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BH3MYTCKO - CEnEHCKATA MHHEPAnH3AU~JA BO 6AKAPHOTO HAOrAnHmTE 

6Y4HM - PA.D.OBHW 

• T. Cepa~HMoscKH • •• c. ~aHKoB, ••• B. 4H~nHraHe ~ 

nOp~HpCKOTO 6aKapHo HaofanHWTe BY~HM MY npHnafa Ha PYAHHO T peOH 
6Y~HH - .D.aMjaH - 60pos Ao n , KOj KaKO noce 6Ha MeTanoreHeTCKa eAHHK~a 
enerYBa so COCTaSOT Ha MeTanoreHeTCKaTa 30Ha ne~e - XanKHAHK. Osa 
H50fanHWTe rH 3aS3eMa cesepHHTe AenOSH OA cnOMeHaTHOT PYAeH peOH, 
OAHOCHO AenOSHTe KOH npOCTopHO MY npHnataaT Ha CpnCKO - MaKeAOHCKHOT 
kaCHB. 

Bo reonOWKaTa rpaA6a Ha HaotanHWTeTO 6Y~HM y~eCTBYBaaT npeTe~HO 
rHajceBH, MHKaWHCTH H aM~H60nHTH, KOH so OC HO S4 ro ~HHaT ~YHAaMeHToT Ha 
CHM . Bo nepHOAOT Ha HeoreHHTe TeKTOHO MarMa TCKH npo~eCH osoj 
~YHAaHeHT 6Hn np06HeH co npOAYKTHTe Ha He oreHHOT MarMaTH3aM, KOH Ha 
ABHeWHHOT ep03HOHeH HHBO ce npeTCTaseHH CO cy6synKaHcKo BynKaHcKH 
~~HH Ha naTHTH H aHAeH3HTo-naTHTH BO BHA Ha AajKoBH H HeKO BH. OBHe 
HeoreHH MarMaTCKH 4neHOBH, nOKpaj Toa WTO 3aB3eMaaT 3Ha4aj Ho MeCTO BO 
reonowKaTa rpaA6a Ha nOTeCHaTa OKonHHa Ha HaotanHWTeTO 6Y4HM, THe HMaaT 
rone MO BnHjaHHe H Ha npOCTopHHOT pacnopeA Ha 6aKapHoTo 0pYAHYBa~e BO 
Hao t'anHwTeTo . 

BP3 6a3a Ha 06eMHHTe pe rHo HanHH H AeTanHH reonOWKH HCTpa~yaa~a 
H3BpWeHH BO nOTeCHaTa OKonHHa Ha HaotanHwTeTo 6Y~HM, YTsPAeHH ce 
~KonKY cy6aynKaHCKH np060H oKo n y KOH ce oKoHTypeHH H ~e THpH PYAHH 
Tena: UeHTpaneH Aen, BPWHHK, SYHapl,IHK H 4YKap. 6aKapiioTo opYAHyaa~e ce 
noJaeYBa KaKO npcTeH oKony cy6synKaHcKHTe np060H, co HCKnY40K Kaj 
PY~TO Teno BPWHHK KaAe OpYAHYBa~eTo e BO caMHOT np060j. PYAHaTa 
KHHepanH3a~Hja e oA wToKBepKHo - HMnperHa~HoHeH THn, CMeCTeHa npeTe~HO 

80 rHajceBHTe HO HenocpeAHO oKony cy6BynKaHcKHTe npOOOH, a p YAHHTe Te na 
reHepanHO nocMaTpaHO HMaaT 06nHK Ha WTOK. 

nOce6HO oOene~je Ha SY4HMCKOTO HaotanHWTe npe TcTasyaa nO CToe~eTO 
H& TPH THna Ha pYAHa MHHepanH3a~Hja:· npHMapHa <UeHTpaneH Aen H 
&YHapI,/HK), cynepreHa OAHOCHO MHHepanH3a~Hja nOBp3aHa 3 a 30HHTe' Ha 
ceKYHAapHOTO oOoraTYBa~e C4YKap) H MeWOBHTa CBpWHHK). Ce naK , HajroneHo 
aH&~eHoe BO ~enoKynHoTo Haota nHWTe cnpeMa AoceraWHHTe C03HaHHja HMa 
npHMapHaTa pYAHa MHHepanH3a~Hja. 

• PYAapCKO - reonOWKH ~aKynTeT 


•• BMrH CO~Hja 


••• PO PHS "SY4HM" PaAOSI11d 
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KpaTOK nperne~ Ha MHHepanHHOT COCTa8 

Bps OCHoas Ha ~eTanHHTe naOopaTopHCKH HcnHTYBa~a BO KO" sene 
Y'-Ie CTBO noroneH 6po J Ha HCTpaH<YBa'-lH : HaaHo a (196<1, 1971, 1.982). J.1aaHoB 
H J awHaKoacK H ( 1970) , BenH'-IKoBHK ( 1974), 3apHK (197 4 ), ~eHKoBcKH 
(- 1982). PaKH K (1982), HeBeHI1K ( 198'1), "l11¢>1THraHeJ,4 ( 1987) 11 ~p . , BO 
Haotanl1WTeTO 5Y'-IHM e YTBp~eH ~OCTS 06 e HeH MHHe paneH COCTaB H CnO H<eHH 
napareHeTCKH O~HOCH. O~ pY~HHTe HHHepanH HaJ sacTaneHH ce: nHpl1T, 
XaSTKOnHpI1T , XaJTKOSHH, MarHeTHT, XeMaTI1T , nHpoTHH, Banepl1T. KyoaHI1T , 
eHsprHT, KOSenI1H, caMopO~HO snaTO, KanaaepHT HAP. OA noOpoJaHHTe 
HH~ep~nl1 nOKpaj nHpHToT HajroneMo pac n pocTpaHeHHe HMa xanKonHpHTOT, KOJ 
Boe~HO e H HaJsHa '-laeH py~eH MHHepan BO Haol" a nHwTeTo s a KOJ ce nO BpsaHH 
H noroneM 6poj Ha npH~pYlKHI1 MHHepanH KOH ro ~ononHyBaaT H OHaKa 
o OeHMHOT HHHepaneH COCTaB BO Haol"anHwTe TO. 

