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Munepanen ¢bCTaB M T€He3MC Ha HEOPraHUYHOTO
BELLECTBO BLB BbIVIMILATA OT DbenobpexkoTo Haxomuiue

H.  Kopmencxu |

Bucws Munno-2e0100Kku unemumym, 1156 Cogun

"J.Kortenski— Mineral composmon and genesis of the morgamc substance in coals of Belobre? deposit,
The majn minerals which form the inorganic part of the coals in the basin are. pyrite, chalcopyrite, calcite, -
quartz, illite and montmorillonité. The quartz is terrigenous,with grains of 1rrcgular form and unpolished edges,
and did not suffer a long transport. This suggests a proxnmal source province — the temgenous material was
supplied from rocki\of Late Cretaceous age. The dther minerals were formed durmg the genesis of peat Euhed-

" ral, framboidal, massive and xenomorphic pyrite were identified. Calcite occurs in the form of grains or is in
{ine mixtures wuh humodetrinite. The clay minerals infill cavities in the macem'ls or form lenses and bands.

" The mineral, chemlcal and maceral composition of the coals witness a neutral to shghtly alkaline environ-
ment in the peat. swamp. The latter was of intermediate type, with mcsopeat supply and in some stages of deve

Jopment — rich in calcium. Jurassic and Cretaceous limestones which formed a large part of the coastal line.
were the dominant source ‘of supply.

_ Bmae;(erme

Benoﬁpexxoro Haxojulle Ce' HAMHpa B 3aua,uﬂa BLnrapm( B 6Jm30c1' 1o rpanuua:ra CBC
COPIO. [TspBOTO UANOCTHO' ORACAHNE HA MIHOLCHCKATE BBIICHOCHH HAC/IATH, HA TTO/IJIOXKATa
HM H OrpajHHUTE CKaJu € HaﬂpaBCHO or Kounsapos(1932). Mo Bues (1960) npasm mu-
TocTpaTurpageka’ no,asm6a Ha TUIAOLIEHCKUTE CEANMEHTH BB3 OCHOBA HA HeNyOJHKyBaHH

HJannn Ha BoxunH OB 1 KoHcTaH TuH OB a OTIelneHd ca [Ba y4acThKa — 3a0afieH
‘(»Hemeamniize“) u n3roden (»Uauaposuu®). B 3anazmmx ca yCTAHOBEHRW HET MJIACTa, OT KOUTO
OCHOBEH HOCHTEJN Ha 3anacute ¢ 11, a ocTaHamuTe Ca ¢ OPaHUYEHO IIOLIHO Pa3NpPOCTPaHEnHe
1 Manka nebennHa. B u3royHus y‘{acrmc BBIJIMILHHAAT IUTCT € AMH H € PA3CJIOEH OT IIIMHECTH
npocnoiiku ¢ gebenuna ot 0,2 10 0,6 m. BHranwara ca JUCHATHHE U IO OTPaXaTelHa crobo6-
HOCT H3 XyMHHHTA C2 OTHECEHH OT § iskov(1985) kpM kiac O,. ITeTposoxkn mcneuaaﬂnxb'
Ha BBraMIA OT BenoOpexkoro HaxoJuile ca NpaBeHu oT Mnauykos CtoiixoBa

'(1961) uKouncranTtunosa (1966), karo e 06bpHaTO BHUMAHHE NPEeOUMHO Ha ChLCTaBa

Ha OPTaHWYHOTO BELMECTBO. 32 LE/IATE HA HACTOAL3Ta paboTa ca M3C/NEABAHA BEIJIAMA OT

.OCHOBHMS IIACT M Ha JBaTa’ yyacTbKa.

Mertonuka Ha wu3cienBaHe
‘Mukpockorckure M3CJIeIBAHUS €A M3BLPHIEHH B OTPA3€HA CBET/IMHA BbB BL3JYWMHA Cpeaa M
MacjieHa IMEPCHS Ha yHHBepcasieH Mukpockon NU-2. MuHepanuTe ca NOTBbPACHH YPE3 PEHT-

TeHOCTPYKTYpeH aHanu3 mo Metona Ha e 6 ai-ll e pe p wa anaparypa TUR-M-60 u
\PeRTreHO A pakTOMeTpUeH ‘aHanu3 Ha anaparypa APOH-1. V3nonsysaHu ca OaHHU OT
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nudepenuaniio-repmuyen (amapatrypa 1un  Derivatograph-3247),  enekTpOHHOMUKpPOC-

xoncku (Muaxpockon Tesla) n nazaped cnekrpanen (amaparypa LMA-1) avann3, W3BbpILiEHA

B HHWJI ,, T'eoxumusa“ — BMTI'H. XHMH‘!HHHT ¢hCTaB Ha B”bI‘JIHLLlHaTa Heren e onpeaenen
" upe3s HeNbIEH CHJIHKATeH aHaJM3.

