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3HAXIJIKM CUJIITAIB 3AJII3A B YKPATHI. KOCMOT'EHHE
YU TEJYPUYHE INOXO1KEHHSA?

VY poboTi HaBeACHO AaHI BUBUCHHS CK30TUYHHMX YTBOPEHB, CKIAJICHUX CHIIIIUAAMH 3ajii3a ad0 TakuX, II0
BMilytoTh (epocuminunu. Mera. Ha OCHOBI JeTajbHOrO IOCHTIPKEHHS XIMIYHOTO 1 MiHEpaJbHOTO CKIIaay
BCTAHOBUTH TPUPOJY Ta YMOBH YTBOPCHHS CHIIIIUIIB 3ai3a, 3HAWICHUX Ha TepuTopii Ykpainu. MeToauka.
[IpoBeneni Mop¢osoriyni, MiHepaoOTiuHi, TOCTIHPKEHHS; MIKPO3OHIOBUII Ta PEHTTCHOCTPYKTypHHI aHaii3. Ha
OCHOBI BHBUCHHSI JIITCPATYPHUX JAHUX 3/iHCHCHO MOPIBHSHHS 3 BIIOMUMH y CBiTi 3HAXiJKaMH CHTIIHIIB 3aJIi3a.
PesyabraTn. 3a pesyiapraTaMu AOCIHIKEHb BCTAHOBJIEHO TPH TUIM BHSBJICHUX CIHOJNYK 3ali3a 3 CHIILIEM.
[Nepmmii mpeAcTaBICHUI BENMKMMH yJlaMKaMi (MakcHMajbHa BCTaHOBIeHa Bara 5934 T) 3 4YacTKOBO
OIUIABJICHOIO MOBEPXHEI. XapaKTepHUIl CTAIMH CKIa] Ta KpUCTalliyHa CTPYKTYpa, IO BiINOBinae MiHepary
srocuty (suessite (Fe,Ni)3Si). OcHoBHa Maca yaaMmKiB i3 3FOCHTY MIiCTHTh KyOidHI MiKpOKpHCTamn KapOimy
tutany (TIC). Jpyruii Tum mpencraBicHUM APiIOHUMH OIUIABIEHMMH YaCTKaMH, iHOMI chepudHOi (hopmH,
MICTUTh JBI (ha3u posmany TBepaoro posuuHy ¢epocuiinito. Po3mip uactok g0 3 mm. Tperiii Tum €
MIKPOBKJIFOUEHHSIMHU CHIIIUIB 3aji3a cepuynol GopMu y KOpyHIaX MaHTiHHOTO THily. KopyHau 1boro THITy
yhepiie BHSBICHO B alMa30HOCHMUX Ty(]i3MUTOBMX KOMILIeKcax 3aximHoro Ypaiy, KOpYyHIH MaHTiHHOTO
MOXO/DKCHHSI — Ha YOTHPBOX 00’€kTax B YKpaiHi (1Ba 00’€KTH 3 BCTAHOBIICHOK alMa30HOCHICTIO). MiHepa
MICTUTh JyKe CHeUU(IYHUH KOMIIEKC CHHTEHETHYHHMX BKJIIOUCHb. CHIILMJ 3ajli3a, CaMOpOAHE 3ali30,
iTepMeTaiuHi crutaBu Ta OKcUmHi ¢asu cuctemu Zr-Ti-Al-Fe-Sc-TR. HaykoBa HOBH3HA. 3a KOMIUICKCOM
TEOJIOTIYHNX, MIHEPAJOIIYHUX Ta TEOXIMIYHMX O3HAaK MEpIIMi THUII MOXHA 3apaxyBaTH 10 pEYOBHUH
KOCMOTEHHOT'O IOXO/DKCHHS, JIPYTHH Ta TPETiH € MpOJyKTOM TEIypHYHOTO MOXOJUKeHHA. OTke, ymepiie
3pobiieHo crpoly TUMI3aIlil 3HAXITOK CHIIIMIIB 3ami3a Ha YKpaini. He3anexxHo Bil mpuUpoan CHIIIMIIB 3aITi3a
(kocMOTeHHE UM TenypuuHe) iXHE (OPMyBaHHsS IIOB’s3aHE 3 PI3KOBIIHOBHMMH YMOBaMH (OpPMYBaHHS,
XapaKTepHUMH I TIMOMHHHUX YacTHH IUIaHeT 3eMHoro tuiy. IIpakTuyHa 3HauyymicTh. BuBueHHS dacTok,
CKIIAICHUX CWINHAAMA 3ali3a, a TaKOX IHIMMH OE3KHCHEBUMH CIONyKaMH Ta MiHepamaMd (CHITIIHIH,
Kap6izn, caMOpOIHI METald Ta IHTEpPMETATIYHI CIUIABH), MOXE MATH HEOIliIHCHHE 3HAYCHHS sl YSIBIECHB PO
PECUYOBMHHMIT CKiax TTMOMHHUX cdep IuaHeT, 30kpeMa 3emii. HasBHicTh y mopoaax ¢epocHiIinuaiB 3eMHOTO
MOXO/DKEHHS, OCOOJMBO B MPUCYTHOCTI IHIIMX KOMIIOHEHTIB, CKCILIO3MBHOI acolliaiii, ToO0TO Oe3KUCHEBHX
MmiHepamiB 1 cmonmyk (cuminuau, KapOifd, caMOpoAHI MeTand Ta iHTepMETalidHi CIaBH, BHCOKOOApHYHi
MiHepalli, MiHepalli-CYIlyTHUKA anMa3y) MOKHA e()eKTHBHO BUKOPUCTOBYBATH SIK IHIMKATOPHY O3HAKY ITijl 4ac
MIOLIYKIB Ta NMPOTHO3YBaHHS KOPUCHUX KOMAJIMH, IOB’S3aHUX 3 MaHTIHHUMH (IIIOIAN3aTHO-EKCIITIO3UBHUMH
npounecamu. lle Hacammepen NpOsSBU alIMa30HOCHOCTI, KOJNBOPOBMX Ta OJaropoJHWX MeETalliB, piAKiCHO-
3eMEJIbHUX CJICMCHTIB.

Kniouosi cnosa: depocuninumu, kapOif THUTaHy, METEOPHUT, 3IOCHUT, TYIEiT, HEBIOPSAKOBAaHA CTPYKTYpA,
BYTJICLIEBO-BOJIHEBE CePeIOBHIIE, CHEPyIIH, CAMOPOIHI METAITH.

Bcmyn arperatamu — cdepyiamu, TpPaIUIIOTbCS JICHAPUTH 1
NpU3MH. 3a MMM JaHUMH 3€pHa CHJILMAIB 3aiti3a 3
[Ipna3or’s ckiagaroTeecst 3 (a3 po3magy TBEPIOro
PO3YHMHY B Pi3HMX CIiBBIHOLICHHIX — (hepocrminumry
i pepomucuninuay. V. I. denommna 3i criiBaBTOpamMu
[Pewommua V. W. w ap., 1989] suminmia B
aIMa30HOCHHUX BiIKNITamgax bBiTOKOPOBHIBKOI CTPYK-
Typu okpemo ¢epocwrminua Ta depomucwminum. Lli
MiHEpalIX BHUSABJICHO TYT Y acoljamii 3 anaMasom,
MiHeparTaMU-CyITyTHHKaMu aiMa3y (mipor, MmiKpoiib-
MEHIT, XPOMIIIIHETIIH), MyacaHiToM, 30J0TOM,
MeTaJeBUMH ciiiaBamu cuctemu Cu-Zn.

