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1 O6buwwue cBeaeHus

JlauHblif pa3men paccMaTpuBaeT YMEHbIICHHE O0beMa OBITOBBIX W TMPOMBIIUICHHBIX OTXOA0B (4acto
HMEHYEeMBIX «TBepasIMU ObITOBBIMH oTXomamu» (TBO)) myrem mx cxuranus. I'TaBHBIM 00pa3oM, MaHHBIH
paszmen paccMaTpuBaeT BBIOPOCHI M3 BBITSDKHBIX W IBIMOBBIX TPYO M Ta30XOAOB IPH HATMYUHM JAHHBIX
M3MEpEHUH.

Heo0xomumo TapaHTHpOBaTh OTCYTCTBHE IBOWHOTO y4YeTa BBHIOPOCOB, NPUBEICHHBIX B JAHHOU TJIaBE W B
pasjiene 1mo C)KUTaHUI0 COOTBETCTBYIOIICH KaTeropuu ucrounuka 1.A. Bes ocymecTisieMast qesTeNbHOCTh U
KOX(GUIMEHTHI BBIOPOCOB, KacalolMecs CXKWUTaHWS OTXOJAOB, ONMHUCHIBatoTCA B pasnene 6.C. Cxuranue
orxomoB. Eciu mporiece CKUraHus COMPOBOXKIACTCS BO3BPATOM TeIlia, HEOOXOIMMO ONHUCHIBATH BBHIOPOCHI B
cootBeTcTBYIOIeM pasnene 1.A. Cxuranue. Ecnu pereHepaiiusi Teruia HE OCYIIECTBIISAETCS, HEOOXOIUMO
OIUCHIBATh BRIOPOCHI B paszene 6.C. CkuraHue 0TX0/I0B.

MasnoBeposSTHO, YTO BBIOPOCHI COEAMHEHHM, TaKHUX Kak Jeryune opranmdeckue coeautnenus (JIOC),
CepHUCTHIN ra3, XJopua Bomopoaa u Teepasie dactunsl (TI[), B mpouecce cxxuraHus OBITOBOrO Mycopa,
CIOCOOHBI 3HAYHUTEIBHO TOBIHUATH Ha OOIIMKA 00beM BBHIOPOCOB. OIHAKO YCTAHOBKH JUIS COKUTAHUS MYycopa
SBIISIFOTCS. OCHOBHBIM MCTOYHHKOM BBIOPOCOB TIOJIMXJIOPHPOBAHHBIX KCAHTEH-IHOKCHHOB M TONUXJIOPHIHBIX
nubenszodypanos IIXJJI/D, npyrux croiikux opranmueckux sarpsauureneii (CO3) U HEKOTOPBIX THKEIBIX
MeTayuioB, Hampumep, kagmust U pryta (Leech, 1993). CeromHs BO MHOTHX CTpaHaxX MPH 3KCILUTyaTaI[HMH
YCTaHOBOK MO cxuranuto ThO MmMHUpPOKO MPUMEHSAIOTCS METOJUKH YCTPAHEHUS 3arpsA3HEHHUs OKpY)Karolei
Cpemnpl, YIOOBJICTBOPSIOIINE ITOKA3aTEIIM TIPENEeNbHO MOIMyCTHMBIX BBIOPOCOB; B TaKUX CIydasx OIS
MYCOPOCIKHUTATEILHBIX YCTAHOBOK B 00IMX 00beMax BeIOpocoB IIXJI/I/® u TsHKENBIX METAIIIOB 3HAYUTEIHHO
YMEHBLIMIACh.

2 OnucaHue UCTOYHUKOB

2.1 OnwucaHue npouecca

Teepapie OBITOBBIE OTXOIbI MPEACTABISIOT COOOW HEHY)KHbIE MarTepuaibl M BELIECTBa, COOpaHHBIC W3
JOMaIlITHUX XO3SIUCTB U KOMMECPUYCCKUX OpFaHI/ISaLlI/Iﬁ. OHI/I COCTOAT M3 CMECHU TOPHOYMX W HETOPHOYHX
MaTepuajoB, TAKUX Kak Oymara, IlacTMacca, MUILIEeBbIe OTXObI, CTEKJIO, He UCIIONb3yeMble Oosiee OBITOBBIC
npuOOphI U IPYTHE MAaTepHAIbl, HE MPEICTABISAIONINE ONACHOCTH. KOIMYeCTBO OTX0J0B Ha YEIOBEKA 3aBHCUT
oT 3¢pdekTHBHOCTH pPabOThl MECTHOW MPOrpaMMBbl YTHJIM3AlMH OTXOIOB W YPOBHSA (DMHAHCOBOTO
0J1aroToTy4rsi TEPPUTOPHHU, HA KOTOPBIH COOMPAIOTCS OTXO/IBI.

TBep,Z[I)Ie OBITOBBIC OTXOAbI MOABCPIrarOTCA YTUIIU3allUHU TOCPEACTBOM CXKUT'aHUSA IJIA TOTO, YTOOBI;

e  YMEHBIINTH UX 00BEM;

e He 3aHumaTrbs HOBBIE TePPUTOPUU TIOJ MYCOPHBIC CBaJIKW W COKpPAaTUTh pacxoJbl Ha COJACPKAHHUC
HUMEIOIIUXCS CBAJIOK,

e  VYTUIM3HPOBATh TEIJIOBYI) OJHEPIHI0, BO3HHUKAMIOIIYID B TMPOIECCE CXKHUTAaHUS OTXOAOB, WU IS
[EHTPAJTM30BAHHOTO  TEIUIOCHAOKEHUS  PAlOHa/TEXHOJIOTMYECKOTO  TEIUIOCHAOXKEHHS —W/Wid  Jis
MIPOM3BOICTBA DJIEKTPUYECTBA.

PucyHok 2-1 mpexacraBisieT coOOH CXeMy TEXHOJOTHYECKOTO IMpoIlecca CXKUTaHWSA OBITOBBIX OTXOJ0B. M3
MYCOpPOCIKHTATEIBHON YCTAaHOBKM BBEPX IOJHUMAIOTCS TOJIBKO BBIOPOCHI, 0Opasyroluecss MpH TOPESHWH.
Heo06x011MO0 OnMChIBaTH BRIOPOCH! CIIEAYIOMIMM 00pa3oM:

o B COOTBeTCTBy}OH.IeI\/'I KaTCTOpHUU UCTOYHHKA COKUTaHUSA MTPHU YTHIIM3allUuKU TCILJIA (B ClIydasx, Kkoraa
CIKUTa€MbIC OTXOAbI NCITOJIB3YIOTCA KaK HCTOYHUK TOIUIMBA IJI APYroro mpouecca C)I(I/Il"aHI/ISI);

o B KaTCTOpHUU UCTOYHHKA, €CJIN HC OCYIICCTBIIAACTCS YTUIIN3allUA TCILIA.

PykoBoacCcTBO NO MHBeHTapusauuu Bbi6pocos EMEIN/EAOC 2009 3



6.C.c OOkMraHue 6bITOBbIX OTXO40B

OTxoabl WUHcnHepaTop

UHcunHepaTop

ogunuuo

Pucynok 2-1 CxeMa TEeXHOJOTHYECKOTr0 Mpouecca J1Jisi kKateropun ucrounnka 6.C.c Cxxuranne 0bITOBBIX
0TXO0/I0B, ¢ yTHJIH3aUuel Temia (cjeBa) U 6e3 yrujim3anuu Temnia (cnpasa)

2.2 Metoauku

B EBporie HaxoAT MpUMEHEHUE MHOXKECTBO PA3IMYHBIX MOJIeNIel Tieueil, a Takke METOA0B COKUT'aHHS B HUX.
OaHaKo OCHOBHOE BIIMSIHUE Ha OOIIKK 00bEM MPOTHO3UPYEMBIX BEIOPOCOB B IIpOIlecce IKCILTyaTalliK JaHHbBIX
YCTAHOBOK OKa3bIBAIOT CIIEAYIOIINE (DAKTOPHI: IPOU3BOIUTENLHOCTS HHCHHEPATOPA, €r0 THII (THIT CKUTAHS
BCel Macchl OTXOJIOB € TIojjaueii H30BITOYHOTO BO3IyXa HITM MOAYJIBHBIM TUI ¢ OTPAHWYCHHOM IMo1avuei
BO3yXa), CIT0c00 ee IKCILIyaTaluy (HarpuMep, PEIoIaracTcs I YTHIM3alus TEIIa), a TAK)KE CTEIEHb
yCTpaHEeHHUs 3arpsA3HEHUS OKPYXKArolIel Cpeibl, yCTaHOBJICHHAS HA PEANPUATHHA. PUCYHOK 2-2 mpeacTaBiseT
€000 TPOCTYIO CXeMy KOMIIOHEHTOB TUIIOBOTO HHCHUHEPATOPA.

