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PosrasiHyTO mo3uwiro, XiMidHUH CKIIAA 1 CTPYKTYpY TiApOTEPMAIBHOTO CEMiOITY 13 3aBaniB-
cekoro popoBumia rpagity (KipoBorpanceka 061.). CemioniT BUSBICHO B LEHTPalbHIN YacTHHI
Kap’epy Ha KOHTaKTi rpaHaT-TpadirT-0i0TUTOBUX THEWCIB Ta MapMypiB UM KaJdbLU}ipiB, a TAKOXK
y HEBEJHMKUX KalbLUT-KBapIOBHX MPOXKMIKAX y 30HI ApobieHHs Kajibiudipis. JocmimkeHo Xi-
MIYHUH CKJIax Ta po3paxoBaHo (GopMyiy cemioniTy. KilbKicTh BOAM B CKIIali CEMiONITYy 004HcC-
JICHO Ha MIJCTaBi JaHUX TEPMIYHOro aHalizy. KpucramiuHy CTpyKTypy CEmioJiTy YTOYHEHO 3a
MacHBOM €KCIICPUMEHTAIIbHUX 1HTEHCHBHOCTEH Ta KYTIB BiIOHTTA: CHMETpis OpPTOpOMOiYHA;
npocToposa rpyna — Pnen; cumson ITipcona — oP140; a (A) = 13,4088(2); b (A) = 27,0358(1); ¢
A) = = 5,2763(1); V (A%) = 1912,7(6); Bmict a3 y Bsipui — 100,00 %; R; = 6,67; Rup =
11,7.

Kniouosi cnosa: cemioniT, TiApOTepMaibHI KWIM, KPUCTATiYHAa CTPYKTYpa, 3aBajliBCbKe
pozoBHIIE.

CemiouniT — MOMMPEeHNH MiHepall 0CaJOBUX MOPiJ 1 Kip 3BITPIOBAaHHS OCATOBHX Ta BHBEP-
KEHHX TIOpifl, a TAKOXK 30HHM TillepreHe3y pyIHUX pomoBHI. BiH TparmiseTscs B TIHOOKOBOA-
HUX 0Ca/laX CyYacCHUX OKEaHIB Ta IPyHTaX JESKHUX THUIIB, € € XeMOI'CHHHUM MiHEepajioM, IO
KpPHCTaI3y€eThCsl 3 BOMHUX po3urHiB. 3a manumu O. JIoMoBOI, BUALISIOTE XeMOT€HHO-EBaIo-
puTOBHUI Ta KaMy(IbOBaHUHA BYJIKAaHOT€HHO-O0CAJOBHN TCHETHYHI THIA CEMIONITY, sKi cdop-
MYBAJIUCS IIiJ 9ac MPOIECciB CHHTEHE3Y, AiareHe3y 1 MOYaTKOBOTO emireHe3y ocajiB, a TaKOX
rinepreHHui reHeTHYHUI THII, ITOB’s3aHUH 3 TH(LIBTPALIEI0 IO TPIlIMHAX HU3BKOTEMIIEpaTy-
PHHUX pO34HHIB 00 MeTeOpHHX BO1 [2].

VYnepumie cemioniT onucana Ha 3aBajiBcbkoMy pomosumii rpadity O. Ymakosa 1960 p. [4]
Y HEBEJIMKOMY BHXO/Ii B MPaBOMY OOPTi IITPEKy MIaXTH. YUeHa BUKOHAJa 3arajJbHUHA MiHepa-
Jioro-neTporpad)iYHUi OIMUC 1 3aYKCIIHIIA CEITIONIT 0 TiepPreHHOro TeHETUYHOTO THITY.

3rigHO 3 JOCITIKCHHSAMH, CEIIONIT i3 3aBaliBCHKOr0 Ipad)iTOBOTO POJIOBHINA HE “BIUCY-
€ThCs” Hi B XeMOTEHHO-CBAIIOPUTOBHH, Hi B TINEPreHHUI TeHETHYHI THUIH, BiH GopMyBaBcs B
TUTIOBHX TiAPOTEPMANBHUX XWIax. TOMy IikaBO MOPIBHATH HOTO OCOOIMBOCTI 3 HABEICHUMH
B JiTepatypi nanumu [5, 6].

Oco0smmBocTi 0yl10BH KHIBHUX YTBOPeHb 3aBaliBChbKOro rpagiroBoro poaoBHINa.
3aBayiBChKE POAOBHIIE PO3TAIIOBAaHE HA KOHTAKTI IpaHaT-rpadir-010THTOBUX THEHCIB 1 Kalb-
mudipis. Bono po3bure cyOMepuiioHaAIBHIMHU W CyOIIMPOTHUMH CHCTEMaMH PO3PHBHUX IO-
pyumess. CyOMepumioHalbHA CHCTEMa IOPIBHSHO MOJIOJINIA, OCKUTBKH MOBCIOIH Iepepizae
CyOIIMpOTHY, 1 CKJIajieHa JABOMa THUIAMHU TPIIIMHYBATOCTi, OJHA 3 SKUX € KPYTOCHAaJHOM,
MIPaKTHYHO BEPTHUKAIBHOIO, 1HIIIA 110JI0Ta, 3 KyTaMHy MajiHHs 20—25° y miBHIYHOMY HampsiMi.
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I3 cyOMepuaioHaIBHOIO CUCTEMOIO BEPTHKAIBHUX UM KPYTOCHAHUX PO3PUBHUX IIOPYIIEHb
IIOB’s13aHa TE€THT-KBapIl-CeNaIOHITOBA 3 JOKAILHO BHSBJICHOIO MaHIAHOBOIO MiHepaizamis. Y
MICLISIX TIEPETHHY IBOX CHCTEM PO3PHBHHX MOPYLICHb iHOAI MPOCTEXKYETHCS HAKIIANAHHS Te-
THT-CEJIaIOHITOBOI MiHepali3amii Ha KapOOHAT-KBAPIOBi KU 3 CEIiOITOM, IO CBiTYHATH IIPO
MI3HIINA XapakTep akTUBi3alii CyOMepHIioHaIbHOT CHCTEMU KPYTOCHAIHMX PO3JIOMIB.