MnuepajeH CbCTaB Ha HEOPTAHHYHOTO BELIECTBO

B uscnenBaBuTe BBLIIHULIA €A YCTAHOBEHH CJIEIHUTE MUHEPAIH: TIMPHT, xankonnpm Kanum‘
" KBapl, WIUT ¥ MOHTMODHJIOHHT.

Mupum. Habmonasan ¢ GpaMGounaieH, eBXeApaeH, MaCHBEH H KceHOMopd)eH rmpm,
obpasysaH 1o BpeMe Ha TopdoreHesata. UHdunTpaunoHeH NUpHT He e ycTaHOBeH. Bepostho
TIAHUTE OT JAOJHUILETO ¥ TOPHUIIETO Ha IJIACTA Ca CAYXHIM KaTo BOJOYNOP W He ca JONYyCHa-
IH MPOHHMKBAHETO Ha pa3TBOpPH. | nobysuTe ca paBHOMEPHO MUHEPANU3UPAHU U €A U3IpaJIeHR
OT Ho6pe OCTEHeHM KPUCTANM, CHOEHM C TIIMHECTO M OpPraHuiHo Beluectso. Haii-yetTto ce
HabonaBaT eNHHUYHH ¢ppambounu B XyMozmeTpuHuTA C pa3Mepd oT 5—6 (Tabi. 1, 3) go
20—30 (raba. 1, 6), B penkn ciyyau ¥ no 50 pm. B oTHenHuM ciyyau € yCTaHOBEHO CJIMBaHe
Ha riobyau or Q)paMGoymaneH IHPUT CHC CTPYNBAHUA OT eBXeapalieH (radim. I, 7). MH=oro
PAAKO MOXe Na Ce BUAM FPyNMpaHe Ha TPH A0 YETHPH TI06ynn. MaCHBHUAT NMUPUT Ce Cpella
nox ¢hopmMaTa Ha eIWHHYHM 3bDHAa C HempaBWJHA popMa U pa3Mepu OT 5—10 (rabun. I, 4)
a0 100—120 pm. ‘OGHKHOBEHO € Cpel XYMOIETPHWHHT WJH TIHHECTO BELIECTBO, NMOHAKOTa
aconuupa c eBxeapanen nupHT (Tabu. I, 4). EBXenpanHusT mypuT ce HabGniofaBa HaW-4ecTo
KaTO GQMHMYHM KpHCTanu C¢ pasmepu 1—2 pum (12611, 4, §,-6) oxono dppamboumaneH u
MaCcHBEH NMMPUT WJIM CAMOCTOSATESHO B XyMOJETPHUHHUTA. YCTaHOBEHM Ca M CTDYIBAHHS OT
eBXedpaJieH JIHDHT, B KOHTO roJIEeMHHATa Ha OTAEJIHMTE KPHCTANM Bapupa or 1 mo 4—5 pm
(rabn. 1, 1, 2, 4). CrpynpaHusTa ca ¢ HenpaBHJIHa (pOpMa, KPHCTAJUTE B THX Ca HEPABHOMEPHO
pa3snpeleneHy H aCOLMMpaT ¢ TJIMHECTO BelecTBO. CpellaT cé CaMOCTOSTENHO B XyMOJETPH-
maTa (1a6a. 1, 1, 2) nan B 6ausoct no macuseH (taba. I, 4) wiu ¢ppambounaned (tabi. 1,7)
THpUT. KceHOMOpGHuUsST NUPHT € yCTaHOBEH B KJIETBYHA OTBOPH Ha yJMuHAT (tabu I, 8)
MM Ha cknepoumHuT (Taba. I, 9), xato npuema dpopmara Ha cHOTBETHHTE NPa3HUHM. Maxap
U PAOKO, ce HAOMIOJaBa U B cy6epuﬂm' ‘He e ycraHoBeH KCCHOMOp(bCH rlPIpPIT, KOUTO 11a 3a-
MECTBA DACTUTEIIHM THKAaHM.

