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MPABOBI ACNMEKTU NEPEPOBKM 3ANI3HUX PYQ
KPUBOPI3bKOIO 3ANI3OPYAHOIO0 BEACEWHY

(MpedcmaeneHo 4neHoM pedakyiliHoi Konezil 0-poM 2eos.-miHepasoa. Hayk, npod. B.M. 3azHimkom)

YuHHa pedakyis lNodamkoeozao kodekcy dornycKae pi3HOHUMaHHS 8 mpakmyeaHHi mepmMiHa "nepeuHHa nepepobka MiHepasbHoI cu-
poeuHu". 3okpema, noGamkoei op2aHu eeaxxatomsb, W0 NepeuUHHa rnepepobka MiHepasibHOI CUPOBUHU BKITHOHYA€E 00epXKaHHSI MazHemu-
moeo20 KoHUueHmpamy, sikuli y makomy eunadky nidnsizae ornodamkyeaHHro. Tobmo Jdesiki 2ipHu4o36azayyeansHi nidnpuemcmea
CMukHynucs 3 npobsiemMoro nodeiliHo20 orodamkyeaHHsI, W0 3a2POXye 3HaYHUMU ¢hiHaHcosumu empamamu. BidnoeidHo, ye 3ymoeusio
eubip memu 051 HanucaHHsA yiei cmammi, Memoro sIKOi € MpoeedeHHsT HayKo8020 GOCITIOKeHHST U000 3MiHU MiHepaslbHUX ¢hopM Kopu-
CHUX KonaJluH (3ani3Hoi pydu), ix agpe2zamHo-¢gha308020 cmaHy, KpucmasnoxiMiyHoi cmpykmypu nid yac eaupobHu4uUx npoyecie Ha Goby-
eHOMYy, OpobunbHOMy ma 36azavyysaslbHOMy eupobHuuymeax e2ipHu4yo3bazayyeanbHux nidnpuemcme Kpueopixoks, a makox
ecmaHo8JIeHHS], Ha IKOMy came emarli eUpo6HuUYmea 3asepwyembCcs nepeuHHa rnepepobka KOpUCHUX KonanuH Ons yinel ornodamky-
8aHHs1 PeHMHOIO NM1amoro, i Yu eidnosioae no3suyis nidnpuemcme w000 06MexKeHHs1 NepaUHHOI nepepobku cmadieto OpobsIeHHs 8UMO-
2am [Todamkoeozo kodekcy YkpaiHu.

Knro4oei cnoea: nodamkoeuli kodekc, HaOpoKkopucmyeaHHsl, nodeiliHe onodamkyeaHHsl, MiHepasibHa cUpo8UHa, 3asi3opy-

OHul 6aceliH.

Bctyn. 3anisHi pyau € OCHOBOK YOPHOI MeTtanyprii
YkpaiHn. OcHoBHUM 3anisopyaHum 6aceiHom Ykpainn € Kpu-
BOPI3bKWIA, ie AesiKi ripHnyo3baradyBanbHi MignpuemcTaa po-
3pobNsTL  NOKNagu 3anisucTMx KeapuuTie i GaraTux
MarHeTUTOBUX i reMaTUTOBMX KBapLMTIB NaneonpoTepo3on-
CbKOrO BiKY.

BunpobyTok, neperMHHY o6pobky i 3b6aravyeHHs 3anisHux
pya KpuBopisbkoro 3amnizopygHoro GaceriHy 34iMCHIOTb
psa4 ripHmyo-3baradyBanbHux kombiHaTie (M3K), siki po3po6b-
NSTh Taki pogoBMLLa:

o Llentpanbhun (LUF3K) — Benuka MetoBatka, MNeTpoB-
cbke, ApTeMiBCbke poaoBuLLa, WaxTa iM. OpmpKoHikiase;

e NigHiyHnM (MF3K) — MepwoTpasBHeBe i MaHHIBCbKe po-
OOBMULLA 3ani3UCTUX KBapLUUTIB;

e [Hryneubkun (IF3K) — IHryneubke pogosulle 3anianc-
TUX KBApLUMTIB;

e NMiaeHHni (MIF3K) — CkentoBaTcbke pofoBuLLE 3ani-
3UCTUX KBAPLMTIB;

o MAT "Apcenopmittan Kpueui Pir" (MAT AMKP) — Ba-
NABKMHCBbKe | HOBOKpMBOpI3bke podoBuLLa 3anisaucTnx Kea-
pumTiB;

¢ MNAT "Cyxa banka" — 6araTi 3ani3Hi pyan B nonsx waxr
"tOBinenHa" i "Im. dpyH3e".

FpHMyo3baravyBanbHi nignpuemcTea 3a3Buyan ob'en-
HylOTb A00yBHe, opobunbHe i 30aravyBanbHe BUPOOHUU-
TBa. llignpvemctBa po3pobniolTb MEpPeBaKHO MOKMaau
3anisaucTuX KBapuMTiB MNaneonpoTepo30MCbKOro BiKy, SKi

NpoxoAsTb MEPBUHHY NepepobKy Ha ApobunbHux dabpu-
Kax, y pesynbTaTi AKOi OTPUMYIOTb 3ani3Hy pyay, fka € To-
BapHO MpOAYKLIE MNiONPUEMCTB i SIKYy BOHU MOXYTb
peanizyBaTu sik roToBy TOBapHy npoaykuito. Came usi npo-
AyKUia TpaguuinHo nignarana peHTHOMY onoAaTKyBaHH. Y
noganslwomy BigbyBaeTbca npouec rnmMbuHHoro 36ara-
YeHHs noapibHeHoT 3ani3Hoi pyan Ha pygosbaradyBanbHUX
habpukax, yHacnigoKk 4YOro YTBOPKETbLCSH MarHeTUTOBUWA
KOHLIEHTPAT, SIKUIA SIKICHO BifpPi3HAETLCS Big NepBUHHOI 3arni-
3HOT pyauM i KU paHiwe He onodaTKOBYBaBCS.
MocTaHoBKa nuTaHHA. [pobnema nongarae B Tomy, LLO
B HOBIN pepakuii MogaTkoBoro kogekcy Ykpainum (MK) (2011)
HeYiTKo chopMybOBaHe NOHSITTSI NEPBUHHOI NepepobKM Mi-
HepanbHOi CUPOBUHW, a came: "nepsuHHa rnepepobka (36a-
2a4eHHs1) MiHepasbHOI CUPOBUHU sIK 8UQ 20CnodapchbKol
OignbHOCMI 2ipHUY020 NidrpueMcmea 8KIrYae CyKyrnHicmo
onepauit 36upaHHs, OpobrieHHs1 abo MeneHHs, CyWKy, Kna-
cugpikauito (copmyeaHHsi), bpukemyeaHHs1, 36a2a4eHHs i-
3UKO-XiMiYHUMU Memodamu (6e3 SIKICHOI 3MiHU MiHeparibHUX
¢hOpM KOPUCHUX KOMasuH, ix agpeaamHo-¢gha308020 cmaHy,
Kpucmasoximi4yHoT cmpyKkmypu), 3a 8UKITIOYEHHSIM az2riome-
pauii/epyokysaHHs pydu 3 mepmiyHoto 06pobkoro, azrnome-
pauito ma 36azavyeHHs1 @hi3UKO-XiMiYHUMU Memodamu, a
makox MOoxke eK/ro4amu rnepepobHi mexHonoeii, Wo € crie-
uianbHUMuU gudamu pobim 3 00bysaHHS KOPUCHUX KonanuH
(nid3emHa 2a3ugbikauis ma eunaesisiHHs, XiMidHe ma bak-
mepianbHe 8urly2o8yeaHHs, OpaxHa ma eidpasniyHa

© Muxannos B., LLHokoB C., Koctpyba A., XaputoHoBa T., [puropesa X., Tkanuy M., 2022

ISSN 1728-3817



FEONOrIS. 1(96)/2022

~ 65 ~

po3pobka po3cunHux podosuw, 2idpasniyHuli mpaHcriopm
2ipHu4uUx ropid rnoknadie OHa eodolim)". Lis pepakuia Ha-
Aana 3mory nogaTtkoBUM OpraHam BBaXaTu, WO MepBUHHA
nepepobka MiHepanbHOI CUPOBMHWN BKITKOYAE MarHeTUTOBUIA
KOHUEHTpaT, sIKMiA y TakoMy BunafKy nignarae onogarky-
BaHHIO. To6TO gesiki ripHuyo3baradyBanbHi nignpuemMcTaa
KpurBopixoks CTUKHYNUCst 3 npobnemMoto noaeinHoro onoaar-
KyBaHHS, WO 3arpoXxye 3Ha4yHUMM hiHAHCOBUMU BTpaTamm
(MpeTbca Npo Minbapau rpveeHb). He notpebye fokasis i
Te3a npo Te, WO NoAgiiHe onoAaTKyBaHHSA € BKpaln HeraTu-
BHMM i HeGe3neyHum aBumLeM. Y LbOMY BUNAAKY NPUCYTHI i
NOPYLUEHHs NPUHUUMNY HeaUCKpUMIHaUIT, | HeCnpUATIMBUA
BMMVB Ha iHBECTYBaHHS, TOBAapoOOMiH, BHYTpIlLHbOAEPXA-
BHY NOJAaTKOBY CUCTEMY TOLLO.

Lle notpebye npoBefeHHS HAYKOBUX AOCHIMKEHb LLIOAO
3MiHM MiHepanbHUX OPM KOPWUCHUX KOMamnuH (3anisHoi
pyam), ix arperatHO-pa3oBOro CTaHy, KpUCTanoXiMiyHOi
CTPYKTYpU MiA Yac BUPOOHMYMX npoueciB Ha [obyBHOMY,
ApobunbHoMy Ta 36aravyBanbHOMY BUPOOHMUTBI FipHUYO3-
6aravyBanbHuUx nignpnemcTs KpnBopixoks, 3 METOI BCTaHO-
BMIEHHS,, Ha $SKOMYy eTani BMPOOHULTBA 3aBEPLUYETHCS
nepBrHHa Nepepobka KOPUCHUX KONanuH Ans uinen onoga-
TKYBaHHS PEHTHOIO MraToto, i UM Bignosigae noauuia nign-
PUEMCTB LWoa0 obMeXeHHS NEPBUHHOI Nepepobkn cTagieto
ApobneHHs Bumoram [NK Ykpainn (2011) Ta iHWKX iHCTPYK-
TUBHUX OOKYMEHTIB ([ipHUYUl 3aKoH. .., 1999; Knacugikauis
3anacis..., 1997; Kodekc Ykpairu "lpo Hadpa"..., 1994; o-
nIoXXeHHs1 npo [epxasHy..., 2015; [Npo 3ameepdXeHHs o-
JTOXKeHHS..., 2003 Ta iH.).

OTxe, ronoBHMM 3aBAaHHAM JocnigkeHb 6yno BcTaHo-
BWTW, Ha koMY eTani BupobHuumx npouecis M3K 3aBepLuy-
€TbCsl NepBUHHA Nepepobka MiHepanbHOi CUPOBWHU, @ came
3ani3Hoi pyaw, i um BiabyBaloTLCH AKICHI 3MiHW PyAHOT peYo-
BWHW Nig Yac i 36aravyeHHs.

