AJBTEPHATUBHBIE BAPUAHTHI JOCTUXKEHUS LEJIEN IIJIAHUPYEMOM
JAEATEJIBHOCTH

1. OOmme cBeieHHs 00 HCTOPUM NPUMEHEHUS TEXHOJOTHH MUPOJIH3a

[Tuponu3 SBASETCS AOCTATOYHO M3YYCHHOW U 3((EKTHBHO MPUMEHIEMOW B Pa3IUYHBIX
CTpaHax TEXHOJIOTHEH mepepaboTku HedTeconepiKallero ChIpbsi B ra3oo0pa3Hble U KUAKUE
OPOAYKTHl TOopeHus.. Bmepsble oH Obul mpumMeHeH B KoHue IXX Beka A mosiydeHus
OCBETUTENBFHOIO Ta3a M3 KepocuHOBOW (pakuum Hedtu. B wactHOCTH, y)ke B 1877 rongy Ha
MUPOJIN3 YIIIEBOAOPOIOB OBUI TONIydeH NaTeHT. Ero aBTOpOM CTall XHMHK-TEXHOJIOT U3
[TerepOypra Amnekcanap AjekcaHIpoBUY JIeTHWIH, WCCIETOBABIIMKA IPOIECCHI BO3JACHCTBUS
BBICOKHX TeMIIepaTyp Ha He(PTEepPOTyKTHI.

Ha ceromnsimiauii JeHb MPOIECC TEPMUUYECKOTO MMHPOJIH3a YIIEBOJAOPOIHOIO CHIPhS
ocTaércs OCHOBHBIM croco6omM MOJIyYEHUS HU3KOMOJICKYIISIPHBIX 0Je(UHOB —
STWiIeHa U nponuieHa. CylIecTBYIOIIUE MOIIHOCTH YCTAaHOBOK IMHUPOJU3a  COCTaBISIOT
113,0 man.T/roa no stuieny unu noutu 100 % mupoBoro mpousBojcTBa U 38,6 MIIH.T/TOJ 1O
nponwieHy win Oonee 67 % MupoBoro mpousBojcTBa (octambHOe — 33 % MPOHM3BOJCTBA
MPOIUJICHA MPUXOJUTCS Ha POACTBCHHBIC MUPOJIHM3Y MPOIECCH: HAKATATUTUYCCKUA KPEKUHT,
IPOIIECCHI 3aMeITICHHOT0 KOKCOBaHUs U BUCOpeknHranedresaBoackux razos HII3).

Hapsiny ¢ mnpou3BOACTBOM STWJIEHA W TPONMICHA, MPOIEeCcC MUPOIH3a SBISIETCA
OCHOBHBIM HWCTOYHHKOM JIMBHHWJIA, BBIICISIEMOTO0 W3 COMYTCTBYyIOIIeH mmpoimsaon C4
dbpakuun, 1 6eH307a, TOIYIaeMOro U3 KHAKUX MPOIyKTOB muposnu3a. Oxono 80 % mMupoBoro
npou3BoJCcTBAa nauBMHMIA © 39 % mnpousBoAcTBa OEH30JIa OCYIIECTBISETCS MHPOIU30M
YIJIEBOIOPOOB.

B yactu anmapaTtypHOro oopMieHus mpoiiecca B MPOMBIIIIICHHOCTH PacpoCTpaHEHUe
MOJIYYIJIA TPYyOUaThie peaKTOPhI MUPOJIN3a YTIEBOAOPOI0B (TUPO3MEEBHKH ).

[lepBoii cTaaueil TopeHUs APEBECUHBI TaKKe SBISETCS MPOIECC MUPONU3a. SI3BIKU
IUIAMEHU Ha TOPSIIMX APOBaX, Cyuybsix B KOCTpe, 00Opa3yroTcs 3a CUET TOpeHHs He yriiepoja
caMo# JIPEeBECHUHBI, a TA30B — JIETYYUX MPOIYKTOB mupoiu3a. [Ipu muponuse npesecunsl (450-
500 °C) oOpasyeTcst OYEeHb MHOTO PAa3JIMYHBIX BEIIECTB, HAWOOJBINHE KOHICHTPAIMU B
ra3o00pa3HbIX MPOIYKTaX MUPOIN3a HMMEIOT: METUIIOBBII CIIHPT, yKCyCHas
KHCTIOTA, arleToH, Oex3on, ¢ypan u ap. Heneryune mpoayKThl HEMOIHOTO MHPOJIM3a — JKUIKHE
U 1acTooOpa3Hbie cMOJIbI (T.€. A1€roTh). KOHEYHBIM MPOIYKTOM MOJHOTO MUPOJIHA3a JIPEBECHHBI
ABJIACTCS IIOYTHU YUCTBIN YIJIEpOL (comepxamuit B BUJIE npuMecen
HEMHOT'O OKCHJIOB KaJIusl, HATPHsl, KaJbIIHsl, MAarHUSH XkKelle3a) — JAPEBECHBIN yroJib.JTOT
MPOIIECC TaKXKe HCMHOIb3yeTcs B MUPOJM3HBIX KOTIaXx. Ha ocHOBe mporiecca OKHCIUTEIHHOTO

nupojin3da APCBCCHUHBI MPOXOAUT KOMUCHUC PA3JIMYHBIX HNHIICBBIX IIPOAYKTOB. HpaBI/IJ'ILHCC
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Ha3BaTh ATOT MPOIECC YACTUYHBIM OKHUCICHUEM WM OKHUCIIHMTEIbHBIM MHPOIH30M, TaK KaK OH
UJIET C OTPAHUYECHHBIM JJOCTYIIOM BO3/yXa.

Ceiliuac MUPONTU3 Hayall HMCIOIB30BATHCSA HJIsi TEPEpPaOOTKU TBEPIBIX OPraHUYECKUX
OTXOJI0B, HeTEeNUIaMOB U MPOAYKTOB OypeHus. CylIeCTBYIOT MPOEKTHl YHUUTOXCHHS HaKe
CMEIIEHHOTO OBITOBOIO MyCOpa ¢ TOMOIIbI0 Tupoau3a. OOImen3BecTHbIE 3aTPYIHEHHS C
opraHu3aleil MUpoJiu3a IIKH, IJIACTMAcC U JPYIMX OpPraHUYEeCKHUX OTXOJOB CBSI3aHBI HE C
TEXHOJIOTHE HMEHHO MHUPOJIN3a, KOTOpas HE OTJIMYAETCS OT TEXHOJOTMU TEPMUUYECKOU
nepepadoTKU APYrux TBEPABIX MaTepuaioB. [IpoGiaemMbl onpeaesitoTCs HCXOHBIM XUMHUYECKUM
COCTaBOM OTXOJIOB M CBsI3aHBI ¢ HEOOXOAMMOCTBIO BBIJCIICHUs IIEJIEBBIX (Ppakiuii U3 o01ero
MOTOKA CMENICHHBIX OTXOJOB MJIs JOCTH)KCHHUS PEHTAO0CIBHOCTH IPOU3BOJICTBA;IOI00POM
o0opymoBaHusl Ui KOHJCHCAIIMHM JKUAKOW (pakiWu W3 MHUPOJU3HBIX Ta30B; a TaKKe C
HEOOXOUMOCTBIO MOCIIEAYIONIEH Ta3009UCTKH MUPOIU3HBIX T'a30B OT KUCJIBIX KOMIIOHEHTOB.

