KPATKO OIIMCAHUE HA HAM-BAJKHUTE HAYYHU INPUHOCH
B TPYAOBETE HA ITPO®. Il'H CTAHUCJIAB BACUJIEB BACUJIEB 1
TAXHOTO NPUJIIOKHO 3HAYEHUE
(Homepara Ha TpynoBete ca ot ,,CIHChK Ha M30paHu HaydYHH TPYIOBE 3a y4acTUe B
KOHKypca“)

[IpeH cnuchbk Ha mMyOnuMKyBaHuTe 10 MoMeHTa 106 Hay4yHH Tpyaa € MpeiCTaBeH B
XPOHOJIOTHYEH PeJ Ha TAXHOTO MyONMuKyBaHe B ,,CIMCHK Ha HAYYHHTE TPYAOBE 3a IEIUS
tBopuecku nepuon” (IIpmnokenue 1). Te ca murupanu 7863 metu. OT TIX 3a y4acTHE B
KOHKypca ca noaopanu 60 padotu B ,,CiMChK Ha M30paHM HAYYHH TPYJOBE 3a y4acTHE B
koHkypca® (IIpunoxkenue 2), KOUTO OTpa3sBaT HaW-CHIIECCTBEHUTE HAYYHU MOCTHKCHHS Ha
Kanaugata. Te ca myOJMKyBaHH B PEHOMHpPAHH MexayHapoiaHu (58 Opost) m Owirapcku (2
opost) cnimcanust ¢ umnakt dakrop (Fuel, Energy and Fuels, Fuel Processing Technology,
Energy Conversion and Management, ACS Omega, International Journal of Coal Geology,
Applied Geochemistry, Energy Sources, Journal of the Energy Institute, u Comptes rendus de
I'Academie Bulgare des Sciences). [TyonukanuuTe ca HAMEPUIIM IIUPOK OT3BYK B CBETOBHATA
HayyHaTa JuTeparypa kato ca mutupanu /720 mbTu, or kouto 6853 - B MexIyHApOIHU
cnucanusi U narteHTH. 33 oT Te3u 60 myOnmkanuu BIM3aT B Kiacanusata Ha Scopus 3a Ton
10% 3a Hali-uuTHpaHU CTATHH B ChOTBETHATa Hay4yHa oOiact. 5 Opos mybnukauuu (Ne 4, 33,
37, 40-41) ot uzbpanure 3a KOHKypca myOnukaiuu nomnajart B ,,Crnyuchbka Ha Hal-IIUTUPAHUTE
211 mybmukamuu Ha BAH no 01.06.2020 r.“ Xwupm-uanekcsT Ha npod. Bacume e 37,
0asupan Ha 62 myOnukanuu B Scopus. Cropen pedtuHr Ha CTaH(OPICKUS YHHUBEPCHUTET 32
2020 r. To#t e equn ot 49te Obarapu (crotBeTHO 25 B BAH), kouto ca cpex mbpBute 2% Ha
YYCHUTE B CBETA.

Hay‘{HI/ITe IIPUHOCHU Ha KaHAWOaTa Ca B objacTTa Ha MHHEpAJIOTUATa, rCOXUMUATA U
YCTOI\/'I‘II/IBOTO OIIOJIBOTBOPABAHC HA TBHPAU IOpUBa WM OTIHAABYHU IIPOAYKTU OT TAXHATaA
TEPMOXUMHUYHA NpepaboTKka. 3a MbpPBU MBT B CBETOBEH acnekT npod. Bacunes usnonssa
COOCTBEH OpUIMHAJEH, CHCTEMaTHMYeH M TeHETHYeH IOAXO0J, upe3 KOMTO jaeTailiiHo
YCTAQHOBSIBA CBhCTaBa W CBOMCTBaTa Ha HEOPraHUYHOTO BEIECTBO HA TBBPAU TOpHBaA
(Bpruinmia, Ouomaca, TBBPAM OMTOBM OTMAIBLIM, NETPOJIEH KOKC) M TBBPAM OTHNAABYHU
MPOAYKTH OT TAXHOTO M3rapsiHe, rasu@uKanys 1 Tupoiau3a (meneim, Cryput, IUIaKU U KOKC)
oT naeceTku Haxoauimia, TEL[ ¥ mpoMHIIIEHM HHCTalalMkl y Hac U B uyxkOuHa. Te3u
(1)YHI[aM€HTaJ'IHI/I H3CJICABaHN BbPXY CbCTaBa U CBOMCTBaTa Ha TBBPAUTC TOpUBA U TCXHUTEC
MNpOAYKTU TMPEACTABIABAT HAaydHa OCHOBAa 3a TIAXHOTO HWHOBATHBHO, KOMILICKCHO,
0€30TIabuHO U €KOJIOr0Ch00Pa3HO OMOI30TBOPSBAHE.

KpaTku cBeieHusl 32 IPUHOCUTE B MYOJHKAIMUTE M0 TEMATHYHH TPYIH

[To Tematmka M oOjacT Ha NPUIIOKEHHE OCHOBHUTE IPHUHOCH MOraT Ja ce
Kiacuuuupar B 4 Tpynu, KOUTO ca OMMCAHU MO-J0JTy 3a€HO ¢ Opost MyOIMKAIMK U LIUTATH B
ChOTBETHATa rpyrna. 3a BcsKa rpymna € GopMyIupaH HaKpaTKO Hall-BayKHUAT Hay4deH MPUHOC U
ca JlaJleHM HoMepaTa Ha IMyOJIMKaIlMUTe, KOUTO ChOTBETCTBAT HA HOMEpalUsATa Ha Hay4YHUTE
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TpynoBe oT ,,CIUCHhK Ha U30paHu HAYYHU TPYIOBE 3a yuactue B KoHKypca“ (ITpunoxenue 2).
Hskou myOnukanuu momajgaT B MOBeYe OT €/IHA Tpyma, Thi KaTO TCHETUYHHS IMOAXOJ] TpU
W3CIIeIBAHMATA Hajlara CBbP3aHOCT Ha HAKOJIKO MpobJeMa B €JHa U ChIIA MyOTUKaIIUS.

