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AHoTauis. Po3unHEeHHS 1 pereHepallis MiHepajliB € HCOJMIHHUMU CKJIaJ0BUMH JIITO- 1 KaTare-
He3y TepUTeHHUX BiAKIamiB. JlOCHiPKEHHS TaKUX MPOIECIB y MICKOBUKAX BYTUIBHUX POJIOBHII 3a-
CBiquye Oe3MepeyHHil BIUIUB IMX SBHII HA (Pi3UUHI, MEXaHI4Hi, KOJEKTOPCHKI BIACTUBOCTI HE TLlIb-
KM MICKOBHUKIB — y T€OXIMIYHUX MEPETBOPEHHSIX OEPYTh y4acTh BCi MOPOIU CTpaTHTpadigHOTO pO3-
pi3y. [lopucticts, ¢inbTpanis, LUIbHICT, FTA30HACUYEHICTh, MJIACTUYHI JedopMalii Ta iHII Xapak-
TEPUCTUKH TOPIJ] 3aJI€KaTh BiJ MIHEpaJliB, IXHbOI MOBEIIHKU 31 3MIHOIO YMOB cepenoBuiia. Cepen
MICKOBHKIB BYTUIbHUX POJIOBHIL HAHMOIIKMpPEHIlI MiHepaliu — 1ie KBapll i kapboHaTtu. Bonu mosnire-
HETUYHI - IPUCYTHI B yJIaMKax, y CKJIaJl [IEMEHTY 1 JOCUTh CTiHKI (0COOJIMBO KBapll) 111010 MEXaHi-
YHOTO pyiHyBaHHs. AJe BiJ Jii XIMIYHUX peareHTiB KapOOHATH PO3YMHSIOTHCS MOBHICTIO, a KBapI
— YacTKOBO. 3MiHAa YMOB (KaTareHe3) MpU3BOAMTH JI0 BIAHOBJIEHHS IUX MiHepamiB. YUHHUKHN ITUX
MPOIIECIB: TEMIIEpaTypa, TUCK, BOJHEBUI MOTEHIIAN 1 (UIIOIIM JiF0Th AUCKPETHO Ha IIBUIKICTH pe-
aKkuii, Ha CTPYKTYpPHI Bapiallii MiHepaJliB, Ha 3MIHY iXHIX BJIAaCTUBOCTEH 1 MOPOAHOIO MACHUBY 3ara-
JIOM.

3a KUIBKICTIO 00JIAMIBOK BTOPUHHOI'O KBaplily 1 MOSIBOIO KIJIBKOX T'€Hepalliil KaJbLUTy MOjie-
JIIOIOTHCS MAJIEOTEKTOHIUHI PYXH, SIKI CIIPUSUIN X YTBOPEHHIO.

Kuio4uoBi cjioBa: micKOBUKHU, KaTareHes, pO3YMHEHHs, pereHepaitis, KBapil, kKapOoHaTH

Beryn. SBumia Kopo3ii ylaMKOBOro matepially OCaJOYHUX mopin (KBapiyy,
MOJIbOBUX IIMATiB, KAPOOHATIB, JITOKJIACT TA 1H.) HAYKOBLSM BI1JIOMI JJABHO 1 (IKCY-
BaJIMCh HA BCIX CTaIsAX IXHHOTO (JOpMYBaHHS — BiJ JllareHe3y 0 MeTareHesy. ¥ Io-
poaax BIKOM Bijl IPOTEPO30I0 JI0 TUTIONEHY 1 HaBITh CEPe/l YeTBEPTUHHUX BIJIKJIAIIB
[1] crocTepiraiuch mMpolecu po3UMHEHHS Ta BiTHOBJIEHHS MiHepasiB. Hainommpe-
HIITUMU MIHEpajaMu y CKJIaJl MOpiJ BYTUIbHUX OaceilHiB € KBapil, MOJIHOBI IIMATH,
kapOoHaTH, ciroau. Hamri mociimkeHHs 30cepekeHl Ha TIOBEIHIT KBapIly Ta Kap-
OOHATIB y CKJIa/l MCKOBUKIB SIK MPOBIAHUX MIHEPAJIiB, sIKI BIUIMBAIOTh HA Ta30€MHIC-
Hi, QINbTpaIliiiHi Ta 1HII BIACTUBOCTI MOpia. BoHM pearyioTh Ha 3MiHYy THCKY, TeM-
neparypu, reoximMiuai yMoBH (piBeHb BojHEBOro noreHuiany — pH). [Ipouecu po3uu-
HEHHS KBapIly 1 KapOOHATIB MOJICTaAINHI 1 MBUAKICTD iX 3aJICKUTH BiJl 3a3HAYCHUX
BUIIIC YNHHMKIB. Bapialiii THCKY IPU3BOAATH 10 CTPYKTYPHUX nede-
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KTIB KPUCTAJI4YHOI TPaTKU OyAb-sIKOTO MiHEpady, BUKIMKAIOTH IJIACTHYHI AedopMma-
1ii.