‘ I'Iopa)m MaJIKHTe pa3MepH Ha {mpma ca HampaBeHW GIMHWYHH Jia3epHU cneKTpaan
aHalln3M, ¢ KOUTO ca ycraHoBeHn Cu (0 005 mo 0,01%%), Pb(0,01%7), Tl Ba u Mn (0,01 no
0,03%). - -

Xaaxonupum. HaﬁmonaBa ce MHOTO PSAIKO TIOX $popmara Ha HenpaBuan 3bpHa ¢ pas-
mepu 1—2 pm, CaMOCTOATENIHO M/IU B ACOUHALMSA C emmwmu KPUCTaJH OT eBxeupaneH H-
pur (rabn I, 5).

Kaayum. Kammrm‘ BBB BBIJMILATA OT BenoSpemKoro HaxomuLe ce o6pa3yBa oo Bpe-
Me Ha TopdoreHe3aTa B pe3ysTaTr Ha IIOCTHITBAHE Ha TPYATOBHM BOAW OT OTPaJECHHUTE FOPCKH
¥ "kpelHn BapoBuuu. Curypen Geyier 3a IpyHTOBOTO NMOAXPAHBAHE € YCTAHOBEHOTO BHCOKO
cpabpxkanne Ha CaQ B memenTa Ha H3CIAeABAHMTE BBHLIMINA — oT 22,2 g0 60,29 (b 0 x u-
HoB, KoHcTaHTuHOBa, Henmy6s. mannu). Ilom MHUKPOCKON KaJILUTBT Ce Yycra-
HOBSBA KATO E€JHHMYHM 3IHpHA 'C HenpaBuiHa (opMa U pasMepn ot 20 um-go 1—1,5 mm
(tabn. 11, 1, 2) B XyMoneTpHHUTA. B e INANYHY CIIy4al MHHEPATbT HIKPHCTANM3MPA U B pa3-
HUHR B Apyru manepand. Ha Ta6n. II, 3, Morar na ce BMAST 3bpHa OT KaJLMT C FOJIEMUHA
3—4 pm B KJIETHYHH OTBOPH Ha CKJIEDOLMHHT B ACOLMAIMSA C I'JIMHECTH MHHEpaiu. Bropexn
9e TI0J MHKPOCKON C€ yCTAHOBSBAT OTAE/HM 3bPHA OT MHHEpaJla, OPH PeHTTeHOoAu(paKTOME-
TPHYHVS 2aHANU3 HA BBHLJMIUIHY TPOGH BUHATH CE ONpeMess KaauuT. B acouyauus ¢ riuHecTy-
Te MMHEPaJIH B XYMOAETPHHAT TO3M KAJLUHUT TPYAHO MOXE Ja ce YyCTAHOBH NOI MHKPOCKOIL
TIpu nudeperunanHo-TepMHUYEH aHaJ M3 HAa HAKOM IpoOu ce HabilomaBa TUNUYHUAT 33 TO3M
MuUHepal eHgotrepmuuet edekt npu 990°C (¢ur. 1). B nscnensaiure BHLIMIIA HE € YCTAHOBEH
HHQANTPAUMOHEH KaJILMT. '
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TABJIHWIOAIL

1,2. Enxeapanex maput (Pye) (MacmeHa wmmepcus)

. ®pambounaner ruput (Pyf) (Macnena mmepcus)

. Esxenpanen (I'ye u magusen (Pym) mupuT (MacieHa MMeEpCHs)

. Erxenpanes (I ye) m dpambonnanen (Pyl) mupur, xankomapnr (H py) (Macnena AMepcnas)
. ®pambonpanen (Pyf) u eexenpanen (Pye) nmupHT (MaciieHa HMEpPCHA)

. Cameane Ha ¢pambGomnanen (Pyf) u esxempanen (Pye) mupuT (MacimeHa WMepcHs)

. KcerRomopdern maput (Pyx) B nymennte Ha TekcToyamuant (U)

[Y=-T- - B Y I

. Kcenomopden muput (Pyx) B acousanus ¢ TIHHECTO BEIIECTBO (THMHO) B XKJIETHYHATE OTBOPH Ha CKIIEPOLHHAT

(Sc)
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TABJIHUIOAII

. Ksapn (Q), xamuut (Ca) m ramrecto BewmecTBo (cl) B xymonerpunauat (Hd)

. Kammr (Ca), oTnoxeH Ha kOHTakTa Ha yMuAAT (U) ¢ XyMOIETpHHAT

. Kanmur (Ca) B acouuauds ¢ IJIHHECTO BEMECTBO (TBMHO) B KJIETHYHHTE OTBOPH HA cxnepdummr
. CtpynBane oT TepareneH ksapu (Q), rimHecTH Muuepanu (TBMHO) B CKIEPOUHHHET (SC)

