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Munepasnien cbCTaB, T€OXUMHYHH OCOOEHOCTH M TEHE3HUC
Ha Cy/adUIHO-KapOOHATHHUTE - KOHKPELUH
Ha Dbasikanckus BbravuieH OaceifH

H. Kopmencku

Bucwr Munno-zeonoocxu uncmumym, 1156 Cogusn

J. Kortens ki~ Mineral composition, geochemical fealures and genesis of sulphide-carbonate con-
cretions in Balkan Coal Basin. Concretions from Lev Mine — Balkan basin were sampled. They were
analyzed under the microscope and by X-ray diffraction, chemical, lazer-spectral and semiquanti-
tative X-ray methods. On the basis of their mineral composmon they are identified as sulphide-car-
bonate concretions. The following minerals are established: pyrite Ist generation (massive, framboidal,
euhedral and xenomorphic), pyrite 2nd generation, marcasite, calcite Ist and 2nd generation, side-
rite, dolomite Ist and 2nd generation, magnesite and illite 2M1

The chemical composition of the concretions is: Fe — 7.6%, Ca — 5.2%, Mg — 3.9%, —
1.4%. 19 trace elements in the concretions and 20 —— in the coal were identified and their average
contents compared. The concentrations of most of the elements are high and for Mn, Zr and Zn —
considerably higher (from 7 to 18 times) in the concretions. This is explained by the manner of supply
of the elements and their affiliation to the organic substance of coal.

Four mineralization stages are divided: 1) sulphide, 2) carbonate, 3) secondary pyritization,
4) secondary carbonatization. The first stage is in general related to the deposition of sulphide mine-
rals during peat formation. The other three may be related to the formation of the concretions — the
main being the carbonate stage during the late diagenesis. The third and fourth stages are related to
later solutions, partial recrystallization and deposition of minerals in fractures.

BbBenenue

KoHKpeluHTe, uHeTo H3yuaBaHe e NpeAMeT HA Hacrosumara pabora, ca BaeTH OT BBIVIHLIL-
HUTe MJacToBe B.MHHA ,JleB“, KosATo e B 3amafgHara yact Ha Dankauckusa Gaceiin. 3a
YCJIOBHSITA, IPH KOHUTO € CcTaBaJso TophoHaTpyNBaHeTo B OaceiiHa, ca H3Ka3BaHH pa3jIHyHH
xunores. KameHoB u gp. (1964) npusexpar paHHy 3a jsaryHHa, a HukoJao0B
(1979) — sa naryHHo-6apoBa ob6¢ctTaHoBka. B 0 Hu e B u ap. (1975) gonyckar nepMaHeHT-
HO BBIJeo6pasyBaHe M HaJHuHe Ha fABe BbrieHocHH HHBa. H aues (1977) o1aens
ajsyBHaJBH, esepHH U Os1aTHH panHecH. [TeT p o B (1983) BB3 ocHOBA Ha ce AUMEHTONOXK-
KM H3C/lelBaHHs ONpefiesisl BbIIGHOCHHS [eHOMAaHCKH reOKOMIIEKC Karo napanHMHHYeH
MACHUHHKOBO-aPTHJHTEH ¢ JBe NMayKH — JIKNMHHYHA M napannusa. B paiiona Ha MuHa
»~1eB" e pasBUTa caMO JIMMHMUYHATA KOHIJIOMEpPAaTHO-NSIChbUHUKOBO-apTHJIHTHA TadkKa.

MeTonuka Ha uscaenBaHe

MukpockonckHTe H3cJeJBaHHs ca H3BBPLIEHH ¢ YHHBepcasJeH MuKpockon NU-2 BBB
Bb3JlyLUHA cpefia U MacJ/ieHa HMepcHs. JIazepHocTeKTpa/lHHAT aHAJN3 e HaNpaBeH Ha anapa-
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typa LMA-1. 3a onpegensiHe Ha XMMHUYHHMSA CbCTaB Ha KOHKpeIMHTe -ca’ H3MOJ3yBaHH
KJacHyecKHTe MeTogu B saboparopusita Ha LIHWJI ,Teoxumna“ — BMIH.. Ocrananure
aHaau3u ca uspbpiueHu cbio B LLHWJI ,Teoxumus®, Kakrto c/egBa: peHTTeHOCTPYKTYP-
HUsiT — Ha anaparypa THN TUR-M-60, pentreHo-mudppakUHOHHUAT — HAa PEHTTEHOB
nubpakroMervp THN JAPOH-1, ¥ noayko/anYecTBEHUSAT CreKTpaseH — Ha creKTporpad
HCII-28.

Muﬂepa.nen CbCTAB Ha " KCHKpenuurte

H3csieaBaHHuTe KOHKpelldH ca ofpa3yBauus ¢ JelOBHAHA HJH cyOcdepHuHa dopma c
pa3mepu oT Hakoako o 50—70 cm. EpgvHuyHM KoHKpelLHH MMar U cyOUMJIMBIPHUHA
topMa, Kosito Ma ke x o HoB (1977) cBbp3Ba ¢ masneonoysH. MHKPOCKONCKH H PeHT-
reHorpadcKu ca yCTaHOBeHH cyJadHAHH, KapOOHATHH H TVIMHECTH MHHepaJy.

Cyadpudnu muneparu

HpepcraBenu ca or nuput I 1 11 reHepauus u mapkasur.

