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HU3KOKAYECTBEHHBIHN YIJEPOJCOJEPKAIIIAIN OCTATOK
IINUPOJIM3A ABTOIIIMH U ETO IPUMEHEHUE

Kononoga A.C., ctynentka rp. XTs-131, IV kypc
Hayunsie pykoBonurenu: Ilanmna A.B., K.T.H., JOLIEHT;
Hrnarosa A.1O., k.0.H., JOIIEHT
Ky3z6acckuii rocynapcTBeHHbIN TexHu4Yeckuil yauBepcutet umeHnu T.®0. ['opbauepa
r. KemepoBo

[IpoMBIIUIEHHBIA TIPOrPECC MO3BOJUI YEJIOBEUECTBY JOCTUTHYTH MOYTH
MOJTHOW HE3aBUCHUMOCTH OT MPUPOABLI U 3HAYUTEIBHO YIYUYIIUTh YPOBEHb >KU3HH.
Ho nHa ceromgusiliHUI J€Hb HE BCE CHUHTE3UPOBAHHBIC JIFOAbMU WHHOBAIIMOHHBIC
MPOJIYKTHI MOTPEOJICHUs B TOM K€ MEpe, YTO U MPHUPOIHBIE PECYPCHI OE3BPEIHO
BXOJISIT B KPYTOBOPOT BewlecTB. Ha repBomM MecTe 10 MCIOJIb30BAHUIO PECYPCOB B
TOIUIMBHO-3HEPTETUYECKOM KOMILJIEKCE BCE TAKXKE OCTAKOTCS MPUPOIHBIE PECYPCHI
(yronb, He(Th, Ta3).

Ha nepuon, Bkmouaromuii B cedst Hayasio XXI| Beka, MpOrHo3upyeTcs
MOBBIIICHUE POJU YIJII B DHEPreTHUKE, UYTO OOYCIOBJIEHO €ro 3HAaYUTEIbHBIMH
3anmacamu. OJHAaKO TPOOJEMBI HKOJOTUHU, BO3HUKAIONIME IPU HCHOJIb30BAHUU
YTOJIbHOTO TOIUIMBA, TpeOyeT pa3pabOTKu U BHEIPEHUS] HOBBIX A(PPEKTUBHBIX C
DKOHOMHUYECKOM M  3KOJIOTHYECKOM  CTOPOHBI  TEXHOJOTMH  pa3paboTKu
aNbTEPHATUBHBIX BUJIOB TOIUIMBA. OCOOEHHO OCTPO JaHHAs MpoOJeMa CTOUT JJIst
Kysbacca, pernona ¢ aeuiuToM 3KOJIOTUYECKH YHUCTHIX BHUJIOB YHEPTOHOCHUTENICH
[1].

[Io omenkam cnemunanuctoB Pocnpuponnamzopa, B 2013 1. o0bem
o0Opa3oBaHUs OTXOJIOB TPOU3BOICTBA U MoTpediienust B Poccun cocrasui 4,3 mip,
yro Ha 16, 3 % Oonbme, yem B 2012 r. Ilpouecc yBeauMYeHHs] KOJIUYECTBA
oOpa3oBaHMsI OTXOJIOB HEHW30€KEH U HEMPEPHIBHO CBS3aH C TIPOIECCOM
ypOanuzamnuu [2]. Pacter KoJIUYECTBO TOpOJOB, a BMECTE C TEM pacTeT 0
3eMJIM, 3aHUMAaeMON oTXxoaaMH. [lonmyyaercs 3aMKHYTBIN [IUKII, HCXOJOM KOTOPOTO
MOKET CTaTh TO, YTO OTXO/IbI 3aMOJIOHST BCE MTPOCTPAHCTBO.

