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PaccMOoTpeHbl OCHOBHBIE MOAXOJAbl K pa3paboTKe TEXHOJIOIMH KOHCEpBalUU
TEXHOTEHHBIX MECTOPOKICHUN J00bam Oyporo yriiss. OOOCHOBaHBI TEXHOJIOTHMYECKHE
OPUHIUIBI  KOHCEPBAlUM TEXHOTEHHBIX MeCTOpoxJeHui. [IpencraBieHsl pe3ynbTaThl
UCCJIEIOBAaHMSI TEXHOI€HHOI'O ChIpbsi Ha COJAEpP)KAHME TSDKEIBIX METaNIOB U YPOBEHb
KUCIOTHOCTH. JlaHa OLEHKAa TEeOXMMHYECKHMX H3MEHEHWH, IOBPEKICHUH 3eMHOU
MOBEPXHOCTU B 30HE BIIMSAHUSA MaccuBa OTX0/0B. [IpennoskeHa TeXHOJOTUs KOHCEpBALUU
HOPOJHOIO OTBaJIa JUIsl KOMIUIEKCHOIO OCBOEGHHUS M COXPAaHEHMS PECYpCHOIO IMOTEHLMala
HeJp.

Kniouesvie cnosa: Oypblii yromb, yIJIENOPOJHOE ChIpbe, IOPOJAHBIA  OTBaJ,
TEXHOT€HHOE MECTOPOKICHHUE, KOHCEpBAllUs, KOMIUIEKCHOE OCBOEHHE MECTOPOXKIECHUM,
pecypcHbIf MOTEHIIHaN, COPOEHTHI.

BBEJIEHUE

B ropHONpOMBINUIEHHOM KOMIUIEKCE, HECMOTpsi Ha pa3pabOTKy U BHEIPEHHE
COBPEMEHHBIX TEXHOJIOTUH U CIIOCOOOB JOOBIYM, HAa CETONHAIIHUN JIEHb KIIOUEBOM OCTAeTCs
npobjemMa pa3MelIeHHs TEXHOTEHHbI 00pa3oBaHUN (TEXHOT€HHBIX MECTOPOXKJIEHHI),
OCHOBHAsi Macca KOTOPBIX c(HOpMHUpOBaHA B MOCHEAHUE HECKOJbKO necstuietuit [1, 3]. K
TEXHOTEHHBIM OOpPa30BaHMUsM OTHOCSTCS MACCHUBBI OTXOJOB J00bIYM U MepepaboTKU
MUHEPAJIBHOTO CBIPbsi, OCHOBHBIM METOJIOM OOpaIlleHHsI ¢ KOTOPBIMH 10 CHX IOp SBJISETCS
HA3eMHOE CKJIaJIMPOBAHUE, UCKIIOYAIOIIEE HA JUINTEIBHOE BPEMS 3aHATBIE MU TEPPUTOPUHU
U3 XO3SHUCTBEHHOr0 00OpOTa M CO3/AA0Iee yrpo3y AJis SKOJIOTMYecKOM Oe30MacHOCTH B
rpaHMIax ux BIUsSHUA [3-5].

[Tonoxenue ycyryousiercst TeM, uto ¢ 1994 rona 203 maxThl ObLTH TUKBUIUPOBAHEI B
paMKax pecTpPYKTypU3allMM YTrOJIBHOM HPOMBIIUIEHHOCTH M3-3a WX ONAacHOCTH U
HEpeHTa0eNbHOCTH. B OONbIIMHCTBE JHMKBUIAMPOBAHHBIX TOPHBIX BBIPAOOTOK HE OBLIU
BBITNIOJTHEHBI KOMIUIEKCHBIE TEXHUYECKUE MEPOIPHUATHS MO0 KOHCEPBALMU U PEKYJIbTHUBALUH,
YTO CTAJI0 NPUYMHON TpaHCHOpPMALMHM TEXHOT€HHO-MUHEPAIbHOIO ChIPbs, CHH)KEHUS €ro
peCypCcHOro MOTEHIMaja, a TaKkkKe OOJIBIIMHCTBA aBapuii, CBA3aHHBIX C IOBPEXKIECHUEM
3eMHO#1 MOBepxXHOCTH [4, 6].

