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Ha ceroaHAawHMWiA AeHb pPOCT UYMCAEHHOCTM HaceAEHMA Ha MAaHeTe M
MHTEHCU(DUKALMS HeAOBEYECKOWM AESTEAbHOCTM B CBA3M C Hay4HO-TEXHMYECKON
PEBOAIOLIMEN HEMUHYEMO MPUBOAST K PE3KOMY POCTY aHTPOMOreHHOro BAMSHMSA
Ha nNpupoAy. AHTPONOreHHOe BO3AGWCTBME NPEBLILAET pereHepalMoHHbIe
BO3MOXHOCTM MPUPOAHOW cpeabl. HacToswas cTaths npeacTaBaseT cobon
of30p TexHoAorwit nepepaboTkM pasAMuHbIX OTX0AOB. Ha HauaabHom 3Tane
GOABIIMHCTBO OBPa3yioWMXCa OTXOAOB NMPOXOAAT BCEBO3MOXKHYIO COPTUPOBKY Ha
MOAE3HOE BTOPMHHOE Chipbe (METaAA, CTEKAO, Bymary, MOAMMEpPDL! M MAACTHKHM) 1
YTUAMIMPYEMYIO OpraHuyeckylo 4acTb. COpTHPOBKE MOABEpPraloT NPOMbILLAEHHbIE
U GLITOBLIE OTXOABI, KOTOPBIE MOXKHO MAEHTM(MMUMPOBATL. OAHAKO CyllecTByeT
pAA  OMacHbIX OTXOAOB, KOTOpble He MOABEp)KeHbl copTupoBke. K Hum
OTHOCATCH MeAuKo-BroAorMueckMe M paauoakTuBHble oTxoAbl. CoBpemetHbie
TEXHOAOTMM TIO3BOASIIOT HE TOABKO YHUUTOXMTh ONAcHbie OTXOAbI, HO M MOAYUUTE
MaTepHanbHble W 3HepreTdeckue pecypcbl. HamBoaee nepcnekTMBHOM M3
HHX ABASIETCA BLICOKOTEMMEpaTypHas naasmeHHas nepepabotka otxoaos. Oxa
ABASETCH MPAKTMYeCKW EAMHCTBEHHOM TeXHOAOTHMEN nepepaboTku OTXOAOB,
rapaHTUPYIOWEA YHWUYTOXEHWE OMacHbIX  OMOAOTHUYECKHX, BUOXHMMUYECKMX,
XMMMYECKMX TNPOAYKTOB M CYNepTOKCMKaHToB — OGeHs(a)nMpeHoB, dypaHoB,
AMOKCMHOB W AMOKCMHOMOAOGHBIX  BelecTs., [laasmeHHas  rasudpmkauma
YIASPOACOAEPXKALUMX OTXOAOB OBECredMBaeT MoAYyYEHME BbICOKOKAAOPHMIAHOTO
M 3KOAOTMYECKM YMCTOro CMHTe3-rasa. CuHTE3-ra3 MoXKeT BbiTb MCMOAL3OBaH B
Ka4ecTBe 3HepreTM4ecKoro rasa, MCXOAHOTO peareHTa AASl CUHTEe3a CMHTeTMHEeCKMX
JKMAKMX  TOMAMB M 3KOHOMWYHOTO 3HEPrOHOCHTEAS AAS  COBPEMEHHbIX
saekTporeHeparopos. OcTasluanca 30Aa nepepabaTuiBaeTca B rpaHyAMPOBAHHBIN
LWIAGK MAW KEPaMUYECKYIO MAMTKY.

KAtoueBbie cAoBa: yrAepOACOAEDIKALUME OTXOABI, MAa3MeHHas nepepaboTka,
Tepmuueckas nepepaboTka, NUPOAM3, CUHTE3-Ta3, OGE3BPEXMBAHUE OTXOAOE,
KOMMOCTHPOBaHWE, AMOKCHHBI, (hypanbl, Gerslalnepensl.