Co HaJHoBHTe npOY'-IYBa~a HSBpweHH OA Hawa cTpaHa, HanpaaeH e '-IeKop 
Hanpe~ KOH npo~naOo'-lyaa~e To 11 pacBeTnYBa~eTo Ha MHHepanHHoT COCTBa BO 
Haol"anHwTeTo 5 Y'-IHM . YTsPAeHo e npHcycTBO Ha DHS MYTcKo-ceneHcKa 
MHHepanH3a~HJa, Koja oO pas YBa OpOjHH H pa3HO BpCHH conCTBeHH MHHepanH OA 
p e AOT Ha DI1SMYTI1H, r aneHOOHSMHTHH , <t>PHAPI1XI1T, KpynKaHT, eMnneKTHT, 
najTaKapHT. C8HopoAeH 6 H3M YT H KO CaSTHT KOH ce npe~MeT Ha o6paDOTKa eo 
oBOj TPy~ . 

C03Aasa~eTo Ha OSHe MHHepanH BO Haor'anHWTeTO 5Y'-IHM e nO BpsaHO 3a 
ABa OCHOSHI1 MOMeHTa BO npo~eCO T HB MI1HepanHoTo oopasY5a~e. npSI10T 
MOMeHT ro ~HH ¢>o pMHpa~eTo Ha OCHOBHaTa KBap~-nHpI1T-XanKOnl1pI1TCKa 

napareHesa, sa Koja HenocpeAHo ce nOBp3aHH OHSMYTHH, r aneH06HsMYTHH, 
¢>PH~PHXHT. KpynKal1T, eMnneKTHT H caMopOAeH 6H3 MYT. BTOPl10T MOMe HT ro 
'-IHHH nojaBaTa Ha e~Ha nOKaCHa (HO npe~ KBap~-raneHHT-XanKOnHpHTCKaTa) 

HHHepanHa napareHe3a BO Koja Y'-IecTe YBaaT: KBapu, nHpHT, Map Kac HT , 
x anKonHpHT H KocanHT. Taa napareHeaa e nOrH'fHO Aa (juAe Uape'-leHa KBap~ -
nHpI1T-KO CanHTc Ka. 

eHTe HaBeAeHH OHSMYTCKH H 6 118MYTCKo ·-ceneHCKH MHHepan'l (co I1CKnY'-IOK 
Ha 6HS MYTHHOT) , npeTcTaByeaaT HOBH MHHe pan.1 sa 5Y'-lHMCKO TO Haor'anHlll.Te H 
s a OC TaHaTHTe nop¢>HpC KH 5aKapHH HaO r'anWblTa BO CP HaKeAoHHja na 11 

n OWHpOKO. 

Bo OKeHp Ha eKcnepHMeHTallHHTe naOopa To pHCK H HcnHTyaaH.a Ha 
I:iHi3MYTC Ko-ceneHCKHTe MI1HepanH .. KopHCTeHIf ce cne~HHTe MeTO~I1: 

P YAHOMHKpOCKonCK I1Te Hc nHTYBa~a ce BpweHH Ha CTY~HCKH rro napH3a.~HoHeH 
MHKpOCKon ·'T echn i val" - Carl Ce is Jena. 

KeaHTHTaTHBHHTe peHTr eHoc neKTpan HH MHKpOaHanl1SH H CHHMKH 50 
ceKYH~apHH e ne KTpOHH, BO peH<HM COHPO H pacnpe~en6aTa Ha eneMeHTHTe BO 
MHHepanHTe, ce HanpaBeHH co MHKpoaHanHsaTop Superprobe 733 (JBOL, 
JanoHHja). KopHcTeHH ce cne~HHTe CTaHAap~H : ' 'sa Bi CI1HTeTH'-IKH 
BizS~. 3a Ag - CHHTe TH'-IKO Ag , sa Cu. Fe HS - CHHTe TH'-IK H CuF e Sz. sa 
Se - CHHTeTI1'-1eH PbS e . aa Pb CHHTeTH'leH PbS. 3a As KeMHCK W 
aHanl1SHpaH H n pOBepe H sa XOMoreHOCT Fe As S . 1=0 . 8 A, U= 25 kv . 

- PeHTre Ho-cTPYKTYPHHTe HcnHpYBaH>a Ha nOe~HH'lTe MI1He panH c e paOoTeHI1 no 
MeTO Aa Ta Debaj -£ere r, OAHOCHO KOp"CTeH e anapaT 'l'UR - H - 60. KaMe pa 
RKD - 57, Cu. Hi ao ~aca. 

nOBaH<HI1 KapaKTepHCTHKH Ha 5 HsMyrcKo-ceneHCKI1Te HltHepanH 

OnHCOT Ha DH3MYTcKo-ceneHCKHTe MliHepanH Ke ol1~e npeseHTHpaH no 
peJl,ocneAOT Ha CYKL\eCI16HOCTa He IU1BHOTO cos.o,aBatLe . Bo Kaap~ - mlpl1T 
xanKonHpHTCKaTa napareHesa. I5H2MYTcK IfTe 11 fiI1SHYTCKo-ceneHct'.HTe MI1He panl1 
ce rrojaeyeaaT no Cne ,ll.HHOT CVK~ec ueeH pe~: Keap~ - nHpUT - xanKO n Hpl1T 

2 

http:Haor'anHlll.Te


BO KOI'I 3eJle 
1,982), HaaHos 

174), lleHI<OSCKI'I 
17) 1'1 .t\p.. so 
:TaB 1'1 CJlOlKeHH 
!HH ce: nHpHT, 
Inepl1T, Ky6aHI'IT, 
OA noo po jaHHTe 
'anKOnHpl1TOT, KOj 
/;oj ce 

