT MOSlyaBTOreHHO W CMWMaHe B TOMKOBWM MENHUUM e
noaxogsall, HauMH 3a ONTUMU3MPAHE BepuraTta Ha CMUNAHe.

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
1.1:7). 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

CmpaHuua 30[49



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.

1118. AHKoBa, T., T. AHrenos, UN. H1wKoB. 3cnegBaHMa BbpXy BeLLeCTBEHUA
CbCTaB U PUSUNKO-MEXAaHUUYHUTE CBOMCTBaA Ha MegHornopdupHa pyaa,
FoauLWHMK Ha MTY ,,Ce. UBaH Puncku®, ToM 64/2021, ctp. 103-108, ISSN 2738-
8808 (print), ISSN 2738-8816 (online), YOK: 378.6(497.2), COBISS.BG-ID:
49189384.

Yankova, T., T. Angelov, I. Nishkov. Composition and the physico-mechanical
properties of porphyry - copper ore investigations. Annual of the University
of Mining and Geology “St. Ivan Rilski”, Sofia, Vol. 64/2021, pp. 103-108, ISSN
2738-8808 (print), ISSN 2738-8816 (online), YOK: 378.6(497.2), COBISS.BG-ID:
49189384,

PE3IOME.

3a onpegensaHe BelWlecTBEHMSA CbCTaB Ha MbPBUMYHA cyniduaHa pyaa oT
MeOHOMOPPUPHO Haxodulle ca U3BbPLUEHW chneaHuTe aHanu3u: MbheH
XMMUYEH aHanm3 U PEeHTreHOCTPYKTYpeH AndpaKTOMEeTpUYeH aHanms3 Ha
MaTepuan oT TeXHOMOXKa Npoba, MUKPOCKOMCKM HabntogeHMa B OTpa3eHa
CBeT/IMHa Ha npenapaTu oT MeaHonopdMpHaTa pyda v da3oB aHanms, 3a
onpenenaHe GopMuUTe Ha NPUCLCTBME Ha MeaTa B pyaaTa.

M3BbpLUEH e 3bpHOMETPUYEH aHanms npw pasnumyHa
MPOOBb/MHKUTENHOCT Ha CMWMAHEe Ha M3XogHaTa pyna, 3a M3ydaBaHe Ha
HeMHaTa CMWMAEMOCT U e onpefeneHa cTeneHTa Ha pPa3KpuBaHe Ha
PYOHUTE MUHEPaAnu B pasnMYHuUTE KNacK Ha cCMAgHaTa pyaa.
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OnpefeneHo e pasnpefeneHreTo Ha nosesHUTe KoOMMnoHeHTU (Cu um
Mo) Mo Knacu Ha pygaTta, cMidaHa 0o 65% knaca - 0.080 mm. N3uucneH e
MHOEeKca Ha paboTa Ha boHp (W)).

ABSTRACT.

To determination the composition of the primary sulfide ore from
porphyry - copper deposit the following analyses were performed: full
chemical analysis and X-ray diffraction analysis of material from a
technological sample, study through a polarizing microscope in reflected
light of polished sections from the porphyry copper ore, phase analysis to
determination the forms of copper presence in the ore.

An analysis of the particle size at different grinding time was performed
to study its grindability and the liberation degree of the valuable minerals in
the different fractions of milled ore was determined.

The distribution of the useful components (Cu and Mo) by fractions of
ore, ground to 65% of the class - 0.080 mm, has been determined. The Bond
Work Index (Wi) is calculated.

11.19. AHKoBa, T. . Tpuroposa. PazpaboTBaHe Ha TexHonorua 3a oboratasaHe
Ha MbPBUYHM cynduaHu pyau. MogmnwHUK Ha MIY ,CB. MBaH Puncku®,
65/2022, cTp. 55 - 60, ISSN 2738-8808 (print), ISSN 2738-8816 (online), YOK:
378.6(497.2), COBISS.BG-ID: 55587848.

Yankova, T., I. Grigorova. Development of technology for processing of
primary sulphide copper ore. Annual of the University of Mining and Geology
“St. Ivan Rilski”, Sofia, Vol. 65/2022, pp. 55-60, ISSN 2738-8816 (online), YOK:
378.6(497.2), COBISS.BG-ID: 55587848.

PE3IOME.

MpoBeOeHW ca TEexXHOMOXKM Uu3cneaBaHUa 3a oboraTaBaHe Ha
NbpBMYHaA cyndmaHa MedHa pyda oT MegHonopdMpHo Haxoauwe. Mpu
npeauvHy  U3cnegBaHUa ca  U3YyYeHU XUMUYHUAT, MUuHepaneH U
3bpPHOMETPUYEH CbCTaB U CMUTAEMOCTTa Ha CbllaTa cynduaHa MeaHa pyaa,
OT nMpefdocTaBeHa TexHOMoXKa pyaHa npoba. C ¢a3oB aHanm3 ca
onpegeneHn dopmMmTe Ha NPUCHLCTBME Ha MeaTa B pyaaTa.

PaspaboTeHa € cxeMa Ha KOJNeKTUBHO-cefleKTMBHa dnotauma Ha
pyQaTta, BKYBaALla TPU LUMKba — KoNekTuBHa dnoTaumd, MeoHo-M1MprTHa
cenexkumsa U NMpuUTHa dnotaumsa, KaTto eKcnepmMeHTanHo ca onpenenexHm
ONTUMANHUTE TEXHONOMMYHIM MokKa3aTenu 3a Bceku oTaeneH GroTaumnoHeH
LMKDB.
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Pe3ynTtaTuTe OT NpoBeaeHUTE TEXHOMOXXKN N3CNneaBaHMS MOKAa3BaT, ye
pa3paboTeHaTa KONEeKTUBHO-CeNeKTMBHA cxemMa Ha  ¢notaumsa, cC
nofiydaBaHe Ha MedeH M NMPUTEH KOHUEHTPAT € ePpeKTMBHA 3a pyadaTa oT
aHanM3npaHaTa TeEXHOMOXKa npoba.

NMonyyeHn ca cnegHUTE MPOOYKTU M MOoKasaTenun: MegeH KoHUeHTpaT
CbC CbObprKaHMe Ha 21.3% Cu, 25% S, 0.33% Mo, npn nienmyaHe CbOTBETHO
Ha Cu — 88.17%, Ha S — 26.8% 1 Ha Mo — 73.4%; NMPUTEH KOHLIEHTPAT CbC
CbabpyKaHMe Ha 50.2% S 1 n3BnmMyaHe Ha obLa S — 66.5%.

ABSTRACT.

Technological investigations have been conducted for the processing
of primary sulphide copper ore from a porphyry-copper deposit. In previous
studies the chemical, mineral and particle size composition and grindability
of the same sulphide copper ore from a technological ore sample provided
were studied. Phase analysis for determining the forms of copper presence
in the ore has been performed.

A collective-selective flotation flowsheet has been developed, including
three cycles - collective flotation, copper-pyrite selection and pyrite flotation,
and the optimal technological parameters for each individual flotation cycle
have been experimentally determined.

