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PE3IOME. B paborata ca fafeHn KpaTku CBEAEHWS 3a reOnoXKMS CTPOEX M MeTanoreHHaTa Mo3uuus Ha 3haTHOTO pyAonposBreHve
Bnagumunposo, Tononosrpapcko. Bupxy npeacTaButenHa npoba OT HaXOAWLLETO Ca U3BBPLLEHN MUHEPANOXKM N3CHeaBaHNs 3a OnpedensHe Ha
pyaHUTE MiHepanu 1 hopMuTE Ha MPUCHCTBME Ha 3MaToTO 1 ca NpoBeAeHN NabopaTopHK U3NUTaHWS 3a ONpeAensHe Ha NOAXOAALLY TEXHONOTMYeH
pexum 3a oborataBaHe Ha pygata. Bba ocHOBa Ha M3BbpLUEHWTE W3CneaBaHWsA Ce MpaBW 3akmioyeHne, Ye OCHOBEH HOCUTEN Ha 3naTo B
PYLONPOSIBAEHNETO € CaMOPOAHOTO 3MaTo, ChABPXALLO B HUCKW KONMYecTBA Kato eneMeHTU-npumeck cpebpo um meg. CamopogHOTO 3nato e
(PMHO-3BPHECTO U € NpefCTaBeHo OT AeHAPUTOBUOHN arperatit Uik 3bpHa ¢ HenpasunHa gopma 1 pasmepn ot 20-30 go 250 pum. Kato pyaHu
MUHepanu B TBbPAE OrPaHWYeHM KomnyecTBa B mpobaTa ce YCTaHOBSBAT ChILO Taka MWPMT, XamKOMupuT, raneHuT, cdaneput, TEHaHTUT-
TETpaenpuT, MapkaauT, asypuT 1 Xenes3Hn Xugpokeuau. B pesyntat Ha uscnegBaHusita Ha TO3W eTan ce npeffiara Kato Hai-noaxoasa cxema
rPaBMTALMOHHOTO OTAENsSHE Ha PaskpuToTo CBOBGOAHO 3MaTo B LMKbMA Ha CMunMaHe Ha pydata. HanpaseHa e mpenopbka B Obgelle fa ce
n3BbpLIAT NabopaTopHN W MOMYNPOMULLIEHU M3CMEABaHMS 3a W3ACHABAHE BMMSHWETO HA NapameTpuTe Ha CMWMaHe Ha pydata Bbpxy
KOMMYeCTBOTO W KayecTBOTO Ha IPaBMTALMOHHO OTAENEeHMst KoHueHTpaT. KaTo Hai-noaxopsl, anapat 3a rpaBuTauMoHHO oboraTsiBaHe Ha
ApebHO3bpHECTO CBOBOAHO 3naTo Ce npeanara HencoHoBMS KOHLEHTpaTop, KOWTO MMa BIUCOKa CTeMeH Ha ussnmuyaHe Ao 90%. B 3akntoyeHue ca
npeanoxexn 4 cxemn 3a Gbgelly NONYNPOMULLNIEHN M3NUTaHMS 3a oboraTABaHe Ha pyaata C orned AOCTUraHETO Ha Hail-BWUCOKa CTeneH Ha
WN3BMMYAHE Ha MONE3HMS KOMMOHEHT.
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ABSTRACT. Brief notes about the geology and metallogenic position of the Au ore occurrence Vladimirovo, Topolovgrad region, are provided in
the recent paper. Mineralogical studies for determination of ore minerals and the forms of gold presence as well as laboratory tests for proper
technological regime for ore beneficiation are realised on representative probe from the occurrence. Results obtained suggest that the main carrier
of gold in ores is the native gold, which contains low concentration of silver and copper as trace elements. Native gold is fine-grained and it is
presented by dendrite-like aggregates or grains of irregular shape and size within 20-30 to 250 um. Pyrite, chalcopyrite, galena, sphalerite,
tennantite-tetrahedrite, marcasite, azurite and iron hydroxides in minor quantities also present in ores. As a result from laboratory tests it is
suggested gravitational separation of liberated free gold in the cycle of ore milling as the most proper scheme for ore processing. Further laboratory
and semi-industrial tests for determination of the exact parameters of ore milling and their influence to quantity and quality of the concentrate are
proposed. Knelson concentrator as the most suitable device of gravitational beneficiation of fine-grained gold is proposed. It guarantees high grade
of gold extraction (up to 90%). Four schemes for further semi-industrial tests for ore beneficiation in respect of establishing the highest grade of
gold extraction are proposed as conclusions of this study.

BtBegeHue Mpe3 1991-1993 roanHa npoBedeHUTe Tbpcel pabotu ot
B pesynTaT Ha MeTanOreHHO-MPOrHO3HM W3CeABaHNs 3a ‘Teoctpoitkomnnekt” EOO[] B Tesn paitoHu ycTaHoBsiBar

anaTo B nnowy “Toncku rpagely’ — “TpaHuToBo” Mpes 1989 . KBapU-NONMMETanHa MUHepanu3aLmsi CbC ChabpkaHue Ha

OKomno adrbopUMeHTUTE Ha IpaHuToBCKUS, KameHopeukus 3nato ot 0.1 g/t no 92.0 git.

MonckorpafeLkt MNyToHM ca HabBensisaHn NeperekTMBHM

Y4acTbLV 33 TbPCEHe Ha Opy/asiBaHNS OT BNaropoaHM MeTanm B nepuoga 2003-2005 ropuHa “AitBbHXOY Xepoybpa

(Ckevnepos v ap.1994). Bunrapus” EAIl npoBexgaT TbpceHe M Mpoy4BaHe B Mol
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®ur. 1. Feonoxka kapTa Ha panioHa Ha pygonposiBneHue BnagumupoBo (no KoxyxapoB u gp. 1994). 1 — AnyBuanHuu obpasyBaHus —
PycnoBM M Ha 3anMBHUTE Tepacu: YakKbiiM, MACHUM, FNMHKM (XOMoLeH); 2 — AXMaToBCKa CBMTa: YaKbnMW, MACHLUM, IMWUHW (MMOLIEH-
nnvoueH); 3 — MnegayeBcka cBUTA: FMHM, BapoBULM (MUOLEH-NnMoleH); 4 — Mapuwka cBUTa: FMUHKM, NACHLUM, BBITIMILHW LWKCTK,
BbIMUWA (MUOLEH-T. onuroueH); 5 — Ksapuavoputu (r. kpega); 6 — YcTpemcka cBuTa: pegyBaHe Ha METansiCbYHULM, KBapL-CMIOAEHM
LIKCTK, CIHOAEHM KBapL-kapboHaTHM WKCTM, MpamMopH (A. Tpuac); 7 — YepHoropoBcka OpeK4OKOHroMepaTHa CBMTa: METaKoHrnomeparm
(nepm?); 8 — KnokoTHMILKa rpayBakoBO-LUMCTO3HA CBUTA: METarpayBaku, MeTansiCbYyHULM, MeTaaneBponnTH, KankowmcTH (r. naneo3on);
9 - llpapodoncka Hadzpyna, bomypyeHcka epyna: XbnTU4yancka nNbCcTpa CBUTA: HAWCOLUMCTH, WKCTW U THaWCK C MPOCNOWKU OT
optoamchubonuTM, KBapuuTM, Tena ot MeTtayntpabasutv M Ap. (apxan-p. npotepo3oi); 10 — nuTtocTpaTurpadpcka rpaHuua: a) —
ycTaHoBeHa, 6) — npegnonaraema; 11 — pascep; pa3nom ¢ HeYCTaHOBEH XapakTep: a) — yCTaHOBeH, 6) — npeanonaraem; 12 — cenaunuwe

