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1. Pe3ome

®ayoputsbt (CaF,), M3BecTeH B TbProBCcKaTa MpaKTMKa Kato ¢/yoplunat, e BaHa MHAYyCTpuasHa
CYPOBMHA C LUMPOKO MPU/IOKEHWE B METanypruaTta, XMmuyeckata MpPOMMULUNEHOCT, MPOM3BOACTBOTO Ha
CTBbK/JIO U KepamMuKa, KaKTO M BbB BMCOKOTEXHOJIOTMYHWM OBNACTM KaTo ONTMKA, Na3epHU TEXHONOTUU U
AdpeHaTa eHepreTMka. Ha nasapa ce pas/ivMyaBaT OCHOBHO fBa Kjaca — KuceauHeH (acidspar) u
meTanyprudeH (metspar). CBeTOBHOTO MPOM3BOACTBO Ha (GNYOPUT € KOHLEHTPUMPAHO OCHOBHO B KuTald,
MeKcrKo M MoHronus, Kato npes nociaegHuTe roanHu ce HablhaBa HapacTBaHe Ha LLEeHUTE U TbPCeHeTo
Ha cypoBuHaTa. B EBponeiickua cbto3 notpebaeHMeTo Hagsuiuasa cob6CTBEHOTO MPOU3BOACTBO M PETMOHBT
€ CW/THO 3aB1CMM OT BHOC, @ Bb3MOXHOCTUTE 3a peLuKanpaHe Ha ¢bayopa ca orpaHuYeHu.

B Bbarapua ¢ayoput ce e gobusan nepuoamMyHoO olLe OT NbpBaTa NoOMOBMHA Ha XX BeEK, KaTo Hai-
3HaUNTEIHUAT A06MB e ocbLlecTBABaH npes nepuoga 1960-1985 r. ot Haxoauwata CnaBaHka U MunxaikoBo.
B cTpaHaTa ca M3BeCcTHU peguua ¢ayopuTosu U GayopCcbabpiKaly HAaXo4uMLwa, cpes, Konto MunxakoBCKOTO
pyaHo none, CnaBaHKa, KOroso, Yctpem n Yunposum (JlykmHa naaunHa). FeonoKku Te ce npeactaBaT OCHOBHO
OT XXMHM U NAacToobpasHN MUHepannsaumm, GOPMMUPaHN NPEAUMHO OT XMAPOTEPMAHM NpoLecn. YacT oT
TAX CbAbprKaT boratM pyam C BUCOKO CbabprkaHue Ha CaF,, nokato gpyrM npeactaBAaBaT KOMMNAEKCHM
HaxoAMlLa C yyactve Ha 6apuT, cynduam n apyru muHepanu. Bonpekun sHauntenHuTe pecypcu, cneg 2016—
2019 r. pobusbT Ha byopuT B Bbarapus e npekpaTeH U cTpaHaTa NpecTaBa 4a y4yacTBa B CHabasBaHeTo Ha
EC c Tasu cyposuHa.

HanuuHuTe AaHHU nokassaT, ye bbarapusa pasnonara ¢ NoTteHUWan 3a Bb3obHOBABaHe Ha A06UBa,
ocobeHo npu 61aronpuUATHU NasapHN YCAOBUA U AOMBIHUTE/IHU F€00ro-nNpoyyBaTenHn aeiHoctn. OcobeH
MHTEepec npeacTasBnABaT Haxoamwa Kato CnaBAHKAa, UMATO CYPOBMHA MpuUTEXaBa XapaKTepUCTUKW,
noAxoAslWM 3a NPOM3BOACTBO Ha ONTUYEH GAYOPUT C MPUIOXKEHUA B Hay4YHU U BUCOKOTEXHONOTUYHU
oTpacnu. Pa3BMTMETO Ha TO3M noTeHUMan obaye M3MCKBA WHBECTUMLMM, TEXHOJIOTMYEH KamaumuteT U
cbobpasnBaHe C eKOJOTMUYHUTE U 34paBHU acnekTW, CBbp3aHM ¢ AobuBa M npepaboTkata Ha GayopHU
CbeAnHEeHUA.

2. OCHOBHM XapaKTEPUCTUKU U NPUNOXKEHUA.
®nycwnat unn ¢ayopuwnat (Flusspat; FluRspat; Fluorspar) e TbproBcKOTO HaMMeHOBaHME Ha MUHeEpana
dnyopuT (CaF,), KOTO cbabpika enemeHTa dayop (F). PAyopbT e CUAHO peaKkTMBEH ras, KOMTO He ce cpelua
KaTo cBOOOAEH eNemMeHT B MpMpPoAaTa, HO JIECHO pearvpa C NoYTH BCUYKM Apyrv efnemeHTu. M3nonssa ce B
LUMPOK CMEKTbP OT XMMUUYECKN NPUNOKEHUA U NPOAYKTU, BKAIOUNTENHO CbeaMHEHMA Ha HaTpues payopua, s
nacta 3a 3b6u, GpAyopoBOAOPOAHA KUCEAMHA U CbeAMHEHUA Ha ypaHOB xekcadayopwa, M3Non3BaHKU 3a
oborataBaHe Ha ypaH 33 AApeHu ropusa. PAyopuTbT Ce M3MoN3Ba KaTo ¢/OC B CTOMAaHOA4O6MBHATA U
anymuMHMeBaTa NPOMMLUIEHOCT M 33 MNPOM3BOACTBOTO Ha KucenuHu. dayopnonummepute Hammpat
NPUNOXKEHWE 3a MOKPUTME HA CbAOBE 3a FOTBEHE WM 3a HanpaBa Ha KabenHa usonauusa. PayopuTsT ce
M3non3Ba Kato AobaBKka 3a NoJsiyyaBaHe Ha HenpospayeH 6An uav ouseTeH emain. CbWMAT Hamumpa
NPUNONKEHNE MPU MPOU3BOACTBOTO HA MaTOBM, MJIEYHM W OLBETEHM CTbKAa. [poAyKTH, M3paboTeHun oT
cuHTEeTMYHM CaF, KpuCTanm C XapaKTepHW ONTUYHM XapaKTEPUCTMKM Cce MoA3BaT B ONTMYeCKaTa
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NMPOMMULLIEHOCT 3a Hampasa Ha npo3opumu M newy, pabotewy B obxBaTa Ha Y/ATPaBMOJETOBUTE U
nHdpavepBeHnUTe CNEKTPU U B Na3EPHUTE TEXHOIOMUN.

3. Mpernepa Ha BepuraTa Ha NPUAOXKeHUA, f,06uB, NpepaboTKa, TbpceHe, NnpeasaraHe U
3amecTBaHe

durypa 1 nokasBa onpocTeHa CXxemMa Ha BepuraTa NPUIONKeHUs Ha ayclwinaTa, NpuapyXeHa ¢ HAKou
KonmyecTBeHU nokasatenn (SCRREEN2_factsheets FLUORSPARupdate, 2023).

588 kt (Caf,) 88 ktt
(CaF,)
11kt 25
(F content) (F coment)

Primary Semi-fini: products End-use sectors Secondary material
«Fluorspar acid grade Hydrogen fluoride + Solid *Ci coating and *  Fluorine
« Fluorspar metallurgical + Cryolite and Aluminium « Fluorocarbons cable insulation
grade fluoride « Fluoroaromatics +Refrigeration and air-
<UF6 conditioning
o « Fluorochemicals (aerosols,
Oheis pharmaceuticals gnd
agrochemicals)

« Steel and iron making

« Aluminium making

«Oil alkylation

*Nuclear energy production
= Metal pickling/etching
+Others

®urypa 1. OnpocteHa Bepura Ha CTOMHOCTUTE M NPUIOKeHUATa Ha dayopwnart B EC.

Ha eTan muHeH go6u1B ¢ayoplinaTbT Ce OLEHABA B ABa KNaca KUceNMHeH Knac ,,AG” acidspar, (npuemaiikuy,
Ye cbabprka 97% CaF,, kog CN8 25292200) n meTanypruyeH Knac ,MG“ metspar, (npuemaiku, 4e cbabprka
84% CaF,, CN8 kog 25292100). Ha etana Ha obpaboTka ca NpueTu cnegHUTe NPoAYyKTOBU CbAbPKaHUA;
dnyoposogopos (HF, 95% cbabpkaHue Ha F, HS 281111); kpuonut (NasAlFs, 54% cbabpkaHue Ha F, HS
282630) n anymmnnnes dnyopug, (AlFs, 68% coabprkaHue Ha F, HS 282612).

Tabnnua 1. Npepgnarare (0o6us) u TbpceHe Ha dayoplinat (metspar u acidspar) B MeTpMUHKM TOHOBE, cpeaHo 3a 2016-
2020 r. (SCRREEN2_factsheets_FLUORSPARupdate, 2023).

Global Global Producers EU EU Share EU Suppliers Import
production consumption reliance
6,697,000 China 56% 654,922 10% Mexico 33% 60%
Mexico 20% Spain 23%
Mongolia 7% South Africa 11%
Vietnam 3% Germany 8%
South Africa 3% China 6%
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LleHu: UeHunTe Ha pnyoplunaTta 3aBMCAT OT Kaaca Ha NPoAyKTa U cTpaHaTa-npomnssoauten kato Kutai, HOxHa
AdpuKa 1 MeKcuKo ca Hall-ronemuTe nsHocutenun. PayoputsT ce TbpryBa B PaMKMUTE HA FOAULLHM AOTOBOPU
¢ dMKcMpaHa LLeHa, KaTo MO TO3M HAUYMH HECTABUIHOCTTA Ha LLeHUTE Ha onpesesieHn nasapu (Hanp. NPoMeHn
B UeHuTe B Knutali n HOxkHa Adpuka mexay 2012 r. n 2014 r.) HAMa NpsAK epeKT BbpXy CBETOBHUTE LLEHM.
OcBeH ToBa EC e yBennumn npousBoACTBOTO Ha ¢daycwnaT 3a Aa CTaHe Mo-He3aBUCMM OT NasapHuTe

NMOKa4BaHWMA Ha LleHUTEe.
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durypa 2. CpeaHa rogmiuHa
LeHa Ha dayoplunat mexay
2000 r. u 2020 r. (USGS,
2021 r.

(SCRREEN2_factsheets_
FLUORSPARupdate, 2023)*

* CToiHOCTUTE B eBPO/Kr ce
KOHBepTMpaT oT
OPUTMHANHUTE  JaHHW B
WATCKM [onapu/Kr, Kato ce
M3N0N3BaT CPeAHUTE roAULLHU

pedepeHTHH 0bMeHHU
Kypcose Ha eBpo oT
EBponerickaTa LeHTpanHa

6aHka

(https://www.ecb.europa.eu/stats/policy and exchange rates/euro reference exchange rates/html/eurofxrefgraphusd.en.html)

CpeaHuTe roamiiHm ueHa (USS/kg) Ha dnyopwnat (knac ,AG” acidspar) meskay 2021 r. n 2024 r. (USGS, 2025
r.) ca Kakto cnegpa: 2021 r.—322; 2022 r.—387; 2023 r.—429; 2024 r.—470, T.e. 6enexaT yeTMpurogmieH

Bb3X04, € HaA 45 % pbCT.