Ctucna xapakrtepucTuka reomnoriyHoi 6yaoBu 6a-
cerHy. KpuvBopi3bkuii 3anizopygHuin GacenH cknageHun
0CafoBUMK i ByNIKaHOrEHHO-0CaloBMMM rMUBOKO MeTamop-
izoBaHUMU YTBOPEHHAMM NaANEonpoTEPO30t0 KPUBOPI3bKOT
cepii, sika BKMOYa€E Taki CBITM (3HU3Y): HOBOKPUBOPI3bKY,
CKEenNBaTCbKy, CakcaraHcbKy, roaHLUIBCbKY | nepekprBaroyy
il rmetoBaTCbKy cBiTU. [eonoriyHa 6ygoBa H6aceriHy onncaHa
B YMCMNEHHUX HaykoBux nybnikauisx (benesues. benesues,
1981; lypcbkull ma iH., 2008; [epxasHa eeonoaidyHa...,
2005; [oszuti ma iH., 2017; Kydens, 1984, Kynuw, Mnom-
Hukos, 2005; JlazapeHko u Op., 1977; Muxalinoe ma iH.,
2007; Pydbko ma iH., 2010, 2012, 2013; CmipHO8 ma iH.,
2010, 2012 Ta iH.). OCHOBHOIO NPOAYKTMBHOIO TOBLLEIO 3ani-
30pyaHoro bacelHy € cakcaraHcbka cBiTa, B po3pisi sikoi be-
pyTb y4acTb CiM 3ani3sucTuX rOpu3OHTIB 3aBTOBLUKM Big 20
no 145 m, cknageHux MarHeTUTOBUMMMU, cunikaT-MarHeTuTo-
BMMM, MarHeTUT-CUMIKaTHUMK, MarHeTUT-kapboHaTHNMMU,
MarHeTuT-kapboHaT-cunikaTHUMK,  kapboHaT-MarHeTUTo-
BMMM, KapOoHaT-cunikaT-marHeTuToBuMu, kapboHat-cuni-
KaTHUMMW, remaTuT-MarHeTUTOBUMW KBapLMTaMu, a B 30HaX
rinepreHe3y — MapTUTOBUMU, ANCMEPCHOrEMaTUT-MapTUTO-
BVMMM, reMaTuT-MapTUToBMMKU pyaamu. Mpoluapku 3anisHmx
py4 3yCTpivaoTbCs TaKoX Y rAaHLIBCbKIW CBITI.

BuginseTtbca gekinbka reonoro-npomMucioBnx TUNIB pya:
cakcaraHCbKUM, iHryneubkun, nepLlioTpaBHEBHWUN, CKemto-
BaTCbKWIA, MpaBoOepexHUIA, BepXiBLUEBCLKUIA, Binoropoach-
kui. Mepwi Tpn € Garatumn pygamu (BMIcT 3aniza 46 % i
GinbLue), YoTupK iHWKX — BigHMMK (BMICT 3aniza 20—45 %).

OcHoBHi 3anisopyaHi pogoBuwia 6acenHy: IHryneupbke,
CkentoBatcbke-MarHeTtutoBe, CkenioBaTtcbke, BansiBkuH-
cbke, HoBokpusopisbke, Llaxta "liBHiYHA" iM. BansiBka,
Waxta "TiraHT-rnnboka”, CxigHoBansaBkuMHCbKe, iM. KipoBa,
llaxta "BatbkiBWwuHA", Benuka [netoBatka, LUlaxTta
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"KoeTHeBa", Laxta im. PpyH3e, LaxTa "KOBinenna", Wa-
xTa iM. NleHiHa, LaxTa "MBapginceka”, WWaxTa im. OpmxoHi-
Kiase, MNMepsomainceke, LaxTta "lMNepBomaiceka”, AHHIBCbKE,
MeTpiBCcbke, XKoBTOpiYeHCbKe, APTEMIBCEKE Ta iH.

OcHogHi Tvnu 3anisHux pya Kpusbacy:

o JlerkosbarayyBaHi HEOKMCHEHI MarHETUTOBI KBApPLIUTY 3 re-
MaTUTOM, MapTUTOM Ta iH., cepeaHii BMIicT Fe = 33,3-34,2 %,
nepeBaXHO CKeNBAaTCLKOro TvMy (pogosuila IHryneuske, Cke-
noBatcbke-MarHeTutoBe, HoBOKpMBOpI3bke, [lepBomanchke,
BansiBkuHcbke, AHHIBCbKe, Benuka [netoBaTka Ta iH.);

e baraTi 3anisHi MapTUTOBI, reMaTUT-MapTUTOBI, piaLue
MarHeTUTOBi, reMaTUT-MarHeTUTOBi, reTUT-3ani3ocna-
KOBO-MapTUTOBI pyaM CaKkcaraHCbKOro Tuny 3 BMICTOM
46-67 % Fe (cepenHe 56,7-58,1 %), P20s — 0,02 %, S —
0,16 %, npencTaBneHi nnacro-, niH30-, CTOBMNOMNOAIGHUMYN
noknagamu noTyxHictio 10—100 wm;

¢ BaxkosbaravyBaHi OKMCHEHi 3amni3nuCTi KBapLuMTWU 30H
rinepreHe3y MarHeTUTOBMX KBApLMTIB; BUAINSAITLCA Pi3HO-
BUOMW: TeTUT-AMcnepcHoremaTuT (3ani3ocniogkoBo)-rema-
TUT-MapTUTOBI, reTUT-QUCNEPCHOreMaTUTOBI TOLLO.

Y cknagi 3anisHux pyg nepeBaxalTb MarHeTuT, rema-
TWT, MapTUT, 3ani3Ha crogka, QUCNEPCHUIA reMaTuT, reTuT,
iHLWi rigpokcmam 3anisa, kBapu, KapOoHaTH, KyMIHITOHIT, 6io-
TUT, XJIOPUT, CUMIMaHIT, rpaHaT, pubekiT, eripyH; apyropsgHi
MiHepanu — anbbiT, amgibon, anatuT, iNbMeHIT, cUniMaHIT,
nipuT, NIPOTWH; rinepreHHi — anyHit, rigpaprinit, KaoniHiT, ni-
MOHIT, XITIOp1an TOLLO.

OKucHeHi pyav npeacTtaBrieHi reMaTuTOBUMWU, MapTUTO-
BVMM, FETUT-MapTUTOBUMU, reMaTUT-MapTUTOBNMM KBapLU-
Tamu 3 pygHVMM Mpollapkamu, CKNageHVMU MNepeBaXHo
3epHamu i arperatamu remaTtuty, maptuty (0,02-0,2 mm),
3ani3Hoi CrtoAKM, MPOMKKM MiXK SSIKMMUW BUNOBHEHI 3epHaMu
KBapuy i kapboHaTy i HepyaHMMM npoLllapkamu, cknage-
HUMU NepeBaxHo kBapLuosnmMu 3epHamu (0,02-0,1 mm) 3 fo-
MILLKOKO ~ OUCNEepCHOro  ApiGHO3epHUCTOro  remaTtuty i
rigpookcuais 3anisa.

Omxe, ona 3anisHux pya KpvBopisbkoro 6aceHy xapak-
TEPHVMM € BUKKYHE PO3MAITTA MiHeparbHOro i XiMiyHOro
cKknagy, a TakoX CTPYKTYPHO-TEKCTYPHUX 0cOBNMBOCTEN pya.
TyT NpUCYTHI pyau pi3HOro reonoro-reHeTUYHOro Tuny (Heo-
KMCHEHI, OKUCHEHI), pi3HOro MiHepanbHOro cknagy (MarHeTu-
TOBi, remaTuT-MarHeTUTOBI, CUMiKaT-MarHeTUTOBI, MarHeTUT-
cunikaTHi, MarHeTUT-reMaTnToBi, KapboHaT-MarHeTUTOBI, Ch-
nikat-kapboHaT-MarHeTUTOBI, MarHeTUT-CUINiKaT-kapOoHaTHI,
reMaTuToBi, MapTUTOBI, reMaTUT-MapTUTOBi, MarHeTUT-map-
TWUTOBI, NIMOHIT-MaPTUTOBI, FETUT-MapTUTOBI). BoHN xapakTe-
pU3yOTLCA NEPEBAXXHO CMYracTol TEKCTYpPO, B SIKi pyaHi
NpoLUapKn YeprytoTbest 3 6e3pyaHUMu, a pyaHi MiHepanu (Ha-
camnepen MarHeTuT, a TakoX reMaTuT, MapTuT, 3ani3Ha cro-
AKa, KyMIHITOHIT, 3ani3ucti kapboHaTu) yTBOPIOIOTL APiGHY
BKpanneHiCTb cepep HEPYAHUX MiHeparniB (KkBapu, HepyaHi
kapOoHaTW, anaTuT TOLLO), arperaTi i 3pOCTKM 3 OCTaHHIMW.
Lli ocobnuBocTi pya poaoBuLL 3yMOBIOKTbL OCOBNUBOCTI iX
noganbLuoi 06pobku i 30araveHHs.

Ctucna xapakrepuctuka nignpuemcrtB. [ipHu4o3bara-
yyBarnbHi kKombiHaTh Kpusopidoksa 3aebinbluoro po3pobnsioTsb
3anisncTi (MarHeTUTOBI) KBapUWTX 3ani3uCTUX FOpPU3OHTIB ne-
peBaXXHO cakcaraHCbKOI CBITW KPMBOPI3bKOI Cepii narneonpoTe-
po30o0 3a3Bumyan kap'epHum crnocobom. Hapamo ctucny
XapaKTepuCTMKy ocHoBHUX 3K Ha OCHOBI BigKpuTOT iHdbopMma-
LiT, sIka iCHye Ha canTax BignoBigHWX NiANPUEMCTB.

UeumpanbHut 3K 3giicHioe BMOoOyTOK, nepepobky
py4 i BUPOGHMLTBO 3amnisopyaHOro KOHLUEHTpaTy i okaTuLLiB
AN MeTanypriiHoi npoMucnoBocTi. BiH BxoanTb oo rpynu
"MerTinBecTt" TOB "MeTiHBecT XonauHr".

[obyBHMIN KOMMMEKC nignpuemcTBa nNpeacTaBrieHni
kap'epom Ne 1 Ha 6asi MmetoBaTCbkOro pogosuLLa (MPOEKTHA
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NOTYXHICTb — 6,0 MITH T MarHETUTOBUX 3ani3NCTUX KBapLM-
TiB Ha pik); kap'epoM Ne 3 Ha 6asi MNeTpoBCLKOro pogoBULLA
(6,0 MrH T); kap'epom Ne 4 Ha 6asi ApTeMiBCbKOro popo-
BMLA (4 MIH T), @ TakoX wWaxTot iM. OpaKoHikia3e, Lwax-
Toto iM. ApTema Ne 2 i waxtoto "liraHT-rmmboka", ski
po3pobnsaoTb MarHETUTOBI KBapuutk noknagy "MiBaeHHO-
MarHeTtutosa" (1,6 MnH T).

MepepobHuin komnnekc BkNoyae ApobunbHy dabpuky
NOTYXXHICTIO 28 MITH T pyan Ha pik, 36aradyBanbHy habpuky
NOTY>KHICTIO MOHaA, 6 MIH T 3ani30pyaHOro KOHUEHTpaTy Ha
pik, pabpuKy orpyakyBaHHS MOTYXXHiCTiO noHag 2,0 MAH T
OKaTULLIB Ha piK, AOMOMIKHI Liexa, LUIaMOCX0BUILLE.