“Moncku rpagel”, B KOSTO ce HaMmupa paoHbT Ha pyaonposiB-
neHve Bnagumuposo. lNoHacTosLeM nrowta ce npoyysa ot
bonkaH MuHepanc eHg MaiHuur, ALl LlenTta Ha HacToswmTe
u3creaBaHus e a ce ycTaHoBM ¢hopmaTa Ha NpUCLCTBUE Ha
3naTtoTo B pygonposisneHne Bnagumuposo, Tononosrpaacko
W ga ce MpoBedaT NpedBapuTEnHN nabopaTopHW ekcnepu-
MeHTM 3a Habens3BaHe Ha Bb3MOXHA ONMTUMarHa TEXHOMorus
3a WU3BMUYAHETO MY.

leonoxku cTpoex Ha pavloHa Ha pyaonposiB-
NeHuneTo

lNnow, “BnagummpoBo” nonaaa B ceBepo3anagH1Te OKpaitHu
yacT Ha Tonomnosrpagckata CUHKNWHanNa. B reonoxkus
CTPOEX Ha panoHa B3emar y4yacTue cnegHute dopmaLum:
apxan-npoTepo30NCKN(?), Naneo3onckh, TPUACKW, TOPHO-
KpeaHM, NaneoreHcku 1 HEOreHCKN.

ApXxai — npoTepo30¥(?)

Xvnmuyancka necmpa cguma (jtc Pe B) (Koxyxapos, 1987).
Ckanute 1 Ce pasKpuBaT B TEKTOHCKM OMOK CeBEpHO OT C.
OproB fon. WsrpageHa e OT [BYCMIOLEHM M MYyCKOBMTOBW
rHaicW, THaMCOWMCTM W LUMCTM, C pa3nuyHo  aebenu
MPOCMOAKA OT CNIOMCTI W MacUBHW amcnBONNTK, anfuToUaHN
MYCKOBUTOBM NMENTUHUTH, rPacPUTOHOCHW KBapuuTW, ApebHO-
[0 CPELHO3LPHECTU BUOTUTOBY THaich W ByauHUPaHU Tena u
neLm ot MeTayntpabasuTu.

Maneo3oii

Knokomnuwka epaysakogo-wucmosHa csuma (kI C2?)
(Kozuharov, Savov, 1972). [lpenctaBeHa e npeauMHO OT
CPeaHO3bPHECTN MeTarpayBaku, Cped KouTo Ce cpelat
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MPOCHOiKA OT METaapkosn W (UIMTOMOHM LIACTW, a CbLUO
Taka Ha OTAENHM M30MMpaHM y4acTblUWM W MPOCTONKM OT
MeTamopo3npaHu ApeGHO- [0 CPeOHOYaKbIHM KBApLIOBY
KOHrmoMepaTit 1 NMPeAUMHO KBapLOBY METANSCHYHNLIN.

YepHozoposcka  bpekyokoHenomepamHa cguma  (chP2)
(KoxyxapoB n gp., 1968). bpek4okoHrnomepaTnte ce ycTaHo-
BABaT okono Bp. [onam fpaH. Ceutata e uarpageHa ot
CpeaHOKbCOBM MeTakoHrnoMepatu. Ckanute ca metamopdo-
31paHm B 3eneHoWmCTeH (hauuec. Bvapactta UM ycroBHo ce
npuema 3a nepmcka Mo B3aWMOOTHOWeHWATa ¢ Knokot-
HULLKaTa CBMTa, BbpXY KOSTO Ce pasnonarat v no ToBa, Ye ca
MOKpUTW OT Tpuackute ckanu Ha [laneokacTpeHckata u
YcTpemckara cauta.

Tpuac

Yempemcka ceuma (us T1) (Matanos, 1985). MNpeactasnssa
pedyBaHe Ha NO-PWMHM TEPUTrEHHW CEAMMEHTW C KapbOHaTHM
yTankn. Mma pasHoobpaseH ckaneH CbCTaB, MPEeACTaBeH OT
HEpaBHOMEPHO pedyBaHe Ha KBapL-KanuuT-CrIAEHW LINCTH,
Mpamopy, MeTaapko3u, [ABYCTIOLEHM KBAapLOBM  LUKCTH,
MeTakBapLuuTu 1 amgubonuy.

lopHOKpeaHU MarmeHuTe ckanu (qz-0K2)

ToBa ca rpaHuTH, FPaHOQMOPUTY W KBapLOMOPUTH, U3rpax-
fawwy lpageukuss NAyTOH, KOWTO € CPaBHUTENHO Marko
MarMeHo TAMO, BMOXEHO AMCKOPAAHTHO Cpes MeTaceauMeH-
TUTE Ha naneo3os 1 Tpuaca (Cakapcku TUn ) Mexay mMaxana
Bragummposo u c. Tloncku rpagey. [opHokpeaHuTe
WHTPY3MBHM CKanu B mnowTa 00pasyBaT TECHW KOHTaKTHU



opeonu cpef BMeCTBaLLMTe U CKanun. KOHTaKTHO M3MeHeHuTe
CKanw ca npeacraBeHn ot xoqu)ensm 1 CKapHMW.

Heo3sou
aneozeH-HeozeHCKUMe ceOUMEHmMU ca NPEACTaBeHU OT
TIIMHWA, NACHLW, BLITMLLHW LUMCTW, MEPTEN BapOBMLIM.

TEKTOHCKM CTpOex

B pervoHanHus CTPYKTYpeH nnaH nnow, ,BrnagumupoBo”
nonaga B 3anagHata 4acT Ha CTpaHmkaHckata 30Ha. B
paiioHa Ha cenata Opnos pon-CeetnuHa-loncku rpagew ce
HammMpa CrOXHO HarbHaTa CTPYKTypa, CUNHO paskbcaHa ot
peauua HafTbXHU M HaMpeYHW pasniomu, KOeTo W npuaasa
pasroMHO-6MOKOB XapakTep, KOSITO Hait-o0lWo Moxe fa ce
pelwndpupa KkaTo dparMeHT OT MHTEH3WBHO LedopMupaHa
aHTuopma, yawvmkeHa B C3-HOW HanpaBneHwme.

B agkata Ha aHTVI(i)OpMaTa Ce OTKpmMBAT BUCOKOKPUCTANNHHU
MeTaMOpd)VITVI Ha XXbnTnyanckata cBuUTa U MeTaceauMeHTU
Ha KrnokoTHULWKa K l-‘|epHOFOpOBCKa cautn. B PenuKkTuTe Ha
0XHOTO 6ep,p0 M B 3anagHata nepuknnHana ca yCTaHOBEHU
Cckanute Ha yCTpeMCKaTa ceuta. Kato UAno CTpykTypata e
nonerHana Ha CW, kato CEBEPHOTO Ge,u,po € 3aKputo OT
HEO30WCKMTE CEANMEHTY Ha V|3TOHHOMapVILUKOT0 NOHMXEHNE.