[Ipo mepeopieHTaliI0 KPUCTATIYHOI IpaTKU MIHEpaTiB (Cepea HUX 1 KBapIly) Mpu
HEOAHOPIIHIN nedopMarlii HACThCA y JOCHIHKEHHAX IIJIOT0 Py BITYHM3HSHUX [2-4,
6] 1 3akopaonnux [5, 8, 20] HaykoBIiB. BuBuamaces 3MiHa popMu MiHEpaIiB SIK OKpe-
MUX, TaK 1y BUIJISI1 arperaty. B 3ae)KHOCTI BiJ] F€0JIOTIYHUX YMOB MPOIECH TEPET-
BOPEHBb IHTCHCU(DIKYIOTHCS Y TIEBHOI YaCTHMHHU MIHEPAJIIB 31 CKJIaay MOPOIH, a y 1HIIOT
— TaJIbMYIOThCS. SIBUIIA pO3YMHEHHS 1 HOBOYTBOPEHHS MiHEpaiB MOYHMHAIOTHCS B -
areHesli 1 TPUBAIOTH MICIS KOHCOJIAIli OCaKiB Ta X MEPETBOPEHHI y MOPOIU. 30K-
pema B MICKOBUKAX TEPUTCHHUX BIJIKIIAIIB BYTUIbHUX POJOBHUII 11l MPOIIECH OMMCaH1
npu OaraTopiyHux gociikeHHsX [7-14]. Podotu B.A. bapanosa [11] i JI.d. Mawme-
ToBOI [12] moka3anu 3B’A30K MPOIECIB PO3YMHEHHS 3 TUIACTUYHUMU JedopMallissMu
MIHEpaJiB, 3 NAJIEOTEKTOHIYHUMU pyXaMu. PiBeHb nepeTBOpeHb KBaplily 1 KapOOHATIB
y Bigkianax Jlonbacy CBIIUUTH MPO HMKIIYHUN Tepedir reoXiMiyHuX mpoleciB. Xa-
PAKTEPUCTHIIl TTPOLIECY 3MIH MIHEPAJIIB MPUCBSIYCHA 11 CTATTH.

OCHOBHMM METOIOM JOCJiI’KeHHSI PO3YMHEHHS 1 HOBOYTBOPEHHS MIHEPANIIB €
MIKPOCKOITIYHE BUBUYEHHS iX 13 3a]yYEHHSM PEHTT€HIBCHKOTO, TEPMIYHOIO Ta THIIMX
aHaII31B y TIO€JIHAHHI 3 JA0OPATOPHUMH €KCIIEPUMEHTAMHU.

B TepMmoauHaMiyHUX yMOBaxX BETUKHUX TJIMOMH KaTareHeTW4Hi (IOCTCeIMMEHTa-
I1i{H1) IEPETBOPEHHA KBapIly 1 KapOOHATIB BIIOYBAIOTHCA HE CHHXPOHHO. B cyxomy
CTaH1 KBapll HaBITh TP BUCOKOMY THCKY 1 TEMIIEpATypl € KPUXKUM, aJie B PUCYTHO-
CT1 BOJIM CTA€ MOKJIMBUM T1JpOJii3 HOr0 1 OyAb-SIKUX IHIIUX MOAU(IKAIA KpeMHe3e-
My. Uuciennumu ekcriepumenTamu [3-5] 1 ciocrepexxennsmu goeeaeno [1, 9, 14],
1o KBapl y pozunHax 3 pH 0-5 crilikuit, a 3a 1ykHux yMoB — 3 pH 9 1 Ginblie — BiH
po3unHsieThecsl MoBHICTIO. [Ipu Temnepatypi 25°C 1 Tucky 1 atMm KBapi Ta HOro mo-
nudikamnii po3uYMHAIOTHCS MOBUIBHO (KBapll 7 /T, kpucrodamr 12 r/t, oman 20 r/T) —
1€ Ha TOPSOK MOBUIBHIIIE, HIXK aMopHUil kpemuezem — 120 1/t (puc. 1).
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Pucynok 1 — Po3unHHICTB KBapIry Ta aMOp(pHOTO erMHeseMy 31 3miHOM0 pH [17]



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2015. Ne122 131

HaykoBI1i mosicCHIOIOTh 1€ HE TIJIbKH BHCOKOIO BIOPSKOBAHICTIO CTPYKTYPH, ajie
TaKOXX 1HIITUM THUIIOM XIMIYHOTO 3B’SI3KYy — B KPUCTAJIIYHUX (POpMax 3 OJHOPIAHUMU
nanioxkkamu 3B’s3kiB Si—O—Si [5, 10]. 3a ymMoBH ApoOJIEHHS KPUCTAJIIB KBapIly Ta
pYWHYBaHHI Ha3BaHUX JIAHIIOKKIB 3B’SI3Ky B MOBEPXHEBUX IIapax KBApIy CIIOCTEPi-
raeThCs MOCTYIIOBE 3POCTaHHS PO3YUHHOCTI [6].