Y 2020 p. Ha kombiHaTi 6yno BupobneHo 4840 Tuc. T 3a-
ni3opyAHOro KOHUEHTpaTy i3 BMicToM 3anisa 66,3—68,0 % i
2840 Tuc. T okaTuMwWiB i3 BMicTOM 3ani3a 59,9-63,5 %. OcHo-
BHi CnoxwuBadi npoaykuii kombiHaTy: KpnBopixcTtanbs, A3oB-
ctanb, AHinposcbkuii MK, meTanyprinHi kombiHaTu MNonbLui,
PymyHii, CnoBadumnHu, Yexii.

MisHiyHul 3K Takox BxoguTb Ao rpynu "MeTiHBecT" i
3[iACHIOE NOBHWIA TEXHOMOTIYHUIA LMK Big BUAOOYTKY 3aris-
HOi pyaM 0O BUFOTOBIEHHS 3ani30py4HOro KOHLUEHTpaTy
(BmicT 3anisa 66 %) i okaTuwie (BMicT 3anisa 60,3-63,5 %).

CuposuHHo 6a3oto nignpuemcTsa € NeplioTpaBHeBe i
"aHHiBCbke poaoBUMLLA 3aMi3UCTMX KBApUUTIB i3 3aranbHUMmM
3anacamu noHag 3,1 mnpa T pyam, ski po3pobnsaioTbes Ka-
p'epamu. MNepLuoTpaBHEBUI Kap'ep — OAMH 3 HaMBINbLWKX B
YkpaiHi, Moro AoBXuHa carae 3 Tuc. M, WMpuHa — 2,5 Tuc. m,
rmubuHa — 400 m (nMpoekTHa rmubuHa 650 m). MaHHIBCbKMIA
kap'ep 3 goBxuHow 5250 M, wupuHoto 1200 M, rmMBuHO
275 M Ma€e NPOEKTHY NPOAYKTMBHICTE 10 MNH T pyau Ha pik.

MepepobHMn KOMNEKC NignpuemMcTBa BKIOYaE TpU Apo-
OunbHi abpukn, ABi 36aradyBanbHi habpuku, ABa Lexu BU-
pobHUUTBa oOKaTMWIB | pag  OONOMiKHMX uexiB. Ha
36aravyBanbHUX habpukax ApobrneHa pyaa npoxoauTb Tpu
cTagii nogpibHeHHs, 36aravyeHHs Ha MarHiTHUX cenapaTopax,
Jelunamadiio i pinbTpauio, B pesynbTtaTi YHoro oTpuMyoThb 3a-
Ni30pyOHWIA KOHLUEHTPAT i3 BMiCTOM 3ani3a 66 %. Y uexax Bu-
pOGHMUTBa OKaTULLIB OTPUMYIOTH OKaTuLLI i3 BMICTOM 3ani3a
60,3-63,5 %. Y 2020 p. 6yno BnpobreHo 3ani3opyaHOro KoH-
ueHTpaty 12650 tuc. Ti6500 TUC. T oKaTuULLIB.

OcHOBHUMM cnoxmBavaMm NpoayKLii KombiHaTy € Halnbi-
NbLUi MeTanypriviHi nignpuemctea Ykpainn, €sponu i Kutato.

IHayneubkull 3K — HanGinbLWWIA B YKpaiHi BUPOOHWK 3a-
ni3opygHOro KOHUEHTpaTy i3 BMICTOM 3anisa Big 64 % 0o
67 %. Po3pobnisie IHryneLbke pogosuLLe 3anisucTnx KBapLm-
TiB. Ha nignpuemMcTBi BUKOPUCTOBYETLCS LIMKNIYHO-NOTOKOBA
TexHonorisi BuaoOdyBaHHS pyan 3 BUKOPUCTAHHSM aBTOMODi-
NbHO-KOHBEEPHOrO TpaHcnopTy. BbanaHcosi 3anacu pyan —
1,2 mnpa 1. Bxogutb go rpynu "MeTiHBecT XonauHr".

MignpremcTBO cneuianiayeTbca Ha BUAOOYTKY i nepepo-
Oui 3ani3ncTnx kBapumTiB IHryneubLKoro pogoBuLla, posrta-
LIOBaHOro B niBOEHHIN YacTUHiI KpuBopisbkoro
3anisopyaHoro 6aceviHy. Po3pobky pogoBuLia 34ilcHIOE Ka-
p'ep 3 BUPOOHMYOIO MOTYXKHICTIO FipHNY0i Macu 70 MIH T Ha
pik. MakcumanbHuin po3mip Kycka nigipsaHoi pyay 1200 mm.
3BigTK pyaa noTpannsie Ha apobunsHy gabprky BUPOOHW-
YOI MOTYXKHICTIO Nepepobkn NoHad 36 MAH T pyAKN Ha pik.

36araveHHsa BigbyBaeTbca Ha ABOX 30arayyBanbHUX
¢abprkax 3 piYHOK BMPOOHMYOK MOTYXKHICTIO MOHag
14,5 MINH T KOHLEHTpATy Ha pik i3 BMiCTOM 3anisa 63,7—
67,0 %. TexHonorivHa cxema 3b6aravyBarnbHuUX ¢abpuk
BKMtoyae 4 cragii opobnexHs, 3 crtagii noapibHeHHs i 4-5
cTafin MarHiTHOI cenapadii. Y KOXHiln ctagil oTpUMytoTh Bid-
X0Au, a NPOMMNPOAYKT nepepobnsoTe gani. Ak onepadito
nonepegHLoro 36arayeHHs1 3aCTOCOBYIOTb CyXy MarHiTHy
cenapadito y cnabkomy noni. Ha pabpuui Ne 3 sactocoBaHo
cxemy camonomeny pyau; nepegbaveHo apobneHHs
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cuposuHn go 300 mm, ABi cTagii noapibHeHHa i Tpu cragii
MarHiTHOI cenapadlii, WO BUKOHYETLCS B 2—3 NPUIAOMMU.

Y uinomy no komGiHaTy B pe3ynbTaTi MOBHOIo LuKIy 36a-
rayeHHs i3 pyau 3 MacoBOK 4acTKOK 3aranbHoro 3anisa
(Fesar) 32,6—36,7 % OTPMMYOTb KOHLIEHTPAT i3 MacoBoOIo Ya-
cTkoto Fesar 63,8-63,9 %, BonoricTio 6nussko 10 %. Pyan
HanexaTb [0 kaTeropii Baxko 36aravyBansHux. MNoganslie
30arayeHHs1 34iINCHIOETBCA B LEXY MarHiTHo-hnoTauiniHoro
36araveHHs, ae BiabyBaeTbCa BUPOOHNLTBO KOHLIEHTpaTY 3
MacOBOH YacTKOK 3anisa noHag 67,0 %. Y cepegHbOMy Ha
pik KOMOiHaT BMNyckae 6rM3bko 12,4 MITH T KOHLIEHTpATY.

MAT "IH3K" peanisye 3ani3opyaHuii KOHLEHTPAT i3 BMi-
cToM 3anisa Big 63,7 % 0o 67,0 %. PiuHuin o6'em peanizauii
nNpubnusHo carae 14 MnH T KOHUeHTpaTy. OCHOBHMMM Cro-
xuadamu €: MAT "MMK im. Inniva" (m. Mapiynons), BAT
"3MK 3anopixcrans" (m. 3anopixoksa), BAT "Anuyescbkuii
MK" (m. Anyescbk), BAT "MK Asosctanb" (M. Mapiynons),
MAT "E€HakiiBcbkun M3" (m. EHakieBe), nignpuemcrtea Kn-
Taw, YropwmHu, Yexii.

liedeHHut '3K B1pobnsie 3ani3opyaHUA KOHLEHTPAT i
arnomepart. BugobyTok pyan 30incHIOETLCS BIOKPUTUM CrO-
cobom Ha CkentoBaTCbkOMY pogoBuLLi 3 6anaHcoBMMM 3a-
nacamm MarHeTUTOBUX KBapuuTiB — 962,2 MIH T, OKUCHEHUX
kBapumTiB — 53,6 mnH T. Pyaa noctynae Ha apobunbHi da-
Opwukn, ge BctaHoBneHi apobapku Tuny KK 1500/180; KCA
2200; KMA 2200.

TexHonoriyHa cxema 3b6arayeHHs BKMYae Tpu cragii
noapibHeHHs i 4-5 cTagi marHiTHOI cenapadii. Ha KoxHin
cTagii oTpMMyHTh BiAX0AM, @ NMPOMMNPOAYKT NepepoonsioTb
aani. OcHoBHUM MeToZioM 36aravyeHHs € MarHiTHUA y cnab-
KoMy noni. Ha 36arayyBanbHux pabpukax BUKOPUCTOBYHOTH
mnvHm MUY 3,6 x 5,0; MWL, 4,5 x 6,0; MWL, 3,6 x 5,5; ma-
rHiTHI cenapaTopu Tuny NBM-120/250; Bakyymdinetpu Oy-
100. Y pesynbTarTi i3 pyan 3 MacoBOK YaCTKOK 3aranbHOro
3aniza 35,01 %, 3anisa marHitHoro 27,33 % OTpuMMYyOTb
KOHLIEHTPAT i3 MacoBOH YaCTKO Fesar — 64,77-65,31 %, Bo-
noricTto 6nm3bko 10 %.

Y 2019 p. KomGiHaT BUpoOMB 12,343 MIH T KOHLIEHTpaTy
i3 BMicTOM 3ani3a 64,77-65,31 % i 0,946 mnH T arnomepa-
TiB i3 BMicToMm 3anisa 53,31-54,13 %. MNpoaykuis kombiHaTy
HaAXoAuTb Ha MeTanypriviHi - nignpyemcTea  YkpaiHu,
Monbuwi, Yexii, CnosayumHu, KOrocnasii, PymyHii.

MAT "AMKP" BnpobyBae 3anisHi pya BansaBkMHCBLKOTO i
HoBokpuBopisbkoro pogosuly. [ipHU4o-36aravyBanbHUNI
komnnekc MAT "AMKP" cknagaetbcsa 3 gobyBHoro, opobu-
nbHOro i 36arayyBanbHOro BUPOOHULITB.

BrnaobyTok KOPpUCHMX KOManNuH BEAETHLCS BIAKPUTUM CMO-
cobom y aBox kap'epax: Ne 2-6uc (rmubuHa 280 M) — Ha
Hosokpusopidbkomy i Ne 3 (rmmbuHa 315 M) — Ha Bansasku-
HCbKOMY pogoBuax. BuxigHow cupoBMHOW Kap'epy
Ne 2-6ic € HeokucHeHi 3anisaucTi kBapuuty | i Il 3anismcTmx
rOPU30HTIB CakcaraHcbkoi CBiTHW, a kap'epy Ne 3 — IV 3anisu-
CTOro ropmn3oHTY Ti€l X cBiTW. BuaobyTok 3aiiicHoTb 3a Ao-
nomorot 6ypoBubyxoBux pobiT. Ha BHyTpilLIHbOKap'epHUX
apobapkax BinbyBaeTbcs NepBUHHE OPOONEHHS pyaHUYHOT
Macu Ao po3mipiB He Binbwe 1200 MM, WO NpuBOAUTL 40
YTBOPEHHSA KOHAMLIAHOI CMPOBUHW, sika MOXe 3bepiratuca
SIK roTOBa NpoAyKUist Ha pygHWUX cknagax cupoi pyau. Ane
Ginblua YacTnHa cupoi pyan nepefaeTbCs Ha HacTyMHe Apo-
OvnbHe BUPOOHMLTBO.