. Krapy (Q) B xyMoOeTpuHuT

Unar

N AL A W

. Inanecto BemecTBO (TBMHAO) B NyMeHUTe Ha TekcToynMauut (U)
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TABJIUINOAII

1. T'marecto BemectBo (C1) B acommarms ¢ xopuoxyMEEHT (Ch)

2. I'manecto BemectBo (Cl) B XyMOneTpHeAT M cyGepuumT (Sb)

3. I'marecro BemecTBo (C1) B xymonerpunut (Hd) u ymmeumat (U)

4. T'manecto semectso (C1) 3amsiBa Ipa3HEEE B xymonerpaaut (Hd) n cyGepurnT (Sb)
5. Jlenm or riammecto BemectBo (Cl1) B kymonﬂme (Hd)

6. I'maaecTO Bem eCTBO (TBMHO) B ceMHbyHAT (Sf).



.Ha3epﬂmn‘ CHEKTpalieH aHajin3 Ha OT[ennA 3LpHA OT KaJILMT ycraHonn Hannmel‘o Ha'
cnemm"re eneMeHTH-mpuMecH: Mn u Ba nan 19, Sr or 0,05 mo 0,19, Fe 0 ,01%, Mg 1%.
Keapu Knapum‘ B ‘U3CJICABAHMTE BBIJALA € TepureHed. dopmara Ha '3bpHaTa My €
HempaBH/Ha, Haii- -4eCTO C He3arjafeHu pu6ose (Tabu. I, 4, 5). KBapusT € OTAOXKEH B XyMO-

®ur. 1. JudepeHuaanto TepMmmn KDHBHA Ha Moh-mopmxom«n ),
KaJIuAT {2) u xBapu. (3);

rnerpmm-ra Kato psaako obpadysa crpynsanns (taba. II, 4) O6uKHOBEHO ce cpcma o (bop-
MaTa Ha OT/e/IHA 3bpHA. PasMepure UM BapupaT OT 1—2 (tabu. 11, 4) mo 20—30 pum (rabun: II,
5). ITonsigora ce HaGJIOAABAT OTAESIHM 3bpHA H C HO-roJieMH pasMepn — no 300—400 pm
(ra6mn. II, 1). B penTreHorpaMmTe OGMKHOBEHO CE& OTKpMBA HAPE] C. APYTHTE MHHEpald U
Bafi-cHiHATa JMHMA Ha kBapua. IIpm nndepeHnmaIHO-TEpPMHYHHS aHANH3 IOHAKOra c€ Ha-
fmonaBa M XapakTepHUAT 3a HACKOTEMIEPATYDHHs KBapll eHIoehekT mpH 570°C (dwur. 1).

T'aunecmu munepanis. Hpu peHTTeHOrpatCKUTE HU3CIEeABaHHS Ha IO-BACOKOMENEIHH IPO- -
6u ce orxpuna-r JMHUA Ha WIMT ¥ MOHTMOPMJIOHHUT. 3a IPHCBHCTBHETO HA TE3M MHHEpPAH
CBHIETEJICTBYBAT H pesym'a"rm‘e OT XMMWYHHs aHanu3 Ha menenta. Karo ce msnmonsysa mua-
FpaMaya Ha KHCEJIAHHOCTTa Ha cpemata (KopreHCKH, 1986) u ce Hanecar nmaHHHTE 3a '
¥3cne/BaHUTE BBIJIMLIA, Ce MOJyJaBa, Ye KHCENMHHOCTTA Ha c}penara e 6una oxono 6,8—
1,5. TIpu Te3u crodHocTH Ha pH e Hail-BepoATHO OTJjaraHeTo Ha MIMT U MOHTMOPHJOHHT.
3a mocsennus K o c T o B (1973) orbensssa, de Haﬁ-ﬁnaronpnﬁ-ma 3a 06pa3yBgHeTO My €
aNKanHAaTa cpela, MOKATo 3a KaOJHHATA ¢ Heo6XoauMa mo-Kucesa cpeja. ;’;arp Ce ChIIOCTABAT
coabpxanusTa Ha SiO, ¥ Al,O, (dar. 3), ce ycranopsisa, e NpoGuTe onaiat 0KoI0 NUBAATE,
XapakTepH3HMPALLY OTHOIUEHASTA Ha TE3M OKHCH B HJIMTA M MOHTMODKJIOHATA. Tosa, qe HAKOH
OT TOYKHUTE Ca IO-HUCKO OT JIMHUATA Ha MOHTMOPHJIOHHUTA, C€ IBIKH Ha MO-TOJEMH KOTHYECT=
Ba OT KBapIl B CbOTBETHUTE Npo6H. ChrocraBxaTa Ha Pe3yJTaTHTE OT ¢ur. 2 u 3 e nokazaren-
CI'BO 33 NPHCHCTBUETO BBB BLINHINATA OT Beno6pekKOTO HaXOANIIE HA HIIHT 1 MOHTMOPUJIO-
But. TIOCACAHUAT € NOTBBPIEH B OT Pe3yJFaTHTe OT 1IH epeﬂunanﬂo-repmmnux aHaJu3,
Ip¥ KOHTO e yCTaHOBABAT €HAOTECPMHYHH edextTn npu 00 u 860°C (¢ur. 1). TunuuauTe
JIeKO YABIKEHN KPHCTANM OT MIAT Ce BAXIAT NOGpe OpH eNeKTPOHHOMHKPOCKONCKHTE M3- -
‘cnenpanus (1abm. II, 6). _