1. ®a30BO-MHHEPAJOKKH M XHMHYEH CHLCTAB HA TBLPAM TOPHBA M OTHAALYHH
NPOJAYVKTH OT TEPMOXHMHYHATA MM IpepadoTka (cratuu Ne 1-16, 18, 20, 24, 27-28, 30-31,
34, 37-38, 40, 44, 46, 48-50, 52, 55, 58).

OO0 O6poit HaydHH yOnuKauu: 35
Bpoii 3a6ens3anu uutatu: 4943

OcHoBen__nmpuHoc 1. Pa3l<pumu ca Hoeu c[)akmu u 3zaeucumocmu C RNPUHOC KbM

dynoamenmannomo nosnanue 3a (azo80-MUHEPATIONCKUA CHCMAG U 2€0XUMUYHUME
XapaKmepucmuku Ha mewvpou 2opuea (evenuuwia, duomaca, nempojeH KOKc, KOKC om
mewvpou Oumosu omnaovuyu) u mevpou omnadvunu npodykmu (TOIl) om
mepmoxumuunama um npepadomka (nenenu, ccypuu, wilaKu), KOemo om ceosa CMpaHa e
HAYyYHaA OCHO8A 3a MAXHOMO UHOBAMUEHO, KOMNJIEKCHO, 0€30mMnadv4Ho U
€K071020Cb00paA3H0o ON0130meopAeane.

ITo BaxxHuTE HAayY4YHHU PE3YJITATH IO Ta3W TEMA MOTaT [1da C€ PE3FOMUPAT KAKTO CJICABA:

1.1. YcraHoBeH ¢ (pa30BO-MMHEPATOKKHAT M XHMHYeH cbeTaB Ha: (1) eweruwa or 54
Haxomuma B benrapus u ay:xouna (Ascrpanus, CAILl, Kanana, SInonus, Ucnanus, Typrus,
Vpaitna, Kurait, FOxxna Adpuka u Pycus); (2) 6uomaca 0t 86 mpUpOJHH ¥ TEXHOTCHHU
rpynu; (3) nenenu om useapsme na éveruwia B8 16 TELL (bbarapus, Ucnanus, Typrwust); (4)
nabopatopHu nenenu om uzeapsine va 6uomaca (141 tuna); (5) koke, MoNydYeH upe3 MUPOITH3a
Ha TBBHPAU OUTOBH OTHAIBILM OT (QpeHcKa mpomuluieHa uHcranauus; (6) nemponen xokc u
omnaodvyHu NpPoOyKkmu OT W3TAPSHETO Ha TETpPoJieH KOokCc W Ma3yTr B cupuiicku TEIL], a
MMEHHO:

1.1.1. Unentudunupann ca Hajg 126 MuHepaidHU BHAAa W/WIM TPyNM MUHEpald U
HEOpraHudHu ¢asu, KaTo 73 OT Te3u MuHepann/(ha3u ca ONMCaHM 3a ITbPBH ITET B CBETOBHATA
JIuTeparypa 3a copeuzbpoenume obekmu Ha usciedsare. Y CTAaHOBEHU Ca ChIbPXKaAHMAITA,
(dopmHTE HAa IPUCHCTBUE U TeHE3Hca Ha UICHTU(DUIIUPAHUTEe MUHEPAIN U HEOPTaHUYHU (a3u
B u3cinenBanute ropusa u texuure TOII (cratuu Ne 1, 3, 5, 7, 10, 14-16, 20, 24, 27, 34, 38,
40, 49-50). Cucrematu3upaHd ca W € HalpaBeHAa KPUTHYHA OLCHKA Ha Hal-4ecTo
M3IIOJI3BAHUTE HA HACTOSIIMS €Tall METOJIU 32 XapaKTepu3upaHe Ha HEOPTaHMYHOTO BELIECTBO
BBB BbIHmIara u nenenute ot TELL (ctatuu Ne 18, 28).

1.1.2. JloxazaHu ca 3HAYNMH KOpelalud MEXKAy (Ga3oBUTe W XUMHYHHU
XapaKTePUCTHKH Ha W3CICABAHUTE 6boIUld U BbeIUWHU Nenelu KaTto ca W3SACHEHH
3aBHCUMOCTHUTE MEXIy HEOpPraHWYHHUS CBhCTaB Ha BBIJIMINATA W TEXHHS PAHT, METNEITHO
ChIIbPKaHUE U TeMIlepaTypara Ha CTalsiHe Ha BhIIUIIHATa nenen (ctatun Ne 4, 6, 8), kakto u
BojemuTe (ha30BU M XMMUYHU 3HAYMMM KOpeNalMM U acolMalliU 3a HU3CJIEeIBAHUTE BHJIOBE
npuponHa Ouomaca (cratust Ne 40). V3BeneHuTe 3aBUCHMOCTH MMaT Ba)XKHO MPAKTHYECKO
3Ha4YeHUe MpU U300pa Ha MOAXOAIINS TUI TOPUBO 32 KOHKPETEH TUIl MHcTananuu. [lokazaHo
€, 4¢ MHUHEPATHUAT ChCTaB Ha TOPHBATa MOXE JIa C€ M3IMOJ3Ba KAaTO IMapaMeThp 3a TAXHATA
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OlIEHKa, KOMTO JjaBa MO-peajHa MpeacTaBa 3a TAXHOTO MOBEACHHUE MPH TEPMOXUMHUYHATA UM
npepaboTKa B CpaBHEHUE C XMMHUYHUS UM cbcraB (cratum Ne 4, 58), kakBato ¢ Omia
MIPaKTUKATA JI0TOTaBa.