[Tpu 3ToM mpobiiemMa nepepabOTKHU U3HOIICHHBIX aBTOMOOMIBHBIX IIWH M BBIIICAIINX U3
JKCIUTyaTallid PE3MHOTEXHUUECKUX W3JCIINMA, TOJUMEPHBIX MaTEpPHAIIOB HMMEET OO0JbIIoe
HKOJIOTMYECKOE M SKOHOMUYECKOE 3HA4YCHUE Jisi BCEX pa3BUTHIX CTpaH Mupa. lusbl u
MOJIMMEPBI  TIPEACTABISIIOT COOOM IICHHOE ChIphe I IepepabOoTKH, a HEBOCHOJHHUMOCTH
MPUPOJHOTO HEPTSIHOTO CBHIPBSI IUKTYET HEOOXOAUMOCTH MCIIOIb30BAHMSI BTOPUYHBIX PECYpPCOB
C MakcHUMalbHOW 3¢ (eKTUBHOCTEIO. TO ecTh BMECTO HECAHKIIMOHUPOBAHHBIX CBAJIOK
CYIIECTBYET BO3MOXHOCTH IOJYyYUTh HOBYIO OTpPACib MPOMBIIUIEHHOCTH — KOMMEPYECKYIO
nepepaboTKy OTXO0JJ0B METOIOM MHPOJIH3A.

CoBeplLIEHCTBOBAHUE TEXHOJIOTMM — HEOThEeMJIEMas 4acTh CYIIECTBOBAHMS MHUPOIMU3A.
OcHoBHbIE MOAU(UKAIIMK TpoIecca OTHOCATCS TJIABHBIM 00pa3oM, K TOBBIIICHUIO
3 (PEKTUBHOCTH THPOJIM3HBIX PEAKTOPOB, YMEHBIIEHHUIO O0BeMa OOpa3yIOIMUXCA TBEPIBIX
OCTaTKOB M CHIDKEHHIO CEO0ECTOMMOCTH TEXHOJIOTUU. DTO MOXKET OCYIIECTBISATHCS 3a CUeT
M3MEHEHHUs KOHCTPYKIIMH yCTaHOBOK, BBEJICHUS/BBIBEACHUS B COCTaB PA3NUYHBIX XMMHUYECKUX

KOMIIOHEHTOB, KaTaJIN3aTOPOB U KOPPEKTUPOBKH YCIOBUN MPOTEKAHUs IIpoLEcca.

2. Kaaccudukanus TeXHOJTOrHii MUPOIU3a

CymecTByOT CIEIYIOIIUE Pa3sHOBUAHOCTH METONA: OKHCIUTENbHBIA NUPOIU3 C
MOCHEAYIOLIIUM CKUTAaHUEM IHPOJMU3HBIX Ta30B U CYXOH NUPOJIU3.

OKHUCIHUTENbHBINA TUPOJIU3 - ITO MPOIECC TEPMUUECKOTO PA3JIOKEHUS OTXOAO0B HIIM UHOTO
OPraHMYECKOr0 ChIPbSI MPH HMX YAaCTUYHOM CKUTAaHUM WJIM HENOCPEACTBEHHOM KOHTAKTE C
NPOAYKTAMHU CropaHus TOIUIMBa. OKHUCIWUTENbHBIA MHUPOIU3 ABISETCA OJHOM W3 CTaauid
nporecca razudukarnuu. ['a3000pa3Hple MPOAYKTHI PA3T0KEHHUS CMEIIUBAIOTCSA C MPOAYKTaMHU

CTOopaHusAa TOIUIMBA WK YaCTH OTXOJO0B, ITIOOTOMY Ha BBIXOAC U3 PCAKTOpAa OHU MMCIOT HU3KYIO
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TEIUIOTY CTOPaHHUs, HO TMOBBIINICHHYIO TEMIIEpaTypy. 3aTeéM CMECh ra3oB CKUTAIOT B OOBIYHBIX
TOTOYHBIX yCTPOHCTBax. B mporecce OKUCIUTENBHOTO MHPOIHM3a 00pa3yeTcss TBEPAbIH
YIJIEPOJMCTHIM OCTaTOK (KOKC), B TO BpeMsl KakK TBEpJbI OCTaTOK Mpolecca razupuKaiiu
ABIIIETCS. MUHEPAJIbHBIM IPOAYKTOM (30J1a U 1IJ1aK). B nanpHeieM KOKC MOKHO UCIOIb30BaTh
B KaUeCTBE TBEPJOr0 TOIIMBA WIH B IPYTUX LENAX.

MeToa OKHCIUTENBHOTO MUPOJIM3a € TOCIEAYIONUM CXUTaHHEM IMUPOJIM3HBIX Ta30B
YHUBEPCAJICH B OTHOIIEHUH (DPaKIIMOHHOT'O cocTaBa U ()a30BOTO COCTOSIHUS MCXOIHOTO CHIPBS,
€ro BJIXKHOCTH U 30JIbHOCTH. Tak, HampuMep, OKUCIUTEIbHOMY IHPOJIU3Y MOTYT OBITh
MOJIBEPTHYTHl MHOTHE TIPOU3BOJCTBEHHBIE OTXOJbl, «HEYAOOHBIE» MJI CHKUTAHUA WU
rasupuKami. OTUM METOAOM MOXKHO JIMKBUIMPOBATH BSI3KME, MACTOOOpPA3HBIE OTXOJBI;
BJIQKHBIC OCAJKM; IUIACTMACCHI; NUIAMBI C OOJBIIMM COJAEP)KAHHEM 30JIbI, 3arpsSi3HEHHYIO
Ma3yTOM, MacjliaMH M JAPYTUMHU COCTUHEHUSMHU 3E€MJII0; CHUJIBHO MBUIAIIUE OTXOIbI C JIETKO
YBJIEKAEMBIMU T'a30M YaCTUIIAMU; OTXObI, COAEPIKAIINE COIMH U METaJUIbI, KOTOPbIE TUIaBSATCS U
BO3TOPAIOTCS MPU HOPMAIBHBIX TEMIIEpaTypax CHKUTAHUS; OTPAaOOTaHHBIC IIMHBI, KaOemn B
MU3MEJIbYCHHOM COCTOSIHUM U T. T. OOBIYHO OKHCIUTENBHBIA MUPOJIN3 MPoBOAAT mpu 600—
900 °C (temmeparypa HarpeBa OTXO/0B).

