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JlocImimpkeHo TepMOETeKTPIYHI BIACTUBOCTI MarHETUTY 3 Py OCHOBHHX T€HETHYHHX THUIIIB.
BusiBineHo npupoIHi YMHHHUKH, 0 BU3HAYAIOTH MiHJIHMBICTH TEPMOCIEKTPOPYIIIIHOI CHIIN MiHe-
paiy. PO3risiHyTO KOHKpETHI NPUKIaAM BHUPILICHHS NPUKIAJHUX 3aBJaHb y pa3i BUBUCHHS #
MIPOTHO3HOTO OLIHIOBaHHS MarHETUTOBHX POJOBHUII Pi3HUX T€HETHYHHUX 1 POPMAIIHHUX THIIIB.

Kniouosi cnosa: MarHeTUT, TEPMOENEKTPOPYLIiiHA CUIa, KPUCTATIYHA TpaTKa, TeHeparii Mi-
Hepay, MiHepaJioriuHa 30HaJIbHICTh, TeHETUYHUH TUT PY.

He3sBaxkaroun Ha BIHCOKHWH CTYIiHb BUBYCHOCTI MarHETUTY, IaHi 010 TUIOMOP(hi3My HOro
TEPMOCIIEKTPHYHIX BIIACTHBOCTEH cyrepewnnsi [1, 2, 6-9, 11].

3a manmMu mpami [8], MarHeTHT — 1€ MiHepaj, Y AKkoMy piBeHb Depmi po3TamoBaHul y
Mexax 3d-30oHU. [[s HBOrO XapakTepHa HHM3bKa PYXJIHMBICTH HOCI{B 1 MONSpH3allisl CIIHOBUX
MOMEHTIB, i, K HACIIJIOK, — 3 MOTJISITY CICKTPUKU MiHEPasl BiPI3HAETHCA SK Bif i1€abHOTO
MeTaly, TaK i BiJ iZlcaJThbHOTO HAIIBIPOBiAHKKA. 3a OXHUME JaHuMH [7, 9, 10], MaraeTur Ha-
JISKUTH 10 HAIIBIIPOBIOHUKIB #-THITY, 3a iHmIMH [11], — p-tumy. I'. JIaBin 3’scyBaB [9], mo
JUI CHHTETHYHHMX KPHCTAJIB MarHeTUTY B IIMPOKOMY Jlialia3oHi TeMIeparypHu 30epiraerbcs
3HAYEHHs TepMoeneKTpopyiiiHoi cum (TepMoEPC), mo nopisHioe —55 MxB/rpan; M. Tenkec
[12] BusBuB xonmmBaHHA Koedimienta TepMoEPC miHepay 3aiexHO BiJ CKIAAy B MeXaxX Bif
—60 mo —145 mMxB/rpan.

VYueHi, aHasi3yl04n BIUIMB MOp(oJIorii, CKiIaay i OyJ0BH MarHETHTY Ha HOTO TEPMOEIIEKT-
PHYHI BIACTUBOCTI, HEPIAKO TOXOISITH NPOTWIC)KHUX BIUCHOBKIB. Hanpuknan, I'. 'op6aros [1]
yrepie 10BiB, o TepMoOEPC MaloTHTaHOBOTO MarHETUTY 3 Pi3HUX POFOBHIL OJHAKOBA (Bin
—67 no —68 MxB/rpan), pi3ko 3pocTae B MaraesiaabHuX (Bix —123 mo —137) i MaHTaHIIEBUCTHX
(=207 mxB/rpan) piznoBunax. O. @panueccon [7] BusBmia pizHuLIO Yy 3Ha4eHHI TepMOEPC
¢deno- 1 kceHokpucramiB (—88 MkB/rpan) marHeTuty Ta TiAPOTEpMaJIbHUX IHIIONOAIOHNX
BKparuteHb (—55 MxB/rpan) y ximbepiitax SAKyTii.

Bognodwac noseneno [6], mo OiMbIIICTF MATHETUTY PI3HUX TCHETHYHUX THIIIB Ma€ OTHO-
pinnuii po3noain TepMoEPC, i cepenni apudmMeTnyHi, reOMETpUYHI i CTATUCTUYHI 3HAYCHHS
3a3BU4ail O1M3bKi a00 30iratoThes. Po3kua mpocTekeHo JUie B 3epHax 3 JIPiOHUX BKparuieHb,
Y MarHeTuTi 3 TOHKHMH CTPYKTypaMH pO3Iany i ciigaMu OKHCHEHHS abo TiIpoTepManbHOI
nepepoOku. 3rigHo 3 manumu [10], 3HauenHs koedinienra TepMoEPC MaraeTuTy He 3a3Hae
CyTTEBUX 3MiH 3a BMicTy Ni a6o Zn 10 20 %. 3 ormsny Ha ne C. llleka 3i criiBaBT. [6] AidoB
BUCHOBKY, 110 TepMOEPC mMarnetuty BU3Ha4YeHa T'OJIOBHO CTyIEHEM JIe(EeKTHOCTI (HEBHIOPS-
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KOoBaHOCTI) kpuctaniyHoi rpatku. Omxke, TepMOEPC iHTpY3UBHHUX 1 TipOoTepMalIbHUX Pi3HOBHU-
JIiB MarHETUTY BU3HAYCHA NIEPEBAYKHO CTYIIEHEM PO3IIa/ly IIEPBUHHOTO (BHCOKOTEMIIEpaTypHO-
r0) CKIIaAy, TOHI SK y OUIBII HU3BKOTEMIIEPATypHHUX BiAMiHAX Ieil BIUIMB HE3HAYHUH, 3Ba-
JKaIO4YM Ha IXHIO YHCTOTY.