BTopunuHeIi Bo3ayx [lonorHNTENbHBIN
BO3BpaT Tenna

(KOHBEKLMOHHBIN KOTen)

BTopuyHas kamepa cropaHus
(waxTa oTBOAA TENNA)

3arpyaqubm
KpaH  Gynkep YTmnmsauMﬂ Tenna

AN
N

BobixnonHas Tpyba

/ ‘ ™

/ MepBrYHbIN Pewertka
BO3ayX

Orxopp! MasooumncTKa

Pucynok 2-2 KoMnoHeHTBI THIIOBOI0 HHCHHEPATOPA JJISl MACCOBOI0 C:KMTAHHMSI KOMMYHATbHO-0BITOBBIX
OTXO0/I0B C NMoJa4eil N30LITOYHOI0 BO3AyXa
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CymecTByeT 3 OCHOBHBIX KJIacCa TEXHOJIIOTHYECKOTO mpoliecca cxuranus ThO B 3aBUCUMOCTH OT 00beMa H
(hopMBI CKUTraeMoro Mycopa. DTO YCTAHOBKHU JJIs MACCOBOI'O CYKUTaHHS OTXOJ0B, MOIYJIbHBIE KaMePhI
CTOpaHUs U KaMepbl CTOPaHUsl C TICEBI0OKIKEHHBIM CIIOEM.

L4 VYcTaHoBKH JJ11 MaCCOBOT'O C)KHT'aHHA OTXOJ0B

B Takmx ycrtaHoBKax mpoucxomuT cxuranue THBO 06e3 kakoW-uOO mpeaBapuUTeIbHOH 00paboTKU
OTXOJIOB, 32 HCKJIIOUCHUEM YIaJCHUS CIHMIIKOM KPYIMHBIX MPEAMETOB JUIS MOJAYM IO TPAaHCIIOPTHOU
CHCTEME, a TAaKXKe YHaJCHUS B3PBIBOOIACHBIX IPEAMETOB, HANPHUMEp, OAJUIOHOB CO cxkaThiM ra3zoM. Ilo
00beMy mepepabOTKH YCTAaHOBKH JII MAacCOBOTO COKUTAHUS OTXOIOB OOBIYHO BAapPBHPYIOTCS II0
MPOU3BOUTENBHOCTH, Hampumep, oT 45 mo 900 ToHH oTX0M0B B jAcHbB. Ilpoliecc WX dKCIUTyaTtaldu
OOBIYHO TTOAPA3yMEBAET MOAAYy M30BITOYHOIrO BO3AyXa. KOHCTPYKIIUS Kamep IUII MacCOBOTO CIKHTAHHMS
OTXOJIOB BKJIIOYAeT B Ce0S BOMMHON DKpaH, KaMepy CrOpPaHHsS MAacCOBOIO CHKUTAHHS C POTAI[MOHHBIM
BOJISTHBIM PKPAHOM M OTHEYIIOPHYIO CTEHY.

L4 MOIIYJ'II)HLIG KaMEphbl CropaHus

MonynsHbIe KaMepbl CTOPaHUs CXOAHbI ¢ KaMepaMH JIJIsl MAaCCOBOTO COKUTAHUS OTXOJIOB, T.K.B HUX
MIPOUCXOIUT COKUTaHUE HeOOPaOOTaHHBIX OTXOMOB, OIHAKO, TaHHBIE KaMePbl OOBIYHO U3TOTOBIISIOTCS Ha
3aBO/IaX U MMEIOT MEHBIIHMH pa3Mep TPH MTPOU3BOAUTEILHOCTH CkUTanus oT 4 10 130 TOHH OTXO/OB B
nenb. OquH U3 Hanbolee pacpoCTPaHEHHBIX TUIIOB MOTYJIHHBIX KaMep CrOpaHHs HCIIOIb3yeT
TEXHOJIOTHU OTPaHUYEHHON WK perylnupyeMoi noxauu Bo3ayxa. OHU IPUMEHSIOTCS NIPU €KETHEBHOM
3aIlyCKe HHCHHEPATOpa B 3KCILTYaTaIHi0 H/UIIK IPU HU3KOM MPOITYCKHON CIIOCOOHOCTH, HAPUMeEp, B
MIPOMBILUIEHHBIX 30HaX WK B CENTbCKOM MECTHOCTH.

e  Kawmeps! cropanus ¢ nceaooxmokeHabM croem (KCTIC)

Kamephb! cropaus ¢ MCeBIO0KMIKEHHBIM CIIOEM UMEIOT CIION TECKa MM CXOJIHOI0 HHEPTHOTO
MaTepHaia, KOTOPBIN BCTPSIXUBACTCS WIN KIICEBIO0KIKACTCA» BOCXOISIIMM IIOTOKOM BO31yXa,
MPOXOIAIINM Yepe3 MOPHUCTYIO IUIACTUHY, PACIIONIOKEHHYIO o] cioeM. [Ipoliece CxkUraHus POXOIUT B
JaHHOM cioe. Jlns ocymectBinenus s¢dextusHoro nporecca cxuranns ThO B KCIIC neobxonanma
npeaBapuTelbHas 00paboTka TormBa (HanpuMep, ero ApoodJeHue) Il MPUAAHUS eMy [TOXOSIIEero
pasmepa.

OT1xo015! 11000i1 (HhOpMBI MOCTYMAIOT B KaMepy TOPEHUS Yepe3 3arpy30uHblii OyHKepa. B 0ObraHOM
MHCHHEPATOpe OTXO/BI TIOMEIIAIOTCS HA PEIIETKY, IPOABUTAIONIYIO UX BHYTPH KaMephl CTOPAaHUs, TIIATEIHHO
CMEIIHNBAs OTXO/BI C TOPSIYMM BO3LyXOM JUISL 3 (PEKTUBHOTO TEXHOJOTMUYECKOTO MIPOIIECCca FOPEHHSL.
KonocHHKOBEIE pemeTKH Meyr CIIOCOOHBI BBITIONHATE CKUTAHHE ITHPOKOT0 CIIEKTPa OTXOAO0B, UTO,
HECOMHEHHO, BeCbMa yI00HO, TaK KaKk OTXOZbI MOTYT CHJIBHO OTIMYAThCA 110 COCTaBy. VX aKcIuTyaTarus
TaKoke BO3MOYKHA ITPH Pa3HOH MHTEHCHBHOCTH TI0/Ia4H CKUTAEMBIX OTX0J0B. [IoMHMO TICeBI00KIKEHHOTO
CJI0s], CYILIECTBYET /IBa OCHOBHBIX THIIA PEIIETOK:

o ABMKYIIAsACA KOJIOCHUKOBAsA peméTKa;
o poTaiuOHHas 1eYb.

OCHOBHBIM TE€XHOJIOTUYECKHM MIPUEMOM, UCTIONB3YeMbIM Tipu cxkuranuu ThO, sBnseTcs ABMKYIIAs penieTka.
Kamepa cropanus ¢ ncenooxkmkeHHbM ciioeM (KCIIC) unu poTanMoHHON Medbio B mporecce cxuranus ThO
UCIIOJIB3YIOTCS PEXKE.

MHorue MoieNT ”HCHHEpaTOpoB CHAOXeHBI IByMs Kamepamu cropanus. [loada Bo3ayxa B IepBHYHYIO
KaMmepy CropaHHs IPOUCXOIHUT Yepe3 MacCy CXKUTAEMbIX 0TXO0B (IIEpBUYHBIA BO31yX ). [IpoayKThI
HenonHoro cropanus (CO 1 opraHuveckue COeqUHEHHs) IOCTYNAIOT BO BTOPHYHYIO KaMepy CrOpaHusl, KyIa
[0/IACTCS BCIIOMOTATENbHbIN BO3MyX (BTOPHYHBIN BO3/YX) M TJI€ 3aBEPIIASTCSI POIIECC CHKUTAHHSL.

Paszmep uncunepamopa

Hebonpimme nHCHHEPATOPHI ¢ OrPaHUIESHHOH 1o1aueii OTXOHOB [T CKUTAHHS 3a9acTyI0 paboTaioT B
MEePHOIMYECKOM PEXIME, YTO TIPHUBOIUT K 3HAYNTEIHHOMY YBEIMYEHHIO BEIOPOCOB Ha dTaIle 3aITycKa B
DKCIUIYaTalHIO WIH IIOJHOIO CTOPaHusl.
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2.3 BbIGpochl

Hapsy co CTORKMMU OpraHUYECKUMHU 3arPSI3HATENSAME  (HAIPUMED, THOKCHHAMH) U HEKOTOPBIMH TSKETBIMU
metayutamu (Hanpumep, Pb, Cu, Cd, Cr, Ni, Hg), B coctaBe BEIOPOCOB MOYKHO OOHAPYKUTH OKCHIBI CEPBI
(SOy), oxcuapr azora (NOy), neryune opranndeckue coequnenust (HMJIOC u meranosbie (CHy)), okcun
yriepoxna (CO), yrirexkucisrii ra3 (CO,), 3akuch azora (N,O), xmoposogopox (HCI) u ammmax (NH3).