[Tpu cxxuraHuu ra30B MUPOJU3a JHIMOBBIE Ta3bl MEHBIIE 3arpsS3HEHBI JETY4Yel 307101 U
Caked, 4YeM TMpH TPSIMOM CXKHIaHHH OTXOJOB, YTO TO3BOJSIET HCIOIB30BaTh HX 0e3
JIOTIOJTHUTEIFHON OYHCTKH /ISl BRIPAOOTKH BOJSTHOTO TIapa M B APYTUX HEISX.

OKUCIUTENBHBIA MUPOINU3 OTXOAOB OCYIIECTBIISIOT BO BpallAlOUIMXcs OapaOaHHBIX
peaKkTopax, B INAXTHBIX pEaKTOpax C BpallaloUIMMcs NOJA0M (M0 TUIy KapyCeJbHBIX Meyei
METayuI000pabaThIBAIOIIEH MPOMBIIUIECHHOCTH), B MHOTOIIOJIOBBIX PEAaKTOpax, B PEaKTOpax ¢
TICEB/IO0KIKEHHBIM CIIOEM.

Cyxoif muposnn3 — 53TO  METOJ] TePMHUUYECKOW mepepabdoTKH,  obecrneunBaromui
BbICOK03()(heKTHBHOE 00€3BPEKMBAHUE UCXOAHOTO ChIPhS (B T.4. OTXOA0B) U UCHOJIb30BAHUE €TO
B Ka4ECTBE TOIUINBA M XUMHYECKOTO CHIPbSI.

[Tox cyxum THUPOIM30M TMOHMMAIOT IMPOIECC TEPMHUECKOTO PA3JIOKEHHS HCXOIHOTO
ChIpbst 0e3 JocTyma Kuciopoja. B pesynbraTe cyXxoro mnMpojiu3a OTXOIOB 00pa3yroTcs
MUPOJIU3HBIN ra3 ¢ BHICOKON TEIUIOTOM CropaHusl, )KUIAKUE TPOAYKTHI U TBEPBIA YIIepOUCTHIN
octaToK. KoOIM4ecTBO M KadecTBO MPOIYKTOB CYXOTO MUPOJIM3a 3aBHCAT OT COCTaBa CHIPbS H
TEMIIepaTypbl Tporecca. B 3aBUCHMOCTH OT TeMIEpaTyphl pa3inyaloT TPH BUAA CYXOTO
OUpOJIU3a:

- HU3KOTEMIIepaTypHbI NMUPOIM3, WM ToiykokcoBaHue (450-550°C), mpu KoTopoM
MaKCHMAaJIeH BBIXOJI KHJIKHUX IPOTYKTOB M TBEPJIOTO OCTaTKa 1 MHHUMAJIEH BBIXOJ TUPOIH3HOTO

raza ¢ MaKCUMaJbHOM TEIUIOTOM CTOPAHMS;



- CpeIHETEeMIIEPAaTYPHBIA MUPOJIN3, WK CpeaHeTeMiiepaTypHoe kokcoBanue (o 800°C),
Py KOTOPOM BBIXOJ] Ia3a yBEJIMYMUBACTCS MPU YMEHBIICHUH €ro TEIUIOThl CrOpPaHUs, a BBIXOJ
JKUJKUX TTPOJIYKTOB U TBEPAOr0 OCTATKA YMEHBIIACTCS;

- BBICOKOTEMITEpaTypHbId mHposu3, uiu KokcoBanuwe (900-1050°C), mpu koTOpoM
MUHHUMAJIEH BBIXOJ )KMJIKUX IPOJYKTOB U TBEPJAOIO OCTaTKa M1 MAKCUMAJIEH BBIXOJ MMUPOJIU3HBIX
ra3oB ¢ MUHMUMAJIBHOM TEIUIOTOM CrOpaHusl.

HuskoremneparypHbIii TUPOJINA3 OCYHIECTBISIOT C LEIBIO MOJIydeHHsI Hanbosiee IIEHHOTO
CBIPbsI - JKUJIKOTO TOIUIMBA. TBEpPIbI OCTATOK IPH HU3KOTEMIIEPATYPHOM MHUPOIU3E COACPIKUT
HEKOTOPOE KOJIMYECTBO FOPIOYHX KOMIIOHEHTOB, YTO 00eCreunBaeT ero NpuMeHEeHHE B KaueCTBE
HHEPTeTUYECKOT0 U OBITOBOTO TOTLIIMBA.

OCHOBHOH 11€JIbI0 BBICOKOTEMIIEPATYPHOI'O MHPOJIM3a OTXOAOB SBISETCS IOJy4YE€HUE
BBICOKOKaYECTBEHHOI'0 roprodyero raza. [lpu BbICOKOTEMIEPAaTYpHOM CYXOM IHPOJIN3E
MIEPBUYHBIE MAPBI CMOJIbI U MUPOJIU3HBIN Ta3, IBUrasCh Yepe3 CIOW OTXOJ0B M COIPHUKACAsCh C
pacKaJeHHbBIMU CTEHKaMU PEaKTOpa U MOBEPXHOCTHIO yXkKe 00pa30BaBILErocs KOKca, MojBepra-
I0TCS BTOPUYHBIM H3MeHEHMsIM. [lepBuuHasi Jierkas cMmojla TEPMHUYECKHM pasjlaraercs ¢
BBIJICJICHUEM TOPIOYMX Ta30B, TSKEIOMW CMOJBI M CcMoOJsiHOro Kokca. llonBepraercs
TEPMUYECKOMY DPA3JI0KEHHUIO W MEPBUYHBIN MUPOJU3HBIA ra3. B pe3ynbTaTe 3TUX IPOLIECCOB
YMCHBIIIACTCS BBIXOJ CMOJBI W COJEpKaHWE B HEW JICTKHX IICHHBIX (pakmmid. 3a cdyer
pa3oKeHusl IEPBUYHON CMOJIbl YBEJTMUMBAETCS BBIXOJ MUPOJIU3HOr0 raza. CHIKEHUE TETI0ThI
€ro CropaHusi MPOUCXOUT BCIEJICTBHE PA3JI0KEHUSI YTIEBOAOPOJIHBIX KOMIIOHEHTOB EPBUYHO-
ro MUPOJU3HOTO rasa.