3a nmanmmu B. KpacuikoBa 3i cmiBaBT. [4], TMN TpOBigHOCTI i 3HaueHHs KoedilieHTa
TepMOEPC MarmeTuTy BUSIBIISIE B3a€EMO3B’SI30K 3 AesSKMMH yMoBamH (puc. 1). SIk Gaummo 3
puc. 1, 3i 3HWKEHHAM TeMIiepaTypu MiHepanoyTBopeHHs Bix 800 mo 550 °C y pasi mepexomy
BiJl MarMaTUYHOTO €Tally A0 MErMaTHTOBOIO 1 TiAPOTEPMAIbHOTO, BKIIOYAIOUH CKAapHOBHH,
TepMoEPC wminepany moctymnoBo 30inbinyeThes. [1ix yac mepexoay BiJ CKapHOBOTO €Tamy [0
rigporepmansHoro TepMoEPC yxe 3menmnryerscs. Lle TOSCHIOIOTH SIK 3MIHOIO BaJICHTHOCTI
€JIEMEHTIB, TaK 1 CTPYKTYpHHUMHU 3MiHamu B MiHepaui. [IpoTe Taka muHaMika 3MiHH Koe(illieH-
ta TepMOEPC MarHeTuTy CynepeuuTh €KCIEPHMEHTAIbHIM JaHUM, OTPHMAaHUM IHIIUMHU aB-
Topami [1, 6].

MarsiTHa cnpuiiHANUBICTb, 10°CGSMIr
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Temneparypa miHepanoyTtsopeHHs,© C
Puc. 1. 3anexHicTh MarHiTHUX 1 TEPMOCIIEKTPUYHUX BIIACTUBOCTEI MarHETUTY
BiJI TeMIIepaTypu MiHeparioyTBOpeHHs [4].

OTxe, MOXKHA JIMTH BUCHOBKY, 1[0 TEPMOEJIEKTPUYHI BIACTMBOCTI MarHeTHUTy HELOCTaT-
HBO BHMBYCHI, HasBHA iH(OpMAIlisl HE Jla€ 3MOT'M OJHO3HAYHO OI[IHUTH YMHHUKH, 1[0 BH3HA-
YaroTh MIHIHBICTh KoedimieaTta TepMoEPC MiHepamy, i, SIK HACHIIOK, — AK€ CKJIaJHO 3aCTO-
COBYBaTH WOTO TEPMOEIEKTPHYHI BJIACTHBOCTI B TPAKTHIIl T'€OJIOTOPO3BIAYBAIBHUX POOIT.
Hama mMeta — cripusiTi BUpPINIEHHIO 1€l TpoOIieMH.

Mu pocniannm nonax 900 B3iplLiB MarHETUTOBHUX PYJA OCHOBHHX I€HETHYHHX THIIIB: Mar-
MatuaHoro (Kaukanapceke pomosuiie), kapooHaTuToBoro (KoBmopceke ponoBuie), KOHTAK-
ToBo-MeTacoMaTnynoro (Jlamkecanceke, CoxonoBo-Capbaiiceke, ['opobnarogarchke pozo-
Bu1a, pynonposeu [lonspuoro i [Tpunonspuoro Ypainy), rinporepmanbaoro (KopuryHoBcbKke,
Pynnoripceke, Hepronauuceke pojoBuma) i Meramopdiunoro (pomosumia KpuBopizbko-
Kpemenuympkoro, biosepcrkoro, ['ynsitmiiscekoro i Mapiynomnscekoro paiionis, KMA, Kaperii,
binopyceko-IIpubanriiicekoro periony Ta iH.). s 224 npo6 BUKOHAHO MOBHU# XIMIYHUIT aHaJi3,
a st 175 — Manoo0’eMHi TEXHOJIOTIYHI BUIIPOOYBaHHS 3 BU3HAYCHHSIM OCHOBHHX IOKa3HHKIB
30araueHoCTi py/1 (BMICT 3a1i3a B KOHIIEHTPATI 1 XBOCTaxX, BUIyYEHHS 1 BUXi).
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TepMoeIeKTpUYHI BIACTUBOCTI MarHETUTY BUBYAJIHM HA YCTAHOBII, oOjamToBaHiili Ha 6asi
MmikporBepromipa [IMT-3, 3 exekTposamu, BUTOTOBICHMMH 3 KOHCTaHTAHOBOTO ApoTy. KoHc-
TPYKIisl JaTYMKa Jajia 3MOTy 3MEHIIUTH 10 MiHIMyMY JOBXHHY 30HJIB, 1[0 IPUBEJIO IO 3HAU-
HOTO 3MEHIIICHHS MOXMOKM BUMIpIOBaHHS. [HIIIa IepeBara Iux 30H/1iB — MOXIIHBICTE HOPMYBa-
TH IXHIH THCK Ha MiHepall, 0 TAKOXX IPHBOIUTH A0 3MEHIIEHHS MOXHOOK BHMIpPIOBAHHS
TepMoEPC. TouHe 10CTyBaHHS ro9acTHX 30H[IB Jla€ 3MOT'y BHBYATH TEPMOEJICKTPUYHI Biac-
TUBOCTI JpiOHMX 3epeH (HmOoHaA 1 MM), KOHTPOJIbOBAaHMX Bi3yaJIbHO IIiJ] MiKpockoroM. ['pa-
JUEHT TEMIIEPAaTYpH MK TapsiuM i XOJOIHMM eneKTpogaMu — 80, 0 KOHTPOJIOBAIHN 3a J0-
MOMOTOIO €TajioHa. SIK BUMipIOBaJIbHUM NMPHUCTPiil BUKOPHCTAHO HMU(PPOBUI MIKPOBOIBTMETD.
YcraHoBKa rpaayiioBana 3a erajonamu A. Pakdeesa (MY, Pocis).