ITupur I Popmata My Ha NpHCHCTBHe e pasHoobpasna. MHoro yecto ce HabJo-
JaBar jo6pe ocTeHeHH KpHcTasu — eBxefgpaneH (Wiese, Fyfe, 1986) uau vavomop-
tbeH. MunHues, Il uuwkoBs, nox neuar) nupur. Pa3sur e fo6pe B LMMeHTHpallATA.
Kap6oHaTHA Maca Ha KOHKpPeLHHTe Ka10 ¢ IMHHYHH KpHcTaau (taba. I,1), mocrvraiu ao
1 mm, uiu KpHCTaNHKU arperati ¢ pasMepH Ha OTIEJHHTE KPHCTAJIH OT YaCTH OT MMKpPOHa
1o feceTKH H cToTHLM MHKpOHH. Tlo-psagko ce HabarogaBa ppamboyaneH NUPHT B acoLHa-
iU ¢ PUHOKpHCTaJeH eBXeApaJseH nupHuT (taba. 1,3). YcraHoBeHu ca raoby/H ¢ paBHO-
MepHa MHHepaJ/IH3AIHA U CHMETPHUYHO MoApeKRaHe Ha kpHcTaauTe (taba. 1,3 — cpepara)
H TaKHBa c HepaBHOM€pHa MHHepanH3auusd. (raba. 1,3 — gosay). MacHBHUAT MHPHT H3-
rpaxja Jiellld H 3bpHa c HelpaBHJHA dopMa M llopecTa cTpyKTypa (raba. 1,3 — rope).
B KoHKpelUHHTe MHOTO YecTO,ce HabMoAaBa H KceHoMopdeH MHPHT, KOHTO H3KPHCTANU3KPa
B PAaCTHTE/HH ThKaHH, KaTo 3aNbJBa KJeTbYHHTE UM otBopH (taba.,5;111,2,3)u B exuHHY-
HH CJy4YaH-3aMecTBa caMuTe. TbKaHu (raby. 1,1; 111,5).  JlasepHocneKTpajHHAT aHAIH3
YCTaHOBABA HAJHWYHETO HA CJeJAHHTE eJeMeHTH- anMecu Mn — B crawvpxanue or 0,01
10 0,3%, Cu.— ot 0,001 10 0,005%, Ti — o1 O, 3 1o '1%, B oTAenHK 3bPHA, B OTHENHH aHa-
ausu Pb — 10 0,1%. .O’l‘KpHBaT ce u'Siu Al — go 1%, KOHUTO ca 3acebeHU BePOATHO €
riuHecTHTe MHHepasH. [To NpUCHCTBHETO HA e/leMeHTH-TIPHMECH Ce OT/IMYaBa ppambounal-
HHAT MHPHUT, B KOHTO ce ycTaHOBABA M Be, MOCTBONM BEpOATHO ¢ OPraHHYHOTO BEILeCTBO,
CBAbPXKAHHETO HA Mn e Ha#i-BHcoko — no 0,3%, a ua Cu e naii-uucko — xo 0,001 %, -
Rokato Pb He ce orkpHBa.

IMMupurt Il. 3anbasa nyKHaTuHm‘e, BB3HHKHAMH TpHU yI]JI’bTHﬂBaHe Ha KOHer'-
LMHTe, KaTo OKOJIO TAX KOpoAHMpa KapGOHaTHHTE MMHepaslu W TH 3aMectBa (tabu. 11,3;
111,4). B nykHaTHHHTe e MacHBeH, MJIbTeH, 4 OKOJIO TAX — NOpecT. 3albJBa ChILO MHKPO- .
NYKHAaTHHHM M Npa3HUHU B LIMMeHTHpalara KapGoHarsa Maca (ta6a. I11,1). Tlupursr or
Ta3u reHepauHsi HHKPYCTHpa Beye. MHHepasM3HpaHHTE OT KapOOHATHH PA3TBOPH pacTH-
TeJIHH TbKaHH. 3aMecTBa NpeAHMHO MHHepaJsUTe, 06pa3yBaHu MO JHTHHHHO-1e]yJ103HHS
MaTpHKc, H OTYacTH Te3H, H3KpHCTanH3upaau B JyMenute (rabna. 11,2). C nasepHocnex-
TPaJHHUA aHaNH3 ca YCTAHOBEHH MOYTH CbUIHTE eJeMeHTH-NpHMecH KaKto B nupHT 1 ¢
H3kaouenHe Ha Be, Si u Al. TlpaBaT Brneuar/leHHe MO-HHCKHTE CBHABPXKAHMA Ha Mn —
%00,01%, n Ti — 10 0,3%, u npucscrsrero HaCau Mg — 10 0,1%. BepositHo nocJeHHTe
ca 3aceGeHs NpH. 3aMeCTBAHETO Ha KapOOHATHHTE MHHepaJH. :

M.apkas3ur. Ha6mogasa ce no-psiako or MHpHTA. To# e macuBeH, nog dopMara
Ha 3bPHA M JIeIH OKOJIO KCEHOMOPGhHHS MHUPHT, KOHTO 3aMecTBa (Pro3€HU3MPAHH THKAHH
(rabn. I1,1; I11,5). ITousixora e B acouuanus ¢ mMacusuus nupur I (ra6a. I1,1). He ce.
HadmonaBa ncesxoMopdo3a MO pacTHTe/HU ThbKaHH. MHHepaJbT e MOTBBPACH PEHTTeHO-
rpadcku. C JlasepHocNeKTpasdeH aHalH3 ce YCTAHOBABAT CJEAHHTE eJleMEeHTH-TPHMECH:
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Ta6aunal
Pasyamamu om xusmuuxus anasu3 na Konxpeyuume

EneMentn Fe | Ca | Mg | Al He%::‘;zrl""“ Menea
CpeaHo cbabpxaHue, %, 7.6 5,2 3,8 1.4 37,4 71,1

Mn — or 0,03 5o 0,01%; Cu — 0,003%; Pb, Ca, Mg — 0,1%; Si, Al — 10 1%. [TpaBu
BleyaT/ieHHe NMOo-HHCKOTO cbhbabpxkanHe Ha Ti — 0,03%, B cpaBHeHHe ¢ MHpHTA.

Kap6ornamnu muneparu

Ipencrasenn ca ot cuieput, Kaauur I u I reHepauus, gosomut I u I renepauus u
MarHesuT.

Cupgepurt. CsBbp3aH e NOYTH H3UAJNO ¢ MHHepPaJH3HPAHHTE PACTHTEAHH ThKaHH.
B orpenuu cayyan Tofi 3aMecTBa JIMTHHHHO-1EJYJIO3HHSI MaTPMKC Ha AbPBECHHa, UHHTO
KJIETDYHH OTBOPM ca 3anbJHeHH ¢ KceHoMopdeH nupur (taba. 111,2 — rope). Haki-uecto
ce Ha6J0xaBa cHAEPHTH3aUHA Ha TEKCTHHHT ¢ (p1o6adHHUT B KJETHYHHTE OTBOPH (Taba.
1,6; 11,2). MiMenHo B Te3n pacTHTeNHH THKaHH ce YCTAHOBSiBA HHKpYycranus c nupur 1l
(raba. 11,2), abnxkama ce Ha KopogHpaHe HA CHJAepHTa OT CY/AbHIHH PAa3TBOPH H NpPeoT-
JlaraHe Ha NHPHT. Bb3MOXKHO e y4yacTHeTO Ha CHAepHTa H B LIHMEHTHPALLOTO BellleCTBO Ha
KOHKpPeLlHHTe B CMec C OCTaHaJuTe KapGoOHAaTHH MHHepaJH H oTyacTH ¢ (PHHO3BpHeCTO
FJIMHECTO H OpPraHWYHO BellecTBO, 3aceGeHH NMpPH KOHKpelHoo6pasyBaHeTo. MuHepansT e
NOTBBPAEH peHTreHorpadckH, a NpH Ja3epHOCNEKTPaJHHA aHaJH3 ca YCTaHOBeHH cJjex-
HHTe esleMeHTH-nIpuMecH: Ca — 50 5%; Mn — 0 1%; Ti — 10 0,3%; Cu — a0 0,005%;
Si, Al — 10 0,01%, caegu ot Sr 1 B oTAe/HH aHaau3u Be — 0,001.%, Mg — 10 1%.