The results of the conducted technological investigations show that the
developed collective-selective scheme of flotation, with obtaining copper
and pyrite concentrate is effective for the ore from the analyzed
technological sample. The following products and parameters were
obtained: copper concentrate with content 21.3% Cu, 25% S, 0.33% Mo, with
recovery of Cu - 88.17%, S - 26.8% and Mo - 73.4%,; pyrite concentrate with
content - 50.2% S and recovery of total S - 66.5%.

11.20. AHKOBa, T. BewlecTBeH CbCTaB Ha CMeCeH TUM cynIdPmnOHO-OKCUOHU pyam
OT MegHonopdMpHO Haxoguuie. NoguwHMK Ha MIY ,Ce. MBaH Puncku®,
66/2023, cTp. 78-82, ISSN 2738-8808 (print), ISSN 2738-8816 (online), YOK:
378.6(497.2), COBISS.BG-ID: 55587848.

Yankova, T. Material composition of mixed type sulfide-oxide ores from a
porphyry-copper deposit. Annual of the University of Mining and Geology
“St. Ivan Rilski”, Sofia, Vol. 66/2023, pp. 78-82, ISSN 2738-8808 (print), ISSN
2738-8816 (online), YOK: 378.6(497.2), COBISS.BG-ID: 55587848.

PE3IOME.
MpoBegeHu ca uzcaregBaHuga 3a ulydaBaHe Ha MUHEPaAHUA U XUMUYEH
CcbCcmaB Ha cMeceH mun cyAdugHo-okcugHa pyga om mMegHoONopdPUPHO

CmpaHuuya 33|49



Haxoguule, C 02Aeg onpegeasHe Ha HeUHama obozamumocm U
noAyYyaBaHemo Ha BucokokavecmBeHu koHUeHMpPamMu.

M3BopueHume u3cnegBaHua BkalouBam nbAeH XUuMU4YeH aHaAu3,
$a308 aHaAul 3a onpegenaHe dopMume Ha npucbcmBue Ha Megma B8
pygama, gudpakmomempuueH peHmzeHocMpykmypeH aHaAuU3,
MuHepanoXkku u3caegBaHua B8 ompalzeHa cBemauHa Ha Mukpockoncku
npenapamu om kbcoBu obpa3zuu U npenapamu-bpukemu om kaaca 2.00 -
O mm Ha pygama.

MuHepaAHUAM U XuMu4yeH cbCcmaB Ha u3cAegBaHama cyAdugHO-
okcugHa pyga obycaaBsa npunazaHemo Ha koAaekmuBHo-cenekmuBHa
dromauyua 3a obozamgaBaHe Ha pygama, C UeA NnoAydYaBaHemo Ha
BucokokauecmBeHu MegHU U nupuMHU KoHUEeHMpPamMu.

ABSTRACT.

The aim of the laboratory test work was to evaluate the enrichment of
sample of mixed sulfide-oxide ore and obtaining high-quality concentrates.
The research carried out includes full chemical analysis, phase analysis for
determining the forms of the presence of Cu in the ore, X-ray diffraction
analysis, mineralogical studies of polished sections from ores samples and
polished briquettes, prepared from class 2.00-O0 mm of the ore, studied
through a polarizing microscope in reflected light.

The mineral and chemical composition of the studied sulfide-oxide ore
determines the application of collective-selective flotation for the
enrichment of the ore, intending to obtain high-quality copper and pyrite
concentrates.

[1.21. AHKoBa, T. TEXHONOIrMYHU U3csieaBaHua Mo oboratTMMocCT Ha cyndugHa
pyda 3a noslydaBaHe Ha MonnbaeHoB KoHUeHTpaT. MloguwHMK Ha MIY ,Cs.
UBaH Puncku', 66/2023, cTp. 83-86, ISSN 2738-8808 (print), ISSN 2738-8816
(online), YOK: 378.6(497.2), COBISS.BG-ID: 55587848.

Yankova, T. Sulfide ore beneficiation to obtain molybdenum concentrate —
technological investigations. Annual of the University of Mining and Geology
“St. Ivan Rilski”, Sofia, Vol. 66/2023, pp. 83-86, ISSN 2738-8808 (print), ISSN
2738-8816 (online), YO K: 378.6(497.2), COBISS.BG-1D: 55587848.

PE3IOME.

HacTtodulaTa pa3paboTka MpenctaBsa W aHanM3ampa npoBedeHuTe
TEXHOMOXKW U3cneaBaHMs 3a oboraTaBaHe Ha MbpPBUYHa cynduaHa pyaa ot
MeOHOMOPdUPHO HaxooMulle C LUen nojydyaBaHe Ha MonuMbaeHoB
KOHLIeHTpAaT.
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Mpv NpegulHN n3cnegBaHma ca M3yYeHU M YCTaHOBEHU XMMUYHUAT,
MUHEpaneH W 3bpPHOMETPUYEH CbCTaB, KaKTO W CMUIAaeMOoCTTa Ha
cyndugHaTta MeaHa pyaa.

OnpepneneHun ca GopMUTE Ha MPUCLCTBME Ha MeaTa B pynaTa ypes
da30B aHaNms.

Pa3paboTeHa e cxeMa Ha KONeKTUBHO-CceneKTMBHa ¢noTaumnsa Ha
pynaTa, BKAOYBaALLA TPW LMKbAA: KONeKTUBHa dnoTaumsa, MeaHo-NMMpUTHa
cenekuma 1 nNMpuUTHa GnoTaumns, KaTo eKCneprMeHTarlIHoO ca onpeaeneHu
ONTUMaNHUTE TEXHONOMMYHM NoKasaTeNn 3a BCeku oTaeneH GnoTaumnmoHeH
LIMKDBM. YCTaHOBEHO belle, Ye MonmMbaeHbT e npeacTtaBeH oT MONMMOOEeHMT,
acouMmpall NpeanMHO C XanKomnMpUT 1 NO-PAaKO C MUPUT.

MNpoBegeHn  6axa  NabopaToOpPHM  eKCNnepuMeHTM C  MeaHo-
MONMMOOEHOBMA KOHLIEHTPAT OT TexXHOoNoXKata npoba, 3a pa 6baar
onpegeneHn onTUManHUTe CTOMHOCTM Ha OCHOBHUTE GaKTOpPU, KOUTO
OKa3BaT CbLLUECTBEHO BIUAHME BbpxXy MonmbaeHoBaTa GpoTaums.

B 3akno4YeHre nonyyeHmTe pesyntat ca o6006LWeHM 1 aHanM3npaHu.

ABSTRACT.

This paper presents and analyzes the technological investigations
carried out for beneficiation of primary sulphide ore from a porphyry-copper
deposit to obtain molybdenum concentrate.

In previous works the chemical, mineral and particle size composition
as well as sulphide copper ore grindability were studied. Phase analysis for
copper presence forms determining has been performed.

Selective-bulk flotation flowsheet was developed, including three
cycles: bulk flotation, copper-pyrite selection and pyrite flotation, and the
optimal technological parameters for each flotation cycle have been
experimentally determined. It was found that molybdenum is represented
by molybdenite, mostly associated with chalcopyrite and less frequently
with pyrite.

With the copper-molybdenum concentrate from the technological
sample laboratory experiments were conducted, to determine the optimum
values of the main factors, which have a significant effect on molybdenum
flotation. In conclusion, the results obtained are summarized and analyzed.

