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BAPIATUBHICTb XIMIYHOIO CKNnAfny 5
COKOJIMHOIo U TUrPOBOIo OKA KPMBOPI3bKOIO BACEUHY

Haeedeni pesynomamu 6ueueHHs XiMIYHO20 CKAAODY YOMUPLOX 20I06HUX KOAOPUCTIUY-
HUX pi3Hosudie oka Kpusopizekoeo 6aceliny: cipo2o, 61aKumno20 i cUHb020 COKOJIUHOO0
ma 3010MUCmMo-KOPUUHe8020 muzpoeozo. lloxasano, wo ymeopenHts, eniceHemuyHi nepe-
MBOPEHHs OKA CYNPOBOOICYBANUCL 3AKOHOMIDHUMU 3MIHAMU 6MICMY 6 11020 CK1aoi

KpemHezemy Ul OKCUOi8 KamioHHOI epynu.

B 3amizopyaniit Tomi Kpusopizpkoro 6aceii-
Hy BUSBJICHI JIBa TOJIOBHI BUJM OKa — COKOJIMHE,
MpeacTaBieHe TPbOMa MiHEpPaJbHUMHU W KOJIOpU-
CTUYHUMH DPI3HOBHIAMHU — CIpUM KyMIHTTOHITO-
BUM, OJIAKUTHUM MarHe3iopuOeKiTOBUM Ta CHHIM
pUOEKITOBUM,— a TaKOX 30JI0THCHO-KOPHUYHEBE
turpose. Jlye piIko 3yCTpidaroThCs 3eIeHyBaTo-
cipe KOTs4e Ta KOPUYHEBO-YEPBOHE BOJIOBE OKO
[1-4].

PesynpraTtu monmpoBuX i 1a00paTOPHUX TOCTTi-
JDKEHb CBIITYaTh, IO TEPBUHHUM MaTepialoM
HanOUTeII mommmpeHoro B Kpusbaci cipoco coxo-
JIUHO20 OKa OyJI¥ YTBOPEHI Ha MPOTPECUBHIN cTa-
nii TMHAMOTEpPMAaJIbHOTO MeTaMop(]i3My anbImii-
CBbKi KHJIU KYMIHI'TOHITOBOTO a30ecTy B MiHepa-
JIOT1YHO CTIOPIIHEHUX 3 HUMHU TaK 3BaHUX «MaJjo-
PYAHUX» MarHeTUT-KyMiHTTOHITOBHX KBapIMTaXx.
TepmonuaaMiuai ymMmoBH MeTaMop(i3My BiAIOBi-
namu emigor-ampidomitoii ¢amii. Ha perpecus-
HId cTagii JTUHAMOTEPMAaJIbHOTO MeTamMopdizMy
napane’lbHO-BOJIOKHHUCTI arperaTd KyMiHTTOHITY
3a3HaBaIM IICEBJOMOP(PHOTO OKBapIlyBaHHS 3
YTBOPEHHSIM CaMOIIBITY.

Bnaxumne coxonune oxo yTBOPIOBAJIOCH B pe-
3yJIBTaTi NPOSIBY TPHOX PI3HUX T'EOJOTTYHHX IPO-
neciB: 1) ¢opMyBaHHS aNbMiACHKUX KU MarHe-
3i0pubeKiToBOro azdecty y BepcTBax MarHeTHT-
MarHe3i0puOeKiTOBUX KBapLUTIB 3 HACTYIHUM
HWOTO OKBapITyBaHHSIM, TOOTO aHAJOTIYHO 3 yTBO-

PEHHSIM JKHJI CIPpOTO COKOJHMHOTO OKa; 2) TCEBI0-
Mopdi3zallisi KyMiHITOHITOBOTO a30ecTy Maruesio-
pubeKiTOM Ha TPOTPEecUBHIM cTanii MmocTMera-
MOp(}iYHOTO HATPIEBOTO METACOMATO3y 3alli3HC-
TUX TIOPiJl 3 HACTYITHUM OKBapIlyBaHHSM yTBOpE-
HOT'O0 MarHe3ioprOeKiTOBOro a30ecTy Ha perpecu-
BHI CTajii MeTacoMaTo3y IIiJl BIUIMBOM «BiJIpa-
[IbOBAaHUX» KPEMHE3EM-BMICHHX  BYTJICKHCIIO-
HATPIEBHUX TiAPOTEPMALHUX PO3UYMHIB; 3) MeTa-
COMAaTHYHE MEPETBOPEHHS METaMOpP(OreHHOro
CIpOro COKOJIMHOTO OKa Ha OJaKWTHE MUISXOM
nicepioMopdizaliii NpUCyTHIX y HOTo CKIaji pedi-
KTOBHX TOJIMACTUX KPUCTANIB KyMIHTTOHITY Mar-
He3iopuOekiToM. brlakuTHe COKONMHE OKO MepIoi
reHepaiii BiAPI3HAETBCS OIHOPINHICTIO 3a0aps-
JICHHS1, IPYToi Ta TPEThOI — IUIIMUCTICTIO.