Bri6pocs! okcuaa yriiepoja NpoUCXOAsT B TEX ClIydasX, KOTJa yriepoll, COAEP KaLINics B COKUTaeMbIX
0TX0/1axX, He IPOXOIUT OKUCIeHus B muokcu yriepoaa (CO,). Beicokue yposau CO yKkasbIBarOT Ha TO, YTO
ra3000pa3HbIe MPOAYKTH CTOPAHUST HE HAXOIWINCH MPU TOCTATOYHO BBICOKOH TeMITEpaType B IPHCYTCTBHU
kuciopona (O,) B TeueHue nmepruoa, A0CTaTOYHOTO s mpoTekanus peakuuu nepexona CO B CO,. Tak kak
ypoBHHU O, a TaKKe CHCTEMBI BO3AYXOpACTIPEIEIICHHS OTIINIAIOTCS Y Pa3HBIX TUIIOB KaMep CrOpaHIsl, yPOBHH
CO rtaxxe paznuyarorcs. KoHIeHTpanus OKCUIa yriiepoaa CIIyKHUT HarJISIHBIM J0Ka3aTeIbCTBOM

3¢ GEKTHBHOCTH CTOPAHUSI U SBISICTCS BAXKHBIM [TOKA3aTeNIeM HEYCTOHYHMBOCTH U HEPABHOMEPHOCTH
NPOTEKAHUsI IPOIEcca CKUTaHus 0TX010B (ATEHTCTBO Mo 3amure okpysxaroieii cpeast (EPA), 1995).

Oxcuipl a30Ta 00pa3yrOTCsl KaK KOHEUHBIH MPOIYKT JIF0OOro mporecca cropanusi Tommea /Bosmyxa. Okeua
aszora (NO) sBasiercst rmaBHbIM KoMitoneHTOM NOy; omHaKo, 00pa3yroTcs, XOTS U B MEHBIIHNX KOJIHYECTBAX,
nByokwuch azota (NO,) u 3akucek azora (N,O). B mporiecce ropeHus 0TXOI0B MPOUCKXOTUT OKUCICHHE a30Ta
o0pa3oBaHHe OKCHJIOB a30Ta, OKHCIEHHsI aTMoc(epHOro azora. [Ipomecc XMMHUYECKOTO MpeBpaleHus a30Ta B
OTXOfIaX TPOTEKaeT MPH CPaBHHUTEILHO HU3KHMX Temmeparypax (menee 1090°C), B To BpeMs Kak mporecc
OKHCIIeHUs1 aTMOC(EPHOT0 a30Ta MPOTEKAeT MpH OoJiee BRICOKHX TeMrepaTypax. M3-3a cpaBHUTEILHO HU3KUX
TEMIEpaTyp OSKCIUTyaTalld KOMMYHAJIBHBIX  MYCOPOCKHTraTelbHBIX  ycTaHoBoK 70-80 mporieHTOB
obpazoBasmierocst B HUX NOy CBsI3aHO C MIPHUCYTCTBHEM B CKATAEMOI Macce OTXOMIOB a30Ta.

B TBO npencrapneHo Bce pa3HOOOpa3ue OpraHMuecKuX COeIUHEHNUH, BKITFOUast XJIOpOEH30IbI,
nonuxsopoudenust (IT6X), x0pheHObI, TOMUIUKINIECKHE apoMaTiIecKue yrieBoaopoas! (ITAY) u
IXJ/®, wimu BO3MOXKHO MX 00pa3oBaHKE B MIPOLIECCE TOPEHHS U ITOCIIE OKOHYAHHS PEAKIIHA COSTUHEHHS.
Crietbl OpraHMYECKUX BEIIECTB B Ta3000pa3HBIX MPOAYKTaX CrOPaHUS MOTYT ObITh OOHApPY)KEHBI B TIApOBOU
(haze, B BUJIe KOHIeHCAaTa WM a0COPOMPOBAHBI HA TOHKOAUCIIEPCHBIX YACTHIIAX.

2.4 CpepactBa perynupoBaHus

B 3aBucuMocTH OT pa3Mepa HHCHHEpaTopa, TpeOoBaHUIT HOPMATUBHBIX TOKYMEHTOB MO BEIOpOCaM U T.1.,
YPOBEHb YCTpaHEHHUS 3arpA3HEHUHN OKpYXarollel cpeabl MOXKET IpeTepreBaTh U3MEHEHUS.

CoBpeMEHHBIE YCTaHOBKH, a TAKXKE CTapble YCTAHOBKH, MPOIIEAIIHE TPOIECC MOASPHU3AINH, CHA0KCHEI
pa3IMyHBIM 00OPYAOBaHUEM ISl YCTPAHEHUS 3aTPA3HEHUH OKPYKAIOIIEH cpelibl OT BEIOPOCOB C ENbBIO
o0ecneynTh COOTBETCTBHE TPEOOBAHUSIM HOPMATHBHBIX JOKYMEHTOB TI0 BEIOpOCAM M MUHHUMHU3UPOBATH TPH
OCHOBHBIX MOCIIEAICTBHUS NPOIIECCa CKUTAHUS OTXOI0B, HAHOCSIIUX BpeJl OKpYXKaloIeH cpejie, a IMEHHO:
BEIOPOCOB KHCJIOTO Ta3a, THKEIBIX METAUIOB M JHOKCHHA. Cpeli OCHOBHBIX HCIIONB3YEMBIX METOIOB MOYKHO
BBIJICITUTD CIICAYIOIIHUC:

e  TKaHeBbIe PUIBTPHI (I PETyIUPOBAHUS BEIOPOCOB TBEPABIX YACTHIL);

e NEKTPOQUIBTPBI (IS PEryIUPOBAaHHS BEIOPOCOB TBEPABIX YaCTHLY);

®  MOKpBIC Fa300YHCTUTEIH (V1S yAAICHHUS KUCIIBIX Ta30B);

®  MOJYCYXHe ra3004MCTHTEIHN/CUCTEMA PACTIBLIUTENILHOTO abcopbepa (1711 yaaleHus! KUCIIBIX Ta30B);
®  CHCTEMBI BBOJIA CyXHX BEIIECTB (IS yAaIeHUS KUCIBIX Ta30B);

®  METOJ a[COPOIHH C MPUMEHEHHEM aKTHBHPOBAHHOTO YIJIsi/aKTHBHPOBAHHOTO Oyporo Kokca (st

ynanenust [TIXJJ1/® v pTyTHBIX 3arps3HeHwHi).

Onwcanne TaHHBIX CHCTEM PETYJIHUPOBAHUS CM. B Tiioccapud. Kak mpaBmiio, HEOOXOIMMO yCTaHABIMBATh HX B
KOMOHWHAIUH; BTOPO# (QyHKIMEH TKaHEBOTO (DHITBTpA SIBISICTCS PETYIHPOBAHIE BEIOPOCOB KHCIIOTO T'a3a,
AHAJIOTMYHO, JOIOJHUTEIBHBIM IPeIHA3HAYCHHEM MOKPOTO Ta3004HCTHUTES SIBIISICTCS pETyIHPOBaHIE
BBEIOPOCOB TBEP/BIX YaCTHII.
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

KOHTpOJ’II) " peryjaimpoBaHUuC BBIGpOCOB NOX OCYHICCTBJIAIOTCA IMPU MMOMOIIU NEPBUYHBIX WK BTOPUYHBIX MEDP,
OIIMCAaHHBIX B pa3aeiie 1Ala, HpOI/ISBOI[CTBO QJICKTPUYCCTBA U TCILIA (FnaBa «HpOHCCCI)I TOpCHUA IpU
BBIpa6OTKe OHEPIUU C UCIOJIb30BAHUEM OCHOBHBIX 1 AJIbTCPHATUBHBIX BUI0B TOHJ'H/IBa»).

B nponuioM MHOTUE MeJIKHe MyCOPOCKHUTIaTENbHbIE YCTAHOBKY UMEIH HE3HAYUTENIbHOE KOIMYECTBO
000pyIOBaHKS IS PETYIUPOBAHUSA BEIOPOCOB, a KPYITHBIE IPEAIPHUTHS CTaporo o0pasiia pacroiaraim
000pyAOBaHUEM TOJBKO AJISL PETYIUPOBAHUS BBIOPOCOB TBEPABIX YACTHUI], 3a4aCTYIO IPEJICTABICHHBIM B BUIE
eKTpoduIbTpa. JlaHHas Mepa ycTpaHsIa 3arpsA3HEHNs OKPYKaroIel cpelibl 0T BHIOPOCOB TSKEIBIX
METaJJIOB, OHAKO, MOTJIO MPHBOJHTH K yBenuueHuto Boiopocos ITXI/1/D Hax yctaHOBKO# €3 ycTpaHeHUs
3arpsisHEHHs OKpYJKaromlei cpeasl. [ sKCIIyaTanuy yCTaHOBOK CTaporo odpasmna Takke ObUI0 XapaKTepPHO
00pa30BaHNE MEHBILETO KOMNYECTBA CXKUTaeMOM 30161 B CHITy MEHbIIEH 3(h(heKTUBHOCTH MpoLiecca CKUTaHNS
OTXOJIOB, UTO, B CBOIO OYepe/ib, COKpaInano Ko3GduimeHT BEIOPOCOB YTICKUCIIOTO ra3a. XOTs B IpoIecce
JaJbHEHIIIero pacmaza 305161 BO3MOXHBI BRIOpOCH! yriekucioro rasa u JIOC, naHHoe siBJIeHHE 371eCh He
paccMaTpuBaeTcs.