\ysaaT 
nosp3aHH 

H OHaKa 

ianpaseH e yeKOp 
"HHOT COCTas so 
13MYTCKO-CeJleHC Ka 
'BeHH MHHepaJlH O.t\ 
U1T, eHnJle KTHT, 
,a 06pa50TKa so 

• e nosp3 aHo 3a 
~YBa~e. npSHOT 
IMT-XaJlKOnHpI1TCKa 

,aneHooH3HYTI1H, 
IltOT MOHeHT 1'0 
'xanKonHpHTCKaTa) 
IUPHT, MapKaCHT, 
HapeyeHa Ksap~ -

,anu Cco I'ICKJlY'iOK 
ITO Haor'aJlHlIITe H 
lKeAoHHja na H 

IIc nHTysa~a Ha 
tO AH: 

nOJlapH3a~HOHeH 

CHHHKH so 
Ha ene MeHTI'ITe so 

733 (JEOL, 
CHHTeTI1YKH 

CuFeS2. 3a 
As xeMHCKH 

=25 kv. 

KaMepa 

HTHpaH no 
m1pHT 

HCY-liTe MHHepanH 
- XaJlKOnHpl1T 
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OH3MHTHH - rane HOI:il'l3HYTHH KpynKal1T cbPI1APl1KI1T eMT1.S1eKTHT 
najTaKapHT - caMopo.t\eH 6H3HYT. O.t\ osa ce I' Jle.t\a AeKa 6H3MYTCKO 
ceneHCKaTa HHHepaJlH3a~HJ a e nosp3aHa 3a 3asplllHHTe eba3 H Ha C0 3.t\asa~e Ha 
,naBHaTa napare He3a KoJa r H HOCH OCHosHHTe KOJlHYHHH Ha 6aKsp so 
Haor'aJlHlIITeTO. 

BH3HYTHH . Co He ro 3anO YHy ea o.t\Jrar attoe TO Ha 6'13MYTCKo-ceneHCKHTe 
HHHepaJlH so KOI1 TOj 3ae .t\11Q co ebPI1.t\PHXHTOT npeTC Ta sYflaaT .JlaSHH 
npeTCTasHH~H Ha Taa I(HHepaJll13a~Hja. ToJ ce HaOJby.t\ysa caHO HHKpOCKonCKH 
BO OKSHP Ha KpynH03p Re CTHOT KaJlKOnHpHT H Toa HajYeCTO so SHA Ha 
anOTpHOMopebHH 3pHa co rOJleHHHa o.t\ 5 - 40 I~HKpOHH ($OTO TABElIA - 1, en. 
1; 1lJ0TO TABEJIA - 2, en . 4). BI13MYTHHOT yeCTOnaTH aKTHSHO 1'0 Kopo.t\Hpa 
XaJlKOnHpHTOT H MeTaCOMaTCK I'I ce pa3SHSB no XH.t\pOTepHaJlHO npOMeHeTHTe 
CTeHH o.t\ HeTaHopebHaTa paMKa Ha rJlaSHHOT JlaT HTCKH He K so Haor' anHlIITeTO . 

Bo o.t\oHeHa CSeTJlHHa 61i3HYTHHOT e co 60ja 6JlHCKa .t\o raneHHTOT, a 0,11 
He,o jacHo ce pa3JlHKysa n o CHnHaTa aHH30Tpom1j a. XeMI13HOT Ha OBOj 
MHHepaJl e H3yyeH co 5 KsaHTHTaTHSHH peHTreHocneKTpaJlHH HI1KpOaHaJlH3H no 
MeTOAaTa Ha opaHosa aHaJlH3a, a pe3ynTaTHTe ce npHKalKaHH so Ta6eJla 1, 
aHanH3H 3, 4, 5, 5' H 7. KapaKTepHCTIf'iHa oc06eHOCT so xeMH3MOT Ha 
6H3HYTHHOT e Taa lIITO so CHTe aHaJlH311 ce nojasysaaT 3Ha'lHTenHH 11 
nocTojaHH KOH~eHTpa~HH Ha eu 0.31 - 1.82 X . Bo a HaJlH311Te 5, 5 H 7 e 
YTSPAeHO npHCYCTSO Ha Fe 0 .62-1.01 X, a so aHaJlH3HT e 3 H 4 DcseH Bi H S 
e AOKalKaHa SHCOKa CO.t\p lKHHa Ha Pb 2.22 H 1.62 X : f1PHCYCTSOTO Ha Pb, Cu 
H F'e .t\ose.t\ysa .t\o npOMeHa Ha Co .t\p lKHHaTa Ha Bi KOj sapHpa o.t\ 78.08 
80.37 % KaKo pe3YJlTaT Ha osa npH npeCMeTKaTa Ha p eanHI'ITe 
KpHCTaJlOXeMHCKH eb0PHYJlH CHTe THe eneHeHTI'I ce SKJlY'ieHH so KaTJ OHC KHOT 
Aen KOH Bi, .t\asajKH npH Toa peaJlHO 1.98 2.20 <b0PMYJlHH e.t\HHH~H. 
CynebYPoT so CHTe Hase.t\eHH aHaJlH3H e 6JlH30K co HCTHOT so Te opeTCKHTe 
otoDPMYJlH. 

raJleHOO K3M YTH H. Toj cnar' a e o pe.t\OT Ha STopOCTeneHHTe MHHepaJlH OA 
OHSMYTcKO-CeJleHCKaTa MI'IHepaJlH3a~Hja a HCTO TaKa ce noJ asysa so 
XaJlKOnHpHTOT so SH.t\ He caMOCTaJlHH aJlOTpHOMOPebHH 3pHa HJlH 3ae .t\HO co 
KpynKaHToT o6pa3ysa He npaSHJlH~ arperaTH co rOJleHHHa o.t\ 50 - 50 M~KpOHH. 