FLUORSPAR FLUORSPAR

South Africa

3%
Vietnam

3%

durypa 3. CHabaasaHe ¢ dnyopwnaT B EC v rnobaneH mnuHeH fo6wmB (akTyanmnsauyms)
(SCRREEN2_factsheets_ FLUORSPARupdate, 2023). RoW — ocTaHanuTe cTpaHu OT CBeTa.
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MbpBUYHO cHabaaBaHe: CBETOBHOTO roAMLIHO NPOU3BOACTBO Ha GIiyopMTOBKM pyam cpeaHo mexay 2012 r.
n 2016 r. e okono 6 400 mnamoHa ToHa (Mt) cbabprkaHue Ha CaF,, nssneyeHo rnasHo B Kutait 1 MeKcuKo.
CseToBHOTO npownssoacTso npes3 2020 r. e 7,6 Mt. OcHOBHWUTE CTpaHW nNpousBoguTenku ca Kutai (57%),
MeKkcnko (16%), MoHronna (9,5%), HOxkHa Adpura (4,2%) un BuetHam (3,2%) (USGS 2021;
SCRREEN2_factsheets_ FLUORSPARupdate, 2023). MNpe3 2024 r. cBETOBHOTO MPOW3BOACTBO Ha daycwnart ce
oueHsBa Ha 9,5 Mt B cpaBHeHue ¢ 9,53 Mt npes 2023 r. (USGS, 2025 r.). Npe3 2024 r. MUHHUAT A06UB Ha
KuTalh 6ewe Hait-ronemus B ceeta 5,9 mmnmoHa ToHa dayoput. Ha BTOpo M Tpeto macto ca MeKcuKo U
MoHronmsa c no 1200 ToHa, (USGS, 2025 r.).

BTopuuHO cHabgnaBaHe: PyopbT ce peumKaMpa caMo B HE3HAUYMUTENIHA CTEMEH, Tbi KaTo ynoTpebata my e
pa3ceiBallia Mo XapaKTep, UK PpeUuKIMpaHeTo He e ocbluecTBumo (Sundqvist Oequist, Pr. Lena et al., 2018).

3amecTBaHe: B cekTopa 3a NPoOM3BOACTBO Ha XEeNfa30 M CTOMaHa CbLLECTBYBAT 3aMeCTUTENN, HO NABaT CbC
3ary6a Ha NpoM3BOAMTE/NIHOCT. Bb3MOXKHM aNTepHaTMBM Ca KaaLMEB anyMUHAT/XN0pua, Waaka oT TorneHe Ha
aNyMUHUI, BOpaKC, }KenesHM OKCMAW, MaHraHOBa pyaa, CUIMLMEB NACHK U TUTaHOB oKcua (Tercero Espinoza,
2015). B nobu1Ba Ha anymMMHUIN Ha OCHOBATa Ha eNeKkTpo/n3a GyclnaTbT He MoXKe Aa 6bae 3aMeHeH, HO
npouecute Ha KapboTepmuuyHa peaykuma 6e3 dayoput ca Bb3MOXKHM (Tercero Espinoza, 2015).
dnyopocmnumumesata kKnucennHa (FSA) ce nsnonssa Kato anTepHaTMBa Ha ¢ayopLlunaT npu NpomnsBoacTBOTO
Ha AlFs; n HF. Nopaan pasanyHmn ¢msmnyHm ceoinctsea, AlFs, nponsseaeH ot FSA, He ce 3amecTBa necHo ¢ AlFs,
npowusseaeH ot ¢payopuwnat (USGS, 2025 r.).

4. TbpceHe n notpebneHune B EBpona u bbarapus.

NPUNOXKEHNA HA payopunat 8 EC:

METANYPI1A

®yopuTHT Ce M3M0A3Ba KaTo GJ1t0C B NMELLM 32 MPOU3BOLCTBO Ha XKENSA30 U CTOMAHA, KbAETO HOCU Pas/INYHM
no/i3u 3a npoueca Ha ToneHeTo (Bide, 2011). OceH ToBa AlF3 U KPMOAUTBLT Ce M3MN0A3BaT 3a 06paboTKa Ha
anymuHuii, a dayoposoaopog (HF) Hamunpa npuaoxeHus 3a aekanupaHe/eusate.

XNAONTTHU N KTUMATUYHU MHCTANALNN
dNYyopPOXMMUKANUTE ce M3M0A3BAT 33 NPOU3BOACTBOTO Ha XNAAMAHWU areHTU 3a XAagWaHU U KAMMATUUYHU
MHCTaNaunmM B aBTOMOBUAN UK APYTYM NPEBO3HM CPeacTBa (Hanp. BOEHHM) U B TEPMOMNOMMMK.

TBbPAU ®/TIYOPNONNMEPU

Tebpaute dpayopnonmmepu ce M3non3BaT 3a He3asnenBsallo NOKPUTUE Ha CbAOBe 3a roTBeHe, M30/1aLMA Ha
Kabenn B [OMaKWMHCKUTE eNeKTpUYeckn ypeaw, B OCBETUTENHATa MPOMMULLIEHOCT, TeNeKOMYHWUKaLMMK,
aepoOHaBTMKa, AAPEHMN, BOEHHW, TOPUBHM KNETKU, KAaKTO 1 38 MembpaHu.

ONTYOPOXUMUKAN

dyopoXMMUKanUTe ce u3non3sat nod ¢Gopmata Ha HeopraHWYHW GAYOPHU CbeOMHEHUA, KaKTo W
dnyopoapomatv BbB QpapmaueBTMYHa MNPOMULLNEHOCT (Hanp. aHecteTMumM) M arpoOXMMUKaNu.
XnapodnyoposbrnepoamTe ce M3noi3BaT KaTo aepo30/iHM GNAaKOHHW NPONEeNeHTn, pasneHBsall, areHT 3a
nAHa 1 3a noxaporacutenu (Bide, 2011).

AAPEHO YPAHOBO NroPMBO
YpaHosuAT xekcadnyopua (UF6) ce n3non3sa KaTo A4pEHO YPaHOBO ropu1BO.

PAOUHUPAHE HA HE®T
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BogopogHuat payopua, (HF) ce n3nonssa KaTo KaTannsaTop B NpoLeca Ha afkuaMpaHe 3a papuHUpaHe Ha
HedT.

CTBbK/NTIAPCKA U KEPAMUYHA NHOYCTPUA
®nyopuTbT Ce N3N0N3Ba B CTbKAAPCKATa M KepammnyHaTa MPOMMULLIEHOCT 33 NPOM3BOACTBO HaMNp. Ha Jiewy,
BMCOKOKA4YeCcTBeHa ONTUKA, OMasoBO CTbK/IO AW HENpO3pavyHu emalinu (Bide, 2011).

Tabnunua 2. Ynotpebu n Bb3moxkHu 3amectutenn (SCRREEN2_factsheets FLUORSPARupdate, 2023)

_ 36% CalciL.Jm 25% Slight.ly higher costs (up Reduced
Steel and iron aluminate to 2 times)
makin Aluminium Slightly higher costs (u
g 36% ! 25% gntvhie (UP | Reduced
smelting dross to 2 times)
Solid 11% Plastics 5% Similar or lower costs Reduced
fluoropolymers 11% Stainless steel 5% Similar or lower costs Reduced
cookware coatin Slightly high t
( € 11% Ceramics 5% '8 .y igher costs (up Reduced
and cable to 2 times)
insulation) 11% Aluminium 2% Similar or lower costs Reduced

SAMECTUTENU

METANYPI1A

B cekTopa 3a MPOM3BOACTBO Ha KEA30 M CTOMaHa MMA 3aMeCcTUTe/M, HO Te MABaT CbC 3aryba Ha
NPOW3BOAMTENHOCT. Bb3MOXHM anTepHaTMBM Ca KaauveB anyMuMHAT/XAopua, WAaka OT ToreHe Ha
anyMuHUI, BOPaKC, }Kese3HW OKCUMAM, MaHFaHOBA PyAa, CUNLMEB NACHK U TUTAHOB oKeug, (Tercero Espinoza,
2015; SCRREEN2_factsheets_FLUORSPARupdate, 2023). Mpu npon3BoACTBOTO Ha aNyMUHKUI, 6asmMpaHo Ha
€N1eKTPoIM3a, GpyopLINaTbT He MOXKe Aa 6bZe 3aMeHEeH, HO Ca Bb3MOXKHU NPOoLLecH Ha KapboTepmuyHa
peaykuus 6e3 payopwnart (Tercero Espinoza, 2015).

XNAOUNHU U KNTUMATUYHNA

Mma ronsam HaTUCK 3a 3amecTBaHe Ha $yopa, M3N0A3BaH B MHOMO MHAYCTPUKM, OCODEHO B CEKTOpa Ha
KAUMATULMTE U XNaAWAHULMTE, C NO-LAAALWLM OKOIHATa cpeda BapuaHTK (Bide, 2011). Te3n anTepHaTUBHM
MaTepuanm BKAOYBAT BbIZIEBOAOPOAM KATO NponaH. Mopaan HUCKMA UM NOTeHLMan 3a rnobasiHo 3aTonsHe,
xuapodbnyopoonepuHute (HFO-1234ze, HFO-1234yf, HFO-1233zd) n cmecuTe Ha 6a3ata Ha HFO ca Hali-
BEPOATHMAT 3amecTuTen Ha payoposbraepoaute (The Chemours Company, 2016).

TBBbPAN ®JIYOPNONUMEPU

ANTepHaTMBHUTE MaTepManu 3a TBbpAM GAyoponoaMMepU BKIOYBAT MIACTMACK, HEPDBXKAAEMA CTOMAHa,
KepamuKa 1 anymmHuit (The Chemours Company, 2016). Tean anTepHaTMBM MoraT Aa MOKaxaT Nno-HUCKa
npoussogutenHocT (SCRREEN2_factsheets_ FLUORSPARupdate, 2023).

PA®UHUPAHE HA HEDT

HF n3rpaxaa ¢ayopoBogopoaHa KMceamnHa, Korato e B pasteop. KncenunHara, npovsseseHa Bbe dochaTHM
3aBoAM, MoKe aa 3aMeHM bnyopwnaTa 3a NpPOW3BOACTBOTO Ha KncenmHa
(SCRREEN2_factsheets_ FLUORSPARupdate, 2023).

PaboteH naket |.1. NoTeHumMan Ha bbarapus 3a KCC;




HHMN KPUTUYHU N CTPATETMYECKM CYPOBUHW 3A 3E/IEH MPEXOA U YCTOMYNBO PA3BUTUE

Tabnnua 3. CbOTBETHU TbProBCKM Kogose no KombuHupaHa HomeHknatypa (KH) Ha EBpocTaTt 3a dayopuinar.

Processing/refining

fluoride ('metallurgical
grade')

CN trade code Title CN trade code title
N 28111100 Tydrogen fl‘uorufle“
Fluorspar containing by hydrofluoric acid
. o . . .
25292200 wmght > :.'-)7%: calu:|ur'n 28263000 Eodlum hexaflu?r(:alumlnate
fluoride ('acid grade') synthetic cryolite
28261200 Fluoride of aluminium
Fluorspar containing by
) a0 )
25292100 weight <= 97% calcium

Mo-gony ca npeacraseHn ¢purypu n Tabanum, B3etn ot HGopmaunoHHma 6ronetnH SCRREEN2 FACTSHEETS

— CRMS 2023 (https://scrreen.eu/crms-2023/) . UndopmaumsaTa B Tax oTpasAsa ynotpebaTa Ha daycwnar u
HAKOW HEroBM NPoM3BOAHM NPoAyKTH B EC, KaKTO M JaHHM 3a TbpCEHETO, NPOM3BOACTBOTO, BHOCA M M3HOCA
M CbOTHOLWIEHMATA NOMEXKAY MM 3a yKasaHuTe spemesu nepmoan. SCRREEN e npoekT 3a ykpensaHe Ha
ctpaTternaTta Ha EBPOMNA 3A KPUTUYHU CYPOBUHW. MpexaTta SCRREEN ce ynpasnasa oT npoekTa Horizon
Europe SCRREEN3, KoiTo ce KoopauHupa oT OPeHCKOTO reonoXKO U MWUHHO M3c/enoBaTescko 6topo

(BRGM).