[aponi3 cuabHOro 3B’ 513Ky Si—O—SI npu3BOIUTH 10 3aMiHK HOTo Ha c1abKy ¢o-
pPMy Ta YTBOPEHHSI CHUIaHOJIBHUX Ipyn Ty Si—OH-HO—SI, ski crpusioTh mpoiecy
audy3ii pedoBUHU Ta Mirpamii auciokaiiii [5]. Enepris po3unHHOCTI KBapily y BOJi
BU3HAUYAETHCS PI3HUICIO MK eHepriero aucoranii (16,5 kkan/Monb) 1 eHepriero oca-
mkeHHs (14,5 kkan/Mouib), sika CBIIYATH TPO BUHUKHEHHS MOJTIMEPHOTO BOAHOKPEM-
HezeMHOro koMmiuiekcy H,SiO,. Hammummok iony rigpokcwry (OH') mpu pH 6t 9
MPU3BOJUTH JI0 3pOCTaHHS IIBUAKOCTI PO3UMHEHHS. ['1ApOKCHUIT KaTani3ye po3UHMHEH-
HA aMOp(pHOro KpemHe3zemy (omajly) 1 KBaplly 4Yepe3 YTBOPEHHS MeTacTallIbHUX
dbopm (KpucTOOaNITy, KUTITY).

3MiHa JTY’)KHOCTI Cepe/IOBHUINA BUKIMKAE HE TIIBKM PO3YMHEHHS KBapily, a 1 Ha-
CTYIHY HOTO pereHepariio B Mpoiecax MepeTBOPEHHsI MIHEPAIiB IIEMEHTY IiCKOBH-
kiB Ta aprumriB JlonOacy. J[>kepenoM pereHepaiiii K y aiareHesi, Tak i micist JTudi-
Karii Oynu 3epHa KBapily KOPOJOBaHI KaJbIIUTOM 1 JIOJIOMITOM Ta TOHKOJIMCIIEPCHA
KPEMEHHCTA PEYOBHHA 3 MOPOBUX PO3UYMHIB (32 paXyHOK TpaHcpopMallii IITMHUCTHX
MminepaiiB). [1ix yac kaTarenesy 1ei npoiec TpuBae, HAWIHTEHCUBHIIIE — B CEPEJTHIO
craniro (Me3okarareHe3 — MK s). Perenepariifina o01ssMiBKa 0XOILTIOE 200 BCE 3epHO
KBapIly 1o nepuMeTpy (3a CIpUSTIUBUX YMOB), a00 JIMIIE OKpeMi HOTo JIJISHKU Ha
MOYaTKy MPOIIECy — PHC. 2.

AN - I e

g — KBapIl; a — KpeMiHb

Pucynox 2 — Perenepartiiina o6saMiBKa KBapIly Ha KOHTAKTI 3 yJIaMKOM KpemeHto, MKy,
. 4
cBita Cq
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Ha pucynky 2 BuaHO 301IbIIEHHS IIUPUHN PEreHEpaliiftHOT 00IIMIBKH KBAPILY
3 0,02 MM 510 0,04 MM Ha KOHTAaKTI 3 yJIaMKOM KpeMeHto. HoBoyTBopeHuit kBapii Bu-
TICHSIE KAOJIHIT-TIAPOCTIOAUCTUI eMEeHT. JIMHaMIYHMi aHali3 MIKpOCTPYKTYp Mi-
HepaiiB [3, 4] nmoka3zaB, 10 NpU CTHCKYBaHHI BiJIOYBA€ThCS MOTJIMHAHHS MPYXKHOI
€Heprii, sKa MPOSABIAETHCS Yy BUMISAL TEIUIOTH PO3UYMHEHHSA. PO3UMHHICTH MpSMO
MPOMOPIlifiHA XIMIYHOMY MOTEHIIIally, BHACIIIOK YOr0 TpaHi KpUCTaly, Kl 3a3HAI0Th
OUIBIIOTO TUCKY, OyAyTh PO3UMHSATUCH WIBUJLIE. MaTepian 3 IuX TpaHed Biakia-
JETHCS HA IPOTUJICKHUX TPAHSIX 3 MEHIIIMM THCKOM.

