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INOJABA LHEPY3UTA U3 PYOHOTI IIOJbA PYIIJbA
(JU CPBUJA)

[Tasie TAHUYUR!, Xemko COPPOHUIEBUR!,
Munocas CUMUR!

Knyune pewu:  Pymbe, pyTHOMHKPOCKOICKAa WCIMTHBamba, PEHAICH- E
CKa WCIUTHBAaMkha, WHIANMPAHA AucpakTorpam Ipaxa, |
KBaJIHTATHBHA-CEMAKBAaHTATATUBHHA CacTaBH, IEPY3HT, I
KBapll, [JIAHE-TACKYHH, TeTpaeipHT (?), caMOpPOJHO
cpebpo, MaNax®T, a3ypHT, PYTWI, IHPHT, JAMEH3HUje~
jenuauyne hennje, XeMHjCKH cacTaB Iepy3HTa ofpeben it
noMohy kpucTanorpadgckiax napaMeTapa. |

Kpaidak cadpxcaj: VicnuTrBaHa je HOBa TI0jaBa Iepy3uTa U3 Pymba pyjEOMHEK-

POCKOIICKHAM H PEHJT€HCKAM METOJHMA.

Y HCIHTHBAaHOM Y30pPKy YTBpPhHEHO je¢ JOMHHAHTHO IIPHCYCTBO IEpy3dTa H

KBapla ¥ BPJIO MaJlO TJIHHA-THCKYHA, Ka0 B YKYIHO OKO 5% PyAHEX MUHEpaa y A
KOje cIiafiajy HenieHTA(hAKOBARA MAHEpa, TeTpaespaT (?), camopojHo cpebpo,

MaJlaX|T, a3ypuT, PYTHI | TAPMUT. _
KBanuraTHBEM-ceMAKBAHTHTATABHEH CACTABH 00H]eHE PYJHOMHKPOCKOICKAM K i
PCHATEHCKHM METOJ[Ma Cy Y BPJIO o6pOoj cariacHOCTH. !
Wcnmrasamn IEPY3UT UMa Mak€e IMMEeH3Mje je[HEAIHE helHuje y OfHOCY Ha JIHT-

epaTypHE NOfaTKe, INTO yKasyje ia je feo PbCO; HajBepoBaTHH]E 3aMEHEH HIIH

ca 0ko 5 mol.% CaCOs, mii ca ReKMM JIPYTEM €IEMEHTOM KOJH HMa MamH jOH-

CKH pajjyc ox Pb**, iy

Hagne Tawanh, XKewxo Cogpounjesnti, Miiocas Cimifi, 'TeORECTUTYT",
Posumcexa 12, 11000 Beorpay, e-mail: geoins@beotel.yu




Tanwuh 11., Cohponujecuh XK., Cumuh M.

YBOA N F’EOJNOMWKA I'PABA JOKAIUTETA

Lepysnreke muncpasie u nojase y CpOujit nenmirnsaiio je camo
HEKONMHKO ayTopa, i 1o: Ypoumesih (1892 n 1897), Crepanonsnh (1922),
[Masnosuh (1938), “Inknn n Hosakosuh (1983), CpOmanosuh (1989) u
Tomuh (1999).

Jemmo je Tomnh (1999) npukazana kpucranorpadeke nogaTke
33 NEPY3HUT.

Koanko je nama nosuaro, 1o caja nuje 6110 yrspheno npuc-
yCTBO nepysura n3 Pymba u okosmie, Tako ja On oo Morao ja 6Gyje
NPBH HaNa3aK 03 OB JTOKAIHOCTH.

Pynno nome Pymme ce manasu y jyroncrounoj Cpbuju wu
yaabeno je oko 6 kM mcrouno on Ilpepejana. Hanasn ce y ckiony
wiaanHe Yemepnuk, 3axsatajyhn mene cesepue oOponke umuje ce
npocevne HafiMopcKe BHcHHe Kpehy o 900 o 1000 m. Iberosu tepenn cy
HajBehAM JIeNOM NMOMIYM/LEHHW W TOKPHBEHH CJIYBHJaTHO-JIC/YBHjaJIHHM
MaTepHjaJIOM, H3y3€B IOTOKA H YCEKa MOJeJINHAX Iy TeBa.

Y TeoNomKOM MNOrJIeRy, MPOCTOpe pyAHor nomba usrpabyjy
WKPH/LUH BracHHCKOr KOMIUIEKca H TepuMjapae Marmatcke crene (Co.
1). 3aBHCHO Ol cajipXaja NOjJEIHHAX MHHEPaAa, H3JiBajajy ce: MYCKOBHT-
CKH, MYCKOBHTCKO-XJIOPHTCKH, XJIOPHT-MYCKOBATCKH, KBapIl-CEPHIIHTCKH,
H CEpHUMTCKH MKPWHLHA H rHajceBd. Haj3acTynbennje MarMaTcke crene
Cy JalUTH H BHXOBH NMHPOKIACTHTH, a Y MamkO] MEPH CY NPUCYTHH aHjle-
3HTH Kao COYHBAcTa Tea y mKpubiama (Camuh u ip., 2003).

HctpaxknBama Pb-Zn pyna u mHxoBa eKcIuioaTainuja cy MHTEH-
3HBHO BpmeHa KpajeM XIX # moverkom XX Beka Ofi cTpane AKIHOHAP-
ckor apymrsa Bopha Bajdepra, Maga je pyjapcka akTHBHOCT y OBOM
HOJIpydjy MOCTOjaJia jOII Y CpejiibeM BeKy, O WeMy cBejioue ocraluu Gpo-
JHEX IMHTH H IUbauyninTa. MicTpakuBamiMa Koja cy BpuueHa mocine II
CaeTckor para JoOHMjeHH Cy NMOJlalli O 3aKOHOMEPHOCTH H pa3MelnTajy
pynuux nojasa Pb, Zn u Cu, y OKBHpPY KOjHX Cy KOHCTAaTOBAHH H 3HAYajHH
cagpxaju Ag 1 Au.

HajHOBHjAM HCTpa’kABamkUMa jyXKHOT Jiejla JIAIJUTCKOr IOTOKa
(Cummh w gp., 2003) KOHCTaTOBaHA je pyJiHa II0jaBa OJIOBA M LHHKa ca
BHCOKHM cajip>XajuMa cpebpa m 37aTa, Koja ceé Hajla3M Ha KOHTaKTy
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Ilojaca yepysuiaa u3 pyonoz ioma Pyima (JH Cpbuja)

JAIATA ¥ IIKpUhana, a npunaja noapydjy Fonemux Jlusaga. Opynmemne
je MOKANM30BAHO KAKO Y JIAATHMA, TAKO W Y IIKPA/LIAMA, KOJH Cy HH-
ren3uBHO 3axBahenu cuindUKanujoM, KapbOHaTH3aUKjOM, JTAMOHHTH-
3alMjOM M ManranuszanujoM. MohHOCT opyjileHe 30He je OKO 5 M, a
npyxaibe je C3-JM o 3C3-MUJN. Takobe je koHCTaTOBaHa BEeOMa BH-
COKa 3aCTyIULEHOCT Jierype cpebpa.

SR Y e Y e 2#’-{ b W T
R T N O *4&“-:-\ S VR

l&tlh" b;lwm 3 J’ ™
DuBSUNE _A.—_ L Vi

Caurka 1:  Ipezaedna zeonowka Kapiia pyonoz uosnsa Pyina.

Jlerenpa: 1. Hauwty, 2. Auxnesuty, 3. [Mlxpumwuw, 4. Bynkancke Gpeue, 5. Xuppo-
Tepmanie mnpomene, 6. ITuputuzaumja, 7. Pacenu, 8. Pacepne 3ome,
9. Crapu pynapcku papos, 10. Crapa wsaumTa, 11. Pynue nojase Pb-
Zn, 12, Pynue nojase Cu, 13. ITojasa uepy3sura.
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Tanwuh I1., Cohponujecuh XK., Cusuh M.

Y osoMm pauny Ouhe npukasanm  pesynratm o pyjio-
MHKPOCKOIICKHX H PCHATCHCKHX HCITHTHRAILA H3BPIICHNUX  Ha iL‘J{!]()M
PENPE3EHTATHBHOM Y30PKY M3 OPYULENC 30HC, KOJH UPCACTABba cam
KOHTAKT H3MEILEHOT JANNTA 1 HIKPHBILA.

