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YBoa

Ipod. Mopnanka Munuepa-Creanosa octaBu 60-
raTo HacJleACTBO B 00JiacTTa HAa MHHEpaJOrusiTa u
reHesyca Ha pygHuTe Haxonuia. HeliHusaT uscineno-
BATEJICKH CTHJI CE XapaKTepu3upa ChC 3abI004YEHOCT
U JICTAMJIHOCT, ITOCJIE0BATEIHOCT M HM3MHUIIBAHE [0
CHBBPIICHCTBO BEB BCSIKA €HA padorTa.

Heocmopumu 1 H3BECTHHU ca pe3yiITaTUTE OT Ha-
y4HaTa ¥ padboTa B cTpaTH(OPMEH THUIT HAXOJHIIA B
3amagaus bankaH, B KOUTO TS 1MOA pazawdHu (op-
MU IIPEICTaBH BAXKHU MPUHOCH OT TEOPETUYHO €C-
TECTBO M MPAKTHYECKH M3BOJM. 3a€HO C TOBa OC-
TaBaT CTpaHULM C JaHHU W ONMHCAHUA HA OTKPUTHU
OT Hesl BEepOATHO HOBM MHUHepaiu 3a cBera. Camara
TS HE eJIMH IbT Oelle rmojyepraBaia, ye ca HeoO-
XOAMMH OIle W3CJIeABAaHUs, 3a Ja ObAaT Te INpel-
cTaBeHH B KommcuATa MO0 HOBM MHMHEpPAIN M MUHE-
panuu HazBauus (CNMMN) kbM MexayHapogHaTa
Munepanorudecka AcCOIUaIus.

Oco0eHOCTH HA OPYISIBAHUATA
U APCEHATHUTE MUHEPAJIHU

B 3ananna Crapa rmiiaHrHa UMa ToJIsSIM Opoit Haxo.u-
[a ¥ PYJIONPOSBICHHS OT CTPATH(POPMEH THII, KOUTO
MunueBa-CredanoBa (1962) npennoxu aa ce o3Ha-
YyaBar Kato Tul ,,CenMouuncieHunu’. ChIIUAT aBTOP
TH TPYIUpa CHOpea TEKTOHCKOTO UM MOJIOKEHHE B
TPU PYNOHOCHU 30HH, JBE OT KOUTO Ca Pa3IOIOXKe-
HU CEBEpHO OT JuHMsITA JIakaTHUK—3BEpUHO U peKa
Hckbp 1 TpeTa — I09KHO OT TsX. ToBa ca MoJMMETaTHH
HaxOJIUIIa, BMECTCHH TJIABHO B CPEAHOTPHACKHU Kap-
OOHATHH CKaJHM W T0-MaJIKO B JIOJTHOTPHACKH TSICHY-
HUIIY, a TPETa Trpyna — cpe ceauMeHTuTe Ha Jlomans
n Cpennus Jlnac. [lo-He3HaunTeNHN ca MPOSIBUTE B
Prota u I'opaus Tpuac. [lo-BakHu 0coOCHOCTH HA Ha-
XOJIMIIATA ca: CTPYKTYPEH U JIUTONO0XKKH KOHTPOII, Ce-
JUMEHTHU BMECTBAILlM CKalM (BapOBUIU; PAHHO JHa-

TCHETHH W METACOMATHYHH JTOJIOMHUTH; ISICHYHUIIH),
MopdoIIorus Ha pyIHUTE Tena (JICIIH, IIACTOBH Tela
U PSIIKO PYIHU YKHJIH ), aJIITHKACKA BB3PacCT, TeleTepMa-
JICH TeHe3UC. B TeOXUMHUYIHO OTHOIICHHUE Hall-BayKHH-
Te eneMeHTH ca: Pb, Zn, Cu, As, Fe, S, Ag, Cd, Ca,
Mg, Ba. [locnegnure Tpu ca IJIaBHU 3a HEMETATHUTE
U cKanoo0pasysamu Muaepaid. [Ipomumienoro opy-
JSIBaHE € OJIOBHO-IIMHKOBO (PaHHO) M OJIOBHO-aPCEHO-
BO-METHO-CPeOBPHO (HaTI0kKEHO). ONOBHO-IIUHKOBOTO
OpylisiBaHE € MPEJCTABEHO IJIaBHO OT: TAJICHUT, cda-
JICPUT, TUPHUT, MAPKA3UT, apPCEHOMUPHUT, OPABOUTH U
Jp. CbIpoBOKIAIIM HEMETAIHU MUHEPaIH ca: JA0JO0-
MHUT, Kanut u 6aput. Temmeparypara Ha oOpa3yBaHe
e 140-100 °C. OmoBHO-apCEHOBO-MEAHO-CPEOBPHOTO
OpyIsIBaHE € MPEICTAaBEHO OT: OOPHHT, XAIKOIUPHT,
TEHAHTHT, TAJICHHUT, XaJKOLUT, IIPOMalepuT, repc-
IOp]HUT, 3UTEHUT U HEMETATTHH — JOJIOMHUT, KaJIIUT U
Oaput. Temneparypara Ha oOpasyBane ¢ 100-80 °C.
Ex30oreHHuTE NMpOIyKTH ca MPEICTaBeHN OT KapOoHa-
TH, cyindaru u apceHatu. [IpuchcTBHETO Ha TIOCHTE-
HUTE € BIeUaTJIsBaIIIQ.

