BU3HAYEHO CEPEIHHLOKBAAPATUYHE BIIXWICHHS BIATBOPIOBAHOCTI: G5, =+0,091
m3B/rox.

[Ipu oMy KOEdiIieHT WMOBIPHOCTI CUCTEMATHYHO! MMOMUWJIKH JOPIBHIO-
BaB (hakt.=1,0073 (mpH 1116,=2,576, tpaer < trasn) IPU WMOBIPHOCTI BHCHOBKY
99% (p=0,99).

[{i 1aHi KOHTPOJIIO MiATBEP/KYIOTh BUCOKY HAIWHICTh BUKOHAHUX BUMI-
pIOBaHb FraMMa-METO/IOM.

BucHOBKM Ta HAPAAMOK NMOAAJBIINX JOCTiIZKEHb

[TpoBeneHi pamioeKOIOTIUHI JOCTIKeHHS [HTYJIebKOTO pOJOBHUINA B
kap’epi [TAT «Ial"3K» 103BOJSIOTH 3pOOUTH HACTYITHI BUCHOBKH.

1. AHani3 pe3ynbTaTiB 3aMIpiB paJll0aKTUBHOCTI YCTYIIB Kap €py J103BO-
JSI0TH 3a3HAYUTH, 10 OUIBIIICTh NPUPOAHMUX THUIIIB MOPIJ XapaKTEPU3YIOThCS
JOCUTh HE3HAYHUM TPUPOJHUM TamMa-BUIIPOMIHIOBAHHSM, SIKE HE TEPEBUIIYE
0,28 mk3B/roa. Y BiAMOBIAHOCTI 10 HOPM pajialiifHOi Oe3MeKH, IOpoaIu B Me-
kKax Kap’epy MO paJiOaKTUBHOCTI BIJMOBIIAIOTH MOPOJAM IMEPIIOro Kiacy.
IIpoTe KOHIIIOMEpaTH CKEJIFOBATCHKOI CBITH MAalOTh IMIJABUIIECHUHN pajiaiiiiHuii
don, skuii nepepuirye 0,65 Mx3B/ro.

2. 3a JaHUMU XIMIYHUX JTOCIHIKEHb €(PEKTUBHA MUTOMA aKTUBHICTh IPH-
POMHUX PATIOHYKIIAIB Y OLIBIIOCTI PI3HOBHIB Py 1 BMINIYIOUHX TIOPiT HE
MIEPEBUIILYE€ HOPMATUBHUX MOKA3HUKIB ISl TIEPIIOTO KJIacy MiHEpaIbHOI CHPO-
BunM (370 br/kr 3rinno HPBY-97 11.8.6.1.6).

[Topoau 1m0 CKIAAYIOTHCS Y BIABAIM MO PAJIOAKTUBHOCTI BIAHOCATHCA 10
NEPILIOTO KIAcy 1 He 3arpoKy0Th HABKOJIUIITHBOMY.

3. HanpsMku moaanbIiuxX paaioeKoNIOTIYHUX JOCTIIKeHb Tpeba 3ocepe-
JUTH Ha TOPOJAaX CKEIIOBATCHKOI KPUBOPI3BKOI cepii Kl XapaKTepU3yHThCS
TIJIBUIIICHUM paiaiiHuM (pOHOM.

Cnucok nimepamypu.

1. Bumoru moao0 OIIHKYA IPUPOAHOT pailoaKTUBHOCTI KOPUCHHUX KOIIAIMH
(3arBepmxeno Hakazom JIK3 Ykpainu Ne 106 Bix 15.12.19971.).

2. CucteMy HOPM 1 IPAaBWJI 3aXUCTY BiJ 10HI3YIOUMX BUIPOMIHIOBaHb B
oynisaunrsi (JIBH B 1,4-1,01-97).

3. IHcTpykItisg 13 3acTocyBaHHS Teo(i3WIHUX METOJIIB Ha TIPHUYOI00YB-
HUX mianpuemcTBax MiHictepcrBa yopHoi Metanyprii CPCP. binropon, 1979. -
35c.

4. Hopmu paniariitnoi 6e3nekn Ykpainu (HPBY - 2000). Kuis. -84 c.

5. TpeboBaHUs K OLIEHKE €CTECTBEHHOW PaJMOAKTUBHOCTH MOJIE3HBIX HC-

KOITAEMBIX MPHU MPOBEICHUH TOPHBIX PabOT Ha MECTOPOKICHUIX CTPOUTEIHLHO-
ro ceipbs, Kues, 'KC, 1997. -45c¢.

YK 639
I'VBUHI'.I'., 'YBUH I'.B., JIPOLI T.IL

I'BY3 «KpuBopoxkckuii HallMOHAIBHBIA YHUBEPCUTET»
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KAUYECTBO OKPYXKAIOIIEN CPEJIbI BMECTAX
PACITIOJIOKEHUSA NTPEAITPUATHUU 'OPHO-
METAJIJTYPITHYECKOI'O KOMILVIEKCA (I'MK)

B cmamwve paccmompenvt ocHo8Hbie UCTMOUHUKU U NPUYUHBL 302PAZHEHUS
OKpyHcarouell cpedsl 8 pauonax pasmewjenusi npeonpusmuii I MK.

