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BBEAEHUE

OmHUM M3 TJIaBHBIX (DaKTOPOB SKOHOMHUYECKOTO POCTa U COILIMAJIbHO-
ro pa3BUTHS B psiie CTpaH, OOraThlX MPUPOAHBIMU pecypcaMu, B TOM 4HClIe
B Poccun, siBnsieTcst MeTayuTyprusi.

Kak u MHOrue npyrue oTpaciv MpOMBbILIJIEHHOCTHU, MPOU3BOACTBO Yep-
HBIX M LIBETHBIX METa/UIOB CBSI3aHO C BBICOKMM ITOTPEOJEHUEM HCXOTHBIX
pecypcoB 1 3Hepruu. Takke ¥ BOMPOCHI 3KOJIOTMYECKUX TTOCICIACTBUI U OT-
BETCTBEHHOCTU 3aHMMAIOT PYKOBOJICTBO JIIOOOI MeTa/uTypriyeckoil KoMra-
Huu. OgHAKO B 3aBUCMMOCTH OT MCXOAHBIX YCJIOBUI M HAJIMYMS TeX WJIM UHBIX
PECYpPCOB, CTpaHbI, T/Ie pacIoiaraeTcs MPennpusTis, U JeHCTBYIOIIETO B Helt
3aKOHO/IaTEIbCTBA 1 HOPM YUUTHIBAIOTCS Pa3IMYHbIC aCTIEKThI.

IIpu ToM, 4TO TOOBIUA MOJIE3HBIX NCKOMAEMbIX 1 UX IIepepaboTKa C IOy~
YEeHMEM METaJUIOB M CILJIABOB OTKPBIBAET OOJIbIINE BO3MOXHOCTHU YIYUIICHUS
9KOHOMUYECKOTO TIOJIOKEHUSI M CIIOCOOCTBYET PETMOHAIBHOMY Pa3BHUTHIO,
Takas JIeATeJIbHOCTb MOXKET MMETb HeraTUBHbIE SKOHOMUYECKUE, DKOJIOTH-
YecKHMe M COllMabHbIe MOCIeACTBUA. HemocTaTouHoe 3KOJIOTrMYecKoe U Co-
LIMaJbHOE YIpaBJICHUE METa/UIyprMYeCKUMM OOBEKTaMM MOXKET OKa3bIBaTh
CYILIECTBEHHOE TOJITOCPOYHOE BO3ACCTBUE HA COCTOSIHUE PECypCcoB, OrMopas-
HOOOpa3usi U MECTHOTO HaceJIeHUSI.

B EBpomne Bompoc HagexHOro CHAOXEHUsI ChIPhEeM SIBJISIETCS YK€ B Teue-
HUE HECKOJIbKMX JIET MPeaIMeTOM OOCYXIEHUSI ¢ SKOHOMMUYECKOM, HaydHOM
¥ IIOJUTUYECKON TOYeK 3peHus. B pesynbraTe ObUIM pa3paOOTaHBI pa3ivd-
HBIE TIPOrPaMMBbI ChIPbEBOI MOJUTUKKA Ha HAIIMOHAJIIBHOM 1 MEXIYHapOIHBIX
ypoBHsIX. Hapsimy co cHMXeHHMeM TOPTOBBIX 0apbepoB, CO3MAHUEM IBYCTO-
POHHUX CBHIPBEBBIX MMAPTHEPCTB M MOAIEPXKKHA KOMIAHUI B 00JIaCTH pa3BeIKU
¥ JOOBIYM IIEPBUYHBIX PECYPCOB Bce OOJbllIee 3HAUCHUE IPUOOPETAeT pPeln-
KJIMHT MeTaylJIoB. Bo-TmepBbix, 3T0 00YCIOBIEHO AOCTYMHOCTHIO BTOPUYHBIX
pPECYpCOB Ha COOCTBEHHO TEpPUTOPHH, ITepepadoTKa KOTOPBIX CO3MAET HEKO-
TOPYIO CTpaTerMYecKyl0 He3aBUCUMOCTb OT CTPaH-UMIIOPTEPOB CHIPbSI, XOTh
M OTPaHWYEHHYIO, YeTo HeJb3s CKa3aTh O MEepBUYHBIX pecypcax. Bo-BTOpHIX,
caMo 1o cedbe BTOpUYHOE MTPOU3BOICTBO 00J1aaeT ONpeAeEHHBIMU SKOJOTHU -
YeCKMMHU Y 3KOHOMMUYECKMMU TPEUMYIIECTBAMU Tiepel epBUYHbIM. Kpome
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TOTO, TEHIASHIIMSI K POCTY 1IeH Ha MCXOMHBIE PECypChl ST TIEPBUYHOTO TPO-
MU3BOJICTBA TAKXKe YKPEIIsieT 6a3uc /sl BHEAPEHUS U pa3pabOTKU TEXHOJIOTU I
PEUMKIIMHTA, Take HECMOTPsI Ha TO, YTO HECTAOUIILHOCTh PHIHKA OCJIOXKHSIET
JTOJITOCPOYHBI aHAIN3 SKOHOMUUYECKOI 3 HEKTUBHOCTU TaKUX TEXHOJOTHUIA.

