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CBbCTaB Ha CaMOPOAHOTO 3JATO OT HAKOW aJyBHAJHH
pascunu B HOrosamagHa Bwarapus

Kpwcmoo K p'bcmeé

Bucw munno-eeorovcku uncmumym, 1156 Cogus

Kr. Krdstev — Composition of native gold from some alluvial placers in Southwest Bulgaria. The paper
presents results of emission and lazerspectral, roentgenospectral studies and assay analysis and ana-
lysis by assay needls of native gold nuggets from Quaternary and Pliocene alluvial placers. It was
established that all nuggets are intermetal compounds of gold, silver, iron and copper as principal
components. The content of silver is from 0.001 to 50 w. t. %, of iron up to 5% and of copper up to
0.1%. Mangariese and zinc occur seldomly and in small amounts. Mercury, lead, bismuth, cad-
-mium, vanadium, arsenic, nickel and antimony occur in single cases up to 0.1%, only mercury
.is up to 5%. The distribution of individual elements in the composition of the nuggets is: gene-
ral regular, general irregular, zonal in individual points or areas, with increasing amount to the in-
ner or to the peripheral parts. On the basis of the distribution of the specific trace elements gold
is referred genetically to two types of sources: i) high-temperature zones of silicification and py-
ritization within the rocks of Vlasina-Osogovo complex, the Diabase-phyllitoid complex, Struma
diorite formation and Osogovo granite, probably related to the Paleozoic dioritemagmatism; they
are located in Lisec, Vlahina and Osogovo block; ii) low-temperature quartz veins poor in sulphi-
des, bearers of polymetallic, mercury-containing minerals, related to the Tertiary magmatism, lo-
cated in Osogovo block.

MaTepuan w MeTOAWKa Ha HU3CJHeABaHe

OGekT Ha H3C/IeBaHe € CAMOPOAHO 3J1aTO OT KBAaTEPHEPHH H IJIHOUEHCKH aJyBHAJHH pa3-
cuny B IOroszanagua Bearapus. Pasmepure Ha 3naTHHKUTE ca OoT nmo-roxemH ot 1,25 mm
no no-manky ot 0,125 mm. Ilo ¢opma Te ca M3OMETPUUHH OBAJHM IJIACTHHH M JIOCIH, .
HenpaBHJHU OY4Kd, IeHAPNUTH W KpHcTaau. [lo crenmen Ha mexanuyHa o6pafoTKa ca Cb-
BBpIICHO, Robpe, moayoGpafoTeHH W HesarsnaieHu (pwbectu). Beuuku ca ¢ pasnuuHO
KOpOAUpaHa MOBBPXHOCT — OT cJafo Ao ABJOGOKO NpOsBEHA KOPO3Hsl.

H3nonspaHu ca pesyaTaTHTe OT CNEKTPAJHH M DEHTIEHOCUEKTPAJNHW H3CJENBAHHA, .
OT NPOOHPEH aHaJH3 W aHa/JH3 C TIPOGHPHH HIJH.

Ilpyr cnexktpanHuTe H3CneNBaHMS Ca NPHJAraHH JBa MeETONAa: EMHCHOHeH (NIPSK,
OOMKHOBEH) M Jas3epeH cleKTpaleH aHa/lH3. M3Bbpluenu ca 141 eMUCHOHHH CHEKTPasHH
aHaau3a, OT KOHTO 47 ca KOJUYECTBEHH, a OCTAHAJHTE — TMOJYKOJHYECTBEHH. AHamu-
3UTe Ca MPOBEJEHH B CHEeKTpaJHHTE JabopaTopud Ha [eoqoxkKo npexnpusitie 3a na6o-
paTopuu uscneisanns (64 6pos), va IHUIPHU — Mocksa (47 6pos), Ha JCO ,Perkn
meranu” (20 6pos) 1 Ha BMI'MI — Cogus (10 6pos).

C moJsykonHuecTBeH JadepeH CNeKTPateH aHaNH3 ca U3BbpIiend 416 H3ciexBaHus
Ha 6] smatunkn B yaGoparopusta na BMI'M. Pesynratare oT criekTpajHHTE H3caenBa-
MY Ca NpeAcTaBeHH B Tera. %, ' K
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PenTreHocnekTpasHuUTE MUKDOAHA/JH3H ca H3BbPUIEHH HA anapaTi, NPOH3BEIEHH
ot ¢pupmute JEOL (fAnonus), CAMECA (®panuus) 1 MAR — 2 (CCCP). Hscaensanus-
Ta Ca NPOBENEHHU No 3 HauMHa: |. 4Ype3 ckaHMpaHe Ha 3JaTHHKHUTE 1O NMpPOGHJIH, KATO e
3allMCBaHa HHTEH3WBHOCTTA HA aHAJMTHYHATA JHHHUS TIJIaBHO Ha cpefpoTo (Nosyuasa ce H30-
6pakeHHe Ha KOHLEHTPAUMOHHUTE KPUBH); 2. YPEe3 TUIOLLHO CKaHKH P aHe Ha BNaTHHKUTE C TI0-
Jy4yaBaHe Ha pacTepoBo H300paxkeHHe 10 XapaKTePUCTHUHO PEeHTTeHOBO H3JIbYBaHe
Ag Lg; 3. upe3 TOUKOBM KOJMUECTBEHH aHAJNH3H. Pe3yNTaTHTE OT KONMUECTBEHHTE AHAMH3H
Ca npeacTaBeHy B Ters. %. AHasusWte ca W3BBpIUCHH B Ja0opaToOpHATA 33 eeKTPOH-
Ha MMKPOCKONHS KBM HHCTHTYyTa 1o ¢usnkoxumus npu BAH, B naboparopusra 3a ¢u-
3UYECKH MeTONU 3a Hacjensate Ha muuepanute B IHUIPHU — Mocksa, u B snaGoparo-
pusTta 3a (HM3NYECKH METONM 33 M3CjaefBaHE Ha PyAH U MHHepand B MI'PY — Mocksa.
O6wmo ca uscaeaBaHd 59 3JaTHHKH, Ha KOHTO ca M3BbpIUeHH 127 xauectBeny u 180 Ko-
JUYEeCTBEHH aHaju3a, AOKyMeHTHpauu oT J05 (hOTOCHMMKH. . S _