TBepbIii OCTaTOK, MOJYYaEMbIH MPU CYXOM MHUPOJU3E OTXOJ0B, MOKHO MCIIOJIb30BaTh B
pPa3IUYHBIX LENSIX, B 3aBUCUMOCTH OT €ro coctaBa M (usnueckux coucTB. Ilpu muponmse
TBEPJBIX OTXOJOB HedTenepepadaThIBAIONIUX MPOU3BOACTB KOKC C 30JbHOCTHIO 10 50% mocie
HEOOJBIION MONMOTHUTENHFHON 00pabOTKM MOXKET OBITh NMPUMEHEH a KadecTBE 3aMEHHTENS
IIPUPOJHBIX M CHUHTETHYECKUX YIIIEPOACOAEPKAMMNX MaTepHaoB. KOKCOBBIM OCTaTOK moOcCie
MUPOJIM3a OCATKOB CTOYHBIX BOJ MOKHO HCIIOJIb30BAaTh B KauecTBE COpPOEHTAa Ha CTAHLIMAX
BOJIOMOJITOTOBKHM M OYMCTKU CTOYHBIX BOJ (MHOT/A TOCie AOMOJHUTENbHON 00paboTtkw). [Ipu
MUPOJIN3E W3HOIICHHBIX aBTOMOOWIIBHBIX TOKPBIIIEK IMOTYYal0T Ta30BYIO Caxy, IIHPOKO
HCIIOJIb3YEMYIO B NMPOU3BOJICTBE PE3UHOBBIX TEXHUUECKHUX M3JENUMN, TIAaCTMACC, TUIOTpapCKuX

KpacCoK. Bo3MokHEI B APYyruc HarpaBJICHUA UCITIOJIB30BAHWA TBEPAOI0 YIIIEPOAUCTOr0 OCTaTKa.

3. Kaaccupukanus o00py1oBaHUsI MUPOJIH3A

Cyxo¥t mupoan3 0TX0A0B MOKHO OCYLIECTBIIATh B PEAKTOPAX C BHEIIHUM U BHYTPEHHUM

obOorpeBoM. BHemnHuii o00orpeB NMpuUMEHSIOT B peakTopax B BHJE BEPTUKAIBHBIX PETOPT, BO



BpallaoIuxcs OapabaHHbIX peakTopax. B aTux ammaparax MUpPOIH3HbBIC ra3bl HE MMOIBEPratOTCsI
KaKoMy-JIN0O pa30aBlICHUIO ra30BBIMH TCIJIOHOCHTEIISIMU, TO3TOMY XapaKTEPU3YIOTCS BBICOKOU
TEIUIOTON cropanus. BBuIy OTCYTCTBUS (GWIBTPALMU YEpe3 CJIOW OTXOJOB Ta30BbIX TeEl-
JIOHOCHTEJIEH MUPOJIU3HBII ra3 3THX PEaKTOPOB COACPIKUT MUHUMAIILHOE KOJMYECTBO TBLIH.

B peakTopax ¢ BHyTpEHHUM 000TPEeBOM (BEpTHKAIbHBIC [IAXTHBIC, C TICEBAOOKIKCHHBIM
clloeM, Bpamjawliecs: 0apadaHHbIC) B KAUECTBE TEIUIOHOCHUTENISI HCIIOJIB3YIOT ra3bl, HArPETHIC JI0
600-900 °C u XUMHYECKH HE pearupyroniue ¢ OTXoiamu (MHEPTHBIE M TOPIOYHE Tasbl, HE
cozepskaiie kKuciopozaa). Haubosee menecoobpa3Ho B Ka4eCcTBE TEIJIOHOCHTEINS MCIIOIb30BATh
PELUPKYIUPYIONIMIA MUPOIM3HbIA ra3. [Ipu 3ToM HCKiItOYaeTcs pa30aBiieHHE MPOILYyKTOBOIO
IUPOJIU3HOTO ra3a M YXYIIICHHE €ro KadecTBa. B CBfA3M C NPUMEHEHHUEM Ta3000pa3HbIX
TETUTOHOCHTEJICH MOBBIIIACTCS 3aMbUICHHOCTh MPOYKTOBOIO MUPOJIM3HOTO ra3a. B To jxe Bpems,
BHYTPEHHHUI OOOIPEB KOHBEKIIMCH MO3BOJIAET CYIICCTBEHHO HHTEHCH(HIIMPOBATH IPOIIECC
UPOJIM3a U COKPATHTh rabapuThl PEaKTOPOB MO CPABHEHHUIO ¢ BHEIIHMM OOOTPEBOM 3a CUET

TCILJIOMPOBOJHOCTH.

4. IlpenmmyluecTBa U HEJOCTATKH METOJ0B IHPOJIH3A

HccnenoBanusi IpoLeccoB OKUCIUTEIBHOIO M CYXOTO IMUPOJIM3a Pa3IMYHBIX OCaJKOB
CTOYHBIX BOJl IO3BOJIMJIM YCTAHOBUTh, 4YTO CYXOM mUposn3 Haubojee HSKOHOMHYECKU
>QdeKTHBEH M OKa3bIBACT HaHMMEHbIee BIMSAHHE Ha OKpYXKamylo cpeay. HanGormee
3¢ (EeKTUBHBIM CIIOCOOOM TEPMHYECKON YTHIIM3AIMM TBEPABIX OPraHUYECKUX OTXOJI0OB Ha
COBPEMEHHOM YPOBHE pa3BUTHsSl TEXHUKU Takke MpU3HaH nuponu3. OJHAKO B OTHOILIEHUU
1eJ1IeCO00Pa3HOCTH CyXOro MHUPOJIM3a WM, HAlpUMEp, CKUTaHUS TBEPAbIX OBITOBBIX U
HEKOTOPBIX MPOMBIIUICHHBIX OTXOJ0B MHEHMS CIEHUATUCTOB pacxoiaTrcs. Haubonee
NEPCIEKTUBHBIM CUUTAIOT MUPOJINU3 CIIELHUATIbHBIX BHI0B IPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB
1ocJie MpeIBapuTEIbHON COPTUPOBKH, IPU KOTOPOM 3HepreTudeckast 3p(HeKTUBHOCTH Ipoliecca
BBIILIE, YEM y APYTUX TEPMHUECKHUX METOJOB, & TAK)KE JUIsl BUJOB OTXOJOB IPSIMOE CIKUTaHHE
KOTOPBIX 3aTPYAHEHO.