1.1.3. 3a obppBU IBT B CBETOBEH AaCHEKT € YCTaHOBEH ()a30BO-MUHEPATOXKKHAT U
XUMHUYCH ChcTaB Ha kokcos npooykm (RDF), noayuen upes nuponusa na mewpou 6umosu
omnaovyu (ctatun Ne 11-13). Ha OGasata Ha Te3u WU3CIEABAHHA Ca MPEIIOKEHU
TEXHOJIOTUYHU pEIIEHUs 3a EKOJIOrochoOpa3HoTO omnoi3oTBopsisane Ha RDF  upes
WHEpPTU3MpaHE Ha TOKCUYHUTE TEXKH METalId IOCPEJICTBOM: pa3[eliHO ChbOupaHe,
CeMmapalMoOHHU MPOLEAYPH C HM3BIMYAaHE HAa XJIOPUIHU U CyIpaTHU ChEAMHEHUS Ha Te3H
METaJIA OT OTHAIBIIUTE K KOKCOBUTE UM MPOJYKTH OIIE MPEAN TAXHATA MUPOJIU3a U U3rapsHe,
pecniekTuBHO. [IpemnoxkeHara TEXHONIOTHsI C€ M3IOI3Ba P TPETUPAHE HA TBHPAUTE OMTOBU
otrnaasiy BbB Opannus, benrus u apyru crpanu (madopmanus Ha npod. Colette Brackman-
Danheux u mpog. Andre Fontana ot University Libre de Bruxelles, benrus).

1.1.4. Xapaktepuszupanu ca (Ga3zoBUSAT U XHUMHUYEH CHCTaB, KAKTO U TEPMUYHOTO
MIOBE/ICHUE HA nemposieH KOKC U OMNnaodvyHu npoOYKmMu om us2apsaHemo Ha nempojieH KOKC U
mazym B cupuiricku TELL. /lokazaHo e, ye Te3u NPOAYKTHU Ca IEPCIEKTUBEH U3TOYHUK 3a
M3BIMYaHE Ha pEAMIla CTpaTerudyeckd u meHHu eiaementd karo V, Ni, Zn, Mo, Cr u Co
(cratum Ne 38, 49).

1.2. YcraHOBeHU ca TeOXMMHUYHHUTE OCOOEHOCTH Ha W3CICABAHWTE BBIJIUINA, Onomaca u
TEXHU TBBPIU OTIAIBYHUA MPOAYKTH C IEJ €KOJIOrochoOpa3HOTO MM OIOJ30TBOPSBAHE, a
MMEHHO:

1.2.1. CeabpxkaHusiTa, TEHACHIIMUTE 32 KOHIIEHTpAIUsA U OpMUTE HA MPUCHCTBHUE HA
73 XUMHUYHU €IEMEHTa BbB 8b2IUlLLd OM peouya Haxoouwa u mexuume neneiu, Kakto u Ha 67
enementa B TOIl om pasnuunu TEL] B bearapus u uyxOuHa ca ycraHoBeHU. OOscHEHH ca
MEXaHU3MHUTe 3a (PpakIMOHUpPAHETO, JETIUBOCTTA, KOHJEH3AlMATA, YIaBIHETO U
WHEPTHU3alMsATa Ha EJIEMEHTUTE MO BpeMme Ha u3rapsHero Ha Bbriauma B TEI[ karo ca
MMOCOYEHHU TOTCHIIMAIHUTE TEXHOJIOTMYHU U EKOJIOTMYHM TPOOJEMHU MPU HU3rapsHETO Ha
Borauina (cratuu Ne 2-3, 9-10, 14-16, 30-31).

1.2.2. YcraHOBeHM ca ChIbPKAHUATA M acoluanuuTe Ha 60 rIaBHH, BTOPOCTEIICHHH,
PEAKH, pa3CcesHUd U PEAKO3EMHU elleMeHTa B 8 THIa neneiu om Ouomacd, Karo ca MOCOYCHH
3HAYUMUTE EKOJOTHYHU MPEAU3BUKATEICTBA, CBBP3aHU C KOHIIEHTpanuuTe, GOpMUTE Ha
MIPUCHCTBUE U JIETIIMBOCTTA HA TE€3U €JIEMEHTH MpH IpepaboTka Ha Ouomacara (cratuu Ne 46,
55). U3scHeHO € 3HAYEHHWETO Ha TMEMeIHOTO ChIbpKaHHEe | KOHIECHTPAMUTE Ha
Terernenoo0pa3yBaluTe eJIeMEHTH B Pa3HOOOpa3sHU BUIIOBE Ouomaca ¢ 1en Obraeniata um
Oe3mpobieMHa TepMOXUMHUYHA rpepadoTka (ctatuu Ne 37, 52).

1.2.3. Ce3nmageHa € MeETOAMKA 3a KOJWYSCTBCH MYJITHEIEMEHTCH pPEHTICHO-
(bIyopeclieHTeH aHalu3 Ha pa3IudYHu THUIOBE Ouomaca KaTo TEPCIIEeKTUBHA EKCIpecHa
aHATUTUYHA TEXHHWKA 3a KAdeCTBEHAa OIICHKAa Ha Tereaoo0pa3yBalliuTe €JIEMEHTH TpH
peliaBaHe Ha MpoOJieMu B MpepadoTBaIIMTe WHCTAAIMY WK Ha Ma3apa Ha 6uomaca (cTatuu
Ne 44, 48).