B nmpo6uprara naGopatopust na HHUI'PHU — MockBa, ca u3Bbpuieny 7 npo6UpHU
ananusa. CpO6pasHO METOAMYECKHTE H3HCKBAHHS aHAJH3HPAHUTE NpPobH BKJIOYBAT
3JIaTHHKH C Pas/JHYHM pasmepH, GopMa U CTeneH Ha MexaHHuHa o6paboTka. '

IlpuHuMnsT Ha aHaju3a ¢ NPOGUPHH HIJIM Ce CBHCTOM BbB BU3yasHOTO ONpeiessiHe
CXOJCTBOTO M DA3JIMYHETO B LBETA Ha YepTara, KOSTO CE NOJYdYaBa [PH DA3TpHUBAHE HJIH
ApacKaHe Ha M3CJeIBaHOTO 3J1aTO M eTaJIOHHH MIJM BBPXY 6a3anToBa njouka. U3Bbp-
menn ca 404 usMepBaHHUA. :

Ilesnta Ha npoBeleHHTE H3C/AEABAHHS € Ja Ce YCTAHOBAT NPUMECHTE Ha 3JIaTOTO W
TSIXHOTO DasNpejiesieHne ¢ OTJIe]l U3sICHSBAHE METAJOrEHHATa NMPHHANJIEXHOCT Ha eHJO-
TeHHHUTE 3/1aTOCHABPIKAIA MHHEPANH3AUHUY H NPOCTPABCTBEHOTO pasNpefeseHHe Ha TOX-
XpaHBallHTe Pa3CHIUTE KOPEHHH HAaXOAHIUA.

Pesynratu

YcraHoBsiBa ce H3BECTHO HECHOTBETCTBHE MEXKAY MaHHMTE HA OTHeNHUTE J1a6OpaToOpHu,
IBJKaUL0 Ce Ha Tpellka B MEeTOAHKATA W HA HAaJIMYHETO HA PA3/MYHH 3NaTUHKH B aHajy-
3HPaHHTE IPOGH. ,

YUpes nosykoJuUecTBEHH EMHCHOHHH CNEKTPAJHM M3CHEJBAaHHS Ca YCTaHOBEHW 14
eJIEMEHTA-IPUMeCH B ChCTABa HA 3J1aTOTO, OT KOHTO NOCTOSIHHH ca cpebpo, XKHUBAK, Ke-
J5130 ¥ Men. HKHBaK ce OTUHTa MOBCEMECTHO B KOHUEHTPAWHM OKOJIO M Hax 1%; cpebpo
— ot 0,01 5o 0,1%; xenszo — ot 0,001 g0 0,1 % n mex — or 0,0003 10 0,1%. o-psaxo
MPUCBCTBYBAT: 0JI0BO CC ChABpx)anue ot 0,0003 o 0,01 %; uusk — ot 0,003 xo 0,03% u
manran — ot 0,0001 no 0,001 %. Owme no-psako ce. yCTaHOBSABAT: GHCMYT B KOHIEHTpa-
uuy or 0,000 no 0,01% u B eauHuuuy caydad kagmHi — okouo 0,000 %, Huken u awrtu-
Mo — 0,0001%. ITpucbersuero Ha Mar#esuit — no 0,2%, cuauuuit — o 0,3% wu any-
MHHUE — 10 0,005% BeposATHO ce ABJKH Ha MEXaHHYECKH NPHUMECH, CBBP3aHH C XKHJ-
HHTE MHHEepasy, BKJIOYBAIH 3JaToTo. He ce oTkpHMBa NPUCHCTBHE Ha apceH, MOJHOIEH,
Boapam, KobaaT, KasnaH, BaHaju#, repMaHui, rajni, XpoM, Teayp, Taau#, WHAHH,
KOHTO MOraT Ja Ce YCTaHOBAT C NpuJjaraHaTa MeTOAHKa.

Kosnuectseno ca onpenenesu men — ot 0,007 no 0,03%, mauran — 0,0002%, au-
THMOH — o1 0,0006 no 0,01%, kensnzo — ot 0,006 no 0,02% u uuxen — or 0,0005 no
0,001 %. YyBCTBHTENIHOCTTA HA aHAJM3a ‘¢ ChOTBETHO 32 Mel u maHran — 0,0001%; au-
THMOH — 0,0006 % ; xensis0 — 0,006%; nuken — 0,0003%. OcBen Tesy eneMeHTH pas-
paboTeHaTa MeTORHMKa TO3BOJIABA ONpelesIiHe HAJHYHETO oule Ha ajJyMHHHH, GHCMYT,
KaiMHH, X00aiT, XpoM, Tajuit, HHAMH, OJOBO, NJaTHHA, Kanaf, Tenyp M IHHK.