Cxilagupyemble B MOPOJHBIX OTBajax JIMKBUAMPOBAHHBIX MIAXT OTXOJbI 3a4acTyIO
HSKOHOMUYECKU JOCTYMHBI I HCIOJIb30BaHUS KaK BTOPUYHBIE MaTepuaibl BO MHOTUX
oTpacisiX MPOMBIIUICHHOCTH, YTO CHOCOOCTBYeT pa3BuUTHIO 3(deKkTuBHOrO pecypco-
coepexenusi. Kpome Toro, TeXHOreHHbIE MECTOPOKIACHHSI 3aKPBITHIX TOPHBIX BHIPAOOTOK, KaK
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MPaBWIO, HAXOAATCA HAa TEPPUTOPUAX C PA3BUTOM TPAHCHOPTHOM M HWHKEHEPHOMU
UHPPACTPYKTYPOH, T/Ieé UMEIOTCS MOTCHIUAIbHBIC 3aKa3YMKH BTOPUYHBIX MAaTE€pPHAJIOB, UTO
MOJKET B KaKOM-TO CTENEeHH 00ECHEUYUTh ChIPHEBOE UMIIOPTO3AMEIEHUE U TEXHOJIOTUYECKYIO
HE3aBUCHUMOCTb OTE€YECTBEHHBIX IPEIIPUITHH [2].

B mHacrosimiee Bpems [ YMEHBIIEHHS HETAaTHUBHOIO BO3JIEUCTBHS TEXHOTE€HHBIX
00pa30BaHMIl Ha OKPYXKAIOIIYIO CPely IPOBOJUTCS TPU I'PYIIIBI MEPOIIPUSATHUI:

PEKyIbTUBALIMSI, HAINpPABIECHHAas Ha CHWKEHUE YPOBHA [JErpajallid 3€Mellb U
BOCCTAHOBJIEHME MX XO3iHCTBEHHOM ILIEHHOCTU B COOTBETCTBMM C LIEJIEBBIM Ha3HAUYCHUEM.
3aTparbl Ha PEKYJIbTUBALMIO 3aBUCAT OT IPUMEHSAEMOIN TEXHOJIOTMH, BU/Ia HAPYLIEHUH, TUIIA
HapYyIIEHHbIX 3eMenb [7];

JUKBUJIALUS, TIPEAIoararonas nepepaboTKy U HU3BJICUEHUE LEHHBIX KOMIIOHEHTOB
OTBAJBHOM MOPOJBI, HCHOJB3YEMBIX B pa3IMYHBIX OTpACIsAX NPOMBIIUIEHHOCTH. Heoob-
XOJIUMBIM YCIIOBHEM IPOBEJIEHHEM paboT MO AAHHOMY HANpaBICHUIO, SIBISIETCS HAIUYUE
CBOOOMHOrO TmpocTpaHcTBa (HampuMmep, BBIPAOOTAHHOTO Kapbepa) JUIS pPa3MEIICHHUS
TEXHOT'C€HHOTO ChIpbsi. Kpome Toro, nukBuaamus sBisercs HanbOoyiee JOPOTOCTOSIINM, HO U
3¢ (eKTHBHBIM CTIOCOOOM CHIKEHHST HAKOTUICHHOTO BpeJia OKpyKaromiei cpene [7];

KOHCEpBaIIHsl, SBJSIONIAsICS ONTUMAIbHBIM CIIOCOOOM OXpaHbl HAPYIICHHBIX 3eMeJb U
IpelycMaTpuBalolasl pEeLIeHUEe JBYX 3aJay: [PUPOJOOXPAHHOM, HANpaBICHHONM Ha
COKpAIllCHUE HEraTUBHOI'O BO3JCMCTBUS TEXHOTCHHBIX MAaCCHUBOB 3a CUET UX M30JIALMH OT
arpecCUBHBIX (DAKTOPOB OKPYKAKOIIEH MPUPOTHONH Cpelbl M TMO3BOJISIONICH COXPAHUTh HX
PECYpPCHBIN MOTEHLMAJ, U MPOMBIIIJIEHHOM, IPeAnoiaraiie npu pa3BUTUH COBPEMEHHBIX
TEXHOJIOTHI MepepaObOTKU U W3BJICUEHUH IOJIE3HBIX KOMIOHEHTOB IPUMEHEHUE KOMILIEKCa
MEPONPUITHIA 110 TUKBUIAIMU TEXHOTEHHBIX 00pa3oBanuii [7].

AKTYyaJIbHOCTh BBINOJIHEHHUSI pabdOT MO OOOCHOBAaHUIO W BHEIPEHUIO TEXHOJOTUMH
KOHCEpBAallUM TEXHOTEHHBIX OO0pa3oBaHUN CBs3aHa C HEOOXOJMMOCTBHIO MOJEPHHU3AUU
MUHEPAIBHO-CHIPbEBOT0 KoMIuiekca PD 1 coOTBETCTBYET CTpaTErMUECKUM LIENIIM U 3a/la4am
pasBUTHS MHHEpalbHO-ChIpbeBON 0a3pl PO no 2035 roma tpeOyromieil pa3paboTku U
BHEJPEHUS COBPEMEHHBIX T'€OTE€XHOJOIHM, HaNpaBlIE€HHBIX Ha CO3/laHUE YCJIOBUH JUIS
KOMILJIEKCHOTO OCBOEHHUS TEXHOT€HHBIX MECTOPOXKIEHUH [8, 9].