Bo 0.t\6HeHa CSeTJl~Ha TOj e MHory OJlH30K .t\o raneHHTOT 11 OH3MYTHHOT, 
HO e HaJlKY nOCHSKas O.t\ raneHHTOT. npeCHeTaHaTa Kp~CTaJlOXeM~CKa ebo pMYJla 
CTa6eJla - 1, aHaJlH3a 8) e MHory 5Jl~CKa .t\o Teo peTCKaTa, HO c o npHC YCTSO 
Ha Cu 0.92 % Koe HelllTO e cne~~ebHYHa ocooeHOCT H Ha 6H3 MYTHHOT o.t\ osa 
Haol"aJlHlIITe • 

KpynKal1T. Toj e MHory peAOK 1~ IotHe pan so npHpOAaTa . Bo Haor'anHlIITero 
SYYHM TOJ ce paSSHsa sae AHO co r ane HooH3MYTHHOT s o KpynHOKp J.1CTaJleCTHOT 
xanKonHpHT H ce KapaKTep~3Hpa co Co.t\plKHHa Ha eu 6.28 6.55 X 
(Ta6eJla - 1, aHaJlH31'19 H 10) . HerosaTa peaJlHa KpHCaJlOXeMHCKd <bOpMyna e 
6nHcKa .t\o TeopeTCKaTa Koja e so SH.t\ Ha CuPbBbSe (YsHnesa H AP., 1988). 

$PHAPHXHT. npeTcTasysa e AeH O.t\ OCHOS HHTe HOCHTe JlH Ha 6J.13HYTOT H 
AOCTa lII~pOKO e pacnpOC TpaMer eo Haor' anHlIITeTO. Haj~ecTo oo pasysa 
npaYKaCTH, CHJlHO Hape6peHH KpHC TaJlH I1JlH CHOnyeCTH arper8TIot co roneHHHa 
OA 1 - 3 mill. KOH Hapa cHyeaaT Sp3 KpynH03pHHOT XaJlKOnHp~T . 

Bo 0.t\6HeHa Cl:leT nl1Ha e .t\OC Ta CJlIf4eH Ha .aneHHTOT H npaKTH'IHO He ce 
pasnHKysa O.t\ OH3MYTHHOT £"aJleH06 H3 HYTHHO'T 11 Kpynx aHTOT. 113paOo Te HI1Te 
npenapaTH O.t\ ebPH.t\PHX HTCKHTe npaYKaCT~ KpHC TanH ce HaO~YAysaHH SI1 pelKHM 
COMPO, npH lIITO e YTsp.t\eHa o nTHYKa He XOMoreHOC T co JlHHHC KI1 KapaKTe p . 
~06HeHHTe aHanHSH nOKalKysaaT .t\eKa ¢PH.t\PHXHTOT ce KapaKTepH3Hpa co 
npHCYCTSO Ha Ag 0.62 - 0.7 0 7. Ii eu 9.50 - 10.25 X ( Ta6eJla - 1, aHanH3H 
16 H 17). YTsp.t\eHaTa OnTH'IKa HeXOMor eHOCT Ha cbPHAPHXHTOT, sepOJaTHO 
MOllie .t\a ce otijacHl1 CO paSJll1l.1liaTa CO.t\pHIHHa Ha OSMe e JleMeHTH . 

npeCMeTaHHTe KpHC raJlOXe MIotC KH ebOpHyJl~ SP3 OCHosa Ha 35 ¢OPHYJlHH 
eAHHH~H, ce 6nHCKH .t\o TeopeTCK~Te co H3seceH Ma.n He .t\OCTaTOK Ha O~3MYT. 
80 HalllHTe aHaJlH3H 6H3HYTOT ce .t\S~ IIIH o.t\ ~1. 55 42.53 Yo a so 
TeopeTCKHTe Bi H3HeC YSd 43.10 Yo • 



KBaHTHTaTHBHH peHTreHOCneKTpanHH HHKpO aHanH3H Ha 5H3HYTCK HTe 
H 5H3HYT - Cene HCKHTe HHHepanH O~ HaotanH~TeTO - SY~HH 

( BO ~ ) 

TAEEnA 1 

::::::::::.' 1 2 3 4 5 b 7 B 9 10 II 

BI 99.52 97.43 78. C8 78.32 8O.Jb 79.83 80.31 54. b7 52.92 55.311 b l. b:! 

Pb O.IB - 2.22 1.1a2 - - - 2b.b4 2O.bB 21.05 -
a.a - 0.42 0.b3 0. 47 0 .43 1.82 0.31 0.92 b.2B b .!S5 15.Gb 

Ag - - - - - - - - - - 0.99 

F. - 1.14 - - 0.1a2 1.01 0.71 - - - 1.90 

~ - - - - - - - - 0.32 - -
a. - - - - - _. - - 1.12 - 1.85 

T. - - - - - - - - - - -
S - - 19.20 19.17 IB.~ 17.2b IB. bl IB.42 17.53 17.71 IB.42 

I: 99.70 'i9.99 100.13 99. 511 100.00 99.92 100.00 100.75 99.75 loo.b9 99.87 

12 13 14 15 . Ib 17 1B 

b4.Bl b4.Ob b4.ce 41.b9 42.b3 U.bb 80. 11 

- - - 33. 311 30.00 3O.ll 2.21 

13.90 14.14 13.89 - 9.50 10.25 -
I.~ 2.75 2.79 4.9b 0.70 0.1a2 -
1.07 0."71 O. bl - - - -
- - - - - - -