Pa3puBHUTE CTPYKTYpW, pa3BUTM B palioHa MeXay cenarta
CsetnmHa, OpnoB gon wu [oncku rpagey, odopmaT
XapakTepHust My 6rokoB cTpoex. [posiBEHM ca pasnomu OT:
Mapwuiwukata cuctema (90-110°) — Hanpumep No gonuHata Ha
p. Cokommua, ot bBepkoBckata cuctema (120-140°), ort
cybmepuamoHanHata cuctema (0-10° u ot Tebpauwkata
cuctema (20-35°).

B 3oHaTa Ha npecuyaHe Ha cuctema OT pa3noMu OT
cybmepugmMoHanHata 1M cybekBaTopuanHata nocoka e
BHeapeH [pafeukuss NAYTOH, C KOWTO Hail-BEPOSTHO €
CBbp3aHa XxugpoTepManHata JeNHOCT M MUHepanuaaumsTa.

MeTtanorenus

B paioHa ca W3BECTHW CEOMMEHTHW Haxoguwa Ha ypaH
(HkoM OT TAX MoOMMOOEHCHABPXALLM), XMAPOTEPMAIHM
pyoOMposiBNieHWss Ha Bondpam M monubaeH,  3nato-
nonumeTann U >xenesHu. B pesyntaTt Ha npoBeaeHuTe
reonoro-npoyysarenHm pabotn B nepuoga 2003-2005 r. B
paiioHa Ha cenata Bnagumuposo 1 OpnoB gon e ycraHoBeH
HOB TWN 3MaTHO opyasBaHe. TO e CBbp3aHO C MHTEH3WBHO
OKBapusBaHe B MeTakapboHaTWTe Ha [ONHWA  Tpumac
(QONOMUTHW MPamMOpK 1 KanKoLIMCTK). TekcTypuTe Ha kBapua
W nposiBaTta Ha xuapoTepmanHa Opekya ce wHTepnpeTupar
KaTo YyKa3Bally enuTepmanHM ycrnoeusi Ha obpasyBaHe.
Hanuuneto Ha ¢umHO- 0O CPeaHO3bPHECT XuapoTepmaneH
kapOoHaT 1 KBapL, 1 OTCLCTBMETO Ha KaKbBTO M Aa € Npu3HaK
3a CKkapHOBa MWHepanHa opmauns O3HayaBa, ue
XxwapoTepmarHara cuctema e 6una akTMBHa Npy CPaBHUTENTHO
HUCKkn Temnepatypu (okono u nog 300°C).

3naTtHata MuHepanu3auus B pydonposienenve “Bnagumu-
poB0” e Onu3ka MO XapakTep C MMHepanu3auusTa Tun
“KapnuH” nnu ¢ guctaned TMn MuHepanu3auus, obpasysaHa
npu 3amecTBaHe B kapboHaTHu ckann (distal carbonate
replacement style mineralization) u e npegumHo pesynTat ot
npouecute Ha cynguausauus OT nywan, CBbp3aHu C
BMEeCTBaHETO Ha [lomckorpageukus NAyTOH Mpe3 ropHata
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Kpega — Mo aHanorust ¢ To3M TUN MUHepanu3auui B Ljata
HeBapa (Hofstra et al., 1999).

Matepuan u meToauka

Wacnepgsavusta ca mposegeHu Bbpxy 15 kg mpoba ot
PYOONPOSIBMIEHWETO, KaTo € u3nonseaHa nabopartopHata 6asa
Ha EBPOTECT - KOHTPOMN AL n UHUI “Teoxumus” kbm
MrY “Cs. MBaH Puncku”.

MakpockonckoTo HaGniogeHus Ha npedocTaseHaTa pyaHa
npoGa He YCTAHOBW Hanu4Me Ha BMOMMA PyAHa MuHepa-
N13aums, Nopaan KOeTo MUHepanHns CbCTaB € M3crneaBaH B
W3BMEYEHNS KOHLIEHTpAT, MonyyeH uypes HaboraTtsiBaHe Ha
KOHLIEHTpaLMoHHa Maca.

M3xogHata npoba (2.0 kg) crmeg TpoleHe € 4entocTHa
TpoLUaYKa € NoAJIoKeHa Ha MOKpo cMunaHe (5 min) B Tonkoea
menHuya. OtaeneHa e dpakums —1 mm, oT koaTo cnep obora-
TABaHE Ha KOHLEHTpaLMOHHa Maca e nomnyyeH KoHueHTpart “A”
(Mpoba 9711-a — 168.1 g) (Bwk dumr. 2). Gpakumara +1mm
Cnef JOMbIHUTENIHO CMWUMaHe B TOMKOBA MENHWLA CbLUO €
00paboTeHa Ha KOHLEHTpaLWOHHA Maca, KkaTo e MoyyeH
koHUeHTpaT “B” (382 g). LIanoTto konnyecTBo KOHLEHTpaT “A” 1
yacT oT KoHueHTpat “B”, cnepn keaptoeaHe ([poba 9711-b —
115 g) ca pasaeneHu ¢ Texka TeyHocT (Gpomodopm — CHBI3,
OTH. Terno — 2.9 g/cm3) Ha neka 1 Texka dpakumm (CbOTBETHO
npoba 9711-a/neka — 167.1 g n npoba 9711-a/texka — 1.013
g, kakto v npoba 9711-b/neka — 114.9 g v npoba 9711-b/Texka
- 0.112 g). Texkure (pakumm ca pasmeneHn Ha Texka
MarHuTHa pakums (npoba 9711-a/Texka/mariuTHa — 0.941 g
n npoba 9711-bitexka/marHutHa - 0.105 @) u Texka
HemarHuTHa dpakuma (npoba 9711-a/Texka/HemarHutHa —
0.072 g n npoba 9711-b/texka/HemarHntHa — 0.007 g) upes
“peakosemer” (NAFeB) U3KMIOUUTENHO CUMEH MarHuT (dur. 2).
lMonyyeHuTe TeXKa MarHWTHA W TEXKa HEMarHuTHa pakumm
Cca M3y4yaBaHW C NOMOLLTa Ha BUHOKYNSPEH CTEPEOMUKPOCKON
“Olympus SZ61" npn yBenuyeHns go 45, cneg KoeTo oT TsX
ca u3paboTeHn OpuKETM upe3 CrosieaHe C NONIMECTepHa
cMmora, KOUTO ca MOMvpaHu 1 uacrnedsaHu B monspuavpaHa
oTpa3seHa CBETNMHA ¢ Mukpockon “Meiji 9430". KonnyecTtseHm
onpegdeneHus 3a CbCTaBa Ha CaMOPOQHOTO 3rnato ca
OCBLLECTBEHN CbC CKaHWpaly enekTpoHeH mukpockon JEOL
JSM 35 CF cC peHTreHocnekTpaneH aHanusartop Tracor
Northern TN 2000 EDEX B nabopatopusita Ha “EBPOTECT -
KOHTPOI" AL, Codhms.

