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PE3IOME. B Bbnrapus uma 6 Haxoauwa Ha seonuti B CY Poponu. 3eonuTHUTe Haxoaulua nNpuHaAnexaT KbM MbpBU ONUTOLIEHCKM KuCen BynkaHusbM ("Benu

"« "« "o

nnact’, “lopHa kpenocT”, “Moct”, “Tonobpagoso” u “lisickoBeL’) ¥ KbM BTOpUS kucen BynkaHuabM ("Benus 6anp”’). FMaBHUTe 3e0NUTHU MUHEPanW B Te3W HaxoamLia
ca knuHonTunonut u mopaeHut (“Msckosey”). Haxoguwe “MocT” e uarpageHo OT 3e0NUTHW CKanu C rMaBeH MUHepan kKnuHontunonut. CkanuTe ca ¢ pesuaas ao
po30B LBAT W B MpeAenuTe Ha HaxopuweTo ca npeactaBeHu oT knunonTunonut /80%/, MOHTMOpWnoHuT 5%/, caruanH /5% u Manmko KOnM4ecTso Ksapl,
KkpuctobanuT, cenafoHnT v aHanumm. 3eonuTuTe ca NpeAcTaBeHn OT TPY XUMUYHYM TUNA: HATPUEB, KanLMeB 1 kannes. HaxoAuLLETO He ce ekcnnoaTupa.
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ABSTRACT. There are 6 deposits of zeolites in the North-Eastern Rhodopes of Bulgaria. They are related to the first Ologocene volcanism (“Beli Plast”, “Gorna
Krepost’, “Most”, “Golobradovo” and “Ljaskovetz”) and to the second Oligocene acidic volcanism (“Belia Bair”) in that region. The main zeoliote minerals are
clinoptilolite and mordenite (“Ljaskovetz”). The deposit of Most is of the clinoptilolitic type. The rocks contain clinoptilolite (80%), montmorilonite (5%), sanidine (5%)
and small quantities of quartz, crystobalite, celadonite and analcime. There are three chemical types of zeolites in the deposit: sodium, calcium and potassium. The

deposit has not been yet exploited.

BuBepgeHue

lMpupogHWTE 3e0nUTH OBUKHOBEHHO UMAT €AHa OT TpUTe
KPUCTanHW CTPYKTYpU: BEPUKHU, CNOECTU UMW U3OMETPUYHM.
Te vMaT WMPOK CMEKTbP Ha MPUIOXEHWS: MOHOOOMEH,
abcopbuust n kaTanuaa. Bbnpeku ToBa B MpoAbIKEHWE HA
2500 r., a BCe ouwe HAKbAE M cera 3e0nUTHWUTE Tydu ce
n3non3ear Kato CTPOMTENeH Matepuan. 3eonuTHuTe
MWHepanu ca OnWcaHW 3a MbpBM MbT npe3 1756 r. oT
waeackms reomor Bapon Akcen ®pepepuk  KpoHcTen.
Marnexpa napagokcanHoTo, Ye ca nosHati ot 250 roguHu,
HO Te ce ynoTpebsBaT KaTo 3e0NUTHA CypoBWHA efBa npes
nocneaHute 50 roguHu.

TeopeTU4HO U BbH3MOXHOCTTA UM Ha MPUNOXEHUE e
TBbpAE LmMpoka — u3BecTHM ca 40 ecTecTBeHM M ca
cb3gapeHn noseye oT 150 cuHTeTnyHn 3eonmta (Clifton,
1987; Flanigen, 1981). Bbnpekn, 4e ca W3BECTHW MHOrO
TUNOBE €CTECTBEHW 3€ONUTM, CaMO TpW Ce W3Mon3saTt
LUMPOKO 3@ MPOMMLLIEHN LIeNu — KITMHONTUNONUT, XabasuT u
MOpAeHuT. Marnko KoMnaHuM ekcnnoatupar v ununcuToBm
Haxoguwa (Hanson, 1995).

