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[Tpoananu3upoBaHbl 0COOEHHOCTH MOPOAHOro oTBana. IlpeacTaBieHbl pe3ylbTaThl
U3y4eHHs] TpoOJIeMbl HAKOIJICHMS W BO3AEHCTBHMS OTXOJOB JOOBIYM Oyporo yris,
CKJIaIUPYEMbIX B OTBajlaX (TEXHOTE€HHBIX OOpPa30BAHMAX) JUKBUJIMPOBAHHBIX ILAXT, Ha
OKpPYKAaIOIIYI0 Cpely, a TaKXe MCCIEJOBaHUS OTBAJBHOW MMOpPOJBI U MpoO TIpyHTa Ha
COJIepKaHNEe COETUHEHMH TSKENBIX METaJUIOB M YPOBHS aKTMBHOHM peakuuu cpensl (pH).
Jlana orieHKa BIMSIHHMSI TEXHOTEHHBIX MECTOPOXKJIEHUIN Ha BOJHBIE OOBEKTHI, HAXOASIIUECS B
30HE€ TEXHOreHHOro oOpa3oBaHusa. (OOOCHOBaHbI HEOOXOIUMOCTb M  BO3MOXKHOCTh
paloOHaIbHOIO OCBOEHUS IOPOIHBIX OTBAJIOB JINKBUIUPOBAHHBIX 1IAXT.
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BBEJIEHUE

3a mocliielHee CTOJETUE Ha TeppuTOopuu PP H3-3a XO3SMCTBEHHON NEATEIHbHOCTH
TOPHBIX TPEANPUSATHH, KOTOpPhIE Ha JaHHBIA MOMEHT JHUKBHIMPOBAHBI, 00pa30oBaIOCh
OTPOMHOE KOJIMYECTBO TEXHOTEHHBIX MECTOPOXKICHUHN, KOTOPBIC SIBISIOTCS OOBEKTAMHU
HaKOIUIEHHOTO BpeJa okpyxKatomen cpene [1-3]. YkazaHHbIe MECTOPOXKICHUS TIPEICTABIISIOT
co0o0il MecTa CKJIAJUPOBaHUS OTXOJOB JOOBIYM M OOOTAIEHUS IOJE3HBIX HCKOMAEMBIX,
BO3HHUKHOBEHUE KOTOPBHIX B OOJBIIMHCTBE CIy4aeB ObLJIO OOYCIOBIEHO HECOBEPIIEHCTBOM
TEXHOJIOTUH OTBAJI000pa30BaHus U 00OTaIEHHSI MUHEPAIBHOTO ChIphbs [3].

B xone MHoOronetHed AEATENBHOCTH MNPEANPHUSATHN TOPHOIMPOMBIIUICHHBIE OTXOIbI
CTaJIM ICTOYHUKOM T€XHOTEHHOI'O BO3JICUCTBUS Ha OKPYKAIOIIYIO CPEIy; MOJHOE YCTPAHEHHE
TaKUX OTXOJIOB TpeOyeT CYIIECTBEHHBIX MaTepHallbHbIX 3arpaT [1]. Curyanus ociaoxkHsAeTCs
elle U TeM, YTO YacTO MOPOJHbIE OTBAJbl PACIOIOKEHBI B HETIOCPEACTBEHHOM OJIM30CTU OT
HaCeJICHHBIX MyHKTOB [3].