Jlyisl yHUKHEHHS] TOMUJIOK BUMiproBaHHs kKoedinienta TepMoEPC MarHeTuTy BUKOpPHCTaHO
MacoBi BUMIpIOBaHHS, MPUYOMY HeE JIMIIE B MEXax OJHOTO B3ipIls, a i OZHOTO 3epHa, 3 MOo-
JANbIIIM MaTE€MAaTHYHO-CTATUCTUYHUM OIPALIOBAHHAM pPe3ynbTaTiB. CTaTUCTUYHE OINpALlio-
BaHHS EKCIEPUMEHTAIbHUX JaHUX BUKOHYBAJIM i3 3aCTOCYBaHHSM CTaTUCTHYHOI CHUCTEMH
Stadia, mo gae 3Mory BHpIlIyBaTH 3aBAaHHS 0araTOBHMMipHOI'O MaTeMaTHYHO-CTATUCTUYHOTO
aHaJi3y: MHOKWHHA KOPEJIAIIS i perpecis, aHai3 YMHHNKA Ta iH.

VY tabmuni HaBeneHo 3HaueHHS KoedimieHTiB TepMOEPC marHeTuTy pi3HHX T€HEeTHYHHX
TUIIB. YBeCh BUBUCHUI MAarHETHT Ma€ eleKTpOHHHUHI THIl npoBigHocTi. Koediuient TepmMoEPC
KonmBaeThes Bif —13 mo —92 mkB/rpan. HaiiOinpmi 3HaueHHS Ma€ MarMaTOr¢HHHUA MarHETHT
KauyKaHApCHKOTO THUITY, HAHMEHIII — MATHETUT 3aJII3UCTO-KPEMEHUCTHX (opMalliii TokeMOpiro.

Jlnst BUABICHHS NPHUPOAHUX YHMHHMKIB, IO BU3HAYAIOTh MIHJIMBICTH TEPMOETIEKTPUIHUX
BJIACTHBOCTEIl MarHeTUTy, MM BUKOHAIIM KOMIUIEKCHE JOCII/DKCHHS MarHeTUTy 3 Pi3HUM CTY-
IICHEM 1 XapakTepoM 130MOp(HHUX 3aMillleHb, CTPYKTYp po3May TBEpJOro PO3UHMHY i emiTak-
CHUYHHX BKJIIOYCHb, HEOJHOPITHICTIO IpaHyJIOMETpil Ta pi3HOMaHITHUMHU CTPYKTYPHUMH Xapa-
KTepuCTUKaMH. ISl OI[IHKM CTPYKTYPHHX OCOOIMBOCTEH MiHEpasly BBEJCHO CTaTUCTUYHHUH
MOKa3HKK, HA3BaHUI CTYIEHEM arperaTHOCTI, SIKUil BU3HAYAIOTh MMiJPaXyHKOM KiJTbKOCTI 3€peH
(6710KiB), 1110 MIPUIIAIAIOTH y CEPEIHBOMY Ha OJUH KBaJpaTHUH MUIIMETP OJMHMII IIJIOIII arpe-
rary (1 MM — MiHIMalTbHa BiZICTaHh MK 30HIAMH YCTAaHOBKH). EXCIIeprMeHTaNlbHI JaHi aHaTi-
3yBalH SIK y MEXaxX OKPEMHUX POJOBHIIL, TaK i U1 KOHKPETHHX iXHIX TEHETUYHUX TUIIIB.

VY miacyMKy 3’sICOBaHO, 10 TEPMOCIEKTPUYHI BIACTUBOCTI BUCOKOTEMIIEPATypHOTO MarHe-
TUTY (MarMaTU4HUH, KapOOHATUTOBHUM, CKAPHOBUH 1 TiIpOTepMalbHU) BU3HAYEHI IEPEBAKHO
CTYIICHEM JEe(PEKTHOCTI (HEBHOPSIKOBAHOCTI) KPUCTANIYHOI IPATKH, SKa, BiIMOBITHO, 3yMOB-
JICHA TIPOSIBOM 130MOP(HUX 3aMillleHb, 3 OJHOTO OOKY, 1 HasBHICTIO MPOAYKTIB PO3Maiy TBep-
JIOTO PO3YMHY, — 3 IHIIOTO. SIK HACHIZOK — BUCOKHI KOPEJSIIIMHUIA B3a€MO3B 130K MiXK Koedi-
nientoM TepMoEPC i BMicTOM y MiHepaii 3aji3a, SKUH JJIs1 MarHETUTY Li€l TeHeTHYHOI ITPYIH
nmocsirae —0,92. Ha puc. 2 moka3aHo B3a€MO3B 30K IMX TTOKa3HUKIB Ui MarHeTuty KoBmop-
CHKOTO KapOOHATHTOBOTO pojoBwiia. Bupasno Gaunmo, mo TepMOEPC marnetuty miaBH-
LIYETHCS 31 30UIBIICHHSIM HOro HecTexiomeTpii. 3a3Haunmo, mo koedinieHt TepMoEPC mine-
pally BU3HAUCHHH TOJIOBHO CTYIIEHEM PO3Iajy NEepBHHHOTO CKiaay. UM MEHIINH y MarHeTu-
TOBi# MaTPHIi BMiCT OCHOBHHUX JOMIIIOK, THM MCHIIHA IIeH BIUIHB. 3 OTIAAY HA I IS HU3b-
KOTEMIIEPATYPHOTO OIM3bKO-CTEXIOMETPHYHOTO MAarHETUTY POJIb I[bOI'0 YMHHHUKA HE3HAYHA.