3a onpegensiHe Ha XMMUYHUSA CbCTaB Ha M3xodHaTa npoba e
nposefeH AES-ICP aHanus, npu KOMTO ca aHanuaupauu 21
enemMeHTa u npobupeH aHanu3 3a 3naToTo, KakTo M (hasoB
aHanu3 3a OnpedensHe Ha CbAbPKaHWETO Ha 3nato W
HerosaTa hopma B npobarta.

Pe3yJ1TaTVI OT u3cneagBaHuATa

Kakto 6e otbenssaHo no-rope, B npefocTaBeHaTa 3a
n3cnepsaHe npoba He ce YCTaHOBSBA MaKpOCKOMCKW BUANMA
PYOHA MUHepanusauus, nopagu Koeto He Oe Bb3MOXHO
n30MpaHeTo Ha yyacTbUuM 3a MOATOTOBKA HA MNOMMpaHu
npenapath. MacnegBaHusita 3a MWHEPAnNHMS CbCTaB Ha
pyaaTa 6sixa npoBefeH BbPXY NOMYYEHUTE KOHLEHTPaTh A 1
B 3a nomyyaBaHe Ha W3KyCTBEH LUMMX CbOTBETHO B TEXKA
HEMarHUTHa 1 TeXKa MarHWTHA (pakuuu, KouTo ca
HabntopaBaHM CbC  CTEPEOMMKPOCKONM  MpU  PasfnyHu
yBenuueHus. Bnocnegcteue oT pasnuyHuTe dpakumm ca



|/|3p860TeHI/I CNOeHn npenaparu 3a HabnoaeHve ¢ MUKpOCKOnN
B OTpa3eHa CBETNNHA. I'IpM HanpaBeHUTe u3cneaBaHna ce
yCTaHOBABa CreaHMA MUHEpPaneH CbCTaB, OTPa3eH no-aony:

Al. KoHueHTpat A, TeXxKa HeMarHuTHa cppakuums
a) HabnrodeHust 8 CMepPeoMUKPOCKON

Mpn HabniogeHusTa cbC cTepeomMukpockon (BUHOKYNsipHa
nyna) B npobata ce YCTaHOBABAT CregHUTE MWHEpany:
CaMOpPOAHO  3MaTo, MWpWUT, TpaHaT, Keapl, JKenesHu
XWApoKcKam, cchaneput 1 asyput. BbamMoxHo e aa npucbcTeat
W OPYrM HEpYOHU MUHepanu, KouTo e TpygHo Aa Obgar
NPELM3HO OWarHOCTUPaHW MO TEXHUTE OMTMYECKU CBOWCTBA
Mpu N3CneaBaHusTa CbC CTEPEOMMUKPOCKON.

[paHaTbLT ce cpela nog dopmara Hail-4ecTo Ha WM3OMeT-
puyHKM cnabo 3aobneHmn 3bpHa ¢ pa3mepu ot 100 go Hag 300
pm. LBeTbT UM e kadeHnkas, HabntogasaT ce cpacTbuy Ha
rpaHata C Keapl, Unu C KBapL W XenesHu xuapokcuan. B
CTepeoMUKpPOCKONa € HEBB3MOXHO [a Ce onpefenu ToyHaTta
BWAOBA MPUHALNEXHOCT Ha rpaHaTuTe, HO M3XOXOauku OT
creumguuHMa UM UBAT, MOXe Ja ce npegnonara, ve Te ce
OTHacAT KbM rpynara Ha aHgpaauta unv rpocynapa.

KBapubT CbLIO NPUCHCTBA B KOHLEHTPATa, KakTo Mof
copmaTta Ha CamMOCTOSITENHA 3bpHa, Taka Hai-4ecTo U B
cpacTbUyM CbC Cyndwmau wnm rpaHaT. Psgko ce cpewa B
CpacTbLM CbC CaMOPOAHOTO 311aTo.

MpUTBT € Hail-pasnpocTpaHeHns pydeH MuHepan B
nacneaBaHnst  KoHueHTpaT. OdopMsi Hail-4ecTo CcamocTost-
TEIHN M3OMETPUYHM UNK crlabo yabIKEHW 3bpHa, CpeLaT ce
W MHOVMBMAK C KyBudHa hopMa 1 106pe 0hOPMEHM KpUCTATHM
CTEHM, TUMMYHM 3a TO3W MuHepan (cur. 3a). PasmepuTe Ha
MUPUTOBITE 3bpHa W KPUCTamn ca 0OMKHOBEHO B AManasoHa
100-250 pm.

CchaneputbT W asypuTbT WMAT CbBCEM  OrPaHUYEHO
pa3npocTpaHeHe B M3CTEeABaHUs KOHLEHTPaT. YCTaHOBEHH
Ca KaTo eMHUYHN 3bpHa C TBbPAE Manku pasmepu (dur. 3d).
A3ypuTbT € onpedeneH Mo XapaKTepHUst CU SPKOCHH LIBST,
HabniogaBa ce kaTo Haren BbpXy 3bpHO OT cdaneput U e
obpasyBaH Hail-BepOSTHO MpW CynepreHHa MpoMsHA Ha
XanKonupuT, acoLmMmMpaLL CbC canepuTa.

B n3crnenBaHns KOHUEHTpaT Ce YCTaHOBSIBAT CPABHWUTENTHO
ronsm 6poi 3bpHa OT camopoaHo 3mato. Ha dur. 3b ca
nokasaHW  MO-XapaKkTepHW  MOPGOnoXKM  opMM  Ha
yCTaHOBEHWUTE 3maTuHkW. Cpelat ce KakTo OEeHOPUTOBUOHM,
Taka u M3OMeTpUYHK crabo 3a0bneHu 3naTuHKN Unu Takuea ¢
yobmxkeHa ¢opma. BbamMOXHO (popmata Ha uacT or
nocrnegHUTe [fBa Tuna fJa e pes3yntaT OT Mpouecute Ha
MEXaHWYHO Bb3OENCTBME BBPXY 3MaTWHKUTE MO BPeEME Ha
TPOLIEHETO M CMWNaHeTo Ha npobata. Pasmepute Ha
noBeyeTo OT 3naTuHkuTe BapupaT Mexay 50 n 150 pm.
XapakTepusupaT ce C SpKO XbNT LBSAT, CpacTbUy C Apyru
MWHEpanu (MpeayMHO KBapLy) Ce YCTaHOBSIBAT PSAKO.