OmHMMHM W3 CaMbIX PACHPOCTPAHEHHBIX M Ta0apUTHBIX BHJIOB OTXOJIOB
SBJISIIOTCSL PE3UHOCOJIepKAIe OTXObl. Takke corjacHo mnompaBkaM k D3 00
OTXO0/1aX MPOU3BOACTBA U MOTPEOJIICHHUSI U B 3aBUCUMOCTH OT CTENIEHU HEraTUBHOIO
BO3JICICTBUSI Ha OKPYXKAIOILIYIO CPEly OTXOJbl MOAPA3ACNSIIOT B COOTBETCTBUH C
KPUTEPHUSIMHU, YCTAHOBIICHHBIMU (heJIepaIbHBIM OPTaHOM HCIOJIHUTEILHON BJIACTH,
OCYIIECTBJISIONIMM TOCY/IapCTBEHHOE pEryJupOBaHME B 00JIaCTU  OXpaHbl
OKpY’)KalOLEd Cpelibl, PE3MHOCOJEpKalIue OTXO0JAbl OTHocAT K VI knaccy
omacHoctu [2]. 3a rox tonpko B Poccum mx oOpasyercs 6onee 1 muH 1. Takoit
KPYIMHOTOHHAXHBIM BHUJ] OTXOJIOB SIBJISIETCS PE3YJIbTATOM HE TOJIBKO OBITOBOMA
YKU3HU YEJIOBEKA, HO M OTXOJIOM BCEX KPYITHBIX MPOU3BOJICTB.
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W3HOmIeHHbIE aBTOIIMHBI MPEACTABIAIOT COOOM ILIEHHBIM BTOPUYHBIN
MoJIMMEpPCOepKAIIUKA MaTepual, B KaXJI0H TOHHE KOTOPOTO COIEpPKHUTCS Ooee
700 kr pe3unsl. Kpome TOro, B TOHE M3HOLIEHHBIX IIUH Takxke comepxkurcsa 100-
150 kr BbICOKOKaueCTBEHHOro wmetamia. (OJHaKo, HAa JaHHBIA MOMEHT HE
CYLIECTBYET €IMHOT0 METOJa HCIOJIb30BAaHUS HW3HOLIEHHBIX aBTOIIMH, Kak
BTOPUYHOTO CHIPbs, JHOO K€ IMOJHOCTBHIO KOJOTUYECKH O€30MacHOro crocoda
yruausanuu [3].

Ha cerogssimHuii aeHb HauOoOJIbLIEE PACHPOCTPAHEHUE MOIYUWIH TpHU
Croco0a yTUIN3aliy U3HOIIEHHBIX IINH:

- CKJIaIMPOBaHKE, Ha CTIELINAIbHO 000PYI0BaHHBIX NOJUTOHAX;

— KOMITOCTUPOBAHHE;

— CKUTaHUE;

- UPOJIN3;

B Hacrosimiee Bpemsi Bce OoJblliee pacrnpoCTpaHEHUE TOJydaeT METOJ
MUPOJIM3a PE3UHOBBIX MOKphIiek. [locne mnpoBeaeHuss mnuposm3a o0pa3yroTCs
CIEAYIONINE TPOYKThI, IPECTABICHHbIC B TabuIIe 1:

Tabnuma 1
MarepuainbHblii 0anaHc mpolecca Nupoan3a

CymmapHbie

HaumenoBanue NMPOMBIIILJIEHHbIE U Pe3nHoBBIE OTXOBI

OBLITOBBIE OTXObI
IIpuxoo:
TBEPAbIE OTXOIbI 100 100
Pacxoo:
TBEPbII OCTATOK 447 38,5
METaJUIbI 5 2
cMoJia 18,2 48,8
MO CMOJILHAS BOJA 12,5 3,9
ras 19,6 6,8
Hmoeo: 100 100

HaunGonpmii ©HTEpeC U3 MPOIYKTOB MUPOIN3a MPEICTABISAET TEXHUUECKHM
yIliepod, KOTOpPbIA SIBISIETCS OJHMM W3 OCHOBHBIX HAINOJHUTENEH TpHU
M3TOTOBJICHUHM pe3uHbl. [Ipn BBEAEHUU €ro B CMECh YBEJIMYHMBAETCS MPOYHOCTh
PE3UHBI, COMPOTUBIICHUE UCTUpPaHUIO W pazaupy [7]. TexHuueckuid yriepoj
MpeNICTaBIsIeT CO0ON TOHKOAUCIIEPCHOE MOPOIIKOOOpPA3HOE BEIIECTBO, COCTOSIIIEE
n3 yriepojga. Ilo mnpuynMHE HUBKOrO KayecTBa TEXHHUYECKOTO yriepojaa
HENPUEMIIEMO  €r0 npsiMoe  ucnosib3oBanue[4]. JlutepaTypHble IaHHbBIC
MOATBEPKIACHBI POBEJICHUE TEXHUYECKOro aHainu3a (Tadbiua 2):
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Tabmuma 2

PCBYJIBTaTBI TCXHUYCCKOI'O aHaJIn3a TBEPAOro oCTtaTrka In1upoJjm3a aBTOUINH

O0BeKT ncciie10BaHuA Onpenensiemblii Conep:xkanue, %
noka3sarteJib Mac.