Today, population growth on the planet and the intensification of human activi-
ties in connection with the scientific and technological revolution inevitably leads
to a sharp increase in the anthropogenic impact on the environment. Human impact
exceeds the regeneration capabilities of the natural environment. This article is re-
view of technologies for processing of different waste. Initially, all kinds of waste
sorting on secondary raw materials (metal, glass, paper, plastics and polymers) and
utilized organic part. Sorting is subjected to industrial and municipal waste that can
be identified. However, there are a number of hazardous wastes that are not subject
to sorting. These include biomedical and radioactive waste. Modern technologies
make it possible not only to destroy hazardous waste, but also to get the material
and energy resources. The most promising of them is high-temperature plasma pro-
cessing of waste. It is practically the only waste processing technology that guaran-
tees the destruction of dangerous biological, biochemical, chemical products and
super toxicants — benz(a)pyrene, furans, dioxins and dioxin-like substances. Plasma
gasification of carbonaceous waste produces high-energy and environmentally
friendly synthesis gas. Synthesis gas can be used as an energy gas, a raw reagent for
the synthesis of synthetic liquid fuels and an economical energy carrier for modem
power generators. The remaining ash is processed into granular slag or ceramic tile.

Key words: carbonaceous waste, plasma processing, thermal treatment, py-
rolysis, synthesis gas, disposal of waste, composting, dioxins, furans, benz(a)pyrene.

ByriHri TaHAQ FBIABIMKW JKSHE TEXHOAOTMAABLIK, PEBOAKOUNSAFA 6alAaHBICTBI Kep
GeTiHAE aAaM KbI3SMETIHIH KapKbIHAAM, XaAblK CaHbIHBIH ecyiHe aabin keaal. bya
CaMKeciHIWe, KOopliaFaH opTaFa aHTPOMNOTeHAIK SCepAiH KYpT ecyiHe SKeAeAl.
AHTpOMOreHAIK acep, KopllaraH OpTaHbiH KaiTa KaArblHa Keay MyMKIHLWIAIriMeH
CAABICTBIPFaHAA Kofapbl. bya Makasa kemipreri 6ap KaAAbIKTapAbl KafTa eHABY
TEXHOAOTMACHIHA apHaAfaH. bactankbiaa, namaa GoAFaH KaAABIKTAD METAaAA,
WhiHbl, KaFas, MAAcTVK KSHE MOAMMEpAEP TYpiHAEe cypbinTasaabl. Cypsintay
TeK KaHa Kypambl aHbIKTAAaThlH KaAAbIKTap ywiH skyprisiaeai. Ken skaraaiaa,
OyA BHAIPICTIK 3K8HE TYPMBICTHIK, KAAABIKTAD. AAAMAZ, KYPaMbiH aHbIKTAY KMbIH
KeHe KayinTi Oipkarap kaaabikTap kesaeceai. bya kartapra ken xafaanaa
6HUOMEAMLIMHAABIK, KAAABIKTap skaTaabl. Kasipri 3amanfbl TEXHOAOTMAAGD KayinTi
KaAABIKTapAbl JKOIOMEH KaTap, MaTepHanAbIK KaHe IHEPreTMKaAbIK pecypcTapAabl
Genin asyra MyMKIHATK Bepeai.

Tydin cesaep: KeMipTeKTI KaAALIKTap, MA33MaAblk ©HAEY, TEePMUSAIK
BHAEY, MMPOAM3, CUMHTE3Ta3, KaAAbIKTApAbl 3aAaACBI3AAHABIPY, KOMMOCTepAey,
AHoKcuHAep, dyparaap, GeHzoneperaep.
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TEXHOAOTUA Beenenne
MEPEPABOTKHU YTAE-
POACOAE P)KAL”,MX B IIPHPOIHEIX 3KOCHCTEMAX OTXOJEI HE HAKAIITHBAKOTCA. a pas-
OTXOAOB TArarTCA H PEUKTH3YIOTCA, T.€. OCYIIECTBIASTCS KPYTOBOPOT GHO-