B cBs3M ¢ BbIIIENEPEUUCIICHHBIM 1IETBI0 PA0OTHI SIBJISIETCS 00OCHOBAHNE TEXHOJIOTUU
KOHCEpBAallUM TEXHOT€HHBIX MECTOPOXKICHUH JOOBIMM OYyporo yris, CIOCOOCTBYOIIEH
KOMIUIEKCHOMY OCBOCHHIO U COXPaHEHUE PECypCHOr0 MOTEHIMAaIa Help.

MATEPHUAJIBI U METObI

Pa3paboTka COBpEeMEHHBIX TEXHOJIOTH KOHCEPBAIMM TEXHOTEHHBIX 00pa3oBaHUi
OCHOBaHa Ha KOMIUIEKCE TE€0JOTHYECKUX, THAPOT€OJIOrHYECKUX, TI'€OTEXHOJIOIMYECKUX
MCCJICIOBAHMH, TIO3BOJISIFOIIUX MPOU3BECTH MOCJIECOBATEIbHBIN Psii TEXHUYECKUX PEIICHUH,
o0ecrnevynBaroINX COXPAHHOCTh PECYpPCHOTO MOTEHIIMAa, SKOJIOTHYEeCKOH CTaOWUIBLHOCTH U
0€30MacCHOCTH TEXHOTC€HHBIX MECTOPOKICHHIM.

OOBEeKTOM HCCIIeZIOBaHUS SBISETCS TOPOJHBIM OTBan Oyporo yrisi HemmmoBckoro
MecTtopoxacHusT [10JMOCKOBHOTO YrojpHOTO OacceliHa, pacroJIOKEHHOTO B FOXKHOM YacTH
€ro 3amajJIHoro CeKTopa Ha Teppuropur TBepckoil obnacTu. XapakTepHas OCOOCHHOCTh
paiioHa JOOBIYM COCTOUT B MIMPOKOM PA3BUTHU JICTHUKOBBIX OTJIOKEHUN M IPEBHUX PEUHBIX
JONIMH, MECTaMH pa30o0MIAIONINX yroibHBIE 3aJeXH, YTO Hapsagy C HalHndueM
MHOTOYHUCJICHHBIX BOJIOHOCHBIX TOPHU30HTOB OTPEEISET CIOXKHBIE THIPOTEOJIOTHUYECKUE U
TOPHOTEXHUYECKHUE YCIOBUA dKCIUTyaTaluu MectopoxaeHus [10].

Penbed 3eMHON MOBEPXHOCTH MCCIEAYEMOTO paiiOHA PACIOJIOKEHUS TEXHOTEHHOTO
o0pa3oBaHUsl BOJHUCTBINA, C HEOOJBIIMMH XOJIMHUCTBIMU y4acTkamu. CpeaHeromgoBoe
Konu4ecTBo ocaakoB cocrasisgier 500...700 MM B roJ, ypOBEHb MOKa3aTeIsl UCHAPSIEMOCTH
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370...420 MM, 49TO Hapsay cO ClIa0bIM YKJIOHOM 3E€MHOW TIOBEPXHOCTH CIIOCOOCTBYET
MOTIOJIHEHHUIO 3aIracoB IOA3EMHBIX BOJl, a TaKXe HMHTECHCHU(UIUPYET MPOIECCh BBIHOCA
YIIENOPOJHOM CMECH IO CKJIOHY TEXHOT€HHOTO MECTOPOXKICHHS C IOBEPXHOCTHBIMU
aTmMocdepHbiMu Bogamu [ 10, 11].

PazpaboTka MecTopoxacHHS B 3TOM paloHe mnpoBoawiack ¢ 1946 roma m Obuia
npekpameHa B konue 1990-x romoB B cBs3u ¢ HepeHTaOenbHOCTHIO. Komiiekc paboTt 1o
nuKBUIAUH maxTel «HenuaoBckas» ObUT MPOU3BEIEH B COKpallleHHOM (opmare, T. €. Obun
yCTpaHEHBI TOJBKO WHQPPACTPYKTYPHBIE OOBEKTHI, & MEPONPHITHS [0 MPUBEICHUIO
TEPPUTOPUU TOPHOU BBHIPAOOTKM B O€30MacHOE COCTOSIHHE (peKyJIbTUBAILIMS, KOHCEpPBAILUS,
JUKBHJIAINS ) HE BBITIOTHSUIHCH.