Ha gpo6uneHux dabpukax Ne 1 i 2 BuxigHa pyaa po3mi-
pom go 1200 MM npoxoauTb YOoTUPW cTagdii ApobneHHs 3
rPOXOYEHHSM i KnacudikaLiero 3 NocnigoBHUM 3MEHLLEHHAM
po3mipy ynamkis 4o po3Mipy wmaTkie He Binbwe 350 mMm
(1 cragis), He Ginbwe 90 mm (2 cTagis), 20 mm (3 cTagin)
i He BinbLie 12,5 % knacy +20 mm (4 cTagis).
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Ha pyposbaravyBanbHux abpukax Ne 1 i 2 3baravysa-
NbHEe BMPOOHULTBO 34iNCHIOETLCS TakMMM TEXHOMOTYHUMMN
onepauisiMu, sik nogpibHeHHs (MeneHHs), knacudikauisi, Mo-
Kpa MarHiTHa cenapauisi, AelunamMadisi, 3HeBOAHEHHS.

TexHonoriyHa cxema 36arayeHHs1 MarHeTUTOBMX 3ari3u-
CTUX KBapuuTiB Ha pygosbaradyBanbHin cabpuui Ne 1
BKItOYae Tpu cTagii noapibHeHHs i knacudikadii, Tpu ctagii
MarHiTHOI cenapauii i cTagilo 3HEBOOHEHHSA KOHLIEHTpaTy
METOAOM BaKyyMHOro pinbTpyBaHHS, MiCNs AKUX roToBuin
KOHUEHTpaT HagxoAuMTb Ha CKraf, a XBOCTM 30arayeHHsi
TPaHCMOPTYHTLCHA A0 XBOCTOCXOBWLL,

Mpouec 3barayeHHs Ha pyposbaravyBanbHin chabpui
Ne 2 mae nogibHun xapaktep, TyT ApobneHi 3anisHi pygu
npoxoasiTb Tpu cTagii noapiGHEHHs i knacudikauii; Tpu cTa-
4ii MmarHiTHoi cenapalii; Tpy cTagii o6e3wnamnioBaHHs, y T.
4. OBi cTagii o6e3wnamMnioBaHHA 3MMBIB TiOPOLMKITOHIB i
TpeTio cTagito obesLnamnioBaHHsA KOHLEHTPaTY BCiX TEXHO-
NOTiYHNX CeKuin neped ginbTpauieto; cTagito 3HeBOAHEHHS
KOHUEHTpaTy MeTOA0M BaKyyMHOro (pinbTpyBaHHS.

FoToBUM NpogyKTOM nicnsa cTagii 36aradyeHHs MarHeTu-
TOBOI pyau € KOHLEHTPAaT MarHeTUTOBUIA, B IKOMY MacoBa
YyacTKa 3anisa 3aranbHoro mae ctaHosutn 65,3 % 3 npunyc-
TMumMmn KonueaHHaMM Big -0,5 % go +0,8 % Big BcTaHoBNE-
HOro 3HaYeHHs; MacoBa YacTka BOJSIOTM B KOHLEHTpaTi He
nosuHHa nepesuwysatn 10,5 %.

Y npoueci 36aradyeHHs BigbyBatoTLCA CYTTEBI 3MiHM XiMi-
YHOro Ccknagy, 30Kkpema BABIiYi 30inbLUyeTbCS BMICT 3anisa

3aransHoro (3 32,1-36,3 go 65,0-65,5 %), ski cynpoBogxy-
H0TbCA 3HAYHMMMK 3MiHaMK MiHepanbHoro cknagy. OcTaHHi
nonararTb Y pPi3koMy 30inbLUEHHI KiNMbKOCTi MarHeTUTy (8o
95-99 %), y ToW Yac sk nepeBaxHa BiNbLWICTb IHWWX MiHe-
paniB (remaTtut, MapTUT, 3arisHa criogka, KyMIiHITOHIT, 3ani-
3ucTi kapboHaTu, kBapL, HEPYAHi kapboHaTh, anaTuT TOLLO)
Mamke MOBHICTIO BUMy4alOTbCA 3 KiHLEBOro npoaykty. Lle
CBi4MTb NPO AKICHI NEPETBOPEHHSA PEYOBUHMW.

PesynbTatn BnacHux pocnigxeHb. Hamvn 6ynu npo-
BeZeHi JoCnimpKeHHs 3MiH, siki BiaOyBalTbCcs 3 MiHepanb-
HO pPe4YoBUHO 3ani3Hux pya KpuBopisbkoro
3anisopygHoro 6aceviHy i KpemeH4yLbKOro 3anisopyaHoro
paiioHy. Ix xapakTepucTuka HagaeThcs 3 ypaxyBaHHAM pe-
3ynbTaTiB  iHWWUX AocnigHukiB  (XKeneaucmo-kpemHuc-
meie..., 1989; JlazapeHko u dp., 1977; Makoecbkuli ma iH.,
2009; lMNasnuwuH, Hoseut, 2008; NasnuwuH ma iH., 2007;
TapaceHko, 2000) Ta OesKMX METOAMYHWUX MaTepianis
(Kypuno ma iH., 2014; llamuw, 2003; KOwko, 1984; FOwko
uodp., 1975 Tain.).

BcTaHoBneHO, LU0 NepeTBOPEHHSI NEPBUHHOIO NOfiMiHe-
panbHoro arperaTy (pyau, MiHeparnbHOi CUPOBWMHU) Ha Mar-
HETUTOBUIA  KOHLIEHTpAT  CYMNpPOBOMKYETLCS  CYTTEBOH
3MIiHOK KOHLIEHTpAaLUii iX roNoBHUX KOMMOHEHTIB — 3aranb-
Horo 3anisa (Fe®®!), kpemHesemy (SiO2), FeO Ta Fe20s
(puc. 1, 2), T06T0 BiAOYBaETLCS SKICHE NEPETBOPEHHS peyo-
BVHW, 3aBASKN YOMY BUHMKAE NPVHLUMMNOBO HOBWI MPOAYKT.

CrexioMeTpuyHUiA
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Puc. 1. CniBBigHOWEHHSI rONOBHUX KOMMOHEHTIB [3aranbHoro 3anisa (Fe'®') Ta kpemHesemy (SiO,)]
y 3ani3Hux pypax Ta npoAayKrax ix 36arayeHHs

Ak 6aunmo, HaBefeHi rpagikv cig4aTe NPo 3aKOHOMi-
PHY 3MiHy cknagy py4 npv ix 36arayeHHi, Wo npu3soanTb 40
MaKCMManbHOro HabnmxeHHs KOHLEHTpaTiB 40 cknagy cTe-
XiOMETPUYHOro MarHeTuTy. 3BMYaliHo, WO Lier edpekT 3ymo-
BIIOETLCS MEpLU 3a BCE BUITYYEHHAM 3i CKNagy NepBUHHOI
pyam BCix HepyaHUX MiHepaniB (nepeBaxHO cunikaTiB Ta Ka-
pboHaris). OgHak 3Ha4Hi NepeTBOPEHHS BiabyBalTbCs i Ha
piBHI pyoHUX MiHepanis. Po3rnsHemo ix.

Ona pyoHux miHepanis 3anisa (MarHeTuTy, remaTtuTy,
MapTuTy) pogoBsuwl KpuBopisbkoro 3anisopygHoro 6a-
CeliHy AaBHO BCTaHOBMEHO (/TazapeHko u dp., 1977 Ta iH.)
nonictaginHicTe OPMYBaHHS, CKMaAHICTb BHYTPILLUHBLOT
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OynoBwu iHOMBIZIB, WMpOKI BapiaLii ximiyHoro cknagy i di-
3MYHMX BracTUBOCTEN, a TaKOX Pi3HOMaHITHICTL dopM
3pOLLyBaHHA MixX cO0Ol0 Ta HepyaHMMM MiHepanamu.
OcTaHHi Hawi AOCMiAXEHHS 3 LUMPOKMM BUMKOPUCTAHHAM
METOAIB CKaHYl4YOi enekTpoHHOI Mikpockonii (SEM) Ta
€reKTPOHHO-30HA0BOro MikpoaHanisy (EMP) possonunu
ogepxaTu BenMKMn obcar AaHux Wodo cknagy Ta CTPyk-
Typu pyaHux MiHepanis 3aniza Kpusopisbkoro sanisopya-
Horo 6aceliHy i KpeMeH4yLbKOoro 3anisopygHoro panoHy.
Ls indbopmauis go3Bonsie 6inbL AeTanbHO OXxapakTepusy-
BaTW MEepeTBOPEHHHA came pyAHMX MiHepanis, nepegycim
MarHeTuTy, Npu rmubokomy 36arayeHHi pya.
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Puc. 2. CniBBigHoweHHA FeO — Fe,0; y 3ani3HMX pyAax Ta npoAykrax ix 36ara4yeHHs

Y3aranbHeHH ofepXaHuX [AaHuxX 3a po3noginiom
Fetcal,03 y marHeTuTax Ta rematutax (puc. 3-5) 4o3sonumno
3poOMTK Taki BUCHOBKM:

1. KoHueHTpauii Fe?>03 samicTb npocToro Gimoaarns-
HOro po3noginy, Lo BiANOBIgAE MAarHeTUTY Ta remaTuty, ae-
MOHCTPYIOTb aCMMETPUYHUIA  pO3NOoAin 3 reHepanbHUM
"MarHeTuToBUM" MakCMMyMOM Ta "fiokanbHuM" Makcumy-
MOM, SKUI 3CYHYTO y Bik BIOCTUTY. ACUMETpisa po3noainy no-
SAACHIOETbCS HAsABHICTIO 3HaY€eHb, LLO BiAnoBigatoTb HE TiNbKK
remMaTtuty, sikuii nepebyBae B CknagHMX 3pPOLLEHHSAX 3 Mar-
HeTuTOM (pUcC. 4), ane 1 MapTUTU30BaHOMY MarHeTuTy. CTy-
NiHb MapTUTU3aLil Bapiloe B LLMPOKNX MEXaXx, 3aBAsKN YOMY
iHOMBIAM MarHeTUTY MOXYTb MaTu cknagHy 6yaoBy 3 Yepe-
AyBaHHAM MarHeTUT—MapTuT Ha PiBHI MiKpO- Ta HAHOPO3Mi-
PHUX AiNsHOK (puc. 5).