Bcranosneno [3], mo siBuIle pO3YMHEHHS KBAPIy MOKIIMBE JIUIIE MiXK 3€pHAMHU 3
KyTOBOIO HEY3TO/>KEHICTIO ONTHYHUX OCEW Ha KOHTAKTI — B cepeaHpoMy 60°. Haitin-
TEHCUBHIIIIE PO3YMHEHHS 3€PEH CIIOCTEpiraeThes ma kytom ~ 70°. Ilpugomy — pos-
YHHIETHCA TE 3€PHO, SIKE 3HAXOJIUTHCS B HAMPY>KEHOMY cTaHi. B mumidax 3 mickoBu-
KiB kapOony JlonOacy dikcyBanmch nepeBaxHo 1-2 o6msaMmiBkH, iHOAI 10 3-x [12]. Ha
piBHi MK, (moyaTok cepeHboi cTajil KarareHe3sy) pereHeparliiiii o0JsIMIBKUA 3€peH
KBapIily HE CYIIIbHI, a pparMeHTapHi 1 Ha MOKa3HUKaX BIJIKPUTOI MOPUCTOCTI MICKO-
BUKIB 3 CEPEIHHOTO 1 HIPKHBOT'O KapOOHY MaJio Mmo3HavaroThes — BianosiaHo 10,1 % 1
15,1 %. KinpKicTh BTOPUHHOTO (pereHepariiiHoro) KBapiyy B MICKOBHKAX HHKHBOTO
kapOony — 1-3 %, a B cepenHpboMy KapOoHi — gocsrae 3-4,5 %. 3a cnmocTepeKeHHIMU
E.A. Moccyp [14] na piBai MKj3; (mapka XX) y miBneHHO-3axiaHiil yactuni JloHOacy
PO3YMHEHHS KBapIly B KPYIMHO3EPHUCTUX BIJMIHAX MICKOBUKIB MOYMHAIOCH HA MEH-
il TmubuHi, HK y ApiOHMX. BMicT HOBOyTBOpeHOTO KBapily 3a ii manumu 2-4 %.
HapomuryBanHs peredepaiiiiHux 00JIsIMIBOK TaK0X B1I0YBaJIOCh 3a paxyHOK HaJJIUIII-
Ky JIIOKCH1y KPEMHIIO MPU KOPO31i MOJIbOBUX IIIMATIB 1 MOSIBI HOBOYTBOPEHb KaJIbIU-
Ty — puc. 3.

g — kBap, cal — kanpuT

- . . -~ . 5
Pucynox 3 — I[otpiitHa pereneparis KBapiry i kopo3sis ioro kansiurom, MKy, cBita C;
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3amileHHs KBapily KaJbIIMTOM 3a JaHuMH [1, 7] MoxkiuBe 1 B ¢l1a00 KHCIIOMY Ce-
penosuii 3 pH 4. Ognak, onTUMalibHI YMOBH JIJIsl IILOTO TIPOLIECY CTBOPIOIOTHCS Ca-
Me B JaykHoMy cepenoBuil (pH 9,8), ne mosie kapOOHATHOTO 3aMIIICHHS PO3IIUPIO-
€THCS 3aBSKU 3POCTAHHIO PO3YMHHOCTI KBapIly Ta 3MEHILIEHHIO PO3YMHHOCTI Kallb-
uTy. SIK BUJHO Ha pUC. 3 YTBOPEHHS KAJIBLIUTY OYJIO Mi3HIM IIOJI0 PEreHepaliiHux
00JIIMIBOK KBapIly BXKe Ha IOYaTKy cepeaHboi craii kararenesy [13]. Ha piBai MK,
CIIOCTEPIraloThes AUISHKHA IIEMEHTallli 3epeH BTOPUHHUM KBapIOM OOJISMIBKU (IILI.
558/1, minsaka OpI[)KOHiKiIBCBCI)Ka ['muboka). 3a manumu [12, 14] Ha 3aBepIanbHO-
My eTami cepenHboi cTafii karareHely — MKs — perenepaitist miJCHIIIOETHCS 3a paxy-
HOK PO3YMHEHHs TOJIbOBUX INMATIB 1 KIACTHYHOTO Martepiany. PerenepamniiHuii
KBapI ckianae 5,3-6,7 %. Ha cranii rmuOuHHOTO KatareHesy (amokartareHesy — AK) 1
Ha MMOYATKy METareHe3y 3aBISKH IHTCHCUBHHM TEPETBOPEHHSM BMICT ayTUTCHHOTO
kBapiy csrae 8,5 % [14]. deski Bueni [15, 16] 3pocTaHHs IHTECHCUBHOCTI BTOPUHHHUX
3MiH (30UIbIIEHHSI BMICTY ayTUT€HHUX KBapIly 1 KaJIBIUTY) OB’ A3yBaIM 3 TEKTOHIY-
HUMU PyXaMU MasTHUKOBOTO TUITY — 3aHYPEHHSM 1 3A1iIMaHHSIM.