11.22. AHKOBa, T. U. N'puropoBa. PU3NMKO-MeXaHUYHU CBOMCTBA HA CMECEH TUnM
cynpuaoHo-oKkCcMaHa pyda oT MegHonopdpupHo Haxoguuwe. MoanWHUK Ha
MIY ,CB. UBaH Punckun”, 66/2023, ctp. 87-90, ISSN 2738-8808 (print), ISSN
2738-8816 (online), YOK: 378.6(497.2), COBISS.BG-ID: 55587848.
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Yankova, T., I. Grigorova. Physico-mechanical properties of a mixed-type
sulfide-oxide ore from a porphyry-copper deposit. Annual of the University
of Mining and Geology “St. Ivan Rilski”, Sofia, Vol. 66/2023, pp. 87-90, ISSN
2738-8808 (print), ISSN 2738-8816 (online), YOK: 378.6(497.2), COBISS.BG-ID:
55587848.

PE3IOME.

MegHonopdupHUME Haxoguuja umMam BakHo ukoHomuuecko
3Ha4veHue kamo ocHoBeH u3MoYyHUK Ha Memaaa Meg.

MpoBegeHu ca AabopamopHU u3cAegBaHua 3a  ulydaBaHe
CMUA@EMOCMMa Ha cMeceH mun cyAdugHo-okcugHa pyga om
MegHonopdupHO Haxoguule, kamo e u3BopuleH 3bpHOMEMpPUYEH aHaAU3
NPU pPa3AuU4YHa NpogbAXKumMmeAHoCcM Ha cMuAaHe (5, 7, 10, 13, 17, 22 min) Ha
u3XxogHama pyga.

CmeneHma Ha pa3kpuBaHe Ha pygHUMe MuHepaAu B pa3AudvHuMme
kAacu Ha cMA9GHaMa pyga e onpegeAeHa ¢ nomMoulma Ha Mukpockoncku
u3lcregBaHuga. OnpegeneHo e pa3znpegeneHuemo Ha Cu no kaacu Ha
pygama, cMAGHa go 65% kaaca 0.080 mm.

MpoBegeH e nabopamopeH mecm Ha BoHg U e u3vucAeH uHgekca Ha
pabomama Ha BboHg. Pesyamamume om u3BbpuweHume u3cAegBaHug
nokazBam, dye u3ly4yaBaHama cMeceHa cyAdugHoO-okcugHa pyga ce
Xapakmepu3upa c OMHOCUMEAHO AeCHa CMUAaeMocm.

ABSTRACT.

Porphyry-copper deposits have significant economic importance as
the primary source of copper.

Laboratory studies to determine the grindability of a mixed type of
sulfide-oxide ore from a porphyry-copper deposit by a particle size analysis
was performed at different grinding time (5, 7, 10, 13, 17, 22 min) of the ore
feed. The liberation degree of the ore minerals in the different fractions of
the milled ore has been determined by microscopic studies. The distribution
of component Cu by fractions of the ore, ground to 65% of the class 0.080
mm has been determined.

A laboratory Bond test was performed, and the Bond Work Index was
determined. The results of the conducted research show that the studied
mixed sulfide-oxide ore is characterized by relatively easy grindability.

[1.23. Yankova, T., L. Dimitrov, I. Grigorova. Beneficiation of sulfide-oxide ore
from a porphyry — copper deposit — technological investigations, In:
Proceedings of XIX Balkan Mineral Processing Congress, Prishtine, Kosovo,
2023, pp. 265-270, ISBN 978-9951-9138-0-5.
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AHKoBa, T., J1. OnuMutpos, W. NpuropoBa. TEXHONTOMMYHU MU3CeaBaHUA 3a
oborataBaHe Ha cynpuaoHO-OKCMOHA pyda OT MegHONoOPPUPHO HaxoguULLe.
CO6opHUK c poknagn oT XIX BankaHCKM KOHrpec rno oborataBaHe Ha
None3Hn n3KonaeMu, NMpumnHa, Kocono, 2023, ctp. 265-270, ISBN 978-9951-
9138-0-5.

PE3IOME.

B Ta3m crtatma ca npencrtaBeHW pe3yntatute OT TEXHONOMMYHU
n3cnenBaHWa 3a oboraTaBaHe Ha cyNdUOHO-OKCUOHA CMeceHa pynaHa
npob6a oT MegHoNnopPUPHO Haxoauwe. OCHOBHUAT LeHeH pyaeH
KOMMOHEHT e Me[fiTa CbC CbabprKaHme 0,554%.

MNpencraBeHW ca MNPOBeAEeHUTE  TEXHOMOTMYHKM  PIOTaALUMOHHM
mn3cnenBaHMa. Te OoOKa3BaT, Ye C KOMNEKTUBHO-CENEKTMBHA GNoTaulMOHHA
cxemMa 3a oborataBaHe Ha cCcMeceHa cynduaHO-OKCMAHA pyda oT
MeOHOMOPPUPHO HaxoaMLLe Ce MOCTUIAT BUCOKM TEXHOMNOTMUYHW pe3ynTaTu.
B Kpada ca npeacrtaBeHM 3aK1to4eHMAaTa.

ABSTRACT.

In this paper the results of beneficiation technological studies of
sulfide-oxide mixed ore sample from a porphyry — copper deposit is
presented. The main valuable ore component is copper with 0.554% grade.

The technological flotation studies carried out are presented. They
prove that with a selective-bulk flotation flowsheet for beneficiation of
mixed sulfide-oxide ore from a porphyry —copper deposit high technological
results are achieved. Lastly the conclusions are presented.

I1.24. AHKOBa, T., UN. N'puroposa. lNornen BbpXxy U3KYCTBEHUSA UHTENEKT Npu
npepaboTkaTa Ha pyau, Cn. Feonorna n MMHepanHu pecypcu, 6p. 9-10/2023,
CTp. 28-33, ISSN: 1310-2265, Y[1K: 55 553.04, COBISS.BG-1D 1120048868.

Yankova, T., |. Grigorova. Artificial intelligence in ore processing - an
overview, Geology and Mineral Resources Journal, 9-10/2023, pp. 28-33, ISSN:
1310-2265, UDC: 55 553.04, COBISS.BG-ID 1120048868.

PE3IOME.

LleAma Ha Hacmoswama pa3pabomka e ga guckymupa
Bo3aMokHocmMume Ha uzkycmBeHuam uHmMenekm (Al) B8 cdepama Ha
npepabomkama Ha pygu. Pa3zbupa ce, HUMO egHa MaAka pa3zpabomka,
kamo Hacmoswiama, He 6u Mo2Aa ga 06xBaHe UAAOCMHOMO NPUAOYKEHUE
U Bo3MokHocmu Ha Al 3a obo2amumeAHama uHgycmpus, mbl kamo
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uHoBauuoHHUMe npoekmu 3a npuAokeHuemo Ha u3lkycmBeHusd
uHMenekm npu npepabomkama Ha pygu ca MHO020. KbM Hacmosaujusam
MOMeHM HAMa yHUBepcaneH anzopumbM, koumo Moyke ga pewu Bcuuku
npobAaeMu. EQUH an2opumbM MoXke ga Bbge gobobp Npu pewaBaHemo Ha
onpegeAeHa 3agaya, HO HAMa ga ce npegcmaBu moakoBa gobpe npu
gpyeu.