2. KoMOMHHUpaHU XMMHYHHU U (ha30BO-MHHEPAJOKKH KIaCH(PUKAINN HA HEOPraHUIHUS
ChCTAB HA BBIJIMIIA, OUOMAca U TexHUTe neneu (myomukanuu Ne 33, 35-37, 40-42, 47,
54, 57).

OO6m Opoit HayyHu nmyonukamun: 10
Bpoii 3a6ens3anu uuratu: 3792

OcHoBen_npuHoc 2. Cv30adenu ca, 3a NbpeU NbM 6 C6EHMOGEH ACHEKM, KOMOUHUPAHU
XUMUYHU U (PaA3060-MUHEPATIONCKU KaacuuKayuu, dazupauju ce Ha 2eHemudeH nooxoo,
KOumo Mmunu3upam HeOP2AHUYHUA CbCMAE8 HA 6bveluwiamd, duomacama u mexHume
nenenu. Te3u knacugukayuu umam 8arxcHo NPAKMUYECKO NPUNLOHCEHUE 8 UHOYCHPUAMA

U exoiocusama.
Ilo BaxxHHUTE HAay4YHH pE3YJITATH IO Ta3W TEMA MOT'aT Aa C€ PE3IOMUPAT KAKTO CJICABA:

2.1. Cw3gameHn ca 3a TBPBM IBT KOMOMHHpAHH XUMHUYHU U (Pa30BO-MHUHEPATOKKH
KJIacu(UKallMY Ha HEOPraHUYHOTO BEILECTBO HA 8beulfd, 1a00pamopHu 8bluyHy neneiu u
neneau om TEI]. ]JlanHurte nokazaxa, ye peauila TEXHOJOTHYHU TPOOIEMH, €KOJIOTHYHHU
PUCKOBE U 37paBHH IpobOsieMu mpu ynorpedara Ha Bbriauma u nenenu ot TEL, ca cBbp3anu
JUPEKTHO WM UHIUPEKTHO ChC CHEU(UYHM MUHEPATHU U XUMUYHHU TUIIOBE U MOJITUIIOBE
BBIUIMIIA U Tienend. Ha 6a3zata Ha oT/eleHnTe MUHEPAIHU TUIIOBE BBITIUINA € pa3paboTeHa u
HOBa KOHLEMNUHUS 3a ,caMolpeuucTBamiu ce ropusa’. IlocoyeHum ca mnepcrneKTUBHUTE
HaIpaBIIEHUS 32 OMOJI30TBOPSIBAHE U OUAKBAHUTE €KOJOTUYHH U TEXHOJOTHYHHU MPOoOIeMH 3a
BCCKH OT OTJCJICHUTE THIIOBE BbIuMIIA U nienesu (ctatun Ne 33, 35-36, 57).

2.2. Cp3naneHa € HOBa CHCTeMa 3a XUMHUYHO KiacuduuupaHe Ha Ouomaca Bb3 OCHOBA Ha
coOcTBeHa 0a3a-JlaHHM 3a MBJIHUS XUMHYEH ChCTaB Ha 86 MPHUPOJIHU W TEXHOT€HHU IpyNu
O6nomaca u 141 tuna nenenu om duomaca. IlpakTHUECKOTO MPUIOKEHHE HA TPEIoKeHaTa
KJacuuKalys € 3a UHAUKATOPHU M IPOTHO3HHU LIENU NMpH (POpMYyJIHpaHe HA HOBU CTaHAApTH
3a KayecTBOTO M cepTHUdHUIMpaHe Ha OuoMmacaTta, KakTo M Npu H300pa Ha Ouomaca 3a
ANITEPHATUBHO TOPHUBO MPH MPOU3BOJICTBO HA SHEPTHSI U XUMUYHU TPOIYKTH (cTatust Ne 37).

2.3. Cp3aaneHa € HOBa KOMOMHHMpaHa KiacupuKaus Ha neneau om buomaca, 6azupaHa Ha
TeXHUsT (a30BO-MUHEPATIOKKH M XUMUYEH ChCTaB, MPOU3XOJ M CBOWCTBA. YCTaHOBEHH ca
MOTEHIIMATHUTE 00JacTH 32 MHOBATUBHO MPWJIOKEHNUE Ha KIACU(UIIUPAHUTE TUIIOBE METeTn
oT Ouomaca, a WMEHHO: IUPEKTHO OMOJ30TBOPSBaHE (CTPOUTEIHH MaTepUAIH, TOYBEHU
MOTIO0PUTENH ), M3BJIMYAHE HAa IEHHW KOMIIOHCHTH ¥ MYJITHKOMITOHEHTHO TIPHIIOKEHUE CIIEH
¢dpakuonupane. [TocoueHn ca TEXHOIOXKUTE MPEAUMCTBA M MPEIN3BUKATEIICTBA, KAKTO U
HSKOW CKOJIOTUYHM U 3JIpaBHU PUCKOBE, CBHP3aHU C BCEKW THII TETEM OT OMomaca. (cTatuu

Ne 40-42, 47, 54).