reHoB. UenoBeuecTRBO paHbIIE H30aBIATOCE OT OTXOIOB, HCIIOIB3YA
pETeHEepAIIHOHHRIE BO3MOKHOCTH IpHpoaHoii cpeasl. Ho meMorpa-
(praeckuit B3phIB H HayIHO-TEXHHIECKHUI IPOTPecc IPHBET K TOMY,
UTO B OKPYKAFOIIYI0 CPEY IOCTYIIAET TAKOE OTPOMHOE KOTHYECTBO
0TXO0/I0B. KOTOPOE MPEBOCXOINUT BOIMOKHOCTH €CTECTBEHHBIX KO-
cucTeM. BaKHBEIM 3BEHOM B KPYTOBOPOTE BEIIECTB B JKHBOH Ipi-
pojIe ABIAI0TCA AeTpHTOdArH (JKHBOTHEIE, IIPOCTEiiTie. BOJ0POCTH
U TpHGOIIOI0GHEIE OPTAHH3MEI). YCHTHBAIOIIHE TOCTYIIHOCTE Opra-
HHYECKHX BENIECTB /114 epepaboTku GakTepuaMH. B sKocHcTeMax
AeTpuTO(ari BHIIOTHAIOT PO KOHCYMEHTOB (OPTraHH3MBL MOTpE-
OIAIOMINE TOTOBHIE OPIaHHUECKHE BEMIECTBA). KAK H JKHBOTHBIE,
[HTAONIHECS «KHBOI» OPraHHKOH. OT OCTATBHBRIX KOHCYMEHTOB
JAeTpuTo)ary OTIHYAIOTCS TEM. UTO HE YMEHBIIAIT MPOIYKIIHIO
CBOHX pecypcoB. CYIMECTBYIOT NepeXoibl MekIy AeTpHrodara-
MH H pefyleHTaMH (GaKTepHAMU U TPHOAMH), a TaKke MepeXoIbl
MEKIYy AeTpHTO(araMu, KOTOphle MHTATCS MEPTBBIM BEIIECTBOM.
H KOHCYMEHTAMH, KOTOpbI¢ MOTPeGIAIOT MOCETAIONIHECA Ha ISTPH-
Te GaKTepHH H TpHOBL [IpoGaeMy HelfTpaaH3alliH 0TX0J0B YCYTY-
OIAET IPOM3BO/ICTBO BCE OOMBINET0 KOTHUECTBA BPEIHBIX BENIECTB
(BHIOB H 0GBEMOB). KOTOPHIE HE Pa3PYIIAXTCA HIH Pa3pyIIaKTCs
OUeHb MEUIEHHO B pe3yTbTaTe eCTECTBEHHBIX IPOIECCOR (B MpIi-
POJie HeT COOTBETCTRYIOIIHX AeTPUTO(AroB 1 penyneHToR). UTOGH
VAOBAETBOPUTE €KETOHEIE TTOTPEGHOCTH KAKIOTO KUBYIIETO HA
3eMII¢ UeT0BEKA B ITHIIE. OJSK/e, JKIIbe, 00eCIeUHTh €T0 KYIBTYp-
HbBIE H ICTETHYECKHE MOTPEGHOCTH. HCIOTb3yeTcs mpuMepHO 20 T
Pa3IHYHOTO TPHPOJHOTO ChIPhA. JT0GBYA MOME3HBIX HCKOMAEMBIX
yIBAaHBAETCA BO BCeM MHpe Kakasle 15 1eT. COOTBETCTBEHHO C
3THM YBETHUHBAIOTCS U 00BEMBI OTXO/IOB. KOTOPHIE YCIOBHO MOXK-
HO Pa3IeTHTh Ha MPOMEIIITEHHEIE H ORITOBBIE.

MeToabl HepepadoTKHE 0TX010B

HaxanmusaHue OpOMBIIIIEHHEIX H GBITOBBIX OTXOIOB ABIACTCA
HanlolIee Cephe3HOil IKOIOTHUSCKOH ITPOOIEMOil. CTOAIIEH meper
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TexHOTOTHA NepepabOTRHE YIICPOACOACPKANINX 0TXO0E

ye1oBedecTBOM. OHH B GOTBIIHHCTBE CIy4acB 00-
71a/1ar0T TAaKHMH HeJKeTaTeTbHRIMH CBOIICTBAMH. KaK
TOKCHYHOCTh. KaHIEPOTE€HHOCTh, MYTareHHOCTE.
KOPPO3HIHOCTE, PeakIioHHAA CIIOCOOHOCTS, IT0Ka-
POOIIaCHOCTE.