6) HabnOeHUs Ha CNOeHU npenapamu C MUKPOCKON 8
ompaseHa ceemuHa

B nommpaHu npenapatv OT TO3M KOHLEHTpAT KaTo pyOHM
MUHEpanM Ce YCTaHOBAIBAaT CAaMOPOLHO 3MaTo, MUPHT,
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XanKonupuT, MapKkasuT, TEHAHTUT-TeTpaempwuT, cdaneput u
KenesHu xugpokenau. OT  HepygHWTe  MWHepanu  Cbe
CUTYPHOCT MOXe [a Ce MOLTBbpAM MPUCHCTBMETO Ha
OrpaHMYEHO KONMYECTBO KBapL,

B npenapata ca ycTaHOBEHW WOWOMOPMHU KpuUCTanu OT
MUPUT U3LAMO NPOMEHEH B XENE3HU Xxuapokcuaun. Pasmepute
Ha nogobHM KpKCTanm no NpaBuno ca TBbPAE FoNeMmu OKOSO U
Hag 500 pm. BupgoBaTa npuHAZNEXHOCT Ha KenesHuTe
XWOPOKCMOM CbLYO Taka HE MOXe [fa Ce AuarHoctupa C
TOYHOCT B OTpa3eHa CBETMIMHA, HO MOXe da Ce npegrornara, ye
Te Ce OTHacAT KbM rpynata Ha rboTUTa W XMAPOrLOTWTA.
YepBeHMKaBO-KbITTEHNKABOTO ~ OLBETABaHe, HabniogasaHo
MaKpOCKOMCKM, MOACKAa3Ba 3a MPUCHCTBMETO HA FIMMOHMUT U
Xematur.

HabntogaBaHuTe 3bpHa OT CaMOPOAHO 3MaTo B MONMpaHuTe
npenapaTi Ca Hai-4ecT0 C W3OMETPUYHW OYEPTaHUS B
npepean no copma OmmM3km 0 KkeagpaTHuTe. Hsikom oT
HabnogaBaHUTe CTeHW Ha 3naTuHKWUTe ca crnabo HasbbeHw,
KOETO nokasBa, Ye Moxe Bu Te ca gedopmupaHn B npoueca
Ha obpaboTka Ha npobute. Pasmepute um Bapwupar ot 50 go
100 um. lpoBeaeHUTe KOMMYECTBEHWM PEHTIEHOCMEKTPanHu
MWKpOaHan1an nokaseat, Ye 3naTMHKUTE Ce XapakTtepusupar
KaTo BMCOKOMPOOHM. YCTaHOBEHOTO CbabpkaHne Ha cpebpo B
TAX € B rpaHuuute 1.77-7.44 tern. % (Tabn. 1), koeto
HOMUHWpa W3cneaBaHuTe asn KaTo camopogHo 3nato. Karto
MOCTOSHEH ENEMEHT-MPUMEC, Makap W B MHOMO HWCKM
konnyectga (0.32-0.61 Tern. %) npucbCcTBa MES.

enesHuTe  XMOpPOKCMOW  MMaT — OTHOCMTENHO  YecTo
npucbCTBME B npenapata. [peacTaBeHy ca kaTo arperarv
3aMECTBALLM MUPUTHU 3bPHA, KAKTO MOXE [a Ce Cbau o
penuKkToBM hopMn OriM3kM 4O XapakTepHUTE 3a MUpUTa UM
HenmpaBWiHW Mo-chopMa arperatu, B KOMTO MoraT fa ce
pasnuyaT ABe WUIv TPU OTAENHW (hasu, XapakTepuanpalLy ce ¢
Pa3NYEH CUB LBSIT.

XankonupuTbT MMa OfpaHWYEHO Pa3npoCTpaHeHne nog
opmata Ha €OMHUYHM 3bPHA MomagHanu B KOHLEHTpaTa.
Habniogaea ce B arperat ¢ HenpaBuriHa ¢opma, B HAKOM
CNy4yan YacCTUYHO WM3POHEHM B pesynTaT Ha obpaboTkata Ha
npobara (cur. 3f).

A2. KoHueHTpart A, TeXKa MarHuTHa chpakums

Mpu HanpaBeHuTe HabnwopeHns Ha npoba OT Texkara
MarHuTHa hpakLys CbC CTEPEOMMKPOCKON B HESI Ce YCTAHOBST
€OMHCTBEHO KEMNe3Hu XMApoKeMaM U aptedakTu (KenesHu
CTPYXKM) nonagHamu B npobara B npoueca Ha HelHaTa
obpabotka. Ha dwmrypa 3g ca nokasaHu XapakTepHu 3a
MarHuTHaTa pakums apTedakTyl.

B HanpaBeHuTe CMoeHW monupaHu mpenapat  OT
KOHLIEHTpaTa Ce YCTaHOBABAT KENe3H! XMOPOKCUAN, FaneHuT,
nuput 1 aptedakTn. Ha curypa 3g e nokasaH cpactbk OT
CpaBHUTENHO rONAMO KbCye (pasmepu MO AuaroHana OKoso
400 um) OT raneHuT B CPACTbK C MUPUT, OKOHTYPEHM OT MBULA
KENE3HU XMOPOKCMAM OT BbHLIHATA CU CTPaHa, B pe3ynTar Ha
KOETO, CPacTbKbT € NonagHan B MarHuTHaTa gpakyus.



NaxogHa npoba (2.0 kg)

Paszopobssane

Yenrwocmua mpowaura
-50 mm

PasopobeH maTtepunan

Moxkpo cmunane

Tonxosa meanuya (5 min)

'CwnsHa pyaal

IIpecssane

dpakuma -1 mm

Fpaeumammlmo

obocamasane Konyenmpayuonna maca

KoHueHTpaT A (168.1 g)
Mpo6a 9711-a

Pasoensne
¢ medcKu
meynocmu

CHBr,

nexa (167.1g)  |Texka (1.013 g)

REE (Nd)

MacHUm

Maenumna
cenapayusi

TeXka HeMarHuTHa
dpakuma (0.072 g)

TeXKa MarHuTHa
dpakumns (0.941 g)

Cumo

‘ppakumsa +1 mm

Tonkxosa Mmennuya

Hocmunane

A
Kumsa ~ -1 mm\
\(bpa H Konyenmpayu-
Ipasum. obocomsasane

l OHHAQ maca
\ KoHueHTpat B (382 g) \ oTnagbK

oenumen Ha [x#coHc

Keapmosane
A

Mpo6a 9711-b (115 g)

Paszoensne ¢ meocku
! CHBr,
meyHocmu

Texka (0.112 g)| nexa (114.9 g)|
Macrumua REE (Nd)
cenapayuis MAZHUIN

TeXKa MarHuTHa
dpakumnsa (0.105 g)

TeXKa HeMarHuTHa
dpakumsa (0.007 g)

JlabopaTtopna cxema 1.