HccnenoBanue BKIIOYANO JBa 3Tara, Ha KOTOPBIX ISl 0OOCHOBAHUSI BO3MOXKHOCTU U
HEOOXOUMOCTH TPUMEHEHUS TEXHOJOTHMH KOHCEPBAIIMU TEXHOTEHHOTO MECTOPOKICHHUS
OLICHUBAJIUCh TEOXMMUYECKUE H3MEHEHHS, IMOBPEKICHHUS 3€MHONW TOBEPXHOCTH B 30HE
BIIMSIHUS MaccuBa oTX0J0B [12].

Ha mepBom sTame paboT mpoBOAMIACH OLIEHKA COCTOSHHS, YPOBHS TpaHChOpMaluu
NOpOJHOTrO oTBajla HenmmoBCKOro MECTOPOXKJEHUS U IpUIIerarouiel Teppuropuu. beut
caenaH oTrOop M aHanu3 00pasloB YIJIEMOPOJHOM cMecH, Mpod TpyHTa M BOJBI 03€p,
PacIoNIOKEHHBIX BOJIM3H TEXHOTEHHOTO 00pa30BaHusl, HA COEP)KAHHUE TSDKENIBIX METAIOB U
YPOBEHb KMCIOTHOCTH IPYHTA MO CTaHaapTHOU MeTouke [13-15].

JUia  uccnenoBaHUs XapakTepa W3MEHEHMH [OBEPXHOCTH IOPOAHOIO OTBaja
MPOBOAMINCH HATypHBIE HAOMIOJEHUS U HCIOJIb30BAIUCH JTAHHBIE CIYTHUKOBBIX CHUMKOB
[16].

Ha BTOpoMm »5Tame Ha OCHOBAaHUU TOJNYYEHHBIX PE3YJIbTATOB OBLTU MPEIIOKECHBI
TEXHOJIOTHS W TEXHUYECKHE PEHICHUS 110 KOHCEPBAIIMM TEXHOTEHHOrO0 00pa3oBaHUS
HenumoBckoro MmectopoxaeHuii 6yporo yris.

PE3VJIBTATBI HCCJIIEJOBAHUA
st o6ocHOBaHMSI TEXHOJOTMM KOHCEpBAllUM TMOPOJHOro oTBaia HemumoBckoro
MECTOPOXKACHUS aHAJTU3UPOBAIUCH JIaHHBIE MOHUTOPUHIOBBIX MCCIIEIOBAHUNA TEXHOT€HHOTO
MacCHBa M MPUJIETAIOIIEH TEPPUTOPUH.
Jlis OIIEHKM TEeOXMMHUYECKHUX W3MEHEHUU YIIIEeTOPOJHOW CMECH OTBaia 0oO0pasIlbl
rpyHTa Ne 1-4 uccre0oBaMCh Ha COJIEpKAHUE TSDKENBIX MeTayuioB (puc. 1).
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Puc. 1. COI[Cp)KaHI/Ie TAXKCIIBIX MCTAJIJIOB B yI‘J'ICl'IOpO,Z[HOfI CMECH

XHUMHUYECKHUM aHaInu3 06p8.3LIOB TPYHTa IMOKa3aJl OTHOCHUTCIBHO HEBBICOKOC COLCP-
JKaHHE TSKENIBIX METAJJIOB B OTBAJIbHOM mopoac, B OCHOBHOM HHIKE HOPMATHUBHBIX 3Ha‘IeHHf/II,
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a ypoBeHb mnokazarens pH usmensuics B npenenax 2,4 no 3,1, 4To co3gaeT yciaoBUA IS
BhIIIICJIa4YUBaHUA U, COOTBETCTBCHHO, NOABMKHOCTU XMMHNYCCKUX BCIICCTB U3 TCXHOI'CHHOI'O
MECTOPOXKIACHHUS.