YcoBvpuleHcmBaHume mexHuku 3a aHaAu3 Ha gaHHU, BkalouumenHo,
HO He camo, uzkycmBeHus uHmMenekm U MawuHHOMO obyyeHue (ML)
Mo2am ga ce u3noa3Bam 3a nogobpaBaHe, onmuMu3lupaHe U
aBmoMamu3upaHe Ha no-20AaMa Yacm om gelHocmMmume, npouecume u
onepayuume B8 obo2amumenHume ¢abpuku. Moyke ga ce npuaazam 3a
npoekmupaHe, koHcMpyupaHe, noggpbykka, KOHMPOA, MOHUMOPUH2 Ha
npou3zBogumeAHOCMMa U onmuMu3lupaHe Ha npouecume B uukbaa Ha
pa3gpobaBaHe (MpoudeHe, CcMuAaHe, kaacupaHe, kaacudukauyus),
2paBumayuoHHa cenapauug, dbromauug, Ma2HUMHO u
enekmpocmamuuHo obo2amsaBaHe, kakmo u 3a o6e38ogHaBaHe.

MuHepaAHO-cypoBuHHama uHgycmpua BuHaz2u e npuBemcmBana
mexHoAo2uUYHUMe npegu3lBukamencmBa. KMmMeHHO uHOBamuBHumMe
npou3lBogcmBeHu peweHua we goBegam go caegBawomo uudppoBo
nokoneHue B obAacmma Ha npepabomkama Ha cypoBuHu.

ABSTRACT.

The purpose of this paper is to discuss the possibilities of artificial
intelligence (Al) in the field of ore processing. Of course, no small
presentation such as this one could cover the full Al application and
possibilities for mineral processing industry, because innovative projects for
artificial intelligence application in ore processing are many. Now, there is no
universal algorithm that can solve all problems. An algorithm may be good
at solving one task, but it won't perform as well at others.

Advanced data analytics techniques, including but not limited to
artificial intelligence and machine learning (ML), can be used to improve,
optimize and automate more of the activities, processes and operations in
mineral processing plants. They can be applied to the design, construction,
maintenance, control, performance monitoring and processes optimization
in  comminution (crushing, grinding, sorting, classification), gravity
separation, flotation, magnetic and electrostatic beneficiation, as well as
dewatering.

The mineral raw materials industry has always welcomed technological
challenges. It is innovative manufacturing solutions that will lead to the next
digital generation in raw material processing.
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[1.25. Yankova, T., |. Grigorova. Beneficiation of sulfide ore from a porphyry-
copper deposit, Journal of International Scientific Publications: Materials,
Methods & Technologies, Vol. 18/2024, ISSN 1314-7269, Published at:
https.//www.scientific-publications.net/en/open-access-journals/materials-
methods-and-technologies/, YOK: 001, COBISS.BG-1D: 1124956644

AHkoBa, T, W. TlpuzopoBa. Ob6ozamsaBaHe Ha cyAdugHU pygu om
MegHonopdUPHO Haxoguule, CnucaHue 3a MeXgyHapogHU HayyHU
nybAukauuu: MamepuaAu, MeEmMogu U mexHoAo2uu, 6p. 18/2024, ISSN 1314-
7269, lNybnukaumaTta € HaluyHa Ha clegHUa eNeKTPOHEeH afpec:
https://www.scientific-publications.net/en/open-access-journals/materials-
methods-and-technologies/, UDC: 001, COBISS.BG-ID: 112495664 4.

PE3IOME.

Mpe3zeHMauuama, koamo e obobuweHa B ma3zu cramugq, ce pokycupa
Bopxy pe3yaAmamume, noAydeHu om AabopamopHU u3cAegBaHug,
npoBegeHu 3a o6ozamaBaHe Ha nNbpBUYHU cyAdUgHU pPygu om
MegHoNopdUPHO Haxoguulde. 3a ga ce onpegenu du3luyHUA CbCmMaB Ha
NopBudyHama cyadugHa pyga, 6axa u3BopuweHU NbAEH XUMUYEH aHAAU3 U
peHMmezeHocmpykmypeH gudpakmomempuueH aHaAul3, $a3zo08 aHaAu3,
u3cAegBaHe upe3 noAagpulayuoHeH Mukpockon B ompa3leHa cBemauHa Ha
PYgHU Npobu om NoAUpaHuU Npenapamu-6pukemu.

3cnegBaHu ca 3bpHOMemMpUYHUS CbCmMaB Ha cyAdugHama MegHa
pyga u HelUHama cMuAaeMocmma. Peyamamume om npoBegeHume
MEeXHOAO2UYHU Uu3cAegBaHua nokas3a, ye pa3pabomeHama cxema 3a
konekmuBHo-cenekmuBHa daomauua ¢ npoulBogcmBo Ha MegeH U
nupumeH koHueHMpam e ebekmuBHa 3a cyaAdugHumMe MegHu pygu. B
kpasa ca npegcmaBeHu u3zBogu u 3akaloveHus.

ABSTRACT.

The presentation that is summarized in this article focused on the
results obtained from laboratory studies carried out for beneficiation of
primary sulfide ores from porphyry - copper deposit. To determine the
primary sulphide ore physical composition, full chemical analysis and X-ray
diffraction analysis, phase analysis, study through polarizing microscope in
reflected light of polished ore samples were carried out.

The sulfide copper ore particle size composition and grindability were
studied. The technological studies result shown that selective-bulk flotation
flowsheet developed, with copper and pyrite concentrate production is
effective for the sulfide copper ore. Finally, conclusions and summaries are
presented.
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[1.26. Yankova, T., Precious Metals Ore Characterization, ISBN 978-954-353-
475-3,2024, Publishing House "St. Ivan Rilski" of the University of Mining and
Geology "St. Ivan Rilski", Sofia.

AHKoOBa, T., OXapakTepu3npaHe Ha pyau Cbaobp>Kally 6naropogHU MeTanu,
ISBN 978-954-353-475-3,2024, 3pgaTencka kbla ,,Cs. UBaH Puncku" Ha My
.CB. MBaH Puncku®, Coous.

PE3IOME.

HacTtogauwaTa cTyana Ha TeMa “OxapaKkTepu3npaHe Ha pPyam CbabPIKALLM
b6r1aropoaHu metasid’ NpeacTaBa pe3ynTatuTte OT Hay4YHOoM3Cc1egoBaTeicka
nporpama, npoBegeHa C Uen w3ciegBaHe oboraTMMocTTa Ha pygu
cbgbpykawu 6Aaz2opogHU Memaau, gobuBaHu om HuckocyAadugeH mun
enumepMaAHU Haxoguula.

M3yueH e BeuuecmBeHuUa (MUHEpPAAEH U XUMUYEH) cCbcmab Ha pygama.
OnpegeneHuU ca 3bpHOMEMPUYHUSA, XUMUYHUSM U da3zoBuam cbcmaB Ha
u3lcAegBaHama npoba. AHaAulupaHU U npegcmaBeHU ca XUuMUu4yHUAM
aHaAu3z no ¢dpakuuu, kakmo u cuaukameH aHaAu3l Ha mMmexHoAoXkkama
npoba. Hal-nogpobHo e u3lydeH u npegcmaBeH MuHepaAHUAM cbcmMat Ha
pygHama npoba, pa3zkpumuemo u B3auMoOMHOWEeHUeMmO  Ha
MUHepanume, kakmo B8 u3xogHama maka u B8 cmMaAdHama go pa3AuYHU
egpuHU pyga.

