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PEI'HMOHAJIBHBIE SKOHOMHWYECKHE K SKOJIOI'MYECKHE 1TPOBJIEMBL CBA3AHHBIE C
MHUHEPAJIbHBIMH OTXOJIAMH T"OPHLIX ITPOHU3BOJICTB

H.H. I'pexnes, B.U Yeukon
HucTutyT ropaoro aena JIBO PAH, 1. XaGaposck

Paccmmpueaiomcs IKOHOMUYECKUE U IKOAQIUYeCKUe npo6fzesz XEQCHOX AN MY eopHo-o6oeamumeﬂbelx KOMﬁ’UHamOG, Komao-
pue npedcmaw:om He HMOAbKe Kpyiiiele Hexnocennble Mecmopoafcdeﬁwz CCHOBHBIX U ROMYRINGIX MEemAL108, 1o U MOUfHbLe U OOJIEOGPB-
MeHHble UCIOYHURY XUMUHECKO20 3Q2PASHEHUA OprQfCﬂlOM{eﬁ Cpé‘()bl.

PazpaboTka MecTOPOKISHITE IBETHRIX B PEOKIX METal-
TOB ¥ WX 0DOTAIeHHe COMPOBOHIACTCS 3HATHTEIBHBIMH
HSKOHOMIYE CKUMH HM3ISEKAME H HapVIIeHHAMN 3KOIOTH-
TECKIX HOPM IO OXpaHe OKPY:KaoIel cpenbl. 3To obbac-
HAETCH TPeMs OCHOBHBIMH MPUYHHAMH:

1) oTcranoii TexHonorueii oborameHd U HAKOTIISHHEM
OTPOMHBIX 0O0BEMOB TOPHOIPOMBIIIIEHHBIX OTXOMOB B MU-
HEpPATbHO-CHIPHEBOM KOMILIEKCE;

2) HM3KOH KOMITTeKCHOCTRIO H3BIEISHITI IOy THEIX I1eH-
HEIX MeTaJIOB M KOMIIOHSHTOR,

3) oTcyTcTBHEM pazsHOOOpA3HU MPOM3BOJICTE TI0 TIepepa-
DOTKe MHHEPATEHEIX OTXOIOB H MX VTIIII3AITIL

BeneneTpre 5THX IPUHHH B XBOCTOXPAHIIIITAX BCeX TO[-
Ho-0BoraTHTemRHEX KoMOHHaTos (I'OKoB) HakarmBaroTCa
OTPOMHEIE O0BEMEl MHHEPAIBHEIX OTXOIOB (XBOCTOR 00O0-
TallIe ) KaK IYCTBIX MOPOX (MIeCKOB), TaK U IIeHHBIX METal-
noB. B pesynbTare HaKOTUIGHHbBIE XBOCTH OOOTAIEHHS TIPejl-
CTAaRIOT COOOH KOMIUNEKCHEIS TEXHOTCHHEIE MeCTOpOXIe-
HMA CO 3HAYUTEBHBIMI 3allacaMi PYIHEIX H PeIKHX (pemKo-
3eMENBHRIX) METAIUIOB M HEMETAIUTMYECKIX MOIE3HBIX HCKO-
TAeMEIX, KOTOPHIe TeCATWIeTHAMN XPaH4aTcd B TOPHOIPO-
MEBIIITSHHBIX paiioHax Oe3 mampHeiinedi nepepabotim. Hs-
BECTHO, UTO B PA3BHTEIX CTPAHAX YPOBEHb HCIIOJbL30BAHMA
OTXOIOB TOPHOPYIHOTO IIPOH3BONCTEA COCTARILIeT 60-65 %,
TTO He TOIMBKO CYINeCTBEHHO YBETHHHBAST BAIOBOH TOXOIN
TIPESIIPUATHY, HO ¥ MPHBOANT K 3HAYHTEBHOMY CHIDKEHHIO
BPeIHOTO TeXHOTSHHOTO BIRLIHI MUHEPATEHEX OTXOLOB Ha
NMPHUPONHY CPEOy.

C stmx mozmimit ocoboe 3HadeHHe MpHOOpeTaeT Tpo-
OmeMa mampHeHIIETO M3YHeHNI XBOCTOXPaHIMm JansHe-
BOCTOTHOTO PETHOHA C IIeNBI0 MIPHBIEYE BHIMAHNE HEIpo-
MOJB30BaTeNeH K OCBOSHI) COCPEIOTOYEHHBIX B HHX TEXHO-
TeHHEIX MECTOPOXKIEHMH ¢ IIPUMEHEHHEM IIPOTPECCHBHEIX
TeXHONOTHI M3BIETOHIT U, CIeIOBATeNBHO, OUBepCHdIKa-
I[HH TTPOM3BOMCTEA 110 HX TIPOMBIILIEHHOMY HCIIONB30Ba-
0. [Ipu moarotorke HacToMmeld ¢TATBH HMCIONB30BAHEL
MaTepHalbl HAay9HEIX HMCCIemoBaHmil JalbHeBOCTOTHOTO
HHCTHTYTa MuHepamsHoro ceipba (JIBMMCa), MuCcTHTYTA
ropHoro gena JBO PAH (MT' ] 1BO PAH) 1 MucturyTa KOM-
IIeKCHOTO aHalmuza peruoHanbHEX npobmem JBO PAH
(MKAPTI JBO PAH), a Taks#e pama ropHOTOOBIBAFOITHX Opra-
HUAIE, IPOBOAMEBINIX M3YISHIHe TOPHEIX OOBEKTOR B IIPO-
MEIINeHHEX pationax ComxeuHoro, JampHeropckoro, Xpy-

