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Mpeancnoeue

1 PASPABOTAH ®enepanbHbiM rocydapcTBEHHBIM aBTOHOMHBIM yupexaeHuem «HayuHo-uccnegoea-
TENbCKUIM MHCTUTYT «LleHTp akonornyeckol npoMeiuneHHon nonutukmn» (GrayY «HUW «LI3MM»)

2 BHECEH TexHu4eckum komuteToM no ctaHgaptudauum TK 231 «OTxogbl 1 BTOPUYHBIE PECYPChI»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio u metponorun ot 19 oktabpa 2023 r. Ne 1199-ct

4 B3AMEH rOCT P 55837—2013

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

B HacToswee Bpemsi B BONBLINHCTBE CTPaH CKUraHWe UCMOoMb3YeTca NPy YHUUTOXKEHUM pasnuuHbIX BU-
OB OTXO[0B W, KaK NPaBMIO, TOMBKO YaCThio KOMMIEKCHOW CUCTEMbI 0DpaLLeHnsl ¢ OTX04aMuK, HanpaeneHHoH
Ha NWKBMAALMIO OTXO40B, 0DpasyloWmnXCca B NPOLECCE KN3HeaesTenbHOCTH YenoBekKa.

BeicTpoe TexHonormyeckoe passutue, Habnwaaemoe B TedeHne nocnegHux 10—15 net, okasano Bnu-
SIHWE W Ha pas3BUTHE CeKTopa CKUFaHWMA OTXOOOB. BOMbLIMHCTBO M3MEeHeHWA 3akoHopaTenbHon 6asbl Obino
CBSA32HO C PA3BMTUEM pernamMeHTaunn X03alCTBEHHOW AeATEeNbHOCTH, YTO NOBMAEKNOo 3a coboil, B YaCTHOCTMH,
HeobxooMMOCTb COKpalleHua BeibpocoBR B atMocdepy, obpasyoluxcs B pesynsrate paboTbl NPOMbILNEH-
HbIX YyCTaHOBOK. ONTUMM3aLMA TEXHONOMMYECKUX NPOLEeCCOB — MPOLECC HENPEPLIBHLIN: B HACTOSLLEE BPEMS
4N CKUraHus 0TX040B paspabaTbiBaloTCs TEXHONOMMK C YNYYLEHHBIMUY (MO CPaBHEHWUIO C TPaAULVNOHHLIMM)
3KOHOMUYecKkuMK (Bonee HM3Kas CTOMMOCTL) KU dKonorudeckumMi (bonee BbiCOKasi aKkonornyeckas pesynbra-
TUBHOCTbL) XapakTepucTMKamum.

OCHOBHLIMMW NPUHLMNAMW rOCYLAPCTBEHHON NOMUTUKKA B 0BnacTy obpalleHus ¢ 0TXo4amMKn ABNSITCS:

- OXpaHa 300poBLSA YENOBEKa, NoAAepaHWe UNu BOCCTaHOBMNEHWEe BnaronpuATHOrO COCTOAHWUS OKpYKa-
toLLEen cpenbl U coxpaHeHue Guonormyeckoro pasHoobpasuns;

- Hay4yHO 0DOCHOBaHHOE CoYeTaHMe 3KOMOTMHYecKUX U 3KOHOMMUYECKMX MHTepecoB obliecTBa B Lensx
obecne4eHns yCTOMYMBOIO pasBnTMs obLecTsa;

- UCMNOMb30BaHWe Haumny4yLWwmx JOCTYMHbIX TeXHOMNOMMi npu obpalleHun ¢ oTXo4amu;

- KOMMNeKcHasn nepepaboTka MaTepuanbHO-ChIpbEBLIX PECYPCOR B LENsSX yMeHbLIEHWA KONMYecTBa OT-
XO[O0B;

- UCMOMNb30BaHWE METOA0B 3KOHOMMYECKOrO PErynMpoBaHusa 4eAaTenbHoCcTU B 0bnacTtu obpatleHus c oT-
X04aMW B LeNnax YMeHbLUEeHUs: KONMYecTBa OTXO40B 1M BOBNEYEHMS UX B XO3AMCTBEHHbIM 000poT;

- 0OCTyn B COOTBETCTBMU C 3aKOHoZaTenbCcTBOM Poccuiickoin ®egepauum kK uHdopmaumm B obnactu ob-
paLLeHust C oTxogamu;

- yyacTue B MexgyHapogHom coTpyaHudecTBe Poccuiickoin ®egepauun B obnactu obpalleHus ¢ oT-
Xo4amu.

HanpaeneHus rocyfapcTBEHHOW NONUTUKK B obnacTi o6palleHns ¢ 0TXo4aMu ABMNAKTCS NPUOPUTETHbI-
MK B CriedytoLLer nocnegoBaTenilbHOCTI:

- MakcumarnbHOe UCMOSb30BaHNe CXO4HbIX CbiPbS M MaTepuanoe;

- NpefoTBpalleHe 0bpasoBaHUs OTXO40B;

- CoKpalleHne 06pa3oBaHKs OTXOO0B U CHUKEHWE KNacca OnacHOCTW OTXOA0B B UCTOYHMKaxX ux obpa-
30BaHUS;

- obpaboTKka OTX040B;

- yTUNM3aums OTXOLOB;

- 0be3BpexmBaHne 0TXOOOB.

OcHOBHa$s Lenb CKWraHusi OTX040B — 3TO COKpalleHue nx obbema C 0QHOBPEMEHHbLIM CHIDKEHNEM He-
raTUBHOIO BO3[AEMCTBUS OTXOO4OB HA OKPY»KaKLLYIO Cpeay W 340pOBLE YenoBeka; nocnegHee ocyLecTBAAeTCs
C MOMOLUBIO YNaBnuBaHUS (M COOTBETCTBEHHO KOHLEHTPMPOBAHWUS) UMW AeCTPYKUUN NOTEHLMaNbHO ONacHbIX
BELLECTB B cOCTaBe BbIOPOCOB AbIMOBbLIX ra30B.

CxwuraHwe oTxo4oB npeacTtasnseT coboi okucneHne dpakLmii, Cogep)aLlxcsa B 0TX04ax U cnocobHbIX
K ropeHunto. B npouecce cxuraHnsa obpasykoTcs rasoobpasHble NpoayKThl ropeHus, bonblias 4acTb KOTOpbIX
MOKeT ObITb MCMonb3oBaHa Ans BeipaboTku Tennoson aHepruv. OpraHnydeckue cyBbcTaHUuK, cogepxalmecs
B OTX04ax, ropsiT Npwv AOCTUXKEHWM HEODXOOWMMON TeMNepaTypbl BO3rOPaHWs M Hann4Mm KOHTakKTa ¢ KUCNopo-
LoM. QakTUYecKn NpoLecc ropeHust NPOUCXOANT 3a CeKyHAbl B razoobpasHoi dase ¢ ogHOBpEeMEHHbLIM Bblae-
nieHveM 3Hepriun. B Tom cny4ae, ecnv TENNOTBOPHAsS CNOCOBHOCTL OTXOA4OB W NOAaqa KACNopoaa ABMSTCH
OOCTaTOYHBIMK, 3TO MPMBOAWT K LUEMHOW TEMMOBOW peakuuu 1 camonoggepKuBatoLLemMycsa ropeHnto, To ecTb
HeobxooMMOCTb B Nogade Apyroro Tonnuea oTnagaer.

B npouecce nofnHoro cropaHust 0TX040B OCHOBHBIMKM KOMMOHEHTaMK ObIMOBbIX ra3oB ABNSATCA BoOASHbIE
napbl, a30T, QMOKCUA yrinepoda W kucnopog. B saBucMmocTi OT cocTaBa CUraemoro martepuana, aKcnnyara-
LINOHHOTO PEXKMMAa N CUCTEMbl OYUCTKU AbIMOBLIX rA30B NPOWU3BOAATCSA BbIOPOCK! KACHbLIX ra3oB (OKUCNOB Cepsl,
OKWCNOB a30Ta, XNOPUCTOro BOAOPOAa), TBEPALIX HacTuL, (BKNOYas CBA3aHHbIE B HacTULax MeTanmbl), LWMPOKO-
o CMeKTpa NeTy4rx OpraHUYecKMX COeQUHEHWI, a TaKkKe NeTy4nx MeTannos (Takmx KakK pTyTb). Takke gokasa-
HO, YTO B NpoLeccax CxUraHus TBepAbIX KOMMYHanbHbIX OTXO40B, 0CaAKOB CTOYHbIX BOA FOPOACKUX OYUCTHBLIX
COOPYXXEHWIN 1 OMacHLIX OTXO4O0B NpoucxoguT obpasoBaHue M BbIOpOC B aTtMocdiepy CTOMKMX OpraHUYecKux
sarpasHutenen (MXA0/MXOP, MXB, MXB), noTeHUMansHO MOTYT MMETb MECTO BbIOpOCHI MONMMBPOMNPOBaHHbIX
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anbensoguokcuHoB (MNBON) n nonnbpommnpoBaHHbix AnbeHsodypaHos (MBOP), yTo 06YCNOBNEHO KOMMOHEHT-
HbIM COCTaBOM MOCTYNAKLLMX ONA CKUraHWA OTXOLO0B, a Takke TEMNepaTypHbIMUA PEXMMaMKU 1 BDEMEHEM Ha-
XOXEHWSA OTXOO0B B AKTMBHOW 30HE TEXHOMOrM4Yeckoro brnoka (kamepbl TOpeHUsl) CUCTEMBI CUIaHUS OTXOO0B.

YCTpoACTBa QUUCTKM ObIMOBLIX ra3oB ABNATCA 00aA3aTeNnbHON COCTaBNALWEN TEXHONOMMIA CKUraHUs oT-
xofoB. CUCTEMbI OYNCTKM OLIMOBLIX FAa30B NpefHa3HadeHbl NS CHUKEeHUs] ONacHOCTU BbIDPOCOB M yNaBnuvea-
HWS MaKCUManbHOTO KONMMYecTBa BPEAHbIX BELecTB, 06pasyolmMxcs B pesynsTaTe NpoLecCoB CXUIaHUs OTXO-
00B. B aTux Lensax cucTemMbl ra3004nCTKN COEAMHAIOTCS C BbITSKHBIMUW CUCTEMaMU MYCOPOCKUTaTENbHbIX NeYen.

[na o4vMCTKM ObIMOBbLIX ra30B OT 3arpA3HALLMX BELLECTB WUCMOMb3yTCA U3NYEeCcKne, XMMUYECKUe 1
KOMNMNeKcHble MeToAbl. PasnuyaloT cyxue, Nonycyxne U MOKpble ra300uMCTHbIE YCTAHOBKMA ANA OYUCTKA OT
3arpsA3HSALLINX BELWECTB AbIMOBbIX ra3oB.

CrnegyeT y4uThbIBaTh, YTO MOKpPbIE CUCTEMbI OYMCTKU ObIMOBLIX ra3oB MOryT paboTtaTb ¢ obpa3oBaHu-
€M CTOYHbIX BOA. [ns CHMKEHUA BbiIOPOCOB 3arpsi3HAKLLMX BELLECTB B aTMOCHEpPHbIA BO3OYX NPMMEHAETCS
MHOTOCTYyNeH4arTas o4ncTKa.

CoBpeMeHHbIe YCTaHOBKK, a TakKe MOAEPHU3WPOBaHHbIE YCTAHOBKW, CHabxeHbl pasnuyHbiM o6opyao-
BaHWEM ANs 04UCTKM 0Bpasyromxcs BolibpocoB. Cpey 0CHOBHbLIX MCNOMb3YEMbIX METOLOB MOXHO BhIAENUTL
cnepyrouime:

- TKaHeBble PUNLTPLI (ANg yaaneHus BeIBPOCOB TBEPALIX YacTuL);

- anekTpodunbTpel (ANA yaaneHvs BoibpocoB TBepAbIX HacTuL);

- MOKpbI€ ra3ooqucTUTenu (4N yaaneHws KUCHbIX ra3os);

- Monycyxue rasooducTuTenn/cucTema pacneinutensHoro abcopbepa (ans yaaneHus KUCHbIX ra3os);

- CMCTEMbl BBOAA CYXWUX BeLLeCTB (0N yOaneHUs KUCNbIX ras3oB);

- MeToq afgcopbumM ¢ NpUMEHEHWEM aKTUBUPOBAHHOMO YIMa/akTMBMpOBaHHOro Byporo kokca (ons yaa-
nexus MXOO/® v pTyTHLIX 3arpA3HEHURA).