JlOCHTB PIIIKICHE CUHE COKONUHE OKO YTBOPIO-
BaJIOCh BHACIIJOK OKBapIlyBaHHS PHOEKITOBOTO
a3z0ecTy (KpOKIJIOJITY), SIKMii BUTIOBHIOBAB HEUHMC-
JICHHI TMPOXWJIKK B 3aJ1i30pyJHUX HATPIEBUX Me-
TacoMaTHuTax, U0 CPOpPMyBaJIKCh MO HNEPBUHHUX
3aJTI3HOCITIOIKO-PHOEKIT-MAarHETHTOBHX, PUOEKIT-
MarHeTUTOBHX KBapIUTaX YETBEPTOTO, I’ ATOTO Ta
LIOCTOT'O 3aJII3UCTUX TOPU30HTIB JEKIIBKOX POJO-
Buiy Kpuopisbkoro Oaceiiny (IlepBomaiicbkoro,
l'anHiBCBKOTO, [HTYJIEIIBKOTO, POJOBHINA ITAXTH
iMm. M.1.Kasinina Ta is.).

Tuepose 0oxo € MPOLYKTOM BHBITPIOBAHHS Ci-
poro, 6GJIAKUTHOTO Ta CHHROTO COKOJIMHOTO OKa. B
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Mpolieci TinepreHHnX 3MiH KyMIiHTTOHIT, MarHe3i-
OpuOCKIT, PUOEKIT COKOJMHOTO OKa 3aMillyBa-
JIUCh arperaToM JHMCIEPCHOTO TeTHUTY Ta KBapily
ab0 XaJImenoHy, onairy 3 JOMIIIKOKD MOHTMOpPH-
nonity. [lpu npomy 30epiraiack mapaneabHO-
BOJIOKHHCTa OynoBa TEPBUHHHUX arperartiB oOka
(puc. 1).

YTBOpPEeHHS Ta CMTeHeTHYH] 3MIiHN Pi3HOBHIIB
0Ka CYIpPOBOJIKYBaJIMCh 3MiHAMU HOTO XiMiYHOTO
ckmany. llepBuHHI KyMIHTTOHITOBHH 1 Marse-
3iopuOeKiTOBUil  a30ecTH  XapaKTepU3yBaIUCh

XIMIYHHM CKJIQJIOM, SIKAH BIiATIOBiZaB CKJIaTy aM-
¢i00iB BMICHMX MAarHeTUT-CHUIIIKATHUX KBap-
ruTiB. OKBapIyBaHHS, HATPIEBUH METaCOMATO3 Ta
rinepreHe3 CynpoBOKYBaJOCh MITpaIli€r0, BHHE-
CEHHSAM 1 TPUHECCHHSM XIMIYHMX KOMIIOHCHTIB
JI0 arperaTiB oka. Y 3B’53Ky 3 BaXKJIHMBICTIO XiMiu-
HUX TIOKa3HWKIB OKa 5K THITOMOP(HHX XapakTte-
PUCTHK CaMOIIBITYy, aBTOpP CTaTTi AOCHIINIa OCHO-
BHI TPEeHAM BapiaTUBHOCTI BMICTy B HOro ckiai
MIHEPAJIOYTBOPIOBATIBHIUX 1 APYTOPSIIHUX XiMid-
HUX KOMIIOHEHTIB.

Puc. 1. [locnioosni cmaoii 3amiwjerHs mueposum OKOM NePEUHHO20 CipO20 COKOIUHO20
oKa: a — nepeuHHe cipe COKONUHE OKO,; O — NPOMINCHA CMAdisl 11020 8UBIMPIOBAHHS, 8 — MUSPO-

6€ OKO.