Y ecmammi poszensnymi ocHosHi ddicepena i npuyuHu 3a6pyOHeHHs HABKO-
JUUHBO2O cepedosulyd 8 patloHax pomiwents nionpuemcms I'MK.

The article describes the main sources and causes of pollution in the areas
where mining companies.

OnHOl U3 OCHOBHBIX MPUYMH 3arps3HEHUs] aTMOC(HEPHI SBISETCS CKUTA-
HUE TOIUIMBA, & BOJIbI COPOC HEOUMINIEHHBIX CTOKOB B BOAoeMbl. [IpuBoasTcs
MEpBI 10 03/I0POBJIEHUIO BOJHOTO M BO3AYIIHOIO 0acCEHOB B MECTaxX JUCIIO-
karu komonHatos ' MK.

TexHOreHHOe BO3/ICHCTBHE HA OKPYKAIOIIYIO CPEy MPUBOIUT K IKOJIOTH-
YECKUM TOCJEACTBUM, T.K. HAPYIIAET YCTOMYUBOCTh IKOCUCTEM U UX MPOIYK-
TUBHOCTh, K COIIMAJIbHBIM TOCJEACTBUSIM, MPUBOJS K POCTY 3a00JIeBAEMOCTH,
HNOHMKEHUIO pabOTOCIIOCOOHOCTH, BBI3bIBAsSI T€HETUUYECKUE NE(PEKThl U YMEHb-
masi MPOJOJDKUTEIFHOCTh KU3HU JIIOJICH, K 9KOHOMUYECKUM TIOCIEACTBHSM,
yMEHBIIas KOJIMYECTBO U MPOAYKTUBHOCTD CETbX03yTOANM, YXY/IIIasi KaueCTBO
Y YBEJINYMBas ce0€CTOMMOCTb MPOTYKIUH.

MexayHapoJIHBIM COOOILECTBOM AJIsi MIPENOTBPAIIECHUS SKOJIOTHYECKUX U
COIMAIBHBIX KaTacTpod pa3paboTaHa KOHIIEHIUS YCTOMUYUBOTO pa3BUTHS. YC-
TOMYMBOE pPa3BUTHE — ATO COIHUATBHO-IKOHOMHYECKOE Pa3BUTHE C IIEINIBIO
oOecrieyeHus! JOCTOMHON KU3HU HBIHEIIHUX TOKOJIEHUH Jrofieil 6e3 yiepoa
JUTst Oy TyIIUX TTOKOJICHUH.

CpencTBo HOCTUKEHUS TAKOM LEIN — SKOHOMUYECKHUI pOCT, OTPaHUYEHUS
- COCTOSIHME OKpYy»Karouieu cpenibl. CIpaBUThCS € DKOJOTMYECKUMHU yTIpO3aMu
OJTHOM Jake KPymHOW cTpaHe He moj cuiy. CremyeT MpOBOIUTH MOJTUTHUKY
KOJUIEKTUBHOM 9KOJIOTHYECKOI 0€30MacHOCTH B MUDE.

Okonoruyeckas curyanusi B MK Vkpaunsl He OnaronpusiTHasi, €ciid He
ckazaTh mioxas. OTCyTCTBYET JOCTOBEpHAasl KapTUHA HKOJIOIMYECKOTO COCTOS-
HUS OTpaciu. A TPUHUMAEMBbIC PEIICHUS MO YJIYYIIEHHUIO COCTOSHHUS OKpPY-
KAroIIEH cpe/ibl, KaK MPAaBUIIO, HE BBHITTOIHSIOTCS B HEOOXOIUMBIX 00bEeMaXx.

PaccMoTpuM KpaTKO OCHOBHBIE OCOOCHHOCTH TEXHOTEHHOM Harpy3Kd Ha
npumMepe KpuBopoxckoro xkene3opyaHoro 6accerina [1]:

- cOpoc 00OPOTHBIX BOJI O€3 OUUCTKU WJIM C YACTUYHON OYMCTKOM B pEeKHU
Cakcaranp u Wurynern B konndectBe 200 MaH M° €KErogHo, B T.4. MIAXTHBIX
BHICOKOMHUHEPAIN30BAHHBIX BOA B 00beme 11-12 muH. M°. JIpeHaskHbIe BOJbI
[I1aXT, KapbepOB U KOMMYHaJIbHbIE CTOKH, UMEIOIINE KUCITYIO Cpeay, MPOHHUKA-
I0T B TOPHBIE IOPO/bI KAPOOHATHOIO COCTaBa U MPUBOIAT K 0Opa30BaHUIO JIO-
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KaJIbHBIX KapCTOBBIX BOPOHOK, KOPPO3UHU U MPOCEAaHHI0 (YyHIAMEHTOB 3/1aHUI
U COOPYKECHUH;

- MHOTOJICTHEE OTKAYMBAHHME BOJBI M3 TOJ3EMHBIX BBIPAOOTOK MPHUBEIO K
HapYIIEHUIO TUAPOTEOJIOTHIECKOTO PEeKUMa peruoHa Ha rryouny oosee 1,0 km
U nojTorieHuto cpbitie 9,0 ThIC. ra TOPOJICKON TEPPUTOPUH;

- CKJIaIMPOBAHUE OTXOJIOB TOJILKO TOPHOPYIHBIX MPEANPHUSATHI B KOJTUYE-
cTBe 12 M/ T MPUBENIO K BOZHUKHOBEHHUIO TEXHOTCHHBIX MECTOPOKICHHIA;