CTalbHEHCKOro, XHMHTaHcKoro, Spocmasckoro I'OKoB 1o 3ko-
HOMMHECKOMY aHAIM3y M BIILEIEO TOPHBIX IIPOM3BONCTE Ha
SKOIIOTHYECKOE COCTOSHIE OKpyKaroiedi cpensr [1, 4, 5].

Ha roprogobGeparomix npegupuariiax JalpHesocTod-
HOTO perHoHa IOTepPH METANNoB IpH oDOTAIleHIH pyIHOH
MaCCH COCTABIAIOT 3HAYATENbHBIE BETMIHHBL 110 ONOBY B
TPeXOKHCH BoMbppaMa — okono 30-50 %, 1o 3010Ty pyoHO-
My 6-11 %, o 307101y pocchImomMy 5—47 %, B HEKOTOPHIX
pafioHax MOTePH TOHKOTO W MEIKOTO 307I0Ta COCTABIIIIOT
oxono 40 % [3], mo mommeTannam — go 30 % (MecTopokIe-
mie ComaedHoe). BeICOKHE IPOIeHT MHHEpATbHEIX OTXO-
JIOB TP W3BJIEUEHHH OCHOBHHIX METAJIOB OTPHIIATENbHO
CKa3bIBAeTCA Ha PeHTa0eIbHOCTH TOPHEIX POH3BOACTS, IIPH
3TOM IIPAMBIE SKOHOMUYECKHe IIOTepPH, CBA3aHHBIE ¢ OTCYT-
CTBHEM KOMILIEKCHOTO WM3BJIEHeHHS APYTHX TIEHHBIX KOMIIO-
HEHTOB MIOIYTHHMKOB OCHOBHOTO MeTanna (BaHamu, Cypb-
Ma, 30T0TO, KoOamlbT, MHAMH, CKAaHmiii 1 Ap. ), KaK IIpaBiio,
BEMKH W He BCEr[a MOAJAR0TCH [Aaxe MPHONHM3HTEeIBHBIM
oneHkaM. Hanprmep, H3HadalbHAd CTOMMOCTL OCHOBHOTO
TIpONyKTa B HelpaX XUHTaHCKOTO OIOBOPYIHOTO MeCTOPOX-
IeHUs cOCTAaBIUIa JoIs 57 % OT BalloBOH CTOMMOCTH BCEX
KOMIIOHEHTOB (B 1IeHax 1998 1), HecMOTpA Ha TO, TTO IKCII-
IyaTHpyeMoe MeCcTOPOIeHe CINTANOCh IIPAKTIISCKH MO-
HOKOMIIOHEHTHBIM. B IeloM 14 MecTOpOXAeHHH XHHTa-
Ho-OnoHockoro paiioHa ¢TOMMOCTD ITIABHOTO MeTalla co-
cTaBmaeT 52 %, IO OTHENbHEM OOBeKTaM OIYCKaich IO
18 % [10]. Mcronpsopanre HAyYHO-TEXHHYECKHX JOCTHE-
HIT CHOCOOHO VIYUNIUTE CHTYAllMi0 B TOPHOH IPOMEIITI-
nerHocTd. Hanmpumep, HabTionmaeTcd BRICOKHE IIPOLEHT
(90 % 1 BHITIIE) W3BIEUEHIT 30JI0TA W3 PYJ] KOPEHHBIX MeCTO-
POXKIEHIT! ¢ IpPHMeHEeHHEeM COBPEMEHHEIX IIPOIPeCCUBHBIX
TEXHONOTHH BHICNAYHBAHII ITHAHITaMH.

XBOCTH ODOTANIEHHY, COCPEOTOYEHHBIE B JIECATKAX
KPYIHEIX XBOCTOXPAHIIIINAX B IIpeelax [OPHOIPOMBIIIIeH-
HBEIX paifoHOB, paccMaTpPHBAIOTCA HAMH ¢ OBYX TO3MINLL 1)
KaK TeXHOTEHHBIE MeCTOPOICHHS, COeD KalllHe TIOREITeH-
HEI® KOHIIGHTPAITIH OCHOBHBIX METAJLIOB I IIOIYTHEIX LIeH-
HBEIX KOMIIOHEHTOB, W 2) KaK HCTOUHHK PeanbHOH yTpOs3H
3arPA3HEHH OKPy#aromeil cpesl (0coOeHHO BOIHBIX CHC-
TeM) TOKCHTHBIME 3neMenTamu (Pb, Zn, Cd, As, Bi, Hg u
Ip.). lonosuTenpHOS peIleHre 3aiat MepBOro Halpabie-
HUS TTO3BONIET CYIMECTBEHHO TIOBRICHTh SKOHOMHAHECKHE TT0-
xazarenu pabote ['OKoR ¢ mepepomnoM obOTaTHTENBHOTO
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Iporiecca Ha IIepefoBEle TeXHONOTHH, ITOOH 3HATHTEIBHO
TIOBHICHTE TIONHOTY M KOMILTEKCHOCTH H3BIIEMSHHA T[EHHRIX
KOMIIOHEHTOB, BKJIOYAS COILYTCTBYIOIIHS METalLIbL.