Others (cement, ceramics,
glass, melting rods, glazes)

UF6 in nuclear fuel 7%
7%
HF in alkylation
process for oil
refining
4%

Refrigeration
and air
conditioning
9%

Solid fluoropolymers
(cookware coating and
cahle insulation)...

durypa 5 Toproscku notoum B EC Ha ¢ayopwnart ¢
KucenmHeH knac ot 2000 r. go 2021 r. (Bb3 ocHoBa

Ha EBpocrTarT, 2021)

Steeland
iron making
36%

Aluminium
making and
other
metallurgy
15%

®urypa 4: snonssaHe Ha ¢ayopwnat B EC.
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Fluorspar containing by weight <= 97% calcium fluoride,
import/export by quantity, in tonnes
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durypa 6 Tbprosckm notoumu B EC Ha
dnyopwinaT oT MeTaNyprMyHo Kayectso oOT
2000 r. 8o 2021 r. (Bb3 ocHOBa Ha EBpocrTar,
2021r.).

®urypa 7. dayoput (CN 25292200 Fluorspar
AG u CN 25292100 Fluorspar MG)
oyeBnaHo notpebneHne B EC Ha eTana Ha
nobus. NpounssoacTBeHUTe gaHHK oT WMD
(2022) ca Hanuuum 3a 2008-2020 .
MoTpebneHneTo ce n3uymcnnBa B
CbabpkaHWe Ha ¢ayop (Npou3BOACTBO B
EC+BHOC-U3HOC).

durypa 8. dayoputr (CN 281111
dnyoposogopoa, CN 282612 dnyopuau;
Ha anymuHuin m CN 282630 cuHTETUYEH
Kpuonut) oueBnaHo notpebnenue B EC Ha
eTan Ha obpaboTka. HannyHKM ca gaHHM 3a
npou3BOACTBOTO Ha ¢GayopoBoaopos 3a
2008-2020 r. u  Ha  o¢nyopuau;
dnyopocunmkatn; GayopoanymumHaTi 3a
2008-2018 r. ot Eurostat Prodcom (2021
r.). laHHUTe 33 BHOCA Ha $1yopoBOAOPOL
ca Hanm4yHu 3a 2000-2014 r., 2016-2020 r.
M AaHHUTE 3a m3Hoca 3a 2000-2009 r.,
2012-2016 r., 2018-2019 r. oT
UNComtrade. WMmnopTHM JaHHM 33
dnyopuan; HanuyveH anymmHui 3a 2000-
2012, 2014 »n 2016-2020 r. 1 JaHHK 3a

n3Hoc 3a 2000-2009, 2012-2015 1 2019 r. JaHHKX 33 BHOC M M3HOC 3a CUHTETUYEH KPMOAUT ca HanmyHm 3a 2000-2020 .,
C W3K/OYeHMe Ha AaHHMTe 3a BHoc npe3 2018 r. MNoTpebneHWeTo ce M34YUCAABA B CbAbp)kaHue Ha dayop (EC
NpPoun3BOACTBO+BHOC-U3HOC).

PaboTeH nakeT I.1. NoTeHuman Ha Bbarapus 3a KCC;
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HHMN KPUTUYHU N CTPATETMYECKM CYPOBUHW 3A 3E/IEH MPEXOA U YCTOMYNBO PA3BUTUE

BMAHO OT U3NOXKEHUTE AaHHM, Ye TbPCEHETO Ha GpayopuUTOBa CYpOBUHA B CTPaHUTe OT EBponeinckmaA coio3
HaAXBbP/IA BHOCA, KAKTO M MPOU3BOACTBOTO HA NPOAYKTU-NPOU3BOAHM OT HeA.
3k 3k %k %k k k

Y Hac, oo 1944 r. dnyopuTsbT € A06MBaH eNU30AUYHO U B HEFONIEMWU KoandyecTsa (He noseye oT 4 xua. t).
Mexkay 1960 — 1985 r. 4o6UBBT Ha CypoBMHaTa OT ABe Haxoauwwa (ChaesHKa n MuxankoBo) goctura 10 xua.
t rogMuwHo, a Npes HAKoW roanHun Hagxebpnaa 20 xun. t (Togopos, 1989). CTpyKTypaTa Ha noTpebieHue Ha
nobusaHna dnyoput npes 1970 r. e cnegHus: 3a usHoc — 74 %, 3a yYepHaTa meTtanyprua — 14,9 %, 3a
CTbK/IAapCKaTa nNpomuwneHocT — 9,6 %, M 3a XMMMYecKaTa MPOMULLJIEHOCT, KEpaMMKaTa U OCTaHanuTe
oTpacan — obuwo 1,5 % (Togopos, 1989). Cnea HacTbnNUAMTE O6LLECTBEHO-MKOHOMUYECKM NPOMEHU B Kpas
Ha ocemaeceTTe roAMHW Ha MMHaNAUA BEK HAMA NyBAMKYBaHU HaAEXKAHW M3TOYHMUM 33 CTPYKTypaTa Ha
notpebneHune Ha payopuToBaTa CypoBMHa, Yy HaC.

5. NocraBsku B EBpona n bbarapus.

Bepurata 3a pgoctaBka Ha ¢nyopwnar B EC BkatouBa npoyyBaHe, Aobus, obpaboTka u npepaboTka
(npousBoAHM NPOAYKTH).

MpoyuBaHe: Haxoauwa ca oTKPUTU B HAKONKO AbprKaBu B EC. Cpep 1ax ca l'epmaHuna, PpaHums, Micnanuma,
UTtanua, bbarapua n ap.

Etan Ha nobwus: EC ocTaBa MHOro 3aBUCMM OT BHOCa Ha ¢ayopLlunaT Ha eTana Ha Jo6MB, C 3aBUCMMOCT OT
BHOCa oT > 70% npe3 2019 r. MpounssoactsoTo B EC Ha nbpBMyeH ¢payopwinat (cbabpxKaHue Ha CaF2) npes
nepvoga 2016-2019 r. Bapupa mexay 446 kt n 547 kt, nokaTo AOO6UBBLT Npe3 CblLMA NEPUOL Bapupa MexKay
193 kt 1 253 kt. PaamepbT Ha M3Hoca Ha EC B nepuoga 2016-2020 r. Bapupa mexay 53 kt n 106 kt. B EC Hama
NpPon3BOACTBO Ha meTanypriveH dayopunat. JobuesbT Ha dayopinaT B EC ce n3sbpLusa rnasHo B MicnaHus,
Fepmanus n bbarapma (WMD, 2019 r.). Mmawe m3BecTeH AobuB BbB PpaHuma 1M Utanua, Ho u aBeTe
AenHocTn Baxa npeKkpateHu npes 2006 r. MuHa 3a ¢ayopinaT B bbarapua belle 3aTBopeHa B Ha4yanoTo Ha
2016 r. (BX. cybcekuma 5.3.), oTHemanku oT nasapa npubnamsutenHo 30 kt roamwHo npousBoACTBEH
Kanaumter B EC. ToBa OKa3Ba B/AMAHME  BbpPXy 3aBucumocTta Ha EC  oT  BHOC
(SCRREEN2_factsheets_ FLUORSPARupdate, 2023).

CBeTOBHOM3BECTHMTE 3anacu oT GIyopLINaT ce oueHABaT Ha 0Kos10 320 muamoHa ToHa CaF2. Kutai uma Hait-
rosiemuTe 3anacu ot piyopLunar B cBeTa, cneaBaH oT Mekcuko u HOxkHa Adpuka (Tabauua 4).

Tabnuua 4. CeeToBHM 3anacu 1 gobus Ha payopwnar (kt) (USGS, 2025)

MuHeH gobus 3anacu
2023 2024 2025
United States NA NA NA
China 6,000 5,900 86,000
Germany 100 100 NA
Iran 121 120 7,600
Mexico 1,160 1,200 68,000
Mongolia 1,210 1,200 34,000
Pakistan 55 52 NA
South Africa 345 380 41,000
Spain 165 160 15,000
Thailand 48 76 3,600
Vietnam 146 110 16,000
Other countries 180 170 46,000
World total (rounded) 9,530 9,500 320,000

PaboteH naket |.1. NoTeHumMan Ha bbarapus 3a KCC;
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HHIN KPUTUYHU U CTPATETMYECKM CYPOBWMHM 3A 3E/IEH NPEXO/ U YCTOMYMBO PA3BUTUE
[aHHuWTe 3a pecypcuTe 3a HAKOM AbprKasu B EBpona ca HannyHu B Minerals4EU (2019), Ho He moraT aa 6bvaar
CYMMPaAHMU, Tbil KaTo Ca YaCTUYHM U He M3MON3BAT e4MH U Cbll, KOZ 3a oT4MTaHe (Tabauua 5).

Tabnvua 5. aHHu 3a pecypcuTe 3a EC, cbbpaHu B European Minerals Yearbook (Minerals4EU, 2019;
SCRREEN2_factsheets_FLUORSPARupdate, 2023)

Spain )Adapted version of the 4,794 kt - Measured
USGS Circular 831 of
1020
France - 9.6 Mt (CaF2 F Historic Resource
content) Estimates
UK - 25 Mt (CaF2 Historic Resource
content) Estimates
Sweden UORC 25 Mt 10.28% Indicated
Norway UJORC 4 Mt 24.6% Inferred
Poland Nat. rep. code 0.54 Mt 3 C2+4D
Ukraine Russian Classification 18,500 kt F P1
Hungary Russian Classification ? Million 2.9t/m3 |
Serbia - 0.8 Mt 27.01% Historic Resource
Czech Nat. rep. code 2,033 kt - Potentiall

Ha uHTepHeT canta Ha MuHuctepcknsa CobeeT (MopTan 3a 06LIECTBEHM KOHCyATauuu) e nybankysaH
bescpoyeH JOKYMEHT, Kacael, HauuoHanHaTa cTpaTerna 3a pas3sBUTUE Ha MUHHATa MHAYCTPUA.
(https://www.strategy.bg/bg/strategy-documents/971). CrparteruaTa e paspaboteHa oT MUHUCTEPCTBOTO Ha
MKOHOMMKaTa, eHepreTmKaTa 1 TYpU3ama B CbTPYAHNYECTBO C:

1. MUHHO-Te0N0XKKN yHMBepcuTeT ,,CB. MBaH Punckn” - Codpus

2. MuHeH yHusepcutet ,,JleobeH” - ABcTpus

3. leonornyeckn MHCTUTYT Ha bbarapckaTta akagemuna Ha HayKuTe
4. ,MuHnpoekt” EAL - Copus

5. ,,HUMNPOPYJA” OO0/, - Codua

6. ,6T-NHxeHepuHr” EOOL - Codusn

7. MpaBHa KaHTOpa ,,EBponekc bbarapua”.

My6nuKyBaHa e npe3 2015 r. u MMa XOPU3OHT U BM3MA a0 2030 .