Muorue ropusie npennpustus PO B 90-e rr. XX B. He CMOINIM MPEOAONIETh
SKOHOMHMYECKHUE TPYAHOCTHU, OOAHKPOTWIMCH M B HTOre OBUIM 3akpbIThl. KoHcepBarus
MOPOJHBIX OTBAJIOB JIMKBUIMPOBAHHBIX OpraHu3aluii He Obuta mpoBeneHa. DakTUyecKH
JAaHHBIE OTBajbl OBUIM OpOIIEHBI W HHUKAK HE KOHTPOJUPOBAIHMCH, YTO YXYALIUJIO
9KOJIOTHUECKYIO0 CUTYallUI0 B 30HE BIIMSHHUS TEXHOTEHHBIX OOpa30BaHMil M3-32 BBICOKOTO
COJIEpXaHUsl B TIOCIEOHUX TOKCHYHBIX coeauHeHuit [1-3]. OtmeruMm, 4YTO MHOTHE
oTeuecTBeHHbIC [2, 4—7] u 3apyoOexnble uccienonarenu [8—10] mpu3HAIOT: TEXHOTEHHBIE
MECTOPOXKACHHSI O0JIaal0T 3HAYUTENIBHBIMU 3alacaMd I[IEHHOTO MUHEPAIbHOTO ChIPbS,
paloHanbHasi —mepepadoTka KOTOPOrO TMO3BOJUT CHHU3UTh OO0BEMBI  MOTpeOICHUS
HEBO300OHOBUMBIX TPHPOJHBIX MHUHEPATBHBIX pecypcoB. CienoBaTelbHO, HEOOXOIUMBI
KOMIUIEKCHBIA MOJIXOJ K U3YYEHHUIO MOPOAHBIX OTBAIOB JMKBUIUPOBAHHBIX IIAXT, CO3/IaHUE
F€OTEXHOJOTUM HX TMPaBUIBHOTO OCBOEHUSA C TOCIEAYIOUIEH peKyJIbTUBALUUEH, YTO
00eCrevnT 3KOJOTHYECKYI0 0e30MacHOCTh TEXHOTeHHBIX oOpa3oBaHuil [3, 6, 11]. TloaTomy
[eJIb HaIer0 HCCIEeIOBAaHUSI COCTOsIa B YCTAHOBIEHWHM HEOOXOAMMOCTH M BO3MOXKHOCTH
peanu3anuy MOPOAHBIX OTBAIOB JIMKBUAMPOBAHHBIX MIaXT HemwmoBckoro OypoyroibHOTO
MECTOPOXKACHHUS.

MATEPHUAJIBI U METO/bI

OObeKT uccienoBaHUsl — TMOPOIHBIM OTBAaJl MECTOPOXKJEHUS Oyporo yris JHK-
BUJIUPOBAHHOTO B 1998 TI. TOpHONPOMBIIUIEHHOTO NPEANpPUATHS, PACHOJIOKEHHOTO B
HenunoBckom paiione TBepckoit obmactu.

Henunosckoe MectopoxiaeHue oTHocutcss K [loaMOockoBHOMY OypoyrosibHOMY
OacceliHy W MO WH)XEHEPHO-TEOJOTUYECKUM YCIIOBUSM MPUHAUIEKUT K MECTOPOKICHUSIM
CpelHel KaTeropuM CIIOKHOCTH. YCIOBHS SIBIAIOTCSA TPYAHBIMM, HEOJArONpPUATHBIMU H3-3a
HaJIMYMsg B KpPOBJIE€ W TMOYBE YTrOJBHOTO IUIACTa IECKOB, OO0JAJAIOUINX IUIBIBYHHBIMHU
CBOICTBaMM, HEYCTOMUYMBBIX TJIMH, BBI3bIBAIOIIMX IMydeHHe mouBbl. Ha ykazaHHOM
MECTOPOKACHUM PACIpPOCTPAHEHbl MPEUMYIIECTBEHHO TyMYCOBBIE Pa3HOBUIHOCTH YIJIS
(TFOpeH, KIapeHO-AIOpeH M KJIApeH), PexXe BCTPEeyaroTCsl T'yMYCOBO-CAIlpOIENIEBbIE BH/IBI.

OTMeyaroT HEMOCTOSHCTBO XUMHUECKOTO COCTaBa YT KakK CJIICACTBHUE €0 HCOAHOPOAHOCTHU
[12-14].
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Jo6bua yrins Ha HenuaoBCKOM MECTOPOXKIEHHHM OCYIIECTBISUIACH  3aKPBITHIM
(IIaxTHBIM) CIIOCOOOM M B pe3yibTaTe CPOPMHUPOBATUCH OTBAJBI (TEPPUKOHBI) KOHHYECKOU
dbopMbI, OTIMUYANOIIKMECS MO CBoeMy cocTaBy oT ¢(oHOBbIX mopon. Ilocie 3akpeiTus
TOPHOAOOBIBAIOIIETO  MPEINPUATUS TEXHOTEHHBIE MAaCCHUBBI  OCTAINCH  (paKTHYECKH
0ecx03HbIMH, KOHCEpBAIUs UX He Obuta mpoBeaeHa. [lonoxkeHue, kKak Mbl OTMEYAJIU BBILIE,
yCcyryossiercs TeM, 4YTO MOPOJHBIA OTBaJl PACIONONKEH BOJU3M HACEIIEHHOTO ITYHKTa U
ABJISIETCS. MCTOYHHUKOM  YCTOMYMBOM  JIOJITOBPEMEHHOM TEXHOI€HHOM HAarpy3Ku Ha
OKPYXKAaIOIIYIO CpeLy.