2.57 1.48 2.45 0.2b - - 13.4 1 

- - - - - - 1. 10 

15.90 Ib.74 Ib.15 Ib.84 17.20 17.Jb 3.10 

99.84 99.'18 99.97 97.13 loo.Gb 100.02 99.~ 

--l 
0'1 

1. CaHopo~eH 6 K3HYT 1 0 . KpynKaHT CU1.l Pb..o. B12.&3 53.•• 
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EMnneKT~T. npHnata eo ~pynaTa Ha peTKHTe OH3HYTCKH HHHe panH e o 
Hao l"anHIUTeTO BY'IHM H e e,ll,eH 0 .0. Haj tSo ~aT l1Te Ha tSaKap 6 ~SMYTCKI1 HI1He panH. 
Bo oAO He Ha ceeTnHHa CKO·p O Aa He c:e pasnHKyea O,ll, ¢!PHAPHKHTOT. 
najTaKapHTOT, KpynKa HToT H OHSHYTI1HOT. KOHnneTHaTa AHjarHocTHKa e 
HanpaeeHa eps OCHoea Ha KeaHTHTaTHeHHTe peHT~eHocneKTpanHH aHanH3H 
(Ta5ena - 1, aHanHSH 11, 12, 13 H 14) H no HeTOAaTa Ha Debaj £erer 
(1'a5ena - 2). Bps 5asa Ha THe aHanHSH ce A06HeHH KpHCT anO KeHHCK I1 
¢!opHynH KOH ce 5nHcKH .0.0 TeopeTcKHTe. HO eo KaTjoHcKHOT H aHJ oHcKKoT 
Aen ce YTBPAeHH peAH~a oc06eHocTH. Bo aHjoHcKHOT ,Il,en Ha ¢!o p Hy naTa e 
YTBPAeHo npHcycTeo Ha S e 1.48 - 2.45 % a BO Ka Tj oHcKHO T Aen ce 
3aoeneIKYBa HeAOCTa TOK Ha Cu KO j o6 pa3ye4 0 .8 aTO HC KI1 e .a.HHH~H H ce 
AononHYBa .0.0 eAHa ¢!OpHynHa e AI1HH~a c o Fe H Ag KOH CYHapHO odpa3 yeaaT 
0.12 aTO I'ICKH eAHHH~11. 0.0. KeaHTHTaTHBHHTe peHT~eHocneKTpanHH a Hanl13 H ce 
~neAa AeKa meneSOTO e npHCYTHO co 0.61-1.90 %. a cpeopoTo 0. 9 9 - 2.85 % • 

Bo QJOTO TABEllA III . Cn . 1 e npeTCTaBeH najTaKapHT - e Mnne KT H:TCKH: 
a~pe r·aT KOj MeTaCOMaTCKI1 ce paSBHBa BO KHApOTepManHO H:SMe HeTa CTe Ha 11 
HMa Ka paKTe p Ha MeTaa~pe~aT. 0.0. CnH:I~aTa MOlKe Aa ce saKnY'l11 AeKa 
eMnneKTH:TOT e H:3ABOeH npeA naJTaKapl1TOT H: co He~o HMa cnaOH: KOPOSI10HH 
.0.0 I1HAOK~110HH ~paHH~I1. PasMepHTe Ha eMnneKTH:TCKHTe naMenH Hao~YAYBaHH 
BO pelKH:M COMPO (QJOTO TABEllA III, Cn. 2) ce 3-6 K 12 MH:KPOHI1 11 H3~neAaT 
nOCHSH: Ha ¢!OHOT Ha najTaKapHToT. Bo ceKYHAapHH e ne KTpOHI1 ABaTa MHHepa n a 
He ce paSnH:KYBaaT (QJOTO TABEJIA III. Cn. 1). 

PacnpeAenoaTa Ha Se 11 Cu BO najTaKapl1T-eMnnekTI1TcKHOT arpe~aT e 
AaAeH Ha (QJOTO TABEllA III . Cn. 3 H 4). 

Jla jTaKapKT. To J e eAeH 0.0. MHory peTKI1Te MHHepanH: BO n p HpoAaTa. KOj 
sa npe naT Ha BanKa HoT e onHlUaH 0.0. cTpaHa Ha MaHKoB (1987) eo 3naTo 
nOnl1HeTanHHTe PYAHH nojaBH 0.0. peOHOT Ha KaMHncKH .D.on, I1 c To 'lHH POAOnH Ha 
TepHTOpH:jaTa Ha HP By~apH:ja. 0.0. noroneH opoj H:CnHTyea'lH najT4K4pHTO T c e 
CMeTa sa H:HAH:KaTOp Ha snaTOHOCHHTe eHAoreHH MHHepanH3a~H:H:, IUTa 
BepojaTHo e cnY'Iaj H co BY'IH:HCKOTO HaOranH:IUTe BO Koe c e YTBPAeHH 
3Ha'lHTenHH KOH~eHTpa~H:H Ha snaTO. Bo CYK~eCHBHHOT HHS Ha HSABojYBa~, 
najTaKapHToT ce najaBYBa KOH KpajoT HO npeA najaBaTa Ha caHopOAHHOT 
OHSMYT. HajHHTHHHO e nOBpsaH co eMnneKTH:TOT sa WT9 CTaHa s60p npH: 
OnH:COT Ha HerOBHTe·KapaKTepHCTHKH: . 

.D.Hj ar HocTHKaTa Ha najTaKapH:TO T e HS BTlUeHa n pKY KB4HTHTaTHBHa 
peHTreHocneKTpanHa MHKpoaHanHsa (Taoena 1, a HanHsa 18) 0.0. KaAe ce rneAa 
AeKa TOJ npeTCTaBYBa eAeH 0.0. OH:SMYTcKo-ceneHCK H:Te MHHepanl1 Ko j eo 
CBOjOT COCTaB HMa HajBHcoKa COAplKH:Ha Ha Se 13 . 5 % . 

CaHopOAeH OHSHYT. n o c ne OH3MYTHHOT H ¢PHAPHKHTOT Toj e HajlUHpo Ko 
pacnpOCTpaHeT 6H:SHYTCKH MHHe pan BO HaoranHWTeTO. Bo oA6 HeHa caeTnHHa e 
oen co 1K0nTeHHKaBa HHjaHca, CHnHO aHHSOTponeH H: '1eCTOnaTH oopasYBa 
pasnH'IHH: TH:nOBH Ha KOPOSH:OHH CTPYKTYPH: co CHTe OH3HYTCKH H OHSMYTCKO 
ceneHCKH MHHepanH OAnOlKeHH npeA Hero. npH: TaKBHTe HHTeHSHBHH KOPOSHORH 
nojaBH BO Hero AOCTa '1eCTO ce Hao~YAYBaaT penHKTH 0.0. najTaKapHT. 
¢>PHAPHKHT . 6H:SMY.THH H AP. PaSHepHTe Ha caMopO,ll,HHOT OH:SMYT ce ABHlKaT BO 
rpaHH~H 0.0. 5 - 40 MHKpOHH. 