CymIecTBYHT MHOKECTBO PA3IHUHEIX CIIOCOG0R
VTHIH3ALHE IPOMBIITEHHEIX H OBITOBEIX OTXO/I0B
[1-6]. Ha HagaasHOM 3Tale HeKOTopas 4acTh OT-
XOIOB HIET Ha BTOPHUHYE) IepepadoTKy. 0ITHAKO
0ombllas UX 9acTh [IOABEPraloTCs Pa3IHIHBIM Me-
TOZaM YTHIH3aUHH H o0e3BpekiBaHHA. Kammpli
13 3THX METO/IOB HMEET CBOH MPEUMYIIECTBA H He-
JOCTaTKH U NPHMEHAETCH B 3aBHCHMOCTH OT XHMH-
9eCKOIr0 COCTaBa OTXOIO0B. (PH3MUECKHX CBOIHCTB H
CTENEHH BPEIHOTO JeHCTBHA HAa OKPYAKAIOIIHE KO-
cucTeMsl. K HanGomnee pacnpoCTpaHEHHEIM METO-
JaM YTHTH3AIHIH OTXOJ0B OTHOCATCA:

1. 3axopoHeHHE OTXO0B — H30IIAIIHA 0TXO/I0B,
He MOJUIekKAIlHX JanbHelnieMy 00e3BpeKHBAHHIO
WIH WCIONB30BAHHK (YTHIH3ALHH). MyTeM IIOo-
MelleHHd UX B CIElHalbHEIE XpaHUIHNa Oe3 BO3-
MOKHOTO H3BICUECHHA B LEIX IIPETOTBPAllcHHA
IIONAJaHHA BPEIHBIX BEMIECTB B OKPY/KARIIVIO
IIPHPOTHYIO CPELY.

2. VTunusanud 4 00e3BpeKHBaHIE 0TX0I0B Me-
TooM HefiTpanuzanuu. OQHHM W3 APKHX METO/0B
HeHTpalnH3alHy ABIASTCA KOMIOCTHPOBAHHE U Hell-
TpalTH3alHg KUCIOT U INenoueH, KOTopele HeHTpa-
TH3YIOT APYT APYTa.

3. TepMuyeckad mepepaboTka (CKHIaHHE) —
HanGoIee pacIpoCTPaHEHHEIH BHI HepepaloTKH
OTX0/10B. biraroaps ToMy. 4To $oIbInag 9acTh OT-
XOJI0B JIETKO NIOABEpPracTca TePMHISCKOMY VHIYTO-
KEHHIO. B Pe3yIbTaTte NPHMEHEHHA 3TOr0 METO/a
MIPOUCXOAHUT 3HAUHTENbHOE YMEHBIIEHHE HX Ha-
YaIpHOTO Beca M 00beMa.

HecMmoTps Ha NOpeHMyVINECTBa M HeJOCTaTKH,
KaKIBIH U3 3THX METONOB HMEET IIPaBO Ha CyIIe-
CTBOBAHIIE.

IIpomermneHHEbIE H OBITOBEIE OTXOEL, TI01JAK0-
IHecA HASHTH(HKAIINH, IPOXOJAT pa3IHIHEIE CTa-
IHH COPTHPOBKH HA CHEIHATH3HPOBAHHBIX MYCO-
POCOPTHPOBOYHBIX 3aBO/AX /1A BBIIEIEHHA JETKO
VTHIH3APYEMBIX KaTErOpHil Mycopa: BTOPHUHOTO
CBIPbA H OpraHHYecKoil wacTH. OcTaBIuagcs 4acTb
OTXO0J0B IIPOXOIHT NPOLECC 00e3BPEKUBAHNA C 110-
CIEYIOMHM 3aXOPOHEHHEM. B GONBIINHCTBE CIY-
gaeB 00e3BPEKUBAHHE OTXOJOB IIPOHCXOIHT METO-
JOM TIPAMOTO CKHTAHIA, KOTOPOE C 3KOIOTHIECKOI
TOYKH 3PEHHUS, HTPAeT BeECbMa CIIOPHYIO POTIb B CH-
CTEME VHHYTOXEHHA OTX0J0B H COXPaHEHHH 3KO-
CHCTEMEL.