B cocTaBe cyxux ra3oo4MCTHbIX YCTAHOBOK ANA yAaneHna 13 ObIMOBbLIX rasoB TBEpObIX YacTul, MOryT
NPUMEHATHLCS: LIMKMOHbI, POTOKITOHbI, TKAHEBLIE pPyKaBHbIe (OUIbLTPbI.

Ona yoanenus NXO0/® v pTYyTHBIX 3arpsa3HEHWIA B CYXUX ra3004UCTHBIX YCTAHOBKaX MCMONb3YHTCHA Kac-
CeTHble (KapTpuaXHble) hUnsTpbl, B KOTOPLIX UCNOMNbL3YETCA XMMUYECKUA MeToa ancopbunn ¢ npUMeHeHuem
aKTMBUPOBAaHHOIO YrNs/akTUBUPOBAHHOTO Byporo Kokca.

B nonycyxux razoounCcTHLIX YCTAHOBKaX UCMOMb3YHTCA CUCTEMAa pacnbinuMTensHoro abcopbepa (ans
yAaneHus KMCNbIX ra3oes).

OnekTpoUnbLTPLl OTHOCATCS K CYXMM M MOKPBIM anmnapaTaM B COCTaBe ra3o0qMCTHBIX YCTaHOBOK. OHK
NPUMEHSIOTCA ANS OYUCTKU ObIMOBbLIX Fa30B Kak OT TBepAblX, TaK M OT XUOKWUX YaCTWL 3arpssHsIOLLNX BELLeCTB.

K mMokpbiM oTHOCSITCS BapBoTaxHble U MeHHbIE ra3004MCTHLIE YCTAHOBKU: cKpybbepsl, ckpybbepbl BeHn-
Typu, uuknoH-npomeieatens CMOT, poTOKNOH-NPOMBIBATENb.

Mpw BoIBOpE CUCTEMBI FA300UYNCTKY NPU CKUFAHUN OTXOL0B HEOBXOAMMO YYMTLIBaThL cnegyoLimne dak-
TOpbI:

- TUN OTXOAO0B, UX COCTaB U BO3MOXHbIe M3AMEHeHUs cocTaBa OTX040B;

- COCTaB AbIMOBbLIX ra3oB, 06bLEM W CKOPOCTb U3AMEHEeHUI B COCTaBe;

- ueneBble NokasaTenu npeaenbHbIX 3Ha4eHnin BeIGpOCoB;

- Hanu4ue HakonneHHbIx/NepepaboTaHHEIX OCTAaTKOB, 0BpA3yHLLMXCH NOCNE ra3oo4vnCTKY;

- COBMECTUMOCTb CO BCEMU 3MEMEHTAMU MPOLECCa CKWUraHUa OTXOAOB (ANS OeNCTBYHLNX npeanpu-
ATNA);

- CHW)KeHWe BLIBpPOCOoB;

- pasMeLLeHne pasnuyHbIX YCTPOMCTB ra3oo4qUCTKM MO BO3MOKHOCTY TakuM 0Bpasom, 4Tobbl Temnepary-
pa ObIMOBBIX ra30B CHUXanacbk N0 Mepe MX NPOABMXKEHNUS OT KOTNa K ObIMOBONW Tpybe.

B coctaB obasatensHoro obopyaoBaHMa 3aBOA0OB NO TEPMUYECKON NepepaboTke OTXOO0B BKMHYAKT-
cs cepTUULMPOBAHHbIE FA3004YMCTHLIE YCTAHOBKW, KOTOpble CHabxeHbl pasnuyHbivM obopynoBaHuem Arns
04YUCTKM 0OpasyroLLmnxcst BbIDPOCOB.

HacTtosawmi ctangapT paspaboTaHd ¢ y4eToM NonoKeHWin cnpaBoYHukos [1], [2].

WHdbopmaums n3 cnpaBodHmMkoB EC ncnonb3oBanack ¢ y4eToM 0coOeHHOCTen yTunmsauun 1 obesspe-
XUBAHUA 0TX040B TepMuyeckumu cnocobamm B Poccuiickon degepaumu.

MeTogbl, BKINIOYEHHLIE B HACTOSALL WA CTAHAAPT, NPEACTABNAT coB0i Hauny4dLlMe OCTYMHbIE TEXHOMO-
TMK, NPUrOAHbLIE K NPaKTUYECKOMY BHEAPEHWNIO U obecne4vnBaioLLe BbICOKAA YPOBEHb 3aLLUMThl OKpYXatoLLen
cpenbl. B HacTosLWmMi cTaH4apT MOTYT BHOCUTLCH M3MEHEHWST U [IOMOMHEHUS, YTO CBA3AHO C AOCTUXEHUAMM
Hay4HO-TEXHWYEeCKOro Nporpecca M nosiBfieHneM HOBbIX MOAXO40B W TeXHoMorui B 0bnactu obpalleHuns ¢ oT-
xogamu.

V
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

PECYPCOCBEPEXEHWE. HAUNYYLLKWE OOCTYMNHbLIE TEXHONOIMMK
O6paboTka oTXOOALWMNX Fa30B NMPU CKUFAHUN OTXOLOB

Resources saving. The best available techniques.
Treatment of waste gases during waste incineration

Dara BeegeHna — 2024—01—01

1 O6bnacTb NnpUMeHeHUs

HacTosawui cTaHgapT ycTaHaBNUBAaeT HauMydllue OOCTYNHbIE TEXHOMOMUKM 3Konorvyeckn GezonacHoi
06paboTKK OTXOOSLUX FA30B NPU CKUrAHUK OTXOO0B.

HacTtoslMiA cTaHAapT pacrnpocTpaHsAeTesl Ha 3Tanbl TEXHOMOMMYECKOro LiMKNa OTXOAOB, B TOM YuUche
onacHbIX, NpeAHasHavYeHHbIX ONa aKonorryecky GesonacHoin NUKBUAALMN OTXOA0B MyTEeM WX YyTUnnaauuu n/
1Ny 06e3BpexXrBaHus (CKUraHKWA) Ha NULEH3MPOBAHHLIX ANA 9TWX Lenei oGbekTax.

HacTtoalwmnin cTaHaapT He pacnpocTpaHsaeTcs Ha crnocobbl 06paboTKM OTXOAALMX ra30B NPW CKUraHUm
pPanuoaKTUBHBIX OTXOLOB, BUONOTMYECcKUX OTXOAOB U OTXOA0B NevebHOo-NponnakTUYeckKuX yUpexaeHui.

MonoxeHus, yCTaHOBMNEHHbIE B HACTOSAWEM CTaHAapTe, NpefHasHadeHsbl AnA NMpUMeHEeHUs B HOpMa-
TUBHO-NPABOBON, HOPMAaTUBHOMW, TEXHUYECKON U MPOEKTHO-KOHCTPYKTOPCKOM AOKYMEHTaLWUW, a Takke B Ha-
YYHO-TEXHUYECKON, y4eBGHOM 1 CNpaBOYHOM NuTepaType NPMMEHUTENBHO K MpoLeccamM BOBMEYeHWs OTXOA0B B
X035ACTBEHHLIN 06opoT, oGecneynBas Npu 3TOM 3aLUUTY OKpYXKatoLLlei cpeabl U 300P0OBbs NM0AeN.

2 HopmaTuBHbIE CCbINTKK

B HacTosAlwemM cTaHgapTe MCnofb30BaHa HOpPMaTUBHAas CCbINKa Ha CreayoLwmnin cTaHgapT:
FMOCT P 33570 PecypcocbepexeHne. ObpalleHue ¢ otxogamu. Metogonorus ngeHtudumkaumum. 3apy-
©exHbIn onbIT

MpumedaHue — T[py NONb30BAHUW HACTOALWMM CTaHAAPTOM LenecoobpasHo NPoBepUTL AENCTBUE CCbINoY-
HbIX CTaHAAPTOB B MHCOPMALIMOHHOM cucTeme obLiero nonb3oBaHua — Ha ouumansHOM cainTe ®edepansHOro areHT-
CTBa N0 TEXHWHECKOMY PEryrnMpoBaHUI0 U METPONOTAN B CETW VIHTEPHET UMK NO eXerogHoMy MHhopMaLUoHHOMY ykasa-
Tenio «HauuoHaneHble cTaHAapTLI», KOTOPLIA ONyBIUMKOBaH Mo COCTOAHWUIO Ha 1 SHBAps TEKYLLEro roaa, v no Bbinyckam
eXeMeCAYHOro MHopPMaLIMOHHOIO yKasaTensa «HaunoHanbHble cTaHaapThl» 3a TeKyLUWii rof. Ecnn 3aMeHeH CCbINoYHbIiA
CTaHZdapT, Ha KOTOpbIA faHa HegaTWPOBaHHASA CCbINKa, TO PEKOMEHAYETCA WUCMOMb30BaTh AEWCTBYHOLLYIO BEPCUID 3TOTO
CTaHdapTa ¢ Y4Y4eTOM BCEX BHECEHHBIX B JaHHYK BEPCUIO U3MEHEHUI. ECnu 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPLIi
[aHa 0aTWPOBAHHAsA CChIMNKA, TO PEKOMEHOYETCA UCNOMNb30BaTh BEPCUID 3TOM0 CTaHAApTa C yKa3aHHbIM BbIle rofoMm yT-
BepxaeHus (NpuHATUA). Ecnu nocne yTBepXaeHUss HACTOSILLEro CTaHAapTa B CChINOYHbIM CTaHAapT, Ha KOTopbIA AaHa
[LaTUpOBaHHas CCblfka, BHECEHO U3MeHeHWe, 3aTparMBarLLee NonoXeHne, Ha KOTOPOE [laHa CCbiMka, TO 3TO NOMOXeHne
pekoMeHayeTcs NPUMEHATL Be3 yyeTa 4aHHOro M3MeHeHUs. Ecnm cebinoyHbIl cTaHaapT oTMeHeH 6e3 3amMeHbl, TO Nomno-
JEHUWEe, B KOTOPOM JaHa CChiflKa Ha Hero, pekoMeHayeTca NPUMEHATL B YACTU, HE 3aTparvBatoLLeit 3Ty CChINKY.

3 TepMuHbI 1 onpeaeneHUs

B HacTosdLleM cTaHgapTe npuMeHeHsl TepMuHbl no NOCT 33570, a Takke cnefytollne TEPMUHBLI C COOT-
BETCTBYIOLLMMK OnpegeneHnsamm:

MapaHune ochbuumnansHoe
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3.1

MCTOYHUK BbiBpoca: CoopyeHWe, TeXHUYeCKoe yCTPOWCTBO, 060opyaoBaHne, KOTOpblie BbIGENAT B
aTMocepHbIi BO3AYX 3arpssHsaLMe BellecTBa.
[[3], cTtaTbsa 1]

3.2

CTauMoHapHbIA UCTOYHMK: VICTOYHUMK BbIGpOCa, MECTOMNOMNOXKEHWE KOTOPOro onpeaeneHo ¢ NnpuMeHe-
HUEM eLMHOW rOCY4apCTBEHHOW CUCTEMbI KOOPAWHAT WM KOTOPLIA MOXET ObiTb NepeMeLLeH NOCPEACTBOM
nepedBUKHOTO UCTOYHMKA.

[[3], ctaTba 1]

3.3

nepeaABWXHOW MCTOYHMK: TpaHCNOpPTHOE CPeAcTBO, ABMraTenb KOTOPOro nNpu ero pabote sABNAETCH
MCTOYHMKOM BbIDpOCa.
[[3], cTaTba 1]

3.4

OpraHu3oBaHHbIE MCTOYHWMKMW 3arpsA3HeHMA aTMocdepHoro Bo3Aayxa; opraHusoBaHHble W3AB:
M3AB, 13 kOTOpbIX 3arpAsHALLME BellecTBa MOCTYNakT B aTMOCEpPHbIM BO3OyX Yepes chneuvanbHble
YyCTPOWCTBa OTBOAA BbIOPOCOB, HAaNMpUMep, YCTaHOBKW OYWCTKW rasa, TpyObl, BEHTUMALUMOHHEIE LWaXThl, ra-
30Xx0fbl, BO3OYX0BOAkI, (hakenbHbIe YCTPOWCTRA.