- CYIIECTBEHHOE 3arpsi3HeHne aTMoc(epsl B CBSI3U € BHIOpOCAMH B HEE CO-
TEH THICSY T TBUIM U ra3000pa3HbIX BemiecTB. [Ipu B3ppIBax Ha Kapbepax Ha
pacctosauu 1-1,5 km [1/JIK no neimm npesbimaercs B 15-20 pas, B reuenue 1-4
4acoB B paaunyce 2-4xkm u3 nbuieBoi Tyun pacceuBaetrcs ot 200 go 500 T nbum
KpynHOCThIO MeHee 5 MkM (97-99,5%). Ha xBocroxpanunuinax npu Betpe 4-9
M/c Ha mambOax oOpa3oBaHUs KOHIEHTpaIus MbumH Kosebsaercs ot 32 mo 600
Mr/M° |, MHOTIa Ha paccrostaun 3-3,5 kM [1JIK npeBbimraercs B 5 pas.

B I'MK 6oJibiiie BCEro OKpysKarollyr Cpeay 3arps3HsioT arjioMeparioH-
Hble (pabpuku, mocTpoeHHble B 0ocHOBHOM B 1950-1960 romax. BeiOpocs! nbuiu
Ha HUX COCTaBIIAAIOT mopska 36% ot Bcel MmblTh KOMOMHATOB B pacuére Ha 1 T
ctamu. bojpimas dacTte BBIOPOCOB MPHXOIUTCS Ha Ta3000pa3HbIC BEIIECTBA.
Eciu cpaBHUTH OTEYECTBEHHYIO METAJLUTyPIHIO ¢ METALTYpPTHUEH 3apyOeiKHBIX
CTpaH, TO BBIOPOCHI Ha METKOMOMHATax YKpauHbl Ha TOHHY ctanu B 10 pa3
0o0JbIIIE, YEM HA 3apyOEIKHBIX, COACPKAHUE BPEAHBIX Ta3000pa3HbIX BELIECTB B
HuX Oonbiie B 3,3 pasza. YelnbHble BHIOPOCHI OCHOBHBIX 3arps3HSAIOIINX Be-
miecTB Ha 1 T BHIUIABISEMON CTAIA U UX PACIIPEICIICHUE IT0 OCHOBHBIM METaJl-
JYPTUYECKUM TIepelieliaM Ha penpe3eHTaTHBHOM mnpeanpusituu ctpan CHI
npuBeneHbl B Tabmuie 1[2], a B Tabiuie 2 ykaszaHbl yeidbHbIC BHIOPOCHI 3a-
IPSI3HAIONIMX BeliecTB Ha 1 T ctanu Ha npeanpusatuax ctpad CHI' u 3ananHoi
EBponbr [3]. Kak cnemyer w3 TaOnwmbl 2, METATYypPrUYeCKUE MPEIIpPUSTHS
ctpad CHI" umeroT BBIOPOCHI B HECKOJIBKO pa3 OoJIblIe MO CPABHEHUIO C 3amajl-
HOEBPOMNEUCKIMH U B CpaBHEHUU C OCKOJIBCKUM JIIEKTPOMETAILTYpPrHUECKUM
KOoMOMHAaTOM B Poccuy, HCMONB3YIOMNUM TEXHOJIOTHIO OECKOKOCOBOWM MeTal-
Aypruuy,

- HapymieHue 3eMenb (34 ThiC. Ta) MPU HE3HAYMTEIBHBIX TEMIAX UX pe-
KYJIbTUBAIIMH, a TaKXKe HEOOXOAMMOCTh OTBOJA 3e€Melb, B T 4. CenbX03yToui,
T0JT CKJIaIMPOBAHUE TBEP/IBIX M KUJIKUX OTXOJIOB;

- 3HAYUTEIHHOE 3arps3HEHHE MOYB TOKCHUYHBIMU XUMUYECKHUMH SJIEMEH-
tamMu (10 30 TOKCHYHBIX 3JIEMEHTOB, 18 M3 KOTOPBIX OTHOCATCS K IIEPBOMY,
BTOPOMY U TPEThEMY KJIacCaM OTIACHOCTH IT0 TOKCUYHOCTH IS uenoBeka) [4];

- JIOTIOJTHUTEIIbHASL BBICOKAsS JI030Basi HArpy3Ka OT MPHUPOJIHBIX PaTUOHYK-
aunoB (pagon 222) [5];

- TpeJieNibHasl KOHIIEHTPAIUsl HAPYIICHUN 3€MHON KOpPBI M Pa3BUTHE JK30-
TeHHBIX TEOJIOTHUECKHX MpOoIeccoB (OMOI3HM, MPOBAJbBl, KapCT, MPOCETaHUE
MI0YB) HEOTEKTOHMYECKUX TPOIEcCcOB (pa3ioMbl 3eMHON KOpPBI M IBIKCHUE €€
0s10K0B). O0IIHIe 00BEMBI 3MHOM KOPbI, KOTOPBIE MOIBEPKESHBI aHTPOTIOTCHHBIM
reoMexaHHuecKuM Tporieccam B KpusGacce cocrapisiior 16-17 miupa M Maccoit
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0k0710 50 MJIpJT T NP MHTEHCUBHOCTH Hapymienuit 117-118 mun. M°/roj, KoTo-
pasi €XKeroJJHO BO3pPAcTaeT BCJEICTBUE OTKPBITBHIX M MOA3EMHBIX TOPHBIX pabOT
oGpasoBaock Gonee 6 Mpa M mycTot. Bee 3T0 UpeBaTo BOSHHKHOBEHHEM TEX-
HOTEHHBIX 3eMJIETPSCEHUH, IPUPO/Ia KOTOPHIX TOKAa TOYHO HE BBISICHEHA.
Tabnuna 1
Omxo0bl 06pasyowuecs Ha penpe3eHmamueHoOM Memaiiypeuieckom npeo-
npuamuu cmpan CHI 6 pacueme na 1 m vinnasnsemoii cmanu.