HalinmommupeHimyM 1 HaATO YyTJIMBUM 1HAMKATOPOM 3MIHU TEPMOIAMHAMIYHOTO
cTaHy (YMOB) B OCQJIOYHUX MOPOAAX € KaJbIIUT. 3aMIIIECHHS KaJbIIUTOM CHJIIKATIB,
KBapily, CyJib(]igaiB MOXKe BKa3yBaTH HA 3HWKEHHS TUCKY, HAPUKIIAJ, Y 3B SI3KY 3 IIi-
IIOMOM OcajKiB a00 B 3B’SI3KY 3 YTBOPEHHSIM OCJIa0JIEHUX 30H, SIK1 XapaKTepU3ylOTh-
Csl CUCTEMaMHM MOIIApPOBUX a00 CIYHUX TPILIMH PO3TATY — Yy sApax aHTUKJIIHAIEH.
[Ipu HU3BbKUX TeMMepaTypax MBUAKICTb PO3YMHEHHS KAJIBLIUTY 3HAYHO OUTbIIA HIXK Y
kBapiy. ['iaponi3 nepBUHHUX KapOOHATIB 1 AECTPYKLISI PO3CISTHOI OpraHIYHOI peyo-
BUHU € MOCTa4YaJIbHUKAMHU BYTJIEKHCIOTH B YMOBAaX TJTMOOKOTO 3aJsiTaHHs MOPIA — 1X
Kararenesy. ['inpoini3 psiay kKapOoOHATIB (KadbLIUT-MarHe3uT-CUAEPUT) 3pOCTA€E BiA
MEPIIOTO 0 TPETHOTO MiHEpaly. Y IbOMY X HaMpsIMKY 3HIDKYEThCS TEMIIEpaTypa
BUJIIJICHHST BYTJIEKUCIIOTH, sIKa 30aradye MoOpoBi pO3YMHU 1 BUTPAYA€ThCS HA yTBO-
PEHHSI HOBHX TEHepaIliid KajabluTy. TepMoi3 1 TepMoKaTaii3 po3CisiHOI OpraHiqHOi
PEYOBHUHM (POp) B apriliTax, aJIeBpOIITaX 1 MCKOBUKAX BEJE J0 MEPEX0oay T'yMIHOBUX
KHCJIOT B KEPOTEH 3 TIOIAJIBIITUM TIEPETBOPEHHSAM MOTO B TBEP/I, PiJKI Ta ra30moai0Hi
BYTJIEBOJIHI. AYTUT€HHE KapOOHATOYTBOPEHHS MPOSIBISIETbCA y BUIIISAI OaraToakT-
HOTO BUJIUICHHS PO3CisHUX KapOoHaTiB [13], 0COOJMBO B MCKOBUKAX 1 aleBPOJITAX.
[TosiBa npiOHUX KPUCTAIMKIB KAJIBIIUTY O KOHTYPY 3€peH KBapiy — puc. 4 — CBif-
YUTh PO KOPOTKUI MEPioj] PIBHOBATH JJIs MEPLIOTO 3 HA3BaHUX MIHEPAJIIB B yMOBaX
pH 7,8-8,5.

B pe3ynbTaTi MiHEpadbHUX peakUid y MOpOAHiN TOBII Oe3MepepBHO BUBLILHIO-
I0ThCS JIETKI KOMIIOHEHTH, 1[0 PYXAI0ThCs IO TPAHUIISAX 3epeH abo BcepeauHi, Mo Mi-
KpoaedopMallisix 1 TpIUHKax. TaKUMU KaHAJIaMH JUIsl IOPOBHUX PO3YWHIB 1 (IIrO1TIB
€ IJIACTUYHI AeopMaliii MiHepasiB — puc. 5.
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Pucynok 4 — Jlekopallisi KaJbLIUTOM pereHepaniinoi o0JasMiBKU 3€peH KBaplly, CBiTa C,’
MKs3, cB. -5, rn. 1107,7-1115,7 m, mur. 10554-1

=

.

PucyHok 5 — ACMHXPOHHICT KalbLIMTOYTBOPEHHS 1 pereHepariii kBapiyy y KoMOiHaiii 3
TpaHyJIsIi€l0, CBITa C27, MK3, m1.3981 ¢B. IM-1937 111.705 ™, mopucricts 7,83 %

Ile apiOHI Ta ay’Ke TOHKI KaHAJIM — TOBIIMHA iX 1-2 aromHux pamiyca [17]. dudy-
3151 OJHOBAJIEHTHUX a00 JBOXBajleHTHUX KaTioHIB — Na, K, Mg — 3111iiCHIO€TbCS TIIBU-
Jue, HiK qudysis KpeMHiI0 Ta aJloMiHII0, a TAaKOXK KUCHIO. SIK 3a3Havyanoch OaraTh-
Ma HaykKoBIIMHU [7, 15, 17], po3uMHHICTh KaJbIUTY 3pOCTa€ B MPHCYTHOCTI Cl1aboi
BYT1JIbHOT KHUCTOTH. B mporieci nmepeTBopeHs KapOOHATHI 10HU pearyroTh 3 BOIOIO 1
BUHUKAIOTh O1KapOOHATHI 1 T1IPOKCHIbHI 10HU:

CO% + H,0 SHCO; + OH ™,

nani — 6ikapOOHATHHM 10H pearye 3 BOJIOK0, 110 MPU3BOIUTH 10 YTBOPEHHS BYT1IHHOT
kuciotu (H,COs3) 1 mogaTkoBoi KiIBKOCTI 10HIB rigpokcuiny. OcTaHHI MPOBOKYIOThH
30ubIIeHHs pH 1 po34nHu HaOyBarOTh €200 JTY>)KHOTO XapakTepy.
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ExcnepuMenTanbHi JOCTIIKEHHSI YMOB PO3YMHHOCTI MOJIbOBUX IIIATIB PU HOP-
MaJbHUX TeMmIeparypax 1 TUCKy Ta B iHTepBaui Big 100° no 200° C 3 tuckom CO;, 10
20 aT™ moka3zaiu, 10 JY>KHI €JIEMEHTH PO3YUHSIOTHCS HEOOMEKEHO, a KPEMHE3EM —
yacTkoBO [17]. B mpHUKOHTYpHHMX BOJaX Ta30KOHICHCATHUX i HAPTOBHUX POJOBHII,
OaraTux rigpokapOoHaTaMu, sSKi CTBOPIOIOTH JY)KHE CEPEOBHIIE, POZUUHHICTh Kpe-
mue3eMy 3poctae [10]. Becranopiieno [2] — 3MiHM BiiOyBarOThCS HE TUIBKH 3 KBAPIIOM
— CBO€piAHI OOMIHHI peakilii BUHUKAIOTh 3 MIJBUIICHHSAM THCKY 1 Cepell MOJbOBUX
mmaris. I3 CTUCHYTHX TPaTOK MiHEpaJliB y PO3UMH MOTPAIUISIOTH 10HU BEIMKUX PO3-
mipiB — Ca® — 1,04 A i AP** — 0,57 A, sKi reTepoBaIeHTHO 3aMilllyIOThCS iOHAMH Me-
amroro pagiycy — K* — 0,97 A i Si* — 0,39 A [2]. B ymoBax kaTareHesy CTilKiCTb
oprokinazy (K-Na mmar) Buma Hix Oyas-skoro miariokiady (Ca-Na mmar). Cepen
OCTaHHIX HaWCTIMKIIMKN anbOIT, aHAE3UH MOCTYMAEThCA WOMYy yepe3 3HauHy (50 %)
3aMiHy aTOMiB KpeMHito amoMinieM [18] B mickoBuKax HIKHBOTO KapOOHY MiX 3ep-
HaM{ KBapily 1 MOJbOBOTO IIMATYy y MPUCYTHOCTI PO3CISTHOI OPraHIYHOiI PEYOBHHU
BUHHMKAE PEaAKIlisi — KBapll ,,po3’inae” MOJLOBUU IIMAT, TOOTO MPOHHKAE B HHOTO
B3/I0BX JIBINHUKOBUX TUIOMIMH — PHUC. 6.

> 7
S5 P

g — kBapil, pl — moykOBHMIA MIMAT, PO — PO3CisiHA OpraHiYHa PEYOBHHA

Pucynok 6 — PeakiiifHi KOHTaKTH M1 KBapIOM 1 IOJLOBUM ILIATOM B IPUCYTHOCTI
PO3CisTHOT OpraHiYHOI PEYOBUHH, CBiTa C14, MKy, m. 1170c¢-3, 1. 897,0 M, mopucricTh
6,45 %

JlocnmixeHHs: TUMOMOP(HUX BIACTUBOCTEH MiHEpaliB, cepell HHUX KBapily,
MOJILOBUX IIMNATIB, BUKOHYBaJOCh B IHCTUTYTI reoximii, MiHepayiorii Ta pyJaoyTBO-
penns iMm. MLI1. CemeHeHKa, ¢ BUBYAIACh KUCIOTHICTh-IYKHICTh TOCTMAarMaTHYHUX
MIPOIIECIB 3aKOHCEPBOBAHUX Y BKIIIOUCHHSX. 33 JaHUMU TPOBITHOTO HAYKOBOTO CIIe-
miamicra nporo iHctutyty J1.K. Bosnska [19] pH po3unHiB BKIIOYEHb 3 BYTJIEKHCIIO-
TOIO B 3epHax KBapuy 3 »kui JlonOacy cknanae 8,0-8,9 + 0,2, TeMnepaTypa roMoreHi-
3amii Bixg 130° mo 350°C, tuck nonap 6- 10* xITa. Bumict OpPraHIvYHOI'O BYIJICIIO B TIiC-
koBukax ckianae 0,09-2,03 mac. %, kapoonatHicts y popmi CO, — 0,07-0,73 mac. %.
KopensuiiiHoi 3anekHOCTI MK KapOOHATHICTIO Ta BMICTOM B MOPOJaX OPTraHIgYHOTO
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ByDielio He BusiBieHo [12, 13]. 3 migpy4YHHKIB reoximii BiIOMO — >KUBI BOJOPOCTI
3aXHUIIAI0Th CBIM KPEMHIEBHUM CKEJET CHEIlalbHUM MOKPUTTSIM 13 OPTaHiuHUX CHOJYK
ab0 OaraTtoBaJeHTHUX 10HIB. ,,IIpy 1IbOMY BUHHUKAE IJIIBKA KOMILUIEKCIB, sIKa €KpaHye
aTOMH KPEMHIIO BiJl HyKJI€O(UIHHOI aTaKu TAPOKCUIBHUX 10HIB 1 EPEIIKOKAE PO3-
YHHEHHIO KpeMHesemy” [10].

[Tpuknaan kopo3ii Iariokyiazy KBaplOM CIOCTEpIraluCh TaKOX Yy MICKOBHUKaX
cepeaHboro KapOoHy (CBiTa CZG) JloHernbko-MakiiBCbKOTO pailoHy 3 THUM K€ PiBHEM
karareHe3y — MK, — va rmu6buni 1033,0 m 1 6inbmie. I1ig gac karareHe3y B CTPYyKTypi
MOJILOBOTO HINATYy BiAOYBa€eThCs (Pa3oBHil epexia 3 BIAX0IOM KpymHOro kationy Ca
(meaHopTHTH3AIIA IJIAT10KIa3y) — pUC. 7.