[[4], nyHKT 4]

3.5

HeopraHU3oBaHHbIe MCTOYHMKMN 3arpAa3HeHuA aTMocepHoro Bo3ayxa; HeopraHnsoBaHHble M3AB:
M3AB, 13 KOTOpPLIX 3arps3HAKLME BELLEeCTBa NOCTyNakT B aTMOCHEPHbI BO3AYX B COCTaBe HeHanpaBneH-
HbIX MOTOKOB ra3a, B TOM YWUCIe MecTa 3arpy3ku, BbIrPY3KU UM XPaHEHWA ChipbS, Matepuanos, NpoayKLuMm
M MHbIX BELLECTB, HErepMETUYHOCTIN (HENNMOTHOCTW) TEXHOMOrM4Yeckoro obopygoBaHns, 13 KOTOPbIX Belle-
CTBa NOCTYNawT B aTMOcepHbIA BO3AYX, pasMeLleHHble Ha TeppuTopun 0bbekTa, OKkasbiBaKLLEero Hera-
TUBHOE BO3AENCTBUE UMW B CAHUTAPHO-3aLMTHOM 30HE OTXOAbl, MMEKLIME HEMNOCPEACTBEHHbIN KOHTAKT C
aTMOocepHbIM BO3AYXOM, HANpuMmep, NbinfawmMe NoBEPXHOCTU XBOCTOXPAHUIULL, KapbepoB.

[[4], nyHKT 4]

3.6

ycTaHOBKa o4MCTKM rasa: CoopyxeHue, obopygoBaHue, annapatypa, UCnonb3yemble AN O4UCTKN U
(vrn) obesBpexmnBaHus BoIOPOCOB 3arpsasHSLLNX BELLECTB B aTMOCMEPHbIA BO3OYX.
[[3], cTaTba 1]

3.7

Hauny4wue OOCTyNHble TexHonorun; HOT: COBOKYMHOCTb TEXHOMOMMYECKMX, TEXHUYECKUX W yNpaB-
NeHYecknx (OpraHW3aUMOHHbLIX) pelleHWid, HanpaBneHHbIX Ha MOBbILIEHWe PecypcHOn a(EeKTUBHOCTH,
CHWXeHWe HeraTMBHOIO BO3AENCTBUA HA OKPYXKaOLLYH Cpeay W orpaH1uyeHne BbiIBpocoB NapHUKOBLIX ra3oB
3KOHOMWYECKW LienecoobpasHbiMyM MeToaamMu.

[FTOCT 113.00.12—2023, nyHkT 11]

3.8

XO3ANCTBYIOLWMNKA CyOBbeKT: MHOnBMOyanbHell NpegnpuHUMaTtens Unv opuaudeckoe nuuo nobown
hopMbl CODCTBEHHOCTH, OCYLLECTBISOLEE XO3AWCTBEHHYI AeATeNbHOCTb, OKasblBalLLy HeratMeBHOE
BO3LEWCTBME HA OKPY>KaloLLyo cpeay.

[ApanTuposano 13 NOCT P 52104—2003, cTtatbn 7.5]
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3.9

oTXoAbl (Npou3zBoACTBa M NoTpebneHnA): OcTaTky Cbipbs, Matepranos, NonygabpuKkaToB, WHbIX
M3OEenuin UNu NpoayKTOB, KOTOpble 06pasoBanMchL B MPOLEcce NPOW3BOACTBA WKW NOTPEONeHns, a Takke
TOBapbl (NpogyKkuus), yTpaTueLUMe CBOW noTpebuTensckMe CBOMCTRA.

I punmMmevHyaHne — OTxogamMu B Lenom SABNSATCS MaTepuanbl Unu npegmMmeTbl, OT KOTOPbIX MX Bllageney wui3-
BaendeTca, Xo4eT u3baBnTbLCH UMK JomKeH n3baBuTLCA.

[FOCT P 54098—2010, ctatea 3.1.6]

MpumeyaHus

1 OTxo4kl Npou3Bo4cTBa W NoTpebneHus (0Txo4bl) — BellecTBa Unu NpegmeThl, KoTopble 00pa3oBaHk! B Mpouecce
NPOW3BOACTBA, BbINONHEHWA paboT, oka3aHWs YCryr unun B npouecce notpebnexHns, koTopble yaansTes, NpegHasHaqveHb
ANsA yaaneHus Unv nognexar yganeHuio B COOTBETCTBUM G [5].

2 BTopu4Hble pecypcbl — OTXOAbl, KOTOPbIE MW YaCTW KOTOPbIX MOTYT BbiTe MNOBTOPHO WMCMOMNb30BaHkL! AN NPOn3-
BOACTBA TOBAPOB, BbINONHEHWA paboT, OKa3aHWs yCnyr UNu NofyyYeHus 3Hepr 1 KOTopble MoMy4YeHbl B pesynerate pas-
OenbHOro HakonneHws, cbopa nnu obpaboTkm oTxonoB nubo obpasoBaHkl B Npouecce nponssoacTtea (cm. [5]).

3.10

o6e3BpeXNBaHUE OTXOAOB: YMeHbLIEHWE MacChl OTXOO0B, U3MEHEHWE UX cOCcTaBa, (PU3NYECKUX U
XUMUYECKUX CBONCTB (BKMKOYas CXUraHve, 3a WUCKMHYEHWEM CXUraHus, CBA3AaHHOrO C MCMNOMb30BaHWEM
TBEPObIX KOMMYHamNbHbIX OTXOA0B B Ka4ecTBe BO30OHOBNSAEMOro UCTOYHMKA 3HEPrMK (BTOPWUYHbLIX 3Hepre-
TUYECKUX pecypcoB), U (unun) obessapaxurBaHue Ha CNeLNanM3anpoBaHHbIX YCTAHOBKAX) B LIeMNsAX CHIKEHUSA
HeraTMBHOMO BO34ENCTBMA OTXOQ0B Ha 300POBbEe YeroBeKa 1 OKPYKalLLy cpedy.

[[3], cTaTesa 1]

3.1

yTunusaumus oTxogos: Vcnonb3oBaHMe OTXOAOB ANA NPOW3BOACTBA TOBApOB (MPOAYKUWMK), BbINOIN-
HeHusa paboT, okasaHWA ycnyr, BKMHYas NOBTOPHOE MPUMEHEHWE OTXOL4OB, B TOM 4MCIie MOBTOPHOE Npu-
MeHeHue OTXOAO0B MO NPAMOMY Ha3HaAYeHUHo (PELUUKIWHI), UX BO3BpAT B NMPOW3BOACTBEHHLIN LMK Nocne
COOTBETCTBYHOLLEN MOArOTOBKM (pereHepauuns), U3BNeYeHne NonesHbiXx KOMMOHEHTOR ANA MX NOBTOPHOMO
npuMeHeHUs (pekynepauus), a TakKe UCMONb3oBaHWe TBepAbiX KOMMYHanbHLIX OTXOAOB B KayecTBe BO3-
0BHOBNAEMOro UCTOYHWKA 3HEPTMUN (BTOPUYHbLIX SHEPTETUYECKUX PECYPCOB) NOCNEe U3BMEYEHUs U3 HUX Mo-
Ne3HbIX KOMMNOHEHTOB Ha 06bekTax o6paboTku.

[[5], cTaTbsa 1]

3.12

cucTeMa 3Konoru4yeckoro MmeHemxmeHTa (environmental management system; EMS): YacTe cucTte-
Mbl MEHEDKMEHTa opraHu3auuu, ucrnonb3yemasi ons paspaboTkm M BHegpeHus cobCTBEHHOW aKonornye-
CKOM MOMMTWUKU 1 YIPaBMeHWs 3KONOrMYECKMMY acnekTamu.

MpumMeyaHus

1 Cuctema MeHemKMeHTa npeacTaenaeT coboi COBOKYNHOCTE B3aMMOCBA3aHHbLIX ANEMEHTOB, MPUMEHAEMYIO ANs
BbIpaBoTKY NOMWTUKA 1 YCTAHOBNEHWS LiENel, a Taloke Ans OCTUKEHUS TUX Lenen.

2 CucTema MeHemKMeHTa BKNoYaeT B ceba opraHn3alnoHHY CTPYKTYPY, AeATeNbHOCTb NO NNaHWpoBaHuIo, pac-
npegeneHunto OTBETCTBEHHOCTK, NPakTUYeCckne peLleHns, npoueaypel, NPoLeccskl U pecypchbl.

[FTOCT P MCO 14050—2009, ctatbsa 4.1]
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3.13

ayguT (audit): CuctemaTnyecknin, He3aBMCUMbIA M JOKYMEHTanbHO OPOPMIIEHHBIV MPOLECC, Lerb
KOTOpOro sIBASEeTCA MonyvyeHve CBWAETENbCTB ayouTa B pesynbraTe npoBedeHWsi 00beKTMBHOWM OLEHKM,
npegycMmaTtpuearoLLen onpegeneHye cTeneHn BoIMOMHEHWA KpUTEPUEB ayguTa.

MpumeyaHun

1 BHyTpeHHWe ayauTel, HasklBaeMble «ayautamMy NepBoli CTOPOHLI», MPOBOAATCS CaMoW opraHuzauuelt unm ot ee
nvua ansa aHanusa co CTOPOHbI PYKOBOACTBA M APYTMX BHYTPEHHWX Lener, U MoryT CNyXuTe OCHOBOIN AN caMmofekna-
pVpOBaHWA CooTBETCTBMA. Bo MHOrux cnyvasx, ocobeHHo B HeBOoMbLIMX OpraHM3aumnsax, He3aBMCUMOCTb MOXET BbiThb
NPOAEMOHCTpMPOBaHa cB0BOA0M OT OTBETCTBEHHOCTH 3a AeATENbHOCTbL, KOTOPan NoABepraeTcs ayauTy.

2 BHeluHWe ayauTkl, Kak MpaBumo, BKINOYaloT B cebs ayanTel, NPOBOAMMbIE BTOPOW M TPeTbel CTOpOHamMu. AyauTel,
NpoBOAWMbIE BTOPOW CTOPOHOM, OCYLUECTBMAAIOTCA CTOPOHaMW, 3aMHTEpPEeCcOBaHHbIMU B AeATeNbHOCTW opraHusaLum,
Hanpumep, NOTPebUTENAMM UV APYTMMU TMLAMKU OT UX UMEHW. AyOuTbl, NPOBOAVMBIE TPETbEN CTOPOHOM, NPOBOAATCS
BHELUHUMW HE3ABUCMMbBIMU OPraHM3auusaMu no ayauTy, HanprMep, opraHusauuamu, obecneqnBalowLMMmU perMcTpaLmio
unun ceptudurKkauuilo Ha cooTBeTcTBUE TpebosaHuam, yctaHosneHHsiM B UCO 9001 nnn MCO 14001.

3 Ecnv ayguTtel cuctem MeHedKMeHTa KavecTsa MW CMCTeMbl 3KONOrM4ecKoro MeHedKMeHTa NPoBoASATCS OAHO-
BPEMEHHO, TO 3TO Ha3blBAETCH KOMMMEKCHBIM ayauTOM.

4 Ecnwv aBe v Donee ayavpylolme opraHvMsauum obbegnHATCa Ang NpoBedeHus ayauta ogHoro ayaupyemoro
cybbekTa, TO 3TO Ha3blBAETCA COBMECTHBIM ayauTOM.

[FTOCT P MCO 14050—2009, ctatbs 5.18]

3.14 oﬁpaﬁon{a oTXoOAWMX ra3oB NpU CXXMIraHn oTxonos: KomnnekcHasa TexHonorus, obecnednea-
ouwaa oxnaxgeHue n O4UCTKY ObIMOBbLIX ra3oB OT 3arpA3HANLINX BELWeCTB.