3 MeToabl
3.1 Bbibop meTtoaa

Ha Pucynke 3-1 npencrasiena nporeaypa BEI0Opa METO0B OLIEHKH BEIOPOCOB OT HPOLIEcca CKUTaHUs
MPOMBINUICHHBIX 0TX010B. OCHOBHBIE TIPHHIIUIIBI TAKOBHI:

e Ecim nocrymHa moapoOHas nHopMaIus, HeOOXOAMMO €€ UCTIONb30BaTh,

e Ecnm kareropust NICTOYHUKOB SIBIISIETCS KIIFOYEBOM KaTerOpuel, MPUMEHsIETCS Y POBEHb 2 WIIH JTyUIITHA
METO, KPOME TOTO COOMPAIOTCS ITOAPOOHBIE BXOMHBIE MaHHbIe. B Takux ciydasx JlepeBo pemeHuit
HaIpaBILIET MOJIH30BATEII K METOLy YPOBHS 2, TaK Kak IIPEIIONaraeTcsl, 4To JIerde moayIuTh
HeoOXOMMbIe BXOHBIC JaHHBIC JJIsl TaHHOTO TI0JIX0/1a, YeM COOpaTh JaHHBIE YPOBHS 00bEKTa AJIs
OLICHKH YPOBHS 3;

e AnpTepHaTHBa METOAY YPOBHS 3 C HCIOIB30BAaHUEM MOIPOOHOT0 MOAETUPOBAHUS IPOIIECCca B KOCBEHHOM
(hopMe BKIIFOUEHA B JiepeBo pemeHuil. OaHako noApoOHOe MOISIUPOBAHUE BCET/Ia BHIIOJIHSASTCS Ha
YpPOBHE OG’LGKTa, IIpH 3TOM PE3YJIbTAThl MOACITIUPOBAHUA MOXKHO YBUJCTH B BUJAC JaHHBIX 00BeKTa AcpeBa
pelIeHuit
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

Wmetotcs nun
[naHHbIe Mo
obbekty ?

1cnonb3osaTe
TONbKO
0BbekTHbIe
naHHble
3-ero YposHst

OxBaueH Becb
npouecc
CKUraHus

Vicnonbsosatb
06bekTHbIe
nakHble
3-er0 YposHs U
akcTpanonsuMio

Vicnonb3osatb AaHHbIe NO
Mpucytcteyet .D.a 7 AeATenbHOCTH,|
no XapaKTEpHbIE NS TEXHOSOMMM,
2-0r0 YpoBHs 1
BLI6POCOB

TexHomnornam 2,

MonyunTtb pa3busky AaHHbIX NO
OCyLIEeCTBSIEMOi

OCHOBHOM
MCTOUHNK ? [LeATenbHoCTn

1 k03hhMLIMEHTOB BbIGpOCOB

Ucnonk3osath
3HaueHNs
koacpuumeHToB
BbiGpocoB
o yMonyaHuio
1-0ro ypoBHs

Pucynok 3-1 JlepeBo pemenuii ais kareropuu ucrounuka 6.C.c Cxxuranue ObITOBBIX 0TX010B

3.2 MNMoaxopn YpoBHA 1 no ymonyaHuio

3.2.1 Ancopumm

Bouee mpocTas METoMKa pacCUMTaHa HA MPUMEHEHHE eMHOT0 KO3 GHIHMeHTa BRIOPOCa IS KaXKI0TO THITA
33Fpﬂ3HHTeHeﬁ, B COUYCTAaHHUH C HATMOHAJIbHBIMH CTaATUCTUYCCKUMMU ITIOKA3aTCIIIMH COKMI'aHUS OTXOJ0B.
006y GopMyiry MOKHO 3aHcaTh CIESAYIOIIMM 00pa3oM:

E = AR x EF &)

3aepsisHumensb npou360()cm60 3azpsisHumens

Hannas ¢opmymna npuMeHsieTcs: Ha HAMOHAIEHOM ypoBHE. CTaTHCTHUECKIE BBIKIIAIKH, KaCArOIIHECs
MIPOM3BOJICTBA, B3STHI U3 HAIIMOHAJIBHBIX TOAOBBIX MOKa3aTenel 00beMa CYKUTaeMbIX OBITOBBIX OTXOJIOB.

Koaddunmentst BEIOpocoB YpoBHSA 1 paccMaTpUBaIOT YCPETHEHHYIO HITH TUIIOBYIO TEXHOJIOTHIO M BHEJIPEHUE
YAAJIEHNUS 3arpsI3HCHAN B CTPAHE.

B Tex cirydasx, Koraa cieayeT yIuThIBaTh 0cOObIe BO3MOXKHOCTH yIAaJIeHHS 3arpa3HeHui, MeTox YpoBHA | He
IIPUMEHSETCS], CIIELYET UCII0Ib30BaTh METOIbl YPOBHS 2 U 3.

3.2.2 Koygpguuuenmut ev16pocoé no ymonuanuio

B Tabmume 3-1 npeacraBieHs! KOAQPHUIUSHTH BHIOPOCOB YPOBHS 1 110 YMOITYaHUIO IPIMEHHUTENEHO K
MIPOIECCY CIKUTAHUS OBITOBBIX OTXO/0B. J[i1st KoaddurmenTa BIOPOCOB moaxoia YpoBHs | mpenmonaraeTcs
HAJIMYME YCTAaHOBICHHOTO 00OPYAOBaHUS 10 YAAICHHUIO 3arPsA3HEHHI OT BEIOPOCOB KHCIIBIX Ta30B U TBEPIIBIX
yactull. KoahuimeHTs B3sThl 13 MPEABLIYIIETO U3AaHUS PYKOBOJICTBA U HE CHAOKEHBI MHBIMH CCHIJTKAMH Ha
CHEeLUaNBbHYIO JIUTepaTypy. I1o olleHKe AKCIIepTOB JOBEPUTEIbHBIN HHTEPBAJ COCTABIAET 95%.

Tab6auna 3-1 Koz dumuenrsl BbIopocoB Yposus 1 115 kaTeropuu ucrouynunka 6.C.c CokuraHue 6bITOBBIX
0TX0/10B

| KoaddpmumeHTblI BEIGPOCOB NO yMOon4aHWUio YpoBHs 1 |
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

Kog HasBaHune

6.C.c CxwuraHue 6biToBbIX 0TX0A0B (d)
Kateropms nctounmka
HO
Tonnueo HET OAHHbIX
He npumeHsieTcsa Aldrin, Chlordane, Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH,

DDT, PCP, SCCP
He oueHeHO NH3, Se, Indeno(1,2,3-cd)pyrene, Total 4 PAHs
3arpsizHuTenb 3HayeHue EanHnubl 95% poBepuUT. MHTEpBan Ccbinku

HwxHun BepxHui
NOx 1,8 Kr/MI OTXO[10B 0,2 20 PykoBogcTtso (2006)
Cco 0,7 Kr/Mr OTX0[,0B 0,07 7 PykoBoacTtso (2006)
NMVOC 0,02 Kr/Mr OTX0[,0B 0,002 0,2 PykoBoacTtso (2006)
SOx 0,4 Kr/MI OTXO[10B 0,04 4 PykoBogcTtso (2006)
TSP 0,3 Kr/Mr OTX0[,0B 0,03 3 PykoBogacTtso (2006)
PM10 0,23 Kr/MI OTXO[10B 0,002 2 PykoBogcTtso (2006)
PM2.5 0,15 Kr/MI OTXO[10B 0,015 1,5 PykoBogcTtBo (2006)
Pb 0,8 r/Mr oTxoAoB 0,08 8 PykoBogacTtso (2006)
Cd 0,1 r/Mr 0TX00B 0,01 1 PykoBogcTtso (2006)
Hg 1,1 r/Mr oTxoAoB 0,11 11 PykoBoacTtso (2006)
As 0,01 r/Mr oTxoAoB 0,005 2,14 US EPA (1996)
Cr 0,185 r/Mr 0TX00B 0,127 0,243 Morselli et al. (2002)
Cu 0,093 r/Mr oTxofoB 0,064 0,122 Morselli et al. (2002)
Ni 0,12 r/Mr oTXofoB 0,08 0,16 Morselli et al. (2002)
Zn 0,9 r/Mr oTXofoB 0,8 1 Morselli et al. (2002)
PCB 53 Mr/Mr OTXOA0B 0,5 50 PykoBogcTtso (2006)
PCDD/F 350 MKr |-TEQ/Mr oTxo40B 0,5 3500 UNEP (2005)
Benzo(a)pyrene 4,2 Mr/Mr OTXOA0B 0,4 40 PykoBoacTtso (2006)
Benzo(b)fluoranthene 3,2 Mr/Mr OTXOA0B 0,3 30 PykoBoacTtso (2006)
Benzo(k)fluoranthene 31 Mr/Mr OTXO40B 0,3 30 PykoBogcTtso (2006)
HCB 0,002 r/Mr oTxofoB 0,0002 0,02 Berdowski et al. (1997)
IIpumeuanue:

VIcToyHnK TaHHBIX MOKa3aTeNeil MPUBOAUT TOJIBKO CyMMAapHBIH K03((GHUIHEHT BHIOPOCOB: KO3 GHUIIHEHT BEIOPOCOB

Benzo(bK)fluoranthene coctasnsier 6,3 Mr/Mr cixuraembix TBO. DTH naHHBIE pABHOMEPHO PACIIPEICICHBI MEXIY IBYMS

BEIIECTBAMM.