IIpmvepamMn HOBOMBHO KPYIHBIX TEXHOTEHHEIX M KOMII-
TIEKCHBIX MeCTOPOYKIEHHIT, COCPETOTOMEHHBIX B XBOCTOXpa-
HIINAX, SBISEOTC] MUHEPEIBHEIE OTXOb] 000 aTH TSI BHBIX
¢abprx ComenHoro, XuHrancekoro, Kpacsoropexoro, Jams-
Heropckoro, XpycrambHenckoro, Spocnasckoro, MuoToBEp-
mmHHoro B Apyrux ['OKop. Ho nmockombky yTBep:KIeHHEIS
HOPMEI COTePKAHII METAallIoOB B XBOCTaX oDOralleHHd oT-
CYTCTBYIOT, /N4 OTIEHKH 00heMa Py B HIX CTeyeT OPHeHTH-
POBATLCI HA CPeAHEeOTPacIeBkle oKasaTerul. [Ipn nocrarod-
HO BEICOKMX KOHIIGHTPAIIIX ONarOpONHEBIX, PeOKIX, PemKo-
3eMeNbHBIX M APYTHX Ae(PHITTHEX METAINOB B XBOCTOXPa-
HIHINEX BO3MOMKHOCTh OCBOGHUA TAKUX MECTODOMKMEHHIM,
KaK ¥ HeoOXOIMMOCTb COXPAaHEHNI OT IalbHeHIIero pasy-
BowBarg, TpebyeT BCeCTOPOHHETO PACCMOTPEHId 1 000-
CHOB@HMIL.

OCHOBHEIM NPEIMTCTBHEM K PEKOMEHIAIMH II0 IIpo-
MBIIIIEHHOMY OCBOSHHIO TeXHOTEHHEIX MeCTOPOMKIEHITH, Ha
HAlll B3TIL, dBIeTCH HANMYIE B HUX TOKCHYHBIX SJIEMEHTOR
(As, Cd, Pb, Zn, Sb, Bi, Hg u ap.). /Ing peruona 510 ocobeH-
HO BWKHO, TaK KaK MOJABIAIONIee DOMBITMHCTEO METAH-
HOCKHX MecTOpokIeHHH TUXOOKeaHCKOro pPYLHOIO Iosca
OTHOCATCS K ALY POPMALTHIL, HeCYITHXK 3HATHTSIbHYIO CYIb-
PUAHYIO MHPHEPATH3AIMIO, TOYTOMY MPOMEITIIIEHHEIe OT-

XoOp! IpakTiaecku Beex [ OKoB comep:kaT TOKCHMHEIE HIe-
MEHTHL. [[0oaTOMY OCROEHEE TAKHX MeCTOPOIIEHHIT (110 KOH-
KPETHEIM OOBEKTaM ) BO3MOMKHO TOJIBKO IIPY COTIACOBAHIH
¢ M@CTHBIMH OpraHaMH CAaHHTapHOTO Hag3opa.

B JlameHeBOCTOTHOM pertoHe B pesylbTare CpaBHHUTENh-
HO KOPOTKOH HCTOPHUH FOPHOMOOEBAOIISH IIPOMEIIILICHHO-
CTH B OTBATaX TOPHBIX IPEOIPHATHH HAKOIIICHO GoIee
5 MIpA. TOHH TBEPALIX OTXOMOB, B TOM uicTe Gonee
290 mumH. T— BxBOCTax oboramersd (Tadm. 1). Kommectso x
TIOCTOSHHO PACTeT B CBA3H ¢ BOBJICUSHHEM B paszpaboTky
Bomee Bemubrx pyA. OCHOBHO ke TPHIHHON 3HAMHMTETHHO-
O HAKOIUICHHS XBOCTOB ODOTAIeHIT U CONEPKAIINXCS B HITX
TIOTEZHBIX KOMIIOHEHTOB CBL38HO ¢ HCIIONB30BAHKEM B 0D0-
TaTHTENLHOM MPOHM3BOMICTBE OTCTANBIX TeXHOJOTHH Mepepa-
DOTKH PYIHOM MAacchl W M3BIEYCHIE METAUIOB TpaIHIHOH-
HEIMH CIIOCODaMM, OCHOBAHHEIMU Ha IIPHMEHEHMH KOMOM-
HUPOBAHHEIX CXeM TPaBHTAIHOHHO-(PIOTAIFIOHHOTO 0bora-
IIeHNS C IIOMyIeHHeM [IPOMEIIIIeHHOTO KOHIIGHTPATa.