®ur. 2. llabopatopHa cxema 3a 0bpaboTka Ha npobara

LiS;;;:;.u 0m MUKPOCOHO08U aHanu3u Ha AU 8 cnoeHu nonupaxu npenapamu om pydonposeneHue Bradumuposo
Coabpkanus [%]
AHanma Ne | [poGa Au Ag Cu Cyvia ®opmyna
1 A-1-2 91.90 7.44 0.43 99.77 Auo.ssAg0.13CU0.01
2 A-1-2 97.70 177 0.32 99.78 Auo.96Ag0.03CU0.01
3 B-1 91.61 7.38 0.61 99.60 Auo.ssAg0.12CU0.02
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Ten-Tetr
6

—

50 um

50 um 3 5
v ‘_-\‘ . '«

®ur. 3. Mukpodotorpaduu Ha npenapatu ot pyaonposisnelue Bnagumuposo (a, b, d, h - ctepeomukpockon; ¢, e, f, g, |, j, k, | - otpaseHa
ceetnuHa, N II; a, b, ¢, d, e, f, g — KoHyenmpam A, mexka/HemaeHumHa chpakyus; h, |, j, k, | — koHyeHmpam B, mexka/HemacHumHa
¢hpakyus): a — 3bPHA U KPUCTanNU OT NUPUT; b - pa3nnyHmu no chopma 3naTUHKK, B [ONHATa YacT Ha Kagbpa — ABe 3bPHA OT NUPUT; C —
M30MeTpMYHa NNacTUHKa OT CaMOPOAHO 3NaTo, B ChCEACTBO — NUPMUT; d — 3PHO OT CchanepuT ¢ Hanen oT a3ypuT A0 KBapl; e — ABe
3MaTUHKK C HenpaBumHa opma, 3 3bpHa OT NUPUT M KbCYE OT KEene3HW XMApoKcuaw; f — cpacTbK OT NUPMT, XanKoNMpUT, MapKasurT,
TeHaHTUT-TeTpaeapuT U caneput, cpacTHanu ¢ KBapl; g — dparMeHT OT raneHUToB KpUCTan B CPacTbK € MUPMUT, OKOHTYpPeHW OT
KENe3Hu xmppokenaw; (6enute 3bpHa ¢ HenpaBunHa gopma ca aptedhakTn — CTPYXKM); h — 3naTUHKKM ¢ pa3nnyHa dhopma 1 ronemuHa,
BNABO — ABE 3bPHa OT MUPMUT; | — CAMOPOAHO 3MaTo C HenpaBUNHa 6nuska Ao TPUbIbIHA hopMa B CbCeACTBO C apTedhakT U NUPUT, B
CTPaHM OT LieHTbpa — Xene3Hn XMAPOKCUAM; | — ABE 3NaTMHKM [0 arperart oT Xene3Hn xmapokenau; k — uanomopdeH kpucTan oT NupwT,
U3LAINO NPOMEHEH B XENE3HU XMAPOKCMAN (Pa3NMyHM HI0AHCK Ha CMBO); | — CPaCTbK OT raneHnT U XankonupuT, BASICHO OT LieHTbpa —
arperar OT )XeJIe3HU XMAPOKCUAW, a B JONHaTa YacT — nupuT. CbKpalenus: Az — a3yput, Au — camopogHo 3nato, Chpy — xankonupur,
FeOH - xene3uu xuapokcuam, Ga — raneHut, Mrcs — mapkasuT, Py — nuput, Sph — cdaneput, Ten-Tetr — TeHaHTUT-TeTpaeapuT, Artf —
apredpakr

B1. KoHueHTpat B, Texka HeMarHuTHa ppakuus xugpokengu. OT HepyoHWTEe MWHeparmu MpucbCTBaT KBapL,
a) HabnodeHusi @ cCMepeoMUKpPOCKoOn rpaHaTi 1 apyru.

MuHepanHUsIT CbCTaB Ha TEXKaTa HEMarHUTHa pakLms npu
u3cneaBaHUsiTa B CTEPEOMMKPOCKOM € [0CTa CXOAEH C TO3N CamopoaHoTO 3naTo € nog opmarta Ha ronsm 6poit uHK
YCTAHOBEH B KOHUEHTpaT A. [MaBHUTE PYAHU MuHepanu 3NaTWUHKK C HEMpaBWIHa, NOHSIKOra JEHAPUTOBMAHA UnK criabo
HabmniogaBaHn TyK ca CamMOpOLHO 3MaTo, MUPUT U KENE3HM cnnecHata copma (ur. 3h). Pagko ce Habnioaasar cpacTbly

Ha CaMOpOJHOTO 3MaTo € KBapL,. PasmepuTe Ha 3naTuHkuTe ca
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nogobHM Ha Te3u OnMMWCaHW Npu KOHUeHTpaT A u ca B
OuanasoHa 30-40 go 150-200 pm. B eauHWyHW cnyyau, Hait-
BeYe KoraTo ca B CpacTbLy C KBapL, pasmepute Ha nogobHm
arperatv gocturat 1 go 250 um. Criega aa ce otbenexm, ye
kaTo Lsino OposT HabnogaBaHK 3nNaTUHKM B KOHLEHTpaT B e
3HAYMUTESTHO MO-MasTbK OT TO3M B KOHLEHTpaT A.

MupuTbT Cce cpella oGKUKHOBEHO KaTO W3OMETPUYHM Cnabo
3a00/1eHN 3bpHA YCTAHOBSBA Ce U MPUCHLCTBUE Ha JKenesHu
XMIPOKCUIWN, PA3BUTI HAA-BEPOSTHO MO NUpUTA.

6) HabnodeHus1 Ha nonupaHu npenapamu ¢ MUKPOCKON 8
ompaseHa ceemuHa

B W3roTBEHUTE CMOEHM MOMMpaHW npenapaTi OT Texkara
HeMarHuTHa hpakums Ha KOHLeHTpaT B kaTo pyaHu MuHepanu
Ce YCTaHOBSBAT — CaMOPOAHO 3MaTo, MWPWT, FaneHuT,
XarnkonupuT 1 xenesHu xugpokeuan. CamopogHOTO 3nato e
HabntogaBaHo KaToO KbcyeTa C HernpasuiHa opma K
CpaBHUTENHO (huHK paamepyn — go 50-60 pm (dur. 3i n 3j).
Kato usano moxe pa ce oTDenexu, 4Ye pasmepute ca
OTHOCUTESHO MO-Marku B CPaBHEHWE C TE3W Ha 3naTUHKuTE
HabntogaBaHM B MONMMpaHMTE npenapat OT  Texkata
HemarHuUTHa (ppaKumMst Ha KOHLEeHTpaT A, KOeTo Moxe fa ce
00siCHM ¢ JonmbnHUTENHaTa 06paboTka Ha npobara, npyn KosiTo
€ TBbpAE BEPOSTHO f[a ce mnonmyvaBa AOMbIHUTENHO
npecMunaHe Ha 3natuHkuTe. [lpOBELEHUTE  PEHTreHo-
CNeKTpanHu aHanuan MokasBaT aHanorMyeH CbCTaB Ha
3NaTUHKMTE C TE3W OT ONMCaHUs No-rope KoHueHTpaT A. U Tyk
CbabpkaHueTo Ha cpebpo e nog 10% (7.38 ern. %, Tabn. 1),
a KaTo enemeHT-NpUMEC NPUCHCTBAT HUCKM ChAbpXaHWs Ha
meg (po 0.61 Tern. %). MupuUTLT U raneHuTsLT ce Habnoaasat
CPaBHUTENHO PSILKO, Hal-4ECTO KaTo eAMHUYHM 3bpHa (cpur. 3i
n3l)

YernesHute XUOpOKCWAM MMaT MOCTOSHHO W YCTOWYMBO
MpUCHCTBME B KOHLEHTpaTa.oopMata Ha obpe odopmeHm
KyOU4HM KpUCTany ¢ pa3Mepu [0 HAKOMKO CTOTUH UM (cpur. 3k
n 3l).