Ot 3eonuTHUTE MMHepanu B Bbnrapus ca pasnpoctpaHeHu
MWHEpanH/ PEecypcu OT KIWHOMTWUMOMUTA U MOPLEHUTU.
KNWHONTURONUTHUTE CKanu pervoHanHo ca NpuBbP3aHN KbM
[Ba ONUrOLIEHCKM XOpu3oHTa C paebeneHuHa Ha nnacrta

noseye ot 100 m. MopaeHWTOBWTE CKanW MMaT JOKaIHO
pasnpocTpaHerue. KnuHontunonutHute 3eonutu B Bbnrapus ce
ekcnnoaTupar camo B Haxopuwe ‘Benn nnact”. OT Tax ce
npoussexgat Tpu cpakumu: 5,0-2,5 mm; 2,5-0,8 mm u nog 0,8
mm. MbpBaTa dpakuusa ce 13nonasa 3a: Aecyndarusaums Ha
rasoBe, nopobpsBaHe Ha Mo4YBaTa; MOBUWABAHE Ha
edeKTMBHOCTTa Ha TopoBeTe; Bropata e 3a nogobputen npu
unTpaumaTa Ha Boga; npubaBka KbM DypaxHW CMecks 3a
nuneTa; 3a MpemMaxBaHe Ha HempusTHaTa MWpu3Ma BbB
thepmuTe; KakTo 1 nofobpsBaHe Ha pacTexa Ha pacTeHnsTa u
gbpBetata; Tpetata pakuMs € 3@ MbaHWTENn B
NPOW3BOACTBOTO Ha canyHu; 3a npnbaska B (pypaxH1 CMECKM 3a
npaceTa, Kpasu 1 nuneta.

B Bbnrapus nma 6 Haxoguwa Ha 3eonuti B 3Tounn Pogonu.
3e0nuTHUTe HaxoguLla NpuHagnexat KbM MbpBU ONUIOLEHCKM
kncen BynkaHuswm ("benn nnact’, “fopHa Kpenoct’, “Moct”,
‘Tonobpagoso” v “TlsickoBel”) 1 KbM BTOPWSI KUCEN BYMKAHU3bM
("benus baump”). 3eonutute oT Haxoauwa “benu nnact”, “fopHa
Kpenoct”, “Moct”, ‘TonobpapoBo” w “benus Bailp” ca ot
KMUHOMTUNONMTOB TWN a eauHcTBeHo “flsickoey’ e camo
MOPZAEHMTOBO. 3anacute OT KIMHOMTUMONNTHM ckanu ca 722000
MITH. T., @ MopfeHuTHUTE ca 114 mnH. T. (Anekcues, [xypoBa,
1975; Petrov, 1994; Petrov, 1997).

3eonuUTHUTE HaxoauLua ca C ronemu 3anacy 1 bnaronpusiTHu
ycnoBust 3a ekcnnoatauus. PasHoobpasueTo Ha 3e0nuTHUTE
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TMNOBE B Haxoauwata v 6nusocta um e fobpa Bb3MOXHOCT
3a paswupeHa ynotpeba.

MecTtononoxeHue

HaxoguiieTo ce Hamupa B 3emnuwieto Ha ceno Mocr.
lMocnegHOTO B aAMUHWCTPATUBHO OTHOLUEHUE CE YMCIIU KbM
Kbpoxanuiickata CenuiiHa cuctema 1 OTCToM Ha okono 16
KM CEBEPHO OT OKPBXHMS LeHTBP Ha rp. Kbpmxanu u Ha
OKOMO 23 KM HXHO OT rp. Xackoeo. To e Ha 1 kM 3amagHo ot
eHOMMeHHaTa rapa Mo XenesombTHaTa nuHusTa Pyce-
lMopkoBa. M3TouHaTa OKpaiHMHa Ha CENULLETO ce npeckya ¢
acantoBoTo lWoce Kbpaxanu-XackoBo, KOETO e Hail-
KbCUSIT MbT MEXAY ABaTa rpaga.