Hosoto IIpru TE3U K.]'IaCI/I(bI/IKaL[I/II/I € TCHCTUYHHA 1OAXO0J W BKIHYBAHCTO Ha
MHUHEPpAITHHA CHCTAB 3a pa3jivKa OT MPEAIICCTBAIIUTE KJ'IaCI/I(i)I/IKaHHI/I, 6331/IpaHI/I CINHCTBCHO
Ha XUMHWYHUA CbCTAaB Ha IICIICIITAa OT ropuBara, KOWTO HE HOCHU J0CTaTb4YHa PIH(bOpMaLII/IH 3a
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MOBEJICHUETO Ha MHUHEPATHOTO BEIIECTBO MpH HU3rapsiHe, Trasupukanus W MHPOJIH3A.
Ch3naneHnuTe HOBH KOMOWHUpPAaHU KIacM(UKAIMK MO3BOJISIBAT MO-TOYHO MPOTHO3MpPAHE Ha
TEXHOJIOTUYHUTE U €KOJIOTHYHUTE MPOOJIEMH NTPH TEPMOXUMHUYHATA MPepaboTKa Ha TOPUBATA,
a ChILO TaKa M ONPEEIIIHE Ha NEPCIIEKTUBHUTE HAIPABJICHMSI 32 OIIOJI30TBOPSIBAHE HA BCEKU
OT OTJEJICHUTE HEOPraHMYHU TUIIOBE FOPHBA WJIM OTMAJbuHH NMpoAaykTu. Ha 6a3ara Ha Te3n
KiIacuuKalud ca CHUCTEMaTH3WpaHW 3a MbPBU IBT HPEIUMCTBATA M HEAOCTAaTHLMTE Ha
ChCTaBa U CBOMCTBaTa Ha OMomacara KaTo Bb300OHOBSIEM U3TOYHUK HA €HEPrHUsl B CPAaBHEHHE C
T€3M Ha BBIVIMIIATA KAaTO TPAaJWLHUOHHO TOPUBO. YCTAHOBEHO €, Y€ HENOCTATHLMUTE Ha
O6romMacaTa KaTo M3TOYHMK 32 IPOU3BOJICTBO HA TOPUBA U XUMUKAJIHM JTOMUHHUPAT HaJl HEHHUTE
IIPEIMMCTBaTa, HO OCHOBHUTE €KOJIOIMYHU, HMKOHOMHYECKM U COLMAIHM IIOJI3H OT
U3MOJI3BaHETO Ha OuoMaca KOMIIEHCHpPAT TEXHOJIOKKUTE M JIpPYrM OrpaHUYEHMS,
MPEeIU3BUKAaHU OT HEOIArONPHUATHHS ChCTAaB U CBOMCTBA Ha OMoMacara.

3. Mexanusmu Ha dopMupaHe M cTansiHe Ha MeneJuTe OT BbIVIMIIA M Ouomaca u
TeXHOJIOTHYHH NP00JeMH IPH TePMOXHMHUYHATA NPepadoTKa Ha ropuBarta (IyoJIuKauu
Ne 4,29, 32, 42-43, 45, 51, 53, 58-59).

OO0 6poit Hayunu myOnukaruu: 10
bpoii 3a6ensa3anm nuratu: 1308

OcHOBeH NPUHOC 3. 3a nvpeu nvm 6 C6eMOBeH ACHEKM ca 00ACHEHU MeXaHuMume Ha

dopmupane u cmanane Ha nenenume om v2AUWA U OUOMACA HA OA3amMA HA MUHEPATHUA
cbcmae Ha mesu zopuea (3a pasiuka om npuemume 00 MOMEHMA XUMUYHU ROOX00U),
Koemo e om 600eui0 3HaueHue npu noodopa Ha noOXo00Au, MeExXHOI02UYeH npouec 3da
mepMoXumMuuHama npepadomKa Ha 6ceKu Mmun 20pueo.

I1o BaxxHHUTE HAayY4YHH PE3YJITATH 11O Ta3W TEMA MOratT aa C€ pE€3roMHUpPAaT KaKTO CJICABA:

3.1. H3acHeHo € moBeIeHNEeTO Ha HEOPTaHUYHOTO BEIIECTBO MPU TEPMHUYHATA MpepadoTKa Ha
JUSHUMU, CYOOUMYMUHO3HU U OUMYMUHO3HU 8venuwja Tipu Temrepatypu ot 100 mo 1600°C,
KaKTO M MEXaHW3MHUTE Ha (OPMHUpAaHE HA TBHPIU OTIMAIBYHH MPOIYKTH TPU H3TapsHE Ha
BBIUIMINA C pa3iaudeH panr u cberaB B TEIl. Cucremarusupanu ca (PU3MKO-XUMHYHUTE
TpaHcpopMaIil B HEOPTraHMYHOTO BEIIECTBO TPU TOPEHE Ha BBIVIMINATA M Ca HW3BEICHH
3aBHUCHMOCTH MEXIy MUHEPATHUS M XUMHYEH ChCTaB Ha BBIJIMINATA M TEMIIEpaTypuTe Ha
CTalsiHe HAa TeXHUTE rernenu. M3scHenu ca NpUYuHUTE 32 PeIUlla TEXHONO0KKH U €KOJIOTHYHU
npobnemu B TEL], cBbp3aHM ¢ MHHEpPAIHOTO BEIIECTBO Ha BBIJIMINATA. HampaBeHu ca u
MIPEJUIOKEHUS 3a pelllaBaHeTo Ha Te3u npoodyiemu (ctatuu Ne 4, 29, 32, 58).