Ilpn BB3MOXKHOCT 3a ornpejiesisine Ha' 14 ejleMeHTa-NPHUMECH B, 3/1aTOTO C MOJYKOJMH-
YECTBEH JIa3€PEeH CHEKTPAJeH aHajHu3 ca YCTaHOBeHH cuepsute: 10: cpebpo — o1 0,001 no
50%; xenszo — ot 0,01 xo 5%; »xusak — or 0,1 xo 5%; mauran — or 0,01 o 0,1%;
Banagdi — ot 0,01 no 0,03%; meq — ot 0,001 o 0,1%; osnoro — or 0,1 po 2% ;uunk
— ot 0,1 10 0,3%; kagmuiy — ot 0,001 ao 0,003% u apcen — 0,1%. ITocroguHO cpe-
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TaGauma 1
Pesyrmamu om cnexmpasnume u3cnedsanus na 34amomo

Enement Tera. % $opMa Ha NPUCHCTBHE B SNATHHKKTE
3naro 50—100
Cpebpo 0,001 — 50 MOBCEMECTHO, 30HaIHO .
Kemszo 0,001 — 5 MOBCEMECTHO, 30HAMHO BBLTPEINHOCTTA, MepudiepuaTa
Men 0,0003— 0,1 NIOBCEMECTHO W DPABHOMEDHO, 30HANHO NepHepusTa, BBTPELIHOCTTA
Magrrau 0,0001— 0,1 NOBCEMECTHO, 30HAMHO -— B OTHGJIHM TOUKU
IBET 0,003 — 0,3 CNOPafiiuio, B OTHENIHH TOYKH
Hupax ol — 5 NOBCEMECTHO, 30HAMHO BBTPEWIHOCTTA, NEpUPepHsiTa, B OTACAHA TOUKH
Onoso 0,0003— 2 CMOPAJHYHO, B OTXCMHH TOYKH
_Buesyt 0,001 — 0,01 CHOpaJHYHO, B OTHEMNU TOUKH
Kagumuii 0,001 — 0,003 CMOPAJHYHO, B OTHENHH TOYKH
Basmagui- 0,01 — 0,03 TIOBCEMECTHO
Apcen 0,1 NoBCEMECTHO
Huxken 0,0001— 0,001 B eAMHHMYHU TOYKH
Anrumon  0,0001— 0,01 B eHHAYIAHY TOYKH

[TocTOSHHO Cpewanu npuMecn ca: cpebpo, XKensao # Mel. PAAKO NMPUCHCTBYHAT: MaHraH H LAHK.
B eauHuuuyM Caydyan ce YCTaHOBSIBAT: XMBaK, OOBO, GMCMYT, K8AMMi, BaHalWd, apceH, HHKEN, AHTHMOH,
He ce orkpusat: Monu6aen, Bonppam, Koﬁanr, Kanai, repMativil, raaWii, Xpom, Tenyp, Tanuil, HHAUR,’

I@HH NPUMECH ca cpeépo, XeNsA30 ¥ Mel, NMo-pPAAKO NMPUChCTBYBAT MAHTaH M HUHK, 4
PAAKO B eQHHHUHH CJYUYal Ceé KOHCTATHPAaT JKHUBAaK, KaXMHHU, OJOBO, BaHalWi M apceH.
He ce ycraHoBsBaT HMKeJ, aHTUMOH, OMCMYT W KoGanar. UyBCTBUTETHOCTTA 32 OTACJIHUTE
eneMenTH e cborBerHo: 0,001 % 3a cpebpo u Mexn; 0,01 % 3a xenaso, HUKeN, MaHTraH, Ba-
Hanuf, 6ucmyT, Kagmuy u kobanar; 0,1% 3a apceH, :XHBak, aHTHMOH, OJIOBO H ILMHK.
O6MKHOBEHO KOHIEHTPALUUATA Ha OTHENHUTE eJeMEHTH-TIPHMECH B 3JIATHHKUTE € He-
3apHcHMa eiHa ot apyra. OGoOlieHuTe pe3vJTaTH OT cnempanﬂme H3CJeBaHNUA Ha -
3JIaTOTO ca npencTaBeHu B Tabna. 1. .

B noseuero ciyuyau He3aBHCHMO OT pa3MepHuTe, (hopMaTa H CTENEHTa HA MeXaHHYHa
06paboTKa Ha 3JaTHHKUTE cpeGpoTO cé YCTAHOBSIBa MOBCEMECTHO MO M3CJAEBaHATA HM
MOBBPXHOCT B Chabpkanue nan 1%, xaro Hepsako xocrura 10—50%. B uskou ciabo
o6paboteHd GYYKOBHAHH W AEHAPUTOBUIHM 3JMAaTHHKH C pa3MepH B HHTepBana 2,5—
0,63 mm To € HEPaBHOMEPHO, 30HA/IHO PA3MPeIe/IeHO B KOHIEHTPalllH OT 1% no. 10—30%.
ITo-HHCKUTE CTOHHOCTH ca XapaKTepHU 32 NepHpepHUTE YacTH -Ha 3JATHHKHTE.

Xapaktepbr Ha pasnpelieJleHHe- Ha XKeNs30TO B 3JAaTHHKHTE € TBBbPAE pPasJIHuyeH:

a) nosceMecTHO B KoHuentpauusa or 0,01 no 0,1% 1o e ycraHoBeHo B nosayoGpaGo-
TeHH IeHAPUTOBRHAHH W B CbBbPIUEHO 06paBOTEHH MIAaCTHHYATH 3JATHHKH C pBSMEPH
0,315-~-0,25 mm;

6) 30HaNMHO — B OTJeJHM TOYKH, B KoHUuentpauus ot 0,1 ao 1—5% e yCTaHOBeHO‘
B NOYTH HeoO6paloTeHH GYUYKOBHIHH M JAEHIPHTOBHIHM . 3JaTHHKHK, NPOPaACHaJH C KBapU
¥ umawmy pasmepH 0,8—0,63 mm;