B nacTommee BpeMd IPOMEIIINEHHOCTE AUKTYeT HOBLIS
TPeDOBaHMI K Ka9ecTRy MHHepPANbHOTO CHIPhA. [lockombKy
H3BECTHEIC MECTOPOMIACHIN [I0NIe3HBX HCKOMAeMEIX 0bez-
HIIOTCI M UCTOIMAOTCA,IIOCTSIISHHD CHIKAIOTCI M KOHAU-
I Ha chIphe. ComepikaHid MONe3HBIX KOMIIOHEHTOB B XBO-
cTax NPHOMGKAITC K MMHMMATEHO [IPOMEIILIIGHHBIM 3Ha-
TEHIAM. JTH 00CTO4TEeIRCTBE, HOCOMHEHHO, NOMKHO TOBLI-
CHTh MHTepec K paspaboTke TeXHOTEHHBIX MeCTOPOKISH R

Tabnuma 1

rOpHO-BKOHOMquCKaH H SRCIOTHHECKAA XaPakKTePHUCTHKAa XBOCTOXPAMIIIIIN Hambomee KPYIIBIX TOPHBIX rrpez[rfpnﬂ"mﬁ

1ovkHoi gactr Jlamerero Boctoka Poccrm

TopHOIPOMEITINEHHELS Komugectro [Inomagnsie I'mapHbIE METAILIH 1 CITY THHKH.
[IPeIIPIIATHL, MECTO XBOCTOXPAHIINIL / pasMepH, 3arace (MIH. T) H COLEPHKAHIS [TONC3HEIX
pacmonokeHng HX 0OhLeMbI (MITH. T) THIC. TA MeTamnos, (%)
Oaoso — 47,37 (C - 0,18),
Kapameponckmii paiion 6/%6 16 mems — 19,46 (C —0,11), ceuren — 32,4
{(IIpmmopeknit xpait) ? ? (0,05); ik — 95,2, (0,12); (a raxxe-Ag,
Au, Rb, Cs)

« JlamBIIOIMM e T » 5/ 100 70 CEHHell IHHR, cepedpo, BHCMYT,
(ITpunmopckuii kpaif) ’ (taxxe — As, Cd, Cu,Co)
KumrombuaaT « BOP»
(Tpmsopse) 2 /=100 100,0 Bop (a Taxxe — Zn, Pbu ap.)
JepmorTosekag I'PK "
(TTprvopexuit Kpaif) 2/972 15,2 Boasdpam, 11HK, Me/b, CBHHEI, KaIMHH
Commeunnii TOK 3/30.0 15 OunoBo, Meab, Boab(ppaM, cBaHel, (Bi, Sb,
{Xabapos cxwuii kpaii) ’ ’ As, Aun TR)

w Dmwoopur — 2401 (C - 14,31);
Equ[JOCHaBCKHIi FOKU) 3/16.8 2.94 Be, 0 19,5 (0,116); Li, 0 — 99,44 (0,59);

PHMOPCKIIL Kpatt Rb, 0 — 53,2 (0,32); Cs — 2,5 (0,015)

Kunrauckuii TOK
{Empetickag apToHOMHAA 273,95 0,54 Ouoso, drop, cepebpo, uHani
0bIacTh )
«MHOFOBepmum{%‘EH TOK> 1/~ 15,0 0,65 3ouaoro, cepedpo (25 — 50 /1)
Kabaposckuit kpaif)
Pynaux «Ilokpobckuii» 9
(Amypoxas obmacTs) 1/2,3(7) 0,102 3ouaro, cepedpo (>50 r/1)
Beero 257292 135,532 -

prueqaﬁue: JKHPHBIM I.HPI/ICIJTOM ¥Ka3aHbI OCHOBHEIC I[OGI;]IB&GMIBIB METallIIBL

22



I TIONMY9JeHHd [BEeTHBIX, ONaropooHBIX, PeOKUX U IPYTHX
METAINOB, TaK KAk CYMMapHLIe 0OBeMbl METATIIOB M PYTHX
IIOJTe3HBIX KOMIIOHSHTOB B OTXOax, HAKOIUIEHHEIX B XBOCTOX-
paHIIIax 3a BpeMd paboTH TOPHEIX IPSIIPHATHH, cyIme-
CTBEHHO MPEBHIIaeT MX KOMMIeCTBO B OCBANBAGMEIX B Ha-
cTosmuee BpeMd Mecropoxnerrax (tabm 1). B Jlamsueroc-
TOUHOM PerHoHe OCOOEIH MHTepec III FOpHOMOOHIBAIOIIe-
TO TIPOM3BOICTRA TIPEACTABIAIOT MHHEPATBHBIE OTXOIH 000-
rartuTenbHeX (habpUK, KOTOPELE SBIMFOTC] KOMILTEKGHBIMEI
TEXHOTSHHEIMH MECTOPOKISHIAME, XBOCTOXPaHIIAIA 0O-
Tee YAOOHE! T4 OCBOSHHA H YTHIH3AITH COMEPKAINKCT B
HUX MaTepHAaloB, TaK Kak HOoCIeNHIe Oolee ONHOPOIHLL 110
MEXAHHYe CKOMY COCTaBY, JacTo IPSAcTaRILIoT coboli dhpax-
IHMOHUpOBAHHEIE TIecKH. Takue meckn Hanbollee Tepcrex-
THBHBI He TONBKO ATA H3BICTCHNS IIeHHOTO MHHEPAIBHOIO
CEIPEAL, HO H I UCIONB30BAHMA HX B CTPOHTENBHBIX IeIIIX.