M3yyeH U aHaAu3upaH € MuHepaAHUa cbcmaB u mekcmypHo-
cmpykmypHume ocobeHocmu Ha opygaB8aHemo B8 koMno3umHama npoba
C noMouwma Ha 6uHokyAdapeH cmepeoMukpockon. PeaAulupaHu U
npegcmaBeHu ca MuHepazpadcku uzcnegBaHua Ha pygHumMme obpaszuu,
kamo e onpegeneHOo U CbgbprkaHuemo U pa3znpegeAaeHUemMo Ha UeHHUMe
KkoMnoHeHMU - cbgbpXkaubume MUHepaAHU da3u U ConbmMcmBawume 2u
PYgHU MUHepaAu B pa3AudyHu dpakuuu om u3xogHa U CMAAHa pyga, C
noMouw,ma Ha onmuuyHa Mukpockonua B8 ompa3zeHa cBemAauHa.
N3BopweHu ca ckaHupawa eAnekmpoHHa Mukpockonua (SEM) u
koAnuvecmBeHu peHmeeHocnekmpanHu MukpoaHaaulu (EDS aHaAu3l) Ha
pygHama npoba. Hactoguwarta cTyaua obxBalla olle pe3yaAmamu om
onpegensHe duzukomexaHuvuHuMe cBolcmBa Ha pygHama npoba, kakmo
U u3lcAegBaHusa 3a onpegendaHe Ha uHgekca Ha pabomama Ha BoHg.
OnpegeneH e 3bpHOMEemMpuYyHUA cbCcmaB Ha u3lcAaegBaHama pyga npu
pa3AUYHO BpemMe Ha CMUAaHe (CMuAaeMocm Ha pygama). Onmumu3upaH e
JbpHOMEMpPUYHUA CcbcmaB Ha nNpogykma 3a  mMexHOAO2UYHU
2paBumauuoHHU u3cAegBaHug, upel kaaubpupaHe (P80, 0.500 mm) Ha
Nnpoueca CMUAaHe, kakmo u onmuMu3UupaHe Ha 3bpHOMEMPUYHUSA CbCcmaB
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Ha npogykma 3a pAomMayuoHHU u3cAaegBaHug, upe3 kaaubpupaHe (P80,
0.075 mm) Ha npoueca cMuAaHe. OnpegeneHa e cmeneHma Ha pa3lkpuBaHe
(Aubepanuzauud) Ha uUeHHume koMnoHeHmMu, B8 3aBucumocm om
cmeneHmMa Ha CMuUAaHe. [MoAydyeHume pe3yAmamu ca aHaAu3upaHu. B
3akaloueHue ca npegcmaBeHu ob6o6uleHU u3zBogu.

ABSTRACT.

The results from research and development programme, conducted for
precious metals ore sample characterization are presented in this work. The
study focuses on precious metals ore characterization: particle size and
chemical analysis, ore sample particle size distribution determination, ore
size fractions chemical analysis. The study of the sample chemical
composition includes: ore sample chemical analysis, ore sample full
chemical analysis, ore sample silicate analysis and chemical phase analysis
for precious metals distribution in the ore sample.

The study of the mineralogical characteristics is described which
includes: ore sample mineral composition and texture-structure
peculiarities study by binocular stereomicroscope, ore samples optical
microscope studies in reflected light, grade and distribution of precious
metals mineral phases, and accompanying ore minerals in different size
fractions of feed and ground ore, using optical microscopy in reflected light,
ore sample mineralogical characteristic of different size fractions, ore sample
mineralogical characteristic of different grind size fractions and scanning
electron microscopy (SEM) and quantitative electron microprobe analyses.
Precious metals ore physicomechanical properties determination have been
carried out. Bond Ball Mill Work Index Test was performed. The particle size
distribution of the ore based on grinding time (grind calibration) was
determined and feed ore grind calibration for laboratory gravity studies, as
well as feed ore grind calibration for laboratory flotation studies. Research
has been performed to study and determine the degree of liberation of
precious metals. Finally, conclusions and summaries are presented.

[1.27.Yankova, T., Precious Metals Recovery by Gravity and Flotation Methods,
ISBN 978-954-353-476-0, 2024, Publishing House "St. Ivan Rilski" of the
University of Mining and Geology "St. Ivan Rilski", Sofia, 2024.

AHkoBa, T. O6o2amsaBaHe Ha pygu cbgbpykaulu 6Aa20pogHU MemaAu upes

2paBumauyuoHHU U PAOMaUUOHHU Memogu, ISBN 978-954-353-476-0, 2024,
MN3paTencka kbuwa ,Cs. MBaH Punckun® Ha MIY ,Cs. MBaH Puncku®, Codus.
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PE3IOME.

Hacmoawama cmygua obcwkga pe3yaAmamume, NOoAyYeHU om
npoBegeHu AabopamopHuU ekcnepumeHmMu 33 ulydaBaHe
2paBumauuoHHama U  GAOMAUUoOHHa obBozamuMocm  Ha  pygu,
cbgbpXkawu 6aazopogHU  MemaAau. EkcnepumeHmupaHu ca gBa
2paBumauuoHHU Memoga Ha obo2amsaBaHe - ueHMmpobexkeH u B mpockau,
crnol - Ha KkoHueHmMpauuoHHa Maca. OnpegeneHo e BAugHuemo u ca
ONMUMU3UPAHU NapaMempume Ha MexXHOAO2UYHUSA npouec npu
NnpuAazaHe Ha Bceku eguH om u3cAegBaHume Memogu. M3BvpuweHo e
cpaBHeHuUe U aHaAu3 Ha NoAyYeHUMe nokazameAau u no gBama Mmemoga, Nno
OomHoweHuUe Ha u3lBAuYaHEMO U CbgbpXkaHuemMmo Ha UeHHUmMe
koMnoHeHMuU B 2paBumayuoHHUMe koHueHmMpamu. NpegcmaBeHu ca
pe3yAmamu, nhocmuza2Hamu npu npoBegeHume ekcnepuMeHmMu 3a
uly4yaBaHe Ha pAOMavUOHHamMa obo2amumMocm Ha pygama. OnpegeneHu
ca OonmMuUMaAHUME napaMempu Ha GAOMAUUOHHUA nNpouec U
MmexHoAo2UYHUMe nokazameau, nocpegcmBoM ekcnhnepumeHmu B8
omBopeH u 3amBopeH UukoA. Hacmosauwiama pa3zpabomka npegcmaBa u
pe3ynTaTuTe OT MoJlydYeHuTe B pe3ynTaT Ha MnpoBefdeHW abopaTopHU
eKCNePMMEHTM  TEXHOMOrMYHKM  MoKasaTenu, npv  npuiaraHe  Ha
KOMOUHUpPaH rpPaBUTaLMOHHO-GNOTALMOHEH MeTod 3a oboraTaBaHe Ha
m3cnegBaHata pyda. YCTAHOBEHO €, 4Ye MofiydeHUTe TexXHOMOrMYHM
pe3ynTatM no KOMOWHWMPaAH TrpPaBUTALMOHHO-GNOTALUMOHEH MeTod 33
oborataBaHe Ha pydaTta ca MNO-BUCOKM OT MOCTUIHATOTO  MpK
CaMOCTOATENIHOTO M oborataBaHe caMO 4pe3 rpaBUTALMOHEH WU
dnoTaumoHeH MeTon 3a oborataBaHe. [loAydeHumMme pe3lyAmamu ca
aHaAu3lupaHu. B 3akaloueHue ca npegcmaBeHu o6o06ueHU u3zBogu.