TnuRecTATE MUHEpaNU Ca OTNIOXERH NPEJHMHO B XyMOAETpHMHATAa Nojx dopmara Ha
@y (126 111, 2) win nemu (Tabm. 111, 5). Te 3anbJIBAT NpPa3HUHA B XyMOACTPAHHATA (12671,
111, 3, 4) ¥ QKOJIO HAKOM MALepad — OKOJIO -kopnoxymuaut (rabun. IIL, 1), ymvunnt (tabi.
10, 3), cy6epurut (Tabn. III, 4). TIMHECTOTO BEIECTBO 3aMBJBA U KJIETHYHMTE OTBODH Ha TeK-
‘cToynMnHHT (tabu. II 2,7; III 3), cknepoumHAT (1abn. §, 9;11, 3, 4), cemudysuant (Tabn. 111

4 Cnorcaure Ha anrapcxco-ro 0. OTHYeCKO ‘I-BO, KH. 3 49



6) n cyGepuHm' (Tabu. III 2, 4). I'nuHEeCTATE MUHEPANIM aCOUMHPAT ¢ Kajuuta (Tabmn. H'j
2, 3), xBapma (TaGn 11, 4, 5) u mupura (raén. 1, 2, 6, 9). -
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®wr. 2. [Iuarpama Ha KMCEJMHHOCTTA Ha cpepara: K, — xoedmuneu-r Ha KHCCAMHHOCT Ha MHHEPAJIHATA yact |
(K,=S8i0,+Al,035+S034 (Ca0+MgO+NaZO+K20+Fe203), ] — canHO xucena cpexa (pH 1—3); 2 — kg
cena cpepa (pH3—5); 3 — cmab6o kucena no HeytpanHa (pH 5—7); 4 — HeyrpanHa 1o cniabo amKanAa (pH
7—9); 5 — ankanHa cpera (pH 9—11); 6 — cwtHO ajiKanHa cpena (pH 11—14)

@ur. 3. 3aBUCEMOCT MEXIY cbm;pxcaﬂmra Ha SiO, u Al 03 (8 %). JIuaru: | — MOHTMOPHIIOHUT; 2 — umn"
3 — KAOJMAUT