3.2. YcraHOBeHHU ca eTamuTe Ha (a30BO-MUHEPATOKKUTE M XUMUYHH TpaHChOpMaluy Ha
OPraHMYHOTO ¥ HEOPTAaHUYHOTO BEIIECTBO MO BPpeMe Ha U3TapsHETO Ha pa3sHOOOpa3HU BUIOBE
buomaca nipu temneparypu ot 500 no 1500°C. OGsicHeHu ca MexaHU3MUTE Ha GOpMUPAHE U
CTalsiHE Ha THUIIOBETE neneiu om Ouomaca, M ca TPENIOKEHH HIKOW HHIUKATOPH 32
MOTEHLIMAJIHN TEXHOJIOTUYHU NpoOsieMu (LUTaKOBaHE, HATPyNBaHE HA HaJENH, U KOPO3US;



HUCKH TeMIIEpaTypH Ha CTaIlsTHE; U a0pa3usi) U €KOJIOKKH U 3JPaBHU PUCKOBE (KHMCEIMHHOCT
W QJIKAIHOCT; JICTIMBOCT, yJaBsSHE W UMOOWIHM3AIMSA Ha BPEIHU CIEMEHTH U ChCIUHCHHUS;
WHXalalysi Ha TerenTa), KakTo [0 BpeMe Ha u3rapsHe Ha Ouomaca, Taka W MpH
MPUJIOKCHUETO Ha renesuTe oT ouomaca (craruu Ne 42-43, 45).

3.3. M3ydyeHu ca opraHmyHaTa CTPYKTypa, TEPMHUYHOTO TIOBEICHHWE U CTalsSHETO Ha
MUHEPAITHOTO BEIIECTBO B KOKC, NOJNYYEH NPU CbEMECMHA 2a3upukayusi Ha Gveiuuia u
buomaca, ¢ 1eN ONTUMHU3HPAHE TMapaMETPUTE HAa TEXHOJOTHYHUS TPOIEC B WHCTAIALUUTE
MpY yBeJIM4YaBaHE MPOIMOPIMHUTE HAa OMoMacaTta B TOPUBHATa CMEC, KOETO € CBBP3aHO C
M3KMCKBaHUATA Ha ObJcIIaTa HUCKOBBIVIEpoaHa eHepretruka (ctaruu Ne 51, 53, 59). Ycranosu
ce, ue nobaBsHeTo Ha 20% OnMomaca KbM BBIVIMINATA MPEAU3BUKBA (DOPMHUPAHETO HA HUCKO-
TEMIICPATYPHU MHHEPAIH, ChIbpPXKAIIM alKaJHA W aJKaJ03eMHH CIIEMCHTH, KOHUTO
JOTIPUHACAT 3a IMOA00PEHO M3TOYBAHE Ha IIJTaKa OT ra3u(uKaTopa.

[IpennoxxeHUSAT B T€3U HU3CIEABAHUS HOB MOIXOJ MO3BOJISIBA MO-TOYHOTO MPOTHO3MpaHE Ha
KIIFOUOBUTE TEXHOJIOKKH MpoOJieMd (HUCKA TeMIlepaTypu Ha CTamsHe, [IJIaKOBaHEe U
OJIOKMpaHe Ha TOPUBHHUTE KaMepH, MPHJIOKEHHWE Ha IMeNeInTe) M EKOJOTUYHH PHUCKOBE
(JIETTUBOCT M PAa3TBOPUMOCT HA TOKCUYHHU €JIEMEHTH) MIPU M3rapsiHe U rasu(uKanms Ha Te3U
ropuBa. OTHOCHO MPWJIOKHUMOCTTA HA T€3U U3CIEABAHUS OUX IIUTUPAI HH(POpMAIKS OT aKa/l.
CpboTuHOB 3a HeroBoTo noceuieHue B SAnonust karo Ilpencenaren Ha BAH, kpaeto my e
Owmna w3paseHa ,,0JarogapHocT KbM Obirapckus ydeH a-p CranuciaB BacuneB ot BAH,
KOHTO CbC cBoUTE (DyHAAMEHTAIHH HAyYHH HU3CJIECABAHUS 3HAYUTEIIHO UM € MOMOTHaN 3a
pPa3BUTHETO HA YHHUKAJIHH TEXHOJOTHMU TPU H3MOJI3BAHETO HA BBIVIMIIATA B SIMOHCKATa
enepretuka.” (Cvb6otunoB, H. 2006. Uudopmanus ot akan. H. CbO0THHOB 3a HErOBOTO
nocentenue B Snonus. Mapopmannonen Oronerud Ha BAH, 0p. 1, sayapu 2006, 11-13)

4. Ex0J10rocL00pa3Ho0 ¥ VCTOMYHMBO OMOJI30TBOPABAHE HA MENeJa 0T BLIJINIA U
ouomaca (myomukanuu Ne 9, 14-17, 19-26, 36, 39, 41-42, 54-57, 60).

OO0 Opoit HayuHH nyOaUKaMu: 22
Bpoii 3abens3zanu uratu: 2097

OcHOBeH mNpuHOC 4. 3a nwpeu nvm 6 CE6EMO6EH ACNEKM € Cb30a0eH Mmooen 3a

MHO20KOMNOHEHMHO, 0€30MNAOHO U €K0J1020CH00PA3HO ONOI30MEOPAGaAHe HA nenenu om
TEL, uzzapawu evenuuia. Ilodpoono ca pazpadbomenu 6v3mMo0)iCHUME UHOCAMUBHU U
YCmOouuueu npuiodceHun U Ha pa3iudyHume munoge U nOOMuUNoee neneau om ouomaca.
H3acuenu ca npuuunume, KOUmMo 600Am 00 3aMBPCAGAHE HA OKOIHAmMA Cpeoa npu
u3zeapsAHe HA Gv2IUWA U Ouomaca Kamo ca npeonoxcenu eghexmuenu copbenmu u
peuienus 3a 6axcuu exonocuunu npoonemu ¢ paiionume na TEL].