Minceva-Stefanova (2001) o6ocHoBa 1 MOTBHPIU
MPOTHO3aTa CH, Y€ 00J1aCTTa Ha MOJIMMETATHUTE HAXO0-
JIIa OT cTpatabaysy Tun B 3anagHa Crapa riaHuHa
¢ o0JacT Ha pelKu apceHaTHU MuHepanu. Ts Jgokasza
HEOOMYaHHO TOJIIMO pa3HooOpazue — 26 Buga U 12
Pa3sHOBHIHOCTH: (hapMaKOCHICPHT, KOJI(aHHUT, apce-
HOCHUJICPUT, HUKEJIOB €PUTPUH, aHAOCPTUT, KIIMHOKJIA3,
KOPHBAJIUT, KOPHYOUT, THPOIUT, OJMBEHHUT, IIHHKOB
OJIMBEHUT, CTPAITUMUPHUT, IAHKOB CTPALIMMHUPUT, €B-
XpouT, (puInbcOyprutT, agaMuT, KyIpoagaMuT, ayc-
TUHHT, OJIOBEH ayCTHHHT, MEHO-OJIOBEH ayCTHUHHT,
HHUKEIIOB ayCTHHUT, KOHUXAIIHUT, OJOBHO-(pochaTeH
KOHHXAJIIUT, OJOBCH KOHHUXAJIIUT, OJOBHO-IIMHKOB
KOHHUXAJIINT, KaJIHeB Iy()TUT, IUHKOBO-KAIIUCB
Iy(OTUT, MEMETH3HT, XeAu(paH, MEICH SIME3UT, IyM-
KOpPHUT, IUHKOB MOYOWHT, IMHKOB TapTPEIHT C JO-
IBIHATEITHA AHWOHHM, TTapHAYUT, IIMHKOB ITapHAYWT,
’KEJIC3CH MapHayHUT, KaJIHeB apCceHIlyMeOHT, AUKCce-
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HUT, IBa MEJTHU U €MH MEIHO-IIMHKOB aMOp(HHU ap-
ceHatu. B craTusiTa cu 3a apceHaTHOTO pa3HooOpasue
B OKHCJIMTEJIIHUTE 30HH Ha cTpaTu(OpMEeHH HaXoJu-
ma B 3anaana Crapa mianusa (2001) u B oTueTu no
npoektn MunueBa-CtedanoBa cpoOIIaBa 3a HENo-
3HATH MHHEPAJIH, KOUTO B MTOCIECTHHUTE M 0000IICHIUS
ca TIpeICTaBEeHW C Pa0OTHH Ha3BaHWS KaTo: ,.Bpa-
nant* — Cu,y(AsO,),.(CO,)(OH),,.7H,0; ,,Mexnant —
NiCuCo(AsO,),.8H,0;,,[SO,]-Bpamant—Cu,(AsO,),.
(CO;)y/(80,),55(OH),(.7TH,0; ,,[CO;]-napraynt* —
Cuy(As0O,),.(580,),(CO;),53(OH)10.7H,0; ,,apcennec-
nemuut — Cu,Zn(AsO,)(OH),.2H,0; ,Mmunepan-
Ha ¢aza PI-X“ (monmmmopdna HA KOpHBAIUT) —
Cu,(AsO,),(OH),.H20; ,,munepansa ¢a3za Pl-Y* (mo-
auMopdHa Ha esxpout) — Cu,(AsO,)(OH).3H,0. Ot
Tax B CNMMN mpe3 2013 r. ca npeacTaBeH! JaHHUTE
3a IBPBUTE [Ba, HO TOPAJM W3UCKBAHHS HA HEHHUS
MpeceaaTeN 3a HIKOW MHCTPYMEHTAIHU ONPEACTICHIUS
CC M3BBPIIBAT IOMBJIHUTEITHN AaHATUTHIHA PAOOTH.