Copepxaiiuecss B IOPOJHOM OTBAJ€ COEAUMHEHMSI CEpPbl BMECTE€ C KHUCIO-
TOPACTBOPUMBIMH ~ COCIMHEHHUSMU  TSDKENBIX  METaUIOB NpU  B3aUMOACHCTBUM  C
aTMOC(bepHBIMI/I oCaJJlKaMH CMBIBAKOTCAd C IOBCPXHOCTH TCXHOICHHOI'O MacCCHMBAa Ha
OPUPOAHBIN JanamadT, 3arps3Hss MOYBBl U OMKaWIINe BOJHBIE OOBEKTHI. Pe3ynbTaThl
HCCIICAOBaHUA BOJbI M3 PACIIOIOKCHHBIX B 30HC BJIMAHUA OTBAJIa O3Cp MPCACTABJICHBI Ha
puc. 2.
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Puc. 2. CoaepmaHHe TSKCJIBIX METAJIJIOB B 03€Pax, HAXOAAIUXCA B 30HC BJIMAHUA
HGJ'II/I,I[OBCKOF O IMOpOAHOI'O OTBAJIa

Pe3ynbTarthel HATypHBIX HAONIOJCHUN TMOKA3bIBAIOT, YTO BOJOPACTBOPHUMBIE COENIH-
HEHUS XUMHUYECKHUX BEIIECTB, MHPMIBTPYSICh Yepe3 TEIO0 TEXHOTCHHOTO MECTOPOXKJICHUS B
BOJIOHOCHBIE TOPH30HTHI, CIIOCOOCTBYIOT (DOPMHUPOBAHHIO BEPTHKAIBHONW MUTpAIlUU
dbunpTpaTa MOPOIHON MACCHI B TPYHT €0 OCHOBAHUSI.

BeptukanpHas Murpanus BemiecTBa B TNyOb TEXHOTEHHOTO MacCHMBa uepe3
MMOYBOTPYHTOBYIO TOJIIIY OMUCHIBAETCSI OTHOMEPHBIM YPAaBHEHHEM KOHBEKTUBHOU MU Py3umu,
KOTOPOE B CIy4ae HUCXOJAIIET0 BEPTUKAIBHOTO MOTOKA nMeeT BUJ [16]:

ac a%c ac i
H3E—DE—V£—’YC, (1)

HayalbHble yciaoBUs ypaBHeHU (1):

t=0:C(z,0) =Co(2);
rpaHu4HbIe ycinoBus ypaBHeHus (1):
ac(o,t)

z=0:[C(0,t) —C,]Jlv=D P

z=L:C(Lt) = C,,, wm % =0,

t>0

riae Ce, C.s, Co — COOTBETCTBEHHO KOHLIEHTPAIM BELECTBA B (PUIIbTpaTe, B TPYHTOBBIX BOJAX
u HadanbHas ((oHOBas) KOHUEHTpauus; N, — d¢deKTuBHas TMOPUCTOCTh TPYHTA,;
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D — ko3¢ dunrentT koHBeKTUBHON nuddy3un; V — CKOPOCTh GuUibTpanuu; Y — Kod3pHUIueHTt
CKOpoCcTH TpaHchopmanuu BemecTBa; t — BpeMs; Z — cedeHue 1uiacta; L — mpoTseHHOCTh
MIOYBOTPYHTOBOM TOJIIH.

CornacHo pe3ynabTaTaM BBIYUCIUTENBHOTO JKCIEPUMEHTAa 1O TPOTHO3Y pacmpo-
CTpaHEHHUsl BEUIECTB B IIYOMHY MOPOJHON MaccChl, MUTpPAllUsi TOKCUKAHTOB C MOBEPXHOCTH
TCXHOI'CHHOI'O MaCCHUBA IPUBOAUT K 3arpsA3HCHUIO I'pPyHTa W NOACTUJIAIOIIUX I1OPOA, 4YTO
CO3/a€T HKOJIOTMYECKYIO OMAaCHOCTD ISl IPUJIETAIOIINX K OTBAIIy TEPPUTOPHUH.

dopma penbeda MECTHOCTH M OPHEHTANMS CKIOHOB TEXHOTEHHOTO OOpa3oBaHUS
HennpoBckux maxT mo3BoJis€T HA OCHOBAHWUHU JAHHBIX KOCMHMYECKON CHEMKH OINpEAeIUTh
HarpasJICHHUA IOBCPXHOCTHBIX BOJHBIX IIOTOKOB, (bOpMI/IpyIOIJ_II/IXC)I 1o BIIMAHHUEM
aTMochepHBIX 0caaKoB (puc. 3).