Ot paHHuTe B CTpaTernsaTta CTaBa ACHO, Ye KbM MOMEHTA Ha HanuMcBaHeTo W bbarapua pasnonara c
KonnyectBo oT 933,5 xuAa. T. 3anacu oT GAyopuTHA CypOBMHaA, B TOBA Yncao 623,9 xun. T. B eKcnaoaTtauus.
CvobueHunaT gobwms 3a rognHute 2011, 2012, 2013 1 2014 e cvoTtBeTHO — 31.8, 69,7, 69,7 1 138 xuA.T.
(MpunokeHue 1 Ha AOKyMeHTa, cTp 29).

Mpe3 2019 r. MpaBWUTENCTBOTO MPEKPATU KOHLLECMOHEH [0roBop 3a [obue Ha ¢ayoput B YMnpoBCKO
(https://medianews.bg/bg/a/pravitelstvoto-prekrati-kontsesionen-dogovor-za-dobiv-na-podzemni-
bogatstva). CtaBa Bbnpoc 33 Haxoguie ,JlyKMHa NaguHa“, HamMupawWo ce Ha TePUTOPUATA Ha Ob6LMHA
Yunposumn, obnact MoHTtaHa. Mpes tonm 2005 r. 32 HEro e CKAYeH KoHuecMoHeH pgorosop ¢ ,H u H
Tpenanur” 004, rp. Kapapa, Utanua. OT ¢espyapm 2011 r. npaBaTa M 3a4b/KEHUATA NO KOHUECUATa ca
npexsbpaeHn nsuano Ha ,,bbarapma dayoput” EOO/L, rp. Codusa. NMpomnsBoacTBeHaTa AEMHOCT € NpeKpaTeHa
oT AHyapu 2016 r. B goknaga Ha USGS (2019), kacael, MuHepanHaTa NpoMULLNEHOCT Ha Bbarapua 3a 2015
r. ce NocoyYBa M34YMUC/eHO NpounsBoacTBo Ha ¢ayopwnaT oT 20 000 T., a 3a cnepgpawaTta — 2016 r. — 2 1. 3a
cneaawmTe rogmHu 0o 2019, BKAOUMTENHO — HAMA AaHHM 32 406MB M NPOU3BOACTBO.

PaboteH naket |.1. NoTeHumMan Ha bbarapus 3a KCC;
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HHMN KPUTUYHU N CTPATETMYECKM CYPOBUHW 3A 3E/IEH MPEXOA U YCTOMYNBO PA3BUTUE

B oKoHuaTenHus aoKnaa 3a Mpoy4yBaHeTo Ha CNMcbKa Ha KpuTuuHm cyposuHm 3a EC (2020) (Study on the EU’s
list of Critical Raw Materials (2020)) nog Homep 122 e nomecTeHa ¢urypa, npeacraBeHa TyK Kato ®urypa 9.
OT HeA ce BUKAa, Ye 3a 2019 r. Bbarapua aoctasa 10% ot obuioTto 3a EC cHabassaHe ¢ payopuT (ETan Ha
[06u1B) nan okono 84 xun. T. HesaBUCUMO OT HAKOM pasmMMHaBaHMA B gaHHUTe oT USGS (2019) u (Study on
the EU’s list of Critical Raw Materials (2020) cTaBa ficHo, Ye cneg Tasu roguHa (No-BeposATHO e TOBa Aa CTaBa
ouwe npe3 2017-2018 r.) bbarapua npectaBa ga 6bae y4yacTHUK B cHabgsasaHeTo Ha EC ¢ ¢dnyopwnaTtoBa
CYypOBWHa.

B xpaHuauueTo Ha HauuoHanHata reosno)kka cnyba Kbm otaen MpuUpoaHWM pecypcu M KOHUECUMM Ha
MWHWUCTEPCTBO Ha eHepreTUKaTa Ha Penybanka Bbarapusa ce CbxpaHABaT AOKAAAM C UHPOPMALMA 33 eTanuTe
Ha pa3BWUTME HA [eo0/Ioro-NpPoyyYBaTENHUTE LENHOCTM W MUHHO-A06MBHMTE paboTM 33 MHOro Ot
bnyopuToBUTE HaxoAMWaA B CTpPaHaTa HW. Kato uano, JaHHWTE MOTBbPXKAABAT OHE3W, Nyb/aMKyBaHW B
HaunoHanHaTta cTpaterma 3a pa3BuTMe Ha MUMHHaTA MHAYCTpMA Ha bbarapma ot 2015 r. KpaTtkm ceegeHma 3a
CerawHoTo (KbM MOMEHTA Ha HanucBaHe Ha A0KAaAMTe) CbCTOSTHME 33 HAKOM OT MO-TO/IEMUTE HAX0AMLA MO
OTHOLUEHWE Ha 3amnacu, Pecypcu, CbAbPKAHUA U NEPCNEeKTMBM Ca NMOMECTEHM B rnasa 5.2. HA HacToALWMA
0630p.

Bulgaria
Spain 10% Mexico ®durypa 9: CHabaasaHe Ha EC ¢
14% 25% dnyopuinat Ha etana Ha 106MB
(KMCENIMHHO KauecTBO M MeTanypruiHo
Germany KauecTso) (Eurostat Comext 2019a).
7%
United ngdom
[+ 74
6% South Africa
Morocco 12%
4%
Other Non Eu %
Countries <1% _
’ Vietnam Namibia Kenya
Mongolia 2% L 6%
0, -
1% EU sourcing : 839 kt

Mpe3 2020 r. ¢nyopwnat ce e pobuean camo B 3 cTpaHu ot EC: WcnaHua e Hai-ronemuart
npoussoguten c okono 185 000 ToHa, cneasaHa oT FepmaHus (65 000 ToHa) n UTanma (50 000). MankuaT
no6bus B bbarapua (4400 ToHa) 6elwe npekbeHaT cnen 2016 T.

[aHHK 32 06paboTKa M NPOM3BOACTBO Ha NPOU3BOAHWN NPOAYKTU OT dAyopLInaT ca NPeaCcTaBeHU Ha
durypm 6-8.

[OCTABKA OT BTOPUYHU MATEPUANWN/PELUMNKITNPAHE

®NyopuTLT Ce peLMKAMpPa CAMO B MasiKa CTENEH, Tbil KaTo ynoTpebaTta My e pascenBalla Man peLmnKanpaHeTo
He e npaKkTuMyHo (Sundqvist Oeqvist, Pr. Lena et al., 2018). ®ayopuTbT 0BMKHOBEHO He Ce Bb3CTaHOBABA OT
NPOMMULLNIEHN NPOAYKTU KaTO KPEMDBYHO CTHK/I0, EMANIM U n3o0nauma oT GUOPOCTBLKAO, Tl KaTo € CUHO
aucneprupaH B Te3n NpuaoKeHuA. TeopeTMyHo e 0CbLLECTBMMO OFPaHMYEHOTO peumKanpaHe Ha dayopinat

PaboteH naket |.1. NoTeHumMan Ha bbarapus 3a KCC;
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HHMN KPUTUYHU N CTPATETMYECKM CYPOBUHW 3A 3E/IEH MPEXOA U YCTOMYNBO PA3BUTUE

OT M3ne3nn oT ynotpeba nNpoAyKTU. Bbnpeku TOBa, HAMA WHOOPMaUMA 3a TeKylWM onepauuu no
peuunknmpaHe B EC n no ceeta (Sundqvist Oeqvist, Pr. Lena et al., 2018).

UHAOYCTPUANHO PELLMKNINPAHE (HOB CKPAR)

Bbnpeku ye camuAT GayopLlunaT He MOKe Aa Ce PEeLUKIMPA, HAKOJIKO XMIA4M TOHA CUHTeTUYeH dayopnat
ce Bb3CTAHOBABAT BCAKA FOAMHA NO BpeMe Ha 060raTABAHETO Ha YpaH (KaKTo U AeKanupaHe Ha HepbrKaaema
CTOMaHa W afKkuanpaHe Ha neTpos). B cayyasa Ha npousBoauTennTe Ha anymuHuii, GayopoBOLOPOLHA
KucenunHa (HF) u dnyopuam ce BbacTaHOBSABAT NO Bpeme Ha onepauunuTe no toneHe (USGS, 2015). B cektopa
Ha KAMMaTU3aLuMATa M oxnaxgaHeTto 61130 60-70% oT dnyopoxmmukanute ce peumkaunpar (The Chemours
Company, 2016) (SCRREEN2_factsheets_FLUORSPARupdate, 2023).

MPEPABOTKA HA ®©/TYOPLUNAT (MPOM3BOAHWM NPOAYKTW)

Hama odpuumanHu gaHHM 3a CBETOBHOTO NpeanaraHe Ha obpaboTeH dGayoplunaTt UAM 3@ HEroBuTe
KOMMNOHEeHTU: Ha dpayoposogopoaHa KucenmHa (HF), Kpnoaut (NasAlFs) n anymuunes payopua (AlFs). Bbs
OCHOBA Ha eKCMOPTHOTO Ko/inYecTBo Ha obpaboTteH ¢payopiunat, otyeteH oT UNComtrade (2019), cpeaHuAat
roguweH obpaboteH ¢payopiunat npes nepmoaa 2012-2016 r. e 839 kt roaniLHO cbabPXKaHUE Ha Gayop (BK.
ouwe durypa 9). Kakto e nokasaHo Ha ¢wurypa 10, npousBoAcTBOTO Ha obpaboTeH dayoplinar e
KOHLIeHTPUpPaH rnasHo B Kutali (34%) n Mekcuko (16%).

Other Eu Countries

France
S:veden . 1%_  united States
1% Lithuania 1%
o, 3 e
United Arab 1% (,)““ r Non Eu Countries
A Norway 5%
Emirates 1%
0
2%  Tunisia
2% g i China
:?na( a 34%
India
2% Spain
2%
Australia
3% Japan

3%
German
6%

Y

Italy

7% Mexico

Singapore 16%
8%

Global exported quantity: 839 kt

®urypa 10. FnobanHo n esponeicko nponssoacTso (EC) Ha npoayKT oT dayopLinar, B CbabpKaHue Ha Gayop.
CpeaHo 3a nepuoga 2012-2016 (SCRREEN2_factsheets_ FLUORSPARupdate, 2023).

6. dayoputoBu HaxoamLa

6.1. OcHOBHM BMAOBe HaxoamLwa: EBpona n ceeTa

Bb3 OCHOBa Ha cbabpKaHueTo Ha CaF, (%) ¢pnyoputHUTe pyam ce aensT Ha 6oratm (Hag 50), cpegHu u
06uKHOBeHM (50—30) n HUCKoKayecTBeHU (no-manko oT 30). Bb3 ocHoBa Ha pa3mepa Ha 3anacute (CaFy,

PaboteH naket |.1. NoTeHumMan Ha bbarapus 3a KCC;
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MWAMOHA TOHA), HaxoAuliaTa ce NoAenAT Ha MHOro ronemu (Hag 2), ronemu (2-0,5), cpeaHun (0,5-0,1) u
Masku (no-manko ot 0,1).