4 JKonorn4yeckue acneKkrtbl AeATENbLHOCTN NO 06paboTke OTXOAALWMX ra3oB
Npu CXXUraHMU OTXOA0B

4.1 daKTopbl, y4UTbiBaemMblie Npn Bblﬁope CUCTEM OYUCTKU OAbIMOBLIX ra3oB

Mpn BbIGOpE CUCTEMBI FA300MUCTKM YYUTBIBAKOT CReayrWwmid (HeMcYepnbiBaoWnin) nepeyeHs obLWwmx
haKkTopOB:

- TWM OTXOO0B, MX COCTaB M OOHOPOAHOCTL COCTaBa, BO3MOXHbIE M3MEHEHUs] COCTaBa OTXOA0B;

- TUN Npouecca CKUraHus U NPOU3BOOUTENBHOCTE YCTAHOBKM;

- pacxop W TeMnepaTtypa notoka AbIMOBbLIX ra30B;

- XapakTep Heo4HOPOOHOCTU CBOWNCTB AbIMOBLIX ra3oB (COCTaB AbIMOBLIX ra30B, 06beM 1 CKOpPOCTb W3-
MEHEHWIA B cocTaBse);

- Tpebyemble npegenbHble 3Ha4YeHUsi BbIOpOCOB 3arpa3HsIoLLINX BELLECTB;

- TeMnepaTypHbIiA ManasoH;

- OrpaHuYeHus Nno npegenbHbiM 3HAaYEHUAM 3arpsisHeHHOCTM Npu cBpoce CTOYHbIX BOQ,

- KNUMaTUYEecKue yCcrnoBus;

- Hanuuve HeoBXOAWMOW NNoLLaaW ANA pasMeLLeHNs ra300uMcTHOro 0BopyAOBaHMSA, OOCTYNHOCTE 3eM-
neoTBOOOB;

- aHanus saTpar, CBA3aHHbIX C YyTUMM3aumnen 0TX0400B CUCTEM ra30oHnUCTKM;

- COBMECTMMOCTb MEXOY CYLUECTBYHLMMN 3eMEeHTaMn TEeXHOMOrM4eckoro npouecca TepMUYEecKUX
cnocoBoB yTunusauum u obesepexmBaHus;

- BO3MOXHOCTb MUCMOMb30BaHWA BOAb! U XUMWYECKUX PEareHToB;

- Heo6xo4MMOCTL SHEpruM (Hanpumep, NOCTaBKa TEMMOBON 3Heprum oT ckpy6BepoB ¢ koHAeHcauuewn
LbIMOBbLIX ra30B);

- OUEHKa YCNOBWIA 1A NOAKTIOYEHUS K CYLLEeCTBYIOLWMM CucTeMam aHeproobecneveHus;
YPOBEHb LUYMOBOTO 3arpsisHEeHUs;
Hanuuve HakonneHHslx/nepepaboTaHHLIX OCTaTKOB, 06pa3yoWMXCs Nocne rasoouncTKu;
Hanuuve cybeuanin Ha BelpabaTbiBaeMyto IHEPru;
AonycTuMblil cBop 3a Npuem NoCTyNalLWnX OTXO4OB (CYLLECTBYIOT KaK PbIHOYHEIE, TAK U MOnUMTUYe-
ckne dakTopbl);

- CHWXeHune BbIDPOCOB;
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- pa3melljeHune yCTpOFlCTB ra3oo4ynCTKKM NO BO3IMOXHOCTU TAaKMM 06paaoM, YTOGbI TemMmnepartypa AabIMO-
BbIX ra30B CHWXXanacb Nno Mepe X NpoaBvXeHund OT KoThna K ObIMOBOK prGe.

4.2 CokpauleHue BbIOPOCOB NbINU

4.2 .1 NpumeHeHWe CUCTEMbI ANS YNaBMUBAHWUSA NbINM U3 AbIMOBLIX Fa30B, KaK NpaBuno, c4nTaeTca Heob-
XOAMMbIM A1 BCEX YCTaHOBOK MO CXUTaHWio oTxonoB.. B 7.1—7.4 paccmaTpuBaoT BO3MOXKHOCTb PasMeLLeHUs
aTana nbineyganeHusa 4o NocneayLwnx aTanos CUCTEMbl OYUCTKW ObIMOBbIX FA30B, TO €CTb NPpeABapuTensHO-
ro ynaenuBaHus MNbinu, Uv Nocre CUCTeM OYUCTKM ObIMOBLIX ra3oB, TO CTh B Ka4ecTBe nocrnegHen cTyneHu
CUCTEMBI OYUCTKN ObIMOBbIX ra30B. B HEKOTOpPbIX cnyyYasax NpUuMeHseTcs ABoKMHaA (hunsTpauns, KOTOpYH pac-
cMmaTpuBaiT B 7.3.

4.2.2 Buibop obopyfoBaHua AN ynaBnyMBaHUS NNy 13 ObIMOBLIX ra30B OCYLLECTBMSAT B COOTBETCTBUN
CO crnegyrwuMn napaMmeTpamu:

- obbemamu NoCTynneHns YacTvl B NOTOKe rasa;

- cpegHuUM pa3MepoM 4acTul;

- pacnpegeneHnemM pa3amMepoB YacTul;

- pacxogom rasa,

- TeMnepaTypon ObIMOBbIX ra30B;

- COBMECTUMOCTbLIO C APYTMMW KOMMOHEHTaMWU CMCTEMbI OYMCTKW AbIMOBbIX ra30B B LENoM, T. €. 0bLen
onTMMMU3aLmnen npouecca;

- NpefenbHO JONYCTUMOW KOHUEHTpaUWer 3arpAasHsoLLero BellecTsa TBepablX 4YacTul, (Nbinn) B KOM-
NMOHEHTaX OKpYKatoLlen cpeabl;

- cobnogeHreM YCTaHOBMEHHOrO ANsl KOHKPeTHOro obbekTa 4OoNycTUMOro Belbpoca TBepAblX YacTull
(MbinK) B aTMocepHbIf BO3AYyX MNOCNEe OYMCTKW ObIMOBLIX ra30B.

MpumeyaHue — HekoTopble NnapameTpbl, HAaNpUMep, pacnpegeneHue YacTul No pasmepam Unu X cpeaHui
pasMep, ONpeaenstoT aMnupuyeckn. [JocTynHble BapuaHTel 0BpaboTKM UMK yOaneHusl OCasKOeHHOW MbINK Takke MOoryT
BINWATL Ha BbIBOP CUCTEMbI OMMCTKM ObIMOBLIX FA30B: HANPUMEP, ECNK CYLLECTBYET OTAENbHAS BO3MOXHOCTE 06paboTkM 1
MCMONb30BAHWUA 30MBHOM MNbINKW, TO criegyeT obecneunTs ee pasaensHbii coop.

5 OKonoro-3akOHOMUYeCKHUe acnekTbl AeATENbHOCTU No 06paboTke oTxoAALWMX
razoB Npu CXKUraHUU OTXOA0B

5.1 O6LweTexHU4YECKNe acneKTbl OeATeNbHOCTH

XossncTeyowme cybbekThl, 3aHATbie B 0bnacTti obpalleHns ¢ oTxogaMu, NpoBoOAAT MeponpuaTus, no-
3BONsAKOLME NpegoTBpaLlaTb UM CHWXKAaTb HEeraTMBHbLIE BO3AEUCTBUS OTXOA0B Ha OKPYaloLlyo cpedy v 340-
poOBbE NOAOEN.

MeponpuaTtua, nossonsllMe npegoTBpallate UMM CHWXaTb HeraTWBHbIE BO34EWCTBUS OTXOOO0B Ha
OKpYXalLLylo cpedy v 300pOBbe NKAel, ocyLlwecTBNAKT 6e3 yrpo3bl AnA BoOHbBIX 0OLEKTOR, BO3ayXa, NOYE,
©ropazHoobpaszns; LWYMOBLIX, MH(DPA3BYKOBbIX, YbTPA3BYKOBbLIX M BUOPaLNOHHBLIX BO3AEUCTBUA pasnuyHbIX
reHepUpyLWMX UCTOYHUKOB; BO3ZHWKHOBEHWA HEMPUSATHbLIX 3aMaxoB; HapyleHus naHgwadTa, npupoaHbIX
W/MNKY MCTOPUYECKNX NAMATHUKOB.

Beog B akcnnyaTauuio o6bekToB 06e3BpexUBaHUS /UMK yTUNU3aUMn OTX0A0B OOMKEH OCYLLECTBMATh-
CHl MpW YCNOBWWU NPOBEAEHUS B MOMHOM 06beMe MeponpuaTUiA MO OXpaHe OKpYXaklleln cpefbl, NpegycMo-
TPEHHbLIX MPOEKTHOW AOKyMeHTauueln OOBLEKTOB KanuTanbHOrO CTPOMTENbLCTBA. JKcnnyaTtauusi 0ObLeKToB
AOMKHA OCYLLEeCTBNATLCSH B COOTBETCTBUM C NMPOEKTHOWM AOKYMEHTauuen Takux o6beKkToB 1 3akmioyYeHneM ro-
Cy0apCTBEHHOW 3KOMNOMMYeCcKoM aKCNepTU3bl B CNyYasx, eCrv nonyvyeHne Takoro 3akniYveHns npegycMoTpeHo
TpeboBaHusiMK 3akoHogaTenbcTBa Poccuickon Pegepaunu.

5.2 0pl’aHH3aLIMOHHI:Ie acneKkTbl 0eATenbHOCTU

Llenb coumanbHO-0praHM3aLMOHHbIX CTpaTernn 4eATensHOCTU — 3T0 (POPMMPOBAHKE [OCTATOUHOTO Ye-
NOBEeYecKoro noteHuvana, oMHaHCOBLIX U HAy4YHO-TEXHUYECKMX BO3MOXHOCTEeN Ons o6paboTkv U yaaneHus
onacHbIX 0TX0A0B; 3DEKTUBHOIO yNpaeneHus AeATeNbLHOCTLI0 B 061acTu CKMraHusl OTX0AO0B; NpoBeaeHus
appeKTUBHBLIX MeponpuAaTHiA No Gopkbe ¢ 3arpsisHeHMeM OKpyXKalllel cpedbl B pamMmKax BCeX 3TarnoB TexHo-
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NOTUYEeCKOoro uymnkna O6paLLIEHI/iFI C OnacHbIMK OTXO4aMM (CGOD, TpaHCnopTupoBaHue, 06pa60T}<a, ncnonb3oBa-
HWEe B Ka4eCTBe BTOPUYHbLIX pecprOB).

5.3 KoopaguHauusa geATenbLHOCTU BnagenbLUeB 06 bLEKTOB N0 TEpMUYECKoi nepepaboTke
OTXOAO0B C X03AWCTBYOLWMMU CYyEbEKTaMKM — NMocTaBLMUKaMK OTXOA0B

KOOD,ElMHaLI,MH B3aMMO4EeNCTBMSA XOSHIﬁCTBy}OLLIVIX Cy6bEKTOB C NoctaBlWMKaMK NepBUYHBbIX OTXOO0B He-
DGXO,EWIME! ana ynyduweHnAa BXOOHONo KOHTpPONA KadectBa OTX040B U YMEeHbLUEeHWUA PUCKa Mnpu OGan.I,E.‘HMM Cc
TBEPABIMW OCTaTKaMM, O6D33yI-DI.I_I,MMVICﬂ npn CKUraHMM NepBuUYHbIX OTXOO0B.

,D,EHHI:IFI noaxon npuMeHuM Ona Bcex 0OBLEKTOB MO CKUTaHMUI OTX04o0B, OOHakKo Haubonee uenecoo-
GDEBEH Ana Tex 06'b9KTOB, KOTOpble NOony4arT U3 pa3fnyHbliX NCTOYHMKOB NMEepPBUYHbIE OTXOObI, O6J'IB,D,8I-OLLI,VIE.‘
CyWweCTBEHHO pa3fnmn4alnwMMnca Unn TpygHoO KOHTPOINMUPpYEMbIMKA XapaKTePUCTUKaMMW.

XOSHl?ICTByI-OLLIMM Cy6b9KTOM. JKCnyaTupyroLwmum 00BbeKThI O6e.?.BpE)KVIBaHVIF| n/mnm YyTUnnm3aumm oTxo-
A0B, O0IKeH BbITh npegycmoTpeH BXOOHOW KOHTPOIb 3a CbpaKLIMOHHb!M, MODdDOJ'IOI'VI‘-IECKMM, paguonornye-
CKMM U XMMW4YeCKMM COCTaBOM OTXOAOB, KItacCamMu OnaCHOCTW MOCTynakWwnx OT NepBUYHbIX NMOCTaBLLMKOB
OTXOO0B.