Kaannurt . [Ipeo6ragasaumoro KoJHYeCTBO e B IMMEHTHpAIaTa Maca Ha KOHKpe-
uuuTe. BepofiTHO e 3aMecTBaJ XYMYCHHTe Te/M WJH e H3KPHCTAJM3Hpa] MeXAy TAX,
3ace6BalfiKH PeJUKTH OT [NIHHECTO W OPraHH4YHO BellecTBO, NMOPafH KOeTO HMa Mopecra
crpykrypa (ra6a. I,1; 11,3; I11,1). 3anbasa npasHuHUTE MEXAY eBXeApPaJHHTE NHPHTHH
KPHCTAJ/H, KaTo NJBTHO I'H OKOHTYPBA, a NOHSAKOTa KOpoXHpa Hain 3ace6siBa HAKOH OT THAX
¢ Manku pasMepH (ra6a. 1,2). Kaauur I no-psaako 3aMecTBa JHUTHHHHO-LeNY03HATa ThKaH
Ha AvpBecuHara (tabn. 1,5; 111,3 — rope). B egnHHUHH cayuad H3KpHCTAAH3HpA B KJe-
THYHHTE OTBOPH HA NMHUPHTH3UPAHHU pacTUTeNHH TbKaHu (raba. 11,1 — B cpepara). Ycta-
HOBEHH ca cyleAHHTe eNeMeHTH-npuMecH: Fe — 10 5%; Mg — ot | 10 5%; Mn — 50 1 %;
Cu — 10 0,005% ; Be — 10 0,001 %, u caieau or Sr. 3a pasauka ot CHAepHTa He ce OTKPHBa
Ti. YcraHossBar ce ome Si — xo 0,03%, u Al — 1o 0,01%, or 3ace6eHOTO TJIHHECTO
BelIeCTBO.

Kaauur . OrjoxeH e N0 NyKHAaTHHH, Bb3HHKHAJM MPH YMIBTHABAHETO Ha
KOHKpeLHHTe KAaKTO B liMMeHTHpaulara Maca (ra6a. 11,2), Taka u B MHHepa/iUsHpaHHTe
PacTHTE/NHH TbKaHH — TNpPoCHYA CHAEPHTH3HPaAH TEKCTHHHT ¢ dnobaduuur (taba. 111,6).
B HAKOM c/ayuyaH no Te3W NMyKHaTHHM e cTaBaJjo W oTMectBaHe (ra6a. I1,3). Kanuur I e
no-kvceH or nupur 11, Koeto ce umoctpHpa Jo6pe ot cbilara dpurypa. 3a pasiHKa OT
KaJuHT | BTODHYHHAT € NI'bTeH H MacHBeH, KaTo NMOHSAKOra KOpoAHpa MacHBHHS NMHPHT H
3ace6siBa peJIMKTH OT Hero (ta6s. 1,4). EneMeHTHTe-NpHMecH ca B CbABPKAaHHS KaKTO B
Kaauur I, xato eAnHcrBeHo Be He ce ycraHossiBa.

Honomur 1. YcraHoBeH e mpeguMHO B IIHMEHTHpaAllaTa Maca Ha KOHKpeLHHTe
(ra6a. 11,1; 111,4), kato nogo6Ho Ha KasuHTa e 3ace65iBa PEJHKTH OT I'JIHHECTO H opra-
HHYHO BelleCTBO H HMa MNopecta cTpykrypa. [lo-yecTo oT Kaauura MHHepaJIM3Upa pacTH-
TeJHH ThKaHH (Taba. 111,2 — nony, 3 — asicHO) HAKM H3KPHCTAIHM3HPA B KJIeThUHHTE OTBOPH
Ha nupHUTH3HpaH ysuHHT (taba. 11,1 — rope asacHo; 111,5). C nasepHocnekTpaHus aHa-
JIH3 ce YcTaHOBABAT caeAHHTe eseMeH H-npumeck: Ca u Fe — xo 5%, Cu — no 0,005%,
caenu ot Sr, Be — 0,001 % . KoavuecTBoTO Ha Mn e 0-MaJIKO OT TOBA B OCTaHa/ UTE Kap06o-
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Hati — 0,1—0,3%, a Ha Ti e Hait-ronsiMo — fo 1% . Haii-BHcoko € cbabpXKaHHeTo Ha
Al u Si, cvorBero 0,5—1% u 1%. ’

Hoanomur Il Toxo6uo Ha Kaauut 1] 3anbaBa nykHatHH, 66pa3yBaHi B KOH-
KpellHHTe 1o BpeMe Ha KarareHe3arta (tabus. 111,4). OtnoxeH e npu BropHuHaTa KapOoHa-
TH3auusi. CbabpIKaHHETO HA eJleMeHTHTe-TIPUMECH e KaTo B l(OJIOMl/lT I, kato Be He ce
YCTaHOBSIBA.

Maruesur. BJIH38 B CbCTABa HAa UMMEHTH PALOTO BELECTBO, KaTo CaMoO B OTAe/HH
KOHKpeLlHH e B Nno-ronsiMo kKosnuectBo. O6pa3yBa ce ciefi KaaluTa U ZOJOMHTA, NOpajH
KOeTO 3al'b/Ba NpPasHHUHHTE U e ¢ MaJKH pa3MepH. [ToHsikora oKOHTYpBa eXpoKpHcTaleH
eBXeApaseH nHpHT (taba. 1,1). ITo-nabreH e or ApyrHTe Kapb6oHaTH OT UMMeHTHpallaTa
Maca Ha KoHKpeuHHTe. JlasepHOCTeKTPaJHUAT aHANH3 YCTAHOBSABA MOBHUICHH CBHABPKA-
Hua Ha Fe — 10 5%, Ca v Mn — 0 1%, Ti — 0,3%.

Taunecmu munepary

U nwnr 2M,. JnardocrupaH e upe3 peHTreHogHdpaKLHOHEH aHaNu3. 3anb/iBa NPasHHHH
B UMMeHTupawmara maca (taba. 1,1; I1,1,3), B MUHepa/u3UpaHUTE PACTHTENHH TbKaHH
(ra6a. 1,6; 11,3,6) 1 okoso cyapuanute Munepanu (taba. 1,2; 11,1). B pacTHtennnre ThKa-
HH OKOHTYpBa CHAepHTH3HpaHHTe (aobadenu (raba. 1,6; 11,3).