Puc. 3. ®parmMeHT CliyTHUKOBOM KapThl IOPOJIHOTO OTBaIa
Henunosckoro 6ypoyronbHoro mecropoxaenus [17]: 1 — koHTyp mOpoOHOTO OTBaja;
2 — HampaBJIeHUs ABM)KEHHSI TIOBEPXHOCTHBIX BOJHBIX TOTOKOB
BMECTE C YIIIEIIOPOAHON CMEChIO

AHanu3 CIyTHUKOBBIX KapT MO3BOJIUJ BBIIBUTH OTCYTCTBUE IPOBEIEHUS KOMILIEKCA
TOPHO-TJIAHUPOBOYHBIX M TOPHO-PEKYJIBTUBALMOHHBIX pPA0OT MO (HOPMUPOBAHHIO aApXH-
TEKTYpbl IOPOJHOTO OTBaJla U CHM)KEHHUIO €r0 HETaTUBHOT'O BO3IEMCTBHS Ha IpUJIEraolne
TeppuTOpuu. B pe3ynbraTe MOA BIMSHUEM MPHUPOJHBIX M AHTPONOIEHHBIX (aKTOPOB
MPOMCXOTUT TMEpEeMEIIeHUe YTICTIOPOHON CMECH Ha JIaHAmA(T, YTO COKpamaeT TUIONAIb
HA3€MHOM paCcTUTENBHOMN 3KOCUCTEMBI.

HccnenoBanne CIyTHUKOBBIX CHUMKOB M HaTYPHbIE HAOJIIOJCHUS [TO3BOJIMIIN BBIIBUTh
neGopMannio MOBEPXHOCTH OTBajla, BO3HHUKIIYIO B pPE3yJbTaTe BO3JCHCTBUS BETPOBOW M
BOJIHOM 3PO3UH, CIIOCOOCTBYIOIUX BBIAYBAaHHIO, Pa3MbIBY, CMBIBY IIOPOJ M ()OPMHUPOBAHUIO
IpOCajioK, OChIneH, TpemuH (puc. 4). PaccMoTpeHHble npolecchl NPUBOIAT K (HU3UUECKUM
HOTEPSIM TEXHOTEHHOTO ChIPbSl M CHUKEHUIO IIOTPEOUTENBCKUX CBOMCTB €r0 KOMIIOHEHTOB.

JUia  coxpaHEHMsI pEeCcypCcHOro IOTEHIMala NOopoJHOro orBana HemmpoBckoro
MECTOPOKIECHHUS, IPEJOTBPALIEHNUS €0 KOHTAKTA C arPECCUBHBIMU (DaKTOpaMH OKpY’Karolien
CpeZbl M CHUKEHHs HETaTUBHOTO BO3JCHCTBUS TEXHOTEHHOTO 00pa30BaHMs Ha MPUJIETaIoIINe
TEPPUTOPUU MPEATIAraeTcs MPUMEHUTh TEXHOJIOTHIO KOHCEPBALIUH.
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Puc. 4. IloBepxHOCTH CKJIOHA MOpoIHOTO OTBaja HenumoBckoro mectoposxaenus | 18]

Ha ocHOBe pa3paboTaHHBIX OTCUECTBEHHBIMHU CIICIIUATMCTAMU TEXHUYECKHUX PEIICHUN
[2, 7, 19] mo xoHCepBaIMK TEXHOTEHHBIX MECTOPOXKIACHHIA MPEIIOKEHO MPOBECTU PabOTHI B
HECKOJIBKO 3TaroB. Ha HawansHOM 3Tarne HeoOXOUMO BEHITIOJHUTH IJIAHKPOBOYHBIC Pa0OTHI,
BKJIIOUAIOIIUE BBINOJIAXKUBAHUE TIOBEPXHOCTH M OTKOCOB IMOPOJHOTO OTBala, yCTpaHEHHE
COpPHOM PacTHTEIBLHOCTH, YOOPKY Mycopa.

Jlis pa3ymioTHEHUS <«IEXKANIbIX» TMOPOJHBIX OTXOJI0OB PEKOMEHIYeTCS MPOBOAUTH
PBIXJICHHE BEPXHEH TOJIIM TPYHTA TIOBEPXHOCTH TEXHOTCHHOTO 00pa30BaHUs HA TIyOUHY JI0
1 M.

Ha BTOopom 3Tamne ¢popMupyeTcs cucTeMa U30JISIIHA TEXHOTEHHOT'O MECTOPOKICHHS OT
BO3/ICHCTBUS arpecCUBHBIX MPUPOAHBIX (PakTOpoB (puc. 5).