OO6ecrieyeHNI0 3KOJOTMYeCK 0Oe30MacHOro MPOU3BOACTBA Ha TIPO-
MBILIJIEHHBIX MPEANPUITUSIX METATypruueckoit orpaciu B Poccuu, a tak-
XK€ B CEKTOpe Majioro W cpeaHero 6musHeca B Poccuu B Hacrosinee BpeMs
MelllaeT He TOJIbKO OTCYTCTBUE CUCTEMbl 9KOHOMMYECKOTO CTUMYJIMPOBa-
HUS Ha TPOU3BOJCTBE IS MOIEPXKHU Mep MO TperoTBpalleHuio obpa-
30BaHUs OTXOJOB U UX MepepaboTKe, HO U HEJOCTATOK TJyOOKUX 3HAHUI
0 pelIeHWH JaHHBIX BOMPOCOB B IMPOM3BOICTBEHHBIX MPOIleccax.

Kpome aT0ro, HemocTaeT KypcoB MOBbILIEHUS KBaTudUKaIIMU, COOTBET-
CTBYIOIIIX COBPEMEHHBIM CTaHAapTaM OOyYeHUs CTEIMaIMCTOB (HarpuMmep,
MO0 HauaydylwuM aocTynHbiM TexHonorusiM (HAT), skonoruueckoit acbdex-
TUBHOCTU M CHCTEMaM YIpaBICHUS OKPYXalolel cpenoit) Uil TOBBIIIEHUS
OCBEIOMJIEHHOCTU COTPYIHUKOB MPOMBIIUIEHHBIX MPEANPUSITUI TTO YPE3BbI-
YaifHO BaXKHBIM 3KOJIOTUYECKUM TEMaM.

B pamkax ¢uHaHcupyemoii EBponeiickum Co1030M MporpamMMbl
TEMIIYC 1V, HampaBieHHO# Ha MOAAEPXKKY IIPOIIECCOB MOIEPHU3ALUN
BbICIIEro oOpa3oBaHUsl B cTpaHax-mapTHepax u3 BoctouHoii EBporbi,
LentpanpHoit Azun, 3ananHeix bankan nu CpennzeMHOMOpPBS 4epe3 IIpo-
eKThl MEXBY30BCKOTO COTpyAHUUYecTBa, peanusyetcs npoekt TIWaSiC.
enbio mpoekTa SABISETCS YCUJEHUE POJIM POCCUNWCKUX YHUBEPCUTETOB
MOCPENCTBOM pa3paboTKu MpodecCUoHaNbHbIX KYpPCOB MOBBIIIEHUST KBa-
mudukanum «KoMrieKcHoe ycToiunBoe yrpaBieHUe OTX0MaMU» TSI TOC-
clyXXallluX U COTPYAHUKOB MPEANPUSITUI U OpraHU3alluii ¢ MCTOJIb30Ba-
HueM eBpomneiickoro onbita 1 HIT.