Juoxcun OKcuab Oxcup
Busr JHIS1S Cymma
cephl a3oTa yriaeponaa
MIPOM3BOJICTBA
Kr/T % Kr/T % Kr/T % Kkr/T % kr/T %
Arnomepanus 1,785 | 36,5 | 1,717 | 53,5 | 0,55 | 20,0 | 27,2 | 74,0 | 31,25 | 65,15
[IpousBoacTBo
0485 94 | 0,350 | 10,9 | 0,27 9,8 299 | 805 | 4,095 | 8,55
KOKca
JlomenHoe
0,666 | 129 | 0,090 | 2,8 | 0,074 | 2,7 1,86 51 2,64 5,80
TIPOU3BOJICTBO
CraneriaBiiIbHOE
0,987 | 19,2 | 0,217 | 3,7 | 0,612 | 22,2 | 3,92 | 10,65 | 5,635 | 11,77
TIPOU3BOJICTBO
Jlpyrue
1,257 | 22,0 | 0,945 | 29,1 | 1,25 | 453 | 0,83 2,2 4,285 | 8,93
MIPOU3BO/JICTBA
Hroro: 5,18 | 100 3,20 100 2,76 100 | 36,8 100 | 47,957 | 100

Tabnuia 2
Yoenvrvle 6b10p0oCbl 0CHOBHBIX 3ACPAHAIOWUX 8euecms, 8 pacieme Ha 1 m

BLINJIAGIAEMOU CIATIU.
[Mpeanpusituss | MMK | Voestalpine Hoogovens OBMK

Tum oTx0on0B
crpan CHI' | (Poccusi) | (ABctpust) | (Humepnaunpr) | (Poccus)

IIbu1b, KI/T 5,18 7,3 0,52 0,4 1,64
JIMOKCH T Cephl, KT/T 3,2 4.1 0,63 1,1 0,25
Oxcuasl azora, Kr/t 2,76 2,8 0,61 1,2 2,8

OnHOM U3 BOXHEHIIUX MPUYUH 3arPA3HEHUS] OKPYKAIOIIEH Cpejibl sIBIIs-
€TCA CKUTaHWE OPraHWYECKOTO TOIUIMBA JUIsl MPOU3BOJICTBA 3HEpruv. B Ha-
crosiee BpeMsi pacxoq sHeprun y Hac Ha ['OKax u B nenom B I'MK 3Haum-
TEJIbHO MPEBBIIIAET MO YAECIBbHOMY PAcXOJy MO CPABHEHHUIO C MPOMBIIIIEHHO
pa3BuThIMU cTpaHamu. Ha puc. 1 npuBeneHsl norpediaeHne YHEPTHH B OCHOB-
HBIX CTPYKTYPHBIX MTOAPA3ACICHUSIX TOPHO-000TaTUTEILHOTO0 KOMOMHATA.
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tex OKycKoBas W Boz00GopOT texa

Puc. 1. Pacnpedenenue snepeozampam mexncoy 0CHOSHbIMU CIMPYKIMYPHbIMU
noopaszoeneHUsAMU 20PHO-0002amumenbHo20 KOMOUHama

[Toka3aHo, 4TO OCHOBHBIMH TOTPEOUTENSIMH YHEPTOPECYPCOB SIBISIOTCS
MPOIIECChl 00OTAIIeHUsT U OKYCKOBaHMsI, Ha KOTOphie mpuxoautcs 72,19% 3a-
TpaT sHepruu. Hanbosnee sHepro3aTpaTHbIMU TEXHOJIOTMUYECKUMU MPOLECCAaMU
SBIIIETCS OKYCKOBaHME KoHIeHTpaTa — 53,12% cymmaphsix 3arpat 'OKa. Ha
oboramenue npuxoautcs 19,07%. B toxe Bpems oborarurtenbHas ¢abpuka
SIBJISIETCS. OCHOBHBIM TOTpeOuTeneM anekTpodneprun — 44,08% ob6mexoMOu-
HATCKUX 3aTpart, 3a Hel cienyeT padpuka OKyCKOBaHUS U XBOCTOBOE XO3SUCT-
BO ¢ BojooOopoToM. OTCI0/1a CAEAYET, UTO AJIs MOJyYeHHs] HauOOobIIe KO-
HOMMHM 3JIekTpodHepruu Ha ['OKe, HE0OX0aUMO MPUMEHUTh WHHOBAIIUOHHBIC
TEXHOJIOTUM U 000pyIOBaHWE ISl M3MeNbuYeHHs. M Takue CymecTBYIOT yxke
ceiiuac B pa3HON CTETMEHH TOTOBHOCTH WX HCIIOJIB30BAHUS HA MPEANPHUSATHAX.
Cro/1a MOKHO OTHECTH, JI€3UHTETpalfio pyAbl B pojuiep-npeccax, BepTUKaAIb-
HBIX MEJIbHUIIAX, POJUKOBBIX MEJIbHUIIAX, B IIAPOBBIX MEJIHHUIIAX C BBICOKOM
CTEeNeHbI0 3amnoyiHeHusa. Ho cerogusiHmne cOOCTBEHHUKUA MX TOI MEHEIKEPHI
HE BOCTIPUUMYHUBBHI K OTEUYECTBEHHBIM WHHOBAIMSAM W MPEANOYUTAIOT (PUHAH-
CUPOBATH 3apyOEIKHBIX Pa3pabOTUYNKOB U TPOU3BOINUTEIICH HOBOW TEXHUKH.