CyOMepumioHa bHa CHCTEMA MOJOTHX PO3PUBHUX TOPYIICHb YTBOPHUIACH y Mpolieci hop-
MyBaHHS rpagiToBoro 3pyaeHiHHsA. CBiIYEHHSIM LIBOTO € 3HAYHa KUIBKICTH JIYCOK rpadity y
KBapI-KAIBIIUTOBHX JXKUIAX, MO GOPMYIOThCS MO Liif CHCTeMi PO3PUBHUX MOPYIIEHb. [10HOB-
JICHHS aKTUBI3aIlil IIOJIOTOCTIATHUX CYOMEpHIIOHATBHIAX PO3PUBHUX IIOPYIIEHB IPHU3BOIUTH 110
(hopMyBaHHS 30H IHTEHCHBHOI TPIIIMHYBATOCTI, APOOJICHHS i 1HGLIBTpALii TigpoTepMaTbHIX
PO3YMHIB 10 IIMX 30HaX. Y MpOLEeCi akTUBI3alii pO3PUBHUX MOPYIIEHb Ta BIIKPUTTS TPILIHH i
(OpPMYIOTBCSL arperaTd CemioNiTy M0 HEPBHHHUX KBapl-KapOOHAaTHUX JKMJIaX HAa KOHTAKTI
rpaHat-rpagiT-0i0THTOBUX T'HEHCIB Ta MapMypiB ud KaubludipiB y miBHiYHOMY OopTi 3aBa-
JBCBKOTO Kap’epy, a TaKOX IO 30HAaX TPIIIMHYBATOCTI B AIISHKaX TEKTOHIYHOTO APOOIEHHA
KanpudipiB. MakcuMalibHa MOTYXHICTh CEMiONITOBUX XMW — 10 50 cM, X04ya B IepeBaXkHIH
OITIBIIIOCTI 1€ HEBEMKI MPO>KIIIKH MTOTYXHICTIO MEpIi MUTIMETpH.

KanpiuT y npoxuikax KaTakia30BaHUH, (pOpMye Opi€HTOBAHHUI arperar 3epeH BHIOBKe-
HOI (opMHU 3aBIOBXKKHU 10 5—7 MM (puc. 1). Arperati KaJbIuTy po30UTI CHCTEMOIO TPIlLVH,
YTBOPIOIOTH IUIUTOYKH, OJJHA TIOBEPXHS AKUX TNaJKa, OIUCKyYa i Haraaye A3epKano KOB3aHHS.
XapakTep NOBEpXHi J3epKajia KOB3aHHS Ta ITOJI0KEHHS PO3PUBHOTO MOPYLICHHS CBiT4aTh PO
HACYB, Y SKOMY IiBI€HHA YaCTHHA, CKJa/leHa TpaHaT-TpadiT-0i0THTOBIMH THEcaMH, € Jiexa-
YHM KPHJIOM, Ha sSIKE 3 MMBHOYI HACYHYTHIA OJIOK, CKJIaICHHI MapMypaMH i KaJdbludipaMu.

Puc. 1. Cmyracri arperaty cemiofiTy (a) Ta CemomniTy (sep) 31 cMyraMmu Kaiabnuty (cc) (0).

I'panaT-6i0THTOBI rHEHCH B MPUPO3IOMHIN YAaCTHHI 3a3HAIN HAaBKOJOXKWIBHHUX 3MiH, Iepe-
TBOPHBIINCH IMTOOJN3Y KOHTAKTY B MyXKi 3€JICHKYBAaTO-4OpHI ITOPOJIH, CHIIFHO KapOOHATH30BA-
Hi i micusmu o3aii3HeHi. [oTyKHICTh HAaBKOJOKWIBHUX 3MiH 1HOAI gocsarae 1,5 M, xoua Ha-
BiTh Ha BiJIIAJICHHI BiJ] KOHTAKTY MPOCTEKYETHCS 3aMIIICHHS KaJIIINATy M0 TOHKUAX TPIlUH-
Kax SICHO-3€JICHUM XJIOPUTOM. IIpOXHIIKHM XJIOPUTY B KJIIIINATI MarOTh BOJOKHHCTY Oy/IOBY,
imomi mictate api6ui (0,01-0,03 MM) sycoukn ciaroau. 3 HaONMKEHHSIM JO KOHTAKTy BECh
KaJIlINaT 3aMileHUI XJIOPUTOM, IO i 3yMOBJIIOE 3arajibHe 3a0apBieHHs Opoad. MapmypH i
KanbIM}ipy B IPUPO3TOMHIN YaCTHHI IHTCHCUBHO JMCIOKOBaHI, PO30OUTI CHUCTEMOIO TPIIIWH,
SIKI BUIIOBHEHI MIPOXKMIIKAMH CEITOJITY 3 YIaMKaMH{ KaTakiIa30BaHOTO KAIBIUTY [4].
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CemniouniToBi *uiau (QOPMYIOTbCS 33 aKTUBHHMX JIUHaMiuHMX yMoB. Kanpuur i3 kBapi-
KaJIBbLUTOBHX XKW 1 KAIbIM(DipiB 3a3Ha€ IPpOOIECHHs, KPUCTAIN PO3KOIIOIOTHCS 32 CHAHICTIO
1 9acTKOBO 200 MOBHICTIO 3aMIIIYIOTHCS CEMIOTITOM.