ABSTRACT.

The results from research and development programme, conducted for
precious metals recovery by gravity and flotation methods are presented in
this work. Two gravity beneficiation methods have been experimented -
centrifugal and in a moving bed - on a shaking table. The impact was
determined and technological process parameters were optimized when
each of the investigated methods applying. A comparison and analysis of the
indicators obtained by both methods, regarding the recovery and the
valuable components grade in the gravity concentrates, was carried out.
Results achieved during the conducted experiments to study the flotation
beneficiation are presented. The optimal parameters of the flotation process
and technological indicators were determined by open and closed cycle
experiments. The present study also discussing the results of the
technological indicators obtained, as a laboratory experiments result, when
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applying a combined gravity-flotation beneficiation method for studied ore.
It has been established that the technological results obtained by the
combined gravity-flotation beneficiation method are higher than those
achieved by its independent beneficiation only by gravity or flotation
method. The obtained results are analyzed and conclusions are presented.

[1.28. Yankova, T., Precious Metals Ore Processing Technology, ISBN: 978-
954-353-477-7, 2024, Publishing House "St. Ivan Rilski", University of Mining
and Geology "St. Ivan Rilski", Sofia, 2024.

AHkoBa, T. TexHOAO2uS 3a 0602amaBaHe Ha pygu Cogbprkaulu 6Aa2opogHU
Memaau, ISBN: 978-954-353-477-7, 2024, WN3patencka kKbwa ,CB. MBaH
Punckun“ Ha MIY ,Cs. BaH Puncku®, Copua.

PE3IOME.

Obekm Ha u3caegBaHe B8 HacTodulaTa cmygua ca 6AazopogHume
MemaAu gobuBaHu om HuckocyAdpugeH mun enumepManHU Haxoguula.

NMpegMembm Ha u3cAregBaHe B pa3pabomkama e cb3lgaBaHemo Ha
MexHoAO2us 33 o6o2amdaBaHe Ha pygu Cobgbpykaulu 6Aa20pO0gHU MEMaAU.

OcHoBHama uen Ha cmygusama e Haco4deHa koM pa3pabomBaHemo Ha
koHkpemHa mexHoAO2ua 3a obo2amaBaHe Ha pPygu CcbgbpXkaulu
H6Aa20pOgHU MeMaAdU.

PeaAusupaHama Hay4yHou3cAegoBamencka paboma BkalouBa
uly4yaBaHemo Ha gBe MexHoAO2UYHU Bb3aMoXkHOCMU 3a Npepabomka Ha
pygume: no 2paBumauuoHHO-dAOMaUUoOHHaA U NO GAOMaUUOHHO-
2paBumauuoHHa cxemMa.

MopBama u3lydyeHa U npegcmaBeHa B HacmModulama cmygus
mMmexHoAO2U4YHa Bb3iMoxkHocm BkalouBa peanulupaHume AabopamopHU
u3cAegBaHu4 3a pa3pabomBaHe Ha MexHoAo2uUsa 33 06o2amaBaHe Ha pygu
Ha ©6Aa20pPOgHU MemaAu no 2paBuMmauuoHHO-GAOMAUUOHHA CXema,
obxBawjawu: onpegeAndgHe Ha MmexHOAO2UYHUMEe nokazameAu Ha
2paBumauuoHHOMO u3BAUYaHe Ha 6GAa20POgHU MEMaAAU U onpegendHe Ha
mMmexHoAo2U4YHUME nokazameAu Ha dAOMaUUOHHUSA npouec. M3yueH e
BewecmBeHus cbcmaB Ha kpalUHume npogykmu, noAydyeHu om
2paBumauuoHHus, kakmo u om dromayuoHHUA UUkbA 3a 06o2amaBaHe Ha
pygama no 2paBumauvuoHHO-dAOMauuUoHHama cxema. W3yueH U
npegcmaBeH e MuHepaAHUA CbCmMaB Ha 3bpHOMeMpuYyHU dpakyuu om
2paBumauuoHeH koHUeHMpam, pAOMaUUOHEH KOHUEHMPamM U omnagbk
om 2paBumayuoHHO-GAOMAUUOHHAMa cxema, nocpegcmBom
u3BvpuieHama MuHepanoxXkka xapakmepucmuka.
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Bmopama u3zcaegBaHa u npegcmaBeHa mexHoAo2U4YHa BoaMoXkHocm
BkalouBa npoBegeHume AabopamopHU u3cAaegBaHug 3a pa3pabomBaHe Ha
mexHoAo2uda 3a obozamgaBaHe Ha pygu Ha 06Aa20pOgHU MemaAu no
dAOMayUOHHO-2paBuMayuoHHa cxeMa obxBawaulu: onpegeAdHe Ha
MexXHOAO2UYHUME noka3zameAu Ha dAoOMauuoHHUA npouec, kakmo u
onpegeAngHe mexHoAo2UYHUMe nokazameAu Ha 2paBumayuoHHOMO
u3zBAUYaHe Ha BAa20pPoOgHU MemManu om GAOMaUUOHHUA omnagbk. M3yueH
e BewecmBeHus cbcmaB Ha npogykmume om GAOMAUUOHHO-
2paBumauuoHHamMa cxeMa 3a obo2amaBaHe. M3BbpuweHa e MuHepanoxkka
xapakmepucmuka Ha 3bpHOMemMpuYHU dpakuyuu + 0.100 mm, -0.100 + 0.075
mm u - 0.075 + 0.045 mm om dAromauuoHeH koHueHmMpam u kpaeH
omnagbk om dAOMauyuUoOHHO-2paBumMayuoHHama cxema. [loAyyeHumMe
pe3yAmamu ca aHaAu3upaHu.

B 3akaloueHue ca npegcmaBeHu o6o06uieHU u3Bogu.

ABSTRACT.

The object of research in the present study is the precious metals mined
from low sulphide type epithermal deposits.

The subject of research is a beneficiation technology for precious
metals development.

The aim of this studio is to present the technology for precious metals
ore processing.

The scientific research work carried out includes of two ore processing
technological possibilities: by gravity-flotation and by flotation-gravity
processing flowsheet.

The first technological possibility studied and presented in this study
includes the laboratory studies for precious metals ore processing
technology development, according to the gravity-flotation processing
flowsheet, covering: determination of the technological parameters of
precious metals gravity recovery and flotation process technological
parameters determination. The material composition of the final products
obtained from gravity and flotation beneficiation cycles according to
gravity-flotation flowsheet was studied. The mineralogical characterization
of the particle size of gravity concentrate, flotation concentrate and waste
from gravity-flotation flowsheet was studied and presented.