[TpuBnexaTeTBHBIME I pa3spabOTKH TeXHOTEHHEIE Mec-
TOPOKISHUA SBISEOTCS 110 CISNYFOINHM IIpUMHHAM: 1) pac-
TMONOXCHHEe HX [IPeHMYIIecTBeHHO B IIPOMBIMIIEHHO OCBO-
eHHBIX palioHax, 2) HaXOWwIeHHe Pyl B TOBEPXHOCTHOH 30He
1 pasapobIeHHOCTh PyOHOR Macesl. K paspany orpHiarens-
HEIX KadecTB MOXKHO OTHECTH JIMITh [IPHCYTCTBHE B HIIX BTO-
PIHBIX MMHePATbHBIX (hOpPM, 3aMeraronix THITOTeHHbe
MHHepalbl B 30He THIIepTeHesa.

IoMmMoO TepedHcIeHHBIX OCHOBHBIX MeTallIoB, B pydax
U MHHEPATBHBIX OTXOAEX MPaKTHIeCKH BCeX JalbHeBOCTOM-
HEIX PYOHBIX MeCTOPOMIEHHI IPHCYTCTBYIOT HHOMH, Kai-
MILL, cKapmif B KOHIIGHTPAIMAX OT IIepBHRIX eIuHMT 10 50—
100 r/1, a Taxxe 207070, cepebpo 1 mnaTHHOMAH. Comepika-
Hye OIArOpONHEIX METAUIOB B XBOCTaX OOOrallleHNs H BO3-
MOKHOCTH HX M3BIeTeHN] [T0KA AeTalbHO He H3YHeHEl, XOTA
H3BeCTHO TpHCyTcTBHe Au 1 Ag B pymax Kapameposckoro
(IIpumopre), Xunranckoro u ®ectusansroro (Xabapose-
K1 Kpail) MecTOPOEISHIEH, TI¢ HX COOePKAHIS COCTABIIST
ot 0,1 mo 50 v/ [2, 9]. B HacTodIee BpeMd TIPH CYIIECTBYIO-
IIHX TeXHONOTHHIEeCKIX cXeMax MX M3BJIetueHHe Ha NeHCTBYo-
X O0DOTATHTENBEHEIX (habprkax kpaiiHe Hskoe (He Homee
5-10%).

B GompimseTee ciyaacs ODBEKTH U3YHeHbl HSLOCTaTOq-
HO MM HX OIpoDORaHMe (HAIPHMED, XBOCTH 0OOTaIleH M
Xurranckoro ['OKa) mpoBefieHo TOMBKO ¢ TIOBEPXHOCTH. B
HHX OTMeYeHH 3HAaKH 30J0Ta H MHHepal:l, cofAepiKalie
METAIUIE PeAKO3eMebHOH rpymmel. C riyOHHOH peaikHO
OMIATH YBeIITHMeHHe X KOHITeHTpAIlH, TaK Ha OTBajlaX 30-
TOTOROOBIMH, Ha INYOHHE 3 M CONePIKAHMUE 30JI0Ta YBEIIHH-
Baercas 1,5 paza [10].

Heememosarma MKAPIT u MIT'/T JIBO PAH moxasami ato,
TOHKHE PpaKim 13 xpocTop Xurradekoro I OKa (menee 0,07
MM) COOEPaT BEICOKHE KOHIeHTparrm onosa (zo 50 %) u
JPYTHX TOKeTBIX MHHEPaIoB.

[Teperiek THBHBIMY TEXHOTSHHBIME OObeKTaMu B ColHed-
HOM pakoHe, SBISHOTCA 3 KPYIHBIX XBOCTOXPaHIIHIIE, ¢dop-
MuposaHee [lenrpametoll 1 ComHewHol oboraTHTeNHHBI-
ME (pabpHKaMu [IpH OOTAIIeHHH Py 5 MeCTODOMIICHIH.
3arackl OTBANBHBEIX IIECKOB M COINepIKallNXcd B HHX OCHOB-
HEIX M TIOMYTHEIX KOMITOHEHTOB, COTJACHO YHeTy T'e0IoTo-
MapKiuelnepckoil cnyx0Obl KOMOHHETE 10 COCTOJAHMIO Ha
01.01.2002 . o 3THM XBOCTOXPaHIWIMINAM, [IPHBONUTCA B
tabm 2[6,7].

Tabruuma 2
CyMMapHBIe 3a1achl IIeHHBIX MeTALIOB H IIeCKOB B
xpocToxpaHminax Comseanoro I'OKa

Ilonesneie ConepixaHne
o 3arackl, THIC. T.
KOMIOOHEHTHL | B XBOcTax, %o
Ileckn 36,6 MIH. KyO. M,
i dparimg — 1-0,015 mm

Onoso 0,202 48,7
Mens 0,460 110
[Terx 0,094 39,4
CpuHeIl 0,123 29.6
Bombdpam 0,045 9.6
Buemyr 0,03 58
Cepebpo 1158 1/T 0,340