XHUMHUEH CbCTAB ‘Ha KOHKpELUHHTE

C HanpaBeHHS XHMHYeH aHAJIM3 ca YCTAHOBEHH TJIaBHHTE €JIeMeHTH, M3Tpampiaiuy CyJ-
duxHo- Kap6ouamme KoHKpetiH. CpeiHHTe CHAbPKAHHA HA TE3H eJeMeHTH ca H3J0XKeHH
B Ta6a. 1. B Hafi-roisMo KonuuecTBO e KeJsi30T0, KaTo mpeoGaagasa Fedt, koero npu
XPIMH‘-XHHﬂ aHaJIu3 ce MOJYYaBa 3a CMeTKa Ha CyJbHIHHTe MUHepaaH. SIBHO e, ue nocJjep-
HHTe TpeobsafaBar Haj CHIepHTa, Olue MoBede, 4e uact ot Fe?* e usaoMopdeH npumec B
ocraHasure Kap6oHatH. [Toce fHOTO ce yCTAHOBSIBA Upe3 Pe3yNTAaTHTE OT Ja3epPHOCNEKTpas-
HHs-aHaNH3, H3JI0KeHH To-rope. Bucokoro cbabpxanHe Ha Ca ce qbJAXKH Ha dakKra, de
npeo6.nanaaa KaauurbT. Yacr or Ca ‘e cBbp3ana ¢ npeobsafaBaiioro KoanuecTBo ot Mg
B JosloMHTa. Al e cBBp3aH ¢ IJIHHECTOTO BellecTBO, Kato Si ocTdaBa B Hepa3TBOPUMHUS
OCTaTbK, NOPaZH KOETO He e YCTAHOBEHO TGYHOTO MY ChAbpXKaHHe. 3arybara npu Haraps-
HeTO Ha KOHKpeIlHHTe € Npejjd BCHYKO 32 CMeTKa Ha KapGoHaTHTe H cympHAHaTa Cﬂpa HO
HacT OT. Hesl ce ABJIKH Ha 3aceGeHOTO OPraHMYHO BElIECTBO.

B Tabn. 2 ca H3moXeHW peadyntaTHTe OT CNEKTPAJHHS aHANH3 Ha KOHerHHHTe "
Bbmumara H 3a' CpaBHeHHe KJapKa 32 KapOOHATHH' CKaJH ¥ HEpPHH BDLIVIHIIA. -

ChabpXKaHUATA HA NOBEYETO eJeMEeHTH:IpHMeCH 3HAYHTeJNHO MPEBHIUABAT Knap‘m
3a kapGoHarhHute ckanu. HMakmoyenue npaBaT Takusa €JemeHTH Karo Mn, St, Kouto ca
THIOHYHH 32 ‘KapOoHATHTE, U eJleMEeHTH, KOHTO He ca THNIOMOD(HHW 3a BBLIAKIATA OT Ban-
KaHckHus 6aceilH. — Ni, Ge, Mn, Y.

3a BBIVIHLIATA € H3BeJeH Pejl Ha THNOMOP(HOCT Ype3 CPaBHABaHe Ha CpeHHTE CBABD-
KaHHA Ha esleMeHTHTe ¢ KJapKa 3a uepHHTe BBIMIA. Toit HMa clegHus Bux: Sn—Sr—
Cr—Mo—V—Be-Ba—As—Zn—Ag—Co—(Sc, Cu)—Ga—Mn—(Ni, Ge)—Y--Pb—Zr.
B kpast Ha T03H pex ca esementute Mn, Ni, Ge, Y, Kouto, cpaBHeHH ¢ KJapKa Ha Kap6o-
HaTHHUTe CKaJlH, ca B N0-MaJiKo KOJHYeCTBO H B KoHKpeunHTe. TpsiGBa Jia ce orbesiexH, de
HSIMa eJleMeHTH, KOHTO Ja HafBHIIaBaT 3HAUHTEJHO KJapKa 3a YepHHTe BBravia. dopu
TE3H OT M'bPBATa MOJIOBHHA Ha pefa — or Sn Ko Zn, ca che chabpxKauug or 2,8 po 1,4
I'bTH TIO-BHCOKH 0T KJapka. OkoJokJapKkoBH ca Konudectsara Ha Ag, Co, Sc, Cu, a na
OCTaHa/MTe. efleMEHTH ca NMo-HHCKH, Kato ocobeHo ToBa ce oTHacd 3a Y, Pb u Zr.

[To BenMunHaTa HA KoehHLMEHTA HA KOPeJalHs ¢ TeleJHOTO ChIbpKaHHe Ha BBIJIH-
11aTa € H3BeJeH peX Ha NPHBBP3AHOCT KbM OPTraHUUYHOTO BellecTBO, KOHUTO HMa CJelHHs
gl«m ZMo MGe—Nl—Co —Be—Zr—(Pb, Ag)—Cu—Cr—As—Ba—(Y, Ga, V) Sc—Sn—

r—Zn—Mn
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Tabnuna 2

Cpednu c508pHCARUR HA eAeMeNmUmMe-npuMecy 8 KONKpeyguume u

888 ss2auuama

Cpeaso CbabpxkaHue
(g/t) 8 Knapx aa Knapxk aa
EneMmenty kapGoOHaTHH llepHI:*B'bl‘-
KOHKpeuMuTe | Bhrauuara | CKATM*, g/t | mmma™*, gjt
Se 2,6 2,9 1,0 3,0
A% 82,6 56.5 20,0 31,0
Cr 130,0 - 33,9 11,0 16,0
Mn 1006,0 57.2 1100,0 95,0
Co 6,0 538 0.1 5,2
Ni 3,2 7,3 20,0 16,0
Cu 72,0 17.9 40 18,5
Zn 115,0 30,2 20,0 22,0
Ga 8,0 6,0 4,0 7.0
Ge — 1,4 0,2 2,9
As 120,0 30,0 1,0 20,0
Sr 380,0 202,0 610,0 76,0
Zr 58.6 5,9 19,0 41,0
Mo 1.8 5.8 0,4 3,0
Ag 1,4 0,5 x.10-2 0.4
Sn -’ 1,0 2,8 x.10-1 1,0
Ba 520.0 213.7 10,0 130,0
Pb 58,0 8,4 9,0 25,0
#*Tlo Turekian, Wedepoh! (BoiATxkeBHy u nzp.,
1970) .

** Mo OnoBuy u ap. (1985)

Hsusano KeM oprasHyHOTO BelecTBO ca npHebsp3aHun Mo, Ge, Ni, Co u Be, a kmM
HeopraHuuHoro — Sn, Sr, Zn u Mn. OcraHajuTe eleMEHTH ce KOHHEHTPHUPAT U B OPraHHu-
HOTO, U B HEOPTaHHYHOTO BellecTBO, KaTo B MO-TO/NAMA CTeMeH ¢ MbPBOTO ca CBBLP3aHH
Zr, As, Ag, Cu, Cr, Pb, Ba.