Bynu BiniOpani mpoOu OAHOPIAHOTO 3a CKIla-
JIOM 1 OyZIOBOIO OKa TOJIOBHUX HOTO PI3HOBHIB:
ciporo, OJIAKUTHOTO, CHHBOTO COKOJIMHOTO Ta TH-
rpoBoOro. 3pa3ku BiAOUpaUCh Tak, 100 CTYIIHb
MiHEpaJIOTIYHUX 3MiH OKa IIiJ] BIUINBOM CIlir¢He-
TAYHOTO OKBapIlyBaHHS, TirmepreHesy Oymm pi3-
HUMU. HaBakku Ui XiMI4HOTO aHali3y KOMIIO-
HYBaJIHCh HACTYMHMM 4YHHOM. KoxHa mpoba
CKIIa1ayach 3 25 3pa3KiB OKa BiJ[IIOBIIHOTO Pi3HO-
BUAy Macoro 0nu3bko 50 r. 3aranbHa Maca npoou
cranoBuia 1200-1300 r. Marepian KOXHOT IpoOH
JIPOOHMBCS JI0 KPYHMHOCTI YaCTUHOK MEHIIe 1 MM,
yCepenHIOBaBCs 33 CTaHJIAPTHOI0 METOJHUKOIO, 3
Ipo0JIeHOr0 Matepialy BigOHMpayiach HaBaXKKa
macoro 100 r 1 BUKOHAaHHS XIMIYHUX aHATI31B.

XiMiYHHH CKJIaJl OKa BH3HAYaBCS METOAOM
pentrenodayopecuentHoro ananizy (P®JIA) B
IHcTHTYTI Teoximii, MiHepajorii Ta pymaOyTBO-
penns iMm. M.I1.Cemenenka HAH VYxkpaiuu (ana-
mituk H.O./[lynuenko). [lns BcTaHOBIIEHHS CIiB-
BIJIHOIIICHHS BaJCHTHUX (GopM 3ajliza B CKIaAi
OKa BHKOPHUCTOBYBABCS METOJI CHIIIKATHOTO aHa-

mi3zy (ximiuna nabopatopis KpuBopizbkoi Kom-
TUIGKCHOI ~ TeoJIOTiYHOl  mapTii,  aHaiTHK
H.C.Tokman).

Jis BU3HAYEHHOCTI 3aKOHOMIPHOCTEH 3MiH
XIMIYHOTO CKJIaJy HaiOIIbII MOIIMPEHOIO CipoOro
COKOJIMHOTO OKa Oynmu BimiOpaHi mpoOW TphOX
HOro TeHeTHYHHX 1 MiHEpaIIbHUX PI3HOBUMIB: 1)
KyMIHITOHITOBUI a30ecT; 2) cipe COKOJHMHE OKO
BUCOKOI SIKOCTi (3 ONTUMAaJIBHUM IIPOSIBOM OKBap-
IIyBaHHA); 3) HaJMIpHO OKBapIlOBaHE Cipe COKO-
JIMHE OKO HM3BKOI sIKOCTi. Pesynbrarn XiMidyHHX
aHamiziB (tabn. 1) mokaszaau Taki 3MIHH BMICTY
XIMIYHUX KOMIIOHEHTIB:

— 3 HAPOCTaHHSM IHTCHCUBHOCTI OKBapIlyBaH-
HSl TIEPBUHHOTO KYMIHI'TOHITOBOTO a30€CcTy BMICT
y MOT0 CKJIajli KpEMHE3eMy CyTTEBO 3POCTaB — Bij
51,89 no 90,81 mac.%;

— OJIHOYACHO 3MEHIIYBaBCS BMICT OKCHJIIB Ka-
tionnoi rpymu: FeO Bin 30,56 mo 5,25 mac.%;
MgO Bin 12,32 no 1,92 mac.%;
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— pa3oM 3 HAMH BiJOyBaJIOCh BUHECEHHS BCIX
OpyropsiiHUX XiMiuHMX KoMIoHeHTiB: TiO,
A1203, CaO, NaQO, KZO, P205.

[ToniGHuM ke YMHOM 3MIHIOBaBCS BMICT XiMi-
YHUX KOMIIOHEHTIB IIPHU YTBOPEHHI Ta MOJANBIIO-
My OKBapIlyBaHHi OJaKHTHOTO Ta CHHBOTO COKO-
JITHOTO OKa (Tabm. 2, 3).

Taomms 1.
XiMiYHHH CKJIaJ1 CIpOTO COKOJIMHOTO OKa

XiMiYHi BMicT XiMiYHMX KOMMNOHEHTIB, Mac.%
KOMMOHEHTU 1 2 3
SiO2 51,89 70,71 90,81
TiO2 0,014 0,006 0,003
Al2O3 0,84 0,54 0,11
Fe203 0,71 0,52 0,15
FeO 30,56 19,31 5,25
MnO 0,074 0,021 0,013
MgO 12,32 7,27 1,92
CaO 0,46 0,23 0,08
Na:0 0,21 0,12 0,02
K20 0,09 0,05 0,02
P20s 0,061 0,021 0,008

1 — nepeunnuti kKyminemouimosuii azoecm, 2 —
ONMUMATILHO OKBAPYOBAHUL PI3HOBUO KYMiHEMO-
HIM0B020 azbecmy — BUCOKOAKICHE Cipe COKOMUHE
0K0; 3 — HAOMIPHO OKEAPYOBAHUIL KYMIHEMOHIMO-
sull azbecm — HU3bKOSKICHULL CAMOYBIM.