Paboramur cotpymrmkos [THHMHonoso nipu mposesernm
TeOMeTpU3aIRI TeXHONOTHHIeCKIX PasHOBHIHOCTeH OTBalb-
HEIX [IPOLYKTOB Ha xBocToxpamunane Comxednol OO mpo-
AHATH3MPOBAHE! IBe TEXHONOTHIECKHe PO, chopMupo-
BaHHEIe 13 70 IPOOYPEHHBIX CKBAMKIH B [IPELENIEX XBOCTOX-
pamunara. B HIX ocHOBHOH ONOBOHOCHEIN MUHEpANl — Kac-
cuTepuT Ha 75 1 73 % cOOTBETCTBEHHO HAXOANTCA B CBOBO-
HOM COCTOZHMH M TEOPETHYSCKH MOMKeT OBITH M3BICUCH B
[IPOMEIIIISHHEI@ KOHIIEHTpaTEL. [Ipu oborameHny JaHHEX
mpob o KOMOHHMpPOBAHHOH cxeMe ¢ BRIIENeHIeM TPaBHUTa-
LHOHHOTO, (UIOTAL[HOHHOTO KOHIEHTPATOB H CYIB(QHIHOTO
HIpONYKTa M3BISHCHNe B [IPOMBIILICHHEIS KOHIIGHTPATEL CO-
crasuno 49,6 u 50,7 % [6]. PeaymbraTe! ompoboBaredg moka-
3AI, YTO COAEPIKAHNE OIIOBE, TPEXOKHCH BOJB(paMa, BHC-
MyTa, CBHHIIA U cepedpa B XBOCTax (110 CPABHEHIIO C IIPeLbl-
IynmME pacdeTHEIME AanueiMu ['OKa) okxasanock cymre-
CTBEHHO 0OJIee BEICOKHM, TAKMKE YCTAHOBIICHA BO3MOKHOCTE
[IOJYYEHNS U3 CYIBGUIHEIX IPOLYKTOB HOBOMKH KOMILISKC-
HOTO ONOBAHHO-CBHHITOBO-ITHMHKOBOTO M Cepebpo-BHCMYT-
KaaMIIT-Cogep Kalmero IpoayKTa, IIPUT ONHEIX AT MeTallIyp-
rUiecKoH HepepaboTKL

B menom ke, xaxmoe w3 xpocToxpammmn CoNHeTHOTO
T'OKa gBigercd gocTaTodHO KPYIHEIM KOMILICKCHEIM TeX-
HOTSHHEIM MeCTOPOXKICHIeM, KOTOPEIS JOIKHEL, [I0 HaIlle-
MY MHEHHIO, TIPeZCTABNIATh NIPOMBINITEHHBH HHTepec 1
HeZpOIIOTE30BaTe e,

Kax eumgno w3 npusegensoli 1abmn 2, IOMHMO THTaHTC-
KX 00beMOB (PpPaAKITIOHHPOBAHHEIX [TECKOB B XBOCTOXPAHH-
IMITax COOep:KaTcd 3HATNTeNbHEIS 3allachl IIeHHBEIX MeTal-
JIOB, TAKMX K&K Me[pb, OJIOBO, CBHHEL], BOIb(gpaM, cepedpo u
Ip., 9TO TOZBONAET OIEHMBATE MX KaK KPYIHBIE KOMILIEKC-
HEIE TeXHOTCHHEI® MECTOPOXKICHIL

Penrennie BTOpol HpobIeMEL CBA3EHO ¢ SKOIOTHIGCKIM
03IOPOBNEHIEM OKPYKAIOIIel cpefbl B MpegenaX TopHo-
HNPOMBIIIIEHHEX PalfioHOB, OHA 38KTI0YAeTCd B M30ILIIIN
CoAepallKcd B XBOCTOXPAHIIMIIIAX MIHePalbHEIX OTXO-
JOB OT TIOBEPXHOCTHBIX ATEHTOR BEIBETPHBAHII M XUMHTEC-
KOTO pazloKeHHd IIepBHHHEIX PYIHHIX MHHepanob. Hmeto-
mpecd QPaKTHIeCKHe JAHHEe [IOKa3BBAKOT, ITO HAKOIUICHHE
TOKCHTHEIX 3IeMEeHTOB 1 HX CoNeH B IPYHTOBEIX H [TOBEPXHO-
CTHEIX BOLAX IPOHCXONUT He CTONBKO 3@ CUeT IIaxXTHEIX BO,
CKOJIPKO BCIISICTBHE XUMUIECKH HACHITIeHHBIX BOOHEIX pa-
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CTBOPOB, (POPMUPYIOITHXCA IIPH IPEeHUPOBAHMH XBOCTOX-
PAHFUTHI.