Ilo BaxxHUTE HAay4YHH PE3YJITATH IO Ta3W TEMA MOT'aT a C€ PE3IOMHUPAT KAaKTO CJIC/ABa:

4.1. Cp3nazieHa e cemnapaldoHHA CXeMa 3a TOCJIE0BATEIHO U3BIIMYAHE OT nenenu, noayyeHu
npu uzeapsmne Ha eveauwja 6 TEL], Ha BUCOKOKAYECTBEHU U LIEHHM MaTepHaad C peaula
WHTyCTPUAITHY MTPUIIOKEHHsI, KakTo ciesiBa: (1) kepamuunu enocepu; (2) Boagopa3TBOpuMU



cony; (3) MarHUTEeH KOHIEHTpaAT; (4) KOKCOB MPOIYKT; (5) Texka ¢pakius, HaborareHa Ha
PEIKH U pa3cesHu eIeMEHTH; 1 (6) TOA00peH IemnesieH OCTaThK, KAKTO M HEMarHUTHU €1pO- U
¢uHO-3bpHECTH (pakuuu (cratuu Ne 20-21, 23-26). YcraHOBM ce, Y€ MOTCHIUATHHUTE
HAaIpaBJICHUSl 3a OIOJI30TBOPSBAHE Ha IIENENIMTE Ca CBBP3aHU IJIAaBHO ChC ChCTaBa Ha
MarHuTHUTE (PAKIHUK, BOJOPA3TBOPHUMHTE COJM, KOKCOBUTE KOHLEHTpPATH, U JIEKUTE H
TeXUTe (pakuuU, JOKATO BEPOSTHUTE EKOJIOXKKH MNpOoOJIeMH ca CBbpP3aHH OCHOBHO C
MOOUITHOCTTA Ha peaulla pPEeAKUd €JIEMEHTH BbB BOJOPA3TBOPUMUTE OCTATHIM, JIEKUTE
(dbpakuuu ¥ KOKCOBUTE KOHIIEHTpaTH. [IpennoxxenusT moaen ce npuiara B Aaraus, CAIL u
apyru crpanu (Blissett, R.S., Rowson, N.A. 2012. A review of the multi-component
utilisation of coal fly ash. Fuel, 97: 1-23.).

4.2. Ha Ga3ara Ha cb3/ajieHaTa HOBa KiIacH(PUKAIMOHHA CUCTEMa 3a nenenume om ouomaca
(cratust Ne 41) moapoOHO ca pa3pabOTEeHH HWHOBATHMBHUTE M YCTOWYMBH 0O0JacTH Ha
MOTEHIMaTHa ynoTpeda 3a BCeKH Crelu(uUueH THIT U MOJTHII IeTey oT OnoMaca, a MIMEHHO:
(1) obmo onom3oTBOpsABaHE (32 MOYBEHU MOJAOOPUTENM M HATOpSBaHE; IPOU3BOJICTBO Ha
CTPOUTEIIHA MaTepuaid, aiAcopOCHTH, KEpaMHKH W JPYI'H MaTepwald; W 3a CHHTE3 Ha
MuHepain); (2) U3BIMYaHE HA IEHHU KOMIIOHEHTH (KOKCOBH, BOJIOPA3TBOPHMH, IIEHOC(EpH-
wiepocepy, MarHUTHH M TEXKU (PpaklUUU; W €IEMEHTH, BKIIOUUTEIHO CTPATETUYECKH U
KPUTUYHU 32 MHAYCTPUATA PEIKO3EMHH €JIeMEHTH U UTpuid); u (3) MYITHUKOMIIOHEHTHO
omoa3otBopsiane (ctatuu Ne 42, 54-55).

4.3. U3sicHeHM ca MPUYMHUTE, KOMTO BOIST 10 3aMbpCSIBaHE Ha OKOJIHATA cpena (BB3IYX,
IIOYBH, HOBBPXHOCTHH M IIOJIOYBEHHU BOJM, M PACTUTEIHOCT) C OMACHH M IOTCHIIHAIHO
onacuu kommonentu (Cl, Br, Hg, penku u pascesau enementu, SOz, NOX, CO») ¢ pationume
na evenuwnume TEI] - (ctatuu Ne 9, 14-16, 36, 39), kakTo U MpH U3rapsHETO HA Ouomacd, a
WMEHHO - TIpepa3npe/ieiicHHe Ha (UHU TPAXOBH YACTHUIIH, JICTIUBOCT HA ONACHU EJICMEHTH B
atMmoc(epata (cratus Ne 42).

4.4. 3a ppBU BT B CBETOBEH ACHEKT Ca CH3/aJ€HU €BTUHU U €(DEKTHUBHU Kamaniumuiuu
KOKcosu copbenmu 3a peaykius Ha mpomuiuieHn NOX Ta3oBe, KOUTO ce€ 0a3upar Ha
BBIVIMIICH KOKC, UMIIPETHUPAH C MPEXOJHN MCTAJIM OT IICTICIITA Ha I€TPOJIHU OTIIAABIH KAaTO
€ TPEAJIOKEeHa TEXHOJIOTHUS, OCUTYpSIBaIlla ONITUMAIIHU YCIOBHUS 3a MPOU3BOJICTBOTO HA TE3U
copbentu (cratum Ne 17, 19, 22). [To nndopmanus Ha npod. Rafael Moliner ot Instituto de
Carboquimica, Caparoca, Mcnanus TakuBa COpPOCHTH Ce H3IOI3BAT B paQUHEPUUTE Ha
Repsol B Vicnanus u Apyru CTpaHu.

4.5. YcTaHOBEHM ca ChABPIKaHUETO, paslipeiesieHueTo U GopMHTe Ha pUchcTBUE HA HE BHB
8beIUWHY Neneau OT PA3IuYHM TojieTa Ha enekTpodmirpute Ha 5 ronemu Obarapcku TEILL,
KaKTO U MOBBPXHOCTHUTE CBOWCTBA M CIIOCOOHOCTTA Ha MEMENUTE 3a yJaBsiHE U 3aJbpiKaHe
Ha Hg nipu usrapsiaero Ha Berommia B TELL (ctatus Ne 39).