JoOujenu  Kpucranorpadekn  nopamt  3a  uepysur  Guhe
)’llOpCbCllll Cad MNO3HATHM JIHTCPATYPHHM TOJAAlUMMa, a 'l'i'l!{l)btl hemo
nomMohy THX nopaTaka HOKYIIATH fla YTBPIAHMO Jia JT ¢ JIOLLIO 10 HeKHX

JOHCKHX H3McCHAa, H CBCHTVAIHO KOT THIIA.

[NPHIIPEMA MATEPHJA/IA U IPUMEBLEHE
METOIE UCITUTHBAIBA

Y uuby HeTEPMHHANH)C PYAHHX MHHcpata wipaben je jepan
PY/IHH Mpenapar 3a NocMaTpaibe y OfibnjeHoj CBETIOCTH, OJ1 Y30pKa KOju
NpEACTaB/ba KOHTAKT JIMMOHHTHCAHE CTEHE MpKolpsene 06oje ca
XKWIHYACTOM TEKCTYpPOM, M anTepucane Oennvacre crene Opeuacre
TEKCType ca yIpCcKamhAMa MajlaXuTa.

P_\’I[HOMHKPOCKO(ICK& HCIIHTHBAaa CY H3BpLICHA HA MHKPOCKOITY
3a onbujeny cseryoct "ORTOLUX" ¢pupme LEITZ WETZLAR, ca maken-
MaJHHM yBehamem o1 1250X, y HMEP3HOHO] CPEJIHHH (KEJIPOBOM YIBY).

Y OKBHPY PEHANCHCKHX HCIHTHBAaM-a, Y30PaK j¢ crpamied H
CHHMJbCH Ha ayTOMAaTCKOM fudpakTOMETPY 3a npax Mapke PHILIPS, Tan
PW-1710. ¥Ynorpebmena je ayro-chokycna (LFF), 6akapna anoja (U = 40
kV u 1 =30 mA), npu 9eMy je kopumheHo MonoxpomaTcko Ko, 3paucime
(» = 1,54060A) 1 Xe nponopnuoHanun 6pojay.

CHEMIBEH je omcer yria 26 on 5° no 80° ca kopakom 0,02° u
3ajipkaBameM Opojada y Bpemeny o 0,5 cekynjie. 3a Meperbe yraoHux
nonoxaja AHGPAKTOBAaHHX MaKCHMyMa M bHMa npunajajyhux MHTCH-
3HTETa, MpUMEREH je 6a3uu nporpam PW-1877.

IIpenu3socr pucpakTOMETpa KOHTPOJIHCaHa je Ipe H Mocie
ekcepuMeHTa noMohy Si cranpappa.

UnenTuduKanydja OpHCYTHAX MMHEpalHuX cpasza ypabena je
ynopebemeM MebynmocHuX pacrojaka (d) ¥ penaTHBHUX WHTCH3UTETA
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(I) ca srepaTypHuM MOJIalluMa, OJIHOCHO OirOBapajyhoM KapTHIOM H3
JCPDS-ASTM jparorexke.

Pauyname iuMen3uja jeiunynux heauja u3BpmeHo je nomohy
nporpama LSUCRI ajanTupanor 3a nepcoHajany pavyyHap.

PE3YJITATHU U JUCKYCHUIA

P_\'jlll(l!\l HKPOCKOICKA HCITHTHBAILA

321C'l'}’llf‘l;t’ll()t"l" PYAHHX (Ilﬁ[lpOBH}]l{iD() MHHEpaJIa Y HCIIHTHBA-
HOM Y30pPKY je OKO 5%, a KOHCTAaTOBaH je cjicichH MHHEpaJHH cacTas
npeMa peslaTHBHO] 3aCTYIUBEHOCTH: HEHJAEHTH(HKOBAHA MHHEpas, TeT-
paejput (?), caMOpoOJIHO cpeGpo, MajlaXHT, a3yPHT, PYTHI U ITHPHUT.

On nepynaux (nMpo3’pavndax JO NMPOBHIHHX) MHHEpalia, KOjHX
HMa OKO 95%, JJOMMHAHTHM Cy: IEPY3UT W KBapIl, IOK CY OCTaJIH, HEHJ[CH-
TH(PUKOBAHN MUHCPAJIH, 3aCTYIULCHH Y HE3HATHO] MEPH.

Y jesty y30pKa Kora KapakTepHIlle TpaKacTa TeKCTypa, [Epy3HT
je JMOMHMHAHTaH, a MOjaB/byje ce Yy BHAY KOJIOMOp(hHAX arperara
H3rpabeHUX OJI pajujaIHO-3paKacTHX MIJIMLA ¥ HENpPaBHJIHMX 3pHA. Y
KOJIOMOPHHAM arperaTiMa NMpoOCTOpH H3Meby Hrnuua cy HCHyHmEHH JIn-
MOHHTOM. BIlaKHAaCTHM M BpPETEHACTHM arperaTiMa JIMMOHHTA Cy
3axBaheHa 3pHa KBaplia, aJTepHCaHH NPHMAapHH MHHEpPalH, H CIO-
pPajEIHO, XHIHAHOMOpdhHA 3pHa PyTHAA.

Y jppyroM jieiy y3opka, Koju je OpedacTe TeKCType, ca IO-
Ny3a006/beNHM KJIaCTHMa KBapIHHX 3pHa, NojaBbyje ce TeTpaeapuT (?),
KOJH je 3HaTHO aJITEPUCaH, a CauyBaHH Cy KCCHOMOP(HHA PEIMKTH HEro-
BAX CHTHHJHX 3pHa, BeiquumHe jo 10 pm ¥ moHerje, KpyloHHja 3pHAa,
penuurHe 0 0,05 mm.

Penukrna 3pua TeTpaegpura (?) cy LeMeHTOBaHa H3pPasUTO
. TPOIIHKM M MEKHM NPOBHJIHUM MAHEPAJIOM y KOMe je (hHHO ICTEpProBaH
MaJIaxuT, W CIOPajiMuno, a3ypur, najyhn 3enenkacro u maaBkacTo 060-
jeme.

Y 3pHuMa KBapna NMpUCyTHH Cy YKJIONUM XUITUAHOMOPKhHEX 3pHA
pyTHria, BeJudrre oj 3-30 pL m.
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Y JeNHO) WYWHLHHK j¢ KOHCTATOBANO PCJAMKTHO 3PHO UMpHTA,
Beanunne oko 0,2 mm, Koje je 3axBaheno JImMonuTom.

CaMOpONHO ¢peOpo €C KApPAKTCPHIIC BCOMA BHCOKHM HHTCH-
3HTCTOM M BHCOKHM CKCTCHIHTETOM [OJaB/LUBAILA Y BHJIY KCEHO-
MOpdHNX 3pHa, Bennunne o) 1-40 pm, koja ¢y o0Huno HuruMio cpacna
Ca 3PHHMA HESMACHTHPUKOBAROU MUHEPaia, win ¢y cnobojuna, na Mec-
THMA I[JIC CY OHI alTepHcati.

HenpenrndukoBanit MUHEpan ce jaB/ba Y HEHPABUIHHAM 110-
Nny3a00/bEHAM 3pHEMA, Beanunue 1o oko 0,05 mm, Koja npejpcrasmbajy
PEIHKTE.

Pcn;u‘encna INCNuTHBAILA

Y OKBHpPY PEHJATEHCKHX HCTPa’kKHBama WHJAMIHPAH j¢ peHjren-
ckn aucpakTOrpaM npaxa HCOHTHBAHOT y30pKa y oncery 20 ox 5° o 80°
KOJH je NpAKa3aH Ha CJIAIA 2, ca H3MEPEHNM BpeIHOCTHMa Mebymbochux
pacrojama (d,) # HIeHTHDHKOBaHUM ciieichiM MHHCpaiHMa:

C - nepys3mnr,

Q - kBapu,

Gl-L — rnaBe-nacKyny,
T? — TeTpaenpur?, A
Ag? — cpebpo?.

PeHIreECKOM KBaJIATATHBHOM, CEMHKBAaHTHTATUBHOM JIH(ppaK-
EOHOM aHAJA30M Npaxa yTBpheHO je ma ce y y3opKy Hanase ciaejche
MHHEpaJlHEe BpPCTe NpPeMa CTelleHy 3acTYIULEeHOCTH: 1epy3nT (oko 79%),
kBapi (0ko 15%), rnuue-nuckyHE (0o 3%), Terpaeiput? (oko 3%) |
cpebpo?. IlpucycrBo Terpaeaputa? M cpebpa? nuje y MOTIYHOCTH
CHT'YpHO 360r MaJie 3aCTyIULeHOCTH H Npekiianaiba AHupakIHOHAX MaK-
CHMYMa, aJly je y CKJIaJly ca pyJHOMHKPOCKOIICKHM HCITATHBA IbHMA.