IIporecerl pasIomweHis PYIHEIX MHHEDAIOB B XBOCTOX-
paHIIINaX YCHIHMBAIOTCA Onaromapsd BO3NeHCTBIIO BONEL H
pacTRopeHHEIX B Hel rasos (O, HCO,, SC,m np.). Drenepr-
MEHTAIBHELS MCCISOBAHMS 10 H3ydeHIE) MHHePAIBHBIX
¢$OpM B PAIITHEIX XBOCTOXPAHIUIANAX [ IpUMOpES TOKA3EL-
BAIOT, YTO HarboTee MHTEHCHRHO MPOIECe OKUCTEHHI CYIlh-
(HOHEIX MUHEPAIOoB (HedalbHAd CTAMd M3MCHEHI) IPOTe-
KaeT B PYOax, COTSPKAIIX CYIBGpIAL OT 5 10 35-40 %, cpe-
JIM KOTOPEIX TPe0ONaIatoT TTHPHT, TTHPPOTHH, MapKasnT, cha-
JIePUT, TANCHIT, aPCeHOIMPHT | AP. [5, 8]

Obmrag cxema TpaHchOPMAITHH MUHEPATIBHBIX KIACCOB
BRITTIAMAT CIEAYIONTIM obpazoM: cyabharsl — kapOoHaTs —
OKHUGIEL — Iunpookucisl. TIpu 9ToM MakcHMalbHOI pacTeo-
PHMOCTBIO O0NamaeT MHHepalbHad (IepexoiHasd) cTaiud
CymL(aToB, a HanOoNMee YCTOHIHREIMI K PACTBOPEHHIO B
30HE [MIEPreHesa SBILEOTC] MUHOPAIE KOHEUHBIX CTaMil.
Cympratrag daza OOIBIIMHCTEA METATIOR BIISTCI CTaIMH-
el aKTHBHOTO PACTBOPEHHA M MUTPAIHH B KHCIEIX PACTBO-
pax (pH<6) 1 yMeHbIIAeTCH ¢ NOHMMKEHUEM KUCIOTHOCTH.
Becpma moxazarenrHO pasmeneHie B BONHEIX [TIOTOKAX CBHH-
112 ¥ [HHKA, OOYCTOBIEHHOS PasIiTHON PacTBOPUMOCTEIO
HX CyIb(aros. AHANOTMYHOS PA3IeNISHHS IIPOUCKONHT MEeX-
Iy MeIBIO H KeNe30M (IIPH pasIoXeHIH XaNbKOIIPHTa), TIe
CYMR(paT MeIH XOPOITo PacTBOPHM, TOT/IA KaK cyb(har ike-
Jie3a JIerKo THIPOIM3yeTes ¢ 0Dpa3OBaHUEeM YCTOHYUBEIX
comelf ruaparor enesa. Hambomee e yeTOHIMBEIME K pa-
CTBOPEHHIO B THIEPTEHHBIX YCTOBHAX ABIAIOTC MIHEDATE-
Hble (POPMEL KOHEHUHBIX CTaiui IeOXHMUYEeCKOH TpaHchop-
MaIwH cymbuIos. MakcHMansHOH pacTBOPIMOCTEIO, IIpe-
BBINTAIOITEN PACTBOPHMOCTD MePBMIHEIX MHHEPATOB B COT-
HH U THICIIH Pas3, 00IaiaioT MUHEPaIIbl HEPEXOIHOM CTaHin
TPYIIIEL cyIbgaros. [locnentes 0OCTOITENBCTEO HMERT BeCh-
Ma BaXKHOe 3HAYeHHe A SKOTOTHYecKol XapakTepHeTHKH
BOJHBIX CHCTEM, TaK K&K II0OKAa3aTellb PAcTBOPHMOCTH 3Jie-
MEHTa M CIIOCODHOCTE MUTPAIMMH B PAcTBOpax B OCHOBHOM
H OTIpefeNigeT dKONOTHUECKOe COCTOAHHE THAPOCETH B TOp-
HOIPOMBIIIIISHHBIX paiioHax.

O macmTabax pacTBOPEHHI M BLHIHOCA TOKEIEIX MeTal-
708 (TM) MOWHO CYIHTE 1O OMHOMY M2 XBOCTOXPAHHITEI
Comueanoro I'OKa, xoTopoe 3a ¢ieT IMPKYILAIIN aTMOC-
depHbIx BOX cOpackBaeTcd B BOTOTOK p. Jles. CliHKa CBEI-
tre 50 v° B cyTru (mpubmrswrensio 20 Thic. MY B TOX) BO,
HECYIIHX aHOMAIbHO BEICOKHME KOHIIGHTDALIHH: MapraHid —
3,8 mr/iL, megu — 1,0 yr/m, ceurma — 0,34 mr/m, onosa —0,1 Mr/
I, IpHEa — 2,8 M/, skemesa — 8,4 mr/m, kagumg — 0,06 mr/m,
MBIIIBIKE ¥ JPYTHX XEMHHECKHX 3arpssHuTeneii. Cpengero-
nopag xorreHTparid TM B p. Jlep. CrniHKa HITKS BITAJISHITT
JPEHaKHOTO TIOTOKA M3 XBOCTOXPAHIUTHINA MMPEBRITaeT do-
HOBEI@ YPOBHHM 110 MeIH B 5.5 pasa, IIo IHHKY — B 2,2 pasa, 1o
ceuiry — B 1,3 paza [1]. Janee, Btz mo Tederrto, Habmona-
eTcd cHIDKeHne cofepikamti TM, nanbormbiee e sarpas-
HEHHe IIpH 5TOM OTMEYaeTCd HA YIaCTKe PeKU MEXLY 110G,
Topreni u Comaeureri. B nenom xe pp. Cwmmka u Xomnga-
MH OTHOCATCA K Harbomee 3arpaIHeHHBIM BOTOTOKaM Xaba-
POBCKOTO Kpas, KOTOPbIE 110 CTelSHH 3arPsA3HeHII OTHOCAT-
cg ¥ VI-VII kmaccam. K yereio, y 1. Komcomonmbck—aa-Amy-
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pe, Boga p. CHIMHKa IpHOOpeTaeT YMePeHHEI XapakTep
3arpA3HeHHd, Ho He omyckaercd moke [-1V knacca (pre.).