UccnenoBanmne BiiItovano jBa dTana. CHauyana Jisi 0OOCHOBaHUSI HEOOXOIUMOCTH
NPUMEHEHHUS TEOTEXHOJIOTUH OCBOGHHUS IOPOJHOTO OTBajla IMPOBOAMIACH  OILICHKA
HAKOIIJICHHOTO JKOJOTHMYECKOTO BpeAa Ha MPHIECTAIoOUIed TEepPPpUTOPHUH, COCTOAIIas B
PEKOTHOCIIMPOBOYHOM H3YUYEHUHU IpyHTa M BOJHBIX OOBEKTOB B IPaHUIIAX BIMSHHS OTBaa,
pacmoioKEHHOTO Ha ceBepHo okpaune Hemumono [15].

PaboThl IpOBOAMIINCH HA KITFOUEBBIX y4acTKax BOJHM3M OTBaJla HEMUIOBCKUX IIAXT, a
Takke B peke KameHnke u o3epax, HaXOSIIMXCS HA CEBEPO-3alaiHON U H0KHONH CTOpPOHAX OT
ob6bekTa (puc. 1).
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Puc. 1. Kapra-cxema ot6opa npo0 BO6IM3M OTBaNa (TEPPUKOHA) HETUIOBCKUX IMIaXT [16]

B npob6ax oOpa3noB Mo4B M BCKPBILIHBIX MOPOJ TEPPUKOHA ONpPENEIsUI aKTUBHYIO
KUCIOTHOCTh (pH) moTeHIMOMETpHYECKHMM METOJ0M, OOMEHHYIO KHCIOTHOCTh — METOJIOM
CoxkoioBa, 3JIEKTPONPOBOJHOCT — KOHAYKTOMETPUYECKMM METOAOM, COIAEPKAHUE TSKEIIBIX
METaJIJIOB — 110 CTaHIapTHO# MeToauke [17-19].

bbun mpoaHanM3upoBaHbl TakWe MOKa3aTeau MpoObl BOAbI, Kak BoaopoaHblid (pH),
I[BETHOCTb, MYTHOCTb, THAPOKApOOHATHI, OKHUCISIEMOCTb OMXpOMaTHasi, HEPTENPOIYKTHI,
aMMOHUH, XJIOpUIbI, HUTPUTHI, Cyab(aTbl, HUTpaThl, GTOpUAbL, (ocdatsl, xene3o obdiuee,
Maprasel, UWHK, KaJMHI, CBUHEL, MEIb, PTYTh, MBIIIbSK, KaJdul, HATPUH, JINTHI, MarHui,
CTPOHLIMH, OapHii, KaJbIMHA, PACTBOPEHHBIN YIIIEKUCIBIHN T'a3, )KECTKOCTh, MUHEpATU3aIHs 10
CTaHJapTHBIM MeToAuKaM [ 15].

Ha BTopom »sTame mnpoBoauiach OLEHKa BO3MOXXKHOCTH NPUMEHEHHUS TEXHOJIOTUMH
OCBOEHHUSI TMOPOJHOTO OTBajla JUKBHUJIMPOBAHHOIO HEIHIOBCKOIO TOPHONPOMBIIIIEHHOTO
npeanpustus. OO0CHOBaHHE BO3MOKHOCTH OCBOCHHUSI TEXHOT'€HHOTO0 00pa30BaHUSI OCHOBAHO
Ha U3Yy4YEeHUU (U3MKO-XUMHUYECKHX CBONCTB M COCTOSIHUM TOPHOM MaccChl, YTO TO3BOJHUT
BbIOpaTh pAlMOHATIBHYIO T'€OTEXHOJOTHIO TepepaboTKM OTXOJ0B TOPHO00bIBAIOIIEH
KOMIIaHUH.
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PE3YJIBTATBI UCCJIEAOBAHUA

MHoronerHee (OpMHUPOBaHHE IMOPOJHOTO OTBala HEIMIOBCKUX IIAXT IMPUBEIO K
U3MEHEHHIO KauecTBa OOBEKTOB OKpY’Karolled cpelapl U TpaHc(opMaluu CBONCTB CKIia-
JUPYEeMOM TOPHOM MacCCHI.