4.6. YcTaHOBEHH ca BOJIOPA3TBOPUMHTE EIEMEHTH BBB 6bolUlyHU neneau OT 9 ObIrapcKu
TELL (cratust Ne 57). JlokazaHo e, ye Mpu BOJHO TPETHpaHE HA TE3W OTHNAABYHU MPOIYKTH
MOTEHIIMATH MOOWJIHM 3aMbpPCUTENM Ha OKOJHAaTa cpela (BOAM, NMOYBH M pacTeHHs) ca
enementute As, B, Cl, Cr, Hg, S, Sb, Seu V.



4.7. JlokazaHo e, 4e BoJopa3TBopuMuTe Gpakiuu Ha duomacama u neneiume om ouomaca
(IIF) Tpenu3BUKBAT HAN-KPUTHYHUTE EKOJIOXKKH M TEXHOJIOKKH MpOOJIeMH TIpU
TepMOXUMHUYHATa MpepaboTka Ha Oumomacara u omoi3oTBopsBaHero Ha IIb, Thi karo ca
cwiHo Haboratenu Ha enementu (Cl, S, K, Na, N, P, penku u pascessHU €IEMEHTH) C
HeOnaronpusaTH ¢Gopmu Ha npuchcTBue (ctatust Ne 54). JlokazaHO e, 4e MOTEHIHAIHU
MOOWITHU 3aMBPCUTENH Ha OKOJHATa cpena ca enementure Br, Cl, Co, Cr, Cd, Cu, Hg, Mn,
Ni, Pb, S, Sb, Se u Zn 3a I1b. HanpaBeHnu ca npenopbKu 3a HaMaJsiBaHE WU 00E3BPEKIaHE
Ha HEXEJIAHUTE BOJIOPA3TBOPUMH KOMIIOHEHTH B COJI-ToJiepaHTHU Ouomacu u [1b, a mmenHo:
MpaBWIeH NOA0Op Ha TOPUBHHUTE CYpPOBHHM, MPOMSHA B IMPAKTUKUTE Ha HATOpPsSBAaHE U
npuOupaHe Ha peKoyTara, MpWIaraHe Ha MPUPOAHO WM HHIYCTPUAIHO IMPOMHBAHE Ha
CYpOBHHHTE C BOJA, CMECBaHEe Ha pa3IM4YHU TOpHUBa W/WIHM ynoTpeba Ha N00aBKU Mpeau
TepMOXUMHUYHATA IpepadoTKa.

4.8. UzsacHeH e MeXaHM3MbBT Ha MUHEpaJHa KapOOHATH3alMs 3a paziIMueH TUI neneiu om
buomaca v TEXHUS NOTSHIMAN 3a ylaBsiHe U cbxpaHeHue Ha CO2 B TOIIbJIHEHNE KBbM MOJI3aTa
ot Heyrpainaute CO2 emucun mpu u3rapsueTo Ha 6momacara (cratuu Ne 56, 60). [loka3zaHo e,
4ye MOTEHIUAIBT 32 yaaBsiHe U chXxpaHeHne Ha CO2 B pa3IUYHM TUIIOBE IENENN OT Ouomaca e
2-34% (cpenno 22%). IlocodeHo e, ye OBACMIOTO HM3IOJ3BAaHE Ha OMOCHEPTHS B TOJEMHU
Mamalu Ime JonpuHece 3a 3HaunTenHO HamassBaHe Ha CO2 eMucumTe, KakTo ¥ Ha
HeO6XOZ[I/IMOCTTa OT Ipujiarade Ha CKbIIN COp6€HTI/I N TCXHOJIOTHH 3a YJIaBAHC U CbXPAaHCHUC

Ha COa.

['opeonucanuTe HaydyHU NPUHOCH UMAT (YHJIAMEHTAIHO 3HAUEHUE 33 Pa3BUTHETO Ha
HayKaTa KakTo B beirapus, Taka U B CBETOBEH aCIEKT, KaTO JONPUHACST CHIIECTBEHO 3a I10-
3a1bJI00YEHOTO pa30HpaHe Ha ChCTaBa U CBOWMCTBATa Ha TBBPAUTE FOpUBA U MPOAYKTHTE OT
TsAXHaTa npepaboTka. ToBa OT cBOs cTpaHa JONMPHUHACS B MPUIIOXKEH aCHEKT 3a Halpeabka Ha
TEXHOJIOTUUTE 3a NpepaboTKa Ha TBBPAUTE IOPHBA, KOMIIEKCHOTO M €KOJOrochoOpa3HO
OTOJI30TBOPSIBAHE HA OTHAIBYHUTE UM MPOAYKTU U HaMaJIIBaHE HAa €KOJIOTUYHUTE MPOOIEMU
B panionute Ha TELl. B pe3ynrar Ha Te3u u3cieaBaHUs Ca HAIPABEHU IPENOPBKH HIIU Ca
pa3paboTeHN NPAKTUYECKU DPELIEHUS 32 HAKOW TEXHOJOTHYHHU U EKOJOTHYHU IMPOOIEMH.
N3cnenBanusta BbpXy OMoMacaTa ©MaT BakKeH MPUHOC KbM MOJIUTHUKUTE 3a MPOU3BOJICTBO Ha
ycToiunBa OMOEHEeprHsi U MPOTUBOJIECHCTBHE Ha KIMMAaTUYHUTE NIPOMEHHU 4Ype3 NpEeMUHaBaHe
KBM 3€JIeHa 1 HUCKOBBIJIEPO/IHA CHEPTreTHKA B CBETOBEH MaIlao.