0.0. ABeTe HanpaBeHH KBaHTHTaTH6 HH peHTre HoCrreKTpanHH MHKp06HanHSH 
ce rneAa Ae Ka ce pa60TH sa AO CTa '1I1CT c aMopoAeH OHSHYT (97.43 - 99. 5 2 
%· Bi) , c o COAPIKHHa Ha Cu 0.42 ~. Fe 1. 14 % H Pb 0. 18 % (Ta6ena 1. 
aHanH3H 1 H 2). 

Kocan~T. Bo KBap~ nl1pHT KOCanl1TCKaTa napa reHesa OCHOBeH 
MHHepan e KOCa1ll1TOT . Toj e p4S.BlieH BO BI1A Ma CHOn'leCTII arperaTI1 
COCTaBeHH 0.0. IiI' nH'feCTI1 KpI1CT4 n H. .D.O lllKHHa Ta Ha nO eAHHHTe KpHCTan H 
AOCTHrHYBa .0.0 1 en. co AeoenHHa .0.0 1 mm. THe 'IeCTO HapaCHYBaaT BPS 
xanKonHpHTOT 0.0. OBaa napareHesa H:nH AHpeKTHo BPS nH:pH:TOT H: KBap~OT. Ha 
QJ01'O TABEllA IV. Cn. 1, 2 H: 3 c e Aa,ll,e HH CKaHHHr - eneKTpOHCKH ¢!OTOrpa¢!HI1 
KOH: rH HnYCTpHpaaT Mo p¢lo no.wlufTe OC0611HH Ha nOO AenHHTe KpHCTanH . 
/IoBe~eTo 0.0. HHB ce KapaKTepl1SHpaaT co AOO pO 11SpaSeHH: Hape5PYBatt.a 
HanopeAHO Ha AonlllHHaTa ~Ia KpHCTanHTe. 

http:0.61-1.90
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Mel' ynnocH~1 paCToJaHl'\Ja Ha: I<OCanHT 1\ el>mnel<TIIT 0,1], H:lol'amlwTeTO - 6Y,(HH 

TA6EnA 2 

1 2 3 4 

d IA l1 dIAlI dIAlI I dIAl 

1 6.4 - -- - 3 7.'29 
1 6.20 - 8 6. 15- 1 4.69 
- -- 8 5 . 64- 3.64Ii 
1 4.90 1 4.90 10 4.45 10 3.22 

-- 12 4. 10 6- - 3.13 
10 3.96 10 3.04 

1 3.90 1 3~90 10 3.88 2.69~ 
8 3.80 --

14 3 2.333·72 
1 3. 60 1 3.60 12 3.64 4 2.17 

10 3.39 10 3. 40 100 3. 44 1 1.96 
-- - - 25 3.:>7 2 1.87 

3 3 .30 2 3. 30 6 3.'29 2 1.80 - 1 3 . 20 6 3.20 1 1.78-
3.06I 1 3. 00 8 3.08 1 1. 74 

9 2.93 8 2 . 94 20 2.96 - -
5 2.11 4 2.80 30 2.81 2 1.65 

4 2 . 71 - -
- - - 4- 2.60 1 1.56 

- - - - 2 2.34 - -
10 2. '29 - -

3 2.25 4 2.27 6 2.27 --
8 2.23 - -

-- - 'I 2.11 -- -
-
2 2.13 3 2 . 15 14 2.13 - -

- - - 2 2.09 - -
6 2 . 00 - -

7 2.02 7 2.04 10 2. 04 - -- - 4- 1. 97- --
I 1.958 1 1.941V~ B --
2 1.889 2 1.892 16 1.911 --
- - - 6 1.817- - -
2 1. 799 2 1.808 JO 1.790 - -

6 1.114 - -
3 I.741 2 1.756 6 1.148 - -

10 1.728 - -
1 1.655 1 1.678 1.6696 - -- - 1 1.601 

-
2 1.592 --

1 1.470 1.478I - - -
I 1.412 1 1.418 - - - -
2 1.:>79 3 1.390 - -- -
1 1.341 1 1.346 - - --
1 1.31 2 1 1. 3'29 - -- -
-
1 1.282 1 1.292 - - --- 1.262I - - --- I 1.245 -- - - -

3aOeneWKa: 
AHam13HTe 1 H 2 npeTcTaayeaaT Hr JtH'{eCTH KpHCTSnl1 0,1], KocanHT. a aHnH38Ta 4 e 

CHHTH03PH eMnneKTHT - Haol'anHwTe SY,{HH. 

YcnoaH Ha CHHHa~eTO: anapaT TUR-M-60. KaHepa RKO-57. Cu. Ni . 30h • PeHTreHo

rpaHoT e ,l],OOHeH no HeTO,l],aTa Ha KaY'{ Yl<oeo Ton'{e co ,l],HJ aHeTap 0.3 mm. 
AH8nH38T8 · 3 e H8 KOC8nHT 0,1], H80l'anHwTeTo Hakidaira. J8noHHja no 
SPOM (Hl74J. 