V cemiomiT-kapOOHAT-KBAPIIOBUX JKUJIAX MPOCTENKEHO MOAPOOICHUH, KaTaKiIa30BaHUM Ka-
JIBIIUT, YaCTO MiKpOOYANHOBAHU, 3aKaTaHU#l y MaTPHKC cemiomnity (muB. puc. 1, 6).

Kanpuur 3a3Hae iHTEHCHBHOTO KOPOAYBAaHHS CEIMIOJITOM, ApiOHI yJIaMKH HOro HMOBHICTIO
3aMilleHi, TOAl K Ha OUTBIINX, CIAHAX ylIaMKaxX Ha MeXi KaJdbIUT—CEMIONIT CIOCTePIraroTh
peaxuiiiHy oOMAMIBKY TOHKOIycCKyBaroi OymoBm. OOnsMiBKa peakifiiiHa, IpeacTaBiIeHa 3Mi-
mranourapyBarum Fe-Mg-MiHepanioM, SIKHi 3a CKJIaZoM BIANOBIZae BEPMHKYIITY (32 TaHUMH
MIKpO30HIOBOT'O aHAII3Y):

M1 600-1,765F€0,996 2,230(OH)0 578 1.472[ Alo 033 1,049S12,951 3,957010]-NH20.

Kgapr y nenTpanbHiit yacTuHi X1 GopMye OKpYTI, TiH30N0AiOHI a00 TpaHyNnbOBaHI BH-
JIJISHHS!, CUIIBHO TPIL[MHYBATHH, Ha TIOBEPXHI 3€pEH 31 CIiIaMHi PO3YNHEHHS.

3aBIsIKM 3aKOHOMIPHOMY PO3MIILIEHHIO CEMIONITY JKHIM MalOTh OPIEHTOBAaHY CMYTacTy Te-
KCTYpy, HapaienbHy 10 3anb0anaiB. CemiomiT po3MilleHHH y >KHjax HEpiBHOMIPHO, HAasBHI
OUITHKKA 3 TepeBakaHHSAM KapOoHATy, sSKi 3MiHEHI CMyramu, IpPeACTaBICHUMH IMPAKTHIHO
YHCTHM CEITiOIITOM.

Cemniounit Oyporo, 3eJeHKyBaTo-0yporo 3ab0apBieHHs, JIETKO PO3AUISETHCS HA TOHKI Jepe-
BOMOJIOHI arperaTtu, CKJIaJcHI HUTKOMOMIOHUMH 1HIMBITaMU, 3araloM HaOyBarO4H Hapaieib-
HOBOJIOKHHCTOI, a30€CTOMO1iI0HO1 CTPYKTYpH. XapaKkTep HAIpsSMY BOJOKOH CEIiOJITY B KIIaxX
(mapanenbHO /10 3a1b0aHIiB W) CBIJUUTH MPO HOTro CMHreHHe ()OpPMYyBaHHS 3 aKTHBI3aIli€l0
cyOMepHIiOHaJIbHOTO HACYBY.

ToOHKI BOJIOKHHCTI arperaTl CeImioJNIiTy CTaHOBIATh IIHMPIII JIyCKH BOJOKHUCTOI OyIOBH
(urmpuna — 0,02-2,00 mm, gosxuna — Bix 0,5-10,0 mm 1o 10 cM). BOKOBI iNsSHKY TaKuX JIy-
COK TIPSIMOIIHIHI, a KiHII ()OPMYIOTh TOHKI, FOCTP1 BIATATYKEHHsI, [0 KOPOIYIOTh KPHCTAIIH
KaJbLIUTy (IUB. puc. 1, 6), yHaCiIOK YOTO B CEIIONITI CIIOCTEPIraloTh PeIikTOBI 3epHa KapOo-
Hary (puc. 2).

KopoxyBaHHSI cemioniToM KaJIBIUTY BiZOYBA€ThCSA TUTBKH Y BHIOBKEHHX IHAWMBITAX Kap-
O0HATYy, TOMI SIK HABKOJIO pOMOOEIPUIYHUX BUHHMKAE PeaKIliiiHa 00JIAMiBKa, 10 HE Aa€ KaJbIIH-
Ty 3a3HaTH KOPOAYBaHHSI.

Cemionit Mae crienndivyHe 3a0apBieHHs 1 piskuil mneoxpoism: no Ny — sckpasuii opanxe-
BO-Oypuii, no N, — cBiTimuii OypyBaro-xoBTHH. 3aracansa npsmMe. IlokasHUKH 3alOMIIEHHS
Taki: ng = 1,573 +0,0015; n,' = 1,565 £ 0,0015; obuncnene 3HaueHHs ng—, craHoBUTH 0,038
[4].