SRR
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Puc. 5. KoncTpykuus kKoHCEepBaIuy MOPOJHOTO OTBajla:
1 — Teno mopoAHOTO OTBaNA; 2 — CJIOW MEIMOPATUBHOTO TOPHSIHOTO COPOEHTA;
3 — razopeHaxHbIN CIIOH; 4 — TUAPON3OJIAIIMOHHBIN CIIOH; 5 — BOJTHO-IPEHAXHBIN CIIOH;
6 — 3aIUTHBINA CI0W TPYHTA; 7 — MIPOTUBOGUIBTPAIIMOHHAS 3aBECa;
8 — KOHTYPHBIIT BOJIOOTBOIHBIN KaHAT, 9 — JpeHaXHBIC TPYObI
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[locne pbIxyieHUsT TMpeajaraeTcsi HaHECTH Ha YIVIETIOPOAHYIO CMECh CJIOU
MEJIMOPAaTUBHOTO COpOEHTa Ha OCHOBE TOp(a, KOTOPBIA MO3BOJIUT 3aJepXkKaTb B MOPOIHON
TOJILIE BOJOPACTBOPUMBIC COCIUHEHHUS TSDKEIBIX METAIJIOB M YMEHBIIUTh HMX BBIHOC M3
otBaina [19, 20]. [ToBepx copOIIMOHHOTO CI0s GOPMHUPYETCS Ta30BbIi APEeHaX U3 MICOHS WIH
raJibku JUIsi TACCMBHOTO OTBOJA Tra3oB M3 Teja TEXHOIeHHOro maccupa. Crieayroumm
YKJIa/IbIBAETCSI TUAPOU3OJISILIMOHHBIN CIIOM, BBIIIOJIHEHHBIM U3 T€OTEKCTUIIBHBIX MaTepHaJIOB,
JUISL  3allUTHl Ta30JIPEHAKHOTO CJI0s OT MEXaHWYeCKHX moBpexaeHui. Jlns oTBoxaa
aTMoc(hepHBIX 0CAJIKOB CBEPXY HAHOCUTCS APEHAXHBIN cioi [2]. Ha BepiInHe TEXHOTEHHOTO
MaccHBa YKJIaJbIBACTCS 3aLIUTHBIN CIION TpyHTa WK Topda.

Ha 3axirounTenbHOM JTame MNPOBOAUTCS KOMIUIEKC MEPONPUATHN IO 3aIluTe
TPYHTOBBIX BOJl OT HETaTUBHOTO BO3ACUCTBUS (QuMiIbTpara, CHOPMHPOBAHHOIO B TeJe
NOpPOJHOrO oTBaja. [ aKKyMyJIHpOBaHMsI BEPTUKAJIBHBIX BOAHBIX I[OTOKOB B paiioHE
pacrojoKeHUs] MOPOJHOTO OTBajia Mpeajaraercs MPUMEHUTh MNPOTUBO(OUIBTPALMOHHOE
YCTPOMCTBO B BUJIE KOJIbLIEBOM 3aBeChl. B pe3yibTaTe MOTOK 3arps3HEHHBIX IPYHTOBBIX BOJ
Oyner coOupaThCsi BHYTPUM KOHTYpa 3aBeChl M IE€PEXBAThIBATHCS C IOMOIIBIO TPYyO
KOJIBLIEBOI'O ~ JIpE€Ha)ka IMpU IMPOXOXKJICHUM Yepe3 BOJOHOCHBIM  ciiod. I[IpoTuBo-
bunbTpalMoHHas 3aBeca MPeICTaBseT CO0O0M TPaHIIE0, B KOTOPOU pa3MenaloT MaTepuan ¢
HU3KUMU (DUIBTPAIIMOHHBIMH CBOWCTBaMHU (Hampumep, riauHbl). [lOBEpXHOCTHBIA CTOK
CcOOMPAIOT C MOMOIIBIO KOJIBIIEBOTO COOPHOTO KaHama.

3AKVIIOYEHHUE

[IpoBeneHHBIE HA TEXHOT€HHOM MECTOPOKICHHHN HCCIIEIOBAHUS MO3BOJIAIOT CHENIATh
CJIEYIOILNE BBIBOJIBI:

1. HpOBGI{GHa OLICHKAa COCTOsIHUA HGJII/IZ[OBCKOFO TEXHOICHHOTI'O MCCTOPOXKIACHUSA IJIA
000CHOBaHHSA TPUMEHEHHUS TEXHOJOTUU KOHCEpBAIlMM MOPOJHOTO OTBaJla B LEISIX €ro
KOMIIJIEKCHOTO OCBOEHHSI.

2. AHanu3 TOpPOJHOM MacChl Ha COJepXaHHe TsDKEIbIX METAIOB U ypoBeHb pH
IMMO3BOJIMJI BBIABUTL IMPOLECCHI BBIMICTIAUYNBAHUSA HCCICAYEMBIX XUMHNYCCKUX BCIICCTB BMCCTC
¢ aTMoc(epHBIMH BOJIaMU U MX CMBIB C MIOBEPXHOCTH TEXHOTEHHOTO MaccHBa Ha TIPUPOIHBIH
J'IaHI[IHa(l)T, 4TO MPHUBOJUT K 3arpsA3HCHUIO ITIOYB U OmKalIInx BOJHBIX 0O0BEKTOB.