Feonorus Ha HaxoauLieTo

HaxoguweTo “Moct” e uarpapeHo (bosHos 1 ap., 1995) ot
cKanuTe Ha BbIMEHOCHO-NeckynMBara 3agpyra, 3agpyra Ha
MbpBM CPERHO KUCEN BYMKAHW3bM, W 3agpyra Ha Mbpeu
kucen BynkaHuabM. [ocrnegHaTa e nogeneHa Ha ABe Nayku:
1 — kucenu Tycu, TYHUTH, anesponuTh 1 pucoBK BapOBULIY;
2 — 3e0NUTM3NPaHK KUCenu Tydu.

MpOMULLNEH MHTEPEC NPeLCTaBNsABAT CkanuTe Ha Naykata
OT 3e0NUTU3MPaHM Kucenu Tycdu. Ta € CbCTBeHa OT
KIMHOMTUONMTHI 3e0nuTH: OrefoseneHy, OrefoseneHn c
©enu neTHa 1 PO30BU-YEPBEHI C MOHTMOPUIIOHHT.

bnenosenexute 3eonutn ca n3rpageHu rmasHoO OT
CTbKNEHN OTNOMKK, NO-Manko OT KpuUCTanoknactu u Hai-
Manko oT nmroknacTh. OCHOBHA 4acT OT CTbKIIEHUTE
OTJIOMKW Ca C npu3maTh4Ha cbopma, D,pe6HOI'ICaMVITOBVI no

anespuToBM MO pasmepu. CTHKNOTO € KMCENO M M3OTPOMHO.
OKOMo CTHKIEHUTe OTNOMKM ce HabniogaBaT ThHKM KaHTYeTa oT
AHM30TPOMHN TIMHECTW MPOJYKTM OT MOHTMOPUIIOHUTOBATA
rpyna. CbliuTe ca pas3BuTM W MO CTEHUTE Ha MexypdyeTaTa oT
NemM30BUTE OTNOMKW. BbB BbTPELLHWUTE MPa3HUHK 3a CMeTKa Ha
CTbKMOTO ce € obpasyBan knuHonTuonut. Kpuctanyetata my
Hall-4eCTO Ca  OpPWEHTMPaHW KbM  BBTPELIHOCTUTE  Ha
npasHuHuTe.  Kpuctanoknactutute  (nnarvoknas, — kanues
cdengwnar, 6uotut, amdubon, MyckoBuT u ap.) ca LpebHn u
MUKPOCKOMMUYHN.

P030BOYEPBEHUTE  KIMHOMTMONWTOBM  3€0NUTU  C
MOHTMOPUIIOHAT CbAbPXaT KbCYeTa OT BYNKAHCKO CTHKIIO,
KOWUTO B MOBEYETO Clyyan ca NPOMEHeHU. KnuHOMTMONMTLT e
o0pa3syBaH 3a CMETKa Ha BYNKAHCKOTO CTHKIO, KaTO Pa3BuT UIu
B CaMuTE OTNOMKM, UMK B NpasHUHUTE Mexay Tax. MpeacTaBeH
€ OT (mHM yObMKEHW npusmu unW nnodks. Ha wmecta
KNWHONTMONKTBLT € KPUNTOKpUCTanWHEH. Ha rpaHuuata mexgy
OTIIOMKWTE NOYTW HaBCAKbAe Ce HabniogasaT LUHYponogobHM
00pa3oBaHNst OT aHU30TPOMHM FIIMHECTU MUHEpanu OT rpynata
Ha MOHTMOPWIIOHWTA, KOWTO Ca  KPEMaBO-XbIITEHWKABO
ouseTeHu.  Kpucranokmactutute ca  MpeAcTaBeHM  OT
nnarvuoknas, kanuee chenawnar, NMPoKCeH, kBapy, OMOTUT 1 ap.,
a NUTOKNACTUTe OT BYIKAHCKM CKaru.