Metoauka gociaigxedb. s gocmimkeHHs 3p0o0JIeHo 1Ba MOJipoBaHi IUTihU 3 CemiomiT-
KapOOHATHUX YTBOpEHb (AuB. puc. 1). BukoHaHO M’sATh aHAMI3iB I 3°SICYBaHHS XiMIYHOTO
CKJIaJy, MiJrOTOBJIEHO JIEB’SITh P00 HA YTOYHEHHS CTPYKTYPH W OJTHY TPOOY ISl BU3SHAYECHHS
BMICTy BOJIY B CEIIiOIITI.

XiMIYHHH CKIJaJ] CEMiOJITy AOCHIIKyBald Ha PacTPOBOMY EJIEKTPOHHOMY MiKpPOCKOITi-
Mmikpoananizatopi PEMMA-102-02 B naboparopii ¢izuunoro ¢akynsrery JIbBiBCbKOTO Halli-
OHAJILHOTO YHiBepCcHUTETY iMeHi IBana ®@panka. BMICT BoJM B CEemioiTi BU3HAYAIM Ha MiACTaBI
TEPMIYHOTO aHaNIi3y, BUKOHAHOTO Ha Kadenpi mpukiaagHoi ximii JIbBIBCAKOrO HaIliOHAIBHOTO
yHiBepcuTeTy iMmeni [Bana @panka (aHamituk M. AnumumH) Ha AepuBatorpadi cucTeMH
F. Paulik, J. Paulik, L. Erdey. Ilapamerpu s3mimamus: m =100 wmr, TG = 100/100,
DTG = 250/250, DTA =250/250, T =20-1000 °C, 7= 10/xB, Verpiuen = 2,5 MM/XB. Penrre-
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HIBCbKHI TPOUIBHUIA Ta (a30BUil aHATI3M BUKOHAHO 3a JOMOMOror nakera nporpam STOE
WinXPOW (Bepcis 2.21) [9].

Kpucraniyny cTpyKTypy CEmiosiTy yTOYHEHO 32 MACHBOM EKCIIEPHMEHTAIbHUX IHTCHCUB-
HOCTEH Ta KyTiB BinOUTTS, orpuManux Ha nudpakromerpi STOE STADI P 3 niniliHuM no3u-
uiitHo-ayTinuBuM aerektopom PSD 3a cxemoro momudikoBanoi reometpii ['inbe, Mmox bperra—
Bpenrano na npoxomkenHsi (CuK, -BunpominioBanHst; 3irHytuii Ge-moHoxpomarop [111]
tuny loranna; 20/m-ckanyBanns, intepsan KyTis 20 — 4,000 < 26 < 110,065 °26 3 kpokom
0,015 °20; yac ckanyBanHs B kpoui — 300 c; Temneparypa mix yac 3HiManus 7 = 24,0 + 2 °C;
U =40 kB; / = 40 MA) (aHai3 BUKOHaHO B MDK(aKyJIbTETChKiN HayKOBO-HaBUAIIBHIN Jabopa-
TOpii PEHTTeHOCTPYKTYPHOTO aHali3y JIbBIBCHKOTO HAIllOHAJBHOTO YHIBEpCHTETYy iMeHi IBaHa
®panka).

OTtpuMaHi 300pakeHHs Mil eIEKTPOHHUM MIKPOCKOIIOM ITiATBEPIDKYIOTh MOMEPEIHIO TyM-
Ky MPO KOPOIYBAHHS CEMiONIITOM arperaty KampluTy. Ha puc. 2 4iTKo BUIHO PENiKTOBI 3epHa
KaJbLUTY BCEPEANHI BOJIOKOH CEIIONITY ¥ 1o mepu¢epii CeniomToBUX arperaris.

Ximiunmii ckaan cemiosiTy. XiMiuHMH CKIal NEKUIBKOX MPOO CEMioJiTy HaBeJEHO B
Tabm. 1.

Puc. 2. BSE-300pakeHHsI BOJIOKHHCTOTO CEMIONITY (Sep) 3 PelMiKTaMH KalublUTy (cc)
i3 CEMiOMIT-KABIIUT-KBAPIIOBUX TLT 3aBaTIBCHKOTO rpa)iTOBOTO POIOBHIIA.

®opmyrpHI KoeillieHTH po3paxoByBajH HA IIICTh aTOMIB Si, OCKUIBKU B IHIIOMY pa3i Mix
Yyac BU3HAYCHHsI XIMIYHOTO CKJIaJy HEMOXIIMBO 3’sicyBaTu KuibKicTh H,O B cemiomniTi.

VY cemioniTi 3HAUHY POJIb BiAIrpa€e MOPIBHSIHO BHCOKUH BMIcT Fe, 110 3yMOBItOE ioro 3e-
JICHKYBaTO-0ype 3a0apBIICHHS.

CniBBinHomennst Mk Mg, Fe i Al y cTpyKTypi cemiomiTy MpakTHYHO HE BiIPI3HAETHCS Y
Bcix npobax (puc. 3), He3HayHe 30iblIeHHs BMicTy Fe mpocTexxeHo OJIM3bKO MExi 3epeH ce-
MOJIT—KaJNbIUT 1 TOB’s3aHe 3 (OPMYBAHHSIM peakliiiHOT OOJISMIBKM 3MillIaHOLIAPYBATOrO
MiHepasly HaBKOJIO 3ePeH KaIbIIUTY.