I1HTeH3 HTe THTe c::e npeCHeTaHH Ha·cT80Hne H CHCTeH. 
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KOCanl1TOT e KCMnneTHO ,Q1{j arllOCTI1'AllpaH no HeTOAaTa Uebaj S8r8 r 
(Ta6ena 2 ) 11 npeKY KeaHTI1TaTI'fB HlfTe \ peHTreHO Cne KTpaJ1t111 MI1KpOaHanl13H 
(Ta6ena 1, a Hanl13a 15). KapaKTepl1CTI1YHa oc0611Ha sa KOCanl1TOT e 
npl1CYCTeOTO Ha Cu 1 .96 ~ H He3HaYI1TenHaTa COAP~I1Ha Ha Se 0 . 26 X 
Cpe6poTo co 0. 44 BTCHHI1 eAI1HI1~11 rl1 AononHyea o nOBHHTe BTOMHH e,QKHH~H BO 
Kpl1CTanOXeMHCKaTa ~OpMyna KOH H3HeCYBaaT BO BKyneH H3HOC 1 . 99 BTOHHH 
eAHHH~H 3a 0 110BOTO , W1'O e AOCTa ~nHcKo ,11,0 Teo pe TCKHTe eo ¢opMynaTa Ha 
KOCanI1TOT. Bli3MYTOT, cyn¢ypOT 11 ceneHOT npeMa CBOI1Te CO,ll,PJt<HHH ce ,II,OCTa 
6nHCKI1 ,11,0 I1CTI1Te eo TeopeTCKBTa ~opMyna Ha KOCanHTOT. 

n 11 C K Y C 11 j a 

YTePAeHBTB 5H3MYTCKO - ceneHCKa MI1He panH3aJ..\l1)a BO HaotaJIHIlITeTO 
5YYI1M, MOffiB Aa ce pa3rneAyea KBKO Tl1nOMOp¢Ha sa 3 naTOHo ceH Tl1n Ha 
eHAoreHI1 opYAHyeatba. CYK~eCI1BHI10T peA Ha MI1Hepanl1Te 0,11, OCHOBHa1'a KBap~ 
- nl1pl1T - xanKOnHpl1TCKa napareHe3a, BO Koja 5 113MYTCKI1Te ~t 1S1of3MYTCKO 
ceneHCKI1Te MI1 Hepanl1 ce nojaBYBaaT BO peAo T 1S113MYTI1H - raneHo lS113M YTHH 
KpynKal1T - ¢PI1,11,PI1XI1T - eMnneKTI1T najTaKapl1T CaMOpO,ll,eH 6 113HYT , 
nOKaffiYBa AeKa no BpeMeTo Ha HI1BHOTO O,ll,naraHoe ce aHraffil1pa ce norone Ha 
KOnl1'1I1Ha Ha OaKap 11 lI<ene30. DaKapOT ce ABl1ffili 0,11, 0. 31 1.82 ~ Kaj 
6H3MYTI1HOT, 0.92 ~ Kaj raneH06113MYTHHOT , 0.92 - 6.28 ~ Kaj Kp ynKaI1TOT. 
9.50 - 10.25 ~ Kaj ¢PI1AP KXI1TOT 11 6. 55 - 14.14 % KaJ e MnneKTHTOT. Kaj 
Jt<ene30TO pacnpeABnlSaTa onWTO 3eMBHO e XOMoreHa 11 ce ABHJt<H 0,11, 0.61 
1.90 ~ . CeneHOT He e KapaKTepl1CT l1yeH 3a nOye THHO T Ae n 0,11, napareHe3aTa, 
TOj ce nojaBYBa ManKY BO KpynKa~oT 1.12 ~ , nOToa BO eMnneKTHTO'I' 1.85 
- 2.45 ~ , a HajMHo ry ro HMa BO najTaKap HToT 13. 5 ~ . 

3roneMeHHTe KOH~BHTpa~HI1 Ha GaKap H ffiene 30 BO 0l13MYTCKO 
ceneHCKHTe MI1Hepa nl1 ce BO HenOCpe,ll,Ha BpCKa co HHTeH3HBHHTe KOPOSI10HH 
I1SMeHI1 Ha xanKOnHpI1TOT. Tl1e 113MeHH MOffiaT Aa ce pasrlle AyeaaT KaKO npHHep 
Ha Xl1,11,pOTepHaneH MeTaMOp¢113aM Ha XanKOnl1pHTOT . ~en 0,11, COAP~HHaTa Ha 
ceneHOT HCTO TaKa MOffie Aa ce nOBp3e co KOP03HoHHTe npo~ecl1 11 113MeHHTe 
BO XanKOnl1pI1TOT , HO npl1 o AnaraHoeTo Ha najTaKapl1TOTBe po jaTHo HHall0 11 
npl1HOC Ha ceneH c o' XI1APOTepManHI1Te paCTBOpl1. 

Bo BTopaTa MI1HepanHa napareHe sa KO ja I1CTO TaKa HOCK o Ape AeHH 
KOnl1'1I1HI1 Ha 6113MYT, ce nojaBYBaaT 11 3Ha'lI1TenHH KOH~eHTpa~1111 Ha cpeO"po 
,lJ,O 4.96 ~ , KaKO 11 MHory ManH CO,ll,PlfCl1HI1 Ha ceneH KOH AOC Tl1r HyeaaT AO 
0.26 	~ . 

nojaBaTa Ha 0l13HYTCKO - celleHCKaTa HI1HepanH3a~Hja eo Hao~anH~TeTO 
5Y'lI1M, AaBa B03MOlfCHOCT ,II,a ce c03AaAe e,ll,elf nOKOMnneTeH reonOWKo -reHeTCKH 
MO,lJ,en 3a ¢OpMl1paHoe Ha Hao tan l1WTeTO Koe He~TO I1Ma Ba~HO HaYYHO SHayeHoe 
KaKO OCHOBa 3a HC TpaHcyeatbe Ha I-I0BI1 Hao~anHIIITa (aHanOrHI1 Ha BY YI1HCKOTO ) 
BO PYAHI10T peOH DY YI1H - naHjaH - DO POB non H nO llll1pOKO. 

0,11, npaK THYHa rne AHa TO~Ka HeonXOAHO e Aa c e npOY'IH KeaHTHTaTHeHOTO 
Y'le CTBO Ha 6H3MYTOT, cene HOT 11 cpe6poTo BO ~enOTO Haota nHIIITe. KaKO 11 AB 
ce cor lleAaT HOHlHO CTI1Te sa HHBHBTa Ballopl13a~11j a, IoIMaj KK j a BO OISSHP BeKe 
YTBPAeHaTa ¢QpHa Ha npl1CYC1'eo Ha. HaBeAeHI1Te npaTe~KH elleMeHTH eo 
HaO~anI1WTeTO EYYI1!1. 