Ha puc. 2 nmpuBeneHa sHEpro€MKOCTb BCEX TJIABHBIX TEXHOJOTHYECKUX
nepenenoB ' MK. Kak crmenyer u3 naHHBIX pUCYHKA, OCHOBHBIM MOTPEOUTEIEM
DHEPTUU SBJISIETCS JOMEHHOE MPOU3BOJACTBO uyryHa. IIpw BbITUTaBKE 4yryHa
OCHOBHBIE 3aTpaThl CBSI3aHBI C PAacXoJOM KOKca. 3aTpaThl TOIUIMBHO-
YHEPTreTUUYECKUX PECypcoB B JOMEHHOM Iiexe 00biuHO cocTaBisitorT 40-58%
pacxo/ia BCEX YHEPropeCcypcoB HA MPOU3BOACTBO roToBOM npoaykuuu [’ MK, T.
e. mpokata. OO11ast 3HEPro€MKOCTh MPOU3BOJCTBA IMpokara cocTasiser 39-40
k/[x/T. TMK Ykpaunsl 10 HeJaBHETO BpeMeHH moTpedsiia 6onee 53 MuH. T
YCIIOBHOTO TOIUIHBA, B T. 4. 9 MIPA. M° HOPHPOIHOTO rasa, M3 KOTOPHIX 2,5
MIIpJ. M /TOJ] BIyBaId B JOMCHHBIC [IEUIL.
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Puc. 2. Dnepeoemxocmov mexnonocuuecxkux nepeoenos I MK.
@) IHEP2OEMKOCb NPOU3BOOCME 8 HACMOosiee 8peMst; 0) IHeP2OEMKOCb NPO-
U3800CM8 NOCE NPOBEOEHUs OPSAHUZAYUOHHO-MEXHUYECKUX MEPONPULMUL.

B n1omMeHHOM NPOM3BOACTBE MMEIOTCS PE3EPBBI CHUKEHUS PACX0]a KOKca
¥ 0TKa3a OT MPUPOJHOTO Ta3a — 3TO ByBaHUE MbLIeyroibHOro Toruuea (ITYT).
Texunonorus [TYT mo3Bomut ymeHbmUTh pacxoj kokca ¢ 500 kr/t uyryna mo
350-250 kr/T uyryna. OmHako 11t 3TOro TpeOyeTcs: KapIuHaIbHOE YIydIleHHEe
KauecTBa KOKCa U YKEJIE30PY/IHOM YaCTH IIMXThI, BBIBOJ CHIPOIO U3BECTHAKA U3
JIOMEHHOW IIMXThI, CHUKEHUSI KOJMYECTBA IIJIaKa, a 3HAYUT YBEIWYEHHUE CO-
Jiep>KaHus KeJie3a B arjloMepare U OKAaThIIIaX, MOBBIIICHUE TeMIIepaTyphl ay-
Ths, BHEJIPEHHE HOBBIX MPUOOPOB JIJIsi CUCTEMBI ONIEPATUBHOTO KOHTPOJIS U JP.

JU1 CHUJKEHHUS pacxo/la SHEPIUH, yIIyUIIEHUH OXPaHbl OKPYKaroIIEn cpe-
Jbl U TTOBBIIIEHUSI KOHKYPEHTOCIIOCOOHOCTH MUPOBBIE IPOU3BOIUTEIN METAJIA
poBoIT paaukaiabHbie MeponpusaTus B [ MK. Tak, B CILIA u3 197 nomeHHBIX
neuen 3a 25 JieT octanock PyHKIMOHUPYOMUX ToJibko 34. [IpousBoicTBO CTa-
mu ocymecteisierca Ha 60-70% B kucnopoanbix koHBepTopax u 40-30% B
ANEKTPOAYTOBBIX Meuax. MeTamlyprusi mouuia mo MmyTH COOPY’KEHHUS MUHU-
3aBOJIOB JJI BBIIUIABKA CTalM W3 METAJIONOMAa WM IPUMEHEHUS JIMTEUHO-
npokaTHeix Mojayiseit. B CIIIA, nanpumep, Ha AOJIF0 MUHU-3aBOJIOB ITPUXOAUT-
cst mopsiaka 60% BerutaBisiemoit cranu. [Iporaosupyercs, uro B CILIA u cTpa-
Hax EC nomns uyryHa npu npousBojcTBe ctanu cHusutes ¢ 50% no 10-15%. Ha
BBIIUIaBKY 1 T cTanu u3 MeTauiojgoMa Ha MEepelesbHbIX 3aBOJAX PacXoyeTcs
8,5 I'JIx sHepruu, a Ha UHTETPUPOBAHHBIX 3aBOJIaX C MOJIHBIM IIUKJIOM U3 XKe-
ne3opyaHoro ceipbsal9 I'JIx.