Y cBiTOBIfl JiTepaTypi JAaHi TpO 3HAXIAKH
depocwninuais moBom crnopaauyHi. Ile piakicHi
YTBOPCHHS, TOXOJDKEHHS SKUX abo Moxe OyTh
TIOB’s13aHe 3 aCOIliaIlie0 TIIMOMHHIX BHCOKOOAPUIHHUX
MiHepadiB, ab0 MaTh KOCMIYHE ITOXOJ[KCHHS.
PizHoBuan  (epoOCHIIIUAIB  3TIAHO 3  JaHUMH
www.mindat.org HaBeneHo y Taom. 1.

YactuHku cwmimwiB 3ami3a BiamykaB €. I'. Jlaza-
PEHKO 31 CIIBaBTOpaMH Yy MOJTABCHKHUX BiJKIamax
Ipuaszoscekoro periony [Jlazapenko E. K. u mp.,
1980]. Yactuna 3epeH mpeiacTaBieHa CHEPUUHHUMU
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Tabnuys 1
Binomi 0e3kucHeBi crosiyku cuiiniio i3 3amizom
Table 1
Known oxygen-free compound of iron and silicon

Ha3sga minepaiy XiMiynaa dhopmysaa
Suessite (Fe,Ni)3Si
Mavlyanovite MnsSisz
UM2001-18-Si:CuPtSn (Cu,Pt),Si
Perryite (Ni,Fe)s(Si,P),
Fersilicite FeSi
Naquite FeSi
Ferdisilicite FeSi,
Linzhiite FeSi,
Luobusaite Feos4Si,
Gupeiite FesSi
Hapkeite Fe,Si
Xifengite FesSi;
OcTaHHIM 4YacoM CHTyalliss 31 3HaXiKaMu

CUIIIUAIB 3aji3a Jemo 3MiHWIACsi, OCKUIBKH Y
(ITI0iIM3aTHO-EKCIIO3UBHUX ~ YTBOPEHHSIX — Pi3HOTO
THUITY [OYaJIH 3HAXOJWTH B 3HAYHIN KIIBKOCTI YaCTKU
CaMOpPOIHHX METaNB Ta TxHi cruiaBu (iHTepMeTariuHi
CONyKu?) pasoM 3  iHIHAMH  GEe3KHCHEBHMH
crionykamu [Yaiikoscekuit U. U., 2012; PribansueHko
A. A, wu gp., 2011; Mapmuaues B. K, 1990;
IManosa E. T'. u gp., 2011], 3okpema bepocui-
nuaamMu. HaiOinplie BUBYEHI 3 I[HOTO MOTJISITY
KiMOEpIIT-1aMITpOiTOBI BHOYXOBI CTPYKTYpH, IO €
OMHUM 3 PI3HOBUAIB (IIFOiTN3aTHO-EKCIDIO3UBHUX
YTBOpEHb. MeHIIe JOCIiKeHO “KpUITOBYJIKaHIYHI"
CTPYKTYpH TY(i3UTOBOTO THITy. 3 JTEpaTypHd BOHH
BiOMi TakoX fK Ty¢izuTH, ¢moigonitu abo
iH’ €eKIiHHO-TIIPOKIAaCTHYHI, (II0igHO-00I0THI YTBO-
peHHs. 3Haxinku (GEepOCHIIIII0 OMMCAHO Y KPHUIITO- i
BYJIKaHIYHUX CTPYKTypax CXiZHOEBPOIEHCHKOT IiaT-
dbopMu mOpsi i3 CaMOPOJHHUMHU MeETalaMH, Myaca-

HITOM, CaMOpPOJHUM CHJII[IEM Ta CHJIIKATHUMHU
chepynmamu [[lamoea E. T. wu gp., 2011].
I. YallKOBCbKMM JOCHIAUB CHUHIE€HHI BKIIFOYEHHS

(depocuitiniito 3 JOMINIKAMH HIKETIO Yy KOpYyHJAAX
rMHOMHHOrO (MaHTIHHOTO) THIY, IO MICTATBCS Y
AIMa30HOCHHX KOMIUIEKcaX IMopig  Ty(]i3sUTOBOrO
turry  [Yaiikoscskuit WM. W., 2012]. BusHani
JNOCITIDKEHHS KHWTAWChKUX BYCHHX. YIIepIie BOHHU
JOCTEMEHHO [iarHOCTYBaJ M KapOig Bombppamy B
QIMa30HOCHHX  XpoMiTax  odiomitoBoi  acorriarril
«Luobusha» #a Tubercpkomy mwiato. OKpiM KyCOHTITY,
KHUTANCBKI JOCITITHUKY BU3HAYMIIM CHJIIIMI 3aji3a Ta
ity HE3KYy camopoanux metaitis (Si, Fe, Zn, Pb, Al,
Cr, Ni, Os, Ir, Ru, Rh, Pd, Au, Ag, W, Cu, Ti),
IHTepMETaJICBUX CIUIABiB Ta OE3KHCHEBUX CIONYK
(Fe-Si, Fe-Ti-Si, Ni-Fe-Cr, Ni-C, Fe-C, Cr-C, Ti-C,
W-C, SiC, Fe-Co, Al-Fe-La, W-C, Fe-Mn, Au-Ag,
Ag-Sn, Ti-W, Cu-Zn, Si-Ca, Ti-N, Fe-Si, Si-Ca-Cu,
Ni-Fe-Ir, Rt-Fe, Pt-Fe-Pd, Fe-Ru). Bimomi Takox
3Haximkm Qepocuminito y KiMmOepmitax SKyTchKol
anMas3oHocHOI nposinmii [Mapmuaies B. K, 1990].

V mepiiii 9acTHHI CTATTi BUKJIAJAEHO PE3yibTaTH
JOCTIKeHHST (HEPOCHITIIMIIB 36MHOTO MTOXOKCHHS,
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BUSIBIICHMX B YKpaiHi; B Jpyrii — aBTOpH oOIU-
cany 3HaiieHWi cumiima 3amiza KocMoreHHoro (?)
MOXO/KCHHSI.

Mema

KonekTtB aBTOpIB  IOCTABMB Taki 3aBJaHHS:
a) IOCTIZUTH PEUOBUHHHIN CKIIAJ PIAKICHUX 3HAXITOK
eK30THYHMX CIONYK 3ali3a Ta KpeMHilo ((epocui-
IW/TiB) 3 TepUTOPil YKpaiH! 3 BUKOPUCTAHHAM CYJaCHUX
THCTpYMEHTATBHIX METOAIB; 0) MmiacymMyBaTd Bifomi
JaHl 3 JITepaTypHHX /KEpeNn IIoN0 3Haximok depo-
CHITIIUIIB y CBITi Ta B YKpaiHi 30kpeMa; B) crpoOyBaTH
BUSIBUTH JMCKPHUMIHAITIHHI O3HAKH, 3a SKUMH MO)KHA
BCTAaHOBHTH TICPBUHHY TPUPOLY  JOCIIHKYBaHOT
PCUYOBHHH — KOCMOTCHHY UM TEITyPUYHY.