I13BecTHO. UTO IIPH MPOH3BOJCTBE PA3MHUHBIX
JeKapPCTBEHHBIX TIPENAPaToB 06Pa3yroTC He TOIBKO

TofIexale JadpHeHmel YTHIH3aUH BelllecTBa
H IIPOAYKTE, HO H Pa3HOO0pa3HEIE OTXOHBL: TOK-
CHUHBIE MATOYHBIE PAaCTBOPEL KyOOBBIE OCTAaTKIL
()HIbTpOBATBEHEIE TKAHH, aKTHBHPOBAHHEIH YIO7b
u gpyrde. bonbplioe KOMHYECTBO Pa3HOOOPAa3HEIX
0TX00B 00pa3yercs B TOCIHTALIX H OOMBHHIIAX B
pe3yabTaTE OKA3aHHA MEIUIIHHCKOH ITOMOIIH 00TIb-
HEIM H KaK pe3yIbTaT 00CIyKUBaHHA MeIHITHHCKHX
puOOPOB H 000PYIOBaHHA. DTO MOIYT OBITH IIH-
LIeBBIC OTXO/EI H NIEPEBA30UHEIC MATEPHAIEL B TOM
UHCIIE COAepsKallie MUKPOOBI H BHPYCEL a TaKKe
pasIM4HEIE BHIBI OTXOJ0B. COICPKaIlle HCIIOb-
30BaHHEIE TEPAICBTHUECKHE MEINKAMEHTEL B TOM
UHCAE C PagHOAKTHBHEIMH 3IEMEHTAMH. TaKHMH
Kak “C. ¥P. %Co. #Sr1. *'Cs u npyrue. CpenH nepe-
YHC/IEHHBIX BHI0B 0TX0H0B 50 — 60 % mo o0beMy
COCTAB/IAIOT KHIKOCTH, 10 — 20 % — raser m 20 —
30 % — TBep/aBIe BENIECTBA.

JlanHag npoGieMa OCIOXKHACTICA TEM. UTO YKe
HAKOIUICHHBIC H XPAHAIIHECS TBEPIBIC MEIHIIHH-
CKHE OTXOJEL KaK IIPAaBHIO. HE OTCOPTHPOBAHEL H B
psine ciydacB HMEIOT BECHMA CIIOKHEIN COCTAB. He-
MO IAr0IHIicd TOYHOH HASHTH(HKAHH. B TakHx
CIIyuagx 3TOT COCTAB [TOABEPracTCa BCERBO3MOKHOM
TEPMHUECKOI IIepepadoTKe.

K TtepMmuueckoil mepepaloTke OTX0H0B MOKHO
OTHECTH:

— CXKHIaHHE,

— HH3KOTEMIIEPaTypPHEII THPOIH3,

— BBICOKOTEMIIEpaTypHBIH MHPOIH3 (IIIa3MeH-
Has IrepepaldoTka).

IIpenmMymecTBOM CAKHIAHHA ABIACTCA TO, UTO
OHO TOIXOJHT 11 HEKOTOPBIX OCTPBIX HHQHIIHPO-
BaHHBIX. TOKCHYHBIX. ()apMalleBTHIECKHX OTX00B.
LHTOCTATHKOB. BO MHOTHX clIyYafX CKHIaHNE fB-
JETC €OIHHCTBEHHO BO3MOKHBIM CIIOCOOOM 00€e3-
BPEKHUBAHHA IIPOMBIIITEHHEIX H OBITOBEIX OTX0/10B.
ITpu 3TOM HEOOXOIHMO HATHYHE BEICOKO3((EK-
THBHOH CHCTEMBI OUHCTKH Ta30IBIMOBOTO BEIOpO-
ca A1 ycTpaHeHHA TOKCHUHBIX BhIOpocoB. [locie
C/KHTaHHA 3HAYHTCIBHO COKpalracTes 00beM H BeC
OTXO0B.

I'71aBHBIM HEZOCTAaTKOM [AHHOTO MeEToJa fB-
nsieTcd 00pazoBaHHE H BBIOPOC CAXH. TOKCHUHEBIX
U [AXHYIIHUX BEIeCcTB, TeTyUeH 3075l JHOKCHHOB,
¢ypaHoB, OecH3(a)IHpeHA, TAKEIBIX METALIOB.
HOTU-APOMAIUHECKUX V21ee000po0oe (npu Hedgp-
qb'eK.JHHGHOﬁ cucmeie QUUCIKU 2A3006IMOEbIX Ebl-
opocoe). OCTprIe U KOMHOIIHE OTXOABI COXPAHAIT
PHCK ()H3HYECKOr0 MOpakeHHA. BOIbINyH YacThb
TIOTTHMEPHBIX OTX0IOB, A7 NPEeIOTBpalleHHud 00-
Pa30BaHUA TOKCHUYHBIX COSAMHEHHH U 3aIaxa, CKI-
raTh Helmb3d. DTOT METO HEIPHMEHHM I MHOTHX
BHJIOB (papMAalLeBTHYECKHX H XHMHUECKHX OTXO0/I0B.
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Cutankos ALK, B 1p.