AHaJm3 HA pe3yATaTHTE

CoabpxaHueTo Ha rIaBHHTE nenejoo6pasyBaluy ejieMenTH BapHpa 3HAYHTEIHO. Pesynra-
TATE OT xpumuunuTe anaqud (Boxunoe, KowHcTaHTHHOBA, Henybu HaHHW)
MOKa3BaT BUCOKH xoHUeRTpamuy Ha CaO (22,2—60,2%) u SO3 (8,4—17,7%;). CpaBHuTelHO
NMOCTOSHHO ¥ C HUCKA CTOHHOCT € chabpxkannero Ha MgO (2,2—3,6%;) u Fe,O4 (3,8—9,8%)).
ITpaBu BHeuaTJicHHe, Ye KOJHYECTBOTO Ha OKWCHTE Ha JIBA OT OCHOBHUTE NenejiooOpa3ysally
- eneMenTa — Si u Al, He € rosamo (Si0,27—42%, A1,0,0,6—17,6%,). HaHecennTe Ha quarpama-
‘Ta Ha KUCEJMAHOCTTA Pe3yTaTH OT X AMMUHMTE AHAJIN3H CBHIETENCTBYBAT, KakT0 Ge oT6ess3a-
HO M IIO-TOpe, 3a HeyTpanHa 1o cnabo ankanHa cpena (dur. 2). Topa.3akaroueHue ce HOAKpe-
TS M OT Pe3y/NTAaTHTEe OT MHHEPANOXKHTE N3cieABaHus. HaluuneTo Ha cHHTeHETHYeH KaIHuT
" 3aeqHO C YCTAHOBEHOTO MO-BHCOKO ChAbpxaHue Ha CaQ e Gener 3a no-ajikaiHa cpena. IJo-
cienHaTa e 61aronpusaTHa 3a obpasysaHe ¥ Ha TJIMHECTH MHHEpAaJH OT rpynara Ha MOHTMODH-
nonuta (K o ¢ T 0-8,.1973), a 3a numra e Heo6X0aMMa HeyTpasiHa cpeaa. YcraHoBeHaTa CTOM-
HocT Ha pH e GnarompusaTHa 3a Xu3HEHaTa HedHOCT Ha cyadarpéayuupaiuure OakTepun
(IIrax'u np.,1978; Ku3unobuiTe i H, 1968). Karo pesynarar ¢.CpaBHHTEIHO TOIAMO-
TO KOJIMYECTBO HA PppamMOGonnaeH MupaT, 0cO6EHO B OTAEIHA IPOCIIOHKM Ha BBIIMILHAS [IIACT.
Karo ce cpnocrasatr coabpxanusTa Ha SO; n Fe,04 (dur. 4), ce ycTaHOBsBa, Y€ TOYKUTE OT
'aHAJIH3UTE Ca M3TErJeHd IO JIHHMS, YyCIOopeaHa Ha Ta3W Ha nupura. ToBa CBHAETENCTBYBA,
“4e camo yact oT S e cebp3aHa ¢ Fe, a ocraHajarta Haji-BeposATHO 00pa3yBa KOMILIEKCHH
CBEIMHEHHA C XyMHHOBUTE KUCENUHH. TTOBHILEHOTO ChABPXKAaHHe Ha S € CBBLP3AHO C NO-TO-
" JIAM OTHOCHMTENIEH ISJI HA OpraHuyHara it popma.
j TIpy MHKPOCKOIICKHTE H3CIENBAHHMA HAa BBIAKINATA DPAaBH BIECUAT/ICHHE MuHuManHoTo
CpAbpXaHue Ha ¢rosesmsupaHd Manepamd. OT rennqmuﬂpaﬂure Mauepaiu npeo6ianana
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pa:u(o XYMOJAETPUHHTHT, NOKATO KO.TIH‘{CCTBOTO Ha yJIMAHHTA M .OCOGEHO HAa TeKCTHHHTA €
MHOT'O MaJjiko. KarTo ce UMa NpeaBuI TeOPETHYHUAT MOJEN Ha GHOXUMHUYHATA BEITIEUKALN,
obocroBaH ot I u ur x o B. (1986), MamepanHuAT CbCTaB Ha Bbrnumara CBUJIETEJICTBYBA
CBUIO 32 TO-aNkajHa Cpena. v

e _i 60 b
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¢ ('.'S" SOf 0"0
15 kL . N : O
s g 40 "
. & o 30] e
§ 10| o é\‘
.:I ° (%) 20-
sk 10}
_ - 10 20 30 40 50 60 70
s s . Ca 0+ MgO+ Fe, 04 SO,
Fe 0, ‘ ’ 273773
®ur. 4. 3aBUCUMOCT - MEXIY cnm,pmaﬂnnra . @ur. 5. 3aBACAMOCT MeXIY KONA9eCTBATA Ha Al,03+Si0,
Ha SO3 u Fe,03 (B %) ‘ " CaO+MgO+Fe203 & %

OT6CJ'1338,HOT0 3a XMMUYHHAS, MUHEpalNHUS H MalepajiHus ChCTaB Ha BBIJIMINATA OT
Beno6pexKoTo HAXOMMUIE XapaKTepPH3upa mob6pe obcraHOoBKaTa B TOpdeHuKa, B KOHTO ce e
OTJIaraJl pacTUTEJIHUAT MaTepya 3a o6pa3yBaHe Ha BBIUMUIHKSA I1acT. Topderoro 61aTo e
C THOWYHH Gene3n Ha e3epeH (pauuec a B OTAEJIHM €Tamy OT paanm‘uero cu ¥ Ha oboraTerHo