Takobe, KBaJIATaTHBHa W KBaHTHTATHBHA 3aCTyIbLCHOCT HJICH-
TH(PEKOBaHHX MHEHEpaJa je y KOpeJlallijd ca OHOM Koja je jo0HjeHa pya-
HOMAKPOCKONCKAM MCIHTHBambHMa.

266

e



T T

|

Ilojasa yepysuita ua pyonoz ioma Pyiama (JH Cpébuja)

= & & o
s 8 e £ H

w w
8 e

b
®
®

1

=
w
o

8ag

ot

b

8
B

/
fi ?,8342 GI.L
L
|
I

2
o A 20749 C

'(-"'-:"-:“
Eo ot 1.9789C 4.0

|

Tl
:
o
Lol

g

5

411”“"*".'

89
T
5
o

A

“'"\{“e"l“‘-"-”“""l

4,9487 GI-L

4
|

‘ £.3947C
===t A2220C + Q
K
N

aem 0 332BBQ 4+ GIL

e

I 3,0569 C
T 299381

i 28779 C

2.2060C
7+ @

20024 C + ag?
1,9275C

1.5006 C
- . 14801 C 1.4722C
1,4423C + Ag?
1,4139C

1,3805 Q -+ Ag?
ereAr N

1,3276C
1,3040C

- 1,2803 C
1,2657C + 17

1.2403 C + Ag?
1,2140C + Ag?

3.4749C"" 7

zuonb / 2iowy - 1y
BISIe / YU s - o

JBNIS | Louqes - By

¢BlUpeuDLe] / (Woenu8| - 4|

SO W-SADID / UrDisi-auUiB - 14g

3.8702¢C

L

=

Cauxa 2:

Y3opka.

Huouyupanu pendiencxu Qugppaxiiiozpam upaxa uciuiiueanoi



Tanquh I1., Copponujecuh X., Cusuh M.

Bpennocrn usmepennx wrrensnrera (1

ote) 1 HAMCPEHUX (dow) 1

wpavynaTux (d.,.) mebyunmocunx pacTojaba  uepysnra, ca  ojrona-

Pajyhum us smreparype (JCPDS 47-1734 1 Tonmith,
pajyhum Muneposim nmiekcima (hkl), npukasane cy

TaGeaa I:  Bpednociiu Muaeposux undexca (447, uave
(L) u usmepenux (4,) u uIpavynaiuy

pacitiojarea yepysuiia.

[999), kao 1 oprosa-

3ajenno y rabGeny 1.

PEHUN NI en3uilieftia
(@) sebyiavocnux

HEePY3IUT nepysmT HCPYIHT

(JCPDS 47-1734) (Crapu Tpr - Tpenya) (Pyiune)
h k1 1 d L L A | d’ Lin LR d_,
110] 15 34180 | 28 | 44197 [ 44234 [4,4238] 16,96 | 4.3947 | 4.4150
020 5 4.2520 17 | 4.2452 | 42475 [4.2477] 13,10 | 4.2220 | 42397
11 1) 100 | 35900 | 100 |3.5878 [ 3,5893 [3.5896] 100,00 | 3.5702 3,5829
02 1] 37 | 35000 | 61 [3.4930 |34934 [3.4936] 53.73 | 3.4749 | 3.4873 ]
002 21 30730 | 30 |3.0701 | 3,0708 |3.0710] 2301 | 30569 | 3.0658
12 0] 2 29000 | 4 28887 [ 2.8965 ' i
012 2 2.8910 4 28887 2.8881| 223 [2,8779 | 2,8831
102 1 2,6430 2 | 26414 | 2,6417 [2.6419] 2.10 | 2,6328 | 2.6372
200 9 2,5880 13| 2,5903 [ 2,5906 [2.5909] 13,77 | 2.5824 | 2.5857
a2l 19 2,5230 17 | 2,5226 | 2,5225 [2,5227] 16,96 | 2.5130 | 2.5182
0221 23 24900 | 46 [ 24851 [ 2.4885
130| 23 24900 | 46" |2.4831° 2,4849| 28,51 [ 24771 | 2.4802
2001 122943 [ 2,2979
220] 5 22130 | 12 |22117 [ 2,1117 [22119] 575 | 2.2060 | 2.2075
040[ 1 2,1270 5 121234 |2,1237 [2,1238] 3,11 | 2.1187 | 2.1198
2.2 121 20820 | 25 |2,0810 | 2,0809 [2,0811] 23.88 | 2.0769 | 2.0770
041| ¢ 20100 | 10 |20076 | 2,0071 [2,0072| 15,14 | 2,0023 | 2.0035
202 7 19803 | 14 [ 19804 | 19801 [1,9803] 11,83 | 1.9759 | 1.9765
32| TS 19340 | 21 |1,9318 | 19316 [1,9317] 22,15 | 1,9275 | 1.9282
A3 ws 1,859 | 19 | 18579 | 1,8579 [1,8580] 23.44 | 1.8540 | 1.8547
O 1,8461 12| 1.8441 | 1,8442 [1,8443] 865 | 1,8401 | 1.8411
2832 3 1,7956 2 | 17955 | 1,7947 [1,7948] 5,54 | 1,7912 | 1,7914
02l 1,7498 3 | 1,7470 | 1,7467 |1,7468] 4,52 | 1,7438 | 1,7436
S L [ 1,6921 2 | 1,6927 ) 1,6924 [1,6926] 2,10 | 16885 | 1.6892
240 1 1,6442 2 | 1,6427 | 1,6424 [1,6425] 4,72 | 1,64C1 | 1.6393
051 1 1,6408
311a,] 4 1,6312 8 |16319 16316 [1,6318] 533 | 16289 | 1,6286
311g,] 3 1,6312 4,15 | 1,6280 | 1,6286
150] 1 1,6172 2 | 1,6145 | 1,6144 [1,6145] 2,10 | 1.6101 | 1,6114
241 4 1,5883 10 1,5867 | 1,5866 [1,5868] 7,37 | 1,5839 | 1,5837
151 3 1,5633 | 11 |1,5614 [ 1,5614 [1,5614] 7,37 | 1,5591 | 1.5585
004 1 1,5366 2 | 1,5354]1,5354 [1,5355] 2,10 [1,5364R] 1,5329
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HePY3HT uepyIuT uepysuT

(JCPDS 47-1734) (Crapu Tpr - Tpemua) (Pyiube)
223 3 1,5032 <) 1,5024 | 1,5024 [1,5025{ 328 | 1,5006 | 1,4997
312 2 1,4819 2 1,4826 | 1,4822 (14824 296 | 1,4801 | 1,4795
330 4 1,4754 8 1,4745 | 1,4744 |1,4746] 6,65 | 1,4722 | 1,4717
043 4 [ 14751
114 2 1,4515 2 1,4508 | 1,4505 [1,4506
242 3 1,4496 3 1,4481 | 1,4483 |1,4484
024 2 1,4455 3 1,4441 | 1,4439 |1,4440| 3,11 1,4423 | 14416
152 1 1,4307 2 14289 | 1,4290 [1,4290
060 1 1,4186 4 1,4161 | 1,4158 |1,4159| 2,10 | 1,4139 | 1,4132
332 2 1,3296 4,15 | 1,3276 | 1,3267
204 1 1,3214
134 3 1,3071 6,89 | 1,3040 | 1,3039
313 4 1,3044
400 1 1,2951
06 2 2 128854
243 2 1,2823 3,79 | 1,2803 | 1,2788
1:-5:3 1 1,2693 2,10 | 1,2657 | 1,2654
224 <] 1,2620
044 1 1,2459
260 1 1,2439 2,10 | 1,2403 | 1,2401
420 | 1,2385
015 2,10 | 1,2140 | 12137
421 1 1,2146

R - m36aueno n3 npopauyHa,
" - osaj pan.

M3 taGene 1 Moxe ce BHICTH fia Ccy d-BpEHOCTH I[EPY3HTa H3
Pyn/ba 3HavajHO Mambe Off Iiepy3uTa Koju cy acnurany Martin 1 McCarthy
(1993) u Tomuh (1999).