Memoouxka

Mopdonorito, BHyTpimHIO OyZOBY 1 XIMIYHUHA
CKJIQJl 3pa3KiB JOCITIPKEHO 3a JOIOMOTOK CKaHY-
BaJBHOTO EJEKTPOHHOTO MIKPOCKOIIa-MiKpOaHaIi-
3atropa PEMMA-102-02. TepaicTs MiHEpaly BH3HA-
yanu Ha MikporBepaomerpi [IMT-3, Bigkamiopo-
Banomy mo tamity (NaCl), HaBantaxkeHHst Ha iHICH-
top craHoBwio 100 r. AHami3 BHYTpPIIIHBOI CTPYK-
TypH BUKOHYBaiu Ha nudpakromerpi [JJPOH — 3.

Pe3ynomamu ananizy 3naxioox gpepocuniyuoie
Menypuun020 NOX00HCEH NS

ABTOpH CTaTTi OKpeMi YaCTHHKU (EepOCHIIIIHIIB
3HAWINUTK IMiJ] 9aC BUBYCHHS MiHEPAJIOTil BiJKIIAIiB
QJIMa30HOCHHX Ta TOTEHIIHHO aJIMa30HOCHHUX CTPYK-
TYp 1 AUITHOK Ha TepuTOpii YKpaiHH — y CXITHOMY
6opri bimokoposuIekoi cTpykTypH, Ha llleneriBcbkii
mwromti ([Tyrpunerpkuit i CnaByTCHKHM TPOSBH), Ha
mingai - Xupis—/loOpomune. YacTHHKH — CHITIUAY
3aiiza BUSABJICHO B acoIiamii 3 TpPyHOK BHCOKO-
mapaMeTPUIHUX MiHEpaJliB MAaHTIHHOTO TOXOIKEHHS !
BUCOKOOApMYHMMHU  MiHepanamu (aiMmas, KOECHT,
KiaHiT — B iHO3emHiil miteparypi UHP minerals),
kapbizamu (MyacaHiT, KOTEHiT, KyCOHTIT), caMOpoI-
HuMu Metainamu (Zn, Sn, As, Sb, Fe, Pb, Cu, Ni, Cr,
AQ), iXHIMH iHTEpMETANIYHIMH CIUIABaMH, CHIIIKAT-
HUMH Ta MeTaJIeBHUMHU cdepyliaMM Ta LUIAKOHOAio-
HUMH YacTKaM# (TiaJIOKJIACTH), IO CKJIAJAIThCS 3i
CKIa 3 BHCOKMM BMICTOM THUTaHy a00 KaJbIIifo
[bekema C., Suenko 1., 2011; bexema C. ta in., 2011,
SAuenxo U. T. u ap., 2013].

JlocmimKeHo TOOMWHOKI 3€pHa, CKIAJeHl CHITi-
[UIaMHU 3ai3a, 3 ATOBIAIBHUX BIAKIAIIB MOOIH3Y
KazaBunHcbkoi yabTpaocHoBHOI iHTpy3ii ([aiiBo-
POHCBKHMI palioH) Ta aJIMa30HOCHHMX BiIKJIaIiB
cxigHoro Oopty binokopoBuibKoi cTpyKTYypH. 3a
MIKPOCTPYKTYPHHUMH  OCOOJIMBOCTAMH  (pepocIiiaB
AQHAJOTIYHUI /10 CIUIaBIB METATiB 3 OOMEXEHOIO
PO3YMHHICTIO y TBEPAOMY CTaHi — JOCBTEKTHYHUX YU
3aeBTeKTUYHHUX po3masiB (puc. 1, a, 6, 6). Mikpo-
30HOBUI1 aHAaJI3 3aCBiUYMB, IO BCi TOCTiKeHI Qa3u
MaroTh pi3HUi ckian (IuB. Tabm. 2).
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Tabnuys 2
CxJaj cuinuaiB 3a7i3a TeJTypUYHOTO IMOXOZKEHHS
Table 2
Composition of iron silicides of telluric origin
No | Howep Si Fe Mn Ti cr Vv Cyma
podu
1 16,07 73,7 0,48 0,48 90,73
BI-1/1 24,89 63,01 87,9
5 27,65 71,66 99,31
1409/3 47,87 42,13 90
3 51-123-1 18,65 63,3 1,68 5,49 2,74 1,05 92,86

Ipumitku: 1 — gactunka i3 qBodazoBoro cmiaBy depocwuriniio, ¢. Kazapuun (puc. 1, a, 6); 2 — yactunka i3 noha3zoBoro
cmwiaBy (epocumimito, cxigauii 60pt bimokopoBunbkoi cTpykTypu (puc. 1, 6); 3 — 3epHO KOPYHIY MaHTIHHOTO THUITy 3
CHHICHETHYHHMH BKIIOUCHHAMH (epocuiiiito ta MeraneBux ¢as (Zr, Ti, Sc, Mg, Ca, Al, Si) c. TapHasa, J[oOpoMHIIbCHKUI
p-H (puc. 1, 2, 0).

T I e

Puc. 1. Mopdosorist Ta MIKpOCTPYKTYpa YaCTHHOK, 110 MiCTATh (hepOCHITILIH:

a — IJIOCKE 3epHO (HEepOCHIIILIIO 3 OMIIABIIEHOO TIOBEpXHE0, ¢. KaszaBuun, KipoBorpajicska 06i1.); 6 — Te came, morepeyHuii
nepetuH (BSE-300paxkeHHst); B — MiKPOCTPYKTypa 3aeBTEKTHYHOTO CILIaBy (epOCHIIIiI0, CXinHuii 60pT BioKOpoBUIBKOT
CTPYKTYpH; T — 3¢pHO KOPYHAY MaHTi#iHOro Uy, ¢. ITyrpuHui, [lleneriBchka miomma; 1 — Te came, MOIepeyHuil epeTHH
(BSE-300paskeHHs1); € — MOIEpeYHHUii IIEPeTHH 3epHa KOpyHIy MaHTiiiHoro THIy (BSE-306paxenss): 1 — dhepocumiwii,

2 — oxcuana dasa (TiO,), 3 — metanesa ¢asa (Zr, Ti, Sc, Mg, Ca, Al, Si), c. Tapuasa, JIoOpOMUIILCHKHI P-H

Fig. 1. Morphology and microstructure of the particles comprising ferrosilicon

Mikpo3zepHa cuminuay 3amiza (Fe — 68,65, Si —
14,05 %) BusiBneHo y crenuivHMX YacTKax, IO
CKJIaIal0ThCS 13 CAaMOPOIHOTO CBHHIIIO Ta MiKpO3epeH
Byrnento (mpoba A-529, npasuit Geper p. I'opums,
M. CnaByta). Crieundiyauii THO 3HaxX0KEHHs (hepo-
CUIIIII0 BiAmykaHo y mpobax 3 IlyTpuHEIBKOTO
MPOsBY (ITFOITN3aTHO-CKCILIO3UBHOT JisTEHOCTI Ta y
c. TapraBa JloOpOoMUIBECHEKOTO paiioHy, MOB'I3aHUN 3
KOpyHZaMH MaHTidHOro Tumy. Pepocwmimii TyT
BUSBIICHO Y BHIJIAl CHHICHETHYHUX BKIIOYEHb
HOpsJ 3 BKIIOYEHHAMH aMOp(HOI OKCHIHOI Ta
MeTaneBux (a3 TBepIoro po3unty cuctemu Zr-Ti-Al-
Fe-Sc-TR (puc. 1, 1, 0, ).