B) HaboraTeHO BBB BBTPEHIHMTE YACTH Ha 3JATHHKHTE, NIPONOPUMUOHATHO Ha Cped-
poTo, kens30 B KoHuentpauus or 0,01—0,03% xo 0,3—1% e xoHcratupaHo B Heobpa-
6oTeHH NEHAPHTOBHAHM M GYYKOBHIHM 3JIAaTHHKH, NpOpacHajJH C KBapl, a Taka CbUo M
B 206pe 06paboTeHH NaCcTHHYATH 3/1aTHHKH; Pa3MEPUTE UM ca B HHTepBaaa 2,56—0,315 mm;

T) HaoraTeHO B KpaWMHMTe YAaCTH Ha 3JaTHHKUTE, [PONOPUHOHAJIHO Ha CBEbBpPIKa-
HUeTO Ha MeA B KoHueHtpauusa ot 0,03—0,3% mo 1%, xensso e ycTaHoBeHo B c¢iabo 00-
paboTedH JNeHAPHTH, NPOPACHANH C KBapll, H B fobpe o6pa60TeHu NJTACTHHH. Pasmepme
Ha snaatunkure ca 0,8—0,25 mm. .

Mejta- uMa Hall-mOCTOSHHO pa3npefeeHHe B CbCTaBa Ha 3JaTHHKHTE. Bbnpexu
TOBa ce HabeJIA3BAT CJAEJHUTE CJAYYaH:

a) TIOBCEMECTHO W PABHOMEPHO Pa3Npeje/ieHa Mo Us/1aTa. 3NATHHKE B Komx;eHTpauHﬂ
or 0,001 mo 0,1%;
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6) 30HaJHO, MPOMOPLHOHANHO HA KOHUEHTPAUMATa Ha CPEBPOTO M KeJIR30TO B Cb-
AwpxkaHua ot 0,001 no 0,1%; Tosn cayyadr e HabGnokaBaH npu ZoGpe oGpaboTeHH Iia-
CTHHKOMOAOGHH 3MATHHKH ¢ pasmepu 1,25—1 mm u 0,5—0,4 mm u npu noayoSpaGore-
HM JNEHJPHTOBHIHM 3NaTHHKH c pasmepu 0,315—0,25 mm;

B) HaGoraTaBaHe B xpaftnure wacty or 0,003—0,03 no 0,1% Ha noaysarnagesa JeH-
JAPHTOBMIHA 3JTATHHKA, NpopacHaja ¢ kpapu ¥ Mmama pasmepu 0,8—0,63 mm;

r) Hanuune B cpepara (0,003%) u nunca B nmepudepHHTE YacTH Ha HeoGpaGoTeHa
OyuKOBHAHA 3/1aTHHKA, NpoOpacHaia ¢ ksapu, ¢ pasmepn 0,4—0,315 mm,

OT BCHUKH H3C/EABAHM 3JaTHHKH €aMO B efHa OT TaX .(HeoGpaborena GYYKOBUAHA, .
npopacHasna c kBapl, ¢ pasmepu 0,315—0,25 mm OT MAHOUEHCKHTE CEJIHMEHTH) He ce
YCTaHOBABA TpPHCBCTBHE HA MeX.

Hannynero Ha MaHran e npepcTaBeHo B 3JaTHHKATE B ABE (JOPMH:

a) mosceMecTHo B xomuentpaunus ot 0,01% B pbectd, mpopacHasu ¢ KBapi AeH-
aputi ¢ pasmepu 0,5—0,4 mm;

6) 30HaNHO — B OTAENHH TOUKH, B Koumeuwtpauus or 0,01-—0,1% B ciabo obpabo-
TeHH JEHAPUTH M GY4YKH C NMPOpACTBaHHsI OT KBapl, KakTo H B nobpe ofpaGoTeny mia-
CTHHH.

Pasmepute wa anatumknte Bapupar or 2,5 no 0,25 mm. B Heo6paBorenn Gyuxo-
BHAHY 3J1aTMHKH, TpopacHajM ¢ Ksapi, ¢ pasmepy 0,4—0,315 mm, pasnpesenenHero Ha
MaHraHa e IpONOPUMOHAJHO Ha TOBAa HA JKeJsd30TO M MeATa. B cHBBpUICHO 3arianeHa
NJACTHHKOBHJIHA 3J1aTHHKa ¢ pa3smepH 1,25—1 mm pasnpefenenuero Ha MaHraxa e o6-
PATHONPONOPIHOHANHO HA TOBA Ha KUBaKa.

I{HHKBT € YCTAaHOBEH CIOPaJMYHO B OTAE/HH TOYKH HA HAKOM OT H3CJAeJBAHHTE 3J]a-
THHKHU B He3HauuTeNHH KoHuentpauuu (mox 0,1%) Ha rpanunmaTa Ha YyBCTBHTENHOCTTA
Ha aHanu3a. HaGensi3aBat ce ceguuTe TEHIEHIMH B Pa3NpENENCHHETO MY:

a) NMPOIOPIMOHANHO ¢ KOHIUEHTPAIUATA Ha XKUBAKA; YCTAHOBSBA ce B pBbecTH Gyy-
KH H JeHJADHUTH, NpopacHasd ¢ KBapu ¢ pasmepw 1,6—1,25; 0,6—0,4; 0,25—0,16 mm,
K3aKTO H B CLBBPIUEHO OGpadoTeHu maactduu ¢ pasmeps 0,5—0,4 mm;

6) NMponopUMOHAMHO C KOHUEHTPAlMsTa HA XKeJs30TOo; YCTaHOBeH e B jgobpe ofpa-
GOTeHH NJIACTHHYAT U OGYYKOBHIHH 3JATMHKM C pasMepd (),4—0,25 mm;

B) TNPONOPIMOHATHO C KOHIEHTpAIUATA HA OJIOBOTO B CBHBBPUIEHO 3arajieHa MJacTHH-
Yyata aJaTHHKa c¢ pasMepd 1,25—1 mm;

r) 06paTHO NPONOPUHOHAJIHO HAa KOHUEHTPALHATa Ha CPeOpPOTO, KeNA30TO M MeXTa
B riosnysarjiafieHa Gy4YKOBHAHA 3JjatWHka ¢ pasmepn 0,4—0,315 mm.