Konnueckas ¢opma oTBama cHocoOCTBOBaja pa3BUTUI0 Ha HE3aJEPHOBAHHBIX
CKJIOHaX (hU3MYECKOI0 BBIBETPUBAHMUSA, BOJHONW IPO3UH 32 CUET IOBEPXHOCTHOI'O CTOKA TaJIbIX
U JI0KJEBbIX BOA. B pe3ynbTare mpou30LUIM CMBIBAaHUE TOKCHUYHOW (CEpHOKHMCIION 3a CUeT
OKHCIICHHsI MUPUTA) MOPOJBI U (HOPMUPOBAHHE TEXHOTECHHBIX HAHOCOB M KOHYCOB BBIHOCA

(metioB) y MOAHOKBS TEPPUKOHA (PUC. 2) MPOTIKEHHOCTHIO 10 HECKOJIBKUX COTEH METPOB
[20-21].

Puc. 2. ITopoansie oTxoapl HeTua0BCKOTO MECTOPOKACHUS

OOpa3oBaHHE KOHYCOB BBIHOCA ITPOMCXOIMT, KOTJIa OTBAJ MPU HAJTMYMU OBBIIICHHON
YBJI@XXHEHHOCTH JOCTUTACT CBOCH KPHUTUYECKOH BBICOTHI C BOSHUKHOBEHHEM HHTCHCHBHOIO
OOKOBOTO pacHpaHus ¥ BBIJABIUBAHUEM CJIOSl TOPHOIM MacChl B HIDKHHE YacTH MaccuBa. B
ITOM CJIy4ae yriibl BHYTPEHHErO TPCHUSI YMEHBIIAIOTCS 10 MUHIUMAIbHBIX 3HAYCHHIA.

[Ipn (GopMUPOBaHMH TEXHOICHHBIX MACCHBOB HEOOXOIUMO MPOBOIUTH pacyeT
YCTOIHYMBOCTH OTBAJIOB HA OCHOBAHMH METOJIOB, YUHTHIBAIOIIMX HOPMATHBHBIC TPEOOBAHUS K
TakuM oObekTam [22].

B mpennaraempix Metoamkax [22] mpenenbHOE paBHOBECHE OMPEACIAETCS C y4ETOM
HaJM4YUs B OCHOBAaHMM CJIAa0OTO CIOS W CHIIBI OOKOBOTO pacnupaHus F mpu IOCTHKEHHU
TEXHOTCHHBIM MAaCCHBOM KPUTHYECKOW BBICOTHI (puc. 3). B ciydae oOTpUIATENBHBIX W
NOJIOXKUTENBHBIX 3HAUYCHWH YIJIOB HAKJIOHA OCHOBaHWS JTAHHOTO MaccuBa 3 koddduimeHt
3armaca yCTOHYMBOCTH 7 YCTAHABIMBAIOT C TIOMOIIIBIO 3aBUCHMOCTH

~ [B sin(45 + % —B) +yS, cos B] tg ox + pr(ky — k3)
B Bsin(45 — £ — B) — S, cos B + FK,,

n

)

rne B — HampaBneHme peakumii, COBHANAIOMIMX C HAKJIOHOM IUIOIIAJOK CKOJBKEHHUS B
OCHOBAHMHU TOCJEIYIONIET0 OJI0Ka; (O, Ox — YroJl BHYTPEHHEro TPEHUs BEpXHEH M HIKHEH
YACTH OTBANa COOTBETCTBEHHO, TPAJL.; Py — YACIBHOE CIICTICHHE HIKHEH YacTH OTBAA, T/M°,
S; — mromaae MPU3MBI yIopa, BKIto4Yast a0kl CIIOH, M% F — GokoBoe pacrnipaHue, /M
K, — koadunuenT 60koBOro pacnupanus; ; Y — IIOTHOCTb OO, ™M,

Hanpasnenue peakiuii HaXOAAT O YPaBHEHUIO

B = gS; sin(45 + %) —vS, cos(45 + g) tgo — p(K—G),
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TJIe p — YACTBHOE CICIUICHHE BePXHE 4acTh OTBaia, T/M°; Sy — IIOMIah IPH3MBI AKTHBHOTO
maBienns, M § — Macca mopomsl, T; H — Beicora otBama, m; K, G — reomerpudeckue
XapaKTEepPUCTHKH OTBAJIA, M.