Pe3ysabTaTH reoXiMivHuX Ta MiHepaIoOriyHuX
AOCJII/IZKEHb 3pa3Ka KOCMOTeHHOT 0 (?) MOXO01KEeHHSI

VYnaMoK HEBIIOMOTO TOXOKEHHS 3HAWIeHO Yy
xoBTHI 2013 p. mig dYac MPOXOMKEHHS IPUBATHOL
Kpununi  (3aximHa oxomums M. YepHiBimi, YKpaiHa,
KOOP/IMHATH MyHKTY 3Haxiku: 48°17,4' m.mr.; 25°52' ¢.1.),
Ha rauOmHI npubomm3Ho 16,0 M Bim mOBEpxHI,
(abcomoTHa BigMiTKa 3aysiranHs yigamka ~ 334,0 M
b.C.), B aprimitonomiOHUX IMIMBHUX CIPUX TJIMHAX
namascbkoi cBiTh MiotieHy (N;ds). Pos3mipu 3naiineHoro
ymamka 16x12x8 cm, #ioro maca cranoButh 5934 T
TIOBEPXHS yJaMKa MOJACKYIN Mae BUIVISH OIUIABICHOT
(BiporimgHO, HACTIIOK TepMiUHOTO BILIHBY) (pHC. 2).
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a

0

Puc. 2. 30BHILIHIN BUTTIS 3pa3Ka: a — CTOpPOHA 3pa3Ka 3 eJIeMEHTaMH KPUCTANIYHOT OTPaHKH
Ta MITPUXOBKH; O — OTUIABJICHA YaCTUHA 3pa3ka (3BOPOTHHH OiK)
Fig. 2. Photograph of found sample

AmnamizyBani 3pa3ok — (parMeHT yiaMKa —
posmipamu 2x2X5 cm i macor 72,06 r. Komip —
cipyBaTo-0Oinuii 3 )KOBTYBaTUM OPOH30BHUM BiJTiHKOM
Ta  MiHmBicTIO (31 cmabkuM  ronyOyBaTo-
3eNICHKYyBaTHUM BinTiHkoM). Ha TOBepxHi BHIHO
WTPUXOBKY (pUC. 2, a). MaKpOCKOIYHO Ma€e BUIJIS
MOHOMIHEpaJIbHOTO arperaty. MarHiTHHiA.

MiKpOoCKOMiUHI  TOCHIMKCHHS TIOKa3alid, M0
3pa3oK € arperaroM Tphox ¢a3 (minepaiis) (puc. 3).
XiMIYHAH CKJIaJ TEpIIoro, SKHH € MaTpPHUIICIO
(> 90%), 3a pesympraTaMm  MiKPO30HIOBOTO
aamizy  (rabm. 3), € cwnougoM  3ajisa;
(Fe3,0aMng 03Cro,01)3,08(Sio,9 Ti0,02Vo0,01)0.93; (Fez04
Mg 03Cro,01)2.98(S1,01 Tlo,01V0,01)1,03-

OCHOBHUMH KOMIIOHEHTaMH, M0 BXOIATH [0
CKITay CHWJIIIIHIY 3aiti3a, € Fe?* i Si, JPYTOPSITHAMHE —
Cr®*, Ti**, Mn*, V**. Ni BixcyTHiit B epmiit mpo6i, y

napyriit #oro Bmict 0,01 Bar. %. Y cepemoBuiii, B
SKOMY BiH cdopMOBaHMH, WLIIKOM MMOBIpHO, MIO
XpoM JIBOBaJIeHTHHH, a He TpuaneHtHuil [Keil K. et
al., 1982]. 3Baramom s 3pa3ska XapakTepHa
HEKOTCpEHTHA T'eOXiMiUHAa acolliallis, B sSKii HasBHI
CHJICPO-, JIITO- Ta XaIBKO(IIBHI €IEMEHTH.

[Tig wac mOpiBHAHHSA XIMIYHHX aHAmi3iB Qepo-
cuminumaie (tabm. 3) posbikHOCTEH y BMmicTax Siy
BCIX YOTHUPHOX BUIIAIKaX HE BHSBIICHO.

Bmictr Fe?* Takox KomMBaeThcs Maibke B
onHakoBux Mexax (puc. 4). HassHi po36ixHOCTI y
Bmicti Ni. Cepenniii BMICT #Oro B TymneiTi CTAHOBHUTH
0,56 Bar. %, B 3tocuTi 2,5 — Bar. %, B HaIIOMy 3pa3Ky —
0,005 Bar. %, y cumiruai 3amiza [JIykun O. 1., 1994]
B3arayi BiACYTHiN. Jlemo HK4mMiA BMICT cr*,
MOPIBHSHO 3 TPhOMA IHIIUMH 3pa3KaMH, BUSBICHO B
3tocuTi (Tada. 4).

Puc. 3. CriBBinHomeHHs Gpa3 (MiHepasiB) y J0CITIHKYBaHOMY 3pa3Ky:
1 - cBiTio-cipa ¢aza (Matpuis) — FesSi; 2 — yopHi BuaineHHs (MpAMOKYTHI, TpaneuienomioHi, roayacTi, i30MeTpHYHI) —
TiC; 3 — TemHo-cipi — HeBinoma daza. BSE 300pakeHHs il pacTpoOBUM eJIEKTPOHHHM MiKPOCKOIIOM
Fig. 3. Phase and mineral structure of studied sample
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Tabnuys 3
XimiyHuii ckyax Ta GpopmMyabHi KoedinieHTH cuinuay 3aJiza
3a pe3dyJibTaTaMu MiKpO30H)IOBOF0 2Ha.]'[i3y
Table 3
Chemical composition and formula coefficients of iron silicides
on the results of microprobe analysis
Ne Si Fe Ni Cr \Y Mn Ti >
1 12,69 85,57 0 0,29 0,2 0,82 0,43 100
2 14,27 82,87 0,01 0,35 0,27 0,73 0,27 98,77
DopmysbHI KoedillieHTH
1 0,9 3,04 0,00 0,01 0,01 0,03 0,02
2 1,01 2,94 0,00 0,01 0,01 0,03 0,01
Puc. 4. 'ictorpama nopiBHAHHS XiMi9HOTO CKJIafy CHIILMIIB 3aii3a
Fig. 4. Histogram showing comparison of iron silicide compositions
Tabnuys 4
IopiBHsAbLHA Ta0nus XiMidHOrO cKIany (epocuainuais
Table 4

The comparison of ferrosilicide chemical compositions

. . ITiBaiuamii Xeiir, 3ax. .. Hepniris, Vipaina
KpaTepHe nionie Yimray, I1n.-Cx. baBapis, Ascrpanis [Keil ,K. et YepHiBLi [JIykuu A. E.,
Himeuunna [Ernstson K. et al., 2013] (Vxpaina) | Hosropomoea M. U.,
al., 1982] 1994]
Gupeiite Suessite FesSi FesSi
Ba%| 1 | 2 | 3 | 4| 5 | 6 pHmefBue Cop g H | 4 | 5 | 3
Ni Ni Ni
Si 148 | 144 |1 11,78 1148 129 | 136 | 153 13,7 14,7 |126| 142 | 16, | 16,97 | 16,9
Fe | 836 | 833 | 8759 |832] 860 | 86 84,7 | 831 | 842 |855| 828 | 81,7 | 87,05 | 82,1
Ni | 053 | 053 04 [102] 048 | 0,45 1,6 45 25 0 | 001
Cr 10571059 | 045 |045( 0,46 | 0,37 0,1 0,04 | 008 029 035 | 046 | 045 | 0,43
Co 021 | 027 | 023
V 0,2 | 0,27
Mn 0,821 0,73
Ti 0431 0,27 0,02
P 0,06 | 0,17 0,1
> 1995419884 (100,22 {99,6 ] 99,93 |100,5] 101,97 | 101,78 [ 101,81 | 100 | 98,77 | 99 [104,47]99,63
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Cepenne 3HaueHHs ioro TBepmocti Hep. =
= 495 kr/Mm%, 3a mkanoro Mooca, nopisHioe 5,55
(20 3amipis). l'ycruna — 7,2 rlem®.