5.4 BBegeHue M nogaepxKka CUCTEM 3KONMOrMYECKOro MeHepKMeHTa

B kavecTBe Hawmy4qWKX AOCTYMHbIX TexHonoruid (HOT) paccmaTpuBaT BegeHve U NOALEPKKY CUCTEeM
3KOMOrMHYECKOro MeHeKMeHTa, BKMYaLllve B cebs cnefyllme aNemMeHThl:

- onpegeneHne Ha YpoBHE PYKOBOACTBA NPeAnpUATUs SKOMOTMYeCKO NONUTUKA NPeanpuaTrs;

- MNaHUPOBaHWe W YTBEPXOEHUE HeOBXOAMMbIX 3TarnoB NPOM3BOACTBEHHOIO NpoLecca;

- BHEApeHWe nocnefoBaTenbHbIX NMpouedyp C YYeTOM YCTAHOBINEHWUS CTPYKTYpbl COMOAYUHEHHOCTH W
OTBETCTBEHHOCTU;

- KOMMETEeHTHOCTh, NOBLILEHWEe KBaNUMKUKaLMU COTPYAHUKOB;

- LOKYMEHTUpOBaHWe U 3 EeKTUBHbIA KOHTPOMb TEXHONOTUYECKHUX NMPOLEeCCOoB;

- BHeOpeHWe NporpaMM TexHW4eckoro obcnyxmBaHus;

- obecneyeHne roTOBHOCTMW K aBapUAHBIM U YPE3BLIYAMHBIM CUTYaL MM U CBOEBPEMEHHOE pearupoBaHue;

- obecnevyeHne cooTBeTCTBMS TpeBoBaHMAM 3aKOHOAATENLCTBA B 06rnacTu oxpaHbl OKpyKalouwen cpesb.

5.5 MepOﬂpHﬁTMﬂ, CnOCOGCTByH)LIJ,VIe obecne4yeHuno peanu3auyvn NpMHUMNOB HaANNy4wWwmnx
AOCTYNHbIX TEXHONOrMMn

MeponpusTusi, cnocobeTeylowmne obecnevyennto peanusauun npuHumnoe HOT, Bkno4aT B cebs:

- WccrefoBaHKWe 1 OLeHKy MpoLlecca MeHemMKMeHTa W npolenypbl ayauTa akkpeAUTOBaHHLIM OpPraHoM
no cepTUdUKaLUM UMM BHELUHUM BEPUMUKATOPOM CUCTEM SKOMOTUYECKOTO MEHeKMEHTa;

- MOATrOTOBKY W Ny6Gnukauuio (M, BO3MOXHO, BHELIHIOW Banvaauuilo) peryrnspHOro 3KONnorMyeckoro ot-
yeTa, B KOTOPOM NPUBOAAT BCE CYLUECTBEHHbIE BO3AEeNCTBUSA 0OLEKTa Ha OKpYXaloLlyl cpedy W NpoBoasT
eXerofHoe cpaBHeHVe C IKONMOTMYeCKUMM LeNaMn 1 3adadamMu, a Takke 0TpacneBbiMyU MHAeKCaAMU;

- BHEAPEHWe MeXayHapohHbIX CUCTEM 3KOMOrMYecKoro MeHeKMeHTa 1 ayauTa.

6 PecprHo-norMcTqucme cTpaTtermn geATenbHOCTH

6.1 OnTUMKU3auusa aHepronoTpebneHusn

HekoTopble nogxodbl kK 06paboTke AbIMOBbLIX ra3oB MOMYT 3HAYWMTENbLHO YBENUYNUTL 0BLLYI 3HEpProem-
KOCTb MpoLiecca CXXUraHusi, MoaToMy crieflyeT y4MThIBaTk AOMOMNHUTENLHbLIE NOTPEGHOCTH B SHEPIK, Bbi3BaH-
Hble HeoBX0OMMOCTbLIO COOTBETCTBMA NPeaenbHbIM 3Ha4eHUAM BbiGPOCOB:

- COKpalleHue BLIDPOCOB MbINK, BKMOYasa TOMOYHYIO 30Ny (CoAepaLLlyto CBSI3aHHbIe MbiNbH MeTanmbl 1
UX CoeMHEeHWs), kak npaeuno, TpebyeT AONONMHUTENBHOW hMNETpaLmMmu 1 yeenuyneaeT obliee aHepronoTpe-
BrieHune;

- CcokpalweHnve BblOpocos NO, Huke 100 Mr/M3 Yalle Bcero JOCTMraeTcsl C NOMOLLbI CENeKTUBHOTO
kaTanutnyeckoro socctaHoenenus NO, (SCR). Ecnv npu cxuraHnm 0TX0408 peKynepupyeTcsa aHeprus, Heob-
XoaumMmas Ans paboTsl AoNONHUTENBHOW CUCTEMbI TA3004MCTKM, TO 3TO NPUBOAUT K CHUMKEHUIO NPOOaX SHEepruu
Ha CTOPOHY;

- ecnu TemnepaTypa AbIMOBbIX ra30B Ha BbIXO4E M3 KOTMNa HMXKEe TOYKM POChl KUCMOThI, TO 4N Harpesa
IbIMOBBIX ra30B 6yneT HeobxooMma fOMNoNHUTENbHAsA 3HEPTUS,

6
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- pa3melleHne anemMeHToB CUCTEMbI O4YUCTKU ObIMOBbLIX ra30oB OOJDKHO OCYLUECTBINATLCA TakKUM o6pa-
30M, YTOObLI 3NEMEeHTHI, TDESYI-OLIJ,MB NMPMMEeHeHWA BbICOKKX paﬁoqu TemMneparyp, Bbinn pacnonoXxeHbl nepen
TEMW 3NeMeHTaMM, KOTOpPbIE paGDTa}OT npu Bbonee HU3KUX TeMnepartypax; 3To npuBoanT K CHUXEHUKD OGLIJ,EFO
SHEPFOHOTpeﬁﬂeHMH CNUCTEMbI NTa3004YNCTKN (O,EIHBKO B HEKOTOPbIX CNny4YaAx 3TONC Henb3dA OOCTUYb, HanpumMmep
Ona cenekTMBHOIO Katanuti4eCKoro BOCCTaHOBINEeHWA, KakK npaBuno, TpeﬁyeTc:ﬂ YMCTBIN ras, n aToT 6nok aon-
eH BbITb YyCTaHOBIEH nocne CTy['IeHEl?I O4YNCTKHK, Tp96yI-OLLI,VlX Gonee HM3KOM TeMnepartypbl raaa).

6.2 0I'ITMMVI3aU,VIﬂ CUCTeMbl OMUCTKM ObIMOBbLIX ra3oB

Mpy oNTUMM3ALUK CUCTEMBI FA3004MCTKU LienecoobpasHo paccMoTpeTs CUCTEMY OYUCTKN AbIMOBbLIX ra-
30B B Ka4ecTBe eMHOro Lienoro. 31To 0cobeHHO aKkTyanbHO ANS yOaneHUs 3arpsa3HarLnX BELLECTR, TakK Kak
TEXHOMOrM4Yeckme eQUHULbI YacTo B3aMMOOEeACTRYIOT Mexay coboi, obecnednBasi NepBUYHOE CHUKEHMWE KOH-
LUeHTpaLnu HeKOTOPbLIX 3arpsa3HAIOLWLNX BELECTB Ha OOHWUX YCTPOWCTBAX NP OQHOBPEMEHHOM YBENMUYEHNN UX
KOHUeHTpauunm — Ha gpyrux. B 3aBucumocTn oT nocneqoBaTenbHOCTM pasMeLLeHuUs pas3nuyHbIX YCTPOMUCTB
MOryT BbITb JOCTUTHYThI Pa3nu4yHblie YPOBHU 3(PEKTUBHOCTN O4MCTKM AbIMOBLIX ra30B:

- ecnv nbineynoBuTenbHas Kamepa ¢ pykaBHbiMU bUnsTpaMn pacnonoXeHa nocrne Mecta BBoda pea-
reHTa (B gononHeHuWe K obecnbinMBaHUK), TO OHa paboTaeT Takke B KaYeCcTBe AOMOMHUTENLHOW peakLMoHHOM
Kamepbl. PykaBHble UNLTPLI criyxaT Ansa obpaboTku KUCMbIX ra3os, razoobpazHbiX MeTannoe (Hanpumep,
PTYTU W KagMM1sl), @ TaKKe CTOMKUX OPraHNYecKknx 3arpsasHuTenen;

- B gononHeHue Kk obpaboTke KMCrbiX rasoB ckpybbepbl MCNONb3yHTCA ANA 3axBara HEeKOTOPbIX YacTumL
W PTYTWU, ecrnv BOAOPOAHbIN NoKasaTenk ABAAETCH 4OCTAaTOYHO HU3KUM UMMM UCMOoNb3YyTCA cneuvanbHble pe-
areHThl;

- SCR paspyluaeT OUOKCMHEI, ECMK OHO CMPOEKTUPOBAHO COOTBETCTBYHOLW MM 006pa3oMm (C TOUKU 3peHus]
pasmepa);

- agcopbumnsa akTUBMPOBAHHbLIM yrneM 1 BypoyronbHbIM KOKCOM MO3BONAET yAansiTh OUOKCUHbI, PTYTb U
Opyrve BellecTea.

7 np0M3BOACTBEHHO-TBXHOHOFM‘-{ECKHB CTpaTernm geATeNIbHOCTH

7.1 MpuMmeHeHVe NpegBapUTeNLHOro 3Tana obecnbiNMBaHUA nepep Apyron o6pa6oTkon
ObIMOBbLIX ra3oB

7.1.1 Ana npegBapuTensHoro o6ecnbINMBaHWA AbIMOBLIX Fa30B UCMONb3YIOT CreayoLmMe CUCTEMbI:

- 3MeKTpOoCTaTUYEecKUe MbINeyrnoBuTeny, B TOM YUCMe MOKDbIE 3M1eKTPOCTaTMHecKMe MbineyrnoBuTeny,
KOHAEHCaLMOHHbIE 3MEeKTPOCTaTUYECKUE NblNeyroBUTEeNH;

- MOHW3aLMOHHbIE cKpy66epbl ¢ BOASAHBIM OPOLLUEHUEM;

- pyKaBHble UMW TKaHeBble PUNLTPhI;

- LeHTpobexHble cenapaTtopbl U MHOTOKaHanbHble LeHTpoBexHble cenapaTtopsi.

7.1.2 MNpepgeapuTensHoe yaaneHve neini (o6ecnbineeBaHne) COKpaLlaeT HArpyaKy no B3BELUEHHbIM Be-
lWecTBaM M MEeXaHU4eckUM NpUMecsiM Ha Nocregyolime cTaguy CUCTeMbl O4YMCTKA ObIMOBbIX ra30B: CHUXa-
€TCsl ONacHOCTb UX 3aCOPEHUS, MOXKHO CHU3WTb UX MPOU3BOAUTENBHOCTb, HTO AaNee No3BONUT MCNoNbL30BaTh
PacronoXeHHbIe 3MeMeHTbl ra3004MCTKN, MMetoLLKMe MeHblune rabapvTHble pa3Mepbl, U COOTBETCTBEHHO CHU-
3UTb 3aTPaThl HA HUX.

CrenyeT NposiBMATbL OCTOPOXHOCTL B OTHOLUEHUW YPOBHSA 301kl B ByHKepe, a TakKe B OTHOLUEHUU KO-
TEMbLHOro Wnaka (0coBeHHo ecnu pyKkaBHble UIBTPLI YCTAHOBMNEHEI HEMOCPELACTBEHHO NOCNe KoTna), YTobbl
NpegoTBpPaTUTb OMacHOCTb BO3HUKHOBEHWA Noxapa.

7.1.3 B 1abnuue 1 npeactaBneHo cpaBHEHWE PasnMYHbIX CUCTEM MbineynaneHns, MCnonb3yeMbix Ha
npegBapvTenbHbBIX U 3aBepLUaoLLKMX aTanax obecnbinBaHus.
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Tabnuuya
obecnbinuBaHna

1 — CpaBHeHue

CCTeM nblneyganeHua, MCNnonb3yemMblX Ha npeaBapuTenbHbIX M 3aBeplUarLlnX aTanax

Cuctema neineypganeHuns

TUNWYHAS KOHLEHTPALMS
B BbIBpocax, mMrim?

MpenmyLiecteo

Hepocratok

LleHTpobexHsle cenapa-
TOpbI

OT1 200 go 300

!‘Ipo'-le:e, OTHOCUTENBHO
NPOCTbIE N HAOEXHbIE

MpUMEHSAITCH TONBKO ANA
npenBapuTensHoro obe-
CrbINMBaHNUA.