Tabmuns 2.

Le MOXHa MOACHUTH OJTHAKOBUM T€OXIMIUHUM
CIpSMYBaHHIM OKBapIlyBaHHS MEPBUHHUX amdi-
00110BHX a30ecTiB Pi3HOTO MiHEPATHFHOTO CKIATy
Ta ONM3BKUM XIMiYHUM CKJIaoM i OyJOBOIO KpH-
CTaJIIYHOi TPaTKU KyMIiHTTOHITY, MarHe3iopuoexi-
Ty, pubekiry [5].

Tabmusa 3.
XIMIYHHH CKJIa[ CHHBOT'O COKOJIMHOT'O OKa
XiMiyHi BMicT XiMiYHUX KOMMOHEHTIB, Mac.%
KOMMOHEHTU 1 2 3
SiO2 50,07 70,02 86,49
TiO2 0,093 0,47 0,23
AlOs 0,47 0,26 0,14
Fe203 20,67 14,13 6,39
FeO 17,67 9,32 4,47
MnO 0,064 0,038 0,019
MgO 2,78 1,21 0,45
CaO 0,27 0,14 0,06
Na-0 5,61 2,91 0,95
K20 0,07 0,04 0,01
P20s 0,096 0,048 0,016

1 — nepsunnuii pubeximosuii azbecm (Kpoxi-
oonim); 2 — onmuManbHO OK8APYOBAHULL PI3HOBUO
pubeximogozo azbecmy — GUCOKOAKICHe CUHE CO-
KOMUuHe 0Ko;, 3 — HAOMIPHO OK8APYOBAHU pU-
bekimosuil azdecm — HU3LKOSKICHUL CAMOYGIN.

XIMIYHUH CKJIaJ] OJaKUTHOIO COKOJHMHOIO OKa Tabnuns 4.
XiMiyHi BMICT XiMiYHVX KOMMOHEHTIB, Mac.%) XiMiYHUH CKIIaJ] THTPOBOTO OKa
KOMMOHEHTH 1 2 3 XimiyHi BmicT xiMiYHMX KOMNOHEHTIB, Mac.%)
SiO2 51,63 71,08 89,31 KOMMOHEHTU 1 2 3
TiO2 0,021 0,012 0,004 SiO2 70,71 74,76 78,51
Al2Os 0,91 0,42 0,13 TiO2 0,006 0,003 0,001
Fe203 6,37 3,56 1,14 Al2O3 0,54 0,31 0,18
FeO 25,89 15,51 5,07 Fe>O3 0,52 10,37 19,03
MnO 0,087 0,043 0,022 FeO 19,31 8,89 0,52
MgO 10,27 6,97 2,24 MnO 0,021 0,014 0,004
CaO 0,49 0,28 0,09 MgO 7,27 3,43 0,69
Na20 1,31 0,49 0,18 CcaOo 0,23 0,11 0,01
K20 0,08 0,05 0,02 Na-O 0,12 0,07 0,01
P20s 0,091 0,042 0,009 K20 0,05 0,02 0,01
P20s 0,021 0,015 0,011

1 — nepsunnuil macnesiopubeximosuil azbecm;
2 — ONMUMAanbHO OKEAPYOBAHULL PIZHOBUO MAZHe-
3iopubeximogozo azbecmy — GUCOKOsKiCHe 0Oaa-
Kumue COKOMuHe OKO, 3 — HAOMIPHO OKe8apyosa-
HUl Mazne3iopubeKkimosuil asbecm — HU3bKOSKIC-
HULl camoysim.

1 — cipe cokonure oxo, 2 — ONMUMATLHO 2e-
mumusoeane cipe COKOMUHE OKO (BUCOKOSKICHE
muepoge 0Ko);, 3 — HAOMIPHO 2emumu3osane cipe
COKONIUHE OKO (Mmuepoge 0Ko HU3bKOIL AKOCM).