Pe3ynbTaTi peHTTeHOMETPUYHOTO aHaNi3y 3pa3Ka:
2,83 (1); 1,998 (10); 1,412 (1); 1,16 (3) (Fe,
Ko-BUIIPOMIHIOBaHHS) HABEJCHO y TabI. 5.

[TopiBHIOIOYM PEHTTEHOMETPHUYHI XapaKTepHUC-
THKH ¢epocwminuais (tabn. 5), G6aunmo, MmO TPH
MDKIUTOIIMHHI  BilJaJli HAIIOrO 3pa3ka aHaJoTidyHi
srocuty 3 IliBHiunoro Xeiiry (3axigHa ABcTpaiis) Ta
cuHTeTHYHOMY  Fes3Si (BMroToBNIEHMI  METOIOM
rapsyoro MpecyBaHHs 4YHCTOro 3amiza 1a Si B
crexiomerpuunux nponopuisnx) [Keil K. et al., 1982],
Ha BimMmiHy Bix iHTepmertanminy Fe3Si (BiFs-tumy)
[Barthelmy D.], ne € wicte Takux miHiii. Po3pa-
XOBaHMH pO3MIp eneMeHTapHOi KoMipku a = 2,840
[[Mymaposckuii [1. 1O., 2000].

OTKe, 32 PEHTTEHOCTPYKTYPHHMH JaHHMHU Hall
dhepocuTinuI He € IHTePMETaNTiIOM, X04a 3a CKJIaJI0M
JIyXe ONU3bKHH, TPOTE € TBEPAUM PO3YHHOM Yy
cuctemi FesSi. Kpim toro, cunrernunnit FesSi [Keil
K. et al., 1982] Takox nae peHTreHOrpaMy, iICHTUYHY
3I0CHUTY 3 TPhOMa CITa0KUMH JIiHIAMH. 3 OTJIATY Ha IIe,
HMOBIpHO, IO OCOOJHMBI YMOBH YTBOPEHHS MPHUPO-
HUX Ta CHHTETHYHHX (a3 3yMOBIIOIOTh HAasBHICTH
TaKO1 peHTT€HOMETPUYHOI KapTUHHU.

B ocHOBHIA Maci JOCHIIPKEHOTO MiHepaly
(MaTpurl) HasBHI BKJIIOYCHHS TEMHOTO KOJIBOPY
(muB. puc. 3), po3maiti 3a dopmoro (IPIMOKYTHI,
TpamemienoAiOHi, Toj4acti, 130METPUYHI  Ta
HenmpaBuiIbHOI (opmu); IXHIME po3Mip CTAaHOBUTH
0,01-0,5 mM. 3a pesympTaTaMu MiKpPO30HIIOBOTO
aHamizy (tabm. 6) — e kapOig THTaHy
(Ti0,98V0,05)1,03Co0,96-

Tabauys 5

IopiBHs/IbHA Ta0IUISI PEHTTEHOMETPHYHHX XapaKTepucTUK ¢epocuainnain

Table 5

The comparison of ferrosilicide radiometric characteristics

suessite FesSi FesSi FesSi Fe;Si Yepniris
ITH. Xeiir [HTepMeTaliz CUHTeTHUYHUH YepHiBui BHyTpiniHs 30Ha | 30BHINIHS 30HA
dA | dA | dA dA | dA I dA I
- - 3,26 0,6 - - - - - - 3,34 8
- - 2,82 0,3 - - 2,83 1 - - -
- - - - - - - - 2,48 5 2,48 3
- - - - - - - - - - 2,15 5
2,005 10 1,994 10 1,998 10 | 1,998 | 10 1,98 10 1,98 10
- - 1,7 0,3 - - - - - - 1,68 2
- - - - - - - - 1,61 2 1,63 1
- - - - - - - - - - 1,54 5
- - - - - - - - - - 1,53 3
1,42 1 1,41 15 1,413 15 | 1412 1 1,411 5 1,41 1
- - - - - - - - - - 1,299 3
1,16 3 1,151 3 1,154 1,16 3 1,16 3 - -
Tabauys 6
XimMiyHui .CKJIa)J Ta ¢opmy.abHi KoedinieHTH Tabmuya 7
Kapoiqy THTaHy 3a pe3yJibTaTaMH
MiKpO30HA0BOI0 aHATI3y XimiuHuii ckjax Ta GopmyJibHi
Table 6 Koediuientu cipoi ¢azu
Chemical composition and formula coefficients Table 7
of titanium carbide on the results Chemical composition and formula
of microprobe analysis coefficients of grey phase
Enementr| C Ti \Y Fe > Enem.| Si P Ti \V Fe >
Bar.% 20 | 81,56 | 4,31 0,2 | 106,07 Bar.
: — % 4.84 | 13.37 | 28.54 | 2.22 | 52.41 | 104.38
DopmyIibHI KoedilieHTn

| 096 | 099 | 0,05 | 0002 |

Cepenre 3uauenns teeprocti — Hep = 2351 kr/vm?,
3a Moocom — 9,2 (10 3amipiB). Ilig uwac Mikpoc-

KOIMYHUX  JOCIIKEHD
XIMIYHHUHA CKJIax SKOI
Minepainy (Tab. 7).
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T'eosoria