KinbkicTs BoaM mipHiiMany sk st igeansHoi popmyitu cemionity Mgy[SigO15](OH),-6H,0.
BiamnoBinHo 10 po3paxoBaHUX (GOpMYIT CEMioNiTy OTPUMAHO CyMapHy peajbHy XiMidHy (op-
MyJTy MiHepaty 3aBaJliBCHKOTO pOJIOBHIIA rPpadiTy:

M03,03-3,15F€0,34-0,78N 0 200,270 20-0,27MNg 01-0,06C 800,01 [SisO15] (OH)-6H,0.

Po3paxynok Bmicty Boam B cemioaiti. Ha nepuBarorpami (puc. 4) 4iTKoO BUIHO TPH €H-
JOTepMivHi i Ba ex3oTepMivHi epextr Ha kpusiii DTA [3]. V miamaszoni 50-200 °C (enmotep-
MiuHH# edekT), 3rigHo 3 kpuBowo TG, BimOyBaeThcs BTpaTa amcopbmiiiroi Boau (~ 8 %), y
nianaszoni 300-400 °C (emgotepMmiunuil eeKT) — nerinpartaris i3 BTpartoro 2,4 % Boau 3 yTBO-
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PEeHHSIM JieriapaToBanoi ¢opmu (mporec 3BopoTHUIN), y mianasoni 710770 °C (enmorepmiu-
HU# eeKT) — BTpara cTpyKTypHOi Boau (2,9 %).
Tabmums 1
Ximiunuii ckiaz i popmysbHi KoedilieHTH cemiomiTy
i3 cemnioNiT-KapOOHATHHUX KUJI 3aBaIiBCHKOro IpadiToBOro poIoBHIIa

Bsipmi
KommonenTu 1 5 3 7 5
Na,O 0,91 0,87 1,04 0,74 0,81
MgO 15,71 14,75 15,18 14,76 15,56
Al,O4 1,54 1,43 1,73 1,18 1,31
SiO, 45,70 43,58 44,51 42,45 44,17
Cao 0,01 0,09 0 0,01 0,12
MnO 0,37 0,45 0,52 0,29 0,14
FeO 3,62 3,87 3,01 3,80 3,51
Cyma 67,86 65,04 65,99 63,23 65,62
DopmynbHi KoedilieHTH
Na* 0,2316 0,2322 0,2718 0,2028 0,2133
Mg2+ 3,0748 3,0273 3,0505 3,1101 3,1510
AP 0,2383 0,2320 0,2748 0,1966 0,2097
Si* 6 6 6 6 6
Ca** 0,0014 0,0133 0 0,0015 0,0175
Mn?* 0,0411 0,0525 0,0594 0,0347 0,0161
Fe? 0,3975 0,4456 0,3393 0,4492 0,3987
o Fe,
08
PLE
1
I T
Al 02 04 06

Puc. 3. CniBBinnomenns Bmicty Mg, Fe it Al y cTpykrypi ceniomity
3aBaliBCHKOro TpagiTOBOroO POJOBHUIIA.
3aranom, 3rimHo 3 kpuBoto TG, BinOyBaerscs BTpata 15,5 % Boau. Po3paxyHok BTpaTtn
KOHCTHTYIIHHOI Ta KpHUCTaNi3aliifHOI BOAM MOXE YaCTKOBO HE BIINOBIJATH pPEANTBHOCTI,
OCKIIBKH BBaXKaloTh, 0 10 Temreparypu 350 °C BHOUIIETHCS II€ ¥ 3aIHIIKOBA TirPOCKOITIY-
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Ha BOJIa pa3oM i3 LIEOJITHO, a BUIIE L€l TeMIlepaTypy BiOYBa€ThCs MOCTYIIOBE BUIJICHHS
KOHCTHUTYMIHHOT Boju [1].

TG

M

Puc. 4. [lepuBatorpaMa cemiofiTy i3 KBapi-kapOOHATHUX JKHJI 3aBaJliBCHKOTO TPpadhiTOBOrO poJOBHIIIA.

YTouHeHHsI KPUCTATIYHOI CTPYKTYPH cemioftiTy. Y ci o04uncineHHs, 0B’ 13aHi 3 po3Imud-
PYBaHHSM 1 YTOYHEHHSM KPHUCTAIIYHOI CTPYKTYPH CHOJYK, BHKOHYBAIIM MOBHONPO(IIHHUM
MmeronoM PitBenbaa 3 BukopucranusM mporpamu FullProf [6] (Tabi. 2).

Tabmuws 2
Po3paxyHOK Mozeli CTpYKTYpH CENioNiTy 3aBais
Ta TOPIBHSHHA 11 3 po3paxyHKaMU, HaBEJICHUMH B JiTepaTypi

. 3aBainiBcbKuil rpadito- Ananapangasa, aHro,

Micue snaxomxeHrs BHH Kap’ep, YEPS;Ha MaaarECKap [6] Mgilc)HKa [8]
Mg3)03FCO’45NaO,23A10)23 (Mg,Fe3+,Fez+,A1)8(H20)4 .