3.2.3 /Jlaunsie no ocyuiecmensnemoil 0esamenbHoCmu

JI1s mprMEeHeH sl YIIPOIIEHHONH METOI0JIOTHH HEOOXOIUMBI JaHHBIC TI0 HAIIHOHATLHBIM TOI0BBIM

MIOKA3aTeIsIM CXKUIaHUS OTX00B. [Ipy HaTMUUK JaHHBIX MOXKET OBITH MPOBEIeHa Oosee TouHask OLleHKa
TUIIOBBIX YPOBHEW IPUMEHSAEMOMN TEXHOJIOIMU YCTPAHEHUS 3arPSI3HEHMSI OKPY>KAIOLIEH Cpenibl , a TAKKE

oreHKa d(P(EKTUBHOCTH BCETO COMMYTCTBYIOIIETO KOMILIEKCA MEp 110 YCTPAaHSHUIO 3aTrPsI3HEHUS.

KoaddurmenTs! BEIOPOCOB IpEACTABICHEI B BUIE MACCH HAa €IMHUITY MAacChl COKUTAEMbIX OTXOIOB. J{ist
nepecueta B eaunuiax sHeprud (r/I' 1Ixk), npuaumaercst YTC (drcTas TEINIOTBOPHAS CIIOCOOHOCTH) 110
YMOJIYaHHUIO U3 BBEJICHUS K pasjeny suepretuka (2006) HopmatneoB MekmpaBuTenbcTBeHHOM Komuccuu mo

usmenenusm knmumara (IPCC) (IPCC, 2006), ona cocrasmsier 10 TIx/T't (B Hopme 7-18 TJIx/TT).

3.3 TexHonornyeckum noaxon YpoBHSA 2

3.3.1 Ancopumm

TTogxox mo YpoBHIo 2 aHanornyeH noaxoAy mo YposHio 1. /Iy cnosib30BaHMs MOAX0/AA [0 Y POBHIO 2
IPEAYCMOTPETh pa3felcHNe KaK M0 JaHHBIM IT0 OCYIIECTBISIEMOH IESTEIBHOCTH U 110 KO PHIINCHTaM

BBIGpOCOB IJI1 pasHbIX IPOUECCOB, KOTOPBLIC MOT'YT IIPOUCXOANUTH B CTPAHE.

Mertonnka B COOTBETCTBHH C TIOAXOJIOM IO YPOBHIO 2 3aKITI0UACTCS B CICAYIOIIEM:

Pa3ueneHMe C)KUTAHUS OBITOBBIX OTXOJOB B CTPAHC C LEJIbIO MOJCIIUPOBaHUA PA3HBIX IMTPOAYKTOB U THUITIOB

IMponeccoB, NPpOUCXOAANIINX B HallMOHAJILHOM Mycopocm/lra}omeﬁ TIPOMBIIIIICHHOCTH I10 CIIMCKY:

e  ompeneNieHHEM MPOU3BOCTBA, HCIONB3Ys KaX bl OTACIBHBIA POIYKT H/WIIM THITHI IIPOLIECCOB (B
(hopmynax gajee BMECTE HAa3bIBAIOTCS «METOAUKH») OTAEIBHO; U

o MMPUMCHCHHUEM KO3(1)(1)I/IL[I/ICHTOB BI)I6pOCOB, XAPAKTCPHBIX AJIA TEXHOJIOTHHU JIA KaXXAO0T'O THIIA ITpoLecca:
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

= X )
3AcpA3HUMENb Z ARnpoussodcmso, MexHoni02Us E MEXHON02UA , 3ACPAZHUMENb
mexHoJiocuu

rae.

= MPOU3BOAUTCIIBHOCTD B paAMKax KaTeropnuu UCTOYHUKA, C
HCIIOJIB30BAHHUEM xapaKTepHof/'I TEXHOJIOTMH

A Rnpom?&soucmo,mxnon@rnx

EF rexsonorus, sarpssrens = KO3(HUITUESHT BLIOPOCOB ISl TAHHOW TEXHOJIOTUH M 3arPsS3HUTEIIS

B cTpane, rae npuMeHsSETCs TOJNBKO OJTHA TEXHOIOTHs, Kodddurment nporunaemoctu 6yaer 100 % u
anroput™ B hopmyie (2) moaydyaercs CIeAYyIOUIIM:

EB’IJZP}Bllum@Jb = ARnpousgodcmga X EI:mexno,wzuﬂ,3aepﬂauumeﬂb (3)
rie:

Esarpsmurens = BBIOpOC yKa3aHHOTO 3arpsI3HAIOLIETO areHTa,

ARppoussonerso = II0Ka3aTeNIM aKTUBHOCTH IIPOLECCA CXKUTAHUSI OTXOJIOB,

EFarpssmmmens = k03¢ unmeHT BEIOPOCOB TAHHOTO 3arPA3HUTEIS.

KOB(b(I)I/IIII/IeHTLI BI)I6p0COB B JaHHOM IIOJXOJ€ BKJIIOYAKOT B ce0s1 Bce BCIIOMOTaTeIbHEIC IMPOLECChI IPpHU
C)KMT'aHHUHU OTXOJO0B.

3.3.2 Koagpguyuenmut sviopoca, xapakmepmuwie 011 MexXHOI02UU

B tabimie Hke npuBeeHb K03()GHUIIMEHTH HeperyIupyeMbIX BEIOPOCOB B MTPOIECCE CKUTAHHS
KOMMYHAJIBHO-OBITOBBIX 0TX0/10B. KITJ] Mep 1o ycTpaHeHH 0 3arps3HEHUI OKpPYKAIOIIEH Cpebl B Opa3aese
3.3.3 naHHOU TJ1aBBI MOXET OBITh HCIIOIB30BaH IS pacueTa K03 (OUIIMEHTOB HOPMATUBHBIX BEIOPOCOB, TIPU
YCIIOBUHW HAIWYHS YCTAHOBICHHOTO 00OPYIOBAHUS MO YCTPAHCHUIO 3aTPSI3HEHUS OKPYKAFOIICH CPEIbl.

Tadanna 3-2 Koadgdpunmentn! Boi0poca YpoBHs 2 1Js kaTeropuu ncrodnuka 6.C.c Cxxuranue 6bITOBBIX

0TX0a0B
KoadhdumumeHTbl BLIGPOCOB YPOBHA 2
Kog HassaHue
KaTteropus ncrouHuka 6.C.c CxuraHue 6bIToBbIX 0TX0A08B(d)
HO
TonnuBo HET OAHHbIX
WH3B (ecnun 090201 CxwuraHve 6bITOBbIX UNMN KOMMYHarbHbIX OTX0A0B (6e3 yTunusauum Tenna)
NPUMEHUMO)
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

TexHonoruu/MeToouku
PernoHanbHble
ycnoBswus
TexHOnorMm cHXeHuUs! HEKOHTponMpyemble
3arpsisHeHun
He npumeHsieTca Aldrin, Chlordane, Chlordecone, Dieldrin, Endrin, Heptachlor, Heptabromo-biphenyl, Mirex, Toxaphene, HCH,
DDT, PCP, SCCP
He oueHeHo NH3, Se, Indeno(1,2,3-cd)pyrene, Total 4 PAHs
3arpsizHuTenb 3HayeHue EanHnubl 95% poBepuT. MHTEpBan Ccbinku
HuxxHumn BepxHui
NOXx 1,8 Kr/Mr OTX0[,0B 0,6 54 PykoBogcTtso (2006)
CcO 0,7 Kr/MI OTXO[10B 0,233 2,1 PykoBogcTtBo (2006)
NMVOC 0,02 Kr/Mr OTX0[,0B 0,00667 0,06 PykoBogcTtso (2006)
SOx 1,7 Kr/Mr OTX0[,0B 0,567 51 PykoBoacTtso (2006)
TSP 18,3 Kr/MI OTXO[10B 6,1 54,9 PykoBogcTtBo (2006)
PM10 13,7 Kr/Mr OTX0[,0B 4,57 41,1 PykoBoacTtso (2006)
PM2.5 9,2 Kr/MI OTXO[10B 3,07 27,6 PykoBogcTtBo (2006)
Pb 104 r/Mr 0TX00B 34,7 312 PykoBogcTtBo (2006)
Cd 34 r/Mr oTxoAoB 1,13 10,2 PykoBoacTtso (2006)
Hg 2,8 r/Mr 0TX010B 0,933 8,4 PykoBogcTtso (2006)
As 2,14 r/Mr oTxoAoB 2 2,3 US EPA (1996)
Cr 0,185 r/Mr oTxoAoB 0,127 0,243 Morselli et al. (2002)
Cu 0,093 r/Mr 0TX010B 0,064 0,122 Morselli et al. (2002)
Ni 0,12 r/Mr oTXofoB 0,08 0,16 Morselli et al. (2002)
Zn 0,9 r/Mr oTXofoB 0,8 1 Morselli et al. (2002)
PCB 53 Mr /Mr 0TX040B 1,77 15,9 PykoBoacTtBo (2006)
PCDD/F 3,5 mr I-TEQ/Mr oTxodoB 2 7 UNEP (2005)
Benzo(a)pyrene 4,2 M /Mr 0TX0f0B 14 12,6 PykoBoacTso (2006)
Benzo(b)fluoranthene 3,2 Mr /Mr 0TX040B 1,07 9,6 PykoBoacTtso (2006)
Benzo(k)Benzo 3,1 Mr /Mr 0TX040B 1,03 9,3 PykoBogcTtso (2006)
HCB 0,002 r/Mr oTxoAoB 0,0002 0,02 Berdowski et al. (1997)
IIpumeuanue:

VICTOYHMK 3THX JaHHBIX IPUBOIHT TOJBKO CyMMapHbIit KoadduieHT BeIOpocoB: Benzo(bK)dbnyoparter umeet ko3 purment

BBIOpOCOB 6,3 Mr/Mr cxuraembix THO.