Bb3moxHOCTM 3a o6oraTUMoCT Ha npepocTa-
BeHata npoba Ha 0a3a Ha MWHepanoxkute
W3cneaBaHUA U HaNpaBeHUTE aHaNMU3M

Mpu “3yyaBaHeTO Ha BELUECTBEHMST CbCTaB Ha pyaara ce
YCTaHOBW, Ye T4 e TBbpae cnabo pyoHO MuHepanusvpaHa u B
Hes MpaKTMYecku VHTEpec npeacTaBnsBaT Camo CbAbpka-
HWATa Ha 3nato — 8.6 g/t n no-manko Ha cpebpoto — 1 gft.
CbabpKaHMeTOo Ha 0f10BO, Ha LIMHK U Me[ B pyfaTa e HUCKO —
B pamkute o 50 g/t u He npeAcTaBnABa MpaKTUYECKM
nHTepec. BmecTBawata ckana e npeactaBeHa OT CUITHO
OKBapLiEHa M YaCTUYHO XemaTusvpaHa OCHOBHA Maca, 3a Mo-
TOYHOTO OnpeaensHe, Ha KoSITo ca HebXoauMM JOMbIHUTENHN
neTporpagcku n3cneaBaHus.

CamopoaHOTO 3naTo MPUCLCTBA OCHOBHO Nog dropmaTta Ha
3bpHa unu parMeHT OT 3bpHa 1 ce Habnoaasa NPeaMHO B
ceobogHa chopma unm Kato cpacTbuy ¢ kBapl, CamopogHOTOo
3MaTto CbAbpKa KaTo eNeMeHT-npuMec camo cpebpo (ao
7.44%) v meg (mo 0.61%) (Tabn. 1). Pasmepute Ha oTaenHuTe
anatuHkn Bapupat ot 20-30 go 250 pm, Kato OCHOBHO
npeobragasat 3natuHknte € pasmepu ot 50 go 150 pm.
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Bb3MOXHO e marka 4acT OT 3MmaToTo Aa NMpuCLCTBa W nofg
(bopmata Ha T. H. “HEBWUAMMO” 3MaTO — KaTO MUKPOBKIOYEHUS
B KpUCTanHaTa peLueTka Ha CbMbTCTBALLM pyaHaTa MUHepanu-
3aums asn. o AaHHM OT ha3oBMs aHanu3 ce BIKaa, Ye npu
BUCOKa CTeneH Ha cmunade (95% —0,08 mm) 3natoTo B no-
ronsiMata Cu 4acT € HambiHO paskpuTo — 63% W NoAnexm Ha
pasnuyHM MeToan Ha oboraTsiBaHe.

Mo TeXHOMOrNYHA, UKOHOMMYECKA U eKONOTMYHA OLIEHKa Te3n
[aHHX OMpenensT KaTo Bb3MOXHO HaW-nopxoasila rpasuTa-
UMOHHA cxema Ha oboratsiBaHe. C M3non3BaHeTo CaMo Ha
rpaBMTaLMOHHA CxeMa Ha oboraTsiBaHe MOXe [a Ce rapaHTupa
MWHUMAIHO M3BNMYaHe Ha 3narto ot 60% W nocTuraHe Ha no-
BMCOKO B LUMPOKM rpaHuum. OT (pa3oBusi aHanmm3 ce ycTaHo-
BABa, Ye vacTTa Ha LMaHWPYeMOTO 3MaTo MIM YacTWU4HO
PasKpUTOTO 3MaTo B OCTaTbKa Cef OTAENsHE Ha PasKpUTOTO
cBOOOOHO 3MaTo € CbWO MHOrO BWMCOKAa — 32%, W
BnaronpuaTcTBa 3a MOCTUrAaHETO Ha BWCOKA CTeneH Ha
M3BNMYaHe MPW M3MNOM3BAHETO Ha TPAAMLUMOHHUTE METOAM Ha
oboraTsiBaHe.

KonuyectBoTo Ha ¢huHOAMCNEPCHOTO, TpyAHooboraTuMo
3nato, koeTo obycnassl eBeHTyanHuTe 3arybu B OoTmagbka e
HWUCKO W € B pamkuTe Ha 2-4%.

Mo nuTepaTypHW AaHHM 1 MpakTuKaTa 3a 0boraTsiBaHETO Ha
aHarnornyHu pyau, NPUNOXEHWE HamUpaT CResHUTe METOaM:
rpaBUTaUMOHHO oboraTsiBaHe 3a W3BMMYAHE Ha eapoTo
CaMopoaHO 3nato, dnoTauus 3a ApebHOTO, B CpacTbUM CbC
cynduan 1 UHOAMCTEPCHO 3NaTo; W3BMMYaHe Ha 3MmaToTo
Ype3 LuaHnpaHe

Ha To3u etan Ha u3cnegBaHe ce npegnara kato Haii-
MOAXOASLLA CXema rPaBUTALMOHHOTO OTAENSIHE Ha paskpy-
TOTO cBODOOAHO 3MaTO B LMKbiAa Ha CMWNaHe Ha pydata. B
crnedpawy etann TpsbBa Ja ce u3BbpLAT NabopaTopHK K
NONyNPOMMULLIEHM M3CINEBaHMA 3a U3ACHABAHE BIUSHUETO Ha
napameTpuTe Ha CMUNaHe Ha pyaaTa Bbpxy KONMYECTBOTO M
Ka4ecTBOTO Ha rPaBMTALMOHHO OTAENEHUS KOHLeHTpaT. Kato
Han-NoOXOA4sL, anapaT 3a rpaBWTaUMOHHO oboratsiBaHe Ha
ApebHo3bpHeCTO cBOBOAHO 3naTo npegnarame HencoHosus
KOHLIEHTPATOp, KOTO MMa BMCOKa CTEMEH Ha M3BMM4YaHe Ao
90%.

PynaTta moxe ga ce oboratsiea u no hrioTauMoHeH MbT C
ynotpeba Ha peareHTV kaTo COAQ, BOAHO CTbKMO, Kanues
n306yTUNOB KcaHToreHat u 6opoBo Macno. [lpegn ¢nota-
uMsTa € Heobxogumo (MHO cmunaHe Ha pygata o 95%
CbAbpxKaHue Ha knacaTa —0,08 MM B CMIIEHUS NPOAYKT.

Onotaunsta 6u npoTuyana Ham-gobpe B HeyTpanHa Wim
cnabo ankanHa cpefa, kosTo Aa e cb3dadeHa ¢ JobaBsHETO
Ha cofia. 3a aenpecyisi Ha kBapLia Aa ce nofasa BOAHO CTHKIO.

Kato cvbupaten npu cnotaumsita Moxe ga ce u3nonssa
kanueB M300yTWNOB KcaHToreHat. [lopagu OTCLCTBMETO Ha
cynduan, kouto fga crabunuavpar nsHata € Heobxoaumo
NoJdaBaHETO Ha MeHuTen B ronamo konudyectso o 100 git.
ToBa obaye OM Hamanuno M3BINYAHETO Ha HIIOTMPYEMOTO
31aTto, KakTo WU HEroBOTO ChbPXaHME B KOHLEHTpaTa.