3. BomopacTtBoprMble COeTUHEHUSI XUMUYECKUX BEUIECTB, UHPHUIBTPYACH Yepe3 TEJO
TEXHOT€HHOT'O MECTOPOXKJEHHUSI B BOJIOHOCHBIE TOPU3OHTHI, CIIOCOOCTBYIOT (hOPMHPOBAHUIO
BEPTUKAIBHON MHUTpaIiu (pUiIbTpaTa mOpoIHON MacChl B TPYHT €r0 OCHOBAHUSI.

4. Ilyrem aHanu3a CHYTHUKOBBIX CHHUMKOB M HATypHBIX HaOJIOJIEHUN BBISIBIECHA
nedopMarusi TOBEpXHOCTH OTBajia, KOTopas sIBUIACh PE3yJIbTaTOM BO3ACHCTBHSI BETPOBOM,
BOJIHOHM 3PO3WH, CIOCOOCTBYIOUINX BBIAYBAHUIO, PA3MBIBY, CMBIBY MOPOJ U (HOPMUPOBAHUIO
MPOCAZOK, OCBITIEN, TPEIIUH.

5. Jlns coxpaHeHHs pecypCcHOro TOTEHIMana MOPOAHOro oTBaja HenumoBckoro
MECTOPOKACHHUS, MPEAOTBPAILECHUS €r0 KOHTAKTa C arpeCCUBHBIMH (PaKTOpaMU OKPY Karollei
cpeapl M CHIDKEHMS €ro HEraTMBHOIO BO3JCHCTBUS Ha MPWIETAIONIUE TEPPUTOPUHU
MNPpEAIOKEHO NPUMCHUTH TCXHOJIOTMIO KOHCCpBAIUKM TEXHOI'CHHOI'O O6p330BaHI/I${, KOTOpas
BKIIIOYAET TUIAHUPOBOYHBIE Pa0OTHI, MEPONPUATHS MO (HOPMUPOBAHUIO CHCTEMBI H30JSIIUU
MMOpOAHOTO OTBAJIa U KOMIIJIEKC TCXHUYCCKHUX peI]_IeHI/Iﬁ 110 3alIUTE NPUPOIAHOTO J'IaHI[HIa(bTa
OT HETraTHUBHOI'O BJMSHUS BEPTUKAIBHOM MUIpPAllMM TOKCHUYHBIX COCIMHEHUW NOPOJHOM
MAaccChl.

Takum o00pa3oM, MNPUMEHEHHE TEXHOJOTMH KOHCEpBallMd IMOPOJHOTO OTBaja
o0ecreunT 3(1)(i)eKTI/IBHy10 HU30JIAOUI0 TEXHOICHHOTO CBIPbA OT BJIUAHUA HCETAaTUBHBIX
MPUPOJHBIX SBICHUH, CIOCOOCTBYIOIINX MPOTEKAHUIO XUMHUECKUX U (PU3UKO-MEXaHUIECKUX
peaklMii, 1 UCKIFOUNT JaJbHEHUIINE MOTEPH LIEHHBIX KOMIIOHEHTOB CKJIAJUPYyEMOW MOPOJIBI,
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TEM CaMbBIM CHOCOOCTBYS COXPAHEHHIO HMX PECypCHOTO TOTCHIMada W SKOJOTHYECKOH
0€30IaCHOCTH MPUJIETAIOMINX PUPOTHBIX JTAHIIA()TOB.
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JUSTIFICATION OF TECHNOLOGY OF CONSERVATION OF BROWN COAL
WASTE DUMPS FOR PURPOSE OF COMPREHENSIVE DEVELOPMENT
AND PRESERVATION OF RESOURCE POTENTIAL OF SUBSOIL

L.V. LOBACHEVA, Cand. Sc.

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

The main approaches for the development of technologies for the conservation of
technogenic brown coal mining deposits are considered, the technological principles of
conservation of technogenic deposits are substantiated. The results of a study of technogenic
raw materials for the content of heavy metals and the level of acidity are presented. An
assessment of geochemical changes and damage to the Earth's surface in the zone of influence
of the waste array is given. A technology of rock dump conservation is proposed for the
integrated development and conservation of the resource potential of the subsurface.

Keywords: brown coal, hydrocarbon raw materials, rock dump, man-made deposit,
conservation, integrated development of deposits, resource potential, sorbents.
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