Sk 3acBiIUWIIM OCHIJPKEHHS, TpsiMi Kopessiuii Mk TepMoEPC marneruty i ckiiagioMm 1o-
MIIIOK HE XapakTepHi. JloCHTh CTIHKWHA MO3UTHBHUI KOPEIALINHNI B3a€EMO3B 30K MIXK KOe-
¢imiearom TepMoEPC 1 BmicTom MgO ta Al,O; B MarHeTHTi BUCOKOTEMIIEPATYPHOTO TCHE3H-
cy (BignoBigHo, 0,86 1 0,80) € HempAMOIO i 3yMOBJICEHOIO O3HAKOIO 3BOPOTHOI KOPEISAIii MK
BMICTOM IIMX €JIEMEHTIB 1 3aJ1i3a, CIIUILHOTO B CTPYKTYpi MiHepaity (BiamnoBiaHo, —0,86 1—0,81).
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TepmoeneKTpUyHI BIaCTHBOCTI MArHETUTY Pi3HUX T€HETUYHHX THUIIIB

I'eneTnunHMit Ponosuie TepmoEPC, mxB/rpan
THUIT (pyznHe nosne) n Xeep KXinin—Xmax S
CkeneBaTchbke 29 15,5 13,6-17,4 1,0
I'neroBarchke 28 15,4 13,9-17,6 0,9
2 [nryneuske 29 15,4 13,5-18,4 1,2
L§“ Tanniscbke 35 16,5 13,8-23,7 3,8
o IlepmioTpaBHeBe 31 17,8 14,1-36,4 7,9
= [lIumaHiBCHKE 33 15,5 13,7-18,2 1,1
=" MuxaitiBcbke 47 * 13,3-76,5 *
% 3eseHiBCLKE 37 16,6 13,8-19,3 1,4
.% JlebenuHCHKE 89 15,5 13,5-18,5 1,2
3= Kocromyceke 35 15,5 13,8-18,1 1,0
E OueHeripcke 4 15,6 13,7-17,3 0,8
g KipoBoripchke 5 15,5 13,7-17,1 0,1
é’_ TlerpiBchbke 14 15,6 13,9-18,3 0,9
s binosepceke 33 16 14,7-18,3 0,8
E T'ynasiininecpke 18 16,7 15,6-17,7 0,6
-2 OxoiBchKe 5 18,1 15,5-21,4 1,7
5 CralilieNnbCchKe 4 21,5 18,0-23,3 1,5
CepriiBcbke 79 18,3 15,3-28,4 39
Kopcaupke 18 17,2 15,1-28,4 3,6
KOHTAKTORO- JlamkecaHcbKe 7 26,0 14,0-35,9 4,1
MCTACOMATH- COKOJI0BCBKE 4 27,7 15,5-38,4 4.4
- Capbaiicbke 3 25,8 14,2-36,6 4,0
T'opobiarogarceke 12 27,5 15,1-39,8 4.5
KapGonaru- | o o cnke 257 37,5 48723 11,6
TOBHIA
Marﬁ“;a;““' Kaukanapcske 33 53,5 18,5-92,0 12,2
Tiapo- KOpI_HyI.-IiBCLKe 6 28,1 20,2-35,6 3,7
TepMaTbHii Pynnoripceke 8 30,2 18,8-40,3 4.4
Hepronauuceke 7 25,4 14,5-38,3 4,1

* Benukuil po3KU]] 3HAUCHb Y MEXaX KOKHOTO JOCIIDKEHOTO B3iplil HE Jla€ 3MOTH OTPHUMYBATH JIOCTO-
BipHI pe3yibTaTH.

Y MarHeTuTi 3ai3UCTO-KPeMEHUCTHX (hopMariiii 3Ha4HOI Kopesiii MK KoedimieHToM
tepMoEPC i BMicTOM MikpoJoMilIok Hema. BogHouac y HbOMY BHSIBIEHO BHCOKHI TTO3UTHB-
HUH KOpEJISIIMHUKA B3aeMO3B 5130k Mik KoediunieHTroM TepMOEPC i cTymenem arperaTtHoCTi
BugineHs Minepany (0,77). Leit xoedimienT xopemsmii Ky MiABHIY€EThCS e OiMbIIe B pasi
CTaTHCTUYHOTO OIPALIOBAHHS EKCIICPHMEHTAJIBHUX JAHWX, OTPHMAHUX y XOAI aHaJli3yBaHHA
MarHeTUTy OKpeMux pojoBuil. Hampukian, s MarHetuty JleOequHCHKOTO pPOJIOBHIIA
(KMA) K = 0,86. O4ueBuaHO, CTPYKTypHa HEOJHOPIIHICTH MarHETUTy (OCOOIMBOCTI IpaHy-
JIOMeTpii, OJIOKOBICTh, MO3a{UHICTh Ta iH.) € IPUYUHOIO 3MIHU KOHIICHTpaIii HOCIiB CTPyMy B
MiHepar. 3 MeXaMH MiXK 1HAWBITaMH i OKpeMUMH OJOKaMH TI0B’I3aHII TaMOBCHKHN MTOBEPX-
HEBHI CTaH eJIEKTPOHIB [3], 1110 3yMOBIIIOE TOBEPXHEBY MPOBIIHICTH MeTareBoro Tuiy. KoH-
LEHTpALlisl OB’ 3aHNUX 3 IOBEPXHSIMH €JICKTPOHIB, a BIAIIOBIHO, 1 HEraTHBHI 3HAYEHHS Koedi-
mieaTa TepMOEPC MarHeTuTty THM BHII, YiM OLITBIIE TOBEPXOHB ITOILTY B arperari.
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Tepmo-EPC, mB/*C
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Bmict Fe y marneturi, %
Puc. 2. B3aemo3B’s30k TepMOEPC marnetuty KoBIopchKoro poJoBHINA 3 BMICTOM 3alliza B MiHEpaJli.