Pucynok 7 — Cmyra neanoprutu3aiiii riariokiasy (pl) Ta yrBopeHHs ayTUTeHHUX CITFOT Ha-
BKOJIO KBapIIOBOTO 3€pHA, CBITa C27, cB. I-5, MKy, . 10514-2, ra. 1232,0 m,
nopucricts 5,75 %

BuiiyroByBaHHsI MOJIbOBOTO IINATy € HE3BOPOTHIM MpolecoM. HesayexxHo Bin
MPUPOIU TOJILOBOTO IITMATy ayTUTEHHI YTBOPEHHS CIIOJ € MEPEBAKHO KaJTi€BUMH.
[iskomM oueBUAHO, IO PIAKICHI 3HAX1JKW MAparoHiTy Ta MaprapuTy He BUMAJKOBI —
iX yTBOpEHHS 1€ APYTWi eTan KaTareHeTUYHOTO TMEePEeTBOPEHHS MOJIHOBOTO INMATY,
TOOTO — BIOYJIOCh KaTareHETUYHE 3aMIIICHHS KAOMIHITY, KWW Ha MEPIIOMY eTarll
YTBOPUBCS MO KapKacHIM CTPYKTypi B mepiof ii pozuumHeHHs. Jlani — 3 HACTYymHUM
3aMIICHHSIM KaTiOHIB Kajito, K1 MOCTYMAITh 3 HOBUMH TOPITISIMH TIOPOBUX BOJI BiI-
MOBIAHO /0 MeXaHI3My TBep10(a30Boi MepeKpUcTalizalii KaoJIiHITOBOTO IIapy B
cmoauctuit [18].

Ha nymky [17, 20], MexaHi3M pO34YMHECHHSI KBapIly KOHTPOIIOETHCS 3YCTPIYHUMHU
peaxuisMy Ha MOBEPXHI PO3MOILTY KBAapI-(IIrOia.

BucHoBok

B kartarenesi Bin0OyBaeTbcsi Oararopa3zoBa audepeHiriaiis KBapiy 1 kapOoHaTiB y
CKJIaJl MICKOBHUKIB. 3a KUIBKICTIO O0JISIMIBOK BTOPMHHOT'O KBapIly 1 MOSBOIO KIIBKOX
reHepanii KajablUTy MOJIEIIOIThCS MaJICOTEKTOHIYHI PYyXH, SIKI MPOBOKYBAIHM 1X
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yTBOpeHHs. [lepeBara mporieciB pO3UMHEHHS CTIPUSE TIOKPAIICHHIO EMHICHUX Ta (i-
JTBTPAIliHHUX XapaKTEPUCTHK TIOPiJ.
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AHHOTanus. PacTBopeHue U pereHepanyss MUHEpPAJIOB SIBIISIFOTCSI HEIPEMEHHBIMU COCTABJISIO-
IIMMH JIMTO- ¥ KaTareHe3a TeppUreHHUX OTJIoKeHUH. MccienoBanue Takux MpoLEeccoB B MeCYaHU-
Kax YTOJIbHBIX MECTOPOKICHUHN MOKa3al0 OECCIIOpHOE BIMSHUE UX HA (PU3NUECKUE, MEXaHUYECKHE,
KOJIJIEKTOPCKHE CBOWCTBA HE TOJIBKO I1€CYaHUKOB — B TEOXMMHUYECKUX MPEBPAILEHUSIX MPUHUMAIOT
ydacTHe Bce Mopoibl cTpaturpaduyeckoro paspesa. Ilopucrocts, ¢unbTpanus, mIOTHOCTb, Ia30-
HACBIIIEHHOCTh, IIACTUYECKHE AeOopMallui U APYrHe XapaKTepUCTUKU MOPOJ 3aBUCAT OT MHUHE-
paJIoB, UX MOBEACHUS C U3MEHEHUEM YCIOBUM cpenbl. Cpeny NecCUaHUKOB YrOJIbHBIX MECTOPOK/Ie-
HUI caMmble paclpOCTPaHEHHbIE MUHEPAJIbI — 3TO KBapll U KapOoHaThl. OHM MOJIUIE€HETUYHBI - IPH-
CYTCTBYIOT B 00JIOMKaX, B COCTaBE LIEMEHTa — U JIOCTaTOYHO CTOHKHE (0COOEHHO KBapIl) MPH MeXa-
HUYECKOM pazpylieHur. Ho oT neiicTBUA XMMHUYECKUX peareéHTOB KapOOHAThl pacTBOPSIOTCS IOJ-
HOCTBIO, a KBapll — YaCTUYHO. V3MeHeHHe yclIoBUHU (KaTareHes3) NPUBOIUT K HOBOOOPA30BAHHUIO
3TUX MHHEpaJIoB. DAKTOPHI 3TUX MPOLECCOB: TEMIEpPaTypa, AABJICHHE, BOJOPOIHBIH NOTEHIMAT U
(rou Bl IEHCTBYIOT AUCKPETHO HA CKOPOCTh PEAKIIHiA, HA CTPYKTYPHBIE Bapualli MHUHEPAJIOB, Ha
M3MEHEHHE UX CBOWCTB M MOPOJHOIO MaccuBa B 1eJoM. [Io KOIMYeCTBYy OTOpOUYEK BTOPUYHOIO
KBapla MW HNOSABJICHUIO HECKOJIbKUX reHepauHﬁ KaJlbliuTa MOACIIMPYIOTCA IMAJICOTCKTOHNUYCCKUC
JBYDKEHUS, TPOBOLIUPYIOLINE X 00pa3oBaHUeE.