Feonoro-miHepanoriuHuit BicHUK KpuBOPi3bKOro HauioHaAbHOro yHiBepcutety.— Ne 1 (35).- 2016 p. 63



BapiaTMBHICTb XiMiUHOrO CKAQAY COKOAMHOTO M TUFPOBOro oka KpuBopisbkoro 6acenHy

Turpose 0Ko, SK 3a3Ha4€HO BUIIE, € TPOIYK-
TOM TiEPreHHUX 3MiH Ciporo, OJAaKUTHOTO Ta
CHHBOTO COKOJIMHOTO OKa [4]. ABTOp CTarTTi mpo-
aHayi3yBaja XiMIi4Hy CHPSIMOBaHICTh YTBOPEHHS
TUTPOBOTO OKa B TPOILECi BHUBITPIOBaHHS Haid-
OLTBII MOIIMPEHOTO PI3HOBHIY CAMOLBITY — Cipo-
ro cokonmHoro oka. lms mporo Oynu BimiOpaHi
TpH TIpoOH OKa 3 Pi3HUM CTYIEHEM TilepreHHUX
MEepeTBOPeHb: 1) rimepreHHo He3MiHeHe cipe co-
KOJIMHE OKO; 2) ONTUMaJIhbHO TeTUTHU30BaHE Cipe
COKOJINHE OKO (BHCOKOSIKICHE THTPOBE OKO); 3)
HaJIMIPDHO TE€TUTHU30BaHE Cipe COKOJIHMHE OKO (TH-
IpOBE OKO HU3BKOI SIKOCTi). PesynbraTn XiMiuHHX
aHai31B HaBeleHl B Ta0a. 4. SIk BUAHO, BMICT Xi-
MIYHO aKTHBHUX KaTiOHiB (HATpito, KaJilo, mar-
HiIO, KaJIBI[iI0) Y CKJIaJli OKa 3HAYHO 3MEHIIIYBaBCsI
3 HApPOCTaHHSM HOTO TilmepreHHux 3MiH. Pyiiiiay-
BaHHS KPUCTAIIYHOI TPaTKH KyMIHTTOHITY CHpPHs-
JIO BUBUJILHCHHIO KaTiOHIB, BUHECCHHIO iX rimep-
TeHHUMH PO3YNHAMHU.

3akuCHe 3aJ1i30 MEePEeTBOPIOBAIIOCH HA OKHCHE
BHACITIZIOK BUCOKOT (DYTiTHBHOCTI KUCHIO B MeTe-
opHux po3unnax. Bmict FeO B ckiazi oka mocii-
JDKEHOTO MIHEpaIbHOTO Py 3MEHIINBCS Bif
19,31 mo 0,52 mac.%, HaToMicTh KiIbKICTh Fe,Os3
nigsuimiack 3 0,52 no 19,03 mac.%. [lepepaxy-
HOK TIOKa3HWKIB BMICTY OKCHIIB Ha 3arallbHUi
BMICT 3ajTi3a CBiJUUTH, 11O TilIEPreHHI 3MiHU OKa
CYNPOBO/KYBAJIMCh MOCTYIIOBUM BHUHECEHHSM
3ajriza 3 KPUCTAIIYHOI IPaTKA KyMIiHTTOHITY, SKa
3a3HaBaja PyHHYBaHHS: PO3PaXyHKOBa KUIBKICTh
Fesr. B CKJIaZi MEPBUHHOTO CIPOTO COKOJIMHOTO
oka (aHami3 1 Tabn. 4) cranosuia 15,38 mac.%; B
CKJIaJli BUCOKOSKICHOTO THTPOBOTO OKka — 14,16
Mac.%; B CKJIaJli HAIMIPHO TETHTH30BAaHOTO OKa —
13,71 mac.%.

Bwmict kpemHe3eMy BiJ HEPBHHHOTO COKOJIH-
HOTO OKa 4Yepe3 THIPOBE OKO JI0 HOro HaJMipHO
TeTUTH30BAHOTO PI3HOBHIY HE3HAYHOIO MipOI0
3pOCTa€, CTaHOBUTH, BiamoBigHo, 70,71; 74,76 Ta
78,51 mac.%. Ile MokHA TIOSICHUTH BUHECEHHSM
AKTHUBHUX KaTIOHIB 1 3ai1i3a MPH BiJHOCHO claOKii
PO3YMHHOCTI KPEMHE3EMY.

BucHoBkHn
1. TomoBHUMU pI3HOBHJAMHU OKa B 3aJi30pY/-
Hill ToBi KpuBopisekoro Oaceiiny €: 1) cokonu-
HE, IpeACTaBIeHe TPbOMa MiHEpaJbHUMHU Ta KO-
JIOPUCTUYHUMH BiIMiHAMH (CipM KYMiHTTOHITO-

BHM, OJIAKUTHUM MAarHe3iopuOEKITOBUM 1 CHHIM
pubekiToBUM) Ta 2) 30J0THCTO-KOPUYHEBE THU-
TpoBe.