OCHOBHUTE re0N0XKKN TUMOBE HAaXoANLW,A Ha GAYOPUTHU Pyan ca XMAPOTEPMANHU (KUAHWU U CTPATUDOPMHM),
rpemseHoBU, KapboOHATUTHU U XMAPOTEPMANHU CeaUMEHTHU. HKUnHUTe U CTPAaTUPOPMHUTE Haxoauwa OT
XMApoTepMasIeH TUN CbabprKaT 88,6% OT cBETOBHMTE 3anacu oT Gpayoput (B Pycus - YpTyii; B MekcuKo - Muko
Etepo; B Kutait - B npoBuHumMnte Xyben n [zaHcu). Haxoamwata Ha GayopuT C peaKm meTanum oT rpeiiseHoB
TMN npeacTasnasat 7,5% oT cBeToBHUTe 3anacu (B Pycua - BosHeceHcKoe; B Y3bekucTaH - Labpes; B CALL, -
JlocT PuBbp). Haxoamuwata oT KapboHATUTOB TUM BKAKOYBAT 2% OT CBETOBHMUTE 3anacu Ha dayoput (B Pycus -
BonbweTtaHrnHckoe; B bpasununs — Marty peTy). BaputHute GpayopuTHM Haxoguwa OT XMAPOTEPMAHO-
cegMMeHTeH T1n cbeTaBaT 1,9% oT cBeToBHUTE 3anacu (B UTanua - MaHunaHo; B McnaHus - Cueppa ae baca).

B Ooonb/AHEHME KbM OCHOBHUTE TEOJIOXKKM TUMOBE Haxoauwa Ha GAyopuUTHA pyaa, B HAKOW CTPaHKU ca
MAEHTUPUUMPAHM MANKU TANHECTO-PAYOPUTHM OCTaTbYHM HAXoAMWA Ha KOopaTa Ha M3BETPAHE Ha
dnyoputnsmpaHm Baposuum (MokpoBo-Knpeesckoe - YKpaitHa). DAyopuTHLT CblO Ce W3BAMYA KaTo
CTPaHWYEH NPOAYKT OT KOMMNJIEKCHU NOSIMMETAIHU HaxoauLa. 1 Apyrn MeTanHu pyau.

MoTBbpAeHM cBETOBHM 3anack oT GpayopuT (3a 47 cTpaHu; 2-pa nonosmHa Ha 2000-Te rr.) - 218,44 munnoHa
ToHa. Hai-ronemute (MunnoHa ToHa): B HOxKHa AdpuKka (41), Mekcuko (32), Pycus (24,9), Kutain (21),
MoHronus (12), KasaxcraH (6,1), BuetHam (4,5) https://old.bigenc.ru/geology/text/4716215.

6.2. Bugose Haxoauwa B bbarapua

Y Hac, cnopes, MUHepasiHUA CU CbCTaB HaxoaMuwata U pyaonpoasaeHusaTa ¢ GayoputoBa MUHEpPanUsauma
YC/IOBHO ce noaensT Ha Gpayoputosu n payopcbabpxawm (Togopos, 1989).

KaTo ¢siyopumosu ce 03HayaBaT OHE3M OT TAX, B KOMTO GyOpuUTLT € OCHOBEH MOJIe3eH KOMMOHEHT 3a
pyaHvTe Tena. [lpyrute MMHepanu ca KBapL M KapboHaTu, JOKaTO 6apuTbT M cynduauTe ca B No-masku
KosvyectBa. Mpumepn 3a TakMBA Ca HaxogmwaTta OoT MwuxasKoBCKOTO W [lanaTCcKoToO pyaHW nosieTa,
pyaonpossneHuaTa 3uamHum, YekaHel, (PyeHcKo pyaHo none), Yepewknte (CMUAAHCKaTa MMHepannsmMpaHa
nnow) (Monos 1 Nonos. 2022).

Kbm ¢hayopumcvOvpicaujume ce OTHACAT MUHEPaNUsaummuTe Ha ApYru TUMNOBE CYpPOBWMHU (METanHM U
HeMeTasiHK), B YUUTO NposBaeHna GayopuTbT 06pasyBa NO-3HAYMUTENHM HAaTPyNBaHMA. TakMBa ca Haill-yecTo
pasnuuHu cyndungHu (Yerpem, Yunposum, HOroso, ocnaTt u gap.) u 6aputHu (TpbHCKO, paiioHa Ha 3BepuHO-
EnnceitHa n ap.). KaTo camocToATeNeH U3TOYHUK Ha $GyOpUTOBA CYPOBMHA Te He NpeACcTaBAABaT UHTepeC.
M31CKBaT KOMMIEKCHO YCBOABAHE Ha MNOME3HNUTE M3KONAaeMM.

Mo3HaTV ca M HaxoAMLWa M OTAENHM PYAHU Tena oT cmeceH Tun (KOroeo).
B 33aBMCMMOCT OT ¢popmaTa Ha PygHUTE Tesa M TUMA Ha BMECTBALLMTE CKA/IM Ce OTAENAT ABa CTPYKTYPHO-
MOPGONOKKM TUMA HAXOAMLLA: KUNEH U NIAcTO0bpaseH.

MuaHuam mun e npeacTaBeH oT Manku (8o 200 m) M HeMsabPXKaHM NO NOCOKa M HAKOH Xuau c aebennHa
00 1-2 1 pagko noseye meTpa (Hal-yecto nog 1,0 m). BmecTBawuTe cKaimM moraT ga ca: MeTamopoutu, B
KOUTO MAUTE Ca NO-U34bPXKAHU; NACBYHULMN, KOHTIOMEPATHU U IIMHU Ha ceaMMeHTHUTe popmaumn. Cnopep,
CTpoerKa cu morat ga 6baat npocmu (eAMHUYHU U 0BUKHOBEHO C Aobpe o4YepTaHU FPaHULM) U CAOMHU
(HAKONKO napanenHu u cybnapanenHun *KUAHU 30HM U Tena c NpomeHslla ce gebenvHa). Pasnuuyasar ce U
MWHEPANIOXKM TUMnoBse: Keapy-gayopumos (CnaesHKa; 4yacT oT Tenata B HOroso; Yepewkute un ap.);
KapboHam-gsayopumos (HaKkou oT kuaute B KOroeo); 6apum-gayopumos (TpbHCKO, PUbapuLLKKN passiom,
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3BepuHO-EnnceliHa, eauHMUYHK Tena B HOroBo U T.H.); ¢hayopum-6apum-cynguoeH (Yctpem, HOroso,
Bpaikosuua, paHroso 1 ap.). Hail-BUCOKO € CbAbpXKaHNETO Ha GAyopuUT B MUHEPaU3aLMNTE OT KBapLl-
dnyoputosua Tun (cpeaHo 80 %).

MnaacmoobpasHua mun o6xBawa MUHepanmsaunmn ¢ Gayoput, obpasyBaHM NO MeTaCOMATUYEH MbT Cpes,
KapboHaTHK cKanu. Tenata ca N1acToobpasHu, new,oo0bpasHK; rHe3ZOBUAHM U HENPABUAHKU No dopma. Han-
rolemu ca HaxoguuiaTa M pygonposasneHuata B MuxanKoBCKOTO PyAHO MOJIE C MAKCMMaaAHU pasmepu
400x100 m u cpegHa aebenmHa 2-5 m. CbabprkaHMeTo Ha dayopuT B TAX e nog 50 % (cpeaHo 42 %). Apyrm
npeacrasuTtenu ca Ymnposuu, flocnat M egHo OT TenaTa Ha Haxoauwe HOroso. Mo MMHepaneH cbCTaB ce
OTAENAT CnefHUTE fABa TuNa: Keapu-kapboHam-gayopumos (MuUXankoBCKM Haxoauuia, Yvnposum,
3nanHum) u payopum-6apum-cyagudeH (Ymnposum, KOroso, ocnar).

Makap 1 no-masiko Ha 6poit KaTo HaxoAuLLa U C NO-HUCKO CbAbpXKaHMe Ha GayopuT BanaHcoBUTE 3anacu Ha
dbnyopuTOBa CYPOBMHA Yy HAC Ca CbCPEAOTOUYEHM B MAACTOOOPA3HMA TUM MUHEPANM3ALMM — MOYTU % OT TAX
(Topopos, 1989).

OMUCAHUE HA HAXOAMULLATA (no Togopos, T. 1989 v Monos, M., K. Nonos. 2022)

MuxankoscKo pyaHo none. Hamupa ce B 3emanweto Ha c. Muxankoso, CmonaHcko. dnyoputosm ca
HaxoauwaTa , Heltuos undauk”, ,farosm Husn®, ,Metsap”, ,Knupesnuka“, ,MunHepaneH nssop” u ,baanbvka“
n peauua pygonpossnexus (,KotewHnua“, ,LLpeben” v ap.). TnaBeH mruHepan e GpayopuT, a BTOPOCTENEHHU
— KaOJIMHUT, MeTaxaNyasuTt, Xuapocnoaa, paako 6aput, 4oNoMuT, onan, ANTUOGOPUT, rboTUT (?), raneHur,
chaneput, NUPUT, XanKonuput U monmbaeHut. dayopuToBaTa CypoBMHA € OMpefeneHa KaTo Keapu-
¢nyopumosa.

OcHOBHa BMECTBALLM CKaM HA OpyAABAHMATA ca rHalcuTe oT boryTeBcKaTta cBUTa U BMOTUTOBUTE FTHAUCK U
MpamMmopu oT BbyaHCKaTa cBUTA. XapaKTepeH 3a paiioHa Ha pyaHOTO none e gobpe uspaseHUAT 610KOB
CTPOEK, 0OYCNIOBEH OT TPU FIABHU CUCTEMM OT PA3NIOMM, KaTo piyopuToBaTa MMHEpPanmn3aLma e CBbp3aHa C
rnaBHaTa — ceBep-ceBepo3anaaHa (320-35092). MuHepanunsmnpaHuTe 30HM ca C MakcMmasnHa gebenmHa 15-20
M M NpeacTaBNABaT METAaCOMATUMYHM CbIIACHW M MOJieraTM 3aneXKu OT KBapL-ArKacnepougHu bGpekuu,
BMECTEHM B 30HWUTE Ha MeXAydOpPMaLMOHHUTE CKbCBAHWA M PA3CNOSfBaHMA MeXay KapboHaTHUTE U
aNYMOCWU/IMKaTHUTE CKanu. BbTpe B TAX KaTo rHesga, gkobose, newm v Tena ¢ HenpasuaHa $opma u
pa3nnyHa ronemmHa (5-20 m) ce obocobsBaT otaenHute dayoputosu Tena (durypa 11. no Togopos, 1989).

Mo reoXMMW4YHU AaHHW ce NpUMema CPenHOropHOOJIMIOLEHCKA Bb3pacT Ha opyaAasaHeTo. ®dayoputosara
MWHepanmsauma e obpasyBaHa Ha Heronama AbaboumHa (200-1000 m), KaTo amnanTygata Mexay Hai-
BMCOKMA U Hal-HUCKMNA OpyaeH MpamopeH Xopu3oHT e 500-700 m.

®nyoputbT € oTKpuT npe3 1937 r. Haxoamwarta ,Marosn HuBu" u ,Knpesnmnka“ ce paspabortsart B nepmosa
1941-1943 r. Cnepn npekbcBaHe npe3 1949 r. no6uBHLT € Bb30O6HOBEH 33 Aa 06xBaHe B cieaBalmTe rOgNHM
yhergap”, ,Heinuos undamk”, ,MuHepaneH mnssop” n gp. OT cpegata Ha 60-Te roguHM 3ano4YBaT HOBU
reo/ioro-npoyysatesiHn paboTn B paMoHa, CbMPOBOLEHU C FE€0JIOXKKO M CTPYKTYPHO KapTMpaHe B mMaluabu
1:25000 1 1:10000.