3HaveHHs TeOMeTpUIecKuX xapakrepuctuk otBana B, K, G, B, R, ki, ko onpenensiror
13 pacyeTHOM cxeMhl (puc. 3).

Puc. 3. Cxema k pacuery yCTOMYMBOCTH MOPOAHBIX OTBAJIOB:
0. — YroJl HaKJIOHa OCHOBAaHUS OTBaja, rpa.

VY CTOHYMBOCTE OTKOCOB TEXHOTEHHOT'O MAacCHBa 3aBUCUT OT CEpPBhE3HBIX (PaKTOPOB
OPUPOJHOTO U TEXHOTCHHOTO IMPOUCXOXKACHUS, IMMOITOMY pacyeT KOdPPUIMEHTa YCTOWYU-
BOCTM OTBajJa MPEJCTaBIseT CcOoOOW HempocTyro 3amady. Hawubonee ciokHO HalTh
Kod(uimeHT OOKOBOIO paclupaHusi, 3HAUYEHHE KOTOPOTO B 3EPHUCTOM Cpele MOXKET
U3MeHAThCs B auanazone ot 0 o 0,41 [22].

B mponecce ¢opmupoBaHus KOHyca BBIHOCA TE€XHOT€HHBIX HAHOCOB HCCIEAYEMOTO
MOPOJHOTO OTBaJla MPOUCXOAUT (HOPMUPOBAHHE JIEPHOBO-TIOJ30JIUCTHIX TEXHOTCHHO-
TpaHC(OPMHUPOBAHHBIX TOYB, MOJ HUIEH(HOM KOTOPOTO HAXOIATCS AEPHOBO-TIOA3O0JIUCTHIC
nouBsl ¢ pH = 5,2.

[IpoBeneHHble HCCIEAOBaHUS TMOKa3aldH: IMOPOAHAs Macca UMEET CHUIIbHOKHCIYIO
peakmuio cpenbl (pH =2,4...3,1), BO3HUKIIYIO Hu3-3a OOpa30BaHUS CEPHOM KHUCIOTHI U
cynb(ara jkene3a MpH OKUCICHUHM MUPUTA. TEXHOTEHHbIE TPYHTHl MMEIOT 3HAYUTENbHBIN
YpOBEHBb 3JeKTporpoBogHOCTH (M0 504 pS/cM); KOHIEHTpAMK TSDKEIBIX METalIOB
MPAKTUYECKH HE TMPEBBIIIAIOT HOPMATHUBHBIX 3HAYCHHM, YTO TMOATBEPXKIAeT HaIWYHe
MIPOIIECCOB BHINICIAYMBAHMS XUMHUYECKHX BEIIECTB MPH HU3KUX 3HaYeHUsXx pH rpyHTa.
JlepHOBO-TIO/130JUCTBIE U YCIOBHO (POHOBBIE MOYBBI XaPAKTEPUIYIOTCSI MEHBIINM COJIepKa-
HUEM TSDKEIBIX METAJUIOB M 3HadYeHWeM dJiekrporpoBogHocTH (51 uS/cm), yem orBanbpHas
nopoa (tabum. 1).