[TiaTBEepIKEHHAM OTPUMAHUX JAHUX € PE3yIbTaTH MAaTEMaTHYHO-CTATHCTUYHOTO OMPAIfO-
BaHHS EKCIIEPUMEHTAIbHUX JaHUX METOJOM aHaji3y YMHHHKA. 32 HaBaHT)KECHHSIMHU BHPA3HO
BUJIUISAIOTH J1Ba 3HAYYII YHHHUKH, BHECOK SIKUX Y JUCIEPCiO OUTBIIHIA, HIXK MOYATKOBI CTaH-
JapTu30BaHi 3MiHHI. UMHHUK | BU3Haua€ MIHJIMBICTH Ipyny Takux o3Hak: F1 = +(tepmoEPC,
MgO, Al,O3, MnO); (Kumper, CaO, Fe, O3, FeO, Fesyp). Horo moxua IHTepIpeTyBaTH SIK mMapa-
METp, 110 BioOpakae IeeKTHICT CTPYKTYpH MiHEpaily, sika MMoB’s3aHa 3 KoeillieHToM Tep-
MOEPC 3BopoTHUM 3B’si3k0M. UMHHUK 2 BifoOpa)kae MiHJIMBICTH I'PYNU Takux O3HaK: F2 =
= +(Karper, T10, TepMoEPC, MnO, FeO, CaO); —( Fes,r, A,O3, MgO, Fe,0;); Bin noB’s3anuit
MIEPEBaYKHO 3 arpeTaTHUM CTAaHOM BH/IUICHb MiHEpaTYy.

3aBsKN BUKOPUCTAHHIO YNHHHUKIB, 10 BU3HAYAIOTh MIHJIUBICTh TEPMOCICKTPHYHHUX BJIAC-
TUBOCTEW MarHeTUTY, MOXKHA BUPIIINTH KOMIUIEKC MPHUKJIAJHUX 3aBJaHb 3 BHUBUCHHS 1 MPO-
THO3HOTO OLIHIOBAHHS POJOBHII 1 3pYAEHIHHS PI3HOTO T'€HETHYHOTrO 1 (OPMAIIHHOTO THITY.
Hwkue HaBeieHO IPHUKIIAIH.

Buznauyennss ¢opmaniiinoi Hane:knocti mopin i pya. CTpykTypHa 4yTJIHUBICTH TEpPMO-
€JIEKTPUYHUX BJIACTHMBOCTEH MAarHeTHUTY, 3yMOBJIEHA KOHKPETHHMH YMOBaMH IXHBOTO YTBO-
PEHHS, BU3HAYa€ MOXIUBICTH BUKOpHcTaHHSA TepMOEPC sk onHiei 3 HallBa)KnMBIIMX THIO-
Mop¢hHUX 03HAK. K 6aurMo 3 TabIHIll, TPOCTEXKYETHCS BIAMIHHICTD Y 3HAUSCHHSIX KoedimieHTa
TepMOoEPC MarHeTuTy 3 poJOBHMII Pi3HOTO IeHeTHYHOTo THiy. Hacammepen, 1e cTocyeThes
KOHTPAaCTHUX 32 I'€HE3UCOM I'PYI POAOBHII: BUCOKOTEMIIEPATYpPHUX MarMaTHYHUX 1 kapOoHa-
tuToBHX (28-92 MKB/rpan), cepeqHpOTEMITEpaTypHIX CKapHOBHUX 1 TiaporepmanpHuX (14—40)
1 pOJIOBHILL, TOB’A3aHKX 13 3aIi3UCTO-KpeMeHUucTuMH popmarismu (13-28 mxB/rpan).

Takox 3aKOHOMIPHO 3MIHIOIOTHCSI TEPMOEJIEKTPHYHI BIACTUBOCTI MarHETUTY B MEXaX LUX
rpyn. Hanpuxiaa, koedimienT TepMoEPC MarueTury 3ami3ucTo-KpeMEeHHCTO-CIIAHIIEBOI 1 3aTi-
3UCTO-KPEMEHHUCTOI MeTakepaTodip-TyiT-ciranieBoi Gpopmaniil y cepeaapomy Ha 3 MKB/rpan
MEHIIIe, HiXK MarHETUTY 3aJTi3UCTO-KPEMEHHUCTOI MeTaba3uT-KaabIudip-rHeiicoBoi hopmarrii.

Buainenns npuxoBaHoi MiHepaaoriYHoi 30HATBHOCTI OJISITae B MPOBEACHHI MiHEpaIIo-
TYHOTO KapTyBaHHS TEPMOEIEKTPHUYHHX BJIACTHBOCTEH MAarHETHTY SIK “HACKPI3HOTO” MiHepa-
Jy Ui BUSIBJICHHS 3aKOHOMipHOCTEH MpocTopoBoi 3MiHHN Koedimienta TepMoEPC 1 — Ha mig-
CTaBi aHalli3y BHSBJICHUX 3aKOHOMIPHOCTEH — 3’siCyBaHHS NPUXOBaHOI MiHEpPAJIOTiuyHOI 30-
HaJILHOCTI PyJHOTO MOJsL. SIK MpHKIan, MOXKHAa HABECTH pe3yJbTaTH MiHEPAIOTIYHOTO KapTy-
BaHHS TEPMOCJIEKTPUYHHUX BJIACTHBOCTEH MarHeTuTy KOBIOpCHEKOTO KapOOHATHTOBOTO POIO-
Buma. TepMoEPC MarHeTuty BH3HAa4Y€Ha KOMILIEKCOM YMHHHUKIB, IPOBIAHUM 3 SKHX € CKJIaJ
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Mminepainy. Koeginienr tepmoEPC marnerury Bapitoe Bin —28 no —70 mxB/rpan. Jlani Bumi-
pIOBaHb HAaHECEHO Ha KapTy H ONpalboBaHO 3a JOIOMOTrol0 TpeHA-aHawi3y (puc. 3). Tpenn
BifoOpaxkae CIIIbHY MIHEPANOTiYHY 30HANBHICTh POJOBHINA; 30HANBHE KiJbIe XapaKTEpHE
IUTSL MIBIEHHOT JIJSHKH, a JiHIMHA 30HAIBHICTD — IJIS IMIBHIYHOI.