Koy nepysnra u3 Crapor Tpra (Tomuh, 1999) npumeheno je na
usmepene d-spepnoctn d=2,8887A n d=2,4851A me oprosapajy hkl Bpen-
nocrama 121 u 022, Beh 012 u 130. Ose BpenrocTH (7)) cy y HamieMm pajy
H3MemeHe, 30or uvera cy jobujeHe M HOBe H3padyHaTe d-BpejHOCTH

(deatc)-

ITpexo nporpama LSUCRI u3padyHaTe cy y MpOCTOpPHO] Ipynd
Pmcen (momohy 38 pednekcuja) nuMen3nje jenunmyne henuje nepysura
u3 Pymmba, a Takobe m HoBe (7) m3 Crapor Tpra, Koje cy mpukasaHe
CKynHO ca nojjaunuma u3 nurepatype (JCPDS 47-1734 u Tomuh, 1999), y
Tabeny 2.
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Tadeaa 2:

Hspauynaitie dumensuje jedunuune heauje yepysuitia.

nepy3uT HepyanT HepyInT nepynT

(JCPDS 47-1734) (Crapn Tpr) (Crapu Tpr)* (Pyiune)
ay 5,178 5,1812(9) 5,1818(3) 5,171(2)
by 8,515 8,4950(13) $,4953(5) 84792
Co 6,146 6,1416(10) 6, 14204 6,132(2)
Vg 270,98 270,31(6) 270,38(2) 268,9(1)

" - oBaj paL.

[Mopamm 13 anreparype (Dana, 1955; Deer n jp., 1962; Reeder,
1983; urn.), ykasyjy na ce Hepy3uT NpPWIHYHO PCTKO JaBha Y UPHPOAH, U
o0uy4HO je cactasa Koju je npndianxan cacrasy uncror PbCO,.

MebyTim, n3 tabene 2 ce MOXe BHJIETH Jla cy ANMEN3Hje je-
aaEyHe heamje nepysura u3 Pyniba pocra nnxke oji JuTepaTypHux IMo-
naraka. To ykasyje na je HajBepoBaTHHjC JIONIIO JIO H30MOpchHOT
3aMemuBamba Pb™” joua ca MamuMm Ca™ u/unn Sr* JOHUMAa, OJIHOCHO JIO
samene PbCO; ca CaCO, wunu SrCO.,.

Bamena Pb** joma ca nekum jpyrum jomnma (ump. ca Zn*'), je
Takohe Moryha 1 no3nara.

Hepy3ut u3 Crapor Tpra (Tomnh, 1999) cappxku 3,5 mol.%
CaCOs, a momTo nepy3uT U3 Pymba aMa joul Mame JIHMEN3Hje jeJInHnYne
henmje, To yka3syje ja je Ty jom Beha 3amena PbCO,.

Chang n Brice (1972) cy ucnuruBainu OuHapHe M TepHapHe
¢asnse ommoce y cucremnma CaCO,;-SrCO,-PbCO; n CaCO4-BaCOs-
PbCO, y TemnepatyproM oncery 400-750°C u na 10 u 15 kbara.

KoMIiuleTHa cepHja YBPCTHX PacTBOpa MOCTOJH Y CHCTEMHUMa
SrCO,-PbCO,; u BaCO,;-PbCO;, 1 ycranoBbeHa je JiHHeapHa 3aBHCHOCT
a3Meby mapameTapa jeguangne hennje (a,, by M ¢) M cacTana.

Y cucremy CaCO4-PbCO; na 550°C u 15 kbara, mocToju KOM-
IUIeTHa cepHja 9BpcTHX pacTtBopa CaCO;-PbCO; aparonutckor THoa. Y
IPHEPOAH, OJIOBO je yobm4ajeHo npoHaheHo y aparonuTHMa, 3aMemyjyhu
KaJIHjyM, HaKO je HETOB jJOHCKH pajujyc npubnmxkno 20% Behu o Kai-
majyma. PacrBopierBoct CaCQO; y nepy3ury, ca pyre cTpane, pacre ca
onajfiakbeM TeMIepaType.
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Chang wu Brice (1972) cy xopucTuiu npesazubene nopartke 3a

aumensuje jejunuyne henuje Swanson-a u Fuyat-a (1953), a koje cy 06-
jaBmene kot Reeder-a (1983, Tabesna 1a, cTp. 146).

306or Tora, ILUXOBM JIMjarpaMH 3a ojipebuBame 3acTyIULEHOCTH

CaCO, u SrCO; y PbCO; nucy Mornu 6utn ynorpeb/benn, a 1a 64 ce yT-
BpAWIO KOJIHKO je PbCO, 3amemeno ca CaCO; w/unu SrCO, y uepysury
u3 Pymba, kopuirhena je ciefeha jeqnaunna Koja MOXe Jla ce MPAMEHHU
3a JIMHCApHY [POMCHY KPHCTANOrpapckux napaMeTapa y OJHOCY Ha
cacTtaB Koji poMOu1HNX KapbonaTta (Tanuauh, 2003):

Xa = 100((CB -Cap)) / (Cs-CL)),

rje cy:

Xa - 3aCTYIUBCHOCT AParOHUTCKE / CTPOHIMjaHUTCKE (ha3se,

Ca - Bpennoct oaroBapajyher kpucramorpadckor mapamerpa
aparonuTcke / crponudjanuTcke dase,

Cg - Bpemnoct ofrosapajyher xprcranorpacekor mapameTpa
uepysurcke haie, u

Cas - BpejiHOCT ofrosapajyher xpucranorpagekor napamerpa
YBpPCTOI pacTBOpa Lepy3uTa U3 Pymna.

OBakBHM npepadyynuMa Jiobujern cy cappxkaju CaCO, u SrCO,

(y mol.%) muepysura KOju Cy, 3ajeflJHO ca JIMTEPATYpPHHM MNOJanAMa
KpHcTajiorpackux napamerapa aparonurta (JCPDS 41-1475), crporuu-
janura (JCPDS 05-0418), u nepysura (JCPDS 47-1734), npaka3zanu y Ta-

Oenn 3.
Tabeaa 3: Hspauynaiuu cadpyxcaju CaCO;u SrCO; (y mol. %) yepysuitia u3
Pyina.
aparouyT | CTPOHUMjAHHT | LEpY3HT uepysut (Pyrune)

h k| d d d dy, |CaCO, (%)[SrCO, (%)
110 4,2120 4,3670 4,4180 4,3947 11,31 45,69
020 3,9840 4,2070 4,2520 4,2220 11,19 66,67
111 3,3970 3,5350 3,5900 3,5702 10,26 36,00
021 32740 3,4500 3,5000 3,4749 11,11 50,20
002 2,8720 3,0140 3,0730 3,0569 8,01 27,29
012 2.7020 2,8380 2,8910 2,8779 6,93 2472
102 2,5960 2,6430 2,6328 / 21,70
200 | 24310 2,5540 2,5880 | 2,5824 5,23 16,47
112 2,3730 2,4810 2,5230 2,5130 6,67 23,81
130 | 23420 2,4580 2,4900 2,4771 8,72 40,31
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uparomny | cxpommjannt [ ucpysnt nepysur (Pyme)
h k1 d d d Ay CaCO, (% Sl‘(:ﬂl Yo
220 2.1080 2,1831 2,2130 2.2060 6,67 23.41(—'L
040 2,1035 2,1270 2,1187 / 35.32
221'| 19714 2.0526 2,0820 20769 4,88 17,35
0.4 1'| 18821 1.9860 2,0100 2,0023 5,94 31,67 |
202 ] 18775 1,9489 1,9803 19759 4,28 14,01 ]
132! 1.8149 1,9053 1,9340 1,9275 5,46 22,65
113 1.7430 1.8253 1,8590 1.8540 4,31 14,84
| 023 1.7257 1,8134 1,8461 1.8401 4,08 18,35
222" [ 1,6984 1,7685 1,7956 1,7912 4,53 16,24
042 1.6369 1.7253 1,7498 17438 5,31 24,49
310 1,6198 1.6684 1,692 1,6885 4,98 15,19
240 1,6236 1,6442 1.6401 / 19,90
531 1 1,5588 1,6080 1.6312 1,6289 3,18 9,91
150 1,5981 1,6172 1,6101 / 37,17
2 41" | 14993 1,5676 1.5883 1,5839 4,94 21,26
151 1,4672 1.5447 1,5633 1.5591 4,37 22,58
004 1.4360 1,5072 1,5366 1,5364R 0,20 0,68
223 1,4167 1,4782 1,5032 1.5006 3,01 10,40
312 1.4107 1,4596 1,4819 1,4801 2,53 8,07
330 1,4040 1,4551 1,4754 1,4722 4,48 15,76
024 1.3507 1,4455 1,4423 3,38 /
060 1,3290 1,4024 1,4186 1,4139 5,25 29,01
332 1,2615 1,3103 1,3296 1,3276 2,94 10,36
13 4 1,2245 1,3071 1,3040 3.75 /
243 1,2059 1,2823 1,2803 2,62 i)
1553 1,1890 1,2693 1,2657 4,48 /
260 1,1711 1,2439 1,2403 4.94 /
015 1,2140 / /
a,'? 4,962 5,107 5,178 5.171(2) 3,24 9,86
b,'? 7,968 8,414 8,515 8,479(2) 0,58 35,64
Cn 5,743 6,029 6,146 6,132(2) 3,47 11,97
V2 227,11 259,07 270,98 | 268.9(1) 4,74 17,46
YKYNHA cpejita BPEHOCT 5,52 24,16
cpemba Bpenoct I w3 (*)-napamerapa 5,22 21,88
cpenrba Bpennoct II u3 (*)-napamerapa 4,51 18,73