OcobGeHHOCTBIO YyueOHOoro nocodusi «KoMIieKcHoe YCTORYMBOE YIpaB-
JIeHWe oTxoAamMu. MeTajuryprudeckasi TpOMBIIIUIEHHOCTb» SIBJISIETCST CpaBHE-
HUE OOpallleHMs ¢ OTXOJaMU B METALTyPrMuecKoi MpoMbIlIeHHOCTH B Poc-
cum 1 EBpocoro3e, KoTopast ICTOpMUYECKHN Pa3BUBaJach Ha 3TUX TEPPUTOPHUSIX
U MO ceil IeHb MPEJCTaBsIeT BaXXHbI CEKTOP 9KOHOMUKHU. JJaHHOe mocobue
aJipecoBaHO COTPYAHUKAM POCCUICKUX TPEANPUITHI MeTaJTypruIecKoit
(aJIIOMUHKEBOI U 30J10TONEepepabdaThiBaloILEii) OTPaCciu, FOCCIYKalllUM, KOH-
CYJIBTUPYIOIIMM 3KCTIepTaM M BCeM 3aMHTEPECOBAHHBIM JIMIAM, TTPOXOISIIIIIM
MOBbIIIeHUE KBaTU(puKaluy Ha MpodeCCUOHANTbHBIX Kypcax.



INTRODUCTION

The metallurgy is one of the main factors of the economic growth and so-
cial development in countries rich in natural resources, one of which is Russia.

Like many other industries, the production of ferrous and non-ferrous
metals is related to high consumption of resources and energy. The manage-
ment of any metallurgical company is also concerned with the issues of envi-
ronmental consequences and responsibility. However, depending on the starting
conditions, the type of resources, the country, the current legislation, and the
existing norms, different aspects should be considered.

The mining of minerals and their processing for the production of met-
als and alloys is a great possibility for the improvement of the economic
situation and for the regional development. Still, these activities can result
in negative economic, environmental, and social consequences. The insuf-
ficient environmental and social management of metallurgical facilities can
make a significant long-term impact on the resources, the biodiversity, and
the local population.

In Europe, the issues of reliable supply of raw materials are a matter of
concern from the economic, scientific, and political points of view. Thus,
different programs of the raw material policy are developed at the national
and the international levels. Along with reducing trade barriers, developing
bilateral partnerships, and supporting companies in the sphere of explora-
tion and mining of minerals, the metal recycling trend becomes increasingly
important. First, it is caused by the availability of secondary resources inside
the country, which contributes to the strategic independence from import-
ers of raw materials to a certain extent, even though such independence has
limitations compared to that based on the primary resources. Second, the
reuse of materials itself has a number of environmental and economic ad-
vantages compared to the primary production. In addition, the increase in
prices for primary resources also stimulates the implementation and devel-
opment of recycling technologies despite the fact that the long-term analy-
sis of their economic efficiency is complicated by the market instability.

The environmentally safe production at mining enterprises and in the small
and medium business sector in Russia is currently impeded by not only the ab-
sence of the economic incentive system for the support of waste prevention,
minimization, and processing but also by the insufficient knowledge on the
generation and minimization of waste in the production processes.
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In addition, there are no advanced training courses meeting state-of-the-
art standards for training specialists (e.g., on the best available techniques, the
environmental efficiency, and the environmental management systems) for the
improvement of awareness among workers of industrial enterprises on these ex-
tremely important environmental issues.

The TIWaSiC project is realized within the TEMPUS IV programme
supported by the European Union, which encourages the modernization
processes in the higher education in partner countries of Eastern Europe,
Central Asia, Western Balkans, and the Mediterranean region through in-
ter-university cooperation initiatives. The aim of the project is the improve-
ment of the role of Russian universities by the development of professional
advanced courses on the integrated sustainable waste management for Sibe-
rian companies and authorities to implement the European experience and
the best available techniques (BAT).

The distinctive feature of this tutorial on the integrated sustainable waste
management in metallurgy is the comparison of the metallurgical waste man-
agement systems in Russia and in the European Union, which were historically
developed on these territories and are still important economic sectors. The tu-
torial is addressed to workers of Russian metallurgical enterprises (aluminum
production and gold recovery plants), state officials, experts, and all other par-
ticipants that undergo the advanced training course.
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