ﬂpu CpPaBHABaHe Ha CpelHHTe ChABPXKAHHSA HA eJeMeHTHTe-NpHMecH B KOHKpeuuuTe
H BbB BBIVIHLIATA C€ YCTAHOBABA, Ye B N'bpPBUTe ps3ko npeobiagaBatr Mn — okoso 18
N'BTH MO-TOJSIMO KoaWuecTBO, Zr — 10 nbtH, Zn — 7 nwrH. [loBeyero or eJeMeHTHTe ca
CBILO B N10-BHCOK2 KOHLEHTpallHs B KOHKpeluHHTe — oT 1,3 10 4 'eTH. BAH3KH ca cbaBpIKa-
Husata Ha Sc u Co, a ocraHasHTe ca ¢ MO-TOJSIMO KONHYeCTBO Bbe Bbrauumara — Ni, Mo,
Sn — okoso 2—3 nbTH, a Ge He ce YCTAHOBSBA B KOHKpELHHTE.

ToBa pasnpefiefieHHe Ha eNleMeHTHTE € CBBP3aHO JO roJisiMa cTeleH ¢ NPUBBbP3aHOCTTA
UM K'bM OPraHUYHOTO BelllecTBO Ha BbriiHmara. MacneasannaranaBo ATt ke B H'u u ap.
(1983) nokaspar, 4e pefuua eJeMeHTH 06pa3yBaT MeTaJOOPraHHYHH CHeXHHEHUS C XYMH-
HoBHTe KHcesinky npu pH ot 3 1o 6, a npu no-ankanHa cpefa MoraTt JiecHo Ja npeMnHaBaT
B PpasTBOpH.

SIBHO e, Ye eJeMeHTHTe, CBBP3aHH ¢ OPTaHHYHOTO BelleCTBO Ha BbIaHiAaTa — Mo,
Ge, Ni, Co, ca o6pa3yBajH ycTOHNYHBH MeTAJOOPTaHHYHH CheAHHEHHS B Topda M He ca
OHJIH MOGHJIM3UPAHH OT NO-aJKaJHHTEe PAa3TBOPH, H3TPafHIH KOHKpelnHTe. [IpHcECTBHETO
Ha H3BeCTHO KOJIMYECTBO OT TAX B NocJefHHTe H 0oco6eHO 110-BHCOKOTO ChAbpIKaHHe Ha Be
ce OGSICHAIBA CbC 3ace6fiBaHeTO MM NPH MHHepaJH3NpAHeTO HA pacTHTeJHHTe TbKaHH.
OcobeHo 3a Be TOBa ce MOTBBP¥KAABA W OT (aKTa, Ye C Ja3epPHOCNEKTPaseH aHaJH3 ce
ycraHoBsiBa caMo B | reHepauksi Ha MHHepaJaurte, a eneMeHTH Karo Ni, Co, Mo MHoro
YyecTO yyacTBYBAT Karo M3oMopduu mpuMecu B nupura (Boran, Kpeidr, 1981).

I'pynara eseMeHTH, cBBbP3aHH B NO-TOJISiMa CTE€NEH ¢ OPraHHYHOTO BellecTBO — Zr,
As, Ag, Cu, Cr, Pb, Ba, siBHO ca ofpasyBajii NMO-MaJjKo YCTOHUMBH MeTaJoOpPTraHHYHH
cbepudenns, Ilopagu ToBa Te ca OHIH MOOMJIH3HPAHH OT Kap6OHATHHTe Pa3TBOPH H KOH-
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TABJHULA 1

EBxexpaied nupuT (p) CpeA UMMEHTHpAlla Maca OT MarHe3WT (mg) W kaauuT (c). ¥YB. X 100
Esxeapaned nuput (p), crnoeH ¢ Kaixuut (¢} ¥ goaomut (d). ¥e. X 100

. ®pamboujganeH (p;) u eBXefipaneil (p.) NHPUT (MacjaeHa HMepcusi). ¥YB. X 800

MacuseH (py) v eBxeapaneH (pe) nmuput. Kaauur [ (cl), xanuur 11 (cII). ¥B. X 150
Kcenomopden nupHT (py) B JyMeHHTE Ha ROJOMHTH3HpaHa pacTuTenHa ThkaH (d). ¥B. X 150

O e W N -

CulepUTH3HDAH TEKCTHHUT ¢ GoGadunuT B KJAeTbuRUTe OTBOpH. ¥B. X 150



TABJHUIA I




TABJHUITA II

1. MacuBeH nupHT (Pm) ¥ MAPKa3UT (m) OKONO KCeHOMODGhEeH MUpUT (MTHPHTH3MPaHa PACTHTENHA ThKaH)
(px) ¢ kaauuT I (1AaB0) M posomut I (asicHO) B nyMmenute. ¥B. X 250

2. 3aMecTBaHe Ha CHIEPHTH3HpaHa pacTuTesHa ThKaH (s) ¢ muput II (p). ¥B. X 500

3. IMupurt I (pI1) v kannut I (cI), npouenenn or xanuut I1 (cII). ¥B. X 150



TABJUILA III




TABJIHUILA III

I. UumenTHpawa Maca oT Kaauut I (c),npouenena ot nuput 11 (p). ¥B. X 150

2. KceHoMOpdeH MHPHUT B JIYMEHHTE Ha CUAEPUTH3MpaHa (S) W AOJOMHUTH3MpaHa (d) pacTHTeJHa TBKaH.
¥B. X 250

3. KceHoMopdeH MUPUT B JIyMeHHTe Ha KaJUMTH3HpaHa (C) M AOJOMHTH3HpaHa (d) pacTHTesNIHA ThKaH.
¥YB. X 250 i

4. TTupur I (p) u ponomut I (d), npouenenu ot gosomut 11 (dI1).-¥YB. X 150

5. MapkasuT (m) OKOJIO KCeHOMOpdeH NHPHT (MHPUTH3KPAHA PACTHTENHA ThKaH) (Py) C AOJOMHT (THMHO)
B KJeTbUHHTEe OTBOpPH. YB. X 250