Tpebano 6w manomenyTu ya cen KpHcTanorpacckn nmapameTpu
He Jlajy OPONCHTYaIHE BPEHOCTH KOje Cy HCTe TaYHOCTH, a [ITO MOXE Jia
IPHCYCTBO KOHCTAaTOBAHOI KBapla Y

ce BANE M H3 Tabene 3. Takobe,
NPAITAYHO BEIHKO] KONHdIuEM (oko 15%
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Ilojasa yepysuitia uz pyonoz itoma Pyiswa (JH Cpbuja)

BEPOBATHO YTHIAJO Jia cy HeKe d-BPeJIHOCTH MOXJla MaJIo TIOMEpene, a
[ITO CAMHM THM MOXJla YTHUYE W Ha JloOMjeHe NPOLCHTYaNIHe cagpXKaje
CaCO,u SrCO,,.

Tamuauh (2003) je 3akbLYuHo Jla ¢y 3a oBaj TN oipehuBama Ha-
JIOTOHUH KPUCTAIOrPAhCKH apaMeTpH &y, by, Co, Vo, diag, dazg, daayy dogs,
dagss Ay Ao, dagy, ¥ dygy, @ J1a je najbome KOPUCTHTH Cpeilhe BPEXHOCTH
M3 OBHX IpOpavyHa.

[TomTo je Mano BeposaTHO ja je PbCO, 3amemen ca SrCO, y
BEJIHKHM KOJIMYHHaM4d, JCp TaKBC H3MCHC HHCY NO3HATE Yy JIHTCPATYPH,
oHjia je HajsepoBaTHHje 1a je 3aMemeH ca CaCO,, U TO y KOJIHYHHHA Of
oko 5 mol.% (TabGena 3).

Moryhe je # jia je Pb™ joH 3aMeHbeH ca HCKAM JIPYTHM JOHOM, KaO IITO
je mmp. Zn™', a He Tpeda 3aHeMapuTH B Ag” KOje je y NOBHINICHHM KOHICHTpalH-
jama, na 61 (WIMYHO K40 M KOJ| rajleHHTa) MOTJIo Yhit y CTPYKTYpY 1iepy3uTa.

XeMujcke ananuse Koje he NMOTBPAHTH MM ONOBPLHYTH OBE
MPOLEHE CY Y TOKY, Tako Jia he 6urn HakHajHO 0OjaBHEHE.

3AK/BYYAK

PyHOMHKPOCKONCKHM H PEHJITEHCKAM METOJMMA HCIUTHBAHA j&
HOBa [0jaBa [epy3uTa W3 pYAHOr no/ba Pynsba Ha jeTHOM penpe3eHTa-
THBHOM Y30pKYy H3 OpyAIbeHE 30HE, KOjH NpejCTaB/ha caM KOHTAKT H3-
MEILEHOT JlallATa | MKpHbHa (carka 1).

PyJIHOMHKPOCKOIICKMM HCIHHTHBamHMa yTBpheHO je na je 3ac-
TYIUBEHOCT PYJHUX (HENPOBUJIHHX) MHHEpaJa Y HCIHTHBAHOM Y30PKY
0KO 5%. Ilpema peslaTHBHO] 3aCTYI/LEHOCTH KOHCTATOBAHA Cy: HEHAMICH-

TH(HKOBAHH MHHepas, TeTpaeipur (7), caMOpPofHO cpebpo, MaJlaXuT,
a3ypHT, PyTHI U [THPHUT.

Hepynaux (1mpo3pavnnx 10 NPOBHIHKEX) MUHEpaia uMa OKo 95%
¥ IOMHHHPAjy IEPY3UT U KBaplL, 10K CYy OCTaJi HeUeHTH(UKOBAHA MHH-
epaJjid 3aCTyN/bEHH Y HE3HATHOj MEPH.

Y OKBHMpPY PEHJATCHCKHMX HCIMTHBAH:a WHIWIMPAH j€ PEHATCHCKH JIU-
¢hpakTOrpam npaxa Koju je NpHKa3aH Ha CJIAIM 2, CA W3MEPEHEM BPEIHOCTAMA
MebyTubocHHX pacTojamha (dy,) ¥ MIeHTH(OHKOBAHHM MAHEPATAMA.
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PCHJIrCHCKOM KBAMHTATHBIOM, CCMUKBANTHTATHBHOM JiHchpak-
WHOHOM AHAJMU3OM Npaxa yTspbeno je ja ce y ncnnTHBanom y3opky
nanase: uepysur (oxko 79%), ksapiu (0ko 15%), raunc-imnekynu (oko
3%), Terpaenpur? (oko 3%) u cpeGpo?. Ipueyerso rerpacupura?
cpedpa? nuje y NOTHYHOCTH CUrypio 300r Majic 3acTyil/beHOCTH | MPEK-
nanamba  JUGPAKIHONNX  MAKCHMYyMa, Il j¢ Yy CKJAajly ca pyiHo-
MHKPOCKOIICKHM HCITHTHBAILHMA.

KBanuraTHBHH-CCMUKBAUTHTATHBHH CACTABH }l(\ﬁlljcllﬂ IIOMOl]y
PYAHOMHKPOCKOTICKHX W PEHATSHCKIX METOJla ¢y Y BpIio Jobpoj carnac-
HOCTH.

M3 TaGena 1 n 2 MoXe ce BIJICTH Jla ¢y d-BPEJIHOCTH U JIAMENH-
3gje jenuanune hemnje nepysnrta u3 Pynba 3navajino Maibe o)l 1epysura
koju cy aenurann Martin 1 McCarthy (1993) u Tomuh (1999).

To ykasyje pa je HajBepoBaTHH]C JIOUUIO JIO H30MOpcHOT
3aMemHBama Pb* jona ca mamum Ca™ w/mwin Sr** jonuMma, OfIHOCHO JIO
3amene PbCO; ca CaCO, wnian SrCO;, 1 To y jour Behoj MepH HEro mro
je xon nepysnTta u3 Crapor Tpra koju caupxu 3,5 mol.% CaCO, (Tomuh,
1999).

Ia ©u ce yrepauno konuko je PbCO; samemeno ca CaCO, w/unn
SrCO, y uepyzuty u3 Pymmba, kopumhena je jeHaudna 3a JHHEapHY
MPOMEHY KpHCTanorpadcKux IapaMeTapa y OJIHOCY Ha CacTaB KOJ
poMbuanmx kapbonata (Tanumh, 2003), a pesynTaTd uipauyHaTHX Bpejl-
HOCTH Cy OpHKa3aHH y Tabenn 3.

ITomTo je Mano BepoBaTHO fia je PbCO; 3amemen ca SrCO;3 y
BEJIHKHAM KOJWYHHAMA, jep TaKBe WU3MEHEC HHCY O3HATE Y JIMTEPATYPH,
OHJIa je HajBepoBaTHH]jE Jia je 3aMemel ca CaCO;, M TO y KONUIMHHA O]
ok0 5 mol.%.

Moryhe je u fa je Pb** joH 3aMemeH ca HEKHM JIPYTMM jOHOM,
, Kao mrTo je Hmop. Zn**, a He Tpeba 3aHemapuTH HH Ag' Koje je y
4 NOBHIICHAM KOHIEHTpaNHKjaMa, na 6 (CIMYHO Kao M KOJ| FaJICHATa) MO-
rJio YhAa y cTpyKTypy Lepy3uTa.
O9HrIefHO Ce Ha OBOM JIOKAJIATETY Pajii O OKCHNAIMOHO] 30HH
pacnajama, y Kojoj Cy Ha padyH IpHMapHMX cyjiujla i OCTaJInX MHHEP-
ajla, HaCTaJIA NEPY3HT, MalaxuT, a3ypUT, MHHEPAJIHU IJIMHA, JIAMOHHT, H
JPYTH CEKYHJJapHH MHHEPAJIH.
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Hojasa yepyzuiia ua pyonoz uoma Pyiasa (JH Cpbuja)

AyTOpH €€ OBOM NPWIHKOM 3axBamyjy Tlpod. JIp. Crepany
‘Bypuhy, KOj# je CHUMHO pEeHJIrCHCKH JIMppaKTOrpam npaxa.
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CERUSSITE OCCURENCE FROM RUPLJE ORE FIELD
(SE SERBIA)
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clays-micas, tetrahedrite (?), native silver, malachite,
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lographical parameters.