3aji3a Ta CHJIILII0 Ha JBa OCHOBHMX Kiacu. Kiac
NepIIUii Mae TelypuyHe IOXOJDKEHHS, Lie JpiOHi
YacTKM Ta BKJIIOYEHHS Yy MiHepanax, 1[0 MAaroTh
BapiaTWBHE CITiBBIIHONICHHS KOMIIOHCHTIB, 3 Xapak-
TEPHUMH CTPYKTYpaMd PO3Maay TBEPIANX PO3UUHIB.
Hpyruit xiiac Mae KpUCTAIIYHY CTPYKTYPY Ta CTaIuit
CKJIaJl, IO BiNIMOBi/a€ KOHKPETHUM iHTEPMETATiYHIM
CIOTyKaM, XapaKTepHa TaKOXX HasBHICTE KapOixy
TuTa"y. YacTku APYroro Kiacy yTBOPIOIOTH 3HAYHO
MACHBHIIII arperary, 3a KOMIIJIEKCOM O3HaK iX MOXHa
3apaxyBaTH J0 PCUYOBHH KOCMOTECHHOI'O IMOXOKCHHSI.
OtpuMaHi JjaHi CBiJ4aTh PO NEPCIEKTHBH BUKOPHUC-
TaHHS (DEPOCITIIHUIIB K JIarHOCTUYHOI O3HAKU Y
PO3B’sI3aHHI CYNEPEWIMBUX MPHHIIUIIOBUX TEOJIOTIY-
HUX 3amad. Tak, JyXe BaXIIMBE BCTAHOBICHHS
OPUPOAN TPOOJIEMHUX BHOYXOBUX CTPYKTYp, IO
Moke OyTH IMITAKTHOIO, TIOB’S3aHOI0 3 MAaIiHHAM
KOCMIYHOTO Tiia, ab0 €HIOreHHOIO, ITOB’SI3aHOI0 3
IMIOYJIBCHAM TIPOHUKHEHHSIM MAHTIHHOI pPEYOBHHHU.
Taki cTpykTypm Bigomi y cBiTi Ta B YKpaiHi:
Hopmiarep Puc, bomtucbka, 3encHoraiiceka. ILls
3a/a4a MPUHIUIIOBA I BCTAHOBJICHHS IMEPCICKTHB
aJIMa30HOCTHOCTI Ta PYJIOHOCHOCTI IUX CTPYKTYP.
Tak, 3 €HIOTCHHHMHU CKCIUIO3MBHAMHU CTPYKTypaMmu
MOXYTh OyTH TOB’s3aHI TPOSBU MOJIMETAIIYHOTO
3pyICHIHHS, OJaropoAHUX METATIB i, MO OCOOJIUBO
BaXXJTUBO, PiIKICHUX CIIEMEHTIB, TIOMUT Ha SKi 3pOCTa€
y CBITi Y 3B’513Ky 3 OYpXJIMBHM PO3BUTKOM 1HIYCTpii
BHCOKHUX TEXHOJIOTIH.

Bucnoexu

YTBOpPEHHS TEIYPUYHOTO THUIY YaCTOK (pepOCHITi-
HUIIB [OB’s3aHE€ 31 IIBHIAKAM  OXOJOMKEHHIM
MIEPBUHHOTO PO3IUIABY — IMIYJIbCHUH, €KCIUIO3NBHUM
NpoILIEC, AHAJOTIYHUI O YTBOPEHHS JOCIHIIKEHUX
YaCTOK CAMOPOJHUX METAJIB, Cepy 1 riajloKIacTiB.
[lepBuHHMIT po3miaB MaB HECTaJIMH BMICT KOMIO-
HEHTIB, B yTBOPEHUX (a3 po3najay TBEPAOTO PO3YHHY
PIi3HE CITiBBiTHONICHHS | BapiaTUBHHUMA CKIIA]T.

SIK ToKa3anmM JIOCHI/DKCHHS, Yy BHIAAKAX, KOJHU
(epocmiiniiii € KOMIOHEHTOM EKCIUIO3UBHOI IIIMOWH-
HOI acorialii MiHepaiB, HOTO TeIypHUYHE MOXOKEH-
Hi HE BHKJINKae CyMHIBY. Llinkom orivauM €
NHUTaHHS JDKEpesla eKCIUIO3MBHOI PEYOBHMHM, LIO
XapaKTepU3YEThCS PI3KOBITHOBHUM CTAHOM HAaBITh
BITHOCHO TOPiJ MaHTIHHOTO MOXOpKEHHs. JlopedHo
3ragatd 1 npo yseieHHs akamemika O. }O. JlykiHa,
SIKUH JTIOBOJIUTH IMOBIPHICTH TPaHCIOPTYBaHHS ‘“‘Tinep-
[JIMOWHHOT® TIEPEBAYKHO BYIVICLIEBUCTOI PEYOBHHU 13
CaMOpPOJHMMH METATaMH 3 PIBHS MEXI SIpO—MaHTis
[Jlykua A.E., 2007]. 3aBmaHHS CHpOILYEThCS 3
roryisimy Teopii moxomkenHs 3emii B. Jlapina
[Larin V.N., Hunt C.W., 1993]. 3rigHo 3 iioro
TINOTE3010 Meka MeTanocepu 3emii BKe IOYH-
HAETHCS Ha PiBHI BEPXHBOI MaHTi{

[lopiBHAHO i3 cepedHiM CKIagOoM KaM SHHX Ta
3aJ1i30-KaM’SIHUX METCOPUTIB JIOCHI/DKYBaHUH 3pa3ok
HMOBIPHOTO KOCMIYHOTO THOXOJDKEHHS BiAPI3HIETHCS
BIZICYTHICTIO KHCHIO, a Bil 3aJi3HHX MCTCOPHUTIB —
MPAKTUYHO BiJICYTHICTIO HIKEIIO Ta JOBOJI BEITHUKHM

Bmictom kpemuito [Jlykun A. E., 1994]. Kpim
aHOMaJIiii XIMIYHOTO CKJaay, 3pa3oK XapaKTepu-
3yeThCsl HE3BHUYHHUM MiHEpaIbHUM CKJIAJ0M, Mpej-
CTaBJICHUM CHWJIIIIUIOM 3ajli3a B acomialii 3 kapoimom
TUTaHy, Ta pa3orw, y ckiani skoi monan 50 sar.% Fe,
Hassaui Ti (28,54 Bar.%) i P (13,37 Bar.%) Ta y
HEBEIMKHX KibKocTsaX SiiV (Tabi. 7).

3a ximMiyHuM ckiamoM (Tabi. 3) Ta peHTTeHOMET-
PUYHMMH XapakTepucTHKaMu (Tabi. 5) depocuimimm
FesSi, BusBICHWH y JOCTIKYBAaHOMY  3pasKy,
Onmsbkuii 0 Minepany stocuty (Fe,Ni)sSi, Bmepuie
BCTaHOBJICHOTO B OJIiBIH-TI)KOHITOBOMY aXOHJPUTI
(ypetimiti), s3Haiimenomy B 3axifgHiii ABcTpamii
(Mipuiunmii Xeitr) [Keil K., 1982], ta no minepany
gupeiite Fe;3Si, 3adikcoBaHOro Ha KpaTrepHOMY MOJi
Yimray (I1n.-Cx. Bbasapis, Himeuunna) [Ernstson K.
et al., 2010]. Big ocTaHHBOTO BiH BiJAPI3HSIETHCS
PCHTTEHOCTPYKTYPHUMH ~ XapakTePUCTHKaMH  Ta
mapaMeTpamu elieMentapaoi komipku [Barthelmy D.].
Takox mpiOHI ynaMKy CHIIIIMIIB 3aiTi3a 3HAiIeHO Ha
[liBnennomy VYpami (Pociiiceka @emeparis) y
BiZIKJIaIaX TUIeHCTOIleHy Ha TimbmHax mo 1 M Ta
JIarHOCTOBAaHO K HOBHi Kiac mereopuTis [Basu S. et
al., 2000]. Ha rtepuropii Supmanp y Kurai cuminua
3aji3a — 3I0CUT 3HAWJICHO B CKJIaJi MarHiTHUX chepyi
amoBianpHUX Bifgkmagie [Zuxiang Y., 1984]. Ha
VYkpaini CHTIHI 3aji3a BUSBICHO TakokK B UepHIrosi
it miarHoctoBaHo sik 3tocut [Jlykun A. E., 1994].