Jlns neranbHOro cpaBHEHHS OOOpY/AOBaHHS B HACTOSALIEM pa3jeie BBHUAY pPa3IUnyUil
LEJIEBOI0  HCMOJb30BaHUS HE pacCMAaTpUBAIOTCA BUABl O0OpYIOBaHUS, SBISAIOIIKECS
KOCBEHHBIMM KOHKYPEHTHBIMH TEXHOJIOTMSIMM — B T.4. YCTAaHOBKM MOJEIBHOTO psiza
IIPOU3BOJUTENBHOCTBIO IOpa3 0 BhIIE (HAIPUMEp, TEXHOJIOIMS HU3KOTEMIEPATypPHOIO

nuponmsa 90-x romgoB Siemens TWR, u coBpemennast rexnonorusi WasteConversionPyrolysis),

1
M.H. bepnagunep, A.Il. lllypsrun. OraeBast nepepaboTka 1 00e3BpeKUBAHNE MPOMBIIUICHHBIX 0TX00B, - M.: Xumns, 1990.



yeM YT]I; ycTaHOBKHM peaiu3yrolue BICOKOTEMIIEPATYPHBIN CYXOM MUPOJINU3, OKUCIUTEIbHBIN
MUPOJIU3 U pa3IN4Hble KOMOMHUPOBAHHBIE METO/IBI.

JUi 1eTanbHOTrO CpaBHEHHUS AIbTEPHATHBHOTO OOOPYIOBAaHUS B HACTOALIEM pasjeie
paccMaTpUBAIOTCS CJIEAYIOIINE BUIBI 000PYAOBAHUSA:

- nuponu3Has ycraHoBka @opran komnanuu «Hosbsle Cucremublie TexXHOIOTHN;

- nupoau3Has ycraHoBka [Tuporexc komnanuu «TeXHOKOMILIEKCY,

- nupoau3Hbiil koMmmueke ECOMACHINE AMR komnanun « 9KOMAILI'PYIIIDy.

AHanu3 MpoU3BEACH HAa OCHOBAaHUU OOIIEAOCTYIHBIX CBEIECHUH, MPEICTABICHHBIX
KOMIaHUSMU 00 YKa3aHHOM 00OpYy/I0BaHUHU.

Kommanus OOO «HoBeie Cucremnsie Texnonorum» mnpejiaraetr MUPOIU3HYIO
yctaHoBKy @opran. IIpenBapurenbHO H3MENBUYEHHOE CBIPBE 3arpy’kaercs B COCYHd W3
JKapOCTOMKOW CTallM - PETOPTY, 3aTEM MOMellaeTcs B neyb. [Ipu Temneparype BHyTpU pETOPTHI
300 °C mwaumHaeTcs mponecc nuponuza. OOpa3oBaBIIMiics NHpPOra3 IMOCTYMaeT B
TEIJIOOOMEHHUK, TJl€ KOHJIEHCUPYETCS B NUPOIM3HOE Maciio. HeckoHaeHcHpoBaHHBIN ra3s
IPOXOJUT MHOTOCTYIIEHYATYI0 OYUCTKY, IIOCJE Yero nocrynaer Ha ropeiky. Ilocie okoHuanus
mpolecca peTopTa ¢ MOMOLIbI0 KpaH-Oanky BBIHMMAETCS U3 IMe4YH U oxJaxjaeTrcs. B meus
3arpyskaercs BTOpas peTopTa, 3apaHee 3arpykeHHas celpbeM. llociie ocTeIBaHuUsA, cCOAEpKUMOE
PETOPTHI BBITPYXKAETCSI METOAOM ONPOKHUbIBAHUS.

Jlns pabotsl ycraHoBkM PopTaH HEOOXOAMMO BCIOMOTaTelnbHOE 000py/lOBaHUE: KpaH
WIA KpaH-0ajka; YCTPOHCTBO OIPOKU/BIBATENS; YCTPOWCTBO OXJIAXAECHUS M TOJTyYCHHS
HNUPOJIM3HOTO TOTIJIMBA; BTOPAsi pETOPTA; 3alacHble PETOPTHI (CPOK caykObl 3 Mecsla).

OnHMM U3 TJABHBIX NpeuMyLIecTB TexHojoruu YTJ| mo cpaBHEHHIO C ONHCAaHHOM
ABJIIETCS TIOJHOCTBIO aBTOMAaTU3MPOBAHHBIA Mpolecc NepepaboTKH OTXOJ0B € MOMEHTa
3arpy3Kd ChIpbsl 10 MOJIy4Y€HUS] KOHEUHbIX MpoAykToB. McxoaHoe coipbe g YT/ He TpeOyer
IpeBapuUTEeNIbHOW MeXaHU4ecko o0paboTku. Popma M HaIMYMEe MeEXaHU3Ma IIYPOBKHU
nupoiausHo kamepel YT/l oOecrieunBaeT OOJIBLIYI0O PAaBHOMEPHOCTh HAarpeBa ChIpbS U
MO3BOJIIET JOOUTHCS OoblIel TIyOUHBI TPOTEKAHUS Mpoliecca nupoiau3a. Hamuune 3aMKHYTOTO
KOHTypa Bojoobopora B YT/I He TpeOyeT HEmpepbIBHOIO BOJAOCHAOKEHUS Ui OXJIAKICHHUS
nuporasa. Y CTaHOBKA TEPMUYECKOH JeCTPYKLUHU HE TpeOyeT BCIIOMOTaTEeIbHOTO 000pYA0BaHUS
U OoTiau4aeTcss MoOWIbHOCThIO wucmoiaHeHud. Kouctpykmmm YT/ mocTtaBisiorcs ¢ IENbIO
BO3MOXXHOCTH JKCIUTyaTalliM B pa3IUYHbIX KIMMATUYECKUX YCJIOBHUSX, B TO BpeMs Kak
ycraHoBKa DOpTpaH HKCILTyaTUPYETCS Ha OTKPBITOM TEPPUTOPUH, YTO OIPAHUYMBACT €€
IIPUMEHEHNUE B CYpPOBBIX KiIMMarudeckux ycinoBusx Kpaiitnero Cesepa P®. B omimmuume or

pyuHoro pexuma ynpasineHuss @opran, B caysae YT/ KoHTpoabr U ympaBieHUE



TEXHOJIOTUYCCKUM IIPOHECCOM OCYHICCTBIACTCA AaBTOMATHUYCCKU IIPU ITOMOINHA CCHCOpHOfI

IHaHCIIN.