K OCHOBHBIM TOCTOMHCTBAM MHUHHU-3aBOJIOB OTHOCST HU3KYIO KalUTaJlIO-
€MKOCTb OTHOCHUTEJILHO HEOOJIBIINE 3aTPaThl JHEPrOo-MaTepHAIbHBIX PECYPCOB,
HU3KUI YPOBEHb 3arpsi3HEHUSI OKPYIKAIOIIEH Cpeabl, T.K. OTCYTCTBYET J0ObIYa
U TiepepadOoTKa KEJIE3HON pyAbl U YIJIsl.

[TonydyeHue miaoCKOro mpokara paccMaTpuBaeTcs Kak OJHO M3 HauOoliee
IIEPCIIEKTUBHBIX HAIIPABICHUM PAa3BUTHUS METAJLUIYPIUM. TEXHUYECKOW OCHOBOU
TaKUX TPEANPUITHN SBJISIOTCS JTUTEHHO-TIpoKaTHbie Moaynu (JIMII), coBme-
LIAIOIINE MPOLECCHl HEMPEPHIBHOM pa3JIMBKU CTAJIM HA 3arOTOBKY M €€ mociie-
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Ayrolyro mpokarky. Takas cxema mospossier B 8-10 pa3 CHM3UTH 3arpaTbl
AHepreTuyeckux pecypcon, B 40-50 pa3 cokpaTUTh MOTEpU METalIa B OKAJIUHY,
B 5-10 pa3 moBBICUTH MPOU3BOAUTENHHOCTh TpyAa, B 10-20 pa3 cHU3HUTH BHI-
OpOCHI TAPHUKOBBIX TA30B MPHU 3HAYUTECILHOM YMEHBIIICHUU KATUTAIBLHBIX 3a-
Tpar.

Psin cTpan monuy mo myTH GECKOKCOBOW METaLUTypruH, OCOOCHHO Te, I
UMEIOTCS 3aIachl MPUPOAHOTO ras3a, a TakXke Te, T BEJIUKH MECTOPOXKICHUS
DHEPreTHUYECKUX yriei [6].

C TOYKM 3peHus SKOJOTHH, TIABHOE MPEUMYIIECTBO OECKOKCOBBIX TEXHO-
JIOTHH — 3TO UCKITFOUEHUE KOKCO-XUMHUYECKUX BHIOPOCOB.

Kak yxe ormeuanocs, B [MK Ykpaunsl Oosbllie BCEro 3arpsi3HsOT ario-
dabpuku. ITO0 OOBICHICTCS TEM, YTO HCIONB3YeTCs (PU3MUECKH yCTapeBIIee
M3HOIIICHHOE 000pyI0BaHNE M TexXHONOTHH. Bo BceM mupe mmeetcs 250 armo-
MEpaIMOHHBIX YCTaHOBOK, W3 KOTOphIXx /0 — B crpanax EC, GOMbIIMHCTBO U3
HUX Ha COBPEMEHHOM TEXHHMYECKOM ypoBHe. Hampumep, Ha armodabpuke
«®Dect AnbuHe» (ABctpusi) padoraer ycranoBka MEROS, obGecnieunBaromias
OCTATOYHOE COIEPIKAHHE MBLIN B ariorasax MeHee 3 Mr/M°, OT(HIBTPOBBIBACT-
cst 97% nuoxcuna u 95% TspKenbIX MeTauioB. Bee 3To 3a cuéT mpoTUBOTOYHO-
ro BBeleHUs 100aBOK. JIJisl yJIaBIUBaHUS MBLUTH IPUMEHSIOT CYXYIO Ta3004UCT-
Ky B pyKaBHbIX ¢uibTpax. CamMa ycTaHOBKa MpPEACTABISIET COOOUM peakTop
auameTpoM 10 M 1 BeICOTOM 56 M, CHaOKEHHOIN CaMbIMU COBPEMEHHBIMHU YCT-
poiictBaMu U1l (GUIBTPOBAHUSA, MPOIYBKHU, IEKTPOMHUTAHUS, KOHTPOIS U W3-
MepeHuid. MenkoarcIiepcHast Mblib, a TAK)KE METAUTUYECKHE U OPTaHHMYECKUE
BpEJHbIC BEIIECTBA C BRICOKOM CKOPOCTBIO CBSI3BIBAIOTCS B MOCIIEIOBATEIIbHBIX
TEXHOJIOTMYECKUX OTepaIUsaX MyTeM BAYBaHUS aJICOPOUPYIONINX U IeCYIb(y-
pupyronmx cpeacTtB. B 3Toil TexHonoruu He oOpaszyercst CTOUHbIX Boj. Kax-
IIBIiT Yac Ha YCTAHOBKE OUMINACTCs 1 MITH. M° OTXOMISIIMX Ta30B IPH MPOM3BOI-
CTBE 3 MJTH T arjioMepara B TOJ.