The second scientific researched and presented technological
possibility includes the conducted laboratory studies for precious metals
beneficiation technology development according to flotation-gravity
flowsheet covering: determining of the flotation process technological
indicators, as well as determining the technological indicators of the
precious metals’ gravity recovery from the flotation waste. The material
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composition of the products from flotation-gravity beneficiation flowsheet
was studied. Mineralogical characterization of particle size fractions + 0.100
mm, -0.100 + 0.075 mm and - 0.075 + 0.045 mm from flotation concentrate
and final waste from the flotation-gravity flowsheet was carried out.

The obtained results are analyzed and conclusions are presented.

[1.29. AHKoBa, T. PaspaboTBaHe Ha TEXHOMOIrMA 3a oboraTaBaHe Ha CMeceHa
pyaa ot MegHonopdupHo Haxoguule, FroanwHmMk Ha MIy ,Cs. UBaH Puncku®,
67/2024, npueTta 3a nybnunkysaHe, ISSN 2738-8808 (print), ISSN 2738-8816
(online), YK: 378.6(497.2), COBISS.BG-ID: 55587848.

Yankova, T. Beneficiation technology for mixed ore from a porphyry-copper
deposits development, Annual of the University of Mining and Geology “St.
lvan Rilski”, Sofia, Vol. 67/2024, accepted for publication, ISSN 2738-8808
(print), ISSN 2738-8816 (online), UDC: 378.6(497.2), COBISS.BG-ID: 55587848.

PE3IOME.

Hacmodauwjama pa3pabomka npegcmaBa pe3yaAmamume om
npoBegeHumMe mMmMexHOAO2UYHU Uu3cAegBaHua 3a ob6o2amuMocm  Ha
cmeceHa (cyandugHo-okcugHa) pyga om MegHONOpPUPHO Haxoguule.
Pa3pabomeHa u npegcmaBeHa e konekmuBHo-cenekmuBHa cxema Ha
dAOMauusa Ha cMeceHUmMe cyApuUgHO-oKkcugHU pygu om
MegHonopdupHOMO Haxoguuwle, kosmo no3BoaaBa komnaekcHomo
onoAnzomBopaBaHe Ha noAezHUMe koMnoHeHmMuU, noAydYaBalku mMegeH u
NnupumMmeH koHUeHMpamu.

ABSTRACT.

The presentation that is summarized in this article focused on the
results obtained from laboratory technological studies carried out for
beneficiation of sulfide-oxide ores from porphyry - copper deposit.

The technological studies result shown that selective-bulk flotation
flowsheet developed, with copper and pyrite concentrate production is
effective for the sulfide-oxide copper ore.

Finally, conclusions and summaries are presented.

11.30. dHkoBa, T. [lMorneg BbpxXy TEXHOMNOMMYHUTE MPUNOXKEHUS Ha
M3KYCTBEHUA UHTENEKT B KpbroBaTa MKOHOMMKa, 6p. 1, 2024, cTp. 6-11 Cn.
Neonormsa u MuUHepanHu pecypcH, ISSN: 1310-2265, YOK: 55 553.04,
COBISS.BG-ID 1120048868.
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Yankova, T. Technological applications of artificial intelligence in circular
economy - an overview, Geology and Mineral Resources Journal, 1/2024, pp.
6-11, ISSN: 1310-2265, UDC: 55 553.04, COBISS.BG-ID 1120048868.

PE3IOME

HenpekbcHamo HapacmBaulama ynompeba Ha cypoBuHu, ocobeHo B
ycanoBusma Ha HeycmouUduBo ynpaBaeHue u Aunca Ha peuukaupaHe,
goBerkga go oz2poMHU koAauvecmBa omnaguvuu, BpegHu 3a yoBewkomo
3gpaBe u ekocucmemama u B kpauHa cmMemka go u3uvepnBaHe Ha
NpupogHUMe pecypcu. 3a cnpaBaHe ¢ me3u npegu3lBukamencmBa ce
Hacop4YaBa npeMuHaBaHemMo koM MogeAu Ha ycmou4yuBo npou3zBogcmBo
u koHcymauugq, BkalouumeAaHO npuAazaHemMmoO Ha NpuHUUNUME Ha
kpveoBama ukoHoMuka, peuukaupaHe U pa3pabomBaHemo Ha
uHoBamuBHU mMmexHoAo2UU, koumo HamandaBam 3aBucumocmma om
HeBb306HOBAEMU NPUPOgHU pPecypcu.

Cnopeg goknag Ha CBemoBHama 6aHka [8] HapacmBaHemo Ha
omnagbuume ce odyakBa ga gocmuzHe okono 3,40 MuAuapga MoHa go
2050 2. Ha mo3u eman om pa3Bumuemo Ha YoBewkama yuBuauzauuda e
ACHO, Ye MpaguyuoHHUMe AuHeUHU npou3zBogcmBa He Buxa MO2AU ga ce
cnpaBam ¢ wupokoobxBamHume npobaeMu, cBbp3aHu ¢ yBeaudeHOMO
npou3lBogcmBo Ha omnagouu U no-kpamkua »>ku3zHeH uUukobA Ha
npogykmume. B mo3u cmucbA, koHuenuugsma "kpvz2oBa ukoHomuka"
noka3Ba obew,aBawu nepcnekmuBu.

MHOBATUBHWM TEXHOMNOIMMMK, KAaTO M3KYCTBEH MHTeNeKT (Al) M MaWMHHO
obyuyeHmre (ML) ™Morat pga npenocTaBaAT >KM3HEHOBaXkHa MoMoLl 33
edbeKTMBHOTO BHeOpsBaHe Ha KpbroBaTa MKOHOMWKA B TeXHONIOrMyHaTta
npakTukaTa. Hacmosaulama pa3pabdbomka guckymupa npecevyHama mouka
MeXkgy mexHoAoz2usma 3a u3kycmBeH uHmMenekm U kpvaoBama
ukoHomuka.

ABSTRACT.

Constantly growing raw materials use, especially in the context of
unsustainable management and recycling absence, leads to huge amounts
of waste, harmful to human health and ecosystem, and ultimately to natural
resources depletion. To overcoming these challenges, the transition to
sustainable production and consumption models is encouraged, including
circular economy principles application, recycling and innovative
technologies development that reduce dependence on non-renewable
natural resources.

According to a World Bank report [8], waste increase is expected to
reach about 3.40 billion tons by 2050. At this stage in the human civilization
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development, it is clear that traditional linear manufacturing can't handle
with the wide-ranging problems associated with increased waste
production and shorter products life cycles. In this sense, the "circular
economy" concept shows promising prospects.

Innovative technologies such as artificial intelligence (Al) and machine
learning (ML) can provide vital assistance for effective implementation of the
circular economy in technological practice. This paper discusses the
intersection between artificial intelligence technology and the circular
economy.

11.31. MeTpoB, M., T. AHKOBa, U. Fpmnropoea. O6oratsaBaHe Ha 0TIOBHO-LIMHKOBU
pyan B Penybnuka Bbnrapua mn Peny6bnuka CeBepHa MakegoHua, Cn.
Feonorna n MMHepanHuU pecypcu, 6p. 2-3, 2024, npueta 3a Nyo6InKyBaHe,
ISSN: 1310-2265, Y[OK: 55 553.04, COBISS.BG-I1D 1120048868.