2. Y HaBefeHuX poanofinax 3HayHy posfib BigirpatloTb
KoHUeHTpauii Fe®?h0s, aki NOMITHO nepeBuLLylOTh 3Ha-
YeHHs "nokaneHoro" makcumyma (>105 wt%) ax go gocsr-
HEHHS haKTUYHO BIOCTUTOBOIO PIBHS. X HASBHICTb, K i cam
"nokansHUA" MakcnuMyMm, CKopill 3a BCE NOSICHIOETLCH Npu-
CYTHICTIO B MarHeTuTi MiKpo- Ta HAHOPO3MipHUX "BigHOBME-
Hux"  ("BlocTutonoAdibHux")  knactepiB.  Bpaxoytoum
HeJOoCTaTHIO NPOCTOPOBY JoKanbHICTb EMP (~4-5 MKMm) ix
npsiMe BUSIBMIEHHSI HE € MOXITNBUM.

3. TIpUCYTHICTb HM3bKMX (HUXKYE reMaTUTOBMX) KOHLIEHT-
pauin Fet®,03 nerko NosiCHIOETLCA YaCTKOBUM (POPMyBaH-
HSIM BTOPWMHHOIO reTWTY, LLO LUMPOKO CrOCTEPIraeTbCs Ha
MakpopiBHi (puc. 5) Ta B po3pidax CBEPAIOBUH i kap'epax.

3any4yeHHs y3aranbHEHUX OaHMX LLOAO ChiBBigHOLLEHb
SiO2 — Fe®®,03 (puc. 6) y pyaHux miHepanax 3anisa gae
MOXIMBICTb AOMOBHUTW HAaBEAEHI BULLIE BUCHOBKM:

1. KoHueHTpauii SiO2 y pyaHux miHepanax 3arisa Bapi-
0I0Tb Y LUMPOKUX Mexax. 34e0inbLIoro BOHN He NepeBuLLy-
toTb 0,n-1 wt %, ogHaK MOXyTb JOCAraTu W 3Ha4YHO BULLIMX
3HaveHb (5 wt %).

2. Y kooppavmHaTax Fe®@>03 — SiO2 komMnosuuii MiHepa-
niB yTBOPIOIOTb TpeHau, siki fobpe y3roaxyTbecs 3 npoc-
TUMU MOAENSMU ABOKOMMOHEHTHUX CyMillen Tuny [pyaHun
MiHepan (MarHeTuT, remaTuT, BIOCTUT abo retut)] — [SiO2].

3. MigBnweHi kKoHueHTpauii SiO2 noB'A3aHi 3 NPUCYTHI-
CTIO MIKpO- Ta HaHOPO3MIpHUX BKIIOYEHb KpPEMHe3emy
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(kpucTaniyHoro abo amopdHoro). Po3amipy Takux BKMOYEHb
3HAYHO MEHLLI, HbX NpocTopoBa fokanbHicTb EMP (~4-5 mMkm),
O BWKNIOYAE X aHarnis okpemo BiA maTtpuui MiHepany
(marHeTuTy).

4. BkntoyeHHst SiO2 MOXyTb YyTBOPHOBATU Pi3HOMaHITHI
3a POPMOKO CKYMYEHHS, SKi, Ha BigMiHY Bia "BrOCTUTONOAIO-
HUX" KnacTepiB, QIKCYIOTbCA Ha enekTPOHHO-MIKpOCKomiy-
HUX 30OpaxXeHHSIX (pexum compo) y BUrnagi 6inbw TeMHmX
Ta "cTpokaTux" 3a (akTypow AiNsHOK 3epeH (puc. 7). Pos-
Mip TaknX BKITIOMEHb — Ha MeXi po3AinbHOT 30aTHOCTI CKaHy-
IO4Oro enekTPoOHHOro Mikpockona. 3BiAcK Halla ouiHKa iX
MakcMMansHoro poamipy — 0,n Mkm.

MepeniyeHi pe3ynbTat geTanbHUX OOCMiAXEeHb JO3BO-
NAI0Tb BBaXaTw, WO 3aKOHOMIpHa 3MiHa cknapgy pyA npw ix
rnnbokomMy 36araveHHi Ta MakcMmarnbHe HabnKEeHHS KOH-
LEHTpaTiB 4O CKNaay CTEXiIOMETPUYHOrO MarHeTuTy 3ymMoB-
NeHi Aaneko He TifbK1 BUNYYEHHSAM HepyaHUX MiHepaniB 3i
cknagy nepBuHHUX pyAa. Benwvky ponb Bigirpae 1 gaktop "Mmi-
HeparnbHOro" piBHs.

[incHo, nepBuHHI pyaHi MiHepanu (nepLu 3a Bce marHe-
TAT) MaloTh Ayxe cknaaHy 6ymosy. Ix iHamsion Garato B
YOMY ABMSAOTL COBOI0 CyMiLll MiKPO- Ta HAHOPO3MIPHMX Kna-
cTepiB MarHeTuT-rematuT-BrocTUT-SiO2 3 WMpoKMMK Bapia-
LissMM iX cniBBigHOLWEHb. TOMY KOMMO3ULiA 3HAaYHOI YaCTUHU
iHOMBIAIB MarHeTUTy B LNIOMY He BigMnoBigae ctexiomeTpii.
TinbkM pyNHYBaHHA Takux iHOWBIAIB Ta "3BiNbHEHHA" Knac-
TepiB Hagae MOXNIMBICTb 3acobam MarHiTHOI cenapauii
YyTBOPUTK B pe3ynbTaTi 36aradyeHHs 4iINCHO MarHeTUTOBUIA
KOHLUEHTpaT, SKUiA 3a CKNagoM MPUHLMMNOBO BiAPi3HSAETLCS
He TiNbKW Big BUXiAHOI pyau, ane 1 Big i pyaHoi cknagoBoi.
TobTo BigbyBaeTbCA AKiCHa 3MiHa MiHeparnbHOi (hopmu Ko-
pucHoi konanuuu. OTXe, MiHepanoro-reoximiyHi gocni-
PDKEHHA  3anisHux  pya  pogosuw,  KprBOpi3bKOro
3anisopygHoro baceviHy i KpemeH4yLbKOro 3anisopyaHoro
palrioHy [03BONSATb CTBEPAXYBaTW, WO Ha crajii 3bara-
YeHHs pya BigbyBalTbCH CYTTEBI SIKICHI NEPeTBOPEHHS Mi-
HepanbHOi pedqyoBUHW, Ti arperatHo-Pa3oBOro CTaHy,
KpMCTanoxiMi4HOi CTPYKTYpU Ta iHLINX XapaKTePUCTUK, i KO-
pUcHa konanvHa — 3ani3Ha pyaa — NepeTBOPHETLCS Ha sKi-
CHO iHLUWN NPOMMAPOAYKT — MarHETUTOBMUI KOHLIEHTPAT, SKUN
BXX€ He MOXHa pO3rnsaaTv Sk KOPUCHY KonarnuHy.
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Puc. 3. Po3nogin koHueHTpauiit 3aranbHoro 3anisa (Fe'!), npeacraesneHoro y surnsagi Fe'°'?,0;, y pyaHux miHepanax Fe nigcsirt
K22, K25 Ta K23 popoBuw KpemeH4yLbKOro 3anisopyaHoro pamnoHy:
['T1J1 - lopiwHbonnaBHuHebke (+f1aBpukiebke), BJ1 — binaHiBcbke, EP — EpucTiBcbke. CTEXIOMETPUYHMIA CKNag reTuTy NoKa3aHo YMOBHO
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Puc. 4. 3polueHHA MarHeTuTy (cBiTno-cipe) 3 remaTuToM (cipe), IKMM 3aMilyeTbCSA reTUTOM (TEMHO-Cipe).
EnekTpoHHO-MiKpoCKoniyHe 306paXKeHHsA, pexXum compo.

KoHueHTpauinHui npodins (EMP, Kpok — 4 MKM) IeMOHCTPY€E GNU3bKUI A0 cTexiomeTpii cknag BCix TpbOX MiHepaniB
(Fet**,0,* = Fe'°'?,0,+Si0, — kopekuis Ha NpUGopHNI1 hoH)
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BMIiCT y KOHTPONbHUX

Toukax (EMP):
Ne Si 02 F6203
TOYKM wt% wt%

3-1 1.08 99.65
3-2 1,22 101,95
3-3 0,71 104,23
3-4 0,72 103,40
3-5 2,14 98,30
Fe,0O3 = Fe“"a'zOg
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Puc. 5. TunoBa "rparyacrta"” cTpykTypa MapTUTU30BaHOro MarHeTUTY (eNeKTPOHHO-MiKpocKoniYHe 306paXXeHHs1, PeXUM compo):
MarHeTuT — CBIiTNO-Cipe, MapTuUT — TEMHO-Cipe, kBapL, — YopHe. KoHueHTpauiiHi npodini (EMP), 4EMOHCTPYOTb (HaKTUYHO CTEXIOMETPUYHI
BMmicT Fe®,0; Ha ainsHkax, cknageHux marHetutom 1a maptutom (103,3-104,4 ta 100,1 wt % BIiOMNOBIAHO), @ TAKOX NOCTYMOBUI Nepexin

MiXX HAMW NPU NOCTINHO HU3bKUX ("doHOBMX") KOHLUEeHTpaUisax SiO,

10 1
] N=921
4 5
o
< J
S Mpumecsb
gy SiO,, Wi%
o 3
o 1
n ]
J Fetnt
0,1 — T
85 920 95 100 105 110

Fe'®,0,, wt%

Puc. 6. 38’30k BMicTy 3aranbHoro 3anisa (Fe'), npeacraeneHoro y surnagi Fe'®',0,,
3 KOHUeHTpauissmu gomiwkoBoro SiO, y pyaHux miHepanax Fe pogoBuu, KpemeHYyLbKOro 3anisopyaHoro pamoHy.
Ona koHueHTpauin SiO, BBegeHo nonpaBKy Ha npubopHun ¢oH (~0,5 wt %)
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Puc. 7. TunoBe BUOKpeMrneHHA MarHeTUTY cknagHoi hoopmu Ta 6yaoBu (cBiTno-cipe). Y cknagi maTpuui nepeBaxae KBapL (TeMHe).
KoHueHTpauiitHui npodinb (EMP, Kpok — 2 MKM) A@MOHCTPYE, L0 3HWKeHHs BmicTy Fe'**?,0; Big "marHeTuToBoro"
Ao "remaTuToBOro" piBHiB CynpoBOAXY€ETbCA 3aKOHOMIPHMM 3pOCTaHHAM KOHLeHTpauii SiO,.
Y pexumi compo noAi6Hi AiNsAHKK BiAPi3HATLCA GiNbll TEMHUMM KONbOPOM Ta "cTpokaTor" ¢akTyporo
eNeKTPOHHO-MIKPOCKOMNIYHOro 306paxeHHs, OAHaK Hisik He Bigob6paxalTbcs B penbedi npenaparty (pexum topo)

O6roBopeHHsA pe3ynbTaTiB. Ha Haw nornag, nMTaHHs
npo CTafifiHicTb nepepobkn KOpUcHMX KonanuH (TobTo, ae
3aKiH4yeTbCSA NepBMHHA Nepepobka MiHeparbHOI CUPOBUHN)
©6araTo B YoMy 3yMOBIIEHE TEPMIHOMOMYHOK HETOYHICTIO iH-
CTPYKTUBHUX JOKYMEHTIB. PO3rngHemo Ui nMTaHHS 3 ypaxy-
BaHHAM creuianbHOi reonoriyHoi  nitepatypu (MopHas
sHyuknonedusi, 1984; KopxHee ma iH., 2006, Muxalnos,
Kypuno, 2015 Ta in.).