[Tuponusnas ycranoBka [Iuporexkc opreHTHpOBaHA MPEUMYILIECTBEHHO HA MepepadoTKy
U YTUIN3AIUI0 aBTOMOOMIBHBIX IIHH U 0TX00B [1DT. Turnu 3arpyxatorcs B TUPOIU3HYIO [1€Yb
C TOMOIBI0 KpaH-Oanku. Iluporas, mporpersiii m0 temmeparypsl 260-560°C, u3 Turis, B
KOTOPOM TPOTEKAeT MpOIecC MHPOIN3a, MOCTYMAaeT B CKpyOOep MOKpOH OYMCTKH, TAE MOJ
JICMCTBUEM OpPOIICHUS OXJIAXIAIOLIEr0 peareHTa 4aCTUYHO KOHAeHcupyercs. [lanee mpoxons
yepe3 TpyOy BeHTypu, NpOTHMBOTOYHBII HacaIouHbIM ajncopbep, HedTAHas COCTABISAIONIAS
NUpOraza OKOHYATENBHO OXJIAXKJIAeTcs U KoHaeHcupyercs. LleHTpoOexHbIil cenaparop CIIyKUT
JUIsL OCYLIEHMsI mnuporasa oOT Biard. OxJaXJAeHHE YIIIEPOJHOrO0 OCTaTKa OCYLIECTBIISAETCS
MeperpeThbiM BOJSHBIM MapOM, KOTOPBIM MOJy4YaroT B mapomneperpesarene. [locne oxnaxneHus
no 120-140°C npomyKT cemapupyroT, IPEABAPUTEIBHO OTAEIUB KPYIHBIE BKIKOUECHUS
METaJUIMYECKON MPOBOJIOKK Ha BHOpocute. [locine BUOpocHTa MO JEHTOUYHBIM KOHBEHEpaM CO
BCTPOEHHBIM MAarHUTHBIM CE€napaTopoM (pakUHUOHHBIA YIIEPOAHBIH OCTATOK OKOHYATEIbHO
OUMILAETCA OT METAUIMYECKUX BKIHOYEHUH. [l BBIFPY3KHM YIJIEpOJHOTO OCTaTKa U
METAJIJIOKOP/A U3 TUTJISL HAa BUOPOCHUTO MpeIaracTcsi THAPABINYECKUI ONPOKUIBIBATEb.

OtnmuuTennbHON ocoOeHHOCTRIO YT sBIsieTcss BO3MOKHOCTh MEPepadOTKH IIHPOKOTO
CIEKTpa OTXOJ0B IIPU OTHOCUTENILHO MPOCTOM ammapaTrypHoOM O(QOpPMIIEHUH TEXHOJIOTUYECKOTO
nporiecca. Pacxon 060pOTHOM BOABI 3HAUUTENBHO HUXKE, TOCKOJIBKY OTCYTCTBYET HENPEphIBHOE
BoJlIocHaOkeHne. OTCYTCTBYET PHEPreTHUECKH €MKHUH MpoIecc MOJIyuyeHHs MeperpeToro mnapa.
OTtcyTcTBYeT HEOOXOAMMOCTh B JOTIOJHUTEIBHBIX IUIOMIAJKAX JUISl pa3MEIleHUs TUIJIeH WIn
MHOTO BCHoMorareiapbHoro obOopynoBanusi. ['aGaputbl ycraHoBku YT/I-1 monHOCTBIO
COOTBETCTBYIOT pa3zMmepaM 20-pyTOBOrO MOPCKOTO KOHTEHiHepa, B TO BpeMs KaK yCTaHOBKa
[Tuporekc AOKHA pa3sMEIaThCsl B MOMEIIEHUH C UCKYCCTBEHHOW BEHTWIALIMEH BBICOTOW HE
MeHee 7 M.

Kommieke EcoMachine AMR nipenna3zHaueH yis mepepaboTKi OPraHuIeCKUX OTXOJIOB C
LEJIbI0 TIOJTYYEHMSI DJIEKTPUUECKON M TEIJIOBOM PHEPIMM. TEXHOJIOTMUYECKUN MPOLECC OCHOBAH
Ha TeXHOJOruM ObicTporo muposinza. KoHpeHcanuio mapora3oBoil ¢pakuuy BeOyT MyTeM ee
KOCBEHHOTO OXJIAXKICHHUS JKUIKUM TEIJIOHOCUTEJIEM NpHU OJHOBPEMEHHOW LIEHTPOOESKHOMN
cemapaluuy U TOCJENOBaTeIbHOM MPOXO0XJIEHUH Ta30BOM (paKkiuM MO MHOTOCTYNEHYaTon
CUCTEME  OXJAXKIEHUS U OYMCTKM. HecKOHJEHCHpOBaHHBIE  Ta3bl,  IPOLIEAIINE
MHOTOCTYIIEHYATyl0 OYMCTKY, IOJAIOTCA JJs INUTAaHUS JBUTATENsl BHYTPEHHEIO CrOpaHUs.

JIBurarens paboTaeT B mape C 3JIeKTPOreHepaTopoM Il BHIPAOOTKH 3JIEKTPUUECKON IHEPIHH.



[Tockonpky kommuiekc EcoMachine AMR mpou3BOIUT TOJBKO 3IEKTPUIECKYIO SHEPTHIO
HEOOXOUMO HAIMYKME OSJICKTPONOTPEOUTENel, CIOCOOHBIX MOTPEONSITh BBIPAOATHIBACMYIO
3Hepruto. B oTiauume OT KoMILiekca, KOHCTpyKuMs nuposn3Hod neun YTJl obecneunmBaer
PaBHOMEPHBIN HarpeB ChIPbs, YTO MO3BOJIAET AOCTUYB OOJIbLIEH MIyOMHBI IPOTEKaHUs Mpoliecca
NUpOJIN3a, a Takke M30eXaTh MECTHBIX MEeperpeBoB M IporopaHus wmeramia. Kommuiekce
EcoMachineAMR pa3mernaercsi Ha OTKPBITOM BO3JyX€, YTO OTPAHUYMBACT TEMIECpPATYPHBIA
pexxum pabotst oT Munyc 30 10 + 40 °C, B TO BpeMst KaKk YCTAHOBKA TEPMUYECKOU ECTPYKIIUH
MOYKET MMEThb JH000H BUA KIMMAaTHUYECKOTO MCIIOJHEHMsI M 3KCIIyaTUPOBAThCA B PETMOHAX C
temneparypoii 10 muuyc 60 °C. Kommiekc EcoMachine AMR ycrymaer mo raGapuTHBIM
pa3MepaM YCTaHOBKE TEPMMUYECKOH IECTpPYKLUHUH, T.K. KOMIUIEKC MOHTHUPYETCSI B PaMHOM
UCIIOJJHEHUM BEPTUKAJIBHOTO IOJIOKEHHUS M BbICOTAa KoMmIuiekca cocrtasisieT 9200 mm, yTO

npuMepHo Ha 7 MeTpoB Ooibiie BbicoThl YT/[-1, mpu 3ToM 3aHuMaemas KOMILIEKCOM

EcoMachine AMR momans — Oosplie.