6. CupepuTH3NpaHa pacTHTeNHA ThbKaH (S) ¥ MacHBeH NMUPHT (Pm), npoueneny oT xaauut II (cII). ¥Vs.
X 200



IleHTPHPAHU B KOHKDEUHHTE, KbAETO ChbAbpxKaHHeTo UM e ot 2,5 1o 10 mbTH mo-BHcOKO B
cpaBHeHHe ¢ Bbraumara. KonHuecTBara Ha eleMeHTHTe, 3a KOMTO NpeobJajiaBalara gop-
Ma Ha NPUCBCTBUe BBB BBHIVIMILATA e HeopraHnuHara — Y, Ga, V, Sc, npesnmasar He3Ha-
YyHUTEJHO Te3H o1 Bbraumara (qo 1,8 nbru). Or TAX NMo-Majka yacT € 6Msa CBbP3aHa B
MeTaJIOOPTaHHYHU Che{HHEHHS W pasTBOpeHa oT Kap6oHaTHHTe pa3tTBopH. Or ejleMeHTHTe,
CBBP3aHH ¢ HEOPTAaHUYHOTO BELIECTBO HA BBIVIMILATA, C NMO-BHCOKO ChAbPIKAHHE B KOHKpe-
uuHute ca Mn, Zn, Sr, a Sn e ¢ no-HHCKO. Mn He e THIOMOpdEH eJleMeHT 32 H3cJelBaHHTe
BBIVIHIIA (HAaMHpa ce BBB BTOpaTta yacT Ha pela Ha THnoMopdHoct ¢ koepuuuent 0,6) u
SIBHO € NMOCTBIHUJ B TopdeHHKa ¢ KapBoHaTHUTe pa3TBopH. C TSIX BepOATHO & MOCTBNHA U St
WU N'BK € 6HJT H3BJeueH oT Topda, ThH KaTo KOJMHYeCTBOTO MY BB BBIVIHILATA NIPeBHIIABA
3 mpru KaapkoBoto. CbabpxaHHeTo HA Z1 e 3,5 MBTH NMO-BHCOKO B KOHKpPELHHTE, KbAETO
TOH ce € KOHUEHTPHPaJ B cyAdugHuTe MHHepaH. [To-MaaKoTO KO/THYecTBO Ha SN B KOHKpe-
LHHTE Ce XbJXKU BepOATHO Ha MPHUCBCTBHETO MY BB BBIJHLIATA NPEeJHMHO KaTO aKLLeCOPHH
MHHepaJi, NMopajy KoeTo He € MOTBJ Ja Gbjae MOOHJIM3HPaH OT NMOCTHIHJIHTE Pa3TBOPH.

Ot eseMeHTHTe-TIPHMECH, YCTAHOBEHH B KOHKpellMHTe, HHTO eAHH He NpeJACTaB/ABA
HHTepeCc 3a H3BJHYaHe MOPafH HHCKHTE MM CBAbPKAHHA.

Auanus wa pesyaraTute

ITpu o6pasyBaHero Ha cyapHIHO-KapGoHATHUTE KOHKPEIMH MOTAT Ad Ce OTAEJST ClleHUTe
yernpu erana: l) cyadugen; 2) kapbonateH; 3) Ha BTOpHYHA THPUTH3ALHA; 4) HA BTOPHUHA
Kap6oHaTH3alHA.

ITepBHAT eTan e cBBP3aH ¢ OTJAaraHeTo Ha cyAdHIHHTe MHHEPaJH Mo BpeMe Ha Topdo-
rede3ata. B Topda Hali-Harnpen ca ce OT/JI0XKH/IM MAacHBHHAT NHPHUT H MapKa3HThT, a clief
ToBa hpaMOOHAATHUAT H eBXeAPaTHUAT NUPHT. TOBA € pelbT, N0 KOUTO ce OTJaraT pasJHu-
HHTe GopMH Ha mHpuTa, criope Wiese, Fyfe (1986). Or KceHoMopdHHSI NHPHT,
KOHTO ce e o6pasyBan B Kpas Ha AuareHe3ara, Hal-HanpeJ e U3KpPUCTaJH3HpaJ TO3H B
JIyMeHHTe Ha PacTHTeNHHTE TBKaHH, a cjell TOBAa M TO3H, KOHTO 3aMectTBa (y3HHHTA.
INceBomopdosara Ha NUPHT NO GIO3EHU3UPAHH THKAHH ce NIPHeMa 32 KbcHOAWareHeTHYHa
ordiodyp, Capbeena (1975), IItax uap. (1978). [Togo6HO NHPHTH3HPAHE HA
(Y3HHHUT e HaBIIOaBaHO M BBB BbIJHIIATA 0T BajxkaHckusi Gacefid olle or MHHYeB
(1956). ®pambouanHHuAT NHPUT B KOHKpeLHHTE e B GIH30CT 4O MHHepaJH3upaHHUTe pacTH-
TEJNHH TbKaHH U OKOJIO Hero M3KpHcTalH3Hpa W JpeGHOKPHCTANHUAT eBXeJpaJieH MHPHT.
Kakro B MacHBHHS, Taka H BbB hpaMOougaiHusi MUPUT ce 3acebABa PUHO3BPHECTO TJIH-
HeCTO BellecTBO.

BropusT eran npornya B cTagus Ha KbcHarta AHareHe3a. B ropda nocTenBaT pasTBOpH,
CbAbPXKaUlH KajlHeBH, MarHe3HeBH, »KeJe3HH H KapOoHaTHW HOHH, HacTblBa CylepHa-
cuiade ¢ CO,, koeto cnopeX Ferguson et all. Munuesn, IIIuwwkos, nof
neyar) NpegU3BHKBA KpHCTalH3auusi Ha kKapOoHaTHTe B KapOGOHATHHTe KOHKPEUHH.
IocTpnneHnero Ha TaKHBa BOAH € BB3MOXKHO HJIH ¢ MOPCKH TPAHCTPECHH, HJIH OT I'PYHTOBO
noxxpaHBaHe. IIbpBUTE ca ocobeHo 6GaaronpHsiTHH 3a 1IOBHLIEHH cbIbpXKaHusi Ha Ca
(Kusunpwre#in 1975) u 3a o6pa3yBaHe Ha KapGoHaTHU KOHKpPELUH C TO-TOJSAMO
KosvuectBo Ha Mg (B o 1 x o B a, 1977). Cnopex Il et p o B (1983) napannunu nacaaru
OTCBCTBYBAaT B paioHa Ha MuHa ,JleB“. CnefioBate/iHO BTOPHAT eran TpsA6Ba Aa ce CBBpXKe
C aKTHBHO IPYHTOBO NOAXPaHBaHe OT OFPajHHTEe TPHACKH U 10pcKH BapoBHuu. Obpasysa-
JIMAIT ce pe3 I'bPBHS eTal NHPHT CTaBa LeHTbP Ha KPHCTAJH3ALHUSA, KBM KOHTO ce HacouBar
KapGonatHHTe pa3TBopH. C Hal-BHCOK esleKTpoadHHHUTET ca Ka/llHeBHTE, @ C HaH-HHCBK —
XeJslesuuTe KarHoHH. Ilopajgu ToBa Ha#-Hanpex e 3ano4yHan ga ce o6pa3yBa KaJUHUTDT, a
cJie], Hero JOJOMHTBT H MAarHe3HTHT CpejJi XyMYCHHTE TeJH H TJIMHeCTOTO BelleCTBO, Karo
OTYaCTH T'M 3aMecTBar, or4acTH 3acebsBar. Ha nocseiHOTO ce AbJXKH MopecTara cTpyKrypa
Ha LHMeHTHpamoro BewectBo (taba. I,1,2; I1,3; III,1). Tlpu uskpucranusupaHero Ha
KapOoHaTHHTe MHHepaJi 3amo4yBa o6pa3yBaHeTO Ha KOHKPEUMHTe OKOJIO MUPHTHHU 3bpHA
M KPHCTAJIH U PacTHTe/HH TbKaHH, HAKOH OT KOHTO ca YacTHYHO NHpHTH3HpaHH. Ot ocra-
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HaJlHTe KaJUHeBH H MarHe3neBH HOHH ce 06pas3yBart KaJlHT, LOJOMHT H Ha MecTa Marde3ur
MeXJ1Y MacHBHHMA H eAPOKPHCTAJHHUA eBXeJpaJjeH NMHPHT, KaTO ro OKOHTYPBAT NJBTHO H
Ha MecTta ro Kopogupar (taba. 1,2), a cbllo 0KoNO KceHOMOPHHUS MUPHT — B JIYMEHHUTe
WJIM B caMHTe pacTHTeHH ThKauu (tabua. 1,5; 11,1; 11,2,3,5). Caen cBbp3BaHeTO Ha NOYTH
BCHYKH KaJLHeBH H MarHe3WeBH HOHM 3amlouBa JAa M3KPHCTAJH3HpPA CHAEPHUT, KOMTO
MHHEpaJIM3HPa KAKTO JUTHHHHO-UENYJJ03HHS MaTpHKC, Taka H daobateHNTe B TEKCTHHHTA
(rabu. 1,6). ITonsikora cHAEPHTBT YYacTBYBa B H3IPaxKAaHeTO Ha KOHKPELHHTE KAaTo 4acT
oT UMMeHTHpainata Maca. [logobeH pex Ha MUHepaJU3allds YCTAHOBSIBAT NIPH H3cJeABaHe
Ha KOHKpelUHM, o6pa3yBaHH NPH pa3anynd daudecd, ¥ 3apuuku i u gp. (1971).
Cnopen 11X TO3H pex Wma BHjaa: Ca—Mg—P—Mn—Fe,