JKMBaKDBT e npeacTaBeH Mo cJefHHs HAYHH:

a) NOBCEMECTHO MO UsjaTa H3cHeABaHa NMOBBPXHOCT HA 3JIaTHHKATAa B KOHIEHTpa-
uun or 0,1 mo 5%; ycranoBeH e B pB6ecty G6YYKH M IEHAPHTH, TPOPAacHaNU C KBapil C
pasmepu 0,5—0,4 mm u B g06pe 06paboTeHu MIACTHHH C pasmeph 1—0,25 mm; B noay-
obpaBoTena JeHIPMTOBHAHA 3jaTunKa ¢ pasmepH 0,315—0,25 mm cbabpkanHeTo Ha
XHBaK € NMPONOPLUHOHAIHO HA TOBAa Ha CpeGpOTO W MEATA;

6) 30HAMHO — B OTHEJHM TOYKH, €3 BHAMMA 3aKOHOMEPHOCT U 63 3aBHCHMOCT OT
pasnpelie/leHHeT0 Ha OCTAHANHTE €JIEMEHTH-IIPHMECH B cbllata KoHuenTtpauus (0,1—
—5%); ycranoseH e B ppBecTd 6y4KH U JEHAPHTH, IPOPACHANH C KBApIl ¢ pasmepH 2,5—
1,6 mm, 0,315—0,25 mm u B go6pe obpaboreHy NJacTHHH ¢ pasmepu 1,25—1 u 0,5—
0,4 mm;

B) B AeHAPHTOBHIHA 3JaTHHKA ¢ pasmepy 0,5—0,4 mm OT IVIHOIEHCKUTE OTIOKEHHS
Cé KOHCTaTHpa HaforaTsBaHe B HepudepHusta i X0 1% crnpsaMo UeHTpasHHTEe ¥ uyacTH
(0,1%).

Kazmu#t e ycraHoBeH B MHUHHMMAJIHH KOHUEHTPAUHM Ha FPaHUIATA HA YYBCTBHTEJ-
HocTTa Ha aHaqn3a (0,001%) Ge3 3aBHCHMOCT OT KOHUEHTPAUHATa Ha APYTHTE eJeMEHTH-
[IpUMeCH B OTHEJHH TOUKH Ha phOecTH GYUKH U XEeHADUTH, NPOPACHANH C KBapu C pas-
mepn 0,5—0,315 mm.

OnoBo ce KOHCTATHPA 30HAJHO — B OTAEJNHH TOUKH, B CHABPIKAHHE OT [10-MAJKO OT
0,1 no 2% nponopuMOHANHO Ha KOHHEHTpaUHMfATa Ha UMHK B CLBBPUICHO 3alJajieHa nJia-
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CTHHYATa 3NaTHHKA ¢ pa3mepn 1,25—1 mm, a cBmo # B pBOECTH GYyukd H JEHAPHUTH,
npopacHalH ¢ KBapu ¢ pasmepH B uniepBataa 0,8—0,25 mm.

Bananuti B xoHuéntpauus 0,03% e ycTaHOBEH NOBCEMECTHO 3a€HO ¢ XKHBAK, MeX,
apceH W MaHraH B pbOecTa JeH[PHTOBHAHA 3JaTHHKa, NPOpacHazia ¢ KBapl C' pasMepu
0,5—0,4 mm.

ApceH e ycTaHOBeH eQMHCTBEHO CBBMECTHO C BaHagusi B KoHneurtpamusi 0,1% nHa
rpaHNLATA HA YYBCTBHTEJNHOCTT2 HA aHAJH3a.