Pabota MHOrUX 3apyOexHbIX ariioadpHK SIBISIETCS ISl HaC MPUMEPOM,
KaK MOKHO OKYCKOBBIBATh PY/Iy HE MPHUHOCS OOJIBIIOTO yiiepOa OKpyKarolien
cpene.

Tenepp BepHEMCS K 3arps3HEHUSIM BOJHOTO OacceiiHa, CBA3aHHOTO C OT-
KayKO# MIaXTHBIX BOJ M cymiecTBoBaHueM Iamoxpanwmmi Ha ['OKax. Co-
riacHo npoekraM B xBocrtoxpanmiuiie ['OKo Kpubacca nomkHO nepekayun-
BATHCSI @KETOIHO OKOJIO 2,5 MIIP/. M° IyJbIIbl ¢ MACCOBOIT J0JIeil TBEPIOro 3-
5%. Ha momauay 1000 T oTxom0B B XBocToxpanunuiie pacxoayercs 6500-8000
kBT-4 2J1eKTPOHEPTHH, 4 Ha IepeKauKy Ha oborarutenpayio hpadpuky 1000 m°
oceTBiieHHON BO/bI — 200-400 kBT'u. Pacxoa Boabl Ha dabpukax COCTaBIISET
30-40 Mm%/t KoHIeHTpaTA.

Ha xBocToBO€ X0351CTBO M BOJ0000OPOT 3aTpaunBaercs mouru 19% suep-
run oT cymmaphsbix 3atpat ['OKa (puc. 1).

XBOCTOXpaHWININA TPEACTABISIIOT COOOW CIOKHBIE THAPOTEXHUYECKHE
COOPYKEHUS, HAHOCSIINE 3HAYUTENIbHBIN yIIepO OKpyXkalolied cpene, Kak B
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pe3yabTare MbUICHUS TUISKEH, TaK U MOATAIUIMBAHUS U 3aCaJIMBAHUS CEJIHCKO-
XO03MCTBEHHBIX YIOJIUM, a TAKXKE 3arpsI3HEHUS] HA3E€MHBIX U MTOJA3EMHbBIX BOJ.

B macrosmiee BpeMsi B pa3BUTBHIX TOPHOIOOBIBAIONINX CTpaHAX MPHHSATA
cxema BHYTpHGaOpUIHOTO BOJI0000POTA, MO3BOJISIONIAS 3HAUYUTEIHHO COKpa-
TUTBH 3aTpaThl HA TIEPEKAYKy XBOCTOB M OCBETJICHHS BOJbI. Takas TEXHOIOTHS
npumensiercs Ha Jleoenunckom ['OKe (Poccust). YcranoBiieHo, 4To TIpeIBapu-
TENHHOE CTYIICHHE XBOCTOB 10 25% TBEPAOro yMeHbIIaeT 00BhEM IMepeKayu-
BaeMoOU MyJbIbl B 5 pas, u 10 50% tBEpaoro — mouru B 10 pa3. Hecmotps Ha
MIPOrPECCUBHOCTh JAHHOTO CIMOCO0a, OH HE YCTPaHAET MHOTUX MpoOJeM, Tak
ocTa€TCcsi HEOOXOUMOCTh B COOPY)KEHUU JaMO U TIJIOTMH XBOCTOXPAHWIIMII, a
3HAYUT, HE PEUIAlOTCs BOMPOCHI 3aLIUThI OKpPYKaroleil cpebl U 0€30MacHOCTH
AKCIUTyaTallud TUAPOTEXHUUECKUX COOPYKEHUM.

HawnbGonee paaukaibHBIM HalpaBICHUEM SIBIISIETCS CyXO€ CKIIAIUPOBAHUE
otxo0B. OJIHAaKO Takas cxeMa TpeOyeT ONpeAesIeHHON MOATOTOBKH XBOCTOB.
Ha puc. 3 npeacraBieHa cxema 00€3BOKMBAHUSI OTXOJOB OOOTAaICHUS IMPHU
MOJTHOM 3aMKHYTOM BHYTpHU(aOpPUYHOM BOJI000OPOTE M CyXOM CKJIAJIMPOBAHUU
XBOCTOB [7]. OTBajbHBIC XBOCTHI HANPABIISIOTCS B PaaUalIbHBIA CTyCTHUTEINb,
nocne crymienus 10 40-50% tépaoro mx 00€3BOKMUBAIOT HA JUCKOBBIX BaKy-
yM-GuIbTpax a0 BIaXHOCTH keka 19-22%. Jlns yckopeHust OCBETICHHUS MOKHO
MIPUMEHSTH Pa3THIHbIC (DIOKYIISTHTHI.

XBoctel | cragun
MarHuTHOM cenaparuu
7 =38%
XBOCTBI HOCIETYOIIX lW =85,8%
CTaJIuif MAarHUTHBIX

cenapauuit Knaccuduxarms

(CrimpasnbHbrit KJ'IaCCI/I(bI/IKaTOp)l y=17%

W = 20%
Ileckn Ha
CKJIaT
7 =35%
W=93,6%
Crymenue
(PaagnanbHbli crycTureln)
¥ =35%
W = 60-50%
dunbTpoBaHNE
W=99,9% (AnckoBbie Bakyym- 7 =35%
GuIBTPBI) W =22-19%
v W=99,9%