Ha KaJiWii 61aTo o ].H Tax u ap. (1978).°

Cropen Kn3un L Te it H (1973) ausuEEATE 6nara ce xapaxrepusnpaT C HO-BUCOKO
ceabpxanne Ha Ca0, MgO, SO, u Fe,0,, a Bofopasaenunte — Ha SiO, 0 Al,O;. JlunugTa Ha
dur. 5 Mapkupa OTHOLIEHMETO Ha CYMHTE OT TE€3H ABE I'PYIH OKHCH cbe cToitHocT 1. OKOJO.
Ta3d JHHHSA CA FPYOHpPaHH TOYKATE Ha CBOTBETHUTE XMMUYHH aHaJIM3H, KaTo 32 GOJINHMH-
cTBOTO OT Tsx mpeobnanasat Fe,03, MgO, CaO un SO;. Tosa no3sonssa ga ce OTHECE TOP-
$eHHKBT KbM MexXOUHHKS THO Grata. IlogxpaHBaHeTo My sBHO € 6uno Me3oTpodHo. B oT-
JENHH €Tamu OT pa3sBHTHETO Ha TopdeHuka e 6u0 O6MJIHO FPYHTOBOTO MOAXpaHBaHe, Mpe-

- IMMHO - OT IOPCKUTE ¥ KPEAHUTE BAPOBUUH. ENHOBPEMEHHO ¢ TOBA € NOCTHIBAJ M TEPHIEHEH
MaTtepuasi,. OT KOHTO ca ce o6pa3yBanu [JIMHECTHTE MHUHepanau. TEepHTeHHMST MaTepHal e
6MJ OHACAH NPEMMHO OT KPEIHHTE AHAE3NTH M TJIHHECTO-NECHYIHMBH Haciarn. dopmara

' Ha KBAPHOBUTC 3bPHA CBUAETEJICTBYBA, Ye TPaHCHOPTHT, HAa KOHTO ca GMJIA MOATONEHH, He
e 6w nponbaxuTesied. Tlopaau ToBa Te ca Hail-4ecTo BIIOBATH, C He3arjazesn ppbose. -

He e ycraHoBeHa MHOUMITpauMOHHA MHHEPAJM3alUsi BB BBIUIMILHHMS IJIACT, OPHIMHA-
33 KOETO Haif-BEpOATHO:Ca IJIMHUTE OT JOJHHMIUETO ¥ TOPHHULIETO MYy, KOMTO Ca c.ny;mmn 3a
BOJOYIOP. .

_ EnHaxBaTa BB3PAcT M OTHOCHTENHATa GNMM30CT Ha BenoGpexKoTo HaXOAWIIE H Codmu-
‘cKkvisi 6acefH HaBEXAAT HA MUCBJITa [1a CE THPCA ICHETHYHA BPB3ka MOMEXIAY HM. Coduii-
. CKMAT GaceifH e ChlIO MEXIUHEH THI 61aTo. ¢ Me30TpodHo moaxpanBane (Ko pTeHCK U,
1984), 61au3BK € MalEepPaJHUAT W MUHEPATHAAT CBCTaB, JIMIICBA MHOUITPaLMOHHA MAHEPAJIA~
3anpd, nofobna e Mopgonorusara Ha kBapua (K o p 1 e H ¢ x u, Heny6s. nanuu). EnHoBpe-
MEHHO C TOBa c€ Habedd3BatT M ChLUCCTBEHM Pa3JIHYHd. Cpe;(ara B Topdenoro Gnaro mpH
Cooduiickus GaceitH e yMmepeHo xucena no HeyipanHa (Ko pTe Hcku, 1984; 1986). Ot
TOBa MPOU3THYAT ¥ Pa3JIMYMATA B ChCTaBa Ha IMHECTOTO BellecrBo — B Coduiickus 6acein