3.3.3  Ycmpanenue 3azpaznenuii okpysrcarowieni cpeovt

CylecTByeT psiji COBPEMEHHBIX TEXHOJOTHIA, TPU3BAHHBIX COKPATUTH BHIOPOCHI OTJCIBHBIX 3arpS3HUTEIICH.
MO’KHO MTPOU3BECTH PACUET COOTBETCTBYIONINX BHIOPOCOB, 3aMEHHB KO3 (HUITMECHT BRIOPOCOB, XapaKTEPHBIX
JUTSI TEXHOJIOTHH, Ha K03 QHUITMEHT yMEHBIIICHHOTO BEIOpOCa, KaK 3TO MPEACTABICHO B (hopMmyie:

EF )xEF,

MexHOIo2Usl , YMEHbUICHHAA - (1 nycmpanenue BLZZPESHEHMZ; E€XHONI02USL \HeYMEHbUEeHHAS (4)

Jannslii pasnen paccmarpuBaet 3QPEKTUBHOCTD MEp M0 YCTPAHCHHUIO 3arPSI3HEHUS OKPYIKAIOIIEH Cpebl 1Mo
YMOITYaHUIO TS PSIa Pa3TNIHBIX METOIUK 110 YCTPAHSHHIO 3aTPA3HEHUS OKPYKAIOIISH Cpelbl, MPUMEHIEMBIX
B IIpOIIeCcCe CKUTaHUS OBITOBBIX OTXO0B. JlononHuTenbHYyI0 HHDopMaruio 1o TU u ko3 dunmenTam
BEIOPOCOB TSDKEJBIX METAIUIOB IIPH YCIOBUH HATMYHUS YCTaHOBICHHOTO 000PYIOBaHUS SKOJIOTHIESCKOM
3aIIATH MOXKHO TIONTy4nTh, 0OpatuBuinch K USEPA AP42, Tnaga 2, Paznen 1 Cxuranne orxonos (USEPA,
1996).

Bonbimas gacth 3HaueHM 3 (HEKTUBHOCTH YCTPAHSHHS 3arPSI3HEHUH OKpYXKaroIiel cpebl MoydcHa B
pe3ynbTare OUeHKH KO3()(OUIIMEHTOB YCTpaHEHHS 3aTPS3HEHUH OT BEIOPOCOB B MPEABITYIINX H3JaHUIX
PykoBoacTBa. He npencraBieHbl OJIHbIE CCHUIKH Ha JIUTEPATYPY.

D deKTUBHOCTD yCTpaHEHHsI 3arpsA3HEHN OT BEIOPOCOB MHOKCHHOB U GypanoB (ITXJIJI/®) u onmcanue co
CCBIIKOM Ha KOHTPOITh 3arpsi3HeHus Bo3ayurHo# cpeasl (APC) B3s15I 13 [IporpaMMBbl 3aUThl OKPYKAOIICH
cpeast OOH (UNEP), mporpammHuoe obecriedeHre 10 XUMHYECKAM BEIECTBAM IPUMEHUTEIBHO K JHOKCHHAM
u pypanam (UNEP, 2005). Ouu npuMeHSIFOTCSI [0 OTHOLICHHIO K MYCOPOCIKHTAIOIINM MPEANPHUSITUSIM HU3KOTO
TEXHUYIECKOTO YPOBHSI, HE 000PYIOBAaHHBIM CHCTEMOM YCTpaHEHHMS 3arps3HEHUH BO3IYITHON Cpepl, C

ko3 dunuerrom Beiopocos ITXJIJI/® 3 500 mxr TO/Mr cxuraembix TBO (cm. Tabmuiy KoadduimeHtst
BBIOPOCOB, XapaKTEPHBIX JJISI TEXHOJIOTHH TOX0/1a YPOBHS 2).
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6.C.c OOkMraHue 6bITOBbIX OTXO40B

Tabanna 3-3 OddexkTHBHOCTH ycTpaHeHUs! 3arPA3HEHHI (Nycrpanenne sarpusnennii) A1 KATErOPHH HCTOUHHKA
6.C.c C:xkuranme ObITOBBIX 0TX010B

AdchpekTMBHOCTb YCTPaHEHUSA 3arpA3HeHnin YpoBHA 2

Koa HasBaHue
KaTteropus ucrtounmnka HO 6.C.b CxuraHve GbITOBbIX OTXOL0B
TonnuBo HET OAHHbBIX  |He npumeHseTcs
WH3B (ecnn npumeHnmo) 090202 CKuraHme npoMbILLNEHHbIX OTXOA0B
TexHONMornsA ycTpaHeHWUs 3arpsa3HeHun 3arpsAsHuTenb AddekTBHOCTL 95% Ccbinku
[OBEpUT.UHTepBan
3Ha4yeHue no HwxHui |BepxHui
yMonyaHuio
YcTpaHeHue Kucnbix rasoB SO2 76%) 29% 92%|PykoBoacTBo (2006)
YcTpaHeHue TonbKo Menkux YacTuy, TSP 98%) 95% 99%|PykoBoacTeo (2006)
PM10 98%) 95% 99%|PykoBoacTBo (2006)
PM2.5 98%) 95% 99%|PykoBoacTBo (2006)
YcTpaHeHue KUCnbiX ra3oB U MenKMX YacTul, TSP 99,99% 99% 99,99%|PykoBoacTBo (2006)
PM10 99,99% 99% 99,99%|PykoBoacTBo (2006)
PM2.5 99% 98% 99,99%|PykoBoacTBo (2006)
YcTaHoBka oTBevaeT TpeboBaHusM eBponeickori  [TSP 97% 91% 99%|PykoBoacTBo (2006)
IMPEKTVBLI MO CxuraHuio otxonos (WID) PM10 61% 0% 87%|PykoBogcTeo (2006)
PM2.5 99%) 98% 99,99%|PykoBoacTBo (2006)
KoHTponupyemoe cxuraHune; MyuH. cuctema APC PCDD/F 90%) 70% 97%|UNEP (2005)
KoHTponupyemoe cxuranue; yaosn. cuctema APC (PCDD/F 99%) 97% 99,99%|UNEP (2005)
BbICOKOTEXHOMOMMYHOE CXUraHue, PCDD/F 99,99%| 99,99% 99,99%|UNEP (2005)
ycoBepLueHcTBOBaHHas cuctema APC

IIpumeuanue:

Vcranoka, coBmectumast ¢ TpedboBarmsivmu WID: momy4acoBoii mokasatesb npejeabHoi konenTpanuu 10 mr/m3 npu ypoBHe
coziepskanus kuciaoposa 11 %, B3sto u3 cnpaBouHuka o Hamnydmim nmerommmcest TexHonorusiM (EBporeiickast Komuccns,
2006).

3.3.4 /lannwvie no ocyuwiecmennemoit deamenbHocmu

s pasgena «CyKuraHue MPOMBIIIIEHHBIX OTXOI0BY» HEOOXO0AUMBI HAIIMOHAIBHBIE TOIOBBIE TOKA3aTEIN
C)KMTaHUS MPOMBIIIUICHHBIX OTXOJIOB. BrociieIcTBHH, ISl CKUTAHUS [ITaMa U TTOJTYKUIKUX 0TOPOCOB,
HEOOXOAUMBI HAllMOHAJIBHEIE I'OIOBLIE IIOKA3ATEIN COKUTAHUS IIUIaMOB CTOYHBIX BOJI.

KoadduimeHTs! BBIOPOCOB IPEACTABICHBI B BU/IE MACCHI HA €IMHUILY MAacChl COKUTAEMbIX OTXOJ0B. J{is
nepecuera B eaununax sHepruu (r/I' [Ix) 6epercs UTC (ducrast TEIIOTBOPHAS CIOCOOHOCTH) MO YMOTYAHHIO
u3 Beenenus k pazneny suepreruka (2006) HopmatuBoB MeKNpaBUTENECTBEHHOW KOMUCCHHU 110 H3MEHEHUSIM
xkimata (IPCC) (IPCC, 2006), ona cocrasmsier 10 TIx/I'r (B Hopme 7-18 T/x/I'T).