MynkTvKaHanbHble LieH-
TpobexHble cenapartopsl

OT1 100 go 150

MpUMeHSOTCS NPKU CXKura-
HUM OTXOHOB

OTHOCUTENMBHO BLICOKOE
aHepronoTpebneHue (no
CpaBHEHMIO C 3neKTpocTa-
TUYECKUMMW NbINEeynoBuTe-
namm)

SnekTpocTaTuyeckue Ot 5 po 25 OTHOCUMTENBHO HWU3KOE Mpwu ucnonbsoBaHUy Npu
cyxue nbineynosuTenm aHepronoTpebneHve. Temneparypax 200 °C —
MoHO McnonL30BaTh 450 °C Bo3MokHO obpaso-
npu Temneparype rasa saHne PCDD/F
150 °C — 350 °C. Wwvpoko
NPUMEHAIOTCA MpK CKuUra-
HWW OTXOLOB
SnekTpocTaTuyeckue mMo- O1 5 po 20 B coctosHum obecne- Manbi onbIT ncnonb-
Kpble nbineynoBuTenu 4YMBaTb HU3KNE KOHLIEH- 30BaHUA MPU CXUTaHUK
TpauuK 3arpasHsoLLMX 0TX0f0B. B oCHOBHOM Mpwu-
BellecTB B Bbibpocax. MeHATCA nocne obecnbl-
WMHorga npuMmeHsitotes npu | nueaHusa. OBpasoBaHue
CHUraHUM OTXOA0B TEXHOMOTMYECKUX CTOYHBIX
Bod. PocT BuammocTtun
ObIMOBOrO Lwnenda
PykaBHble NblneynoBuTenu He 6onee 5 LLnpoko npumensitoTca npu | OTHOCUTENBHO BbICOKOE

CKUraHmm otxogos. Cnon
ocTaTtka OeWCTBYET Kak
[ONOMHUTENBHBIA PUNETP
1 KakK agcopbep

aHepronoTpebnexuve (no
CPaBHEHWIO C 3neKTpo-
CTaTMYECKUMU MbINeyrnoBu-
Tensamu). YyBCTBUTENbHbI
K KOHZeHcauuu Boabl 1
KOppo3uu

7.1.4 OueHka NpUMEHUMOCTU NOAXOAOB K NpeaBapuTensHOMYy oBecnbinvMBaHKio NpuBeaeHa B Tabnuue 2.

Tabnuua 2— OueHKka NPUMEHUMOCTK NOAXOA0B K NpeaBapuTensHOMY 06ecnblinMBaHUID

Kputepuii

OueHKa npuMeHMMocTU/NpuMeYaHue

Bun otxopos

anMEHMMD KO BCEM Tunam oTxonoB. MoxeT He TpeGOBaTbCH NPy HN3KMX KOHUEH-
Tpauuax nelniv B HEOYULLEHHOM rase

ATUIA

[nanasoH pa3MepoB npeanpu-

be3 orpaHu4eHmin

ATUA

HoBble/pecTByOWME Npeanpu-

MpocTpaHCTBO MOXKET BbITh (hakTOPOM, OrpaHUYMBAKLLMM UCMONb30BaHUE Ha
LEefCTBYIOLUX NPeanpusaTUsaX

CTUMOCTb

MexTexHonorn4yeckan coeme-

Bonbluee BHUMaHWE K KOHTPOM TeMMNepaTypbl TpebyeTcs npu npuMeHeH1r
pYKaBHOMO oMneTpa

KntoyeBble hakTtopbl

cK1e equHuLbI

[MpocTpaHcTBO, HEOBXoQMMOe ANs pasMeLLeHns 4ONONMHUTENBHOW TEXHONorM4e-

7.1.5 MNpenBaputeneHbIi 31an obecnsiNMBaHUa nepen Apyroi obpaboTKo ObIMOBLIX Fa30B MPUMEHSIHOT,
KOT[a 30IbHYH MNbifNb MOXHO 06paboTaTh U UCMONb30BaTh B KAYECTBE BTOPUYHbLIX PECYPCOB; Koraa TpebyeTcsa
ncnonb3oBaHne 0bopynoBaHUA O4YUCTKM AbIMOBbIX rA30B MeHbLLEN MOLWHOCTM Ha NocneaywLwmnx atanax (Tpe-
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foBaHMA MO MbINEBOW HAarpyske CHWXawTcs); Korga TpebyeTca coBeplueHCcTBOBaHWe paboThl NocrneayLwmnx
CUCTEM OYMCTKM ObIMOBBIX ra30B; KOrga npeanodyTUTENbHO yaaneHwe NonuMxiopuaHoro anbeHsonapagmok-
cuHa/monuxnopuaHoro ambeHsodypaHa (PCDD/F) 0o MOKPOM OYUCTKM ANS CHUKEHUA «3hdeKkTa namaTu.

7.1.6 MNpwn peanusauvu npegBapuTensHOro obecnsiNMBaHUs Hanbonee 3HaYUMBIMU ABMNAKOTCA Cneayto-
LiMe KOMMIIEKCHbIE 3KONOrnyeckne Bo3OencTBus:

- notpebneHne 3Heprum Npy MCNONb3OBaHUKW PYKaBHbIX (DMMLTPOB Bbile, YeM B APYrMx cucTemax 3a
cyeT bonbluel NoTepu OaBneHus;

- ans paboTbl 3NEKTPOCTATUYECKOrO MblNeynoBuTens TpebyeTcs aneKkTpuyecTBo;

- obpazoBaHue 30MbHOM MbINKU NPW ra3o004MCTKe;

- KoHueHTpauna PCDD/F B AbBIMOBLIX razax MOXeT yBenuuMBaThCS BO BpeMs UX npebbiBaHUS B 3rek-
TpOCTaTM4ecKoM MNbineynoeuTene, ocobeHHo npu paboTte npu Temnepatypax ot 200 °C go 450 °C;

- ocTaTtkn/oTxoabl, obpa3oBaBLUMECH B CUCTEME OYUCTKM AbIMOBBIX rA30B, M 3051bHAS Nblflb MOryT GbITh
M3Bne4yeHbl B criy4ae NnpuMeHeHnsa 3Toro nogxoaa.

7.1.7 JocTturaemble 3Kororm4yeckue npemmyLiecTea

CokpalleHne BeIOpOCOB ALIMOBLIX rA30B 33 CYEeT YMEHbLIEHUSA HArpy3Ku, CoO34aBaeMOin MNOTOKOM YacTuLl
Ha nocnegyoune atanbl CUCTEMbl OMUCTKU AbIMOBLIX ra30B.

V3BneuyeHne 30MbLHON NbINW M3 OTXOL40B, 0DPA30BABLUUXCA B CUCTEME OYMCTKU ObIMOBbLIX ra3oB, NO3BO-
nsieT: COKpaTuTb 06beMbl 06pa3oBaHNs OTXOAOB B CUCTEME OYUCTKM ObIMOBbIX Fa30B; NMPOBECTU OTAENbHYIO
06paboTKy 30MbHON MbINK C LENbLI0 €8 NCNONb30BaHWA B KAYECTBE MatepuanbHOro pecypca.

PasgenbHbli cOop dhpakunii OTXOAALLMX ra30B HE 4ACT HUMKAKWX 3KOMOrMYECKUX MPeuMyLLEecTB, ecrnu
pasfgeneHHble dpakuuy 3aTemM BHOBb DyayT cMellaHbl. [1o3ToMy HeobXoOUMMO paccMOTpPeTb BECh MpOLece
ra3oo4MCTKM ANS OUEHKU BO3MOXHOCTU peanbHbIX NPEUMYLLECTB.

OnekTpocTatudeckue NbiNneyrnoBUTEny 1 LeHTpobexHble cenapaTopbl CAMOCTOATENBHO He MoryT obe-
CMeYnTb JOCTMKEHWE NpeaenbHO LONYCTUMbIX NoKasaTenei BbiOpOoCOB MblNK: OHW NOMEe3Hbl B Ka4ECTBE Npeg-
BapUTENbHbIX MNbleyNoBUTENEN U CNOCODCTBYIOT JOCTUKEHUIO HN3KOTO YPOBHSA BbIOPOCOB Npu NPUMEHEHUN B
koMOMHaLMK C OpYTMMK MeTogaMM.

OddekTMBHOCTE paboThl LeHTpobexHoro cenapatopa MoBbIWAETCH B 3aBUCMMOCTM OT MbiNeBOW Ha-
rpy3KK, CKOPOCTW NOTOKA AbIMOBbLIX ra30B, paaMepa ¥ NNOTHOCTU YacTuL Nbinn. Ecnun YacTuubl 30M6HOM NbiAn
MerKu, NMOTHOCTb HMU3Ka, a NblfieBasl Harpyska U CKOPOCTb NMOTOKA MEeHSII0TCS, TO ahdeKTUBHOCTE yaaneHus
NbINKW UeHTPoBeXHbIMU cenapaTopamuy orpaHudeHa. OBbIYHO MOXHO AOCTUYL KOHUEHTPALUWKU NMbINW HE HUXe,
yem 200—300 mr/m3.

OneKkTpocTaTM4ecke MbiNeynoBUTENM MO3BOMAKT AOCTUMraTh CYLLeCTBEHHO Gonee HW3KUX 3HaYeHWi
KOHLIeHTpaL My MbINU N0 CPaBHEHUID € (MHOTOKaHanbHLIMW) LeHTpobexkHbIMU cenapaTtopamn. B 3aBucumocTtun
OT MX KOHCTPYKLUMK W pasMeLLEHNS B CUCTEME ra3004UCTKU (B Ha4yane unu B KoHUe atana obecnbinuBaHus)
W KONMWYECTBa MNaCTUH KOHLEHTPAaLMs Nbinv B BeIBpOCcax MoxeT cocTaeuTb oT 15 go 25 mr/m3. JocTukeHne
3HayeHus He Gonee 5 Mr/M3 BO3MOXHO NPM MCNOMb30BaHNH LOBYX UMW TPex NriacTuH 1 yBenuM4eHum noBepxHo-
CTM 3MEeKTPOCTaTUYECKOro MbIIeyIOBUTENS, YTO CBA3aHO C YBENMYeHWeM 3atpaT u NnoTpebHOCTM B NNoLaasx
LOIA YyCTaHOBKM.

OcobbiM BUAOM 3MEKTPOCTATUYECKMX MbINEYNoBUTENEN ABNAKTCA MOKPLIE 3NEeKTpoCTaTUYecKre neine-
YNOBWUTENM, KOTOPLIE, KaK NpaBuno, He NPUMEHAKTCA NpWY NpeaBapuTensHOM obecnbiNMBaHUM BCNEACTBUE
TeEMNepaTyp ObIMOBLIX FA20B HA 3TOM 3Tane. 3TW NbINeyNnoBUTENU UCNONb3YHTCH NPY OOOYUCTKE razoB nocrne
npMMeHeHnsa ckpybbepos.

PykaBHble ounbTpbl 3MEKTUBHEI NPY yaaneHuu noinn. Npu ncnons30BaHnK pPyKaBHbIX (PUILTPOB Ya-
CTO BBOAATCA peareHTbl Ans oOopMUpPOBaHUA TPYHTOBOYHOIO CIOA Ha pykaeBax And 3alWTbhl OT KOPPO3UKU U
copencTeua cunstpaunm (ocobeHHo npu rmybokon dunstpaumm). Hanbonee 4acTto vcnonek3yemMele peareH-
Thl — W3BECTb WU aKTUBMPOBAHHLIN yronb. lcnons3oBaHne akTUBMPOBAHHOIO YIMNS CHUXAET Harpysky OUOKCK-
HOB Ha nocnegyoLlmne atanbl ra3o0unCcTKU; B MOKPbIX CUCTEMAX OH MOMOraeT COKpaTUTh HakonneHue UOKCK-
HOB B MaTepuanax ckpybbepa BcneacTeue «adhpekta namaTuy.

7.2 anMEHEHMe cucTtemMm AOOYUCTKM ObIMOBbLIX ra3oB

7.2.1 Mogxoa cBA3aH ¢ NPUMEHEHUEM CUCTEM [00YUCTKA AbIMOBLIX ra30B ANS OKOHYATENbHOTo CHUXe-
HUS1 BbIBPOCOB MbINM MOCTE NMPUMEHEHUS] OPYTUX CUCTEM OHMUCTKM ObIMOBbLIX ra30B, HO NMepen OKOHYaTENbHbLIM
BbIMYCKOM [bIMOBbIX ra3oB B atMocdepy. OCHOBHbIE NMPUMEHSEMbIE CUCTEMbI:

- pyKaBHble UNbLTPbLI;

- MOKpble 3MeKTpocTaTUYecK1e NbineynoBuTeny;
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- anekTpoaMHamu4eckue ckpybbepbl BeHTypu;

- arnoMepaunoHHO-UMLETPYOLWMe MOAYNN;

- MOHM3MpYLLMe cKpyDbepsl ¢ BOASHEIM OpPOLUEHUEM.