AeTopHTe Ha. TPYAOT HCKalfCyeaaT noceOHa onarOAapHocT Ha BpaOO TeHI1Te 
O,lJ, reO l1OIllKa -ra cnYJKOa Ha PYAWIKOT 6YYIIH KO~1 AaAoa ceoj npH110r npH 
seMaHoeTO 11 ceneKT I1pBtbeTO Ha np I1MepO~IfT~ 3a Hc nl1T yeatba. 

3a Hanpaeel-1l1'I'e KBaHTI1TaTHBHH pe HTr-e HOC neK TpanHIf MHKPOaHaJll1SH 
aBTOpl1Te ja HCKaHlYBaaT cBojaTa 011aroAapHOCT Ha U.KaMeHoaa H C.BallKaHOB , 
0,11, I1HC THTYTOT no HeTanO.3HaHI·tja H TeXHonorHJa H4 HeTalll1Te npH BAl:!. I1cTo 
TaKa ja ,II,OnlfCHMe cBojaTa 6na r-O Aap HOCT 11 Ha A.UBeTaHOB 0 ,11, na60paTOpl1jaTa 
sa peHT reHO-CTpYJ(TYPHH aHaIlH.31-1 npI! BMfI1 CO¢l1ja 3a HanpaBeHI1Te 
aHanl1SI1. 
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S U H H A R Y 

Bismu th - s elenitio mineralisation in th~ copper deposit of 


Bubim - Radovis 


T.Serafi movski. S . Hankov. V. Cifliganec 

The Hucim ore deposit belongs among the porphyry copper deposits 

and has a sign ificant content of gold. 

The main host of th e primar y copper minerali z ation is the 

chalcop irite and of the supergene or the secondary enrichment (zone of 

cementing) mineralization are the chalcocite and covelline. 

During the detailed mineralogical studies of the ores of the Bucim 

depozit the exis tence of a large number of bismuth - s elenitic minerals 

were de termined. They were distinguished in to two characteristic 

mineralogical parageneses. 

The fi rst was dis tinguished ae quarz - pyry le - ch31copirite with 

bismut h - se l enitic minerals wich were distinguished dur ing the later 

stages in the f ollowing sequence: b ismuthine gallenabismuthine 

krupkaite - fridriohite - emplectite - laitakariite - native bismuth. 

The second mineral paragenesis was distingui shed as quarz - pyryte 

- cosalitic and bears only cosalite as a bismuth mineral. 

Numer ous characteristics wer e de termined in the chemisn of the 

minerals both in the cationi c and anionic parts or occurances of 

isomorphism were discovered. 

The bismuth - selenitic minaralisation of the Bucim deposit can be 

considered as typ omo rphic for t he endogenic mi n era lizations of gold. 

The determined type of existence of bismuth selenitic 

mineral ization in the Bucim deposit demands a more complex 

investigation of the ores in order to exploit theil oomponents. 
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~OTO TA5EJlA I 

DI!.3HYTHfi (fi e no) no xanKO

nHp~~ ( CH806eno) , 80 XHA

p~1epManHO H3HeHe Ta CTeHa. 

~*HM COMPO. 3r. 600x 

PacnpeAell0a He. ~iLa:nHHHja 

PacnpeAenOe. He. CUKallHHHja 

Pe.cnpeAen6a Ha FeKallHHHj a 

Pacnpe Ae nfi a Ha S)(a llHHHja 

Cn .1- flaJl 

Hao!' 

Cn.2- Pacn 

Cn .3- Pacn 

Cn.4- OHoSH 

Hao!"! 

t}



) no xanKO-

CTeH&. 

jli LOlm1HHj a 

CuKOlnI1HH.! a 

F'eKOlnHHHja 

SKIll nHHHja 

Hao~anH~Te 5~HN 

83 
~TO TABEllA 11 

Cn.l- naJTaxapHT (~eno) so x&nKonHpHT (CKeo ). Pe*HH COHPO. 3r.480x 
HaotanHWTe 5Y~HH 

Cn.2- PacnpeAen6a Ha 9!MOl- nHHHja 

Cn .3- PacnpeAenOa Ha SeKOl- nHHHja 

Cn. 4- 5 H3HYTHH (Oeno) 80 xanKonHpHT (CHSO). Pe*HH COKPO.3r.1800x 



8'i 

Cn.1- najTaKapHTCKO-eMnneKTHTCKH arperaT (cHB06eno). 80 XHAPO

TepManHO H3MeHeTa CTeHa - HaotanH~Te 6Y~HM. 3r. 1300x, 

CeKYHAapHH eneKTpOHH 

Cn.2- HCTHOT arperaT BO pelllHM CO.H.PO; najTaKap HT (Oeno) ,eMnneK

THT co 3roneMeHa COAPIIIHHa Ha CeneH (CHBO) 

Cn.3- PacnpeAenOa Ha SeLa - nHHHJa 

Cn .4~ PaCnpeAenOa Ha - nHHHj a CUKa 

Cn. 1- CH 
KB 

.;z.~ 

Cn.2- .lle 

MO 

Cn.3- J1r 

BO 

~~ 



) ,eHnneK

85 

~TO TABEJlA TV 

Cn .l- CHon~ecT arperaT OA HrnH~eCTH KpHcTanH H4 kocanHT ep 

Keap~-xanKonHpHTcKa OCH058. CKaHHHr-enekTpoHcK8 ~Torpa

¢lHJa . 3r. l Ox 

Cn.2- ~eTan OA Cn. l, npH srone~yaa~ OA 102x . HnycTp~HJa HA 

HOP¢lonorHjaTa Ha KOCanHTCKHTe KPHCTanH 

Cn .3- ~rnH~ecTH KocanHTCKH KpHCTanH co HanopeAHo HapeOpye~e 

50 npaae~ Ha HapacHy~a~eTo. CXaHHMC"-eneKTpoH K ~Torpa

¢lHJ a. 3r. 3 01x. Hao f anHWTe 6Y~HH 