KbM 1999 r. e U3BbPLUEHO NPEU3YUCaABaAHE Ha 3anacuTe oT Kaaumes GpayopuT 3a ydactoum ,Knupesnmka“ um
,11eTBap-U3TOK”, OCHOBAaHO eAMHCTBEHO Ha NJaHa Ha onpobBaHe M KAaTo e OT4yeTaHa HanpeaHanaTa
eKcnaoaTauma M auncata Ha AOCTaTbyYHO AOKymeHTauusa (BoaeHuuyapos, 1999). 3a nbpBMA yyacTbk Ca
ycTaHoBeHM okoso 110 000 T pyaa (AOKasaHM M BEpOATHM 3amacu) cbC CbabpiKaHMe Ha CaF, okono 40%
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(0bukHoBEHM pyau). Mpwu ,MeTBap-U3TOK"” cTaBa Ayma 3a 2 400 T pyam (A0Ka3aHKW 3anacu) cbC CbabpKaHue
Ha CaF, okono 43%. B goknaga nma nHdopmauma 1 3a Apyrm Haxoamua ot MuMXanKoBCKOTO pyAHO nosne,
KakTo cneaga: ,Henyos undaunk” — nukeuamnpan; ,KotewHmua” - HAma npomuiuneHo opyansaHe; ,baanbka”
— oKosio 10 000 T usBbHbanaHcoBu pyau; ,,FaroBm HUBN® — nMKBUAMPaAH; MeTBap — npeycTaHOBEH A06UB;
»MuHepaneH n3sop” — okono 68 000 T pyaa (AOKasaHM M BeposATHM 3anacu). OT6enAs3aHo e, Yye yyacTbK
»K1pesnmka“ e B ekcnnoaTtaumsa KbmM BpEMETO HA HaNWCBaHe Ha AOKNaA4a, @ B FOTOBHOCT 3a Takasa e ,,leTBap-
MN3TOK".

Hama ceBegeHuma 3a AO6VIB OT HaxogmuaTa Ha MMnxanKoOBCKOTO PYAHO Nosie KbM AHELWHa AaTa.

U

i 3 R e ON

durypa 11. XapaktepeH paspes npe3 Haxoguule ,Marosun HuBM“ (no X. KapaHos n A. AHapees, 1957 ¢ gonbaHeHus). 1 —
rHalicu ot boryteBckaTa cBUTa; 2 — GUOTUTOBM FHAMCKU OT BbyaHcKaTa CBMTA; 3 — MpaMopM OT CbLLaTa CBUTA; 4 — LUNCTU
OT CbLLATA CBMTA; 5 — MMHEpann3MpaHa 30Ha B MpamopuTe Ha BbuaHcKaTa cBUTA; 6 — CbLLOTO C BNPbCAELM OT GayopuT;
7 — cbWwoTOo, HO oborateHa ¢ GAyopUT U FIMHECTU MUHEpPaau; 8 — npegnonaraem pasnom; 9 — Homep Ha MpamopHuUTe
XOPWU30HTU B HaXO4MLLETO.

Haxoauwe CnaBAHKa. Hamupa ce B Hali-torosanmagHata 4acT Ha CTpaHaTa, B M3TOYHUTE CKAOHOBE Ha
Manewescka nnaHuHa. MNMonaga B cbctaBa Ha KoKyx-ManaTcKoTo pyaHO nosie, KOETO Ce KOHTpPo/upa oT
CapMaTCKMA BYKAH KOXyX, CbCTaBeH OT BUCOKOKANIMEBM KaJILLMEBO-aNIKAJHWN AaLMUTU U TpaxmaaumTtu, Tyoum u
TydutTn. dnyoputoBoto Haxoauwe CnaBaHKa npeactasnasa  GAYyopuUTOBW, KBapu-PpayopuUToBM U
Xa/LefoHOBM CyDEeKBAaTOPMAZHU A0 CEBEPOM3ITOYHM KWUAW, KOUTO MNPecuyat MeTamopdHUTe CKanu w
MUoLEeHCKUTe ceammeHTn (Gurypu 12 mn 13 no Topmopos, 1989). XuapoTepmanHUTe MeTacomaTuUTM ca
npeacTaBeHn OT apruamnsauma, KaoamHmsauma, dayoputmsauma, cuandukauma u cynduamsauma. PygHute
XUAKN ca oT GAyopuT, € KBapL, MOHTMOPUAOHUT U MO-MaZIKO MapLUAAUT, KBAPLUWH, XManuUT, Kanuut, bapwr,
TUNC, MeNaHTepPWUT, CUAEPUT, NTUPOTUH, MUPUT, MapKasuT u ap. PayopuTosaTta cypoBUHa e onpegeneHa KaTo
HUMHA Y KBapu-dayopuTosa.
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durypa 12. Teono)KKa KapTa Ha paoHa Ha Haxoguuie

%,
\50\\ CnasaHka (no Heues, 1979) 1 — KBaTepHepHMU
Y \\ OT/IOXEHUA; 2 — KBapUMUTM3yBaH MACBYHUK; 3 —
2 o
RO i L Q TIMHECTO NeCbY/IMBU YTaku; 4 — BUOTUTOB CUEHMUT-
N

nopoéup; 5 — catogeHun Wuctn; 6 — amonboa0BU LWNCTH;
BT 7 — AByCAO4eHU rHancu; 8 — dayopuTtoBa Kuna; 9 —
e/1eMeHTU Ha 3anfaraHe.
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®urypa 13. CxemaTuyeH reonoxKu npodun Ha LEeHTpasHaTa pyaHa Kuna B
Haxoauwe CnassAHka (no Heues, 1979) 1 — bayopuT M KBapL, OT BCUYKMU
cTaguu; 2 — KBapuuUTH; 3 — FNIMHECTO-NeCcbY/IMBU yTalku; 4 — 6UOTUTOBU U
OBYCNIOLEHM THalCK; 5 — eKcnnoaTauMoOHHN HMBA.

MeTamopdHUTE U CEOUMEHTHUTE CKANWM Ca pas3CevyeHu OT KBapL-
dnyoputosu, GpayopuToBM U XanuLEOOHOBU XKUAN C MOCOKA M3TOK-
3anaf W ceBepoM3TOK-toro3anag M Hak/JoH Ha ceBep M ceBepo3anag
noa brbs ot 70 go 802. ToBa e 1 braronpuaTeEH NPU3HaAK 3a TbPCEHETO
Ha HOBWM MpPOABNEHMA B PallOHA Ha HaxXOAMLLETO U M3BBH HEro. X ~ "~
JebenvHaTa Ha *Kuaute ce namensa ot 0,1 no 1,0 u no-pagko 1,5-2m.  [~~ < ~ e :E:} & e e
MN3BeCTHU ca 0Ko10 20 pyaHU KUK, @ CbObPHKAHNETO Ha GayopuT B
TAX BapMpa B LUMPOKM FrpaHuLm u goctura 97 %. MNosoBaBaikmM ce Ha
B3aMMOOTHOLWIEHUATA PyAHW Tena — BMeCTBalWM CKaauM M Ha
XapaKTepHUTE TreOXMMUYHM O0COBEHOCTM Ha MMHepanusauunaTa
(HMCKO CbabprKaHME Ha CTPOHUMN U PEeAKO3EMHU e/leMEeHTU BbB
dnyopuTa), MoXKe Aa ce Hanpasu U3BOA, Ye MUHepanoobpasyBaHeTo
e MnapareHeTUYHO CBBbP3aHO C nociefHuTe $GasyM Ha NPOABEHMA B ~
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OTKpuTO e npe3 1918 r., HO NbPBO KPATKO onucaHue gasa 3a Hero H. Hukonos npes 1932 r. Mpe3 1937 r.
3ano4sa NPMMUTUBHA eKcnaoaTtauua (61130 A0 NOBBPXHOCTTAa U CbC CbbUpaHe Ha Kbcose) u Ao 1947 r. ca
[06uTn He noseye oT 4000 t. AKTMBHATA eKcnioaTauma Ha HaXO4MLLETO M HOBOOTKPUTU PyA0NpPosABaAEHNA
3anou4Ba cnepq Tasu rogvHa u npoabakasa Hag 50 roanHu. 3a uenma nepuog goburata pyga e 300 000 T KaTto
cnenBa na ce oTbenexKu, ye no Kayectso GbayopuUTHUTE Pyan B TO3U PalioOH ce OTHACAT KbM boratuTe TakuMBa
CbC cbabpKaHue Ha CaF, Hag 50 %. (AHrencka u gp., 1993).

Kbm 1993 r. 33 Haxogumuie CnaBAHKa ce o4epTaBaT 4Be nepcnekTMsHM naowm — CesepHa U KOXKHa CcbC 3anacu
oT 200000 T » 400000 T, cboTBeTHO (AHrencka u ap., 1993). B cbwma AoKnag ca NpeasioXKeHU KaTo
nepcnekTUBHU M HOBM NAOLM KAaTO PyAHOTO NoJie e pa3lWMpPeEHO Ha ceBep-ceBepo3anas KbM ManelweBcKa
nnaHuvHa. Kato noaxogAawa CypoBMHA 3a NoJjlydyaBaHe Ha onTuyeH ¢GyopuT € nocoyeHa pyaarta oT Hau-
HUCKUTE XOPU3OHTU HA HAXOOULETO.

Hama cBegeHun 3a 4OOMB OT HAXOAMLLETO KbM AHELIHA AaTa.

Haxoauwe KOroso. Hamupa ce B ceBepHarta 4acTt Ha LleHTpanHute Pogonu. NMonaga B npegennte Ha KOroso-
HapeuyeHcKoTo pygHO none, Koeto ce onpegens ot KOrosckusa u [obpanblikusa rpaHUTOULAHN NAYTOHWU U
acoummpalumTe ¢ TAX MonnbaeH-bayopuToBu, BoNGPAMOBM, OJIOBHO-UMHKOBM M YPaAHOBWU HAxogulia w
pyaonpoasaeHma. MonnbaeH-oayoputoBuTe NPoABM Ca B CEBEP-CEBEPOMUITOYHU, U3TOKIOTOU3ITOUYHU UK
N3TOK-CEBEPOU3TOUYHM PA3/IOMU, NpecmyalLm metamopdutute. PasButn ca cepmumtnsayma, KaoJnMHU3aUma
N OKBapUABAHe Ha cKanuTe. PyaHuTe Tena ca XXUaHu, no-paaKo MetacomaTnyHm B mpamopu. Obocobsear ce
HaxoauwaTa tOroso, TbpHeHa 6bpunHa M pyaonpossiaeHuata JIbku, KymuH aon, Ocukata, Mponyn u ap.
PasrpaHuuyaBaTt ce moanbaeHoBu, KBapu-dayoputosn, ¢bayoput-6apmuToBmu U GayopuT-KapboHaTHU pyau.
MNpeobnagasaT monmbaeHuT, ayoput, 6apuT, NO-ManKko raneHUT, XaSKOMUPWUT, MapKasuT, MarHeTuT,
XeMaTUT, YPAaHUHUT 1 ap. Mo xMmuyeH cbcTaB Haxoguuwie HOroso e TBbpAe KOMMNAEKCHO. Pasnmyasart ce
KBapu-dnyopuTtos, dayoput-kapboHaTeH, dayoput-6aputeH n dayoput-6apuTt-cyndumaeH tTun pyaHu tena
KaTo nocnegHute npeobnagasat. MopdonorMata Ha pyaHUTe Tena cbllo e Hali-pa3HoobpasHa. Cpewar ce
NPOCTU U/ C/IOXKHU }KIUJIN, KAKTO M MPOCTU U CZI0XKHKU NNacToobpasHu, newoobpasHu; rHesgoBUaHN U TaKMBa
C HenpasWaHKU No popma.