YcTpoicTBa JOOYUCTKY TaKKe NMPUMEHSIIOTCA ANS yoaneHus Kkanens (ocobeHHo menkux). OHUW, Kak npa-
BUINO, NMPUMEHSAKTCA B LENaxX NocnenywLero npegynpexneHus obpaszoBaHnsa 3arpsasHsaloLLInX BELWECTB, Ha-
npuMep, Npu M3dupartensHOM KaTanuTU4YecKoM BOCCTaHOBMEHUMN.

7.2.2 OueHKa NpMMeHMMOCTI JaHHOro noaxona npueedeHa B Tabnuue 3.

Tabnuua 3 — OueHka NMPUMEeHMMOCTH CUCTEM OOOCHUCTKN ObIMOBbLIX ra3oB

Kputepuii QOueHKa npuMeHMMocCTU/ NpUMeYaHue

Bwuno otxomos [ononHuTensHoe COKpalleHne cogepxaHua TAXenbIX MeTarnnoB (yHDC C AbIMO-
BbIX FaSOB) C MCNone3oBaHMeEM 3TUX NOOXOA0B NOBLILWAET UX NPUIOAHOCTE TaMm,
roe TpeﬁyeTCH AONOJIHNTENBEHOE COKpaLlEeHWE UX COaepKaHnA

[wanazoH pasmepoB npegnpuv- prl‘leIe npeanpuAaTna C BoNbLWKXM NOTOKOM ObIMOBLIX ra30B MOTyT OOCTUHb Bonk-
ATUIA wero cokpawleHus BbiGpOCOB npn NpUMeHeHUN nO,EI,O6HbIX noaxoaos

HoBble/agercTBytowme npeanpu- | NMpYMeHSeTCs Ha HOBLIX M AeACTBYIOLLMX NpeanpusaTuax. MNMockonbKy noaxom npu-
aTuA MEHSIETCH B KOHLE TEXHOMOrMYECKoro NpoLecca — OH XOPOoLUO NOAX0AWT ANsA Uc-
nonb3oBaHUs Npyu MoAepHU3aLuK NpeanpuaTuii Tam, roe TpebyeTcs cokpalleHne
cogepkaHua neinv. [JeicTeylolmMe NpeanpusaTus, Ha KOTOPBIX YKe AOCTUMHYThI
HU3KWe YPOBHW BbIBPOCOR (He Gonee 10 Mr/M3 cpedHecyTOYHOE) C MOMOLLIbIO ApY-
rMX CPEACTB, He MOryT U3BneYb Bonbluyo Nonbay U3 AobaBneHns aToro MeToaa

MexTexHonornyeckas copme- Heobxoanmo KOHTPOINMpOBaTh TeMI'IepaTyprll‘:‘l PEXNM N TOYKY POCblI KNCIOTbI.

CTUMOCTb Obecneyneaet 3¢)CbEKTVIBHyIO O4YUCTKY rasa go M36MpaTean0ro KaTanntn4eckoro
BOCCTaHOBMNEHWA

Kntoueeble CbaKTOpbl OrpaHHHeHMBM MOXKET NMOCNYyXWTb OTCYTCTBUE CBOGD,D,HbIX nnou.l,aqeﬁ ana ycra-

HOBKWM OMOMHUTENBHOW TEXHONOMMYECKON equHIMLbI

7.2.3 lNogxon npuMmeHseTca Tam, rge:

- 3aKOHOOATENbCTBO yCTaHaBMNMBAET HU3KWE NpefenbHble 3Ha4YeHuss BbIBpOCOB NbiNK (CBA3AHHBLIX Mbi-
NbH0) TSKEMbIX METarnsioB UK B TEX CryYvasax, Korga HeobXo4yMMo OONOMHUMTENBHOE COKpaLLeHWe CoaepKaHns
OWOKCUHOB W KUCTbIX ra3oB;

- CYLecTBYHT MecTHble Npobnemsl ¢ Ka4eCTBOM BO34yXa, KOTOpble MOryT ObiTh pa3peLleHebl Npy npu-
MEHEHWW noaxoaa;

- MCNonb3yeTcs B kadecTBe 3Tana obecneinuBaTens AnA nocnenywuwero npouecca SCR.

7.2.4 Hanbonee 3HaynMble KOMMNIEKCHblE BO3AENCTBUS Ha OKPYXaILLYy cpeny npv peanu3aunn 3Toro
nogxoga:

- noTpebrneHne 3HepruK 3a cHeT nepenaga AaBleHns B pyKaBHbIX (unbTpax;

- obpasoBaHve TBepAoro ocagKka (MoxHo npeHebpedb, ecnu Lenb — A00YNUCTKA).

7.2.5 OocTuraembie 3Konorn4eckme npenmMyLiecTea

[dononHuTtensHoe cokpalleHue BbIBPOCOB B aTMOCEpPY NOCHe APYrMX KOMMOHEHTOB CUCTEMbI OYMCTKM
ObIMOBBIX ra3oB paccmMoTpeHo B Tabnuue 4.

Ta6nuua 4 — YpOBHW BLIBPOCOB MbINK NPU UCMONb30BAHWK PYKABHLIX (OUIMBTPOR AN AOOYUCTKMA ObIMOBLIX ra3oB

MokazaTtenu cogepxaHusa Nbinn B Boibpocax ERGTHAAMIA ypoaeH%
BbIOPOCOB NbINKU, MI/M
YepenHeHHbIi nokasatens Ans 30 MUH (cpeaHenony4acoBoi), Mr/m3 He 6onee 30
CpegHecyTo4HbIA NoKazaTenb, Mr/ms 010,04 05
CpeaHerofoBoi rnokazarerb, Mr/m3 He 6onee 0,5
MpumevyaHune — TouHbIA WMTOrOBLIA YPOBEHb BbIGPOCOB OyAeT 3aBUCETb OT BXOAHOTO YPOBHA Ha

3aKMIOYATENBHOM aTane nbineynaneHns (KOTOopblid caM 3aBUCWT OT MPOW3BOOMTENLHOCTU Bonee paHHUX cTagnin) u
3(pHEKTUBHOCTM 3aKNKHMUTENBHOMO aTana neineyaaneHus. MNpueBeaeHHbIe 30eck UMGPLI MOTYT CMYXUTb OPUEHTUPOM
ANA onpeaeneHys YpoBHs BbIGPOCOR, Kak NpaBuno, UMelLLIMX MecTo Npy Ao6asneHun atTana JoO4UCTKH.
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B gononHeHne K coKpalleHWio COAepKaHUa NbINn MoryT OblTe COKpaLLeHbl BbIBpockl B aTMocgepy:

- TSDKENbIX METANNoB: MX KOHLEeHTpauuMa B Bbibpocax, Kak npaBWno, CBsA3aHa ¢ 3 PeKTUBHOCTbI Mbl-
neyganeHus;

- ptyTu 1 PCDD/F: ecnu B kauecTBe abcopbeHTa Ha pykaBHble hUnkTpbl 4oGaBNAeTCs yronb (kak npa-
BMMO, CO LLENOYHLIM peareHToMm);

- KWCIbIX ra30B: €CIN LLENoYHble peareHTsl 400aBNsTCS ANns 3aWnThl PyKaBHbIX (hUNbLTPOB.

Monb3a OT 3TWUX OOMOMHUTENbBHbLIX COKPALLEeHW COAep:KaHWs BPEeOHbIX BEeLecTB B BbiOpocax MOXeT
OblTb HEBENKUKA TaMm, rae A0 HUX YKe NMPUMEHSANUCH TeXHOMOTUM, KOTOPbIe COKpaLLarT MX KOHLEeHTpauuio B
ObIMOBbIX ra3ax 40 HU3KOro YPOBHS.

7.3 NpumeHeHne ABOMHOW PYKaBHOW (hunsTpaumum

7.3.1 Mopgxod npedycmaTtpuBaeT B CUCTEMe rasooqMcTKM nocnefoBaTtensHoe npiMeHeHne AByX pykas-
HbIX (DMNLTPOB, KOTOPLIe Heobs3aTenbLHO PacnoNoXeHbl B HEMOCPEeACTBEHHOW BGrM30cTy Apyr oT Apyra: Ha-
npumep, Mexay HUMKU MOryT ObiTb 3a4eiCTBOBaHbLl APYrMe KOMMNOHEHTbl CUCTeMbl OYUCTKU AbIMOBLIX ra30B.
[aHHbIM NoaxXod He YYUTLIBAET CUTYaL Mo, KOTOa PyKaBHble (DUNLTPbl COMETAIOTCH C HEPYKABHBIMU hUnbTpa-
MU, HanpUMep, ¢ NEeKTPOCTAaTUYECKUM NbINeynoBuTenemM, LeHTpoBeXHbIM cenapaTopom, ckpy66epoM ¢ Bo-
ASHLIM OpPOLLEHUEM U T. 4.

7.3.2 MNogxon MoxeT GbITh NpUMeHeH K NioboMy nNpoLeccy CxxUraHusl, ogHako Hanbonee NpUMeHUM B Tex
cnyyasix, korga TpebyeTca OOCTWXKEHWE OYeHb HW3KMX MpefernbHO OoMNyCcTUMbIX NokasaTenei BeiGpocoB unn
TpebyeTcs pasgeneHne KOMMOHEHTOB O0TXOA0B, 06pa30BaBLUMXCA B CUCTEME OYUCTKU AbIMOBLIX Ta30B.

OueHKa NPUMEeHUMOCTI JaHHOro noaxoaa npueeaeHa B Tabnuue 5.

Tabnuua 5— OueHka NPUMEHNMOCTW ABOWHOW hnsTpauun

Kputepui OueHKka NpUMEHUMOCTI/ NpUMedaHne
Bupg oTxonoB NMobown
,ElHaI'IESDH pasmepoB npegnpu- prng[e npeanpuAaTnA C OonbLLUMM NMOTOKOM AbIMOBbIX ra3oB MOryT OCTU4Yb fonb-
ATNIA Llero coKkpalleHuna BbIGDOCOB npun npUMeHeHUn I'IOJJ,OGHI:»!X nooxonoB

Hosble/gecTtayowmne npegnpu- | Ha HOBbIX M QENCTBYOWNX NpeanpuaTuax. [Ans MogepH3auny CyLIEeCTBYLLNX
ATWA YCTaHOBOK Ha KOHLIE TeXHOMOrM4yeckoro npouecca. [lefcTeytowme npeanpusaTus,
Ha KOTOPbIX YXe JA0CTUrHYTh! HU3KWUE YPOBHW BbIBpocor (He Gonee 10 mr/m3 cpen-
HECYTOMHO) C MOMOLLbI APYrUX CPedCcTB, He MOTYT U3BMneyb DOMbLUYI0 MoMb3y U3
pobaeneHua aToro MeToaa

MexTexHonoruyeckas copme- Heobxogumo KoOHTponvpoBaTk TEMMePaTYPHBIN PEXUM 1 TOUKY POCHI KUCMOThI.

CTUMOCTb ObecneyvBaeT ahdeKTUBHYIO O4MCTKY rasa 4o n3bupatenbHoro KatanuTu4eckoro
BOCCTaHOBMEHWS

Kntouesble dhakTophl Tpebyet bonblMx Nnowanen ana peanvsauun. Hannyne npoMblLLNeHHbIX Npea-

I'IpI/IﬂTI/II?I, KOTOpbIe MOTYT UCNOMb30BaTb CONMKA B Ka4€CTBE BTOPUYHbIX PECYPCOB

7.3.3 MNoaxon valle BCero NpUMEHSAT Tam, roe TpebyeTcs OOCTUXKEHUE HU3KUX YypOBHEW BbIGpOCOB
nbinu (Hanpumep, He Gonee 2 mr/m3) N paccMaTpuBalOT BO3MOXHOCTb UCTIONL30BAHUS COMKU B Ka4ecTBe BTO-
PUYHOTO pecypca.