Puc. 3. Xapakrep npocTopoBoi MiHIMBOCTI TEPMOCIEKTPUYHHX BiacTUBOCTel (MKB/rpan)
MmarHeTuTy KoBropcbkoro kapOOHaTUTOBOTO POJOBHIIA.

BusnaueHHs1 BiTHOCHOT0 PiBHS epo3iiiHOr0 3pi3y pyaHHX TiJI, pOAOBHII, PyIHHX MOJiB
i paiioniB. Lle 3aBmaHHA TICHO MOB’s3aHE 3 TOMEPEAHIM. SKIIO BUSBICHO AWHAMIKY TPUPOA-
HOi MIHIMBOCTI TEPMOEJIEKTPUYHHUX BJIACTUBOCTEH MArHETHTY 3 INIMOWHOIO, TO MOKJIMBO BHU-
3HAQYUTH CTYIIHb T€HETUYHO MOB’SI3aHUX I'€OJIOTIYHMX YTBOPEHb pi3HOro Macmrady. Mu Bu-
BYMJIM TEPMOEJICKTPHYHI BJIACTUBOCTI MarHETUTY 3 TPHOX IUISHOK CKapHOBO-MarHETHTOBUX
mposiBiB Xopactopckkoi 30HU [lpunonsgproro Ypary. Minnmusicte koedimierra TepmMmoEPC
Mar"etuty SHu-TyprHCEKOT AUISTHKY (110 Ma€ HaHOUTBIINIA po3Max i MPUHHATHH SIK €TATOHHHHN) 3
TITHOMHOO JIOCITIHKEHO 10 cBepioBHHI 5 043 sik rpadik penepa. [TonoxeHns Ha rpadiky pernepa
po0 MarHETUTY 3 JAOCII/DKYBaHHUX JUISTHOK 3aCBITYMIIO, IO MarHeTUT [liBHIYHOBOIMHCHKOT TS~
HKH BIJIIOBiJJa€ HIKHIM MOBEPXaM €TaJIOHHOTO po3pi3y, a OXTIAMCBHKOI — CepeTHOMY 1 BEPXHBO-
My. Y pa3i 3icTaBlieHHs: aOCOMIOTHUX O3HAYOK MPOO, 110 MAOTh OJIM3bKI 3HAYEHHS KoedilieHTa
TepMOEPC, Mixx co0or0 Ta 3 eTajloHOM 3’sICOBaHO, 10 cTocoBHO SHu-TypuHChKOT nitstHKH OXT-
JISIMCBKA TiTHATA B cepenHpoMy Ha 150 M, a [TiBHiuHOBONMMHCEKA — Ha 350 M.

Bunisnenns renepauiii Minepaay. Y npukianHiii MiHepasorii 3HaYHy yBary HIpUAUISIOTh
reHepalisM MiHepaJiB — Pi3HUM IOKOJIHHSM OJHOTO ¥ TOro » MiHepally, 110 pO3JiIeH] Ie-
pepBamu B Kpucranizamii [5]. SIk cBiAUMTH NMpakTHKa, y pa3i BU3HAYEHHsS FeHETHYHUX THIIIB
MiHepaTiB HaHYacTiIIe CIPanboBY€E MiHEPATOTIYHUNA MPUHIUI HEBU3HAYCHOCTI. 3 OISy Ha
I[e TEPMOEJIEKTPUYH] BIACTHBOCTI MarHETUTY € €()eKTUBHOIO TOTIOMIXKHOIO O3HAKOIO IS BH-
JIJICHHS TeHepalliit MiHepay.

Sk mpuKIIa MOXKHA HABECTH JIaHi, OTPUMaHi HaMH MiJl 4ac AOCIiKEHHS! MarHETUTY POIO-
BHIII, SIKi CYTTE€BO BiJPI3HAIOTHCS 33 TCHE3MCOM. 30KpeMa, Ha TiCTOTrpaMi PO3IMOMALTY 3HA4CHb
koedimienta TepMoEPC marnetuty I'anHiBChKOTO pomoBumia (KpuBopixoks) BHpa3HO BULIE-
Hi Tpu ob6nacti po3noainy napamerpa (puc. 4). Ilepmia 3 HUX BiANOBiIAE MEpeKpPHUCTATII30Ba-
HHUM TIOJIieIpHYHO-TT9acTUM arperaram Mminepaiy (13,0-16,5 mxB/rpan), apyra — cyninbHUM
TOHKO3EPHHUCTUM 1 TOHKOIIAPYBAaTUM 3pOCTKaM IepBUHHOTO MarHeTuty (16,5-19,0), Tpers —
KarakiazoBaHuM arperaraMm (21,0-24,0 mxB/rpax). I[IpoBiZHUM YHHHUKOM MIiHIUBOCTI TEPMO-
€JIEKTPUYHUX BJIACTUBOCTEH MAarHETHTY POJIOBHIIA € HOTO CTPYKTYpPHI 0COOIHMBOCTI.
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CANHIBCEKS BOSIELILE

MM, %

R R R

Tepmo-EPC, mB/AC

Puc. 4. Xapakrep posnoainay TepmMoEPC marneruty I"anniBchkoro ta CepriiBChKOro pogoBHIL.