Petrov, M., T. Yankova, |. Grigorova. Lead-zinc ores mineral processing in the
Republic of Bulgaria and the Republic of North Macedonia, Geology and
Mineral Resources Journal, 2-3/2024, accepted for publication, ISSN: 1310-
2265, UDC: 55 553.04, COBISS.BG-ID 1120048868.

PE3IOME.
Bbnrapmua e 6orata Ha ONOBHO-LUMHKOBU CyndUOHU pPyan, KOUTO ca

M3TOYHUK OCBEH Ha MeTanmTe OfIOBO U UMHK W Ha peauua LUeHHMU
CbMbTCTBALLM KOMMOHEHTU. B MeTanypruyHmnga komouHat KLUIM A, MNnosaone
ce npepaboTBaT OMOBHO-UMHKOBU CcynduaHM pyas OT HaxoauLliaTa,
pasnofioxxeHn B LeHTpanHuTe Popgonuv B bbnrapmsd, KakTo M ONIOBHO-
LMHKOBU CynduaHu pyan ot cbeceaHa Penybnunka CeBepHa MakeooHua, OT
KOWTO ocBeH Pb 1 Zn ce nobueaT cbllo Ag, Au, Cd, Se, Te n ap.

OCHOBHMAT ¢$OKYyC B HacTodllaTa pa3paboTka e HacodeH Bbpxy
M3y4yaBaHETO Ha TEXHOMOrM4YHMTE nMnpouecn (TpoweHe, dnotauma wu
obe3BoaHABaHE Ha MONMy4YeHUTe KOHLLEeHTpaTK), B oboratutenHute dabpukm
,EpMa peka“, rp. 3natorpag u ,TopaHumuad®, rp. KpwBa [lanaHka wu
M3BeXXOaHeTo Ha NpPenopbkKM 3a NogobpsaBaHe Ha TaxHaTa ePeKTUBHOCTTA.
MNpencTaBeHa € U KpaTKa reo/IoXKKa XapaKTepuUCTMKa Ha Pb-Zn Haxoguila B
P. bonrapua n P. CeBepHa MakegoHumda. B gonbnHeHMe e pa3srfiegaHa m
CBeTOBHaTa CypOBMHHa 6a3a M1 LUeHW Ha MeTanumTe ON0BO U LIMHK.

ABSTRACT.

Bulgaria is wealthy in lead-zinc sulphide ores, which are a source, in
addition to the metals lead and zinc, and several valuable accompanying
components. In the Non-ferrous Metals Smelter (KCM SA), Plovdiv, lead-zinc
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sulfide ores from the deposits located in the Central Rhodopes in Bulgaria
are processed, as well as lead-zinc sulfide ores from neighboring Republic of
North Macedonia from which, in addition to lead and zinc, Ag, Au, Cd, Se, Te,
etc. are also recovery.

The focus of the current presentation is directed at technological
processes study (crushing, flotation and dewatering of the obtained
concentrates) in the beneficiation plant "Erma Reka", Zlatograd and
"Toranitsa", Kriva Palanka and derivation of recommendations for their
effectiveness improvement. A brief Pb-Zn deposits geological description in
the Republic of Bulgaria and the Republic of North Macedonia is also
presented. In addition, the metals lead and zinc global raw material base and
prices are examined.

[1.32. MeTpos, M., T. AHKOBa, W. Npuroposa. NoBuLLaBaHe epeKTUBHOCTTA Ha
PYOONOAroTOBKa, Ype3 OonTUMMU3UpaHe Ha npoueca TpoweHe Ha Pb-Zn
pyon, FogywHuk Ha MY ,CsB. MBaH Punckn®, 67/2024, npueta 3a
nybnmnkyeBaHe, ISSN 2738-8808 (print), ISSN 2738-8816 (online), YOK:
378.6(497.2), COBISS.BG-ID: 55587848.

Petrov, M., T. Yankova, |. Grigorova. Increasing the efficiency of Pb-Zn ores
comminution by optimizing the crushing process, Annual of the University
of Mining and Geology “St. Ivan Rilski”, Sofia, Vol. 67/2024, accepted for
publication, ISSN 2738-8808 (print), ISSN 2738-8816 (online), UDC:
378.6(497.2), COBISS.BG-ID: 55587848.

PE3IOME.

3bpHOMETpMYHATa MOAroTOBKA Ha pyaMTe MMa Ba)KHO 3HadyeHue 3a
MPOM3BOACTBOTO Ha BWMCOKOKAYeCTBEHW  KOHLEHTpaTUM U OKa3Ba
CblLLUECTBEHO  BNMAHME  BbPXY MNPOU3BOACTBEHUTE  pasxodau  Ha
oboratutenHuTe  GabpuKK, MNopagu  BUCOKOTO nNoTpebneHune  Ha
eneKTpoeHeprmsa Npu NpoLLecmnTe TpoLleHe 1 CMUaHe.

B HacTodLlaTa cTaTUda ce pasrnexaaT pe3yTaTuTe oT BHepsaBaHETO Ha
HOBa, [OBycCTagManHa cxemMa Ha TpolleHe W rMpecsaBaHe Ha pyauTe,
3aMecTBalla TpUCTagmManHaTa cxemMa Ha TpollueHe C oCcTapano obopyaBaHe B
oboraTuTenHa pabpuka.

HoBaTa [OBycTaguasniHa cxemMa Ha TpolleHe BK/I4YBa CbBPEMEeHHO,
BMCOKOMPOM3BOoAMTENHO 0bopyaBaHe C HUCKA eHeproeMKOCT — YestoCTHa
Tpoladka Nordberg C116 — 3a egpo TpolleHe, KoHyCcHa Tpoluadka Nordberg
GP 220 — 3a cUTHO TpoLlleHe n npeceBHa MalnHa Nordberg TS 4.2.

ONTUMU3UPAHETO Ha TEXHONOMMYHUA PEeXMM Ha TpolleHe B
oboratutenHata ¢abpuka BOAM OO0 MOBULLUEHA MPOU3BOAUTENHOCT U
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eCl)eKTl/IBHOCT M Ha crnegBawinTte npouecn rmno Bepumrata - CMUNaHE U
CIDJ'IOTaLI,l/Iﬂ M MO-HUCKa cebeCcTOMHOCT Ha npomsBeXxxgaHMTte KOHUEHTPAaTW.

ABSTRACT.

The ores comminution is important for high-grade concentrates
production and has a significant impact on beneficiation plants production
costs, due to the high electricity consumption in the crushing and grinding
processes.

This paper examines the implementation results of a new two stage
ores crushing and screening circuit replacing the three-stage crushing
circuit with outdated equipment in a concentrator.

The new two stage crushing circuit includes modern high-performance
equipment with low energy consumption — a Nordberg C116 jaw crusher —
for coarse crushing, a Nordberg GP 220 cone crusher - for fine crushing and
a Nordberg TS 4.2 screening machine.

Mineral processing plant crushing technological mode optimization
leads to increased production capacity and efficiency of the downstream
processes in the chain — grinding and flotation and produced concentrates
lower cost.

Noonwuc:
15.04.2024 . (rn.ac. o-p Teogoopa 9HKOBA)
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