Abstract: 1t was investigated a new cerussite occurence from Ruplje with the ore-
microscopic and X-ray methods.

In the investigated sample there were established dominate presence of the cerus-
site and quartz and very little clays-micas, and also altogether about 5% of the ore
minerals at which belongs unidentified mineral, tetrahedrite (?), native silver,
malachite, azurite, rutile and pyrite.

Qualitative-semiquantitative compositions obtained through the ore-microscopic
and X-ray methods are in very good agreement.

Investigated cerussite has smaller unit cell dimensions regard to the literature
datas, which indicate that part of the PbCO; is most probably exchanged cither
with about 5 mol.% CaCQ,, or some other element which has smaller ionic radius
than Pb**.

V' Pavle Tanéié, Zeljko Sofronijevié, Milosav Simié "Geoinstitut", Rovinjska

12, 11000 Beograd, e-mail: geoins@beotel.yu.
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INTRODUCTION AND GEOLOGIC STRUCTURE
OF THE LOCALITY

Cerussite minerals and occurences in Serbia was investigated only
by a few authors, and they are: Urosevi¢ (1892 and 1897), Stevanovi¢
(1922), Pavlovi¢ (1938), Cikin and Novakovi¢ (1983), Srbljanovi¢ (1989)
and Tomi¢ (1999).

Only Tomi¢ (1999) represented crystallographical datas for cerus-
site.

By our knowledge, until now it wasn’t established cerussite’s pres-
ence at Ruplje and environment, so this could be a first discovery from this
locality.

Ruplje ore field is located in southeast Serbia and it is far about 6
km east from Predejane. It is located in constitution of the Cemernik Mt.,
overtaking it’s north brows which average altitude are from 900 to 1000 m.
It’s terrains are mostly afforested and capped with the eluvial-deluvial ma-
terial, except creeks and several road slashes.

At geological aspect, ore field region is built from schists of the
Vlasina Complex and Tertiary igneous rocks (Fig. 1). Depending of the
individual mineral content, there are: muscovite, muscovite-chlorite, chlo-
rite-muscovite, quartz-sericite, and sericite schists and gneisses. Most rep-
resented igneous rocks are dacites and their pyroclastites, and less there
are andesites as lenticular bodies in schists (Simic et al., 2003).

Explorations of the Pb-Zn ores and their exploatation were inten-
sively practised at the end of XIX and beggining of the XX Century by
Porde Vajfert Share Corporation, although minning activity at this locality
exists in the Middle Age, and evidences are numerous remainings of the
minning workings and dumps. With explorations which are performed af-
ter the II World War there were obtained datas about disposition of the
ore occurences Pb, Zn and Cu, and within them there were established
considerable contents of the Ag and Au.

With the most recent explorations of the south part of the clac‘itc
stock (Simi¢ et al., 2003) it was established ore occurence of lead and zinc
with high contents of silver and gold, which is located at contact of the

278



Cerussite occurence from Ruplje ore field (SE Serbia)

dacite and schists, and belongs to the Goleme Livade locality. Mineraliza-
tion is located in dacites, and also in schists, which are intensively compre-
hended with silicification, carbonatization, limonitization and manganiza-
tion. Proportion of the ore zone is about 5 m, and spreadnes is NW-SE to
WNW-ESE. Also there was established very high quantity of the silver al-

* .-v_?-ﬂill-l‘ i 5
F"' \; t*

-

\...._

R51E Oaqiia
lv-st.'. 1 _,‘f

B Lw L" [° 1-IZIn

Figure I:  Geological skelch map of the Ruplje ore field.

Legend: 1. Dacites, 2. Andesites, 3. Schists, 4. Volcanic breccia, 5. Hydrothermal
alterations, 6. Pyritization, 7. Faults, 8. Fault zone, 9. Old mine workings
for Pb-Zn mineralizations, 10. Old dumps, 11. Pb-Zn occurences, 12. Cu
occurences, 13. Cerussite occurence.
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In this paper we will represent the ore-microscopic and X-ray in-
vestigation results which were accomplished at one representative sample
from the ore mineralization zone, and which represents contact of the
modified dacite and schist.

Obtained crystallographic datas for cerussite will be compared
with the known literature datas, and also through this datas we will tray to
establish if there was some 1onic exchanges, and eventually of what type.

MATERIAL PREPARATION AND APPLIED
INVESTIGATION METHODS

For determination of the ore minerals it was made one ore prepa-
ration for observation at reflected light, from the sample which represents
contact of the limonitized rock umber-red colour with fibril texture, and
altered white rock with breccia texture and with interspersed malachite.

Ore-microscopic investigations were performed by reflected light
microscope "ORTOLUX” of the LEITZ WETZLAR company, with
maximum magnification 1250x, in imersion environment (cedar’s oil).

Within the X-ray investigations, sample was powdered and re-
corded by automatically diffractometer for powder PHILIPS, model PW-
1710. It was used long-focus (LFF), Cu-anode (U = 40 kV and I = 30
mA), with monochromated Ke, radiation (. = 1,54060A) and Xe propor-
tional counter.

Diffraction datas were collected in angle range 20 from 5° to 80°,
with keeping back with 0,5 second on every 0,02°. For measurement the
angle positions of diffraction maximums and their belonging intensities
there was used base program PW-1877.

Precision of the diffractometer was controled before and after ex-

, periment with metallic Si powder.

Identification of the present mineral phases was done with com-
parison interplanar spacings (d) and relative intensities (I) with literature
datas, that is corresponding card from JCPDS-ASTM database.
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Calculation of the unit cell dimensions was accomplished with
programme LSUCRI for personal computer.

RESULTS AND DISCUSSION

Ore-microscopic investigations

Quantity of the ore (opaque) minerals in the investigated sample
is about 5%, and there was established following mineral composition ac-
cording to their relative quantity: unidentified mineral, tetrahedrite (?),
native silver, malachite, azurite, rutile and pyrite.

From non-ore (translucent to transparent) minerals, which are of
quantity of about 95%, dominate are: cerussite and quartz, while rest of
them, unidentified minerals, are of minnor quantity.

In the part of the sample which is characterized with banded tex-
ture, cerussite is dominate, and it is in collomorphous aggregates builted
from radialy needles and anomaly grains. In the collomorphous aggregates
spaces between needles are filled with limonite. With the fibrous and spin-
dle limonite aggregates there were overtaken quartz grains, altered pri-
mary minerals, and sporadic, hypidiomorphic rutile grains.

In the second part of the sample, which is with breccia texture;
with semi-roundness clasts of the quartz grains, appears tetrahedrite (?),
which is considerable altered, and with preserved xenomorphic relicts of
it’s smaller grains, with size up to 10 pm and somewhere, bigger grains,
with size up to 0,05 mm.

Relict tetrahedrite (?) grains are cemented with significantly frag-
ile and soft transparent mineral in which is fine dispersed malachite, and
sporadic, azurite, which gives greenish and bluish colour.

In the quartz grains there are inclusions of the rutile hypidiomor-
phic grains, size from 3-30 pm.

In one cavity it was established one relict pyrite grain, with size of
about 0,2 mm, which is overtaken by limonite.
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Native silver is characterized with very high intensity and high ex-
tensity appearence in the form of the xenomorphic grains, with size from 1-
40 pum, which are commonly intimate intergrowthed with grains of the uni-
dentified mineral, or they are free, at places in which they are altered.

Unidentified mineral appears as irregular semi-roundned grains,
with size of about 0,05 mm, and which are relicts.

X-ray investigations

Within X-ray investigations there was indiced X-ray powder dif-
fraction pattern of the investigated sample in the angle range 20 from 5° to
80° which is represented at Figure 2, with observed values of the interpla-
nar spacings (dg) and identified following minerals:

C — cerussite,

Q - quartz,

GI-L - clayc-micas,

T? - tetrahedrite?, and
Ag? - silver?.

With the X-ray qualitative, semiquantitative powder diffraction
analysis there were determined that in the sample there are following min-
eral kinds according to their quantity: cerussite (about 79%), quartz (about
15%), clays-micas (about 3%), tetrahedrite? (about 3%) and silver?. Pres-
ence of the tetrahedrite? and silver? is not completely certain because of
theirs less quantity and overlap of the diffraction maximums, but it is in
concordance with the ore-microscopic investigations.