Ha ricrorpami posnoainy xoeoinienra TepMoEPC marneruty CepriiBchkoro pojoBHia
reHepallis HEeCTeXiOMETpHYHUX BHJIUICHb MiHEpaldy, NOB’S3aHUX 3 IIPOLECOM TpaHITH3aLll,
YTBOPIOE BiIOCOOJICHY TPy, 3MIlllEHY B iHTEpBaJl BUIIMX HETaTUBHUX 3HAUCHB (IWB. puC. 4).

[[IIT] 56-57
E=I55-56
[154-55

HHH s5-56
[[IIIT] 54-55
[] 53-54
= 52-53
[ s51-52

([T 32-34
= 30-32
=] 28-30

Puc. 5. EBomrontist Xxapakrepy
posnoxniny xoedimienta TepMoEPC
B 00’eMi IHAMBIIB MATHETUTY
Kosnopcrkoro pogosuma, MkB/rpan.

BunisienHss oco6mMBocTel 30HATBHOI TA CEKTO-
piajbHoi Oy10BH KpUCTAJIB i 3epeH Minepasy. Tep-
MOEJIEKTPHUYHI BIACTUBOCTI MarHETUTY 3MIiHIOIOTHCS HE
JUIIE B MEXaX PI3HUX MOPiJ, Py Ta IXHIX ITUISHOK, a |
CYTTEBO BapilOIOTh y MeXax OKpeMux iHAmBimiB. Lle
MOB’SI3aHO 3 HASBHICTIO 30HAIBHOI Ta CEKTOPIaIbHOI
OyZOBH 3epeH, sKa BUSABISETHECA B 00’ €MHIN HEOTHOPI-
JTHOCTI pO3MOMITYy CTOPOHHIX MiHepanbHUX (a3 (emira-
KCHUYHHMX BKJIIOYEHb 1 MPOJAYKTIB pPO3Magy TBEPIOTO
PO34HHY), 130MOP(HHUX JOMIIIOK 1 TAKHX CTPYKTYPHHUX
O3HAK, SK MO3ai4HICTh 1 0J0KOBICTh. SIKIIO0 HEMae YMH-
HUKIB, 1[0 3aBa)KaIOTh BUKOHYBATH IUIOMIMHHI BAMipIO-
BaHHS 3HaueHHsA TepMOEPC Bemmkmx KpucraimiB abo
3€peH, TO MOXKHa BHUSBUTH “‘BHYTPIIIHIO” MOP(HOJIOTito
MiHepally — aHaTOMiuHy OyZOBY, sKa (OPMYETHCS B
MpoIIeCi POCTY.

Hanpuknan, mix 9ac IIOMMHANX BUMIPIOBaHb TEP-
MOEPC Ha rpansix kpuctaiiB Maruetuty KoBnopcekoro
KapOOHAaTHTOBOTO POJOBUINA BJAJIOCS IPOCTEKUTH
xapakrep po3noairy koedimieata TepMoEPC B 00’emi
iHAUBIAIB (pHUC. 5) Ta OWIHWUTH EBOJIOIII0 aHATOMIii
MiHepaJdy B mpocTopi W 4aci. BusiBieHO NOCTyIOBHiA
mepexija BiJl CEeKTOpialbHOI OyZ0BH HAHOLIBII paHHIX
kpuctaniB (tarmu 1 i 2) 10 30HAIBHO-CEKTOPIATBHOT
(tummu 3 1 4) i, 3pemToro, CEeKTOpiaIbHOI B HANMI3HIINX
BUJIIEHHsIX MiHepaiy (tun 5). Taka 3MiHa B aHaTOMIY-
Hill Oy/IOBI MArHETUTY 3yMOBJICHA CBOJIIOIIIEI0 MTPOIIECIB
MiHEpaIOyTBOPEHHS Ha POJOBHILI, 30KpeMa, MPOSBOM
nepeKpucTanizaii y 3B’S3Ky 3 HAKJIaJCHUMH Tpolieca-

MU (amaTUTH3AIIEI0 1 KapOoHATH3aIIE). Y X0 IepeKpucTatizailii Big0yBaBcs Mepepo3noIii
MPOJXYKTIB pO3Maxy TBEPAMX PO3YMHIB Yy MarHeTUTOBIM MaTpuii, mo i QIiKCyloTb y 3MiHI

TepmMoEPC.
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Ouinka HEOAHOPIZHOCTI TEXHOJIOTIYHUX BJIACTHBOCTEl MATHETHTOBHUX PYA i MPOTHO-
3yBaHHSI TEXHOJOTiYHMX MOKA3HUKIB 30aravennsi pya. HasBHicTh y MiHepami TiCHOTO
3B 3Ky KOHCTHTYHIis(CKIaJ, OyIoBa)-TepMOCICKTPHYHI BIACTHBOCTI BH3HAYAE 1CHYBAaHHS
B3a€MO3B’SI3Ky TEXHOJOTIYHHX ITIOKAa3HWKIB 30aradeHHs pyJa 31 3HA4YEHHSAM KoedimieHTa
TepMOEPC MarHetuTy. 3 BHKOPHCTAaHHSIM I[bOTO MU PO3POOMIM HOBUH CIIOCIO OIIHIOBAHHS
TEXHOJIOTIYHUX IMOKAa3HUKIB MEpepOoOKH MAarHETHTOBHX PYJ Pi3HOI'O T'€HE3HCy i3 3aCTOCyBaH-
HSIM TEPMOCIICKTPUYHUX BIaCTUBOCTEH MarHeTuTy. CyTh HOro mossirae B TakoMy.