CneunduyHa reoxMMmyHa OCOHEHOCT Ha HAXOAMLLETO € MOBMLLIEHATA KOHLEHTPAUMA Ha CTPOHLMIA BbB
bnyoputa, 6bapuTa M KanumTta, KaKTo U HaANYMETO Ha COBCTBEHM MUHEPASHWU BUAOBE Ha TO3U €/leMEHT
(uenectuH, 6apuTouenectuH). B cpaBHeHme ¢ Apyrn GayopuUTOBU HAXOAMLLA ChAbPKAHMETO HA PeLKU 3eMuU
BbB piyopuTa € OTHOCUTENHO MO-BMCOKO. [locnenHOTO yKa3Ba BEpOATHA BPb3Ka Ha MUHEpanM3aumATa ¢
aJIkasieH Mo CbCTaB MAarMaTM3bmM U HAaco4YBa BHMMAHMETO KbM KpeaHO-MaNeoreHCKUTErpaHNTOMAHU Tena B
palioHa Ha c. FOroBo KaTo Bb3MOMKEH U3TOUYHMK. M3BOABLT ce NOAKpeNna OT AaHHW NO M30TOMHUA CbCTaB Ha
0JIOBOTO B rajsieH1Ta, cnopes KOMTo MoaeiHaTa Bb3pacT Ha MuHepanmsaumaTa e 90-85 MaH. roguHu.

OTKpuTo € npe3 1959 r. Kbm 1970 1. ca goKa3aHu 3anacu oT GpyopmuToBa 1 6apuTHa CypoBMHA, MOINMDLEHOBU
pYy4u M CTPOHLMI, KOUTO NOPAAN HepeLleHN TEXHOMOXKKM Npobaemm ca OTHECEHU KbM M3BbHOaNaHcoBaTa
KaTeropwms.

Hama cBeaeHMs 3a 4OOMB OT HAXOAMLLETO KbM AHELWHa AaTa.
Haxoguwe Yctpem. Hamupa ce B Cakap nnaHMHa Heganey oT e4HOMMEHHOTO ceso. [Nonaga Ha TepuTopuaTa
Ha YCTPEeMCKOTO pyaHO Moje, KOeTo € W3rpadeHo OT MeTaMopOUTM, THaANC-TPAHUTM, TPaAHUTU WU

HUCKOMETaMOPPHM TPUACKU CeAUMEHTU. YCTaHOBEHU Ca O/I0BHO-LUMHKOBUTE Haxoauwa Yctpem, bapuTa,
Necoso, Nlonamara peKa, *KabaTa 1 peavua pyaonpossaeHns. Te ce KOHTPOANPAT OT YCTPEMCKMUA Pasiom u
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nepecTuTe CTPYKTYpu. HabaoaasaT ce X/I0pUTM3aLms, CepULMTM3aLMA, OKBapLABAHE N BTOPUYHU KBapLUTH.
PyaHuTE Tena ca UAHW WU KUNOBMAHMU C raneHnt n chbaneput (6aput), No-manko NUPKUT, XaNKONUPWT,
PAAKO TEHAHTUT, MUPOTUH, MAPKA3UT, MarHeTUT 1 apceHonuput. OT6ens3aHo e 31aTopyaHOTO NPoABAEHUe
lpamaguTe. Mpuema ce, Ye opyasaBaHMATA Ca CBbP3aHM C IOPCKO — paHHOKpeaHaTa cybaykuma. OTbennsaHu
Ca N HAKOJIKO CaMOCTOATENIHM BapUTOBM PYLONPOABAEHUA OT XKUIEH TUM B acOLMaLLMA OT O/IOBHO-LIMHKOBA
MUHepanusauma. GnyopuTsT ce Ccpella BbB BCUYKM 0JIOBHO-LIMHKOBUTE HaxoaumLia U e Hall-mHoro B bapuTa.
MuHepanmsaumsaTa e oT KuneH Tmn. MNo-pagko ce HabaaasaT newoobpasHn Tena UaM Taknea C HEACHU
KOHTYpW. YCTPEM e Kacuyeckun npumep 3a gayopum-b6apum-cyagudeH mur KUAHO Haxoauiue. BbBeaeHo
€ B eKcn/oaTtaums npes BTopaTta NosioBMHa Ha 80-Te rogMHN Ha MUHAIUA BEK.

Hama cBeaeHuMA 3a 4O6BUB OT HaXOAMLLETO KbM AHELIHA AaTa.

Haxoauwe Yunposuu. o-paHo e mM3BecTHO KaTo Yunposum-U3TOK, a B NO-HOBO Bpeme KaTo ,JIyKnHa
nagmHa“. Hamupa ce B CeBeposanagHa bbarapua Heganey ot eaHOMMEHHUs rpaa. MNonaga B npeaenuTe Ha
YMNpPOBCKOTO PYyAHO NoJe, KOeTo € PopMUPaHO B ByAMHMPAHU MPaMopK, CybnapanesiHn Ha oXKHUA KOHTaKT
Ha CBETUHMKONCKMA NAYyTOH. PnyopuToBUTE PYAM Ca B U3TOYHMA dNaHT Ha PyAHOTO NOeE, KbAETO € NPOoyYeHO
dnyoputoBoTO Haxoamwe JIykKnHa nagmHa, koeto kbm 2005 r. e Hall-ronamoTto B bbarapua n egHo oT HaW-
3HaunmuTe B EBpona (boxkos n ap., 2005). To e npeacTaBeHO OT Nopeamua OT NELOBULHN PYaHU Tena,
JIOKanM3nMpaHu B Maneo3oncknute mpamopu. OcseH GayopuT B MMHepasHaTa MapareHesa y4vacTBaT olle
UMHAbapuT, NUpKUT, 6apuT, aHTUMOHUT U KapboHaTHM MUHepanun. OpyasBaHuATa ca nog GopmaTa Ha neLwm ¢
pennKTM OT 3aMeCcTeHn MPaMopHU.

MbpBoHavYanHo ¢upmata "H n H dayoput" nonyyaBa HaxoAMLWETO HA KOHLLECUA M e 3akynyBa 6asaTa Ha
6MBLIMA 3aBOA, 3a BOeHHa npoaykuma "Yunposcko sbcTaHue" (https://news.bg/economics/14-5-min-lv-
investiraha-v-nahodishte-na-fluorit-kray-chiprovtsi.html). o6us Ha dayopuTt B obnactTa 3anoysa npes 2009
r., KaTo uenta e ga ce nocturHat 50 000 ToHa roamweH fobus Ha dayopuT Ao Kpaa Ha 2011 r. Cbc cobecTBEHM
cpencTea pupmata e nsrpaamnaa GaoTaumMoHHa pabpmKa U e Bb3CTAaHOBM/IA HAKOTALWHO XBOCTOXPaHUAULLEe. B
HayanoTo Ha 2011 r. Solvay npnaobumea KOHLLECMOHHWTE NPABa 3@ NPOYYBaHE Ha NAOLWM U A0OUB Ha Kanumes
dnyopua 8 Ynnposum, obnact MoHTaHa (https://inyourhands.bg/bg/Solvay). Cneg 2013 r., 3aabnboueHa
OLEeHKa Ha NoTeHUMana Ha MuHaTa (Haxoguuie ,JlyKMHa nagmMHa“) e nokasas, ye 3a/eXKuUTe Ha KayecTBeHa
pyA4a Beye ca u3yepnaHu, a HAMaseHOTO TbPCEHA Ha Gp/IYOPUT Ha Na3apa U MOHMMKEHUTE LEeHN ca HanpaBuIu
OEeNHOCTTa Ha pyAHUKaA HepeHTabuaHa. CbobweHure ot 28 01. 2016 r. BB B. TpyA rnacu: ,MuHaTa 3a payoput
B YMnpoBuUM OT AHeC NpekpaTaBa paboTata cn”. M3uepnBaHe Ha 3anexute oT pyga U HebnaronpuATHUTe
YCNOBMA Ha Nas3apa ca OCHOBHM MPWYMHKM 33 3aTBapsAHE Ha pyAHMKa, Cboblmxa oT ¢pupmata ,bBbarapusa
®nyoput” EOOA.“ (3aTBapAT MMHaTa B Ynnposum).

leonoronpoy4BaTenHu pabotu, npoeegeHn B nepmoaa 2007-2012 r noKasBsar, ye ABaTa ¢piaHra Ha Haxoauue
,JIYKMHa nagmHa“ — Yunposum-MsTok 1 Yunposum-3anaa ca 6esnepcnektvsHm (Mosues u ap., 2011; Mosues
n ap.2012).

Mpe3 2021 r. B HaumMoHanHMA reodpoHA e 3aBefeH A0KAAL HA B. HMKoN0Ba 1M KONEKTUB, cnopes pesyatTatuTe
OT KOMTO ca YyTBbPAEHW CNeAHUTE OCTaTbYHM 3amacu oT GyopuTOBa CYpOBMHA 3a Haxogmule ,JIyKnHa
naamnHa“: 299 300 T pyaa (aoKasaHu 1 BeposATHM 3anacu) 1 188 500 T. npeaBapuUTeIHO YCTAHOBEHU pecypcu
(Hukonosa u ap., 2021). CbabprkaHUATa Ha pyaaTa 24-26% CaF,, obaye A onpeaenat KaTo HUCKOKaYyecTBeHa.

CbnocTaBka c gaHHuUTe oT SCRREEN2_factsheets_ FLUORSPARupdate, 2023, USGS (2019) u Study on the EU’s
list of Critical Raw Materials (2020) nokasBar, 4e cneg rogmHuTe 2016-2019 B bbarapua npecrasa ga ce
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nobuea dayopuTHa CcypoBMHA M CTpaHaTa HM cnupa ga 6bae yvyacTHMK B cHabgABaHeto Ha EC ¢
dnyopLlinaTosa cyposmHa.

6.3. N3Bogm 3a noteHuman B bbarapua

Hama ny6amyHo obsaBeHa WHbOpMAUMS 33 CErawHOTO CbCTOAHME HA TOJIEMUTE, HAKOM OT KOWUTO
eKCNI0aTUpPaHN B MMHANOTO Haxoaulia Ha ¢GayopuT y Hac. B perMctbpbT Ha KOHUecuM 3a Ao6uB Ha
noasemHu boratcrtea (no un. 2, an. 1 ot 3akoHa 3a Noa3emHuTe 6oratcTea), aktyaneH Kbm 13.12.2024 r. n
Ha/M4eH HA WHTEepHeT calTa Ha MwuHucTepctBoTo Ha EHepreTmkata Ha Penybauka Bbarapus
(https://www.me.government.bg/themes/koncesii-za-dobiv-735-1613.html) OTCbCTBAT JaHHU 3a
eKcnsioaTauma Ha ¢gayopLlunaT B CTPaHaTa KbM AHellHa aaTa.