HuskokauyecTBEHHBIH Coneprxanune Biaru: W2 0,68-2.1
TEXHUYECCKUH YTIIIepos

(yraepojicoaepskaliyii ocTaTok 301bHOCTD: AY 10-18
TUPOJIN3a ABTOIIIHH ) Brixon netyqamnx 8.8-12

Bemectn, Vo !
CepHuctocTs: S% 4-8
Terutora cropanus: Qs 4800-6000
KKaJI/KT

JInsi BOBMOKHOCTU €ro MPUMEHEHUS B JajbHEWIIEM B KayeCTBE ILIEHHOTO
BTOPUYHOTO CHIPhS €0 KAYECTBEHHBIE XapAKTEPUCTUKU HEOOXOUMO yIIyUIIaTh.

XuMHUYecKoe 00OoTralleHre - HeOThbeMIIeMast YacTh MPOOJIEMbI pallMOHATILHON
nepepaboTKA MPOMBIIUICHHBIX M OBITOBBIX OTXO0/OB. [IpMeHeHHne XHUMHYECKUX
METOZIOB B OOOralieHHMH TECHO CBSI3aHO C HKOJOTHYECKUMHU MpOOJIeMaMHu H
pElIEHHEM KOHKPETHBIX 337ad [0 pPalMOHAJIbHOMY HCHOJIb30BAHUIO U
00€3BpEKUBAHUIO KUIKUX, TBEPJIBIX U ra3000pa3HBIX OTXO/IOB.

C 1enbl0 CHUKEHUS 30JIbHOCTU B paboOTEe MCIOIB30BaH METOJ| 0OOTaIleHUs
I10 TUITY MAacCJISTHOM arJIOMEpanyu.

Hpyrue CYIIECTBYIOIINE CrocoObl oOorarnieHus OKa3aJuch
Hed(PhEKTUBHBIMU BBUJlY HU3KOM CEJIEKTUBHOCTU TMPOIECCOB, M3-3a BBICOKOU
30JIbHOCTH U TOHKOJUCIIEPCHOCTHU ChIPbSI.

CymHoCcTh MeTOAa MACHSHOM arpoMepaluy 3aKIo4yaeTcss B Pa3IMYHON
CMauMBaE€MOCTH O KHJKHMH YIJICBOJAOPOJAAMHU TBEPABIX  YTJIEPOJCOJASpIKAIINX
yacTull B Boje. [Ipu »Tom B pe3ynbraTe TypOyJIu3alluy MYJIbIbI, MPOUCXOJIUT
CEJICKTUBHOE O00pa30oBaHUE arperaroB, KOTOPbIE YIUIOTHSIIOTCSA, CTPYKTYPHO
npeoOpa3ysch B MIPOUHbIE TPaHyIIbl cheprudeckoit popMsl [5,6].

HoBu3HOM aHHOTO MPOEKTa SABJISETCS pa3pabOTKa HOBBIX aJIbTEPHATUBHBIX
CIOCOOOB TMOJTOTOBKM HU3KOKAYECTBEHHOTO YIJIEPOAHOTO OCTaTKa MHPOJIN3a
aBTOLIWH, TO3BOJIAIONIMX MOJy4aTh HU3KO30JbHBIA  BBICOKOKAYECTBEHHBIN
YIJIEPOJICONECPKAIIMN  KOHIEHTPAT, KOTOPBIM B JAJbHEUIIEM IUIAHUPYETCS
MIPUMEHSTh KaK OCHOBHOM KOMIIOHEHT KOTEJILHOTO TOIJIMBA.

VYTunuzanys W HUCIOJb30BaHUS HW3HOIICHHBIX AaBTOIIMH B KauyeCTBE
BTOPUYHOTO CHIPhS HE TOJBKO COKPATUT KOJWYECTBO OOPa30BABIIUXCS aBTOIIUH
pa3HbIX rabapuToB, HO K TOMY >K€ IMOINOJHHUT TOIUIMBHO-3HEPTETUYECKYIO 0a3y.
[TpOMBIIIIEHHOCTH U SKOJIOTHS JTOJDKHBI HAXOJUTHCSI B TAPMOHUYHBIX OTHOIICHUSIX
MEXK]Ty COOOH.
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