Ta6mz1ua 1. 3naueHne pH " COLCPIKAHUC TAKCIIbIX MCTAJUIOB B OTBaJIbHOU Mopoac U IMOYUBC

OnexTpo- ConeprkaHue TSHKEIbIX METAIIIOB, MI/KT
MIPOBO/I-
oy | e, | PH Zn cd cu Sr Mn
uS/cm
TexHoreHHbI!
(otBampHas | 290...504 | 24...3,1 | 21,4...26,8 | 4,5...10,1 | 8,8...12,5 | 19,2...34,8 | 10,3...38,3
opo/1a)
YcnoBHO
(hOHOBBII
(tepHOBO- 51 5,2 16,8 3,9 6,2 54 11,3
IOJI30JTUCTAs
10YBa)
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Pe3ynbrarhl u3ydeHust o3ep, PacIONOKEHHBIX B 30HE BIHSHHS MOPOIHBIX OTBAJIOB
(Tabm. 2), MO3BOJWIM BBIIBUTH B OTOOPAaHHBIX MpPOoOax BOJBI MPEBBINICHHUE MPEaEIbHO-
JOIYCTUMBIX KOHIEHTpAlUi 3arps3HsAomuX BemecTB ¢ 6 10 70 pa3 U HU3KHE 3HAYCHHS
aktuBHOM peakuuu cpeasl (pH = 3,9...4,0). B pexe Kamenke mpeBbIlIeHHI JOMYCTUMBIX
3HAYEHUI KOHILIEHTPALU MOJUTIOTAaHTOB HE 3a()UKCUPOBAHO.

Tabnuna 2. 3nadenne PH u copepkaHme TSKEIBIX METALIIOB B BOJHBIX 00BEKTaX

Mecro, CogeprkaHue TSDKEIIBIX METAIIIOB, MI/KT
OTKyZ1a
OBLIT H
P Zn Cd Cu Sr Mn
B3AT
TPYHT

Pexa Ka-| 7,1 0,003...0,005 | 0,002...0,004 | 0,0011...0,0015 | 0,01...0,028 | 0,007...0,008
MEHKa

Oszepa [39...40| 02...062 |0,048...0,067 | 0,024...0,033 21..2,72 | 016...0,22

®opMHUpOBaHUE JUTOXUMHUYECKMX M THAPOXUMHUYECKHX OpPEOJIOB 3arpsi3HEHUS
CBSI3aHO C IpOLlecCaMHM BbIMBIBAaHUS M IOCIEAYIOIIEH MHIrpanuel o NpUpPOIHBIM
TPAHCHOPTHBIM KaHaJlaM 3arps3HSAIOLIMX KOMIIOHEHTOB OTBaJIbHOW IoOpoasl. B pesynbrare
HApyImarTCcs IUIOAOPOAME TIOYB, KAa4decTBO BOJIBl BOJHBIX OOBEKTOB; HAOIIOHAIOTCS
IPOILIECChl, MEIIAIOIINE PACTUTEIbHOCTH, BCIEACTBHE YEro BOKPYI TEPPUKOHA BO3HHMKAET
TEXHOT€HHasl ITyCThIHS.

Jlyig noBblIIeHHs] 0€30IIaCHOCTH U peadMIuTaluu 3emMelb Tepputopun HennnoBckoro
OypOyTroJIbHOTO MECTOPOXKACHUSI HEOOXOIUMO HCIIOJIb30BaTh T€OTEXHOIOTHUECKUE TTOAXO0/IbI
K €r0 OCBOCHMIO C IOCIEAYIOIEH peKyJbTHBALME MOPOIHBIX OTBAJIOB JIMKBHIUPOBAHHBIX
HI1axT. DTO HAIPaBJIEHUE XapaKTEPU3yeTCsl HATMYMEM YEThIpEX aClEeKTOB:

1) uzyuenue mpoOIeMbl BOCCTAHOBJICHUS 3€MEIb JIOJDKHO OCYILIECTBISTHCS B IIETIOM
JUI TEPPUTOPUI, HApYILIEHHBIX B IIpoIiecce 10ObIUH MMOJIE3HBIX NCKOIIAEMBbIX;

2) HeOOXOMMO YCTAaHOBJIEHUE YCIOBUN (POPMUPOBAHUS, CKIAJUPOBAHUS U XPaHEHUS
TOPHONPOMBIIIIEHHBIX OTXOJIOB;

3) Hy)KHO HCCIEOBaTh CBOMCTBA OTBaJbHOW MOPOJABI C [EIbID  BBISBICHUS
COXPAHHOCTH LICHHBIX KOMIIOHEHTOB JOJI0 JIeXKAaBIlIEel TOPHON MacChl;

4) TpebyeTcs aHaM3 BO3MOXKHOCTH TEpeBOJa 00BEKTa CKIIAAMPOBAHUS TOPHOIMPO-
MBILIEHHBIX OTXOJI0B B KaTErOPHI0 TEXHOTEHHOTO MECTOPOXKIECHNS HA OCHOBAaHUM TEXHUKO-
HDKOHOMHYECKOM OLIEHKH 3aI1acOB ChIPbS.