OdunumanHo nybankyBaHWUTe AaHHM 3a KOAMYecTBaTa 3anacu oT GAyopuTOBa CYpPOBMHA Ha TepUTOpPMATA Ha
Bb/irapus, Kakto M cbbpaHaTa MHPOPMALMA 33 KOHKPETHU — MO-ro/IeMU M NEPCMNEKTUBHM Haxoauuwia Ha
dnyopuT nokasear, ye gopu 6es npeaBapuUTeNHN reooro-NpoyysBaTenHn paboTn y Hac e Bb3MOXKHO Ja ce
3anoyHe gobus. CneaBa, pa3bupa ce, Aa ce OTYMTAT NasapHaTa KOHIOHKTYPa, KaKTO M Bb3MOXKHOCTUTE 33
npeunsyncaeHme Ha gocera yCTaHOBEHMTE Pecypcu M 3anacu B No-BUCOKM KaTeropmm, KakTo U OTKPMBaHETO
Ha HOBM TaKMBa B X04a Ha eKcnjoataumaTa.

HebesussecteH, HO cnabo nonynapusmpaH ¢akt e, Yye GAyopuTOBaTa CYPOBMHA OT HAKOU OBArapcKu
Haxo4MLLa € C NOAXOAALM XaPaKTEPUCTUKM (HUCKMU CbADBPKAHWUA HA LLEPUI, UTPUIA U CYMa HA IAHTAHOMAN)
33 nony4YasBaHe Ha onTuyeH GayopuT. Mpumep 3a ToBa e HaxoauweTo ,,CnasaHKa“. Hapeps, ¢ Bb3MOXKHOCTTa
3anacute my a 6b4aT M3N0N3BAHM B METaNypruaTa Kato ¢aroc 1 aa 6baaT M3vepnaHu 3a HAKOJIKO roAnHU
£06uB, CTOM anTepHaTMBHOTO M3MO/A3BaHE HA CYPOBMHATa B ONTUYECKaTa NPOMMULLIEHOCT 33 MHOTOKPATHO
no-Abnbr nepuos. Toa pasbupa ce U3NCKBA MHBECTULMKN B CbOTBETHUA MHTENEKTYaeH KanayuTeT. obbp
npumep 3a Bb3MOXKHOCTMTE B TOBA OTHOLWIEHME Ca AaHHWUTE, NpeacTaBeHM B MoHorpadusata “Optical
Fluorides” Ha aoueHT a-p MopaaH Myxoscku (MHCTUTYT No MUHepanorua u Kpuctanorpadua, Kbm bbarapcka
akagemua Ha Haykute) (Muhovski, 2012). Tasu KHUra e UANOCTHO W3CNeABaHe, B KOETO MyNTU-
eKCnepuMeHTaIHUTE U TEOPETUYHM M3CeABaHUA U Noc/eaBallM AeNCcTBMA 33 M3pacTBaHe Ha NepdeKTHU
€ANHUYHW UAN CMECEHM a/IKao3eMHU GIYOPULHN CUCTEMU Ca U3JIOKEHU B AETAWNUN. AKLEHTBHT € BbPXY
CaMoCTOSTeNIeH Kanuues ¢ayopua, NpovsBeseH OT eCcTecTBEHUA MUHepan — 6barapcku Gayoput, ymeTto
NpeyYncTBaHe ce OCbLLEeCTBABa Ypes pa3paboTeHa OpuUrmHasiHa, BUCOKOeDEKTUBHA TEXHMKA 33 OTCTPaHABaHe
Ha KMCNOPOZHM 3aMbPCUTENIN U HAKOW PeLKO3EMHMU npumecu. EnemeHTn, npousBeneHU OT M3pacTHATU
KpWUCTanu, Ce U3NON3BaT YCMELWHO B ONTUYHUTE CUCTEMM HA PA3/IMYHU YCTPOMCTBA. YHUKANHUTE ONTUYHM
CBOMCTBA Ha TE3U KPUCTAJIHW CUCTEMW OCUTYPABAT TAXHOTO HEMPEXOAHO 3HAYeHue 3a NMPOM3BOACTBOTO HA
Pas/IMYHM eIEMEHTY 33 HYXKAMUTE Ha BaKYYMHATa Y/ITPaBMOIETOBa-MHbpaYepBeHa OMNTUKA, S1a3ePHU TEXHUKM,
acTpoHOMMUA, IMTorpadusa n cnekTpodoTomeTpma, Xonorpadus n AO03UMMeTPUA.

7. Bbnpocu, cBbp3aHu C OKOJIHATA cpeaa, 34paBeTo u 6esonacHocTTa.

3aHaATYNIACKMAT M apebHOMALWAbHMAT A06MB NpeacTaBaABaT ronam Aan oT rnobanHOToO NPou3BOACTBO
(Hanp. B MoHronus; Barreto et al., 2018 r.), KoeTo npeagnonara 34paBocA0BHM NpobieMn Nopaau UsnaraHe
Ha ¢ayopua v npobnemn ¢ 6esonacHocTTa Ha Tpyaa (FepmaHcKa areHuma no okosiHa cpega, 2020 r.).
MpurembT Ha GAYOp MMA KaKTO NOAE3HU, TaKa U OTpULATENHN edeKTU: TO HamanABa YecToTaTa Ha 3bOHKA
Kapuec, Ho MoXe Aa Npu4mHu Gayoposa Ha 3bOHMA eMalin U CKealeTa B C/ly4ail Ha NPOAB/KUTENHO U3NaraHe
Ha BMCOKM KoHUeHTpaumm (C30, 2019 r.) (SCRREEN2_factsheets_FLUORSPARupdate, 2023). Mma ockbaHa
NnTepaTypa 3a Bb34ENCTBMETO BbPXY OKOJ/IHAaTa cpeia OT M3BANYAHETO M KOHUEHTPAUUATA HA dayopLinaTt ot
rnefHa TOYKa Ha XW3HEeHWA UMKbA. B TAxHOTO LCA npoyyBaHe C npunaraHe Ha cayvait B MuHaTta Lujar
(Ucnanmsa), (Lai et al. 2021) cbobuyiaBaT, Ye BLIIEPOAHUAT OTNEYATHK, CBbP3aH C NPOU3BOACTBOTO Ha 1 TOH
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KOHLEeHTpaT oT payopunar (79,2 % CaF,), Bb3nm3a Ha 174 kg COz-eq. OCHOBHUTE NPUHOCK 33 Bb34ENCTBUATA
ce AbAXKAT Ha NoTpebaeHMeTo Ha AM3eN OT MAWMHUTE M FreHepaTopUTE HA MACTO B eTanuTe Ha fobus u
ToBapeHe/TerneHe (OCHOBEH MPMHOC MO OTHOWeHMe Ha 11 KaTeropuu Ha Bb3aeilcTBMe OT 16) M Ha
MHdpacTpyKTypaTa/obopyaBaHeTO Ha MMHATA (OCHOBEH MPMHOC MO OTHOWeEHMe Ha 4 KaTeropum Ha
Bb3aenctane) (SCRREEN2_factsheets_ FLUORSPARupdate, 2023).

9. HopmaTuMBHM U3UCKBaHUA, CBbP3aHU C NPOU3BOACTBOTO, ynoTpebata n npepaboTkarta Ha
ONYOPUT
He moxe aa 6bae naeHtnduumpaHa MHGOPMaLMa No TO3M KOHKPETEH acneKT.

10. TeHgeHUUN B u3cneaBaHUATA U pa3paboTKuTe

TeXKN N NeKn peaKo3eMHU enemeHTU, HMobui, dayoput u docdatn, KakTo u xadpHuin (Hf), TanTan (Ta),
CKaHAMM (Sc) M uMpKoHWIA (Zr) YecTo ce cpewaT B acouMauMs C anKalHM CKaauM M NO-CreuuanHo B
KapboHaTuTW. B LleHTpanHa 1 lOxHa EBpona Ha/iMuMeTo Ha M306MAMe OT anKaiHU BY/JKAaHWUYHW CKau
NOKa3Ba BepOATHOCTTa OT/IaraHUATa Aa CbLLECTBYBAT B PAMKUTE HA OKOJO KMIOMETbP OT MOBbPXHOCTTA.
MPOeKTbT We Hanpasu NoeTanHa MPoMAHAa B MOAEAUTE 3@ MPOYYBaHE Ha anKaAHW U KapbOHaTUTHU
NPOBWMHLMMK, W3NON3BAMKM MWHEPANOrvsa, MNeTPoNorMA U TEeOXMMMUS, KaKTO W  Hal-CbBpemeHHa
MHTepnpeTaumMa Ha reodusmKa C BMUCOKA Pas3AeAUTENHA CMOCOBHOCT M MHCTPYMEHTU 33 U3MepBaHe B
COHAAXM, 33 Aa HanpaBu CTabuIHN NPOTrHO3M 3a NepPCneKkTUBUTE 3a MUHEpPanu B AbnbounHa. Pesyntatute
e 6baaT BKAOYEHU B HOBM reomodenn B pasnmMyHn mawabu (SCRREEN2 factsheets FLUORSPARupdate,
2023).

®nyopuTbT, Npou3xoxkaal, oT CeAMMEeHTW, e onucaH BbB GOCHOPUTHM CKaaW, B KOUTO € yCTaHOBEHa
KOHLEeHTpauma Ha dayop oT 2 Ao 4 ternoBHU %. DochopUTHUTE 3aNeXN MOraT Aa HAAXBbPAAT 1 muanaps,
METPUYHM TOHa pyaa (Hayes et al. 2017). ®ayopuTsbT CbL,O NPUCHCTBA KATO 3anb/iBaHe Ha MYKHAaTMHM BbB
BapOBWK U fonoMUT. OCTaTbYHUM OTNaraHus oT GayopunaT ce HammnpaT B U3BETPEHM 30HU M noyBa (BGS, 2011;
Hayes et al. 2017). B Bbarapua ca M3BECTHW HAKOJKO MO-rofieMn Haxogumuwa Ha ¢ocdoputn (Haues, 1988).
TakmMBa ca: KOHKpeunoHHo-dpochopmTOBOTO HaxoamLwe CaHMANHOBO, CEBEPOM3TOYHO OT rp. [1eBeH, B KOETO
KOHLEeHTpaumATa Ha ¢ayop Bapupa ot 0,6 fo 3,88 TernosBHM npoLeHTa; Haxoauwe AbnboK u3sop, U3TOK-
FOroM3TO4HO OT rp. MNNoBAMB B MUKPO3bpHECTUTe GochopmuTH, Ha KOETO Ca AOKIALBAH CbAbPXKaHMA Ha ayop
Hag 3 Tern. %; Haxoauwe BykopoBum- MHLM, ceBepo3anagHo ot Codusa u ap., 6e3 ceegeHuns 3a dayopa B
TAX. HAMa poknagBaHM AaHHW 33 GNYOPUTOBU WMHMKEKLMU cpefs, AO0SIOMUTM, BAapOBULM U meprenn ot
Bbarapckm Haxogmila, BBMPEKWU LIMPOKOTO MM Pa3nNpOCTPaHEHME HA TepUTOpMATa Ha CTpaHaTa. B ToBa
OTHOLIEeHWe 0cobeHO BHMMaHME 3aC/y»KaBaT CeANMEHTHUTE NPOoABAeHUA ¢ GNyopuToBa MUHEPANM3aLnA B
CeBepHoOBbArapcKaTa obnact (Meprenum, BapoOBULK, LONOMUTK), 32 KOUTO AaHHUTE ca TBbPALE OrPaHUYEHM.

HAama cBegeHMsA 33 NpoyyBaHe M M3CNeABaHMA HA HAaxo4MWaA Ha KapboHaTuTn B Bbarapus, HO e dakT
Ha/ZIMYMETO Ha afIKa/IHU BYIKAHUUYHM CKanW U UHTPY3UBM Ha TepuTopuATa Ha cTpaHaTa (Dyulgerov, 2020).
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