[IpoBigHIMH YHHHUKAMH, 10 BU3HAYAIOTH €(DEeKTUBHICTH MPOIIECY MATHITHOI cemapariii, €,
3 0JTHOTO OOKY, — HEOTHOPIMHICTh KOHCTUTYIIT MiHEpaly (XapakTepHa, TOJIOBHO, I BHCOKO-
TEMIIEpPaTYypPHUX POJIOBHUIL MarMaTOT€HHOTO TUIy — BJIACHE MarMaTW4HUX, KapOOHATHTOBHX,
CKapHOBHX Ta iH.), a 3 IHIIOTO, — CTYIiHb PO3KPHUTTS BUAUICHh MiHEPATy B pa3i pyAOmIiArOTOB-
KM, 1110, BIJINOBIIHO, BU3HAYCHE HOTO rPaHyJIOMETPIEIO 1 TUIIAMU 3POLICHHS 3 MiHepajiaMu, sKi
aCOIIIOI0Th (XapaKTePHUI MEPEBAXKHO I POJIOBHII 3AJTI3UCTUX KBAPIIUTIB 3aJIi3HCTO-KpEME-
HHUCTUX (QopMariil fokeMOpiro) [2].

BuBUeHHS TepMOETICKTPUYHHX BIACTUBOCTEI MarHETHTY Ja€ 3MOTY OL[HUTH L O3HAKH Mi-
Hepaiy, a OTXKe, IPOTHO3yBAaTH TEXHOJIOTiIYHI BIacTuBOCTi pyA. Ha puc. 6 3006paxkeHo rpadik
B33a€MO3B’ 513Ky M)XK SIKICTEO MAarHETUTOBOTO KOHIEHTpaTy 1 koediuienrom TepMoEPC Marneru-
Ty 3 py2 KoBIopchkoro kapooHaTUTOBOTO POJIOBHIIA.

Lt]

5 8

=
o

Tepso-EPL, sB/°C
=

]
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BmicT Fa v xOHUEHTDETI. Yo
Puc. 6. B3aemo3B’s130k Mix koediniearom TepMOEPC Ta SKicTIO MarHETUTOBOT'O KOHIICHTPATY

3 pya KoBropcebkoro kapOoHaTHTOBOTO POAOBHUIIA.

Koediuient xopensuii Mk uumu napamerpamu ctaHoButh —0,82. 3aBIsiKM €KCIIPECHOCTI
Mmerony TepMOoEPC i Horo Hu3bKill 1iHI TOOYZOBaHO KapTy MPOCTOPOBOi MiHJIMBOCTI Koedi-
uieara TepMOEPC marnetnty (muB. puc. 3), ska BimoOpa)kae MPOCTOPOBY HEOIHOPITHICTH
TEXHOJIOT1YHUX BIACTHBOCTEH PyXl pOILOBHILA.

OTKe, TepMOEJICKTPUYHI BIACTUBOCTI MarHeTUTY € BUCOKOIH()OPMATUBHUMH i e(eKTHB-
HUMH{ O3HaKaMHU MiHEpaJy Ta PEeKOMEH/IOBaHI JUIsl HIMPOKOTO 3aCTOCYBAHHS B Pa3i BUKOHAHHS
PI3HOMaHITHUX PO3IIYKOBO-OIIHHUX 3aBJaHb.
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TYPOMORPHISM OF MAGNETITE THERMOELECTRIC PROPERTIES
AND THEIR PRACTICAL USE

B. Pyrogov', L. Kholoshyn2

'Federal State Unitary Enterprise of VIMS, Moscow, Russia
E-mail: pirogov_bi@inbox.ru
Kryvyi Rih State Pedagogical University
E-mail: x0l2008@yandex.ru

Thermoelectric properties of magnetite from the ores of basic genetic types have been re-
searched. The natural factors which determine changeability of mineral' thermoelectric force
have been found out. The concrete examples of the applied tasks decision while studying and
prognosis evaluating of different genetic and structures type magnetite deposits have been
analysed.

Key words: magnetite, thermoelectric force, crystalline framework, generations of minerals,
mineralogical zoning, genetic type of ores.
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TUIIOMOP®U3M TEPMOJJIEKTPUUECKHUX CBOMCTB MATHETUTA
N UX IPAKTUYECKOE UCIIOJIb30BAHUE

b. anoron', H. Xoaomun’

'Dedepanvroe cocydapemeennoe ynumapnoe npeonpusimue BUMC, 2. Mockea, Poccust
E-mail: pirogov_bi@inbox.ru
Kpusopoaicckuii 20cydapemeennbiii nedazo2ueckutl yHugepcumen
E-mail: x0l2008@yandex.ru

HccnenoBano TEpMOINEKTPUUECKUE CBOMCTBA MArHETUTA U3 PYJ OCHOBHBIX T€HETHYECKHX
tunoB. OOGHapYXEHO MNpPUPOJAHBIE (HAKTOPBI, KOTOPBIE OINPEACISIOT W3MEHYHBOCTH TEPMO-
ANEKTPOABIDKYIEH cuibl MuHepana. IIpoaHanmu3upoBaHO KOHKPETHBIE MPHUMEPHI PELICHUs
MPUKIAAHBIX 33Ja4 IPU U3YYEHUU U INPOTHO3HOM OLICHUBAHMM MAarHETHUTOBBIX MECTOPOKIE-
HHUH Pa3IUIHBIX TCHETHYECKUX U (POpPMALMOHHBIX THUIIOB.

Kniouegvie cnroea: MarHeTUT, TEPMOAIEKTPOBIDKYINAS CUJIA, KPUCTAIIIMYECKas! PELIeTKa,
reHepalnuu MUHEepasa, MUHEepaJloruiecKasl 30HaabHOCTb, TEHETUUECKHUI TUII PY/.

CratTs Hagiinuia 1o peakosnerii 24.04.2012
ITpuiinsaTa no apyxy 29.05.2012
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