KuroueBble cji0Ba: eCUaHUKH, KaTareHe3, paCTBOPEHUE, pereHepanus, KBapll, KapOOHaThI.

Abstract. Mineral dissolution and regeneration are fundamentally pertinent to the lithogenesis
and catagenesis. Studies of these processes in sandstone of the coal deposits demonstrated their in-
fluence on physical, mechanical and collector properties of not only the sandstones themselves, but
also of the rocks in the stratigraphic column as they undergo geochemical changes. Porosity, hy-
draulic conductivity, density, gas saturation, susceptibility to ductile deformation and other rock
properties depend on the minerals and their behavior in the changing environment. Quartz and car-
bonates are the most common minerals in sandstones of the coal deposits. They are polygenetic,
occurring both as detrital grains and cement, and are characterized by high mechanical resistance
(especially quartz). However, chemical reagents dissolve carbonates completely, while quartz is
dissolved only partially. Changing conditions (as in catagenesis) also lead to new growth of these
minerals. Temperature, pressure, pH and fluids are the factors which discretely affect the chemical
reaction rates, structural varieties of minerals and their properties and properties of the rock column
as a whole. The secondary quartz overgrowths and the presence of several generations of carbonates
are used for modeling paleotectonic movements that trigger them.

Keywords: sandstones, catagenesis, dissolution, regeneration, quartz, carbonates.
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AnHoTanus: PaboTa nocesiiieHa pa3padoTke 3QpPeKTUBHBIX METO/IOB MO YIPABIEHUIO SHEPT -
eil B3pbIBa Ha Kappepax. basucoM B JaHHOM HCCIEI0OBAaHUM €CTh OCHOBHBIE MOJIOKEHUS JUHAMHUYE-
ckoil Teopun ynpyroctu. IlpoBeneH aHanu3 yciioBUi JOCTHUKEHHUS] paBHOMEPHOTO APOOJIEHUS IO-
poa. bbia monTBepkaeHa BO3MOXXHOCTb JIOCTHKEHHUS PaBHOMEPHOIO IpoOJIeHUs MyTeM IpUuMeHe-
HUS B LEHTPaJIbHOW YacTH 3apsiia B3pbIBUATHIX BELIECTB C MOHUKEHHOM CKOPOCTHIO JIETOHAIMU
WINM TIyTeM M3MEHEeHUs auamerpa 3apsna. [IpoBenenHoe cpaBHeHHE 3(pPEKTUBHOCTH JaHHBIX CIIO-
CO0OOB NO3BOJMJIO ONPENEIUTh MPEUMYIIECTBO MCIOIb30BAHUSA METO/Aa C M3MEHEHHEM JAHuaMeTpa
3apsija, Mo Kputepuio 3pQPeKTUBHOCTH yrpaBieHus. Pa3paboTan maTreMaTHUECKUIl METOJ ompee-
JIEHUS] 3HAYEHUM JAETOHAIIMOHHOTO JIaBJICHUS /ISl ONTUMAIBHOIO IPOTEKAaHUs IpoIecca B3phIBa.

KuroueBrble cj10Ba: Kapbep, SHEPTHUS B3pbIBA, YIIPYTOCTh.

BBenenue

N3BeCcTHO, UTO OCHOBHBIM TEXHOJIOTHYSCKHUM ITPOIIECCOM JIOOBIUM KPEIKUX HKee-
3UCTBHIX KBAPIUTOB ABJISIETCA OTIEJIEHUE YAaCTH MOPOJ OT MAaCCUBA C IOMOIIBIO HEP-
UM B3pbiBa. [l0aTOMY panmoHanbHbIe METOABI BEJICHUS B3PBHIBHBIX pa0OT HA Kaphbe-
pax, o0ecleuynBaIINX HHTCHCUBHOE APOOJICHHE TOPHBIX MOPOJI, MO3BOJIAIOT 00ecC-
MEYUTh BBICOKYIO 3()(PEKTUBHOCTH BBIEMOYHO-TIOTPY309HOTO M TPAHCTIOPTHOTO 000-
pPyZlIOBaHUS, U, B KOHEYHOM CUETE, TOBBICHTH MPOU3BOIUTEIHHOCTH PadoT.
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