depocuminuan MoXyTh (POPMYBATUCS BHHSTKOBO
y BIIHOBHHX YyMOBaxX, dYepe3 M0 BKpail piako
yTBOpIOIOThCs Ha 3emuti. Kap6in TuTany, BKIIIOYEHHS
SIKOTO € B HAIIOMY 3pa3Ky, 3HAHIIUIN 1HIII JOCIITHUKA
B JCSKHX METECOPUTAX Ta y CKJIaAi KOCMIYHOTO IHITY
[Hiltl M., Bauer F., et al., 2011]. 3rocut Moxe
(hopMyBaTHCs T 9ac eKCTpEeMaNbHOI YAapHOI MO,
y pa3i MBHOKOTO 3POCTaHHS, a MOTIM HIBHIKOTO
sumkenns temmneparypu [Keil K., Berkley J. L. et al.,
1982]. HasBHICTP HCBMOPSIAKOBAHOI CTPYKTYpH
[Hansen M. H., 1958] cBiguuth mpo Te, MO MPOIEC
YTBOpPEHHs1 (epoCHITilMIAY BiIOYBCS B OOMEKeHUI
TEpMiH 1, WMOBIPHO, 3 TIOAAJBIIUM INBUIKUM
MaiiHHSIM TeMIIePaTypPH.

TeopeTnuHO MOXUIIMBI YOTHPU BapiaHTH TEHE3UCY
(bepocuITiniIiB JOCTIKYBaHOTO 3paska: 1) HaseMHO-
TEXHOr€HHMH, 2) KOCMOTEXHOT€HHHWH; 3) 3eMHHI
MarMaTH4YHUN (epeBiaKIageHnii ()parMeHT BKIIOYEHHS
3 OCHOBHHMX BHBEPKECHHX TIOPim); 4) METCOpHUTHHIA.
BaxJMBUM apryMeHTOM HPOTH MEPIIOro, a THM Iaye,
JIPYTOro BapiaHTIB € rIMOHMHA Binbopy Horo ~ 16,0 m 3
IJMH namaBcbkoi cBith wmioteny (N,ds). Manoiimo-
BIpDHIM TAaKOXX € BapiaHT IEPEHECEHHS Ta 3aXOPOHEHHS
[BOr0 yJaMKa 32 PaxyHOK PO3MEBY SKOTOCh MACHUBY
BUBEP)KCHHUX TIOPiJI, OCKUTGKU KOPiHHI BUXOIH BiAIiICH]
Bix M. UepHiBmi Ha coTHI KioMeTpiB. KpiM Toro, BiH He
Ma€ O3HaK Jaiekoro mepeHeceHHs. OTxe, HailiMOBip-
HIIIOI0 MOXKHA BB&)KaTH METCOPUTHY HPHPOAY TOCIi-
KyBaHOro 3paska. Ha KOpUCTh 1ILOrO CBiIYaTh:
1) dYacTKOBO OIIABICHA TMOBEPXHS;, 2) HASBHICTH Y
CKJIaJi 3pa3ka KapOiqy THTaHy — OJHI€l 3 HaWTyro-
wiaBkimmx  cooayk 7, Oumema 3a 3000 °C;
3) PEeHTreHOCTPYKTYpHA (KPHCTAIOXIMIYHA) 1IEHTHYIHICTE

107



I'eomunamika 2(17)/2014

BU3HAYCHOTO B HAIIOMY 3pa3Ky CHIIIMIY 3aTi3a Ta
3I0CHTY, IO BIEPINE BUSIBICHHH (IiarHOCTOBaHMIA) Y
METEOPUTi-aXOHJIPHTI.

3BakalouM Ha acowialiio 3 KapOioM THTaHy Ta
PI3KOBITHOBHI yMOBH (pOpMYBaHHSI, KpUCTaIi3allis Tia,
(hparMeHTOM SIKOTO € JOCHIDKYBaHUH YJIaMOK, MOX-
JIMBO, BiIOyBajlacs y BYIJICIIEBO-BOJJHEBOMY CEPEIO-
BUILI. Pa3oM 3 IHIMMMHU T'€OXIMIYHUMH OCOOJIMBOCTSAMH,
a caMe HEKOTepeHTHMM XapaKTepoM acorjamii ene-
mentiB  [Jlykun A.E., 1994], ue cBimuuth 1po
MOXJIMBUH TICTPOJIOTIYHIN 3B'SI30K CHNIIMIIB 3aii3a 3
rmboKo(hepeHITIHOBaHUMI BHYTPILITHIMHA YaCTHHAMUA
MAaTepUHCHKOTO [IAHETHOTO TiNa.
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HAXOJKHN CUJIIMOUAOB XEJIE3A HA YVKPAUHE. KOCMOI'EHHOE
WJIU TEJTYPUYECKOE ITPOUCXOXJIEHUE?