TperusaT eran e cBbp3aH ¢ Kpas Ha AHareHe3aTa M HayaJoTo Ha KartareHedara. [Ipu
YIJABTHABAHETO W CBKpalllaBaHeTO Ha KOHKpelMHTe ce 06pa3yBaT MYKHATHHH, NO KOUTO
HaBJIN3aT pas3TBOPH, CHABPIKAILM XKeJe3HH U cyaduaHu HoHH. [To nykHaTrUHHTE ce oTnara
nupHr 11, Kofito 3amoyBa na KopoxHupa KapGoHatHTe oKoJo 15X (ta6a. 11,3; 111,4). Flpu
TOBA TOH 3aMecTBA Hal'bJHO KapOOHATHOTO BELIECTBO, KATO TOYHO KOMHpa mnopecrara My
CTPYKTypa H oOXBalla peJMKTHTE OT TJIHHECTO M OPraHHYHO BeleCTBO, ChADBPIKAILH ce B
UHMeHTHpalara Maca. Koraro nykHatuHure ca B 6J1H30CT A0 MHHepaJH3UpaHU pacTHTe-
HH TbKaHH, H3TpajeHu oT cHaepHT (ncerroMopdhosa no TeKCTHHHUT ¢ haobadbuunT), nupur 11
MHKPYCTHpA CTeHHTe, KAaTO 3aMecTBa KapboHarhus MuHepas. Kopoaupa U cHiepHTH3Upa-
HuTe ProbadeHn oT BBTpellHocTTa Ha KaeTkuTe (126.a. 11,2). Ha durypara ce Bux2a fo6pe,
ye NMUPHUTBT HacsgelsiBa MoOpPOJNOTHATA HAa CHAEPHTH3HpAHATA PacTHTeJHAZ TbKaH, Karo
ce 3anasBaT NyKHATHHUTE, 3al'bJHEHU ¢ TIHHECTO BellecTBO. KaKTo OKOJIO MyKHATHHHUTE,
Taka M B pacTHTeJHHTE TbKAaHH BTOPHUYHATA NMUPUTHA MHHepasiu3alus e MacHBHa. ToBa
ce IBJXKH Ha 3aCHJIBALIOTO ce MeTPOCTAaTHUHO HajAraHe, KOeTo M3TJacKBa pa3TBOPHTE OT
NO-NJAACTHYHOTO OpPraHHYHO BeleCTBO W TH HarHeTsBa B NYKHAaTHHHTe HAa KOHKpeUHHTE.

Karo jokasaresicTBO 32 BTOPHUHOTO TOCTBIJEHHe HA Pa3TBOPM Npe3 TO3H eran ca
3HAYUTENHO NO-HUCKHTe chbABPKanua B nupHr 11 Ha Mn u Ti, oruactu Ha Cu H 0TCBHCTBHETO
Ha Be, Ko#TO Beue ce e cBBpP3as B MeTaJOOPraHHYHH CHeJHHEHHA.

YeTBBPTHAT €Tall e NPOTeKbJ] MO BpeMe Ha KarareHesara. [IoBHINABANLOTO ce neTpo-
CTaTHUYHO HalAraHe ¢ MTPHYHHA 32 HallyKBaHe Ha KOHKpeLHHTE, KATO HAKOH OT TYKHATHHUTE
ca ¢ pa3JjoMeH xapakrtep (taba. 11,3). [1pes To3u eran ce ocbluecTBABa BropHyHa KapGoHa-
th3auusa. 3apu KU (1977) or6ens3Ba, Ye Npu KbcHATA JHareHe3a M cjef Hest CaMo
Ca u Mn murpupar no6pe, a Fe u Mg ca HHMOOUIHH, OpaJgH KOETO JOPH H B CHIEEPHTOBHTE
KOHKpELHH He ce YCTAHOBSBA BTOPDHYEH CHIAEPHT, a H3KJIOUHTENHO BTODHUYEH KaJILHT-
B u3scienBaHHTe KOHKPEUHH CBILO He € YCTAHOBEH BTOPHUEH CHIEPHT, HO fo6pe pasiHYHMH
(MOTBBPIEHH U peHTTeHOorpadCKH, U Upe3 JlazepHOCTeKTPaJieH aHalu3) ca KaJjlHT H JoJo-
mut 11 reHepauus, 1. e. HaJllle e W3BeCTHA MOJBHIKHOCT M Ha Mg+,

[Ipes 4eTBBpPTHS eTal B KOHKpPeUUHTe TNPOHHKBAT Pa3TBOPH, CDbAbPIKAHIM Ca2+
Mg?+, HCO; u COZ-, BeslencTBHe Ha KOeTO MO MyKHATHHHTE ce OTJ1ara NpeXHMHO KaJLHT

(ra6a.1,4;11,3;111,6) 1 oruactu gosomur (tab.a. 111,4). Bropuurure kap6oHatTy ca:no-MJbTHH
OT Te3H, OTJIOXeHH npes BTOpHA eran. IIpH BHeApsiBaHETO HM ce OCBIIECTBSIBA H KOPO3HS
Ha nupura. B PAa3TBOPHTE, MOCTBIIH/IH NPe3 TO3U eTarn, e Mo-HUCKO CbIbpKaHHeTo HA Mn,
a oTChCTBYBa U Be, Ko#TO Bede e cBbp3aH BBB BbrAMLLATa. BTOpHYHA Ka/lUHTHA MUHepaJiH-
3anus ce Ha6/OfaBa W BBB BbIMLATa o BankaHckus Gacefir (M 4 H u e B, 1956).