BepmrHoCT, BCHUKH TOKAa3aHU OT HEsl B Pa3lUIHO
BpEeMe apceHaTHH MHHEpaNd, ca HOBHU 3a bouarapus.
ApceHaTHUTE MHUHEpalW3alliil TMPUTEKABAT CIICIH-
GUYHM OTIIMYMA 32 HaxXOAMINATA Cped TSACHYHHIIN
(3anmaunna, Benena u ap.) W Haxoaumarta B Kapoo-
HatHu cenuMmeHTH (Ilnmakannuna, bakbpa, Mbxo u
IIp.), KaTo B ISCHYHHUILIUTE MEJAHUTE apCeHaTH Npeoo-
JamaBaT B KOJNUYECTBEHO OTHOIICHUWE. M3KkiroucHne
OT Ta3W CXeMa € arapJuThT, Pa3BHT 3a¢JHO C MaJa-
XHUT U a3ypHT, HO Cpel] TPaHOAHOPUTOBH MOPQHUPH-
TH, OTKPUT B paiioHa Ha c. Ocenonnak ot Kunov et
al. (2002). Cnopen mpeoOiagaBaHETO apCEHATHUTE
MUHEpAIH OT OKUCIIUTEIIHUTE 30HH MOTar Jia ce 000-
cOOST B TPH TPYIIN: TJIABHU, BTOPOCTETICHHU U PEAKH
(Minceva-Stefanova, 2001).

Hsikon TeopeTuyHM npeacTaBu

ITpod. MunueBa-CredaHoBa, OCHOBaBaliKM ce€ Ha
JUIcaTa Ha CMECHMOCT Ha MapHAayuT M ,,Bpalaut™,
Ipejaara BbBEXKJAHETO Ha IMCEBJOCUCTEMA B KOSITO
yuactsar oue ,,[CO,]-naprayut™ u ,,[SO,]-Bpanaut®.
Criopen Hesl € HaNHIE OYCBHIHA KPHCTAIOXMMHUYHA
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aHAJIOTHs, KOSITO € yKas3aTelHa 33 eTHOTHIIHOCTTA B
pasznonoxxenuero Ha Cu-O+OH+H,O — okraenpuuy-
HU TIOJIME/IPH B CTPYKTypara Ha IapHayHWTa U ,.Bpa-
nanta“. Tst OTKpOsiBa TpH apCeHATHH MUHEPATH3ALUH
KaTo HEM3BECTHU B JIUTEpATypaTa:

— TIapHAyUT-,,BpanantoBa‘ (ChAbpKa BCUUKU OT-
KPUTH HEU3BECTHH JIOCETa MUHEPATHHU (a3u);

— ITPBU CITy4ail Ha aJaMUT-OJIMBEHUTOBA MUHEpA-
TM3anysl B TpsKa mapareHes3a ¢ IyMKOPHUT W ITUHKOB
MOYyOHHT;

— MIPOSIBM Ha TPUKPATHO MOBTOPEHUE B eHA Oora-
Ta Ha MOP(OJIOTUIHU 0COOEHOCTH MUMETE3UT-Ty HTH-
TOBA MUHEpaIU3alys C U3BEHO yJacTue Ha IIymM0o0a-
paroHut u xeaudan (CropajanyeH).

B3 ocHoBa Ha oTHOmIEeHneTo Cu:[AsO,] ce oboco-
OsBaT Tpu rpynu: ot 3:1 1o 1,5:1 (kuHOKIa3, KOpHBA-
JIUT, KOPHYOHUT, OJIMBEHHT, CTPALTHMHUPUT, €BXPOUT U
ap.); oT 1,25:1 mo 0,5:1 (koHUXAIIHUT, Ty PTUT, CTpaH-
CKHUT | 1p.); 4,5:1 (mapuaywut) (Minceva-Stefanova,
1999). B reHeTHYHO OTHOIIEHUE MEIHUTE apCEeHATH
ca CBBP3aHHU C OKHCICHHETO NPEANMHO Ha MEIHU ap-
CEHHJIM ¥ Hal-4eCTO Ha TCHAHTUTA KaTO M3TOYHHUK Ha
Cu* u [AsO,]*".

bnazooapnocmu: B ananutnyHuTEe pabOTH BHPXY
HOBHUTe 7 MUHepana ca yuactBaiu M. Tapacos, A. L{Be-
taHoB, /[. Cromosa, 1. Unues, b. Muxaiinosa.
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