CoBpeMeHHbIE TMOAXOAbl NMPU BBIOOPE CTPATETMH OCBOEHHUS TEXHOTEHHBIX MECTO-
POXKIEHUII OCHOBAaHbI Ha COYETaHUU (PUBUKO-TEXHUUYECKOHM U  (PU3MKO-XUMHYECKOU
reotexHosoruil. IlepBas Oaszupyercs Ha NPUMEHEHHMM METOJAOB, 3aKJIIOYAIOUIUXCS B
M3BJICYEHUH TIOJIE3HBIX KOMIIOHEHTOB 0€3 U3MEHEHUS arperaTHOro COCTOSIHUSL 1 XMMHUYECKUX
CBOMCTB ChIpbsl U JaJIbHEHIIET0 NMPUMEHEHHUS] MEXaHHYECKOIO0 U OYypOB3pBIBHOTO CIIOCOOOB
€ro OTHENEHMs OT TEXHOTEHHOTO MaccuBa. BTopas TEXHOJIOTHs MOAPa3yMEBAET HCIOJb-
30BaHUE TEIIOBBIX, MaCCOOOMEHHBIX, XMMHYECKHX IIPOIECCOB MJis MepeBOoJa ILIEHHOTO
KOMIIOHEHTa OTBAJIbHOM Macchl B TMOJBM)KHOE COCTOsIHHE. ParyoHanbHass KOMOMHAIMs
Te0TEeXHOJIOTHI 00eCTIeYUT KOMITJIEKCHOE OCBOSHHE MOPOAHBIX OTBAJIOB U MO3BOJIUT CHU3HUTH
TEXHOTCHHYIO Harpy3Ky Ha OKpyXKaromiyro cpexny [23].

TexHomorun KOMILJIEKCHOTO OCBOEHHUSI TOPOIHBIX OTBAJOB JIMKBUIUPOBAHHBIX
TOPHOINIPOMBIIVIEHHBIX MNPEANPUATUN JOJKHBI COOTBETCTBOBATh NMPUHLMUIIAM YCTOMYMBOTO
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Pa3BUTHUS TEPPUTOPUIN U PEATU30BBIBATHCS C YUETOM 3KOHOMHUYECKHUX, KOJIOTO-PEIEBAHTHBIX
U COLUAIbHBIX (PAKTOPOB.

3AKVIIOYEHUE

Ha nocrakcmryataliuoHHOM 3Tane QyHKIMOHUPOBAHUS HEIMIOBCKMX LIAXT BMEILAI0-
e IOpOJAbI OTBaJlla M3-3a JUIMTEIBHOIO HAXOXIEHUS Ha IIOBEPXHOCTH IOABEPralluCh
nporeccaM (U3NYECKOTO BBIBETPUBAHUS M BOJHOW HSPO3UH, YTO BBI3BAIO MHIPALUIO HA
IIPUJIETAIOIINE TEPPUTOPUN TEXHOTCHHBIX HAaHOCOB, IOJUIFOTAHTOB U KHUCIIOTHBIX PacTBOPOB.
B pesynbrate c(hOpMUPOBAINCH KOHYCHI BBIHOCA CKJIAQJAMPYEMBIX OTXOIOB J10OBIUH,
OTJIMYAIOIIHAECS HEOJHOPOJHOCTh COCTaBa M CBOMCTB. BaKHOM XapakTEpUCTHKOMH,
obecrieunBarome 0€30MaCHOCTh CKJIAJUPOBAaHMUS T'OPHOM MAaccChl, SIBJISETCA YCTOHYMBOCTD
OTBaJIa, OIpeiesIAeMas C yueTOM HOPMATUBHBIX TpeOOBAHUIN K OTBAI000Pa30BaHUIO.