P 4
~boja B 000poT Kek B orBan

Puc. 3. Cxema obezgoocusanus omxo006 obo2aujenusi npu noJHOM 3AMKHYIOM
BHYmMpUdabpuuHom 6000060pome U CyXom CKIAOUPOBAHUU XBOCHO8.
bosee mo3mHMe McciaeI0BaHUs IMOKA3aIM BO3MOKHOCTh MHTCHCH(DUKAIIAN

MIPOIIECCOB CTYIICHUS W (PHIBTPOBAHUS MOKPBIX OTXO0B oOoramieHus. HTeH-

cUUKAIKSI CTYIICHUS TOCTHTalach KaK 3a CUYET MPUMEHEHHUsS TOJOYHBIX CTY-

CTHTEJICH, TaK U 0OPaOOTKH CTyIIAeMOH ITyJIBITbI TOCTOSTHHBIM JICKTPHYECKUM

TOKOM JIJIS DJICKTPO(OPETHUSCKOTO YCKOPEHHSI Ocax<AeHus JacTuil [8, 9].
NuTencudukanus BaKyyM-(OUIbTPOBAHHS TaKXKe JOCTUTANIACH TP HAJIO-

YKEHUU Ha KEK TOCTOSHHOTO TOKa, YTO MPUBOIWIO K YCKOPSHHIO TIEPeHOCa Blia-
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r'd. YCTaHOBJIEHA BO3MOXXHOCTb JIOTIOJIHUTEIBHOTO CHIDKCHHS BIIAYKHOCTU Ma-
Tepuaiia KpynHocTbio 94-97% kiacca munyc 0,074 mm Ha 4% [10-12].

OnpenenéHHplii MHTEPEC MPEACTABISET TaKKe pa3paboTKa cxeM 00e3BO-
JKUBAaHMUS OTXOJOB OOOTAIEHUs I MX IMOCIEAYIOmero 0e300)KUTOBOTO OKY-
CKOBaHUS B BHJIC OPUKETOB WM OKaThImiei [13].

Takum 00pa3oM, COBpeMEHHBIE METOIbI CTYIICHUS U (PUIBTPOBAHUS XBO-
CTOB 00ECIIEYMBAIOT UX MOATOTOBKY K CYyXOMY CKJIAJJIPOBAHUIO, YTO MTO3BOJISECT
YCTPAHUTH 3arpsI3HEHUE BOJIHBIX OOBEKTOB OT CTOKOB 00OTaTHTENBHBIX (habpHK
I'OKos.

B pa6ote [14] npeacraBieHa TEXHOJOIHS CYXOro CKJIaJUPOBAaHUS OOJIb-
IIMX MacC XBOCTOB IPH MTOMOIIM KOHCOJILHBIX 0TBajiooOpa3oBarenei (puc. 4).

M3BecTHA Wesl UCTIONB30BaHMs OTBAJIOB BCKPBIIIHBIX MOPOJ IS COBME-

CTHOTO CKJIAIUPOBAHHUS C OTXOJIaMH OOOTaICHHUS.
L4

3 7
2 25 Ao FPody ot Aoy s,
Lo ';?M ——

lif!J:ILILI;!_!I__;i_I.!‘§
Puc. 4. Cxema cyxoeo cknaouposanusi X60Cnmoa ¢ UCNOJIb308AHUEM HA OMBAJle
ONOPHO-36€HbEB020 KOHCOJILHO20 OMBAL000pa308amelis.
a — OMCLINKA 0MBANd NepeviM 36eHOM; O — OMCHINKA OMBALA 8MOPbIM U NO-
Ce0YIOUUMU 36EHbAMU, 8 — 3ANOJHEHUe X80CMAMU NEPB8O20 APYca Omeand

[Ipenynoxken cnoco0 oTBaIo0Opa30BaHUs CKAJbHBIX TOPOJ C OJHOBpE-
MEHHBIM 3aXOPOHEHHEM OTXOJIOB FOPOJICKHX COYHBIX BOJ (puc. 5) [15], koTo-
PBIF TIO3BOJISICT HE TOJIBKO UCIOJIB30BATh CYNMIECTBYIOIIYIO TPAHCTIOPTHYIO MH-
bpacTpyKTypy ¥ TEXHHKY OTBAJILHOTO XO3SIMCTBA, HO M NIPOU3BOAMTH 3aX0PO-
HEHHUE B IPUHIIMIIC JIIOOBIX OTXOIOB.
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Puc. 5. Cxema coemecmnozo omeanoodopazoséamiisi nOpoo 6CKpbluil U OMX0008
obocauenus

MOKHO KOHCTaTUPOBATh, YTO UMEIOTCS HAYUYHbIC U TEXHUYECKUE MPEATO-
CBUTKM JJIs1 ocymiecTBieHus B KpuBbacce sHepro-pecypcocOeperarommx, 3Ko-
JIOTUYECKU O€30MaCHBIX TEXHOJIOTHUH. DTH TEXHOJOTUU IO3BOJISIT MPEIOTBpa-
TUTH 3arpsi3HEHHE aTMOCGhEPhl, BOJI U OKPYKAIOIINX TEPPUTOPUMA, YMEHBIIIUTH
HEOOXOJMMOCTh OTYYKJICHHS 3€MEeNb CEIbX03yTOAui ISl MPOU3BOICTBEHHBIX
HYX]I, @ TAK)KE CHU3UTh PUCKU TEXHOTEHHBIX KaTacTpod.
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