3.4 MopenupoBaHue BbIOpocoB YpPOBHSA 3 U UCNOsib30BaHUe
OO0 BEKTHbIX AaHHbIX

Merton YpoBHs 3 HE IPUMEHUM K JaHHOMY HCTOYHHKY.
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4 Ka4yecTBO AaHHbIX

4.1 MNMonHoTa

HCO6XOI[I/IMO BK/IIIOYATh BLI6pOCI>I OT C)KHUTI'aHUA OTXOJO0B B JaHHYIO KaTCTOPHUIO HCTOYHUKA UIIU B
COOTBeTCTBYIOHII/Iﬁ pasaei 1.A Cxkuranue. CnenyeT YAOCTOBEPUTHCA B HCO6XOI[I/IMOCTI/I npoueaypsl.

4.2 NMpepoTBpallueHMe ABOWMHOro yyeTa ¢ APYrMMMU CeKTopaMm

Heob6xoammMo rapaHTHPOBATH OTCYTCTBHE ABOMHOTO ydIeTa BHIOPOCOB B IIPOIECCE CKUTAHUS OTXOOB.
Heo0xoauMo Takxke IPOBEPHUTh, YTO BHIOPOCHI, HE BKIIFOUSHHBIE B IAHHYIO KATETOPHIO HCTOYHHKA (T.K.
MIPOUCXOIUT YTHIIU3AIUS TeIljla, MOTYYEHHOTO B MIPOLIECCE COKUTaHMs], a CKUTaeMble OTXOAbI BIOCIEICTBUH
HCIIOJIB3YETCS B KAYECTBE UCTOUYHHKA TOILIMBA), OTPAXKEHBI B COOTBETCTBYOIIEM pasneie 1.A Cxuranue.

4.3 lNpoBepka AOCTOBEPHOCTH

4.3.1 Korghpguyuenmui 6610pocos 0nsa camvix cosepuieHHbIX UMECIOULUXCA MEXHON02UT

CrpaBounblii TokyMeHT |IPPC 1o HanIyqmiuM HMEIONMMCS TEXHOJIOTUSAM 10 CKUTAHUIO OTXO0B
(Esporeiickast Komuccust, 2006) onucriBaeT JOCTUKUMbIE YPOBHHU BBIOPOCOB, & TAKIKE TEXHOIOTHYECKUE
MPOIIECCHI, HEOOXOJMMBIC JIJIsI TIOICPIKAHUS ITUX YPOBHEH B MPOIECCe CHKUTAHUA OTX00B. OTHAKO TaHHBIH
JIOKYMEHT HE COJICPKHUT KOHKPETHBIX MPEACTBHBIX BETMYMH BHIOPOCOB MPUMEHUTEIBHO K CKUTAHUIO OBITOBBIX
0TX0/10B. B Tabmnuie HibKe IpUBEICHBI HEKOTOPBIE O0IIME MOKA3aTeNId KOHIEHTPAIIMH BEIOPOCOB B IpoIiecce
CXKHraHus 0TX0110B. bosee moapoOHyro HHOOPMAITUIO MOKHO TTOTYYHTh, OOpAaTHBINKCH K TOKyMeHTy BREF
10 HAMJTYYIIIMM UMEIOIINMCS TEXHOJIOTHSM 110 Ckuranuio orxonoB (Espomneiickas Komuccus, 2006).

Taﬁ.lmua 4-1 K03(l)(l)PI[IHeHTbI BblﬁpOCOB, COBMECTUMBbIC ¢ HAMTYYIIUMHU HMECIOIUMHUCHA TCXHOJOTUAMH 110
CKUTAHUI0 OTXO/10B JIJIsl KATErOpunu HCTOYHUKA 6.C.c C:xkuranme 0bITOBBIX 0oTX0a0B

KoadcdumumeHTbl BLIGPOCOB, COBMECTUMbIE C HAUIYYLUMMU UMEKOLLMMUCA
TEXHOJTIOrMAMHU
Kon HassaHune
KaTteropus ucrouHuka
HO 6.C.c CxuraHve 6bITOBbIX OTX0A0B
HET
Tonnuso OAHHbBIX He npumMeHsaeTcs
95% poBepuT.UHTEpPBan
3arpsAsHuTenb 3HaueHue EavHUUbI HuxHun BepxHui
S02 1-40 Mr/Nm3
NO2 (c ncnonb3oBaHvnem
SCR) 40 - 100 Mr/Nm3
NO2 (6e3
ncnonb3oBaHus SCR) 120 - 180 mr/Nm3
Cco 5-30 Mr/Nm3
0.001 -
Hg 0.02 Mr/Nm3
PCDD/F 0.01-0.1 MKr-TEQ/Nm3
TSP 1-5 Mr/Nm3
NH3 <10 Mr/Nm3

4.4 PaspaboTka cornacyemMbliX BPpeMeHHbIX PAAOB U nepecyeTt

Kakas-to crienuduka OTCyTCTBYET.

4.5 OueHkKa HeonpeaeneHHOCTU

Heo0xoauMo yuuThIBaTh, 4TO B pa3HbIX CTPaHaX COCTAB CHOKUTAEMbIX OTXOZO0B MOYKET OTIUYATHCS B CHITY
PacXOKICHUN B TSPMIHOJIOTHH (OTIpENEIICHIE OTXOIOB) U pa3ouBKe. Kak crnencTre, 3T0 MOXKET MPUBECTH K
KO3 PUIHEHTaM BBIOPOCOB, CIICITUGPUICSCKUAM JIJIS TAHHON CTpaHbl, HECOTIOCTABUMBIMH C IMTOKA3aTEeISIMU
JIPYTUX CTPaH.
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4.5.1 Heonpeoenennocms 6 KoIhgpuyuenmax ¢v10pocos

KoaddurmeHTs! 3arps3HeHus OKPYXKaroIIeH Cpeibl OTXOAaMH MPOU3BOJICTBA PA3INIHBIX HHCHHEPATOPOB
MOTYT IIpeTepIeBaTh 3HAYUTEIFHBIC I3MEHEHNSI B 3aBUCHMOCTH OT YCIIOBHH IKCIIyaTalllH, a TAKKe OT
BapHaHTa MHOTOYHCICHHBIX KOMOMHAIIHA YCTAHOBICHHOTO Ha MPEATIPUATHH 000PYAOBAHHUS IO OUHCTKE
ra3oB. Bemmuuna [TX/1/]/® Ha omHOM IHUIIE YCTAHOBKE, HAIIPUMEP, MOKET BAPbUPOBATHCS IS Pa3HBIX
MIEPUOJIOB BEIOOPKU HA TOPSIOK. Jnamazonsl ko3 GUIIMEHTOB BHIOPOCOB U OIIEHKH KaYeCTBA TAHHBIX
(mpeumyriectBenHo C win E) SBISFOTCS HOKA3aTEIBCTBOM BBICOKOTO YPOBHS HEOPEISICHHOCTH.

4.5.2 Heonpeodenennocmu 6 OAHHBHIX NO OCYULECHBAACMOUL OeAMEIbHOCIU

Kakas-to crienuuka OTCyTCTBYET.

4.6 Ob6ecnevyeHue/KOHTponb KayecTBa MHBeHTapu3aumm OK/KK

Kakas-to cnenn¢uka oTCyTCTBYeT.

4.7 KoopauvHaTtHasa npuBA3Ka

Kaxas-to crienuduka oTCyTCTBYET.

4.8 OTYeTHOCTb M AOKYMeHTauus

Kakas-to cienuuka OTCyTCTBYET.

5 Imoccapum

TBepsie OBITOBBIE CMech HEHYKHBIX BEIIECTB U MaTepHaJIOB U3 JOMAIIIHUX X034HCTB U
otxos! (TBO) KOMMEpPYECKUX OpraHu3alui.
YceraHoBKU A WHucuHepaToph! 6e3 crienuanbHON IpeIBapuTenbHON 00paboTkn. OOBIYHO

MaCCOBOI'0 C)KUI'aHUA o0ecrneurBarTCs HOI[a‘ICﬁ H30BITOYHOTO BO3AyXa.

OTXOJI0B
BonsiHoil 5xpaH HmeroT B cBOeH KOHCTPYKITHH 3aII0OJTHEHHBIE BOJIOHW TPYObI B CTEHAX IEYH,
KaMepbl MacCOBOT0 IMpUMEHsIEMbIE I YTUIN3alUH TEIUIa A7 IPOU3BOACTBA MapOBOMl YHEPTUU
COKMTaHUS W/WITN DJIEKTPHYECTBA.

PoranuonHslit Kameps! cropanust HCIOIB3YIOT POTALMOHHYIO KaMepy, COCTOALLYIO U3 TpYO,
BOJSHOM DKpaH 3aIllOJTHEHHBIX BOJOH, 33 KOTOPBIMH PACIIONAraeTcs SKpaHUPOBaHHAs TOIIKA.

KaMepbl MaCCOBOT'O

CKUTaHUs

Orzeymnop KamMepsl YcTapeBmas KOHCTPYKITHSI, 0OBIYHO HE BKIIIOYAET YTHIIM3AIUIO TEIUIa.

MacCOBOr'0 C)KMIaHHUs

MonynbHble KaMepbl CXOZtHBI C yCTAaHOBKAMH MAacCOBOTO CXKHMIAHUSI OTXOJI0B, OOBIYHO COCTOSIT M3

CropaHus 6JI0YHBIX KOHCTPYKILMH, MIMEIOT MEHBIINI pa3Mep U paboTaroT npu
OTpaHUUYEHHOM 110/1aye BO3/1yXa.