MK Ykpainum (2011) HaBoaUTb Taki BUSHAYEHHSI TEPMIHIB
"KopucHa konanuHa", "MiHeparnbHa cupoBuHa", "nobyBaHHS
KOPWUCHUX KonanuH":

e [1. 14.1.91. KOpPUCHIi KonanuHu — rIPUPOOHI MiHeparbHi
YMBOPEHHST 0p2aHiYHO20 | HeopaaHiHHO20 MOXOOXKEHHS Y
Hadpax, y m. 4. 6yOb-siki nid3eMHi 600U, @ MaKOX MeXHO2EHHI
MiHeparbHi ymeopeHHs 8 Micysix audaneHHs 8idxodie eupob-
Huymea ma empam rnpodykmig nepepobku MiHepasrbHOI cu-
POBUHU, fIKI  MOXymb 6ymu eukopucmaHi y cgepi
MamepianbHO20 8upobHuUUmMea i crioxusaHHs1 6esroceped-
HbO abo nicrisi Nep8UHHOI NepepobKu;

e [1. 14.1.112. MiHepanbHa cupoeuHa — mosapHa rnpo-
AyKuisi 2ipHUY020 nidnpuemMcmea, Wo € pedynbmamom lio2o
2ocrnodapcbKoi disinbHocmi 3 8udobymKy KOpUCHUX Kora-
JIUH, Yy M. Y. WISIXOM 8UKOHaHHS1 20crnodapchbKux 002080pie
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rpo nocnyeu 3 dasanbHUUbLKOK CUPOBUHOM, i 3a SIKICHUMU
Xapakmepucmukamu eidrosidae 8umo2am yCmaHO8IeHUX
3aKkoHodascmeom cmaHdapmie abo sumozam 002080pie;

¢ [1.14.1.51. dobyeaHHs KOPUCHUX KOMasluH — CyKyrl-
Hicmb MexHono2iyHUX onepauili 3 8UTYYEHHSs, Yy m. 4. 3 10-
knadie OHa 8000UM, ma nepeMilieHHs, y m. 4. mumyacose
36epieaHHs, Ha MOBEPXHIO YacmuHU Hadp (2ipHu4ux nopio,
pyOHOI cupOB8UHU MOW0), W0 8Milllye KOPUCHI KOManuHu.

Jopamo, Wo "KOpUCHi konanuHu" € HanBINbLU LWMPOKUM
TEepMiHOM, AkuiA 06'egHye BCIO ramy NpUMpOAHMX MiHepanb-
HWUX YTBOPEHb, AKi CTAHOBNATL NMPOMUCIIOBUI iHTEpeC. BoHu
NoAINAITLCA Ha TBepAi (BYrinms, ropioydi cnadui, Topd, py-
OHi Ta HepyaHi KOPWCHI KonanuHu), pigki (HadTa, nig3emHi
Ta MiHepanbHi BOAW) i rasosi (roptodi Ta iHEpTHi rasu), 3a
NPOMUCIIOBUM BUKOPUCTAHHAM — Ha pygHi (MeTaniyHi), He-
pygHi (HemeTaniyHi), roptodi (kayctobionitu) i rasorigpomi-
HeparnbHi; 3a piBHEM oOpraHi3aLjii pe4oBMHU — Ha MOPOAM,
MiHepanu v eneMeHTu.

Y BMNagaKy, WO po3rnsgaeTbCsi, KOPUCHI KonanvHu npea-
CTaBneHi 3anisHnvmu pyaamn. HaBegeMo BM3HaYeHHs Tep-
MiHa "pyga"™ "PYZA — npupodHe MiHeparibHe ymeOopeHHs,
wo emilyye Memasnu 8 makux Croslykax i KOHyeHmpauisix,
3a AKUX IXHE MPOMUCIIO8Ee BUKOPUCMAHHS MexXHO08iHHO
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MOX/uge ma €eKOHOMIYHO douinbHe. Pydoro Hasusaromeb
makox 0esiki suOU HememariiyHOI CUPOBUHU (6OPHI, CipYaHi,
bapumosi, epaghimosi, azbecmosi pydu). OcHosHi enacmu-
socmi pyd: emicm UiHHUX i WKIOIUBUX KOMIMOHEHMI8, meep-
dicmb, MiUyHicmb, mpiwuHysamicme, nopucmicms, 06'eMHa
gaesa, memrepamypa nnasfeHHs; MazHimHi, eflekmpomaa-
HimHi, ernekmponpogioHi, padioakmuesHi, copbuiliHi erracmu-
8ocmi, PO34YuHHicMb mMouwo. 3a KOoHUeHmpaujiero UiHHUX
peyosuH pyou Moxyms 6ymu bazamumu, psdosumu, 6i0-
HUMU, 3a CKradoM — 0OHO- | 6a2amoKOMMOHEHMHUMU (KOM-
MIEKCHUMU), 3a MiHepanbHUM ckrnadom | 6ydosow —
MeXHOJI02i4HO neeki 0ns nepepobku i eaxki Onsi 36aea-
yeHHs (onipHi)" (Muxatinos, Kypumno, 2014).

OTxe, pyau 3a3Buyan € ripcbkuMmn nopogamu, 3darave-
HUMMW KOPUCHMMU KOMMOHEHTaMW, SIKi HakyacTilwe npeacra-
BNEHi TUMW YU IHWUMKU pyOHUMU MiHEpanamu (MarHeTUToM
i remaTuTOM — Ansi 3ani3HUX pya, KacuTepuToM A1sl OroB's-
HUX pya, raneHiTom i cchaneputom — Ang noniMeTaniyHmx,
6acTHe3NTOM — AN piaKiICHO3EMENbHUX | TaKe iHLue).

lMpcbki nopoan € NPpUPOAHUMK arperataMu MiHeparis 4u
amMopdHOi pe4HoBMHYM BinbLU-MEHLL NOCTINHOrO cKnaay, Lo yT-
BOPIOKOTb CaAMOCTIMHI reonorivHi Tina, fki cknagarTb 3eMHY
Kopy, a MiHepanu — NpUpoAHNUMUK TBEPAUMW, piglle piakuMm
(camopogHa pTyTb) iHOMBIAYaNbHUMK Tinamu, NPUPOLHUMUN
crnonykamu NeBHOro ckrnagy 3 nputamaHHo iM KpucTaniy-
HOK CTPYKTYpOH, MPUONN3HO OJHOPIAHUMK 3a XiMIYHUM
cknagoM i isYHUMKM BNACTMBOCTSIMU, LLIO YTBOPHOKOTLCS
BHaCMiAoK di3nKo-XiMiYHMX NPOLIECIB HA NOBEPXHI Ta B Mnbu-
Hax 3emni sk ckrnagoBa YacTUHA ripCbkux Nopia i pya.

OTxe, nopoau (pyau) i MiHepanu BiANOBIAaTb Pi3HUM
piBHAM OpraHisauii pe4oBWHY i € SKICHO PiI3HUMM CMOMyKaMu.
Tomy, AKLLO nig Yac TEXHOMOriYHOro npouecy BiabyBaeTbcs
nepexig nopoga (pyaa) — MiHepan (KOHUEHTpaT) — Le € siki-
CHOIO 3MiHOIK PYOHOI PEYOBMHU (MiHEParbHOI CUPOBUHN).

3anisHi pyan Kpusopisbkoro 6aceinHy € no cyti nopo-
Aamu, 3anisucTMm KBapumtamu, TiEH Yn iHLWO Mipoto 36a-
rayeHMMM MarHeTUTOM Ta iHLWMMW PYAHMMU MiHEpanamu.

3a3Bunyan y npaktuui reonoropossigyBanbHuX pobiT Te-
pmiHM "pyaa" i "MiHepanbHa cMpoBUHA" BUKOPUCTOBYIOTL SIK
CUHOHIMM, X04a € NEeBHi HIDAaHCK iX 3acTocyBaHHsA. Tak, Ans
MeTariyHMX KOPUCHUX KOManuvH HanyacTille BMKOPUCTOBY-
I0Tb TEPMIH "pyaun" (Hanpuknag, 3anisHi pyau, nonimetanivHi
pyAau, pigkicHo3eMernbHi pyan ToLo), a AN HemeTaniyHux —
"cMpoBuHa" (Hanpuknag, kameHebapBHa CUPOBWHA, TipPHU-
YyoximiyHa cupoBMHa, abpasmBHa CUPOBMHA TOLLIO; XO4a € 1
BUHATKM: BOpPHI pyau, cipyani pyau, 6aputosi pyau, asbec-
TOBI pyan). Tomy Bu3HayeHHsi MK MiHepanbHOi CMPOBUHM 5K
"ToBapHOiI NpPOAYKLUIii ripHM4Yoro nignpuemcTea" 3Ha4yHO 00-
MeXye Liel TepMiH, 60 MiHepanbHOK CMPOBUHOI € BCi KO-
PUCHI KOManuHW, y T. Y. i B MEpPBUHHOMY 3andraHHi. Tak,
NMOHATTS MiHepanbHO-CUPOBUMHHOI 6a3n YkpaiHu BKIOYae
BCIO CYKYMHICTb KOPUCHMX KOMarnwH, y T. Y. Lie He BUuaobyTux.

Mig yac BugobyTKy i APOGNEHHsT PYAHNYHOT Macy i SIKiICHOT
3MiHM He BigOyBaeTbCs, Lie Ti XK cami nopoaw, 3ani3Hi pyau,
BOHM nepenpobneHi o NeBHMX po3MipiB, ane 36epernm ocob-
TNNBOCTI MiHEeparnbHOro cknagy, TEKCTYPHO-CTPYKTYPHI Ta iHLLi
XapaKTEPUCTUKN. AKICHUX 3MiH MiHEpanbHNX OPM KOPUCHUX
KoMmanuH (3aniaHoi pyaw), ix arperaTtHo-¢a3oBoro CTaHy, Kpuc-
TanoximiyHoi CTPYKTYpW Ha L cTagii He BinGyBaeTbCs.

IHWa cuTyauia 3i ctagieto 36araveHHsl. 36aravyeHHs €
cTajjielo TEXHOOrYHOI Nepepobkn pya, OCHOBHOK METOH
SIKOTO € OTPMMaHHS KOHLIEHTpaTIB, WO BiAMOBiAalTe BUMO-
ram npoMMCIIOBOCTI, HeOOXigHMM Ons iX noganblloi MeTa-
nypriiHoi 06pobkn (Kypuno Ta iH., 2014). 36araveHHs
KOPUCHMX KOMamnuH — CYyKYMHIiCTb npoueciB nepepobku
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TBEPAOi MiHEpPanbHOI CUPOBUHM 3 METOK BUAINEHHSA Npoay-
KTiB (KOHLEHTpAaTIB), MpuaAaTHUX ANs NOAANbLUOT XiMIYHOT YK
MeTanyprinHoi nepepobkn abo BukopuctaHHa (Muxadinios,
Kypuno, 2014). OcHoBHMMM cnocobamu, Lo 3acTOCOBY-
10TbCcs AnsA 3baraveHHs 3anisHnX pya, € rpasiTauinHi, a Ta-
KOX MarHiTHa cenapadis, cdnoTtauid, BUnanioBaHHSA Ta ix
koMbiHauii (Muxatinos ma iH., 2007).