2. YTBOpEHHS Ta CIreHEeTUYHI 3MiHH Pi3HO-
BUJIB OKa CYNPOBOKYBaJIHCh 3MiHAMHU HOTO Xi-
Mi4HOro ckiany. llepBHHHI KyMiHTTOHITOBHH 1
Marae3iopnOeKiToBuii a30ecTH XapaKTepusyBa-
JIUCH XIMIYHUM CKJIA/IOM, SKHH BiJIMIOBiIaB CKIamy
am}piboIiB BMICHUX MarHeTUT-CHJIIKATHUX KBap-
ruTiB. OKBapIyBaHHS, HATPIEBUH METacCOMATo3 Ta
rineprede3 CympoBOKYBAIICH MITpPaIli€lo, BHHE-
CEHHSIM 1 TPUHECCHHSM XIMIYHMX KOMIIOHEHTIB
JIO arperariB OKa.

3. BugineHi OCHOBHI TpeHIW BapiaTHBHOCTI
BMICTY B iX CKJIaZi MiHEpaJOyTBOPIOBAIBHUX 1
JIPYTOPSTHUX XIMIYHUX KOMITOHEHTIB. [l cipo-
ro, OJJaKUTHOTO Ta CHHBOTO COKOJIMHOTO OKa (Bix
MEPBUHHOTO KyMIHTTOHITOBOTO, MarHe3iopruoeKi-
TOBOTO, pHOEKITOBOTO a30ecTy Yepe3 ONTHMAIBEHO
OKBapIIOBaHi 10 HAAMIPHO OKBapIOBAaHUX DPi3HO-
BUJIIB) OJTHOYACHO 3i 3pOCTaHHIM BMICTy KpeMHe-
3eMy BHSBIICHE CYTTEBE 3MEHIICHHS BMICTY OK-
CHUJIIB KaTiOHHOI IpyIH (B MOPSAAKY BiAMOBIIHO JIO
iHTeHCHBHOCTI BUHOCY): Na,O, K»,O, CaO, MgO,
FeO, Al,Os, TiO,. I'ineprenHe nepeTBOPEHHS CO-
KOJIMHOTO OKa Ha THIPOBE CYNPOBOKYBAJIOCH
BUHECEHHSIM OKCHJIiB aKTUBHUX KaTiOHIB (HATPifO,
KalJlito, KaJbI[il0, MarHiio), MePeTBOPEHHSAM 3aKH-
CHOTO 3ajli3a Ha OKHCHE Ta He3HaYHE 3POCTAHHIM
BMICTY KpEMHE3EMY.
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AHOPENYAK B.O. BapiaTMBHIiCTb XiMiYHOro Cknagy COKONMHOrO W TUrPOBOro okKa
KpuBopi3sbkoro 6acemHy.

Peztome. 'onoenumu minepanvHumu ti KOLOPUCIMUYHUMU PIZHOBUOAMU OKA € COKONUHE, Npedcmas-
JleHe CIpum KYMIHeMOHIMOBUM, OIAKMUHUM MA2He3i0pubeKimosum i CUHIM pubeKimosum, a Mmaxotc
3010MuUCMo-KopuuHege muzpose. [[ysce pioko 3ycmpiuacmscs 3e1eHy8amo-cepe Komsaue ma KopuiHe-
60-uepsoHe 8008e OKO. Buxionum mamepianom npu ymeopenui cipo2o cokoiunoeo oxa 6yiu mema-
MOpghoceHHi  anbnilticbki  JHCUAU  KYMIHZMOHIMO06020  azbecmy 6  MAJOPYOHUX — MAZHemum-
KyMinemoHimogux keapyumax. Ha peepecugniti cmadii OuHamomepmaibro2o memamoppizmy 6in 3a-
3HABAB NCEBOOMOPPHO20 OKBAPYYBANHS 3 YMBOPEHHAM camoysimy. Kuau 61aKumHo2o COKOIUHO20 OKa
@opmysanuce ananoiuno, ane 6 36’ A3Ky 3 OK6APYYBAHHAM MacHesiopubekimogozo asdoecmy. Cune co-
KOJUHE OKO € NPOOYKMOM OK8APYYBAHHA pubekim-azbecmy (Kpoxioonimy) 3 HAmMpIceux memacoma-
MUmie y mogujax 8UCOKO3ANIZUCIUX 3ANIZHOCTIOOKO-MASHEMUMOBUX, MASHemumosux keapyumie. Tue-
pose 0KO (hopmysanocy GHACTIOOK 2INEPLeHHO20 3aMIeHHsl Cip020, OAAKUMHO20 MAd CUHLO2O COKOIU-
HO20 OKa azpe2amom OUCNEPCHO20 2emumy U Keapyy 3 OOMIWKOI MOHMMOPUIOHIMY, NPU YbOMY
30epicanace NepeuHHa NApaiesibHo-80JNOKHUCIA 0Y008a azpe2amis oKd. YmeopenHs i eniceHemuuui
SMIHU (OK6APYYBAHHSA, HAMPUEGUTI MEMACOMAMO3, 2INePeHe3) OKa CYNPOBOONCYEATUCH 3AKOHOMIPHUMU
BMIHAMU 1020 XIMIYH020 CKAady. B psdy ameibonrosuii azbecm — onmumaibHO OK8APYOBaHi 1020 pis-
HOBUOU (BUCOKOSKICHULL CAMOYBIM) — HAOMIPHO OK8APYOBAHE OKO (CAMOYBIM HU3LKOI sAKOCMI) 00HOUA-
CHO 3 3DOCMAHHAM BMICMY KpeMHe3eMy 8i00V8al0Ch GUHECEHHs KAMIOHI8 (Y NOPAOKY 3MeHUleHHs iH-
mencusnocmi sunecenus). Na, K, Ca, Mg, Fe, Al, Ti. ¥V 38’s3Ky 3 cinepeeHnum nepemeopeHHsm COKOMU-
HO20 OKa Ha muepoge 8i00Y8ANI0CHL BUHECEHHS OKCUOI8 AKMUBHUX KAMIOHI8 (Hampiro, Kaxito, Kaavyiio,
Ma2Hi10), OKUCHEHHS 3a71i30 MA He3HAUHe 3POCMAHHSA 6MICIY KDEeMHe3eMY.