HenocTatkoM MeToa ABIASTCA TAKKE TO. UTO Tpe-
OyeTca JOPOrocToAmasd CHCTEMA OUHCTKE Ia301bl-
MOBEIX BEIOPOCOB.

Jl14 OrHEeBROoro 00e3BPEKHBAHHA OTX0IOB IIH-
POKO TIPUMEHAKTCA NPOMBIIIIEHHEIE TEIIOBEIE
arperarsl, TakHe Kak ac()aIbTOBLIE HIH IEMEHTHEIE
TIeUH. [ApPOBBIE KOTIBL, IUPKYIALNNOHHEIE NEUH C
NICEBIOOKIKEHHEIM CIOEM, BpalIaomuecs O0KH-
roBele meun. IIpH TeMmIeparype B TakHX Ieyax H
ycTpofictBax 1000-1200 °C. goxuranne ofpasyio-
OUXCA JTeTYYHX OPTaHHYeCKHX COeIHHEHHH IIpo-
BOIAT BO BTOPHYHEIX KaMepaxX C JOIOIHHTEIBHON
mojauell TOIUIMBA H OKHCIUTENIA. B HEKOTOPBIX
CIIy4asax /s MOBEIIIEHAS TEMIIEPATYPEL B TOPETIKAX
BO3yX 000TalarT KHCIOPOIOM.

IIpoBenenHEle HcCIeOOBAHUA, TPedYET KpH-
THYECKOTO OTHOLICHHSA K OTHEBOMY 00€3BpEAKHBa-
HHI TOKCHYHBIX 0TXOO0B B CBA3H C BO3MOKHOCTEIO
BTOPHYHBEIX IIPOLIECCOB 00pa30BaHHA Ype3BbIUAil-
HO BpPEIHBIX COEIHHEHHIL: IHOKCHHOB. (pypaHOB
u Oen3(a)mupena [2. 4]. HemocTaTKoM OTHEBOTO
00e3BPEKUBAHNA ABIACTCA TAKKE HCIOIB30BAHHE
JOIOIHHTEIEHOTO TOIUTHBA (OOBIYHO IPHPOIHOIO
rasa). 4To 3HAUHTEIBHO YBETHUHBAST OOBEMEI OT-
XOIAIIHX Ta30B. a COOTBEICTBEHHO 3HAUHTEIRHO
BO3pacTacT HATPY3Ka Ha CHCTEMY Ta300UHCTKH. €€
Pa3Mepsl. MaTepHATOEMKOCTE H CTOHNMOCTS.

J14 HU3KOTeMIIEpaTypHOTO MHPOIH3a Xapak-
TEPHBI MAaKCHMATBHEI BEIXOJ KHIKHX H TBEPIBIX
(ITOTYKOKC) OCTATKOB M MHHHMAIBHBIH BBIXOJ ITH-
POTH3HOTO ra3a ¢ MaKCHMAaIbHOMN TEIIOTOH Ccropa-
HuA. MeToa MOIXoOuT 1A NOTy4eHHA IEPBHYHON
CMOJIBL — LIEHHOTO KHJKOIO TOIIHBA. H A4 Iepe-
PpadoTKH HEKOHIHIIHOHHOIO Kayuyka B MOHOMEPEL
ABTIAROINHECS CBIPHEM 711 BTOPHYHOIO CO3JaHHA
Kayuyka [3].

IlpenMyInecTBO0 MHPOIH3a, II0 CPAaBHEHHIO
C HEeNOCPEICTBEHHBIM CXHTAHHEM OTXOZOB 3a-
KIIYaeTCq, IpPEeXIe BCEro, B ero 3(QgQeKkTHBHO-
CTH C TOYKH 3pPEHHA MPeJOoTBPalIcHHA 3arpa3He-
HHA OKpy:Karmel cpexnel. C MOMOIIBI HPOII3A
MOKHO IepepadaTelBaTh KOMIIOHEHTEI OTXOZOB.
HENOJA0ITHeCT YTHIH3ANN. TaKHe KaK aBTOIo-
KPBIIIKH, IIIACTMAcCHl. 0TpaGOTaHHEIE Macia, OT-
CTOITHEIE BEIECTBA.