Popiyna Mng0sCagi[SicO1sl6H,0 | (O.0H)(Si,ADOso] | 2r6MEsS120uss2
Cumerpist OpropombiyHa OpropomMbiuHa OpropomMbiuHa
IIpocropoBa rpyna Pncn Pncn Pncn
Cumsor [lipcona oP140 oP140 oP140
a, A 13,4088(2) 13,40 13,405(1)
b, A 27,0358(1) 26,80 27,016(1)
c, A 5,2763(1) 5,28 5,2750(1)
v, A 1 912,7(6) 1 896,15 1910,34
Buier bas 100,00 100,00 100,00
y B3ipmi, %
Ry 6,67
R, 11,7

3a Mozesb B3STO CTPYKTYpY cemiomity i3 pomouia ypanro (Mekcuka), po3paxoBaHy
Jix. I[Toctom [5]. Teopernunuii, ekcriepuMeHTaIbHUN 1 pi3HuLeBHid npodini qudpakrorpamu
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B3IpIIiB MoKa3aHo Ha puc. 5. [lapamerpu atomiB HaBeneHi B Tab. 3, Ha mifcTaBi siKoi MoOyI0-
BaHO ITPOEKIIiI0 eJIEMEHTAPHOI KOMIPKHU Ta MOJIiEAPHYHY MOJEIbh YTOYHEHOI CTPYKTYPH Cerio-

Ty, SIKy 300pakeHo Ha puc. 6.
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Puc. 5. Teopernunnii (cyminbHa JiHis), €KCIIEPUMEHTANEHHUHN (TOUKH) 1 pI3HUIIEBUH (BHU3Y)
npodine rudpakTorpamu B3ipis.

CTpyKTypy CemioJsiTy MOXXHa TPaKTyBaTH SK 3aKOHOMIpHE PO3MILICHHS ITaKETIB, CKIaje-
HUX OKTaeAPUIHAMH W TeTpacapUuHUMHU TMO3HIlisiMHU (puc. 6). OKTaeapu B cTpyKTypi hopmy-
IOTh ITAKETH IO BiCIM OKTaeMApiB, 10 00’ €aHaHI MK COOOK0 Yepe3 rpaHi i OTOYCHI ABaHAIIIS-
ThMa KPEMHEKHCHEBHMHU TeTpaenpaMu (IO IIicTh 3 000X OOKiB), sIKi 3’€AHaHI B CTPYKTYpi
uepe3 BepimiHy. OKTaePHUHi NAKETH B MeXKaX CTPYKTYpPH 3MillleH] OTMH 00 OHOTO Ha b
i rodpoBaHi CiTKOI0 KpPeMHEKHCHEBMX TeTpaeipiB, fKa 3MilleHa HAa ~ D y Mexax CyMiKHMX
naketiB. OTKe, 3MIllIeHHs TaKeTIB Y CTPYKTYP1 MPHU3BOAUTH 110 (hopMyBaHHS KaHAJIBHOTO Cy0-
MOTHBY, [I¢ B IIOPOKHHHAX MICTUTHCS 12 MOJIEKYN KpUcTami3aliitHoi Boau (IUB. puc. 6).

VY OynoBi makeTa CTPYKTYpH CEIiofiTy OepyTh y4acTh YOTHPH OKTACIPHUHI KPHCTAJIOXi-
Miuni mosumii: M1 — Mg®* (76,8 %), AI** (23,2 %); M2 i M3 — Mg (55,4-94,8 %), Fe** (10
44,6 %), Mn?* (2o 5.5 %); M4 — Mg®* (75,6 %), Ca** (1,3 %), Na* (23,2 %), sixi moexHaHi
TeTpaePUUHIME TO3HIIiAMY, 3armoBHeHrMu Si'*. [Tosumii M2 i M3 po3mineni yMoBHO, ocki-
nbki Mg?* B HEX Moxe 3amintyBatuck sik Fe?* tak i Mn?* (zuB. puc. 6).

[opiBHAHHS pO3paxyHKIB CTPYKTYPH CEMIONITY, OTPUMAHHX U 3aBaJiBCBKUX B3ipIIiB, i3
HaBEJICHUMH B JTEpaTypi JaHUMH 3 poaoBuil Bamnekac-BikamsBapo (Icmanis) ta Ammasm-
pannaBa (Manmarackap) [6, 8] He BUSIBIIIO BiZIMIHHOCTEH y mapamMeTpax KpUCTaTiuyHOI CTPYKTY-
P CemioJNTy; CTPYKTYpH TNPAaKTUYHO iAeHTWYHI. BigxwieHHs 3adikcoBaHO B HE3HAYHOMY
3pOCTaHHi PO3Mipy eleMEeHTapHOI KOMipKH 110 b i, BiamoBiaHO, 06’ €Mi eleMeHTapHOT KOMIPKH.

OTmxe, cemioniT 3aBaliBCbKOTO rpadiToBoro pomoBuiia GopMyBaBcsi MO KBapL-KaJIbINT-
rpadiTOBUX MPOKHUIKAX Y MPOIECI aKTHBi3alii CyOMEepHaiOHATBHIX TOJIOTOCIATHIX PO3PUB-
HUX TOpYyIIeHb. 3aralbHUMHU IepeIyMoBaMH (OPMYBaHHS CEIMIOJNITY € Jy)KHE CEpeaOBHIIE
mirepanoyreopenns (pH — 8,5-11,0, mo perympoBane akTuBHicTIO Ca’"), T0CTATHS KOHIIGHT-
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pamis Mg?* i Husbka peakmiiina 3matricTs SiO,. BiracHe TOMy UM CEMOTITY PO3TAlIOBaHI B
MeXaxX KOHTAaKTy rpaHar-0i0TUTOBHX THEHCIB i3 KaJbpLudipamMu Ta (GOPMYIOTHCS, 3aMillyI0UYH
KBapl-KaJIbIIUTOBI UK.