Kuarouosi ciioBa: 3amizucro-kpemuucta Gopmariist, Kpropi3bkuii OaceiiH, BAPOOHUH KaMiHb, COKO-
JIMHE OKO, TUTPOBE OKO, MiHEpaJIbHUIA CKIIaJ, XiMIYHUA CKIIAJI.
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BapiaTMBHICTb XiMiUHOrO CKAQAY COKOAMHOTO M TUFPOBOro oka KpuBopisbkoro 6acenHy

AHOPENYAK B.A. BapyaTMBHOCTb XMMMYECKOIO COCTaBa COKONIMHOrO U TUrpOBOroO
rnasa KpuBopoxckoro 6acceiHa.

Pesziome. nasnvimu MunepaibHblMu U KOAOPUCHMUYECKUMU PAZHOBUOHOCIAMU 211A3A AGTAIOMCS CO-
KOMUHbBLU, NPEOCMABNEHHBII CEPLIM KYMUHSIMOHUMOBbIM, 200Y0biM MACHE3UOPUOEKUMOBLIM U CUHUM
PUOEKUMOBbIM, A MAKIICE 30T0MUCTO-KOPUYHesblll mucpossiil. OueHb pedko 6cmpeuaromcs 3e1eH08a-
Mo-cepolll KOWauull U KOPUYHeBo-KpAacHslll Obiuuti enas. HMcxoOnvim mamepuaiom npu 00pazo8aHuu
€epo2o COKONUHO20 21d3a ObLIU MemamopghocenHble AnbNULICKUE HCULU KYMUHSTNOHUMOB020 acbecma 8
MANOPYOHBIX MACHEMUM-KYMMUHSIMOHUMO8bIX Keapyumax. Ha peepeccusnotl cmaduu ounamomep-
MATbHO20 MEMAMOPPUIMA OH UCTIBIMAT NCEBOOMOPGPHOE OK8apyedanie ¢ 00pa308aHUeM CAMOYBEMA.
Kuni 201y6020 COKOMUHO20 2nA3a POPMUPOBATUCH AHANOSUYHO, HO 8 C853U C OK8apyesaHuem macHe-
suopubexumogozo acoecma. Cunuil COKOIUHBLIL 21aA3 AGAAEMCS NPOOYKMOM OK8APYe8aHUss pubekum-
acbecma (Kpoku 00auma) u3z HAMPUEBLIX MemdacoMAmumos 6 Mmoax 6blCOKONCEIC3UCTbIX HCeaes-
HOCIH0OKO-MACHEMUMOBbLIX, MACHEMUMOBbIX Keapyumos. Tuepoguvlil enaz ¢opmuposaics 8 pezyiomame
SUNEP2EHHO20 3AMEUCHUsL CEPOc0, 20710020 U CUHE20 COKOIUHO20 21A3a aAepe2amoM OUCNEPCHO20 2e-
Mmuma u Keapya ¢ npumecbio MOHMMOPUIIOHUMA, NPU IMOM COXPAHALOCL NEPBUYHOE NAPALIENbHO-
B0JIOKHUCMOe cmpoeHue azpeeamos 2iaza. Obpazosanue u 3nuceHemuyecKue usMeHeHus (oxeapyesa-
HUe, HaMpUegblll MemacoMamos. 2unepeenes) 2uaza ConpoBONCOAIUCh 3AKOHOMEPHbIMU USMEHEHUAMU
e2o0 xumuueckozo cocmasa. B psaody amgpubdonoswiii acbecm — OnmMuMAaibHO OKEAPYOBAHLIE €20 PA3HO-
BUOHOCU (8bICOKOKAYECMBEHHBIL CAMOYUBEN) — UZNUUIHE OKB8APYOBAHHBIU 2143 (CaMOysem HU3KO20
Kauecmea) 0OHOBPEMEHHO C POCHIOM COOEPAHCAHUS KpeMHe3eMd NPOUCXOOUT 8bIHOC KAMUOHO8 (8 No-
PpsdKe cHudicerusi unmerncusHocmu evinoca): Na, K, Ca, Mg, Fe, Al, Ti. B ces3u ¢ eunepeennvim npeoo-
PA306aHUeM COKOAUHO2O 21a3d 6 MUSPOGbLL NPOUCXOOUL BbIHOC OKCUOO8 AKMUBHBIX KAMUOHOS
(Hampus, Kaaus, Kaabyus, MA2HUs), OKUCIeHUe Jfcene3d U HEe3HAUUMENbHbI POCH COOEPHCAHUS
KpeMHe3ema.