PaGora mocBsAmieHa W3YYEHHIO SK30THYECKHMX OOpa30BaHMM, CIIOXKCHHBIX CHIMIUIAMH OKelie3a, |
MUHEpaNbHBIX 00pa3oBaHmil ¢ BKIoueHUsIMH (GeppocmaunuaoB. Lleas. Ha ocHOBe neTanbHBIX HCCIIETOBAaHHHA
XMMHYECKOTO ¥ MHHEPAJIBHOIO COCTAaBA CAEIAaHA MOIBITKA yCTAHOBUTH IEPBUYHYIO IIPUPOJLY YaCTUL CHIIUIIHIOB
KeJe3a, OOHapy)KeHHBIX Ha TeppuTopud YkpauHel. Meroamka. [IpoBeneHbl KoMILIeKC MOpP(OIOrHYecKuX,
MUHEpAJIOTUYECKUX MCCIIEIOBAaHUM, MHMKPO3OHAOBBIA M PEHTTEHOCTPYKTYpHbI aHanu3. Ha ocHoBe
CHCTEeMaTH3alUK OIyOJMKOBAHHBIX JTAHHBIX MPOBE/ICH CPABHUTEIBHBINA aHAIN3 U3BECTHBIX HAXO/I0K CHIIHMIUIOB
xkene3a. Pedyabrarel. CorinacHo pesyilbTaTaM HCCIENOBaHMM, YyXe YCTAHOBJIEHO TPU THUMA HAXOXKJICHUS
COCMMHEHUI Jkenme3a ¢ KpeMHHEeM. [lepBblii MpEACTaBICH KpPYMHBIMH OOJIOMKaMH (MaKCHMasbHbIH
ycTaHOBNICHHBI Bec 5934 T) ¢ 4YacTHYHO OIUIABICHHOW MMOBEPXHOCTBIO. [l 3TOro Tuma xapakTepeH
BBIJICPKAHHBIA COCTaB W CTPYKTYpa, KOTOpBIE OTBEYAIOT MHUHepany 3tocuty (Suessite (Fe,Ni)sSi). OcHoBHas
Macca OOJIOMKOB MpEACTAaBICHA 3I0CHTOM C BKIIOYCHUSMH KyOWYECKHMX MHUKPOKDPHCTAJUIOB KapOWaa THUTaHa
(TiC). Bropoii THI MpPEeICTABICH MEIKAMH OIUIABICHHBIMU YaCTHIAMH, B HEKOTOPHIX CIydasX OHH HMEIOT
cepuueckyio ¢GopMmy. XapaKTepHO NPUCYTCTBHE ABYX (a3 pacmama TBepaoro pacTBopa (GeppOCHIIHIIHS.
YcTaHOBIEHHBIN pa3Mep 9acTHIl 0 3 MM. TpeTHi THII — 3TO CHHICHETUYECKHUE BKIFOUCHUS CHITHIIMIOB JKEIe3a B
3epHaxX KOpPYHJa MaHTHHHOTO TWIa. BrepBele 3epHa KOpyHIAa 3TOTO THUMAa OOHAPY)KEHBI B aIMa30HOCHBIX
Ty(h(HU3UTOBBIX KOMIUIEKCax 3amagHoro Ypana. MaHTHHHBIN KOPYHJ AMAarHOCTHPOBAIM aBTOPHI U HAa YETHIPEX
o0beKkTax Ha YKpawWHe (IBa M3 HHX C YCTAHOBJICHHOM alMa30HOCHOCTBIO). MHUHEpan yHHKalIe€H TeM, UTO
COZEP)KUT BeChbMa CIENM(UUECKHH KOMIUIEKC CHHIE€HETHUECKHX BKIIIOUYEHHMI: CAMOPOIHOE KENe30, CHIIMIIUJL
’Kenesa, MHTePMETAIUTNYeCKUe CIUIaBbl M OKcHAHbie (a3el cuctemsl Zr-Ti-Al-Fe-Sc-TR. Hayunasi HoBu3HA.
CorinacHo KOMIUIEKCY T€0JIOTUYECKUX, MHHEPAJOTMYECKMX M TEOXUMHUYECKUX IPU3HAKOB MEpBBIA TUI
COOTBETCTBYET BELIECTBY KOCMHMUYECKOIO IPOUCXOXKIEHUS, BTOPOM M TpPETHH SBIAIOTCA HOPOAYKTOM
TEJUTyPHUUECKOTO MPOUCXOXKAEHHS. TakuM 00pa3oM, aBTOPHI BIEPBBIC CHENANN IOINBITKY THUIHM3ALUN HAXOI0K
CHIIMLUIOB >KeJle3a C TEppUTOpHH Y KpauHbl. He3aBUCHMO OT KOHKPETHOM NPUPOABI YaCTHLl CHIMLUIOB XKele3a
(KOCMOTEHHOM WIIM TEJUTyPUUYECKOi) MX MPOMCXOXKICHHUE CBSI3aHHO C PE3KOBOCCTAHOBHTEIBHBIMH yCIOBHSMH,
KOTOpBIE XapaKTepHbl HCKIIOYNUTEIBHO JUIA DIyOMHHBIX cdep mmaner 3emHoro tuma. IIpakTmyeckas
3HAYUMOCTB. V3yueHne 06pa3oBaHui, CII0KEHHBIX CHUIMIMIAMH JKeJe3a, PaBHO KaK U APYTUX OE3KHCIOPOIHBIX
COCIMHEHN M MHHEpanoB (CHIMIMABI, KapOHIbl, CAMOPOAHBIC METAUIbl M HMHTEPMETAUIMYECKUE CIUIABBI),
MOT'YT UMETh HEOLEHUMOE 3HaueHHe JJIsl Pa3BUTHS MIPEACTABICHUI O BEIIECTBEHHOM COCTaBe MIyOMHHBIX cdep
TUIaHeT, B ToM yucie u 3emuu. [IpucyrcTBue B nopojax (peppoCHIIMIMI0B 36MHOTO ITPOUCXOXKICHUS, 0COOSHHO
B COYCTAHWH C JPYTHMH KOMIIOHEHTaMH, SKCIUIO3MBHOHN accolnuanuu (CHIHIUABI, KapOHIbl, CaMOPOIHBIC
METaJUTbl, HHTEPMETATIMYCCKHE CIUIABbl, MUHEPANbl CIyTHUKH aiMa3a) BO3MOXKHO 3P ()EKTUBHO HCMOIb30BATH
KaK MHJIUKATOPHBIM MpPU3HAK NPU MOUCKAX U MPOTHO3ZMPOBAHUU IPOSBICHUN U MECTOPOXKIEHHH MONE3HBIX
MCKONAeMBIX, CBA3aHHBIX C MAaHTUHHBIMH (UIIOMIN3AaTHO-IKCILIO3UBHBIMH ITPOLECCaMU. DTO B IIEPBYIO OUYepeb
TIPOSIBJICHUS AJIMa30HOCHOCTH, IIBETHBIX M OJIArOPOIHBIX METAIIOB, PEIKO3EMETLHON MIHEPAIN3AIHH.

Kniouesvie crosa: ¢eppocunuuasl, KapOWI THTaHA, METCOPHUT, 3IOCUT, TYNEUT, HEYHOPAIOYEHHAS
CTPYKTYpa, YTIEPOAHO-BOJOPOIHAS Cpenia, chepyIIbl, CAMOPOIHBIE METAILIBL.

N. T. BILYK? J. S. MAKOVSKYIY, I. V. POBEREZHSKAYA!L V. B. STEPANOV?, V. R. TYMOSCHUK?,
T. G. SHEVCHENKOQ?, I. G. YATSENKO*

YLviv National Ivan Franko University, Faculty of Geology, 4 Grushevskogo street, Lviv, Ukraine, 79005, kukuh@ukr.net
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NEW OCCURRENCE OF IRON CILICIDE IN THE UKRAINE. COSMOGENIC OR TELLURIC NATURE?

Several type of particles that is completely or partially made of iron cilicide have been collected in different
site of Ukraine. Aim. Our objective is to recognize the primary nature of these substance based on detailed study
of mineralogy and chemical composition. Methodology. We summarized published information and draw
inferences derived from the interpretation of mineralogical, microprobe and x-ray date. Results. Here we
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distinguished three types of ferrosilicium-bearing particles. First is found as massive partially fused fragments,
weight is up to kg, groundmass is made of suessite with cubic microlites of titanium carbide. Second is irregular
or spherical shaped particles, they typically contain two phases with different proportion of iron and silicon,
grain size is up to 3mm. Third type this is spherical syngenetic inclusions in mantle corundum. Mantle corundum
variety is the characteristic type of diamond-bearing tuffisitic rocks of Western Ural. Mineral include peculiar
suite of syngenetic inclusions such as iron cilicide, native iron, intermetallic alloys and oxide phase of Zr-Ti-Al-
Fe-Sc-TR system.  Scientific novelty. For the first time first iron silicide Findings in Ukraine were typed and
classified. Geological, mineralogical and geochemical date show that second types of iron cilicide appearance is
related to meteoritic substance, two others are undisputed telluric products. In any case iron cilicide formation
corresponds to strongly reduced conditions which appropriate for deep levels (i.e. mantle-core transition or
deeper) of Earth group planets. Practical meaning. So iron cilicide study as well as study of others oxygen-free
chemical compound and minerals (silicides, carbides, native metals and their alloys) could have an inestimable
value for understanding of planets architecture. Endogenous iron cilicide as well as others common components
of mantle explosive association, i.e. oxygen-free minerals and compounds (cilicides, carbides, native metals,
intermetallic alloys, ultra-high pressure minerals, primary minerals of kimberlitic association) can be used as
indicator sign for searching and forecast mantle-derived deposits related to explosive activity. These are
diamondiferous, polymetallic, noble metals, TR elements deposits ets.

Key words: iron silicide, titanium carbide, suessite, gupeiite, disordered structure, carbon-hydrogen environment,
spherules, native metals.
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