Also, quality and quantity of the identified minerals coincide with
obtained through the ore-microscopic investigations.
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Figure 2:  Indiced X-ray powder diffraction pattern of the investipated
sample,
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Values of the observed intensities (i) and observed (
calculated (d.,.) interplanar spacings of cerussite, with respons
literature (JCPDS 47-1734 and Tomi¢, 1999),

Miller’s indices (hkl), are represented together at Table 1.

Table I:

dow) and
able from
and also with responsable

Values of the Miller's indices (hkl), observed intensities (1,.) and
observed (d,,) and calculated (d..) interplanar spacings of
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cerussale,
cerussite cerussite e | cerussite
(JCPDS 47-1734) Stari Trg - Trep&a) (Ruplje)
h k1 1 d 1 d, da | T T a e
110 15 4.4 180 28 | 44197 | 44234 44238 | 16,96 | 43947 | 44150
020 5 4.2520 17 | 42452 | 4.2475 | 4.2477 | 1310 | 4.2220 | 42397
111 100 35900 | 100 | 3.5878 | 3,5893 | 3,5896 | 100,00 | 3.5702 | 3.5829
2] 37 35000 | 61 | 34930 [ 34934 [ 34936 | 5373 | 3.4749 | 3.4872
002 21 30730 | 30 |3.0701 [30708 | 30710 | 23.01 | 3.0569 | 3.0658
121 2 2.9000 4 | 28887 [ 2.8965
012 2 2.8910 4 ]2.8887 28881 | 223 [28779 | 28831
102 1 26430 | 2 [2,6414 [ 26417 [ 26419 | 2.10 | 2.6328 | 2.6372 |
200 9 2.5880 13 ] 2,5903 | 2,596 [ 2.5909 | 1377 | 2.5824 | 2.5857
11 z] 19 2.5230 17 | 2,5226 | 2,5225 | 2,5227 | 16,96 | 2.5130 | 2.5182
022 23 24900 [ 46 [ 24851 [ 2,4885
130] 23 24900 | 46" [2.4851° 24849 | 28,51 [ 24771 | 2,4802
211 1 | 22943 [ 22979
220 5 22130 12_[22117 [ 2,1117 | 22119 | 575 | 22060 | 22075
040 1 2,1270 5 121234 121237 [ 21238 | 3,11 [21187] 2,1198
22021 20820 | 25 |2.0810 | 2,0809 | 2,0811 | 23,88 | 2,0769 [ 2.0770
041 6 2,0100 10 20076 [2,0071 [ 20072 | 1514 [ 20023 | 2,0035
202 7 1,9803 14 [ 19804 | 1,9801 [ 1,9803 [ 11.83 [ 1,9759 [ 1,9765
1532|715 19340 | 21 [ 19318 | 1,9316 | 1,9317 | 22,15 [ 1,9275 [ 1,9282
o O I 1,859 19 | 1,8579 | 1,8579 | 1,8580 | 23.44 | 1,8540 | 1,8547
023 8 1.8461 12 [ 18441 | 1.8442 [ 18443 | 865 | 1,8401 [ 18411
20202 3 1,7956 2 | 1,7955 | 1,7947 | 1,7948 | 554 | 17912 | 1,7914
042 1 1,7498 3 11,7470 | 17467 [1.7468 | 4,52 | 1,7438 | 1,7436
310 1 1,6921 2 11,6927 | 16924 [ 16926 | 2.0 | 1.6885 [ 1,6892
240 1 1,64 42 2 | 1,6427 | 16424 | 16425 | 472 | 1,601 [ 1,6393
051 1 1,64 08 T
311a| 4 1,63 12 8 | 16319 | 16316 [ 16318 | 533 | 1,6289 | 1,6286
311 3 1,6312 415 | 1,6280 | 1,6286
150 1 16172 | 2 | 1,6145 | 16144 [ 16145 | 210 | 1,6101 [ 1,6114
241 4 15883 | 10 | 1,5867 | 1.5866 | 7 5868 | 7.37 | 1.5839 | 1,5837
151 3 1,5633 11 | 15614 | 15614 [ 15614 | 7.37 | 1.5591 | 1.5585
004 1 1,5366 | 2 | 1.5354 175'@:1‘5355 2,10 ]1,5364R] 1,5329
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cerussite cerussite cerussite
(JCPDS 47-1734) Stari Trg - Trepéa) (Ruplje)

h k1 I d | . de d.. do L. Ay d,
223| 3 15032 | 5 [1,5024 | 1,5024 [ 1,5025 | 328 | 1.5006 | 1.4997
3 az| 2 14819 | 2 | 1,4826 | 14822 | 14824 | 296 | 14801 14795
330 4 1,4754 8 14745 | 14744 | 14746 | 6,65 | 14722 | 14717
043 4 1,4751
114 2 1,4515 2 1,4508 | 1,4505 | 1,4506
242 3 1.4496 3 1,4481 | 1,4483 | 14484
024 2 1,4455 3 1,4441 | 1,4439 | 14440 | 311 1,4423 | 1,4416
152 | 1,4307 2 1,4289 | 1,4290 | 1,4290
060 1 14186 | 4 | 14161 | 14158 | 14159 | 2.10 | 14139 | 1.4132
332 2 1,3296 15 1,3276 | 1,3267
204 1 1,3214
134 ] 1,3071 6,89 | 1,3040 | 1,3039
313 4 1,3044
400 1 1,2951
062 2 1,2885
243 2 1,2823 3,79 1,2803 | 1,2788
1 53] 1 1.2693 2,10 | 12657 | 12654
224 5| 1,2620
044 | 1,2439
260 1 1,2439 2,10 [ 1,2403 | 1,2401
420 1 1,2385
015 2,10 | 1,2140 | 1,2137
4 21 1 1,2146

R - rejected from the calculation,

" - this paper.

From Table 1 it can be seen that d-values of the cerussite from
Ruplje are considerable less than cerussites which was investigated by Mar-
tin and McCarthy (1993) and Tomi¢ (1999).

At cerussite from Stari Trg (Tomié, 1999) it was noticed that ob-
served d-values d=2,8887A and d=2,4851A are not adequate with hkl val-
ues 121 and 022, but with 012 and 130. These values (*) were in our paper
modificated, and consequently there were obtained new calculated d-
values (d ).

Through the LSUCRI programme there were calculated in space
group Pmen (with 38 reflections) unit cell dimensions of cerussite from
Ruplje, and also new (°) from Stari Trg, which were represented together
with the literature datas (JCPDS 47-1734 and Tomié, 1999), at Table 2.
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Table 2: Caleulated unit cell dimensions of cerussite.
cerussite cerussile cerussile cerussite
(JCPDS 47-1734) (Stari T'rg) (Stari Trp)* (Ruplje)
a, 5.178 5.1812(9) S.IS18(3) 5.171(2)
b, 8515 §.4950(13) 84953(5) 8.4792)
Cy 6,140 6,1416(10) 6,1420(4) 6,132(2)
A 270,98 270.31(6) 270.38(2) 268,9(1)

" - this paper.

Literature datas (Dana, 1955; Deer et al., 1962; Reeder, 1983;
etc.), indicate that occurence of the cerussite is pretty rare in the nature,
and it is usually of the composition which is near to the pure PbCO,.

Nevertheless, from Table 2 it can be seen that unit cell dimen-
sions of cerussite from Ruplje are considerable smaller than that fom the
literature datas. That indicates that there most probably came to the iso-
morphous exchanging of the Pb** ions with smaller Ca’* and/or Sr** ions,
respectively exchanging PbCO; with CaCO; and/or S1CO..

Exchanging of the Pb** ion with some other ions (e.g. with Zn**),
is also possible and known.

Cerussite from Stari Trg (Tomié, 1999) contains 3,5 mol.%
CaCO,;, and since cerussite from Ruplje has even smaller unit cell dimen-
sions, that indicates that there is bigger exchanging of PbCO..

Chang and Brice (1972) investigated binary and ternary phase re-
lations in the systems CaCO,-SrCQO,-PbCO; and CaCO;-BaCO,-PbCO; in
the temperature range 400-750°C and at 10 and 15 kbars.

Complete series of solid solutions exist in the systems SrCOs-
PbCO; and BaCO;-PbCO,;, and linear relationship between unit cell pa-
rameters (a,, by and ¢,) and composition were established.

In the system CaCO,-PbCO, at 550°C and 15 kbars, there are
complete solid solution series CaCO;-PbCO, of aragonite-type. In nature,
lead is commonly found in aragonite, substituting for calcium, although its
ionic radius is approximately 20% larger than that of calcium. The solubil-
ity of CaCO, in cerussite, on the other hand, increases with decreasing
temperature.
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Chang and Brice (1972) used exceeded datas for unit cell dimen-
sions by Swanson and Fuyat (1953), and which are published at Reeder
(1983, Table 1a, p. 146).