KiaroueBblie ciioBa: xelle3ucTo-KpeMHuUCTas Gopmarysi, KpuBopoxckuii 6acceiiH, 1moaeaouHbId Ka-
MEHb, COKOJIMHBIN TJ1a3, TUTPOBBIH TI1a3, MUHEPAIbHBIN COCTaB, XUMHUYECKUH COCTaB.

ANDREYCHAK V.O. Variability of chemical composition of hawk’s and tiger’s eye of
the Kryvyi Rih basin.

Summary. Hawk’s and tiger’s eyes are the most common varieties of this ornamental stone of the
banded iron formation of the Kryvyi Rih basin. The hawk’s eye is represented by three mineral and col-
oristic varieties: grey cummingtonite, blue magnesioriebeckite and dark-blue riebeckite ones. The
tiger’s eye differs by its golden-brown colour. Greenish-grey cat’s and brown-red ox eye are very rare.

Alpine veins of cummingtonite asbestos in low metallic magnetite-cummingtonite quartzites formed
at the progressive stage of dynamothermal metamorphism were the primary material for genesis of the
most abundant grey hawk’s eye. At the regressive stage of metamorphism, the parallel-fibrous aggre-
gates of cummingtonite underwent pseudomorphic replacement by quartz resulting in gem formation.

The blue hawk’s eye was formed in the similar way, but the alpine vein asbestos was represented by
magnesieriebeckite. A part of blue hawk’s eye manifestations are the product of metasomatic riebeckiti-
sation of the earlier formed grey hawk’s eye by the action of carbonate-sodium hydrothermal solutions.

The dark-blue hawk’s eye was formed as the result of silicification of crocidolite contained in the al-
pine veins in sodium metasomatites of riebeckite-magnetite, specularite-riebeckite-magnetite composi-
tion.

The tiger’s eye is the product of hypergene alterations of grey, blue and dark-blue hawk’s eye. The
weathering was accompanied by pseudomorphisation of acicular crystals of cummingtonite, magne-
sioriebeckite, riebeckite, aggregate of dispersed goethite and quartz or chalcedony with clayey mineral
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ingredients, usually montmorillonite. The parallel-fibrous structure of primary aggregates of the
hawk’s eye was preserved.

Considerable changes of chemical composition are associated with epigenetic changes of the eye.
Primary cummingtonite, magnesioriebeckite, riebeckite asbestos had chemical composition similar to
the one of amphiboles contained in enclosing magnetite-silicate quartzites. Silicification, sodium meta-
somatosis, hypergenesis were accompanied by migration of chemical components. Substantial oxides
decrease in cationic group (in descending order of withdrawal intensity) Na,0, K>O, CaO, MgO, FeO,
Fe;03, MnO, AlLO3, TiO; from primary amphiboles through optimally silicified corresponding varieties
of hawk’s eye to excessively silicified varieties simultaneously with increase in silica content. Hyper-
gene transformation of hawk’s eye into tiger’s eye was accompanied by cations withdrawal (sodium,
potassium, calcium, magnesium), iron oxidation and negligible increase in silica content.

Key words: banded iron formation, Kryvyi Rih basin, ornamental stone, hawk’s eye, tiger’s eye,
mineral composinson, chemical composinion.
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