Tabmums 3
[TapameTrpu aToMiB y CTPYKTYpi CEmioiTy
Atom | IICT x/a y/b zlc B; Occ, %
Mgl 4c 0,00000 0,02970 0,25000 0,40219 76,8
All 4c 0,00000 0,02970 0,25000 0,40219 23,2
Mg2 4c 0,00000 0,08500 0,75000 0,43219 55,4
Fe2 4c 0,00000 0,08500 0,75000 0,43219 44,6
Mg3 4c 0,00000 0,14340 0,25000 0,43219 94,8
Mn3 4c 0,00000 0,14340 0,25000 0,43219 52
Mg4 4c 0,00000 0,20490 0,75000 0,45219 75,6
Ca4 4c 0,00000 0,20490 0,75000 0,45219 13
Na4 4c 0,00000 0,20490 0,75000 0,45219 23,2
Sil 8e 0,20260 0,02820 0,58600 0,52595 100
Si2 8e 0,19730 0,14090 0,57600 0,52595 100
Si3 8e 0,20420 0,19490 0,07000 0,52595 100
o1 8e 0,08240 0,02760 0,58500 0,18171 100
02 8e 0,08050 0,08540 0,08100 0,18171 100
03 8e 0,07620 0,14310 0,59700 0,18171 100
04 8e 0,08470 0,19710 0,07700 0,18171 100
05 8e 0,24800 0,00400 0,32400 0,18171 100
06 8e 0,24510 0,08490 0,57900 0,18171 100
o7 8e 0,24300 0,17080 0,33400 0,18171 100
o8 8e 0,24900 0,17360 0,80200 0,18171 100
09 4d 0,25000 0,25000 0,08900 0,18171 100
010 8e 0,08800 0,25960 0,59400 0,18171 100
011 8e 0,56200 —0,09000 -0,01200 0,28171 91
012 4c 0,50000 0,18000 0,25000 0,18171 100
013 4c 0,50000 0,02300 0,25000 0,38171 43
014 8e 0,43900 0,15700 0,74000 0,28171 33

Puc. 6. [lomienpuana Moenp Ta MPOEKIiS €JIEMEHTAPHOI KOMIPKU CTPYKTYPH CEiONiTy
3aBaiBCHKOT0 rpadiTOBOro POIOBHIIA.
. 2+ 3+ . 2+ 2+ 2+ 2+ 2+ +
Oxkraenpuyni no3utii: M1 — Mg™, AlI'; M2 i M3 —Mg™, Fe™, Mn"; M4 — Mg, Ca™", Na'; Terpaeapud-
Hi mosumii: Sit’.
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Arperartu cemioJiTy B npoueci popMyBaHHSI KOPOIYIOTh KaTakJIa30BaHUH KaJbLUT 1 BPOC-
TAIOTh y HOPOXKHUHH, 00JISIMOBYIOUH 3€pHa KBapily Ta rpagity. Cenionit BOJIOKHUCTOI Oy 10BH,
BOJIOKHA PO3TAIIOBaHI IMapalielbHO 0 3aIb0aH/iB KW, a OTKE, PiCT BiOyBaBCs 3a YMOB Bif-
KPUTTA TPIIMH y IWHAMIYHIF OOCTAHOBII BiJHOBJICHHS aKTHBHOCTI PO3JIOMHOI 30HU Ha 3a-
BepLIAJIbHUX eTanax (GopMyBaHHs rpadiTOBOrO 3pyISHIHHS.

3aBIsKM PEHTTEHOCHEKTPAIbHOMY €JISKTPOHHO-MIKPO30HOBOMY aHali3y BUSBICHO, IO
CEeMiOIT MiABHUIIEHOT 3aII3UCTOCTI, HOTO 3araibHa OpMyIIa Taka:

M03,03-3,15F€0,34-0,78N0,20-0,27Al0,20-0,27MNg 01-0,06C80-0,01 [SisO15] (OH)-6H,0.

3a JaHUMU TEPMIYHOTO aHAJi3y, 3arajbHa KUTBKICTh BOJIH, 1[0 MICTHTHCS B CEIIONITI, CTa-
HOBHUTE 15,5 %, 3 sxux y miamazoni 50-200 °C BimOyBaeThcsl BTpata aacopOMiiHOI BOAH
(6tm3pK0 8 %), 32 300—400 °C — neriaparartis i3 BTpatoro 2,4 % BOIM 3 YTBOPEHHSM JIETiIpa-
ToBanoi ¢opmu, a B miamasoni 710—770 °C — Brpara ctpyktypHOi Bomu (2,9 %). Ilpupony
BTpaTH 2,2 % BOAY, 1110 3aJMIINIACS, HE 3 SICOBAHO, OCKUIBKH 111 BTPaTa YaCTKOBO CTOCYETHCS
aIcOpOIIfHOT, YaCTKOBO — KPUCTANI3aIliifHOI BOAH.