TTuponu3 mpHMeHHM 1714 HepepaloTKH aHATO-
MHUYESCKHX H HH()EKIIHOHHEIX O0TX0J0B H HX dek-
THBHOTO 00e3BpexkHBaHuA. IIpH nHpoaH3e 0TX0I0B
ZIOCTHTAETCA COoKpamieHue o0beMa M Macchl (fomee
ueM Ha 95 %). MOKHO OCYINECTBIATH PeKyIepa-
M0 Temna. 3amaxXd u JBIM He ofpa3yioorci. bes
JIOCTYIIa BO3yXa — HET VCIOBHIH 171 00pa30BaHHA
IHOKCHHOB H IIPOYHX TOKCHYHEIX BemecTB. [Tupo-
T3 HelpHMEHHM I (hapMaleBTHUECKHX, XHMH-
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YeCKHX, TOKCHUHBIX OTXOJOB. T.K. OCYIIECTBIASTCA
HEIIOTHOE PaspyIICHHE [IHTOCTATHKOB.

[T1a3MeHHas mepepaGoTka OTXOAOB (TBEPIBIX
OBITOBBIX. MEIHIIHHCKUX U OIIACHBIX OTXOJ0B) 3T0
HOBBII CIIOCO0 YTHIH3AIHH ONAcHBIX 0TXOJ0B, KO-
TOPBII IO CYIIECTBY. IIPEACTABIAET co00il razu(u-
KalHui OTX0H0B [3-6]. JIaHHEIL Cmocol ABIISTCH
HauboIee MePCIeKTHBHEM, ITOCKOIBKY TEXHOIOTH-
gecKad CXeMa [o0GHOT0 IIPOH3BOACTRA He IPeb-
ABIAET KaKHX-THOO KeCTKHX TPeOOBaHUI K HCXOI-
HOMY CBHIPBI0 H MO3BOJIAET NOIYYHTH BIOPHUHYIO
JHEPTHIO B BHJIE HArpeTOro BOASHOTO Iapa HWiH To-
padell Boxpl. ITma3MeHHad razupHKamus yriIepot-
COZEPIKAIINX OTXOIOB MOKET 00SCIIEUUTh II0Iyde-
HHE BEICOKOKATOPHITHOTO U 3KOJIOTHYECKH UHCTOTO
cuHTes-rasa (CO+H,). Otnomenne H,/CO B cum-
Te3-Ta3e MOKHO PEeryIHPOBATH HCXOTHBIM COCTA-
BOM paboueii cMecH (OTXO/bI + OKHCIHTETb) H TEM-
nepatypoii mponecca rasuduxanyuu. [ToayueHHBIH
ra3 MOKET OBITh HCIIONB30BAH B KAaUECTBE BEICOKO-
KaTOpHIHHOIO 3HEPreTHUYECKOIC rala. HCXOIHOIo
peareHTa 171 CHHTE3a CHHTETHUECKHX KHIKHX TO-
IITHB, 4 TAaKAKe SKOHOMHUHOIO 3HEPTOHOCHTENA Ul
3IeKTPOreHEPATOPOR HA OCHOBE TBEPIOOKCHIHEIX
TOIUTHBHEIX 37I€MEHTIOB. OCTaBIIAACA 307a MOXKET
ObITE IepepadoTaHa B [PaHyIHPOBAHHBII IIITaK HIH
KepaMHYECKYH IUTHIKY.

[lo cyTH. 3TO I €CTh ONTHMAILHBIN BapHAHT
KOMILIEKCHOH mepepaloTKH OTX0I0B. IIPEACTABIA-
IOLIHi CO00H IIOTHYH 3KONOTHUSCKH YHCTYH VTH-
TH3ALHI0 OTXOJ0B ¢ IOIYYEHHEM TEIIOBOH 3HEp-
THH H Pa3THYHBIX [107I€3HEIX IIPOIYKTOB H3 CAMOTO
«OPOCOBOT0» CEIPBs — OBITOBOTO MYyCOpa.