PrcyHOoK HImOCTpHpYyeT cyMMapHOe 3arp43HeHHe BOJIEL
p. CHMHKa BCeMH IepeTHCICHHEIMH TOKCHUHEIMH SIeMeH-
tamu. [Tockomky 1 gonossie comepxarmg 1 [IJ[K oTix ame-
MeHTOB-3arpA3HITeNell BapbUPYIOT B IMHPOKHX IIpefieNax, OHO
OlleHHBaeTcd 10 MOKazaTeNlo HHTerpanbHoll aHoMambHOC-
TH, KOTOPHI pacCUMTHIBAETCA KaK CyMMa Ko3ppHIEHTOR
kouneHTparmu (Kk) — OTHONIEHHH H3MepeHHBIX corepika-
HITI K MX (JOHOBEIM SHATCHILIM.

MaxrcHMansHOe 3aTpasHeHre, Kak M cIIeTOBaT0 OMKMIATh,
HabIMOAeTCd Ha CIHBe XBOCTOXPAHWUIHINA Kmoda Jomnrmii,
paclolokeHHoTo Ha 8-M KumooMeTpe oT CoNHETHCTO pYA-
HHKA.

[ToMmMo BOTHEIX CHCTeM, CYIIeCTBEHHOMY XMMITHe CKO-
My 3arpg3HeHHIO MOABepTaloTcd IOUBEL, BEIIONHAIONIINE
poms GasoBoro cyberpara skocHcTeMBL CHEKT]p HMeMeHTOB-
3arpa3HATeNell COTIOCTABHM € TAKOBHIM B JIOHHEIX OCA/IKaX.
MakcrMambHBIX KOHIIGHTPAIT! B IOUBaX, [IPHIErarollux K
MeCTOpPOEISHHIO COMHeTHbIH, TOCTUT 0T 3MIeMeHTEL As, Sn,
Sh, Cd, Zn, Bi u ap. Pamruposasssii mo kosddprmrerHtam
KOHITCHTPAIMH TeOXIMHIecKII pan MMeeT CIeMYIONTH BIL;!
40As, Sb-30W-17Sn-10Pb, Cd-5-8Cu, Ag, Bi. [lmomaz-
HBIe pasMepsl aHOMAaNbHBIX OPenIoB B TOPHEIX MaHAmadTax
HesHauUNTeIbHBI, CNHAKC HX HalCoXKeHHe Ha IIOUBHL JOIHMH-
HBIX JTAHMITAQTOB CYIIECTBEHHO PACIIHpPAET OPEONHl  3ar-
pA3HEeHMA.

Texsonormaeckuit 1 TeXHIIecKMH acTIekTH o0oraleHId
PYO OTPaKaroT BO3MOMKHOCTD TOMTHOTHL M KOMITTEKCHOCTH
M3BICTEHH TTONe3HEIX KOMIIOHEHTOB, TTO TPHBOAHT K CHII-
HSHIIO O0BEMOB MHHEPAIbHEIX OTXONOB U, CIeIOBATEIRHO,
¥ YMEHBIISHIIO BpeAHBIX BO3AEHCTBIE Ha TPHPOTHYIO cpe-
ny. Texmmeckiii ypoBeHb, B CBOIO OUepeb, YBI3EIBALTCA C
COCTOHIEM H PasBUTHeM HAyTHO-TeXHIUeCKOTo IIporpec-
ca, KOTOpHI obecrenmpaeT;

— TIOBBIMTeHHe (K THRHOCTH ¥ SKOTOTHIAITI TeXHO-
JIOTHI OCBOSHII PYOHEIX MeCTOPOIeHIT,



~ COBGPIISHCTBOBAHNE TEXHOJOTHH B 3KOJIOTO-SKOHOMH-
TecKoM TMaHe, BHepPEeHHe MATOOTXOMHHIX M 0e30TXOMHBIX
TeXHONIOI M, NO3BOJIOINX [IOBEIIATE KOMIUIEKCHOCTh 1
IIOJIHOTY M3BJISIEHIS TIOTI3HBIX KOMIIOHEHTOR, CHIKATE OT-
XOMOEMEOCTh TPO3ROACTBRA,

— HOBBIIIEHUE 3KOHOMUYEGCKOH LEHHOCTH MHHEDaIbHO-
TO CHIPBA, CO3MAHHE M HCIIONb30BAHNG SKOTOTHEECKH Oe3o-
TACHEIX MATepHATOB,

— HOBHIIICHNIE KaieCTBd M SKONOTHYeCKOH SHCTOTHL Bbl-
IycKaeMoil IpOmyKITIH.
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In the article it is considered economic and environmental problems of the tailing dumps of ore mining and processing enterprises,
which appear to be not only large deposits of basic and passing metals, but also powerfill and long-term sources of chemical pollution.
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