Because of that, their diagrams for the determination of the
CaCO; and SrCO; content in PbCO, couldn’t be used, and in order to es-
tablish of what quantity PbCO, exchanged with CaCO, and/or SrCO, in
cerussite from Ruplje, it was used following equation which could apply for
linear variation of the crystallographic parameters regard to the composi-
tion at orthorhombic carbonates (Tan¢ié¢, 2003):

XA = 100(((:1; - CAB)) / (Cu - CA)),

where are:

X, — content of the aragonite / strontianite phase,

C, — value of the adequate crystallographic parameter of the ara-
gonite / strontianite phase,

Cg — value of the adequate crystallographic parameter of the ce-
russite phase, and

C.s — value of the adequate crystallographic parameter of the
solid solution of the cerussite from Ruplje.

With such calculations there were obtained CaCO, and SrCO,
contents (in mol.%) of cerussite which are, together with the literature
datas of the crystallographic parameters of aragonite (JCPDS 41-1475),

strontianite (JCPDS 05-0418), and cerussite (JCPDS 47-1734), represented
at Table 3.

Table 3: Calculated contents of CaCO; and SrCO, (in mol.-%) of cerussite

JSrom Rupje.

aragonite | strontiamite | cerussite cerussite (Ruplje)
h k1 d d d do | CocO,00) | SO
110 4,2120 4,3670 4,4180 4,3947 11,31 45,69
020 3,9840 4,2070 4,2520 4,2220 11,19 66,67
111 3,3970 3,5350 3,5%00 3,5702 10,26 36,00
021 32740 3,4500 3,5000 3,4749 11,11 50,20
002 2,8720 3,0140 3,0730 3,0569 8,01 27,29
012 2,7020 2,8380 2,8910 2,8779 6,93 24,72
102 2,5960 2,6430 2,6328 / 21,70
200 2,4810 2,5540 2,5880 2,5824 523 16,47
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aragonite | strontiamite | cerussite cerussite (Ruplje)
bkl d d d da | Ca00, %) S'g)’s
N2 23730 24810 2.5230 25130 | 6,67 2381
130 23420 2 4380 2.4900 24771 8,72 40.31
220 2,1080 21831 2.2130 2.2060 6,67 23,41
040 2.1035 2,1270 2,1187 / 35,32
221 19774 2,0526 2,0820 2,0769 4.88 17,35
041 1.8821 1.9860 2,0100 2,0023 5,94 31,67
202! 1.8775 1.9489 1.9803 1.9759 428 14,01
132 1.8149 1,90353 1,9340 1,9275 5,46 22,65
113 1,7430 1.8253 1.8590 1,8540 4.31 14,84
023 1,7257 1.8134 1,8461 1.8401 4,98 18,35
222 1,6984 1.7685 1.7956 1,7912 4,53 16,24
042 1.6369 1,7253 1,7498 1,7438 5.31 24,49
310 1.6198 1,6684 1.6921 1.6885 |  4.98 15,19
240 16236 1,6442 1,6401 / 19,90
311 1.5588 1,6080 1,6312 1,6289 3,18 9,91
150 1,5981 1,6172 1,6101 / 37,17
241 1,4993 1,5676 1,5883 1.5839 4,94 21,26
151 14672 1,5447 1,5633 1.5591 4,37 22,58
00 4 1.4360 1.5072 1,5366 [ 1.534R 0.20 0,68
223 14167 1,4782 1,5032 1,5006 3,01 10,40
312 1,4107 1,4596 1,4819 1,4801 2,53 8,07
330 1,4040 1,4551 1.4754 1,4722 4,48 15,76
024 1,3507 1,4455 1,4423 338 /
060 1,3290 1,4024 1,4186 14139 525 29,01
30352 12615 1,3103 1,3296 1,3276 2,94 10,36
134 1,2245 1,3071 1,3040 3,75 /
243 1,2059 1,2823 1,2803 2,62 /
153 1,1890 12693 12657 4,48 /
260 1,1711 1,2439 1,2403 4,94 /
015 1,2140 / /
a,'? 4,962 5,107 5,178 5171(2) 3,24 9,86
b,** 7.968 8,414 8,515 8,479(2) 6,58 35,64
c,’? 5,743 6,029 6,146 6,132(2) 3,47 11,97
V,'? 227,11 259,07 270,98 | 268.9(1) 4,74 17,46
total average value 5,52 24,16
average value I from (’)-parameters 5,22 21,88
average value Il from (?)-parameters 4,51 18,73
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It should be mentioned that all crystallographic parameters don’t
give percent values which are of the same precision, and what can be seen
from Table 3. Also, presence of the established quartz in pretty high con-
tent (about 15%), and also other minerals, probably affected that some d-
values are maybe little shifted, and because of that obtained percentual
content of CaCO, and SrCO; are maybe something different.

Tanci¢ (2003) concluded that for this kind of determination there
are most useful crystallographic parameters aq, by, ¢y, Vo, dix, 220, i, doats
dagpy dy3ay disay dygy, and dyg;, and best is to use the average values obtained
from all of the calculations.

Since it is small possibility that PbCO, exchanged with SrCO; in
large quantities, because such exchangings are unknown in the literature
datas, than most probably it is exchanged with CaCO,, and in quantity of
about 5 mol.% (Table 3).

It is also possible that Pb** ion was exchanged with some other
ion, as e.g. Zn’*, and also we shouldn’t neglect neither Ag* which is in
heighten concentrations, and it could (similar as at galenite) enter into the
cerussite structure.

Chemical analysis which will approve or disprove this evaluations
are in progress, and they will be afterwards published.

CONCLUSION

It was investigated with the ore-microscopic and X-ray methods
new cerussite occurence from Ruplje ore field at one representative sam-
ple from the ore-mineralization zone, which represents contact of the al-
tered dacite and schist (Figure 1).

With the ore-microscopic investigations it was established that
quantity of the ore (opaque) minerals in the investigated sample is about
5%. According to their relative quantity there were determinated: uniden-
tified mineral, tetrahedrite (?), native silver, malachite, azurite, rutile and
pyrite.
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Quantity of the non-ore (translucent to transparent) minerals is
about 95% and here dominate cerussite and quartz, while remaining uni-
dentified minerals are minorly represented.

Within X-ray investigations there were indiced X-ray powder dif-
fraction pattern which is represented at Figure 2, with the observed values
of interplanar spacings (d,) and identified minerals.

With the X-ray qualitative, semiquantitative powder diffraction
analysis there were determined that in the sample there are: cerussite
(about 79%), quartz (about 15%), clays-micas (about 3%), tetrahedrite?
(about 3%) and silver?. Presence of the tetrahedrite? and silver? is not
completely certain because of theirs less quantity and overlap of the dif-
fraction maximums, but it is in concordance with the ore-microscopic in-
vestigations.

Qualitative-semiquantitative compositions obtained through the
ore-microscopic and X-ray methods are in very good agreement.

From Tables 1 and 2 it can be seen that d-values and unit cell di-
mensions of the cerussite from Ruplje are considerable less than cerussites
which was investigated by Martin and McCarthy (1993) and Tomi¢ (1999).

That indicates that most probably there were isomorphous ex-
changing of the Pb®* ions with smaller Ca’* and/or Sr’* ions, respectively
exchanging PbCO, with CaCO; and/or SrCO;, and in more quantity than
cerussite from Stari Trg which contain 3,5 mol.% CaCO, (Tomi¢, 1999).

In order to establish of what quantity PbCO; was exchanged with
CaCO, and/or SrCO; in the cerussite from Ruplje, it was used equation for
linear variation of the crystallographic parameters by composition in or-
thorhombic carbonates (Tan¢i¢, 2003), and results of the calculated values
are represented at Table 3.

Since it is small possibility that PbCO; exchanged with SrCOj in
large quantities, because such exchangings are unknown in the literature
datas, than most probably it is exchanged with CaCO,, and in quantity of
about 5 mol.%.

It is also possible that Pb?* ion was exchanged with some other
ion, as e.g. Zn**, and also we shouldn’t neglect neither Ag* which is in
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heighten concentrations, and it could (similar as at galenite) enter into the
cerussite structure.

It is obvious that on this locality it is about oxidation weathering
zone, because instead of the primary sulphides and other minerals, arised
cerussite, malachite, azurite, clay minerals, limonite, and other secondary
minerals.

Authors are grateful to Prof. Dr. Stevan Duri¢, who recorded
powder diffraction pattern.
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