BbIB0OIBI

HuskHe 3K0IOrHYecKHe II0Ka3aTelnH H OrPaHH-
YEeHHOE YHCIO0 OTX0I0B. COCTAB KOTOPHIX IIPHEMIEM
JUIA HCIOIB30BAHHS B CYNIECTBYIOIIHX I1€9aX. IIPH-
BOJAT K IIOMCKaM H pa3paboTKaM HOBBIX TE€XHOIO-
THIl YTHIH3AIHH OTX0I0B.

ITpoGneMa IIOTHOTO YHHYTOKEHHS TOKCHY-
HBIX OTXOJOB aKTyalbHAa. NIPEKIE BCEro. C TOU-
KH 3pEHHS OTPHIATEIBHOIO BO3NCHCTBHA HX Ha
OKPYKAOMYyKw cpeay. 3 H3BeCTHEIX CIOCO00B
HAaHMEHBIIHI BpEJ OKPYKAIIEH cpele HaHOCHT
BEICOKOTEMIEPATYpHEIH  (TLTa3MEHHEIH) MeTOJ
nepepadoTKH 0TX070B. OCHOBOII JaHHOH TeXHO-
JTOTHH ABIIACTCA ILTa3MEHHBIH TEPMOXHMHYCCKHH
OKHC/IHTEIBHBIA IHPOIN3 OPraHHYeCKOH YacTH
OTXO0J0B (BBICOKOTEMIIEPATYPHAs rasH(HKaIHd) C
00pa3oBaHHEM TOPIOYHX KOMIIOHEHTOB. a Heopra-
HHYEeCKas 4acTh IIPH 3TOM IEPEBOJHTCI B HHEPT-
HBII PacIliaB H OCTEKIOBEIBaeTCA. IIpoBeIeHHEIE



TexHOTOTHA NepepabOTRHE YIICPOACOACPKANINX 0TXO0E

HCCTETOBAHMS H HCIBITAHUA MOKA3ATH BBRICOKYIO
3(Q(eKTHBHOCTE IIa3MEHHOH TEXHOIOTHH IIepe-
PaGOTKH OTXOJOB Pa3THYHOTO MPOHCXOKICHHA.
TAKHX KaK 0TpaGOTaHHbIE aBTOMOOHIBHBIE IIIHEL
0CaJKH CTOYHBIX BOJ, METALTypPIrHUYECKHE ITAKH,
3071a U NUTAKH [OCIe CKUTAHUS TBEPJOTO TOILTH-
Ba U OBITOBBIX OTXOJOB. MeTATHUECKAS CTPYKKA,
MeJUIMHCKHE U BeTepHHAPHEIE OTXOMBL. BKIOUASL
HHQHIHPOBAHHEI MaTepHal, IECTHIUAL H ApY-
rHe ATOXHMHKATEL ¢ HCTEKIIHM CPOKOM FOJHOCTH,
acOecTcofep/kamie MaTepHaTbl. cTofKHe opra-
HHUYECKHE 3arPA3HHTEIN. OTXOIBl pacTBOpHTENeH
TAKOKPACOUHBIX W3eTHil. 3arPA3HEHHBIE MOYBEL

CMeEIIaHHEIE OTXOBL. OTXOMB! HedTenepepaGoTKH,
PaIHOaKTHBHEIE OTXOJEL. OTPABIANIIHE H B3PHIB-
gaTble BEIIECTBA. TakHM 00pa30M. IPaKTHYECKH
BCE BHIBI O0TXO0J0B, 00pa3yIOIIHECT B Pa3THUHBIX
cpepax MPOH3BOJCTBA. MOTYT OBITh TIOJIBEPKEHEI
IIa3MEeHHOH mepepaboTKe.

BrICOKOTeMIepaTypHas IITa3MeHHas Iiepepa-
60TKa O0TXOJOB — 3TO MPAKTHUSCKH eIHHCTBEHHAL
TEXHOMOTHS TIepepaboTKH OTXOJOB, TapaHTHPYIO-
masg YHHYTOKEHHE OIIAacHBIX GHOTOTHYECKHX, GHO-
XHMHYECKHX. XHMHUECKHX IPOAYKTOB H CYIIEPTOK-
CHKAHTOB — GeH3(a)IHPEHOB. (yPaHOR. THOKCHHOB
H THOKCHHOIIOJOOHEIX BEMIECTB.
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