KayecTBeHHTe pEHTreHOCHEKTPAAHH MHKPOAHAJIHM3H TNOTBBPIKIABAT HaJWyle B
ChCTaBa Ha H3C/eJBAaHHTE 3JIaTHHKH Ha cpebpo M B OTHENHHM TOYKM B cl1aG0 MOBHEIEHH
KOHUEHTPAIUH Ha XKMBAK, a TaKa CHULO CJAEIM OT OJIOBO, CApa W CUMHLHH. Tesu pesys-
TaTH Ca NO-XapaKTePHM 34 BBTPEIUHHTe YacTH Ha He3arJajeHu 3naTthHku. He ce ycra-
HOBSIBA Ha/{uMe Ha GUCMYT, KeJs30, MAaHTaH, HHKEJ, Mel, LUHHK, KalluB, KaaMu# U
aHTHMOH IOpajH HENOCTATBUHATA UYYBCTBHTEJIHOCT Ha aHasau3a. M3acrensaHMTe 3/1aTHH-
KH HMaT OOHKHOBEHO NMEeTHHCT W3rJel Ha NoJupaRa NOBBpXHOCT. Toft ce ABJKH Ha pas-
JUYHHA UM CBCTaB B OTAEJIHUTE YaACTH. Haii-yecto no-tpMua € BBTPEIIHOCTTA HA 3JIaTUH-
kuTe (Qur. 1), KoATO CHOTBETCTBYBa HA4 CHCTABA Ha eHJOreHHoTo 3jato. Ilo-cBersinTe
yacTH ceé HabJlofaBaT KaTo KOPOXHpalla mepudepysTa M KOHTYPHTE HA KYXHHHTE ¥ MH-
HEepaJHUTE BKJIOYBAHHS B 3JAaTUHKHTE IIBTHA MJIH YaCTHYHO IpPeKbCHATA OOBHBKA,
KaKTO M KaTO NPOHHKBALIW MO NMYKHATHHW XKUAKM ¥ nerHa. IloHsxora Te ca B3aUMHO
cBbp3any (dur. 2). ToBa anaTo e pe3ysTaT Ha xHnepreHHO npeofpasyBaHe Ha TBPBHY-
HOTO II0-HHCKONPOOGHO 3JaTo. Pasmepute Ha Te3u ¢(opMM ca pas3jHYHM, TPAaBONPONOP-
HYOHAJHN Ha CTENEHTA Ha NpOABeHaTa Koposus. BHCOKONPOGHH OOBHBKH M JKHJKH CE Ha-
6aofaBaT KakTo B Jo6pe s3aryiafieHd IJIaCTHHKOBHJAHM, Taka CbUIO H B Ho-cjabosaria-
JeHH 6YYKOBHIHH, KPUCTAJHK U PBOECTH, TIPOPACHANH C KBapll 3MaTHHKYU. B 3aBHCHMOCT
OT NPPBHYHHSI CHCTAB Ha 3JJATHHKHTE H OT YCJIOBHTA, B KOUTO €A NPOTEKAH TEXHUTE W3-
MeHeHHs, 0GEMHOTO CBOTHOLIEHHE MEXAY HEIPOMEHEHOTO M MPOMEHEHOTO 3J1aTO € KpaiHo
HepaBHOMEDHO KaKTO B OTHEJHHTE 3JaTHHKM, TaKa CBIO U MeXAy TAX. B exnu cayuyau
HENIPOMEHEHOTO 3/1aT0 € PasnpOCTPAHEHO DAaBHOMEPHO M 3aeMa IIOuTH LeJiis ofeM Ha
3JIaTHHKATE. B Apyru cayuam nopajd HampelHaNa KOPO3HS TO € 3aNaseHo KaTo PEJNHK-
TOBH II€THZ WM WBHLHM, M3rPaxKJallM BBTPELTHOCTTA Ha 3JaTHHKATE. B TpeTH ciayvau
3JIATMHKUTE Ca H3TPafeHM H3UsJI0 OT NpPOMEHeHO, BYCOKOIPOOHO 3J1aTO, KOETO Cé IBJ-
KM HA BHCOKATAa YHCTOTA Ha KOPEHHOTO 3J1aTO ¥ HampeRHasoTo ,o06aaropoasiBane”. Ko-
JINYECTBEHUTE H3MEPBAHMS COYAT 3HAYUTENHH Pa3/IMuHs MeXAY ChCTaBa HAa I'bPBHYHOTO
H IIPOMEHEHOTO 3J1aTO, AB/XKALIO Ce MPeXH BCHYKO HA IIPOMEHJHBOTO CHOTHOLIGHUE MEX-
Iy 3aaToTO M- cpe6poto. Taka HanpuMep B Oy4YKOBHAHA phOecTa 3/1aTHHKA, BKJOWBAIlA
KBapIl, Ha KOATO € OonpefeseHa NpobHocT ¢ npoSupeu uram 700%,, e mnpodBeHa
HampeiHala KODO3Ws, B pesyJTaT Ha KOATO € pasBHTa 3HAYuTeJHa BHCOKONpPOOGHa
o6BHBKa. BBrpemHocTTa Ha 3jaTHHKATa € H3rpajeHa oT HernpoMeHeHo 3jarto (69,8%)
¥ cpe6po (29,43%), a nepucepHaTta it yacr e H3TpafieHa OT BHCOKONPOGHA 06BHBKA, BKIIOY-
Bama 31aTo 99,42% u cpebpo 0,33%. B cpcraBa Ha no6pe o6paboTenn MJIaCTHHKOBHAHK
3JATHHKHM C HanpefHala KOPO3Hsl € YCTAHOBEHO HaNHuMe Ha JKMBaK. KoHUeHTpauusara
MY BBB BBTPEIIHOCTTa UM Aoctura 2,1%, a BBB BUCOKONpoGHaTa OGBHBKA ce MOHUXKABA
1o 0,09%. BugnMo HeroBoTo NPHCBCTBHE € CBBP3aHO C EHZOTEHHOTO MHHepanoobpa-
ayBaHe.

JlaunHuTe OT MpOGMPHMS aHAJA43 Ha Hal-HeyxcraTa npobGa INOKA3BaT ChAbPKaHHE
Ha 3JaTo 661,9%, Ha cpe6po — 99,7%y u muratypa — 238,4%y. B Tpu ot M3caenBanuTe
MpobH CBABPKAHHETO Ha 3JaT0 € cboTBeTHO 845,8%/4, 862,2%y, 868,849, KaTO CBABP-
JKaHHETO Ha cpefpo 3HAYMTEJHO IPEBHINABa TOBa Ha JHTatypata (OT 2 no 7 UBTH) U B
TPU CJ1ydas ChABPKAHMETO HAa UHCTOTO 37ato npesumana 900%,. Maxcumanuara ycra-
HOBEHa Npo6HOCT Ha 371atoTo e 947,8%y, Kato 35,2%,, € cpebpo u 17, e nuratypa or
cpCTaBa Ha npobata. :