Bcekpeiunbie nopoast HennaoBckoro MecTopokeHusl OTIMYatTes (110 CPaBHEHUIO C
IPUPOJHBIMU TIOYBaMH) CHIIbHOKUCIOW cpenodt (pH =2,4...3,1) u ManelM coiepaHueM
TSDKEJIBIX METAJIOB, YTO CBSA3aHO C MPOLIECCAMU BBILLEIAYMBAHUSA 3arPSI3HUTENIEH U3 TOPHOU
MAacCBhl.

Bopanble 00BEKThI, HETOCPEACTBEHHO IPUJIEraAIOIINE K TEPPUKOHY, XapaKTepU3YIOTCS
HU3KUMH 3HaueHusMH kucinoTHocTH (pH =3.,9...4,0), a comeprkaHue TsXKeIblX METAIIOB B
Bozie B 70 pa3 mpeBbIIACT MPEAEIbHO-IOIYCTUMBbIE KOHUEHTpauuu. [Ipuynna nocnensero
COCTOUT B MOCTYIUICHWH TOJUTIOTAHTOB MOPOJHONW MacChl B OOBEKTHI OKPYKAIOIICH CPEIIbl,
HaJIMYUE JIaHHBIX BELIECTB BBI3BAJIO JIErPAJalMIo 3TUX 0OBEKTOB.

Bbicokas TeXHOreHHas Harpy3ka Ha IPWIEralollyl0 K JIMKBUAWPOBAHHBIM HEJN-
JIOBCKUM HIaXTaM TEPPUTOPHUIO 00YCIIOBIMBAET HEOOXOAMMOCTh IPUMEHEHHUS T€OTEXHOJIOTUI
OCBOCHMSI TEXHOTE€HHBIX MECTOPOKICHUMN, IO3BOJSIOIIMX CHU3UTh HAKOIUIEHHBIM 3KOJIO-
TMYECKUN Bpel] OKPYKAIOLIEN Cpee.

s 000CHOBaHMSI T€OTEXHOJIOTHYECKON HalpaBI€HHOCTH KOMIUIEKCHOI'O OCBOEHUS
TEXHOICHHBIX MECTOPOXKJIEHUN HEOO0XOAMMO YCTAaHOBUTb MMHEpAIbHbIN, XUMHUYECKUI
COCTaB, PACIpPENEICHUE IICHHBIX KOMIIOHEHTOB B OTBAJIBHOM MOPOJE, U3YYUTh INPOLIECCHI
npeoOpa30BaHuUsl TEXHOI€HHOTO ChIPbS.

Takum o00pa3zoMm, cTparervsi KOMIUIEKCHOTO OCBOEHHUS IMOPOAHBIX OTBAJIOB JIMKBHU-
JUPOBAHHBIX TOPHONPOMBIIUICHHBIX NPEANPUATHIA TOJDKHA 0a3supoBaThcs HAa MPUMEHEHHU
pallMOHATIBHBIX TI'€OTEXHOJOTHH, OCHOBAaHHBIX Ha KOMOMHAIMM TPOLECCOB (HU3UKO-
TEXHUUYECKOTO U (PU3NKO-XMUMHUUYECKOTO W3BJICYEHUS IMOJIE3HBIX KOMIIOHEHTOB TE€XHOT'€HHOTO
CBIPBS, UTO MO3BOJUT PACIIMPUTh BO3MOXHOCTH HCIIOIb30BAaHUS OTXOOB YTJIET00bIYH.
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JUSTIFICATION OF TECHNOLOGY FOR INTEGRATED DEVELOPMENT
OF TECHNOGENIC BROWN COAL DEPOSITS

L.V. LOBACHEVA, Cand. Sc.

Tver State Technical University,
22, Af. Nikitin emb., Tver, 170026, e-mail: firslud@mail.ru

The features of the waste dump are analyzed. The results of the study of the problem
of accumulation and impact of brown coal mining waste stored in dumps (technogenic
formations) of abandoned mines on the environment are presented, as well as the study of
waste dumps and soil samples for the content of heavy metal compounds and the level of
active reaction of the environment (pH). An assessment of the impact of technogenic deposits
on water bodies located in the zone of technogenic formation is given. The necessity and
possibility of rational development of waste dumps of abandoned mines are substantiated.

Keywords: rock dump, mining waste, integrated development, heavy metals, spoil
heap, pollutants, technogenic deposit.
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