lMone3HOTO M3KomaeMo Cbabpxa KiuHonTunonut /80%!,
MOHTMOPUINOHUT /5%/, caHuguH /5%/ 1 Manko KONmM4ecTBO
kBapL, kpuctanobanut, cenagoHuT u aHanuum. MNpeacraBeHo e
OT TPU XMMMYHM TWNa: HaTpWeB, Kanuues, kanues. To uma
katuoHeH obmeH 0,8-1,28 wr eks. (PanHoB u gp., 1997).
CyposuHata 0T Haxoguiie “Moct” Moxe fa ce u3nonaea 3a: 1 —
MWHEPANHA MOYBM; 2 — MOMEKYNspHM cuTa; 3 — rogHM 3a
WHAYCTPUanHN BOAHM unTpu. 4 — npemaxBaHe Ha HenpusiTHaTa
Mupu3Ma BbB epmute; 5 — nogobpsiBaHe Ha MNOYBEHUTE
TOpOBe; 6 — MbIHUTEN B XapTusITa M KapToHa; 7 — oboraTsiBaHe
Ha rasoBe M W3cyllaBaHe Ha Bb3gyxa U rasoBete (BpbHKMH U
ap., 1982; Kirov, 1994; Petrov, 2000). HaxoguwieTo He e B
ekcnnoataums.
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®ur. 1. Cxema Ha pa3nonoxeHue Ha 3e0NMTOBU Haxoamwa “Benu nnact’
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®ur. 2. Teonoxka KapTa Ha HaXOAWLE Ha KNUHONTUIIONUTHU 3€0NUTH
“Moct” (no BpbHkuH, BospxueB n Konkun, 1982, Heny6n. AaHHu;
BosiHoB u ap., 1995) ¢ nameHeHns U gonbnHeHus ot asTopute 1 - 6/2
Pg: Nauxa kucenu Tydm, Tycputn, aneBponutn n pucrosn BapoBULY; 2
- 6/1 Pg; Mauka 3eonutuanpanm kucenu Tydm; 3 — 5/2 Pg,’ Putmuuna
nayka OT CpegHOKuCenu Tydu, TyduTH, NACBLYHMLM, aNeBPONMUTH,
Meprnu u opraHoreHHu BapoBuuu; 4 — 3 Pg;® BnrneHocHo-nechunuea
3agpyra; 5 — pasnom

WHTepnpeTauus Ha nony4yeHUTe pe3ynTtartu

CpenHus noneseH nHTepBan 3a Haxoguwe “Moct” e 106
m. CpepHusTt noHoobMmeHeH koednumeHT e 120 (Mr eks.), a
CpenHust copbumoHeH koeduumeHT e 6,93 (%).
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®ur. 3. KopenauuoHHa auarpamMa Mexay MOHOOBMEHeH KanauuteT M
COpOLUMOHEH KOEULIMEHT HA KIMHOMTUIOMNWTHU 3€0NUTU B HaXxoauLue
“MOCT”

lMpenopbyaHa 3a nybnukysaHe OT
Kateppa “l'eonorus 1 npoyysaHe Ha nonesHu uskonaemu”, MO

3aknioyeHue

Haxognwe “Moct” e cbCTaBeHO OT MAbTHM, CrIOECTH
KMWHONTUINONUTHU CKanu ¢ MakcumanHa aebenuHa 80 m. w
samacy 260 000 xun. 1. Ckanute 0OGMKHOBEHO Ca C pe3unaaBwm,
3efleHVkaBy, po3oBu neTHa. MuHepanHus CbCTaB "
NPUIOXHUTE CBOMCTBA Ha CypoBMHAaTa OT Haxoauwe “MocT” ca
npeanocTaBka 3a Bb3MOXHa ynotpeba 3a: 1 — MuHepamnHu
MoyBM; 2 — MONEKYNSpHU cuTa; 3 — WHAYCTpWamnHu BOAHM
untpn; 4 — npemaxeaHe Ha HenpusTHaTa MUpU3Ma BbLB
tepmute; 5 — nopobpsieaHe Ha CTpyKTypaTa Ha nouyeata M
MbIHO YCBOSIBAaHE Ha TOpOBETE. 6 — MbMHMTEN 3a XapTus W
kapToHu; 7 — oboraTsiBaHe Ha ra3oBe W M3CyLIaBaHe Ha Bb3ayxa
1 rasoBeTe. HaxoauLLeTo He e ekcnnoaTupaHo A0 MOMEHTa.
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