JlaunuTe OT Mac/MeABaHe UMCTOTATAa HA 3JaTOTO € MPOGHPHH HIJM ca TBBPAE pas-
auund. Ot 404 yaMepBaHHs € YCTAHOBEHA NPOGHOCT HA OTAENHHTE 37aTHHKHM OT 500 10
980%/5o. Ompenenena ¢ npoSHOCTTA Ha 3JIATHHKH C PA3jHUHH pasMepH, (Gopma M CTeNeH
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dur. 1. Mzobpaxeniie B 06PATHO pa3cesiHd eJeKTPOHH Ha DaSTpelesleHHeTO Ha 3713170
H cpe6po B 1o6pe ofpafoTena ITACTHHKOBUIHA 3JaTHHKA. SICBO AnyaT BBLTPewHaTa,
Henponernena | u  Bucoxonpo6uara 11 dasa. ®p. 0,5—0,4 mm, ys. 300

®yr. 2. Uzobpaxenne 8 06paTHO PA2CEAHH eAeKTPOHH Ha PaA3npelesJeHUETO Ha 371aTo
H cpe6po. JInuat BHCOKORPOOHH METHA, KHJKIL H o6anpka ¢ npodrnoct 960% , paasutu
no | — nenpomenena dasa (860%/g0, 8708/g) Ha 106pe sarnajgeHa, ¢ NMPOSBEHA Jbi-
60Ka Kopoans ThHKZ miacT4HKoOBHAna anamanka. ®p.0,5—0,4 mm, ys, 300
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H& MexaHWyHa oBpaborka. CTaTMCTHHECKMTe H3CAeiBails OT M3mepBaHeTo. Ha - pobHo-
CTTa Ha 37 3JaTHHKH TOKA3BaT CJAeIHOTO pasnpezesente: 1o 15% npeacrasiassar enex-
TPYM M HHCKOMPoGHO 3Jato ¢ npobrocT 600%y; 8% —- 3aaro ¢ npoduoct 710—7800/y;
43% wnma npo6roct 800—850%4 n 35% e c mpobHocT 900%,,. TBbpAE passuuna e npob-
HOCTTA HA 3JIaATHHKHTE BHB BHTPELIHATA UM M BbHWHATA YacT. KOJKOTO € no-HanpeaHa-
Jla KOpPO3UsITA, TOJNKOBA NO-BHCOKA € MPOoGHOCTTA HA 3JaTHHKHTe. Taka Hanpumep mpu
TBHKOMIOCTIECTHTE 3JJATUBKY, KOMTO ca jobpe o06paGoTeHH ¥ HMAT MaJKH pa3MepH, KO-
posusita € Aba6oka ¥ mpobuocrTa kM e 920—980%y,, a npu caaba, HeABAEOKA KOPO3Hs
— 870—900°/4y. Tlo-HUCKa TPOGHOCT UMAT NO-eAPHTE 3JATHUHKH, CPel KOHMTO MO-YeCTo
ce HaGMOAABAT CPACTBIH, KpUCTAJH, OYUKH, JEHAPHTH, I'BOECTO-APY30BH H XPYrH GJH3-
K{ 10 T. Hap. pyauu ¢opmu. Tosa ca cna6o o6paboTeRy OT Pa3CHMHTE 3JIaTHHKH, KOHTO
YeCcTo NPEJNCTaBNsBAT €JEeKTPYM H HHCKONPOGHO 3J1aTO, YHATO YHCTOTA B PEJKH CJydaH
nocrura 9009/,,. Huckata npobHOCT BBB BBTPEUIHATA YACT HA 3JIaTHHKHTE FOBOPH 32 He-
0coBeHO BHCOKA YHCTOTA HA YaCT OT XWUNIOF€HHOTO 3J1aTO. 3HA4YUTENHATa KOPO3Hs, KOs-
TO Ce OTKPHBa B NO-TOJAMATA YACT Ha H3CJEJNBAHUTE 3JATHHKH BOAHM JO BTOPOCTENEHHO
»006J1arOpOsIBAHE" HA 3J1aTOTO C A0CTA BHCOKa uwecTo Hajg 9509/, npobHoct.