KpynHicTb pyaHUX BUAINEHb € rofioBHUM 0OMeEXyBayem
pisHUX MeTodiB po3aineHHs MiHepanie. lMig 4ac noapio-
HeHHs1 pyau ans ii nogansloro 36aravyeHHs ¢isnko-mexa-
HiYHUMK crnocobamun 3a3BuYal HEMOXNMBO 3abe3neynTu
NOBHE 3BiflbHEHHSI YACTUHOK YCiX LiHHNX KOMMOHEHTIB. ToMy
noapiGHEHHs1 BUKOHYIOTb 40 Takoi KPYMHOCTI, sika BU3Hava-
€TbCS NepeayciM eKOHOMIYHUMKU MipkyBaHHAMKU. OTXe, BU-
6ip onTMManbHOI BEenUYMHU NOAPIOHEHHS — 3aBAaHHSA
AocuTb Baxnuee. [0NoBHUI MeToA NOro BUPILLEHHS — BUSIB-
NEHHs1 XapakTEePHUX MiHepanbHUX 3POCTKIB, LU0 MICTHATb
LiHHi KOMMOHEHTU, BU3HAYEHHSA TUMOBUX PO3MIpiB MiHepa-
NbHUX BUAINEHb, cTaTucTuyHa obpobka ogepxaHux AaHUX.
Lle nae 3mory BU3Ha4MTM EKOHOMIYHO OBI'pyHTOBaHY BeNU-
YMHY NOAPIGHEHHS, Sika 3aBXaWN 3HA4YHO BinbLua, HiX Ta, ska
noTpibHa Ans NMOBHOrO PO3KPUTTS BCiX YacTuHOK (Kypurmo
ma iH., 2014).

BuainstoTe Taki ocHoBHI Buan 36aradeHHs (Muxalinos,
Kypurno, 2014):

e BUManoBaHHa — MeToA 30arayeHHs, OCHOBaHWA Ha
3MiHax y MiHeparnax 3a BUCOKOI TemnepaTtypu (3MiHU marHi-
THOI CNPUAHATINBOCTI, WiNbHOCTI, PO3TPiCKYBaHHS TOLLO).

e rpaBiTauinHe 36aradyeHHsa — meToa 36aradeHHs, OCHO-
BaHW/ Ha PIi3HiN LWiNbHOCTI MiHepanis, WO BiAOKpemIio-
I0TbCS1 Y BOAHOMY abo NoOBITPSIHOMY cepefoBuLi Mg Aieto
rpaBiTauiiHUX Y1 BigLEHTPOBUX cun (Bigcaaka, 36aradyeHHs
Y BaXXKMX CYCMEH3isiX, KOHLLEeHTpaLlis Ha cTonax, 36arayeHHs
Ha wn3ax);

e eneKkTpuyHa cenapadist — metop, 36arayeHHsl, oCHoBa-
HWIA Ha BiOMIHHOCTi B €MEeKTPUYHMX BMACTUBOCTAX (ENEKTPO-
NPOBIAHOCTI,  AieNeKTPUYHIN  MPOHWKHOCTI,  34aTHOCTI
3apsgxkartuca npuv TepTi) MiHepanis;

e MarHiTHa cenapadia — meTof 30ara4yeHHsi, OCHOBaHUN
Ha Pi3Hi MarHiTHIN CIPUAHATIMBOCTI MiHepanis;

e pagiomeTpuyHe 3b6araveHHss — MeTof 36arayeHHs:, oc-
HOBaHMWI Ha pi3HWLI B NPUPOAHI Ta HaBedeHin padioakTue-
HOCTi MiHepanis;

¢ pyaoposbipka — meTof 36arayeHHsi, OCHOBaHMWI Ha 30-
BHILLUHI BigMIHHOCTiI PyAHOI N HEPYAHOI PEYOBUMHM, HaMpu-
Knag y Konbopi Ta 6rncKy LMaTKiB, Lo BifOKPEMITIOTHCS;

e (pnoTauiiHe 36aravyeHHs — meToa 36arayeHHs, OCHO-
BaHWUI Ha Pi3HML y di3MKO-XiMiYHMX BNACTUBOCTAX NMOBEPXHI
MiHeparnis, WO BiOKPEMIIIOTLCS.

AHaniz BupoGHUYOro npouecy 3barayeHHs MarHeTuTo-
BMX 3aMi3NCTUX KBapLUMTIB CBIAYMTb NPO SKICHI 3MiHK iX Xa-
pakTepuctuk. BigbyBaetbca noapibHEHHS CUPOBUHK 3
20 mm po 0,071 mMm, sike CynpOBOMAXYETHCS yaapamu, CTUC-
HEHHSAM, CTUPaHHAM, PO34aBMNEHHAM CUPOBUHM. 3a paxyHOK
eHeprii gedopmaldii, 3cyBy, TENNOBOI, KIHETUYHOI TOLLO BiA-
OyBaeTbCH He TiNbKN NPUHLMNOBA 3MiHA MiHEPanbHOro i Xi-
MIYHOIO CKMagy PevoBMHW, ane W YyacTkoBa nepebyaosa
KpUCTaniyHoi rpaTkvM MiHepanis, NOPYLUEHHS XiMiYHMX 3B'SA3-
KiB, XiMiYHi peakujii Ha NOBEPXHi YacTOK (OKUCHEHHS, Tiapo-
reHesawisi, MOrnMHaHHSA rasis Towo).

Omxe, npouec 36aravyeHHs NPUBOAUTL OO0 SAKICHOI 3MiHK
CTaHy i MiHepanbH1X OOpM PYAHOI PEYOBUHU, CYTTEBMX 3MiH
TEKCTYPHO-CTPYKTYPHUX | MiHEPanoriYHNX XapakTepucTyK, ar-
peraTHoO-ba3oBOr0 CTaHy i KPUCTanOXiMiYHOI CTPYKTypwu
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OoKpeMux MiHepanis, i, 3peLuToto, ii NepeTBOPEHHS Ha SIKICHO
iHLIMIA NPOAYKT — KOHLEHTpaT 3anisopyaHuiA MarHeTUTOBUN.

Tpeba Big3HauMTW, WO y BUNaaKy 30arayeHHst iHWInX Tu-
niB KOPUCHMX KOMNarnuH 3a noAibHMMu cxemamu (BKIoYaym
rpasiTaLiiHe 36arayeHHs1) SKiCHi 3MiHK XiMiYHOro cknagy Ha-
6araTo 3HauvHiwWi. Tak, nig Yyac 3barayeHHss CBUHLEBO-LIMH-
KOBWX PYZ BMICT KOPUCHMX KOMIMOHEHTIB 3pOCTae y OECATKN
pasis, pya onosa, Bonbgpamy, cpibna — y coTHi pasis, a 30-
nota — y tucadi pasiB. Ockinbku npoLecu 36aradeHHs Lnx
py4 NPUHLMNOBO He Bigpi3HATLCS Big 36arayeHHs 3aniau-
CTUX KBapUWTIB, MOXXHa CTBEPXXYBaTH, L0 NPOLEC NEPBUH-
HOi 06pO6KM pyaHOI MiHepanbHOI CUPOBUHW 3aKiHYYETLCS
Ha cTagii opobneHHs, a npouecyu 36aradeHHst NPUBOAATL A0
NosiBM sIKICHO HOBOTO NPOAYKTY, SIKUI BXe He € pyaoto (MiHe-
panbHOK CUPOBUHOMD).

Buxogsaum 3 umx MipkyBaHb, MOXHa KOHCTaTyBaTu, LLO
Ha nepwin ctagii BupobHuyoro npouecy M3K Kpuopixoks
(BUOOGYTOK pyan cnpoi MarHeTUTOBOI) NigNpUeEMCTBa OTpU-
MYIOTb TOBapPHY NPOAYKLit0 Y BUrNaai pyan abo miHepanbHoi
CMPOBUHM; Ha Apyri cTagii (apobneHHs) BinbyeaeTbes i
nepBrvHHa nepepobka, ane rMUOUHHUX SKICHUX NepeTBo-
peHb MiHepanbHOI pe4yoBUHU He BigbyBaeTbcsa. Ha TpeTin
cTagii (rmunboke 3barayveHHs), HaBnaku, BigbyBarTbLCSA CyT-
TEBI AKICHI NEPeTBOPEHHS PEYOBWMHU, KONW Tipcbka nopoaa
(pyda, MiHepanbHa CYpoOBMHA) NEPETBOPIOETLCA HA HOBUM
NPOAYKT — MarHeTUTOBUI KOHLIEHTpPaT, siKill 3a CBOIMW xapa-
KTepUCTUKaMu (opraHisaLisi pe4oBMHU, MiHeparnbHWI cknaa,
XiMIYHUI cKNaf, CTPYKTYPHO-TEKCTYpHi ocobnumBoCTi, arpe-
ratHo-cpa3oBui CTaH, KpucTanoximiyHa CTpykTypa i T. iH.)
CYTTEBO BiAPI3HAETLCA BiA NEPBUHHOrO MaTtepiany (ripcbKoi
nopoau 4v pyam).

[lokasun rmmnbuHHOTrO SKICHOrO NEPEeTBOPEHHS PYAHOI peyo-
BMHM 3ani3Hux pya Kpusopisbkoro 6aceinHy B npoueci 36ara-
YEHHs1 HABOAATLCS B YUCTIEHHUX NiTEpaTYpPHUX JpKepernax.

Tak, y moHorpadii (’Keneaucmo-kpemHucmeie..., 1989)
BiMIYa€ETBLCH, LLO BXe B MPOLECi TOHKOro NoapibHEHHSs (Me-
neHHs1) (44 mkm) BigbyBaeTbCcs cyTTeBa 3MiHa mopdornorii,
rpaHynomeTpii i KOHCTUTYUIT MiHepaniB, ax A0 NOSBM HOBO-
yTBOpeHMx das, nigsuLLyeTbca AedeKTHICTb CTPYKTYp mar-
HeTuTy, 3okpema, Toukm Kiopi 36inbwytotbes Ha 10-20°C
MOPIBHAHO 3 NPUPOAHMMMU, 3'SBMSETBLCSA HOBOYTBOPEHWN
MarreMiT, yTBOpETbCA MapTuT. Iig BNAMBOM MexaHiYHUX
HaBaHTaXeHb Yy npoueci ApobneHHs BiabOyBalTbCA NOKa-
NbHi 3MiHK XiMiYHOrO CKnagy MiHepanis, Tak, 3a paxyHoK no-
OPIOHEHHSA MAarHeTUTY, SKUIA BMiLLYE MarremiT, BigbyBaeTbCs
MNOr0 OKMCHEHHsI, O MOB'I3aHO 3i 30iNbLUEHHAM BMICTY
MarremiTy i MmapTuTy.