Bb3 0CHOBa Ha pesynTaTuTe OT NpeaBapuUTENHUTe aHanuam
N OBEKTMBHWUTE YCMOBMS 3a pearnu3auns Ha NpoMMLLIeHa



TEXHOMOrUSl, KAaKTO M Ha OMUTA Ha aBTOPCKWUS KOMEKTUB Mpu
nogobHn paspaboTkM, MOXe Aa Ce Oonpedenu Kato Hau-
MepcrekTMBHa CXemMa 3a MPOMULLMEHO TMPUMOXeHUe -
rpaBUTaLMOHHOTO oboraTsBaHe Ha CBOGOAHOTO 3MaTo ¢
13Mon3BaHeTo Ha HencoHOB KOHLIEHTPATOP.

B nonynpomuLInNeHn ycnosua MOXe Aa Obae ekcnepu-
MEHTUPAHO rpaBUTALNOHHO M3BINTMYAHE Ha 3NaToTO MO Cnea-
HUTE NPUNOXNMU 38 KOHKPETHUA cnyqa|7| CXeMu:

Cxema | — gByCTaguiiHa CXema Ha CMUIaHe C aBTOreHHa M
TOMKOBA MENHWLA, XWOPOUMKMOH 1 rpaBUTaLMOHHO obora-
TABaHe Ha cBOBOAOHOTO 3nmaTo npes3 7.5" HencoHoB KOHLEH-
TpaTtop;

Cxema |l — gBycTaguiHa cxema Ha CMUIaHe C aBTOTEHHA M
TOMKOBA MENHULA, XWAPOUMKIOH U rpaBuUTaLMOHHO obora-
TABaHe Ha C€BOOOOHOTO 3naTo npe3 7.5" HencoHoB KOH-
LIEHTpaTop C yBenMYaBaHe CTeneHTa Ha CMUNaHe;

Cxema /Il — gBycTaguitHa cxema Ha CMUNTaHe C aBTOreHHa u
TOMKOBA  MENHWUA, [Ba  XWApOUMKIOHA  (KOHTPOIHO
XWOPOUMKNOHMPaHe) W rpaBuTaLuoOHHO oboraTsiBaHe Ha
cBoOOaHOTO 3naTo npe3 7.5" HencoHoB KOHLEHTpaTop C Len
noBULLIABAHE CTENEHTa Ha CMUraHe

Cxema IV — eQHOCTaguitHa Cxema Ha CMWUMaHe ¢ TOMKoBa
MEnHWLa, crupaneH knacudukatop, fBa XWAPOLMKMOHA U
rpaBMTaLMOHHO oboraTsiBaHe Ha CBOOOAHOTO 3naTo npes 7.5"
HencoHoB KoHLeHTpaTop

Bb3moxHa € KkoMOWMHMpaHa cxema 3a rpaBMTaLMOHHO-
cbnoTaumoHHo oboraTsiBaHe, KOSITO 4@ NO3BOMW M3BMNYAHETO
Ha egpoTo CcBOOOAHO 3MaTo OT pyaaTta B rpaBUTALMOHHMS
KOHLEHTpaT 1 nocneapalla notaumoHHa cxema. [pu ToBa
CYMapHOTO U3BMMYaHE Ha 3MaToTO OT pydaTa Moxe fa
HapacTHe ¢ 10 go 20%.

Bb3MOXHO € arMTauMOHHO-LMAHWOHO M3BMWYaHE Ha
BraropogHUTe MeTanm OT pygara npy Bpeme Ha TpeTupaHe oT
16 0o 48 yaca 1 cTeneH Ha cmunare o 95% knaca —0.08 mm.
TpsbBa ga Gbaar n3cnegBaHU TEXHOMOMMYHWUTE MapaMeTpu:
CTeMNeH Ha CMUMaHe, BpeMe Ha LiMaHupaHe; KOHLEeHTpauus Ha
pasTBOpa Ha HAaTPUEBMS UMAHWA; Pa3xod Ha HaTpUeB LmaHug,
BWA W pa3xof Ha okucnutenu. 3a edheKTUBHOCTTA Ha npoleca
Ce CbAM MO CbAbPXAHMETO Ha OnaropogHM MeTanu B
TBbpaata ¢asa cned LuaHupaHe, OTKbAETO Ce U34MCrsiBa
CTeMneHTa Ha M3BNKMYaHe Ha bnaropogHu MeTanu B pas3TBOpa
Ha HaTpMeBMS LUnaHud. BbamMOXHO [JOCTUraHe Ha W3BNMYaHe
Ha 3naToto ot 90 go 98%.

N3Boau n 3aknioyeHue

B pesyntar Ha NpoOBEAEHUTE MUHEPANOKKM 1 TEXHOMOTUYHN
n3crnegBanus 3a oboratsiBaHe Ha pygHata npoba oT nnowy
BnagummpoBo, MOXe Aa ce 3aKmouM, Ye OCHOBEH HOCUTEN Ha
3nato B PyOOMpPOSIBIEHETO €  CaMOpOAHOTO  3marto,
CbObPXal|O B HUCKM KOMMYECTBA KAToO enemMeHTU-NpumecH
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cpebpo 1 men. CamopoaHOTO 3maTo e (MHO3BLPHECTO W e
MPEACTaBeHO OT [EHAPWUTOBWAHM arperati Wi 3bpHa C
HenpasunHa ¢opma u pasmepu ot 20-30 go 250 pm. Kato
PYyOHW MUHepany B TBbpAE OrpaHUYeHW Komv4yecTBa B
npobata ce yCTaHOBSBAT CbLO Taka MUPWT, XankOMWpWT,
ranenuT, chaneput, TeHaHTUT-TETPAeAPUT, MapKasnT, asyput
V1 JKEene3Hu XMapOKCHau.

B pesynTar Ha m3cneaBaHusiTa Ha TO3M eTan ce npegnara
KaTo Hail-NogXofslla CXema rpaBWUTaLMOHHOTO OTAENnsHe Ha
paskpuUTOTO CBOBOAHO 3NaTo B LMKbIIA HA CMUSTAHE Ha pydaTa.
B cnepBaww etanu Ha uscnegeaHe TpsbBa ga ce u3BbpLiat
nabopaTopHW 1 NOMYNPOMULLIIEHN W3CMEABaHUS 33 W3SACHS-
BaHe BMMAHMETO Ha MapaMeTpuTe Ha CMWNaHe Ha pygata
BbpXy KONMWYECTBOTO M KayeCTBOTO Ha rpaBUTALMOHHO
OTAeneHns KoHueHTpaT. KaTo Han-nogxogsw, anapaT 3a
rpaBuTaLMOHHO oboratsiBaHe Ha ApebHO3bpHECTO CcBOBOAHO
3nato ce npegnara HencoHoBWst KOHLEHTpaTop, KOWTO uMa
BICOKa CTeNeH Ha u3snuyare oo 90%.

B 3aknmioueHne ca npeanoxeHu 4 cxemn 3a Gbaewm
MONYNpOMULLIIEHM M3NUTaHUs 3a oboraTsBaHe Ha pydaTta ¢
orned JOCTUraHeTo Ha Hail-BUCOKA CTEMeH Ha U3BMMYaHe Ha
MOME3HNs KOMMOHEHT.
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