5. AJbTepHATHBHBbIE TEXHOJOTHU O0PAlleHHS ¢ KAKIBIM U3 BHI0B ChIPbH,
IVIAHUPYEMOro K npumMeHenuro Ha YT/1

Cnenyer OTMETUTh, YTO BCE yKa3aHHbIE METOJbI (KpOME 3aXOpPOHEHHMs Ha pa3iIMyYHbIX

HOJII/IFOHaX) CIIpaBCAJIMBbI TOJIBKO B TOM ClIydac, C€CJIM Ha IMPOMBIIIJICHHOM MPCANPUATHU

OpraHnu30BaH CEJICKTHUBHBIN C60p Ka)KILOﬁ N3 YKa3aHHBIX KaTel"OpI/Iﬁ OTXOO0B.

Tab6amna 1
J\jg Haumenosanue BapuanTs! oOpaienus, anbTepHaTHBHBIE TEPMUYECKON IECTPYKIMN
n/n
1. PesuHoTexHNYECKHE U3AETHS  -TepMHUUYEcKoe 00e3BpeKUBAHNE C PEKyTepallieil SHEPTUH;
(B T.4. TBEp/ibIE OTXObI -BTOpUYHAs IepepadoTKa HAa XMMHUUYECKHUX [TPOU3BOJICTBAX;
PE3HHBI) -M3MeJbYeHHe, IPaHyISIUs U IepepadoTKa B Ipyrue BU/IbI U3/IENNii;
2. TTOKPBIIIKK ¢ METAITMYECKUM  -lIepepadoTKa B JOOABKU K CTPOUTEIBHBIM MaTepHaIaM JUlsl YITy4dIIeHHs UX
KOpJIOM CBOWCTB;
- 3axopoHeHue Ha nosurone ThO
3. Hedrenuiamsl, oTX0IBI -MeXaHH4YeCcKoe paseneHue (IeHTpuyrupoBaHue);
OypeHus, BKITIOYAOIIHE: -XuMHIdecKas o0opaboTka;
TBepAyo (asy (TpyHT, MeCOK, -BHOPOKABUTAIIMOHHAS SKCTPAKIINS;
1opoja u T.1.) -Omopemeuanysi, GuTopeMenanus;
U OKUIKYHO a3y - TepMHYECKOE 00E3BPEIKUBAHUE C pEKyIIepallneil SJHEPTHH;
(sedTenpoTyKTHI) - TepMoecopOus
4. Hedreunambl, 0TX0/bI -3aXOpPOHEHHE Ha CIeUATU3UPOBAHHOM ITOJIUTOHE
OypeHusi, BKIIIOUAOIUe: -pa3sMelleHNe B IUIAMOXPaHIIIHIIE, aMbape
TBepayIo (hasy (TpyHT, MECOK,
opoja 1 T.1.), KUAKYI0 a3y
(HeTeIpOTYKTHI) M BOAY
5. Hedremmnamsl, oTxoab! - pa3IMYHbIE METOJIBI CEeNapannu
OypeHusi, B BUJIE SMYIIbCHUH, - TepMHYECKOE 00E3BPEIKUBAHUE C pEKyIepannueil JHepTruy;
BKJIFOYAIOIIHE -pa3MelieHre B IUIaMOXpaHWIHIIE, ambape
KHUJKHE HeQTETIPOAYKTHI 1
BOIY
6. Otxonbl Oypenus (OypoBble  |-CyIIKa B CYHIIMJIBHBIX aNNapaTax pa3JIuyHbIX KOHCTPYKIMH




[JIaMbl) BKJIFOYAFOIIUC:
TBepAyto a3y (TpyHT, ECOK,
IOpOJIa | T.1I.), 1 BOAY

~pa3MCIICHUEC B NUIAMOXPaHUJIUIIIC, aM6ape

7. OTtpaboTanHBIe Macia -iepepaboTKa (pereHepanus);
~-TepMHUUECcKOe 00e3BpEXUBAaHNE C PEKYTIEpaIieii SHEPTUH;
- aIbTEPHATUBHOE TOILUTMBO U KOTEJIBHBIX (€CIIN MMOATBEPKACHO TOCPENCTBAM
KXA oTcycTBHE rajlorTeHUpOBAHHBIX H TOKCHYHBIX BELIECTB)
8. [HomumepHble MaTepuansl (B -TepMHYecKoe 00e3BpeKUBAHIE C PEKYyTIEpallnei YHEPTHH;
T.4. OTXOABI Pa3IMYHbBIX -BTOpHYHAsl IepepadOTKa Ha XMMUYECKHUX MPOM3BOACTBAX;
IUIacTMAace, MOJHOJICHHOB,  FU3MEIbUCHUE U TIepepadoTKa B APYTUE BUABI U3AEIHH;
CJIOKHBIX TTOJMA(HUPOB, -repepaboTKa B 100aBKH K CTPOUTEIBLHBIM MaTepHaiaM JUisl YITy4dIleHHus UX
1IJIAMOB, 3MYJILCUH U JIp.) CBOMCTB;
-3aXOpPOHEHHE Ha NOJIMTOHE (BUJ OJIMTOHA ONPEIENSETCS TI0CIIe MOATBEPKICHHS
KJIacca OMacHOCTH)
9. Opraan4ecknue OTXOAbI O/ PA3IUYHBIX OMMX0008 HCUBOMHO20 NPOUCXOHCOCHUS
MIPUPOTHOTO MPOUCXOKACHHUS FUCIIOIb30BAaHHE B KOPMOBBIX LEIIAX;
(pacTUTENBHOTO, )KHBOTHOTO)  [-TepMHIYECKOE 00E3BPEIKUBAHIE C PEKYTIEpalliei YHEPTHH;
-3axopoHeHue Ha nonuroHe THO
B 3aBHCHMOCTH OT UCXOJHOTO COCTaBa:
-TiepepaboTKa B albTEPHATUBHOE TOILUINBO;
~HCIIOJIb30BaHUE B XUMHUECKOM, IIUIIIEBOM IPOU3BOACTBE (pexe);
0151 pacmumenbHulX (0PedecHbix) Omxo008
BO3MOYKHO TaK’Ke MpeIBapUTEIbHOE H3MENbYCHHE, NTeJTICTUPOBAHUE,
rpaHyJIMpOBaHUe, OPUKETUPOBAHUE C IIEIIBIO:
-IPOU3BOICTBA KOMIO3UTHBIX MaTepuanos (tuma JICII);
~MCTIOJIB30BAaHUS B KAUECTBE aJIbTEPHATHBHOTO TOIUINBA ISl KOTEIbHBIX;
- NCTIOJIb30BaHMSI B OMOTa30BBIX PEaKTOpax;
~-TepMHUeCcKOe 00e3BpeXUBaHHE C PEKYyTIEpaIieii SHEPTUH;
MM 3axopoHeHue Ha noaurose ThO
10. | OpranmyecKue OTXOIbI -iepepaboTKa (pereHepanus);
CHUHTETHYECKOTO ~-TepMHUUecKoe 00e3BpeXNBaHNE C PEKYyTIEpaIieii SHEPTUH;
MIPOUCXOKACHUS - aIbTEepHATUBHOE TOILTMBO JUISI KOTEIbHBIX
- 3aXOpPOHEHHE Ha MOJIUTOHE
- HHBIE METOJIBI
11. | Opranuueckue pacTBOPUTENH COPOIMOHHAS OYHCTKA
(c menpIo pereHepanum) -CIIeIIMAIN3UPOBAHHBIE METO/IbI IUCTUILUIALUH (B T.4. KATAJIUTHUECKHE,
(hpakIMOHHBIE U T.1.)
12. | CopOeHTbl, 3arpsi3HEHHBIE - peresepanys pa3jIn4HbIMU METOJAMU
YIIIEBOJIOPOAAMH (C 1IETBI0 - -TEpMUYECKOe 00€3BpeXHMBAHNE C PEKYyIIepallell SHEPTUH;
pereHeparyn) - 3aXOpOHEHHE HA ITOJIUTOHE
13. | OTX0xBI OYUCTHBIX CTaIM1 U aJlbTEPHATHBHBIE KOMJITIEKCHI METOJIOB OOpaIieHus MpruBeIeHb! Ha puc. |
COOpYKEHHH (OCAIKH, HIIHI,
TyJIBITBI)
14. | OTX0IBI OYHUCTHBIX -3axopoHeHue Ha nonurone ThO