3a gaHumun (TapaceHko, 2000), nig 4Yac TOHKOro noapio-
HEHHs1 (MeHLe 44 MkMm) BioOyBaeTbCA 3MiHA NPUPOAHOI MOp-
donorii, KOHCTUTYUii i rpaHynomeTpii MiHepanie, mnosiBa
HOBOYTBOpEHMX has, NPosIBNAITLCA sABULLA aMopdisaLi, no-
niamopdizauii, nceegoMopdisauii MiHepanis, 36inbLIyeETbCS
AeeKTHICTb CTPYKTYp MarHetuty, 3'ABNseTbCA HOBOYTBOpE-
HWI MarremiT, Lo 36inblUye reTepOreHHICTb OKUCHEHHS MarHe-
TUTY OO marremiTy i Hagani — go maptuty. lig Yac ToHkoro
nogpibHEHHs1 BTOPWMHHOIO reMaTUTy-MapTuTy BiaOyBaeTbCs
3MiHa XiMiYHOro cknagy npoaykTiB, Tak, B knaci -0,074
+0,05 MM 3MeHLLYeTbCA BMICT 3ani3a marHitTHoro 3 31,7 % no
29,7 %, i 30inbLUY€ETLCA BMICT 3ani3a HemarHiTHoro 3 13,4 % fo
14,9 %, a gnsa knacy -0,05 Mmm BMICT 3ani3a MarHiTHOro 3meH-
wyeTbest 3 54,4 % po 45,6 %, a 3anisa HemarHiTHoro 36inbLuy-
etbess 3 109% po 194 %. Omxke, npu noapibHEeHHI
BinOyBaEeTbCA He TiNbKu AMCNEpryBaHHs i PO3KPUTTS 3pOCTKIB
MiHepanis, ane 1 3MmiHa iX KpucTaniyHol CTPYKTypU i eHepreTu-
YHOrO CTaHy MOBEPXOHb 3ePEH, BUHUKHEHHSI HOBOCTBOPEHUX
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das, a nig Yac MarHiTHoi cenapauii — nepedygoBa JOMEHHUX
CTPYKTYpP 4acTOK MiHepanbHuX iHamBigiB.

3ripHo 3 [lopaTkoBMM kogekcom Ykpainu (2011),
cT. 252.3 "Ob6'ekmom ornodamkysaHHsI PEHMHOK [1/1amoto
3a KopucmysaHHs Hadpamu 01151 8UO0bY8aHHS KOPUCHUX KO-
nanuH rno KoxXHiti HadaHil y kopucmyeaHHs OinsiHYi Haop,
w0 su3Ha4veHa y 8idrnosiOHoMy crieuiasibHOMy 0038071i, € 06-
csi2 mosapHoi npodykuii 2ipHU4Y020 nidnpuemcmea — 8uUoo-
b6ymoi’ KopucHoI' KonanuHu (MiHeparnbHOI CUPOBUHU), WO €
pe3yrnbmamom 20crno0apchbKoi disribHocmi 3 eu0oby8aHHS
KOPUCHUX KoranuH y rnodamkogomy (38imHomy) repiodi,
npusedeHoi y 8idnosiOHicmb i3 cmaHdapmoM, ecmaHosrie-
HUM 2ary3esuM 3akoHodascmeom...", a 6a3ow onopaTtky-
BaHHsI PEHTHOI NNaTol 3a KOPUCTYBaHHA Hagpamu Ansi
B1A0OYBaHHSA KOPUCHMX KonanuH (cT. 252.6) —"...eapmicmpb
obcsizie sudobymux y nodamxogomy (38imHomy) rnepiodi Ko-
pUCHUX KonasnuH (MiHepanbHOI CUPOBUHU), sika OKpemMo 06-
qucnembscst Onsd  KOXHO20 8udy KOPUCHOI  KornasnuHu
(MiHeparnbHOI cupo8uHU) nsi KOXHOI OinsiHKkU Hadp Ha 6a30-
8UX yMosax riocmasku (ckrnad 20moegoi npodyKuii 2ipHU4020
nidnpuemcmsa)".

Ockinbku npouec rMbuHHOT nepepobkn Ha 36aradyBa-
nbHin cTaaii pobotun 3K Kpusopixoks He € BUZoGyTKOM Ko-
PUCHWMX KOManuH, TO NpoAdykTW uiei nepepobkn He
nignagatoTb nig Bumoru MNogaTtkoBoro kogekcy Ykpainu i He
MOXYTb CNyryBaTu 06'eKTOM onogaTkyBaHHSI PEHTHOO Ma-
TOK 33 KOPUCTYBaHHS Haapamu Ans BUOOOYBaHHS Kopuc-
HUX KOManwuH.

BucHoBku. Bpaxosytoun BuLleckasaHe, My QiNwnu Ta-
KNX BMCHOBKIB.

1. AkicHi 3mMiHM MiHepanbHUX POPM KOPUCHUX KOManuH
(3anis3Hoi pyaum), ix arperaTHo-pa3oBOro cTaHy, Kpuctanoxi-
MiYHOI CTPYKTYpPW Nig Yac BUpobHMYMX npoLiecis He BiabyBsa-
10TbCA Ha AobyBHOMY i ApobunbHOMY BUpPOGHULTBAX, ane
BiAbyBaeTbCa Ha 36aravyBanbHoMy BUPoOHMUTBI 3K Kpu-
BOPIIOKS.

2. FAKicHi 3MiHM MiHepanbHUX POpM KOPUCHUX KOManuH
(3anis3Hoi pyaum), ix arperaTHO-pa3oBOro cTaHy, Kpuctanoxi-
MiYHOI CTPYKTYpu BigbyBalwTbCs nig yac npouecy 36ara-
YeHHs pyaM nNpuv  BUMPOOHUUTBI  KOHLEHTpaTy Ha
pynosbaravyBanbHux abpukax 3K Kpusopiioks. BoHu
NOYMHAOTLCA BXE Ha cTafii NoapiOHeHHsT (MeneHHs) i kna-
cudikauii i nocnnTLCA Ha CTagdii MOKPOI MarHiTHoi cena-
pauii, gelunamMauii i 3HeBOLHEHHS.

3. 3 ypaxyBaHHAM BumMor MNogaTkoBoro kogekcy Ykpainv
(BM3Ha4YeHHs NepBUHHOI Nepepodkun) Ta iHpopMauii npo Te-
xHonoriyHi unknu 3K Kpuopixoksa nepBuHHaA nepepobka
KOPUCHMX KOMarnuH Ans uinei onogatkyBaHHA PEHTHO
NnaTol 3aBepLUyeETbCH Ha eTani ApobunbHOro BUpoOHUL-
TBa, A€ BiAbyBaeTbCa APOGNIEeHHs1 pyaHOI pevyoBmHM 6e3 ski-
CHOI 3MiHM MiHepanbHUX (OOPM KOPUCHUX KOMamnuH, ix
arperaTHoOro ctaHy, KpucTanoxiMiyHOi CTPYKTYpW.

[na ocTaToyHOro BUPILLEHHS NUTAHHS LWOAO 3MiHWU MiHe-
panbHUX opm, arperatHo-ha3oBoOro CTaHy, Kpuctanoximi-
YHOI CTPYKTYpM | iHWWX nepeTBOpeHb MiHepanbHOI
peYOoBUHM Ha BCiX CTafisix BUPOGHMYOro npoLecy npornoHy-
€TbCS NPOBEAEHHS KOMMMeKcy nabopaTopHO-aHaniTUYHKX
pocnigxeHb (MiHeparpadiyHi, neTporpadiyHi, eNeKTpoHHO-
MiKPOCKOMiYHi AOCNIMKEHHS, BU3HAYEHHSI BMICTY BCiX rono-
BHWUX €fTEMEHTIB | MiIKpOENEMEHTIB, peHTreHoaMdPaKLinHUI
aHani3, eneKkTPOHHO-30HA0BWIA Ta iHLLI BUAW aHanisiB TOLLO),
SIKi HAYKOBO OBI'PYHTYIOTb MEXi NEPBUHHOI Nepepobku MiHe-
panbHOI CMPOBUHM, LLO MOCTaBUTb KpamkKy Ha MWTaHHI BU-
3HayeHHs1 6asn onoAaTKyBaHHS KOPWCTYBaHHSA Hagpamu
Anst BUAobyBaHHSA KOPUCHUX KOManwH.
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LEGAL ASPECTS OF IRON ORE PROCESSING IN THE KRYVYI RIH IRON ORE BASIN

The current version of the Tax Code allows for misinterpretation of the interpretation of the term "primary processing of mineral resources”. In
particular, the tax authorities believe that the primary processing of mineral raw materials includes magnetite concentrate, which in this case is
subject to taxation. That is, a number of mining and processing enterprises have faced the problem of double taxation, which threatens significant
financial losses. Accordingly, this led to the choice of topic for writing this article, the purpose of which is to conduct research on changes in mineral
forms of minerals (iron ore), their aggregate-phase state, crystal chemical structure during production processes at mining, crushing and
concentrating production of Kryvyi Rih mining and processing enterprises, and establishing at what stage of production the primary processing of
minerals for the purposes of rent taxation is completed and whether the position of enterprises on limiting primary processing by the stage of
fragmentation meets the requirements of the Tax Code of Ukraine.
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NPABOBbIE ACMNEKTbI MEPEPABOTKU XENE3HbIX PY[] KPUBOPOXCKOIO XXENE30OPYQHOIO BACCEWHA

Helcmeyrowas pedakyus Hanozoeozo kodekca donyckaem pa3HoYmMeHuUsi 8 mpakmoeke mepMuHa "nepeu4Hasi nepepabomka MuHeparsb-
Ho20 cbipbs". B yacmHocmu, Ha/lo208ble Op2aHbl CHUMarom, Ymo nepeu4Hasi nepepabomka MUHepPasbHO20 ChiPbsi 8K/TF0OYaem MazHemumosehbliii
KOHYeHmpam, komopbili 8 makom cry4ae nodnexum Hanoz2o00650xeHuro. To ecmb pssi0 o602amumernbHbIX NPednpusiMuill CMOJIKHYIUCH C Mpo-
61emMoli A80liHO20 Ha/102006/10KEHUST, YMO 2pPO3UM 3Ha4YyuUMesIbHbIMU (huUHaHCcO8bIMU Momepsimu. CoomeemcmeeHHO, 3mo 06yc108us10 8bI60p
membI 07151 HanucaHusi 3moli cmambu, yesblo Komopoli siesisiemcsi npoeedeHue Hay4YHO20 uccsiedo8aHuUs U3SMEHeHUs MuHepasnbHbIX hOpPM no-
Ne3HbIX UcKonaembix (esne3Hol pydbl), ux azpe2amHo-¢ha308020 COCMOSIHUS, KPUCMAIOXUMUYeCKoU cmpyKkmypbl npu npou3eodcmeeHHbIX
npouyeccax Ha dobbiearowiemM, OpobusibHOM u 0602amumesibHOM npou3eodcmee 20pHO-0602amumesnbHbIx npednpusimuli Kpueopoxbs, u ycma-
HOBJIEHUs!, Ha KAaKOM UMEHHO 3marne npou3eodcmea 3asepwaemcsi nepsu4yHasi nepepabomka nosie3HbIX UCKonaeMbix 05 yenel Hano2006s10-
JKeHus1 peHmMHol naamol, u coomeemcmayem /U No3uyusi npednpusimull Mo o2paHUYeHUr rnepeuvHoll nepepabomku cmadueli ApobneHusi
mpe6oeaHusim Hanoz2oeo20 kodekca YKpauHbl.

Knroyeenie cnoea: Hanozoesblli kodekc, HeOpornosib3oe8aHue, A8oliHOe Haflo2006/10)KeHUe, MUHePaslbHOEe ChipPbe, Xese30-pyOHbIl 6acceliH.
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