Kpucraniuny cTpykTypy cermiofiTy 3aBajliBCEKOTO TpadiTOBOrO POIOBHINA MOXKHA TPAKTY-
BaTH SIK 3aKOHOMIpPHE PO3MIIIIEHHS MaKeTiB, CKJIaJeHUX BOMA OKTACIPUYHUMH Ta JBOMA TET-
paeApUYHIMH IIapaMHu, 3MIIICHUMH OJWH LIOJ0 OJHOTO Ha % h. YHACTiJOK TaKoro 3MillleHHS
(bopMy€eThCS KaHATBHHI CyOMOTHB, JI¢ B KaHaJaX CTPYKTYpPH MICTUThCS 12 MOJIEKYJ KPHCTai-
3aniifHoi BoAuM. Po3paxoBaHa MOZENs CTPYKTYPH CEIONITY Taka: CHMETpis opTopoMOidHa;
npocToposa rpyna — Pncn; cumson Iipcona — oP140; a (A) = 13,4088(2); b (A) = 27,0358(1);
¢ (A)=522763(1); V (A% = 1912,7(6); mict a3 y B3ipui — 100,00 %; R;= 6,67; Rwp=11,7.

VYHacniok MOpIBHAHHA NaHUX, OTPUMAaHHX IiJ Yac PO3paxyHKY CTPYKTYpHU B3pIIB CeIio-
niTy 3aBaiis, 3 ONHMCAaHWUMH B JIITEpaTypi B3ipIpsiMu cemionity 3 Bamrekac-Bikagssapo (Icma-
Hist) Ta AMmanzpannasa (Mamarackap) [5, 8] He BUSIBICHO BiIMIHHOCTEH y mapameTpax KpHc-
TaIIYHOI CTPYKTYPH CEMIONITY; CTPYKTYPH NPAKTHYHO 1JCHTHYHI.
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HYDROTHERMAL SEPIOLITE FROM CARBONATE FORMATION
OF ZAVALLYA GRAPHITE DEPOSIT

B. Manchur, L. Skakun, O. Azarska

Ivan Franko National University of Lviv
Hrushevskyi St. 4, UA — 79005 Lviv, Ukraine
E-mail: mineral@franko.lviv.ua

The position, chemical composition and structure of hydrothermal sepiolite from carbonate
formation of Zavallya graphite deposit are considered. Sepiolite has been discovered in the
central part of the carrier in the contact zone of garnet-graphite-biotite gneisses and marbles or
calciphyres, and also in small calcite-quartz veins in calciphyres crushing zone. The chemical
composition have been investigated, and the formula of sepiolite have been calculated. The
water quantity in the sepiolite has been calculated on the basis of thermal analysis. Crystal
structure of sepiolite have been determined by X-ray phase analysis: orthorhombic symmetry;
Pncn space group; Pirsone’s symbol — 0P140; a (A) = 13,4088(2); b (A) =27,0358(1); ¢ (A) =
=5,2763(1); ¥ (A’) = 1912,7(6); weight frac. — 100,00 %; R, = 6,67; R,,,= 11,7.

Key words. sepiolite, hydrothermal veins, crystal structure, Zavallya deposit.

TUJIPOTEPMAJIbHBIN CEITAOJIUT U3 KAPBOHATHBIX IMTOPOJ|
3ABAJIBEBCKOI'O TPA®UTOBOI'O MECTOPOXKJIEHUSA

b. Manuyp, JI. Ckakyn, O. A3apckas

JIbgo6ckutl Hayuonanvhblil yHusepcumem umenu Meana @panxo
79005 2. Jlveos, ya. I pywesckozo, 4
E-mail: mineral@franko.lviv.ua

OnucaHo MO3UIMI0, XUMUYECKHH COCTaB M CTPYKTYPY THAPOTEPMAIBHOTO CEHNHONIUTA U3
3aBanbeBCKOro MectopoxaeHus rpadura (Kuposorpazackas o06i.). Cenmuoiaut oOHapyXeH B
LEHTPAILHOW YaCTU Kapbepa Ha KOHTAKTE rpaHAT-rpaUT-OMOTHUTOBBIX THEHCOB M MPamMOpOB
WK KaTbU(UPOB, a TAKKe B HEOOJIBIINX KATBIIUT-KBAPIIEBBIX MPOXKUIKAX B 30HE POOICHUS
kajpuudupoB. MccienoBaH XUMHYECKH COCTaB MHUHEpaja M pacCYMTaHo ero (opmyiy.
KonudyecTBo BOABI B COCTaBE CEMUOJUTA PACCUUTAHO IO AAHHBIM TEPMHUYECKOTO aHAaIM3a.
Kpucrammndeckyro CTPyKTypy CEIHOJIMTA YTOYHSIIN MO0 MACCUBY SKCIICPUMEHTAILHBIX HHTCH-
CHUBHOCTCH W YITIOB OTPAXKCHUS: CHMMETPHS OPTOPOMOHWYECKAs; MPOCTPAHCTBEHHAS TPYIIIIa
Pncn; cumson Iupcona — oP140; a (A) = 13,4088(2); b (A) = 27,0358(1); ¢ (A) = 5,2763(1);
V(A3) =1912,7(6); conepxanue a3 B odpasue — 100,00 %; R,= 6,67; R,,,= 11,7.

Kniouesvie cnosa: CenmMoONUT, TUAPOTCPMATBHBIC >KWIbI, KPUCTAJUIMYECKAs CTPYKTYpa,
3aBabEBCKOE MECTOPOXKICHHE.

Crarrs Haaiiunia go peakonerii 24.04.2012
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