COOpYKEHHH (OTXOMBI C
pEIeToK)
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Pucynok 1. Ctaguu 1 ajJibTepHATHBHbIE KOMJIIIEKCHI METO/I0B 00palllEeHHs ¢ OTX0AAMH
(ocagKkaMu) OYMCTHBIX COOPYKEHUH



3akao4YeHue

Hacrosimee npuiokenue pazpadoraHo B cooTBeTcTBuH C 1. 2.4. [TonoxeHus: o0 oleHKe
BO3JECHCTBUSL HA OKpyXKawolyw cpeny B Poccuiickorn denepaiuu, yTBEpKIACHHOTO MPHUKA30M
I'ockomakonornu Poccuu ot 16.05.2000 Ne 372:

Ilpu nposedenuu oyeuwku B6030€UCMBUsL HA  OKPYIHCAIOWYIO  Cpedy  3aKazuux
(ucnonrnumens) 0053aH  paccmompemv  AlbMEPHAMUBHLIE BAPUAHMbL  OOCMUIICEHUS  Yeu
Hameuaemoul X0359UCMBEHHOU U UHOU 0esIMeIbHOCIU.

3axaszuuk (ucnonrnumens) 8viagisem, AHAIUSUPYEN U YHUMbIBAEN IKOIOSUYECKUE U UHbLE
CB53AHHbIE C HUMU NOCNEOCMBUsL 8CeX PACCMOMPEHHbIX AlbMEPHAMUBHBIX B8APUAHMOS
00CMUdICEHUSL Yelu HaMedaeMol XO03AUCMEEHHOU U UHOU OesimelbHOCU, a makdce "Hyneeoeo

séapuanma" (omkaz om dessimenbHOCMU,).

[lenecooOpa3HOCTh BHEAPEHUS TE€X WU HHBIX TEXHOJOTUH OOpalleHus C OTXOAaMH,
BTOPUYHBIM CHIPhEM, HHBIMH BHJIAMH PECypCOB, MpeanoiaraeMpix K nepepadorke B YT/I (B T.4.
TEXHOJIOTHH METOJI0B, npeaaraeMbeix OO0 «MexayHapoiHas dSHEpreThuecKas 3KOJIOrnyecKas
KOMITaHHs» B YCTaHOBKAaX TEPMHUUYECKOW IECTPYKIMU) OMpPEAEIeTCs 3aKa3uuKOM Ha OCHOBE
KPUTEPUEB HKOJIOTMYECKOM U IKOHOMHUYECKOW 3HAYMMOCTH, a TaKXKe C YYETOM COLHUAJIbHBIX
aCMeKTOB JUIsl KaXKJ0T0 KOHKPETHOTO peruoHa uinM oObekTa (Ha 0aze cxem oOpaiieHus ¢
otxonamu win T20).

YHuBepcalbHOI B 3TOM IJIaHE TEXHOJOTHUHU HEe cymiecTByeT. [Ipu BBIOOpE TEXHOIOTUHU
JUTSL K&KJTOTO KOHKPETHOTO PErHoHa WM 00BEKTa OJKHBI YUUTHIBATHCS CIAEAYIONTNE (PaKTOPHI:

-9KOJIOTHYECKasi 1 SKOHOMHYECKasl 11eJ1eCO00pa3HOCTh CIIOCOO0B 0OpAIIEHUs C CHIPHEM,
OTJIMYHBIX OT MPEAJIOKEHHOT0 crioco0a nepepadboTKy;

-KJIMMAaTUYECKUE YCIOBUS MECTHOCTH;

-TUAPOTEOIOTMUECKHE YCIOBUS MECTHOCTH,

-TPaHCIIOPTHAS HHPPACTPYKTYpa PETHOHA;

-COIMAJIHbHO-YKOHOMUYECKHE YCIOBUS PErHOHA;

-MapKETUHTOBBI KIUMAaT B 0O0NacTH oOpalieHuss C ChIPbeM, IMpEarojaraéMbiM K
nepepabotke B YT/l U ¢ BTOPUYHBIMU TPOAYKTaMH, KOTOPHIE MOTYT OBITh TMOJYYEHBI MpPU
nepepadoTKe;

-Hannuue AeuIuTa 3eMeNbHBIX PECYpCOB JUISI COOPY)KEHHUS OOBEKTOB pa3MEIICHUS
OTJIETHHBIX KATETOPUN OTXOJIOB,;

- HaMuue aeduIiuTa METOJOB U CPEACTB MO OOpAIIEHUI0 C XUAKUMHU U BIAKHBIMU
0CajJIKaMH CTOYHBIX BOJI, OTBEYAOIINX CAHUTAPHO-IITHIEMHUOJIOTHUECKUM TPEOOBAHUSIM.

-reorpadus pa3MeneH!s NpeaIpUsITUil cObITa BTOPUUHBIX TpoAykToB YT/ u T.x1.