OOcBXkAaHe Ha pe3yJTarure

OCHOBHH NpHMeCH Ha 3JaTOTO ca cpebpo, xena3o ¥ MeX. CpeGpoTO BUHArH NPHCBCTBY-
Ba M30OMOP(}HO B Pa3JiMYHM CHOTHOLIEHHS B ChCTaBa Ha 3JATOTO, CJAEJOBATENHO THIO-,
MOpP(HO 3HaueHHe MMAT OCTaHaJ/JuTe IBa eseMmenta. Ilo-psiko ce cpelat MaHraH H LHHK,
a B eJHHHYHH cJyuay B OTAEJIHH 3JaTHHKH — >KMBAK, 0J0OBO, 6HCMYT, KaAMHH, BaHAauH,
apCeH, HHKeJl, aHTUMOH. Mac/ielBaHHTe 3JIaTHHKH HMAT Pa3iHyYHH pasMepH M JocTa LLH-
POK AHana3oH Ha H3MeHeHue Ha mpofHocTTa. Ilocaenyara B HEMpOMeHeHaTa MM BBTpELI-
Ha uact ce MeHH oT 500 5o 920¢/y, KaTo IMOBEYETO OT TAX Ca BHCOKOMpoGHH. ToBa MoKaso
Ba, Ye OCHOBHOTO MM KOJIHYECTBO € GOPMHPAHO B HAXONHINA, PAa3TUONOXKEHH Ha CP eflHa A,
3HAYUTENHE AbAOOYHHA, & MaJIKa 4acT — B GJH3KONOBBPXHOCTHH HaXOAMINA. [IpuHamnex
HOCTTZ HA 37aTOTO K'bM [Ba PA3JIMUHM TeHETHUHH THNA KOPEHHM M3TOYHHUH Ce MOTBBPHK-
naBa ot usBomure Ha CamycukosB (1970), IlerpoBcxkxa (1973), Huxo-
maeBa (1978), Mypsuwu w gp. (1981) u xp. 3a H3cieiBauUTe OT TAX paloHu.
K®M NBpBHS THI ce OTHACAT CPABHHTENHO TIO-CTApPH CPEXHO- N0 BHCOKOTEMIMEPATYPHH
MMHepaJH3alHyi, O6YCJAOBH/IH BB3HUKBAHETO HAa KBAPL-CYADUIHH KUJIH, HOCHTENH HA
JKeNA30-MeJHH MHHepaju. Te3n MHHepalW3alMH BEPOSTHO Ca CBBP3aHM C JHOPHTORHS
MarmMaTH3®M. BTODHSIT THN KODEHHM H3TOYHHUHM € TNPEICTaBeH OT HHCKOTeMIepaTypHH
HOJIHMETAJHH, JXHBAaKCBHABPKALIM MHHepasM3alud, KOWTO Ca CPABHUTENHO TO-MJAJH,
CBBP3aHH C NPOSIBHTE Ha ITaJI€OTEHCKHS BYJKaHH3BM. BpbhakaTa Ha 37aTOTO C BYJKAHH3-
M2 € NOTBBpAEHa OT pesysTaTH OT HachenBaHusATa Ha B akanos, Kpwvcres
u ap. (1978, HenyOauKyBasH AaHHM), COUElH HAJHUHE Ha 3J1aTO B Te3H NaJEOreHCKU
OT/IOXEHHsT, B KOUTO Y4aCTBYBaT KbcoBe OT BysakauHTH. Illupokoro paspuTHe B padoHa
Ha ckajuTe oT CTpyMcKaTa AXOpUTOBa hopmauus u onucanure or Msanos u Ka-
paaxoBa (I968) penku ankaauu B TepiHepHHTe MarMeHH CKaJH ca NpeArnocTaBKa
32 ThpPCEHE Ha BPb3KA HAa eHJOTeHHHTE 3JaTHH MHHEpAJU3alUHH C Te3H MarMaTHYHH KOM-
IJIEKCH B CBOTBETCTBHE chC cxBalnanusita Ha Galagher (1940) ¥ Bunuo6uH
(1961) (upes I u 1o, 1968). Ha Te3au mMarmMaTHYHH KOMIJIEKCH C€ ABJKH NpPOsBaTa Ha
6efiHa, pascesHa 3/JaTOHOCHOCT, YCTaHOBEHa B H3cjelBaHHTe 0T P aH 3y aMmH H
Toanmauesna (1971) pafionu.
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3akmouedne

TTopeuero OT M3C/ENBaHHTE 3JATHHKM MNPEACTaBAABAT MHTEPMETANHH CHEAMHEHUS Ha
3/1aT0, cpebpo, xensn30 H MeA. ChEABPKAHHETO Ha e/IeMEeHTH-TIPUMECH B TAX € 0GpaTHO-
NPOTIOPLHOHANHO Ha CTENEHTA Ha XRIlepreHHaTa UM ofpaGoTka. B HAKOH OT TsIX npuMe-
CHTE Ca pasmpejeseHH TOBCEMECTHO B TNOCTOSIHHM KOHUEHTPAIHH, a B APDYTM — IOBCe-
MECTHO HePaBHOMEPHO, 30HAJIHO MJIH CNOPagHYHO ¢ HaBoraTsBaHe B OTHENHH TOYKH HJH
4acTH. BbrpemuuTe yactH Ha 3JaTHHKUTE ca HaH-60raTH HA NMPHMECH H HMAT NPOGHOCT
or 500 no 9200/y. Ts chOTBETCTBYBA Ha NBPBHYHOTO €HIOTEHHO 37aTO. B pesyntar Ha
XHNIEPTeHHO NpeoOpa3yBaHe 3JATHHKHTE C€ OYHCTBAT OT NPHMECH M JOCTHraT N0 4HC-
TO 3J1aTO.

Hanuunero va 3/aTHHKH ¢ HEENHAKBB CHCTAB, BKJIOYBAUIH THINHYHH 33 PasJHYHH
€HJOTeHHH YCJIOBHS Ha MHHepa/IM3alHs eJleMeHTH-IIPHMECH, JaBd OCHOBAHHE Jia Ce npej-
MOJIOXKH, Y€ KOPEHHHTE H3TOYHMIM Ha 3J1aTOTO B Pa3CHITUTE €4 OT JBa IeHeTHYHH THNA,
TIPEACTaBeHH OT BHCOKO- H HHCKOTEMIIepaTypHH N'bDPBHYHH MUHEPATH3AIHH. Bucokorem-
NepaTypHHUTE ca NPeACTaBEeHK OT 30HU HA OKBADUSIBAHE M MHPUTH3ALHS, BMECTEHH CpeX
ckanure Ha BuaacuHcko-OCOTOBCKHS KOMIJIEKC, AMa6a30BO-QHIMTOUIHHUSI KOMIJIEKC,
Crpymckara auoputoBa ¢opmauuss 4 OCOrOBCKHSI TPAaHUT, BEPOSITHO CBBP3aHM C Najeo-
30HCKHMS qHopuTOB MarMaTtHabsM. Hawmnpat ce B Jlucenxus, Bamaxuuckus u OcCOrosckHs
OJok. HuckoreMnepaTypHuTe ca NpejCTaBeHHM OT KBAPHOBH, GEHH Ha CYNGHIH KHJIH,
HOCHTeJIH Ha IIOJHMETaJNHH, >XMBaKCBABPKAIIM MHHEPAJH, TI'€HeTHUYEeCKH CBBP3aHH C
TepUHEDHHS MarMaTH3BM, pasnotoxeHH B OCOTroBCKHS 6JIOK.
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