. OCBEH WJIMT HNPHUCHCTBYBAT KaOJMHWT ¥ Xanyasut (K o p T e H ¢ k u, 1985). KanmuursT 1 B
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nsata GaceliHa e pe3yirar NpeAMMHO Ha TOCTHIBAHETO HA TPYHTOBH BoaH, HO B Codmiickas’
6aceiiH B OTHENHY IPOCJIONKH €€ YCTAHOBABA OPraHOTEHEH Kajuuut W mojioMut. CXonHm ca
dbopMuTe Ha NPUCHCTBUE HA IIUPHATA K HAJMYHETO HA TOJIEMH KOJIHYECTBA OPraHUYHa CApa BLB
BBIJIMILATA OT ABaTa OaceilHa. Pa3nudus ce Habens3satr B Mopdonorusra Ha ¢ppavbGougan-
HUs NuUpMT. 3a pasnuka or benobpexkoro naxomume B Coduiickus 6aceiiH € yCTAHOBEH M-
6akreprasieH ppamMOoUIaIeH INPUT, KOHTO NIPH TOBa Mpeobnanasa Hax Heopraunauns (K o p-
T e Hc K U, 1984). IlpuuuyHa 3a TOBa BeposATHO e No-kucenara cpena B Codniickus aceitH,
KOSITO B OTAC/HHM eTAaNH OT XWBOTA Ha TOP(EHKKA e JOBeXAana 10 HaMalsBaHe Ha XU3HeHaTa
OeHHOCT Ha OaxTepuuTe M O TAXHOTO OHPUTH3UpaHe,

| U B nBara GaceliHa MWHepaJN3AlyATa € CHHIeHeTHYHA Ha Top(bouarpynBaHeTo, HO BbB
Bbpraumara or Coduiickus GaceliH npeoGnanaBaT IJIMHECTHTE MUHEPAJN, a B HENeTa UM —

-~ anymocunvkatHara ceeraska (K o p T € H ¢ x ¥, 1984), Toxaro B BeoBPexKOTO HAXOMMINE
npeobnamaBalio € rpyHToBOTO Toaxpausane, B Coduiickus 6aceilH NOCTBIBA MHOTO HO-
TOJIAMO KOJIHYECTBO TepureHeH Marepual. KazaHoTo AOTYK Hajlara u3BoJa, 4e Bblpekd cXol-
CTBOTO B Pa3BUTHETO Ha Topdennte 6naTa, B KOUTO € cTaBano TopdoHatpynsaHeTo 3a beio-
6pexxoro Haxoauwe u Coduiiekus Gacedin, MexAy TAX UMa U CHIECTBEHW pasnuuus. Tosa
He TI03BOJISIBA, Na C€ JOMyCHE, Ye MeXJy JBaTa TOPGEHAKA © ChLIECTBYRATA NPAKa BPbL3Ka,
_JOpM W CaMO B OTJEJHH €Talu OT Pa3sBHTHETO WM.

3aknroueHue

I'naBHUTE MUHEPAJM, KOWTO U3rpaX AT HEOPraHMYHATA HacT Ha BhIMLIATA OT Benobpexko-
TO HaXOAMILE, Ca MHPHUT, XANKONUPUT, KAJINUT, KBAPL, UIUT U MOHTMOPHIOHUT. KBapieT €
TepUTeHeH, C HellpaBiJIHA ¢opMa HA 3IbpHATA W He3arjajeHu prOoBe, He € OHA MOMJIOXEH Ha
NPOOBIDKHTENEH TPAHCIOPT, KOETO Ompeness M 0JM30CTTa HA NMOJAXPaHBAILATA NPOBHHUMSA
~— Hal-BepOATHO CKaJuTe C FOpPHOKpenHa Bb3pacr. OCTaHAIUTe MUHEPANH ca _06pa3y1‘3a}m
no BpeMe Ha Topdoredesara, MuHepaJHHAT, XUMUYHHAT U MayepaJHUAT ChCTaB'CBHAETEN-
'CTBYBAT 32 HEyTpaJiHa Ji0 c1abo ankanya cpena B Topdenoro 6nato. IlocnaeqHoTo e 6o Mex-
JMHEH THIN C ME30TPOPHO NMOAXPAHBAHE ¥ B OTHEJHH €TaHH OT PA3BUTHETO CH — OBOraTeHo
Ha kasyuuit. TIpeobnanaBallio € TPYHTOBOTO NOAXPAHBAHE OT IOPCKUTE ¥ KPEIHHUTE BAPOBHILY,
H3rpaxaalliy rojsaMa yact ot Operosara nunns. Benemcrsue Ha ToBa B acounauus ¢ FIHHECTH-
' TE€ MHHEpaJH ce OTJara W KpUNTO3bpHECT KaluuT. Beno6pexkoTo Haxoauuwe He € 6uio nps-
ko cBBp3aHo cbe Coduiickus 6ace1m BBIIPEKH Y€ B Pa3BUTHETO HA ABaTa TOp(deHmKa ce Ha-
fensg3BaT MHOro OOuIM 4epTrd, ‘
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