Kameps! cropanus, Coxurarot 00paboTaHHbIe OTXOBI (T.€. OTXO/BI, IPEIBAPUTEIBHO

paboTaromye Ha COpPTHPOBAHHBIE, pa3ApOOIICHHBIC U U3MEIbYCHHBIC, YII0KECHHBIE Ha MOJIII0OH U

TOIIJIUBE, MOJIYYEHHOM T.I(.).
u3 otxo110B (RDF)

I[BI/I)KyIIIaHCSI PGIHCTKa, Ha KOTOpOﬁ CXKHI'arOTCsA OTXOIbI. CKBO3b Hee nocrynaert HCpBH‘IHBIﬁ
KOJIOCHHUKOBAs BO34YX, KOTOpBIﬁ Jajie€ MpoOXOoaUT 4€PE3 BCHO MACCy COKUTACMBIX OTXOI0B.
pCH_IéTKa ZIBI/I)KyH_[aHCﬂ peUICTKa BCTPAXHUBACT U MEPEMCIINBACT OTXOAbI, ITPOJABUTasd X

yepe3 BO3AyXOpaclpeieauTeNb.

KaMepH Cropanus ¢ HmeroT cnoit U3 necka uiu CXOJHOI'0 UHEPTHOI'0 MaTepurajia, KOTOpLIﬁ

IICEBAOOXNKCHHBIM BCTPAXHUBACTCA WIIH IICCBAOOXKMKACTCA BOCXOJAAIINUM ITOTOKOM BO3ayXa 4E€PE3
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cioem (KCIIC)

HOPHUCTYIO IUIACTHHY, PACIIOJIOKEHHYIO ol HUM. [Iponecc ropeHns nporexkaer
BHyTpH cinosi. Croparre TKBO BO3MOKHO TOJIBKO MIPH YCIOBHU
npeIBAPUTETBLHOI COPTHPOBKH MK ApobieHus (T.e. ananorndHo RDF).

Poranunonnast neup

Otx0/bl, IpeJHA3HAYCHHBIC IS COKUTAHUS, IIOCTYIAIOT B CJIerka
HAKJIOHCHHBIH, KOJIECOBUIHBIN, (yTepOBaHHEIN OapabaH, SIBISIOIHNACS
MOBEPXHOCTBIO KOJIOCHUKOBOMW peméTku. BpamarensHoe nemwkenne Gapabana
CMEIIMBAET UX C BO3JyXOM, I0aBaeMbIM Yepe3 CTEHBI.

YTunusamnus temia

OTBeneHue Temia, 00pa3oBaBIIeToOCs OT OTPAOOTABIINX Ta30B, IS
[POM3BOACTBA TEIUIOBOM H/UIIH SIEKTPUIECKOM SHEPTUH TSl HCIIOIB30BAHMS
€€ B TEXHOJIOTMYECKOM TPOIECCE WM HHBIM CIIOCOOOM.

ITAY [Tonumuxindeckrue apoOMaTHUECKUE YIIeBOJOPOIbI.

IXb TMomuxnopupoBaHHbIe OMpEHIIIBI

nxX4/o ITonuxnopupoBaHHble AUOEH30-TTIapa-IHOKCUHBI U MOJUXJIOPUPOBAHHEBIE
JIOeH30(ypaHbl — Cepusl XJIOPCOAEPKALIUX APOMATHIECKUX COSTUHEHHH,
HIMPOKO M3BECTHBIX KAK TUOKCHHBL.

CO3 Croiikue OpraHnyecKue 3arps3HUTENH.

HMJIOC Jleryune HeMeTaHOBBIEC OPraHUYECKUE COCTUHEHUS.

I'Xb I'excaxropOeH301I.

TxaneBble GUIBTPHI

CocTosT 13 NONYNIPOHULIAEMOTO MaTepraia B popMe MEIIKOB WIN PYKaBOB,
CIOCOOHBIX yJIaBIMBATh YACTHIIB], YCTAHOBJIECHBI B TEPMETUIECKOM
BO3/IyXOHETIPOHUIIAEMOM YexJie (PyKaBHOM MBUICYIOBUTENE), Pa3/ICICHHOM Ha
HECKOJIbKO ceKkuuil. TkaneBble (PUIIBTPHI TAKXKE NPUMEHSIOTCS B KAYECTBE
BTOPOH CTYIEHH CHCTEMBI PETYJINPOBAHUSI BEIOPOCOB KUCIIBIX I'a30B.

OeKTpOPUIBTPHI
(OCII)

B ocHOBe ux AEHCTBUS JICKUT TIPUHIHUIT JJIEKTPOCTATUICCKOT'O MPUTAKCHUA
JJIA yAaJICHUA 3aXBAaUCHHBIX YAaCTHUI] U3 TOITOYHBIX I'a30B. CocTosT u3 psAa0B
Ppa3pAaAHBbIX DJICKTPOAOB (HpOBOJ’IOKI/I NI TOHKHX MCTAINIMYCCKUX CTep)KHeﬁ),
Ha KOTOPbIC NOAACTCSA BBICOKOC HAIPSXKEHUE, PACTIOJIOKECHHBIX MEXKIY
napajiyiCJIbHbIMU pAJaMU METATNIMYCCKUX IIJIACTUH, MPUTATHUBAIOIINX

3apPAKECHHBIC YaCTUIIbI.

Mokxkpsie
ra3004UCTUTENN

VY nanstot kucinete rasel (Hanpumep, HCI, HF u SO,) mocpencreom
MPOMBIBAHHSI TOTIOYHBIX TAa30B B PEAKIIMOHHOM KOJIOHHE. [IpeiHa3HAYeHBI 15
00eCIeUYeHHsI TECHOTO ra30KMIKOCTHOTO KOHTakTa. Ha rmepBoMm 3tare rasbl
OXJTXKIAIOTCS BOJSIHBIM ayiiem, ripu 3tom yaanstes HCI, HF, sekoropsie
TBEpJIbIC YaCTHIIEI 1 HEKOTOPBIE TSDKENbIe MeTauTel. Ha Bropom sTare s
yaanenus: SO, u Bo3MOXHbIX ocTaTkoB HCI mpumeHsieTCsl THAPOKCH KaTbIIHsI
WM MHAs TOAXOSIIAs IIE€JI0Yb.

ITonycyxue
CKpy00epbI / crucTeMbl
PaCTBLIUTEILHOTO
abcopbepa (cymka
pacnblICHHEM)

HMcnosnp3yeT nuiaM MINTOYHBIX PeareHToB (Kak MpaBuIlo, THAPOOKHCH KallbLIHs)
KOTOpPBI BBOIUTCS B pacibuleHHOM Bue. [Iporcxonut abcopOrms KUCIBIX
ra3oB B BOJHYIO (Da3y Ha MOBEPXHOCTH THX YACTHIl U UX HEUTpaU3anus s
00pa3oBaHKs CyXOro BEIIECTBA, MOIVIONIAEMOT0 ANEKTPOMUIETPOM HITH
TKaHEBBIM (PHIIBTPOM.

CucTeMbl BBOJ]a CYXUX
BEILIECTB

Bxirogaer ByBaHue IMIEIIOYHOTO peareHra (HarmpuMmep, THIPOOKUCH KaTbIIHsT
uii OukapOoHaTa HATPHSI) B BHIIE METKO3EPHUCTOTO, CYXOTO MOPOIIKA C
LEINBbI0 yJalleHHs 1 HeWTpaau3aluy KUCIBIX ra3oB. HelfTpannzoBaHHOE TakuM
00pa3oM BemecTBO OOBIYHO IOTIIOMAETCSI TKAHEBBIM (DHIBTPOM.

AncopOrust ¢
MIPUMEHCHUEM
AKTUBHUPOBAHHOTO
yIIIs/aK THBUPOBAHHOT
0 Oyporo Kokca

CymiecTByeT HeCKOIBKO pa3pabOTaHHBIX METOIMK PEryIHPOBAaHMUS BEHIOPOCOB
JIOKCHHA U PTYTH. JJaHHBIE CUCTEMBI TaKXkKe MOT'YT 3(p(HEeKTHBHO MPUMEHSITHCS
qust ynanenuss HCl u SO,, a Taxke B kauectBe 3 (GEKTHBHOTO PUIIbTPa TOHKON
OYMCTKH JJAHHBIX KUCIIBIX TA30B.
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7 HaBepeHue cnpaBoOK

Bce Bonpock! 10 1aHHOM IJ1aBe cielyeT HalpaBisiTh COOTBETCTBYIOIEMY PYKOBOJIUTENIO (PYKOBOIUTESAM)
9KCIIEPTHOU I'PYIIITEI ITO TPAHCIIOPTY, paboTarolield B pamkax LleieBoi rpymibl 10 MHBCHTApH3AIMH U
pOoTHO3Y BEIOpocoB. O ToM, Kak cBsi3aTkes ¢ conpencenarensmu LII'MIIB By MokeTe y3HATE Ha
otpunuansaom caiire [IT'MIIB B UnTepuere (Www.tfeip-secretariat.org/).
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