B raka o6oco6eHHTe eTany He MOXe Ja Ce oNpelesd TOYHO BpeMeTo Ha o6pasyBaHe Ha
YCTaHOBEHUS TJIMHECT MHHepan uaur 2M,. BbpamoxHo e ToH fa ce e o6pa3yBaJ oue B I'bP-
BHST eTamn, HO e Bb3MOXHO H NO-KbCHO NMpeKpUcTaNnu3ypaHe Ha IPYTH TJIHHeCTH MHHepaJu
B MJIMT NpH No-aJKaJ/JHara cpefia npe3 BTOpHS eran. Moxe Ja ce fonycHe ofpasyBaHeTo H
B 4eTBbpTHA eram, Tbit Kato Il T a X u ap. (1978) cuMrar, Yye npu KarareHe3ata rJIHHeCTHTe
MHHepaJu ce npeobpas3yBar B HJIHT HMJH XJOPHT.

Ka3zaHoro 10TyK 3a reHe3Hca Ha cysduaHo-KapGoHaTHHTe KOHKpelHH ot bankaHckus
6aceliH He ce OT/IMYaBA CbUIECTBEHO OT CXBAUAHHATA Ha JPYTH H3C/AelOBaTesl, H3yYaBaJ/H
PasJIHYHH MO ChCTAB KOHKPELHH BBB BBIJHUIATA H BMecTBALlUTe M cKajad. ObmonpHero e
CXBallaHeTo 3a 00pa3yBaHeTO HM M0 BpeMe Ha fgHareHe3ata (3apHukKH# H, 197];
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apuuxruit upgp., 1971; Diodyp, Capbeena, 1975, Boankosa, 1977
apuukwui, 1977, Iltax u gp., 1978). MakegoHoB H 3apHUKHUH
(1977) pas3genaiT KOHKpPELUHHTEe Ha PaHHO- H KbCHOAHATEHETHYHH, KATO CHCTEMaTH3HpaT
orauuuTesHuTe UM Gesesu. Il T a x u xp. (1978) cunrar, 4e Kap6oHaTH3aUHATA H 0COBEHO
CHAEPHTH3aUUATA HA PACTHTENHHTE ThKAHM ca BB3MOMKHH e[lBa B Kpas Ha jHareHesara.
He ce oT/1HyaBa ChlIECTBEHO H MHHEPAJIHUAT CbCTAB HA H3cJeaBanuTe KOHKpel . Onuca-
HHTEe MHHepa/Ju ca XapaKTEPHM 3a INOYTH BCHUKU KapbGoHaTHM KoHkpeuuu. Ilo-pagko
CpeliaH e MarHe3HTBT, HeBHHArd ce YCTAHOBSBAT BTOPHYHM MHHepasnsauuu. Ot rau-
HecTHTe MHMHepain Boa xoBa (1977) onpemens HanHuHeTO Ha XJIOPHT.

3akgawuenne

Cyaduguo-Kap6oHaTHHTE KOHKpelUHH oT DanxaHckus OacefiH HMaT clefHHS MHUHepaseH
cbcTaB: NMHUPHT (2 reHepauuu), mMapkasur, Kajuur (2 redepauud), cUAepHT, AOMAOMUT (2
reHepauuu), Mardeadrt u uaut 2M,. Ilpeo6iagaBamara yacT oT XessI30TO € CBBbP3aHa CbC
CyJ(pHIHUTE MHHepaJH.

[loBeyeTo OT yCcTAHOBEHHTE eJleMEHTH-TIPUMeECH ca ¢ Mo-BHCOKA, 34 HAKOH 3HAUHTENHO
N0-BHCOKA, KOHLEHTpAlUs B KOHKPelLHHTe B cpaBHeHHe ¢ Bbrauuara. Tosa ce AbAXKH, OT
eJlHa cTpaHa, Ha 3aceGsiBaHe Ha YacT OT eJleMEHTHTe NPH 3aMeCTBAHETO Ha PACTHTEJHHTE
TbKaHH H NpeIUMHO Ha MOOHMJIH3aUMA OT ajJKaJHHTE Pa3TBOPH Ha Te3H OT eJNeMEHTHTe,
KOHTO 06pa3yBar MeTaJoOpraHHYHU cbeUHEHHS ¢ XYMHHOBHTe KHceaunu. Tlocne gHoro ce
06BBp3Ba f00pe U ¢ H3BeJAeHHMS pel HAa MPHBBP3AHOCT HA esieMeHTHTEe KbM OPraHHYHOTO
BellecTBO Ha BBraRIIATA. HacT OT eneMeHTHTEe a4 NOCTBIUAN H ¢ MHHepaJlHUTe pasTBOPH,
U3rpajiuil KOHKPeLHHTE.

OtpeneHd ca 4 erana Ha MHHepanudauusa — cyaduaeH, kap6oHateH, Ha BTOpPHUYHA
NMHPHUTH3ALUMSA, Ha BTOPHYHA Kap6oHaTH3auus. Ot TX IbPBUAT € CBbP3aH ¢ MHHepaJoobpa-
3yBaHeTO N0 BpeMe Ha TopdoreHe3ata, KaTo OTNOXKEHHTE MHHepaJ/H ce CPeliar B ChLUHA BHJ,
¥ BBB Boraxuwara. OcraHanuTe 3 erana MOrat Jia ce OTHecaT KOHKPeTHO KbM KOHKDPeLHO-
o0pa3yBaHeTO, KaTo OCHOBEH e BTOPHSAT, NPOTEKBJ JIO BpeMe Ha KbCHaTa JHareHesa.
IocsiepgHyTe ABA ca CBBP3aHM ¢ NMO-KBbCHO MPOHHKBAHe HA PA3TBODPH, YacTHYHA NpeKpHCTa-
JU3alUsA U OT/1araHe Ha MMHepaJd MO NYyKHATHHH.
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