7.3.4 Mpw peanu3aunu 3Toro noaxoga Hanbonee aHaYMMbIMU KOMIIEKCHBIMW 3KOMOrM4ecKkMMmn Bo3aen-
CTBUAMW SABNAKOTCH:

- Bonee BbicOKOe MoTpebneHWe aHepruu 3a cyeT nepenaga AaBrMeHUs B CMCTEME OYMCTKM AbIMOBbIX
rasos B LIEMOM;

- obpazoBaHWe TBepablX OCTATKOB/OTXOAOB, Kak NPaBuno, OTAENEHHbIX OT APYrMX OTXOO0B ObIMOBbLIX
rasos.

JononHutensHoe notpebneHwe sHepruu NPy UCNONbL30BAHUM ABYX PYKaBHLIX (OUNLTPOR, PACMONOXKEH-
HbIX NMOCnefoBaTenLHO (Oaxe B chnyyae MX pasfeneHus), XoTs W npedocTaBnseT HekoTopble noTeHuuanb-
Hble NPEMMYLLECTBa C TOYKM 3PEHUsI AOMNONHUTENLHOR (UNLTPaLKUK 3arpasHALLIKX BewecTs, Tpebyet Bonee
MOLLIHLIX BEHTUMNSATOPOB ANS NpeoaoneHus nepenana AasneHus 1, cneaosaTensHo, NPUBoOOUT K Bonee Bbico-
KOMY 3HepronoTpebneHuio.
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7.4 BbiGop maTepuanoB pykaBHOro unbTpa

7.4.1 BoibpaHHbIN OUNbTPYOLWWMIA MaTepran AOMKeH NoaxoauTb AN PU3NKO-XMMUYECKMX YCITOBWIA, NPK
KOTOpbIX OH ByaeT ncnonb3oBaTbCA.

OCHOBHbIE XapaKTepUCTUKW TKaHeW ANa UCNONb30BaHWs B (PMNbTPaL UM rasa BKYakoT: MakcMarbHyH
pabouyto TemnepaTypy; CTOMKOCTb K BO3OEWCTBMIO KMCIOT W WenoYven, NpoYHOCTL Ha u3rnb (BCreacTBueE He-
00X0AMMOCTH 0YMCTKM hunbTpoR). CnefyeT yuYuThiBaTk, YTO NP MTMGPONMU3E BIaKHOCTE rasa MOoXeT NoBnusaTh
Ha MPOYHOCTbL M MOCTOAHCTBO pa3mMepoB TKaHW. HecKONbKO OCHOBHbLIX CBOWCTB BOMOKHA NMPUBEAEHbLI HUXE,
HEKOTOPbIE U3 HUX MOTYT BbITb NOKPLITHI UMM NPONUTaHbLI CNelManbHbIMU XMMUYECKMMW BelllecTBamu (Hanpu-
Mep, CEpon).

7.4.2 MoBblWeHre TeMNepaTypbl MOXET MPUBECTU K NNABMEHUIO NOObLIX NNaCcTUKOBLIX KOMMOHEHTOB B
TKaHW W BO3MOXHOCTW ee BO3ropaHusa. Beicokas BNaXHOCTb ALIMOBbLIX ra30B MOXET NPWUBECTU K CNWNaHUIo
duneTpyroLWKUX MatepuanoB U GnokvpoBke dunsTpa. MokpbiTue NUcTaMu/MNeHKon U3 nonuTeTpadTopaTu-
NleHa MOXET WMCNonb30BaTbCA ANA YNy4dlleHWua yoaneHus u3 punstpa nogobHbIX NUNKUX CONel M TBepAbIX
yacTuy,.

7.4.3 Ha zaBogax no cxuraHvio TBepabix bbiToBbix 0Tx000B (TKO) OCHOBHbIMKM (hUNbTPOBanbHLIMU Ma-
Tepwanamu asngatoTca: nonuumug (P84), nonudeHnneHcynedug (peako), nonutetpadtopatuneH (PTFE), cTe-
KITOBOMOKHO C NOKPLITMEM U3 NonuTeTpadTopsTUneHa unu bes Hero. HekoTopble Matepuansl MOXHO MCMOMb30-
BaTb COBMECTHO, Hanpumep, PB4+PTFE ans Gonee BLICOKON YyCTOWYMBOCTU MPUW BLICOKMX TEMNEpaTypax.

7.4.4 Xumundeckue peakumm B abcopbupyollmMx matepyManax MoryT NoBnvsiTe Ha pabouyro TemnepaTtypy
ra3o04UCTKN; TAKKE MMEET 3HA4YEHWE Ka4eCTBO CETKM W BOMOKHA.

7.5 CokpalleHWe BbIGPOCOB KUCHLIX ra3oB

Kucnble rassl (Hanpumep, HCI, HF n SOX) 06bIYHO M3BMEKaOT U3 AbIMOBbIX FA30B C MOMOLLbH LENOYHbIX
peareHToB. [TPUMEHSAOTCS CneayoLlMe TEXHONOMN OYUCTKU KUCTIbIX ra30B: CyXne TEXHONOoruyeckue; nonymo-
Kpbl€ WMWK NOMYCYX1e TEXHONOMMYECKNE; MOKPbIE TEXHOMOIMMYECKHE.

7.5.1 Cyxue TexHonorn4eckue npouecchl

Cyxoi copbeHT (Hanpumep, n3secTtb, bukapboHat HaTpusi) obaBnAT B AbIMOBbIE ra3bl. [ponykT pe-
aKLUK TaKkKe ABMNAETCA CYyXUM.

7.5.2 NonyMoKpkle UMK NoNycyxue TeXHONoOru4yeckKkue npowueccol

CopbeHT, fobaenaemMeld B ObIMOBbIE rasbl, NpedcTaBnsaeT coboW BOgHbIA pacTBOp (HanpuMmep, B Buae
W3BECTKOBOIO MOIOKAa) UMW CycneH3uto (HanpuMmep, B BMAe Kawwuubl). BogHeld pacTBop ncnapsietcs, U npo-
OYKTbl peakumnu okasbiBawTcs cyxumun. ObpasoBaBlunecs TBepAble 0TX04bl MOryT BbiTb CHOBA HanpaeneHbl B
NPOW3BOACTBEHHbIM NPOLEcC A5 NoBblleHUs 3P EKTUBHOCTU UCNONL30BaHUA peareHToB. [1ogMHOXeCTBOM
3TOr0 NoAaxoda ABNAKTCA TEXHOMNOorMn ObICTPOWM CYLUKW, KOTOpble NpedcTaBnsAlT coboW BMpbICK BOOb (414
BbicTporo oxnaxgeHus rasa) u peareHTa Ha Bxoge uneTp.

7.5.3 MoKkpble TexHoNoru4yeckue rnpoueccol

[biMoBble ra3bl NO4aKwT B BOAY, NEPEKMCH BOAOPO4A U/MNW MOIOLWMA pacTBOp, COAEPXALLMA YacTb pea-
reHTa (Hanpvmep, pacTBop ruapokcuaa Hatpusi). [NpoaykT peakuny ABNAETCA BOAOHACHILLEHHbIM.

7.5.3.1 Mokpble cucTembl ra3o04mncTKK

Mokpble TeXHOMoOrMM O4MCTKM AbIMOBBIX FAa30B NpeAnonaraT CNonNb30oBaHne pasnuyHbIX TUMOB CKpyB-
bepoB, B TOM yuMcne:

- dbopcyHouHble ckpybGepbl;
ueHTpobexHble ckpybbepbi;
ckpybbepbl BeHTypy;
cyxue baweHHble ckpybbepsbl;
ckpy6Bephl ¢ opollaeMoin HacagKou;

- HacapgoyHble ckpybbepbl BalleHHoro TUNa.

CTouHble Boabl ckpyb6epoB (B cnyvae, ecnv Mcnonb3oBanack TOMBKO BoAa) ABMAAKTCS OYeHb KACMBIMM
(BoQopoOHbIA NOKa3aTenb COCTaBnsAeT, kak npaeuno, 0—1) 3a cyeT kMcnoT, 06pasyrLnXCcs B MPOLEecce ocax-
Oenuns. Ha nepeom atane ucnonb3oBaHus ckpybbepa c BOAAHbLIM OpOLLEHMEM M3BrekatoTca B ocHoBHOM HCI
n HF. >Kngkve oTxogbl nepBoro arana MHOrOKpaTHO WUCTOMNb3YI0TCA B KAY€CTBE BTOPUYHbIX PECYPCOB ¢ fAobas-
neHvem HebonblKx obbemMoB BoAbl 1 oTbopa u3 ckpybbepa ang nogaepxaHua apeKTUBHOCTH yaaneHus
kucroro rasa. B atoi kucnon cpefe ocaxnenne SO, HU3KOe, NOITOMY ANS ero yaaneHus Heobxogum BTopon
ckpybbep.
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YpaneHue OUoKcKMaa cepbl JOCTUraeTca Ha 3Tane NpoMbIBKA ObIMOBbIX ra30B Npu AobaBneHn pacTeBo-
pa KaycTU4eCKOIN coAbl UMM M3BECTKOBOrO MOMOKa M BOLOPOLHOM nokasaTene, 6riM3kom K HenTpansHOMY Unn
wenoYyHoMy (kak npasuno, 6—7). Mo TexHudeckum npuynHam ocaxaeHne SO, NPOMCXOAUT Ha OTAENbHOM
NPOMBIBOYHOM 3Tane oAHOBPEMEHHO € AanbHenwnmM yganeHmem HCI u HF.

Ecnn obpabaTbiBaeMble OTX0AbI cogepxaTt bpoM v Mof, 3TK 3NeMeHThl MoryT BbITh OCaXaeHbl N3 AbIMO-
BbIX ra3oB NMpu OHOBPEMEHHOM CXWUTaHWW Cepocofepallnx oTxonoB. [1py 3ToM, KpoMe coeVHEHWUA cephbl,
o6pa3syTca pacTBopuMble B BoAe conun Bpoma u hoga, koTopble MoryT BbiTe OocaxaeHbl Ha aTane ocaxae-
Hua SO, Np1 MOKPOI O4MCTKE AbIMOBLIX ra3os. Kpome Toro, ocaxaeHune anemeHtapHoro 6poma v noga Moxet
ObITb yNy4lWweHo NyTeM LeneHanpasneHHOro NpUMeHeHUs BOCCTAHOBMTENbLHOMO 3Tana NpoMbIBKU (CyrnbghuT-
Hblid pacTBop, BucynbdhuTHBIN pacTeop). B nio6om cnyyae cnegyeT oeHTUULMPOBATE B OTX04aX Hanu4me
noga unu dpoma.

Ecnu B kadecTBe HEWTPanu3ylLWWX areHTOB Ha 3Tane MOKPOW OYWMCTKU AbIMOBbLIX ra30B UCNOSb3YeTCs
M3BECTKOBOE MOJIIOKO WIM W3BECTHSIK, B Ka4eCcTBe HepacTBOPUMOro B Boge ocTaTka ByayT HakannuveaTbes
cynbdhat (rvnc), kapboHaTbl U pTOpKAbLI. DTW BellecTBa CrefyeT yoansaTe B LensX yMeHbLIeHWs cogepa-
HWUS CONMEel B CTOYHbIX BOAAX M CHWXEHWS pUcka KOpkoobpasoBaHWsl B OYMCTHOW CMCTEME; OTX0Abl npouecca
QUUCTKM (HamprMep, FTMNc) MoryT BbITe MCNOML30BAHLI B KAYECTBE BTOPUYHBLIX pecypcoB. [pu Ucnonb30BaHum
pacTBopa KaycTMUYECKOW coAbl Takasl OMacHOCTb OTCYTCTBYET, NOTOMY YTO MPOAYKTbI peakuMu pacTBOpUMbI
B Boge. Ecnn ucnonesyetcs NaOH, moxeT obpasosarbca CaCO, (B 3aBUCKMOCTH OT XKECTKOCTW BOfbI), KO-
TOPbLIM CHOBa MpvBedeT K 0OpasoBaHulo OTNOXeHWA B ckpybbepe. OTW OTNOXKEHMA LOMKHbI Nepuoanyecku
YOanATbCS NOCPEACTBOM NOAKACMEHUS.

MpumMeHeHWe ckpy6O6epoB ¢ BOAAHLIM OpOLIEHWMEM, Kak NpaBuno, BKMYaeT He MeHee [ByX 3Tanos; Ha
nepeoM — MpW HU3KOM BOAOPOOHOM NokasaTtene yganswoTtcs B ocHoBHoM HCI u HF, Ha BTopoM — BHocuKTCSA
M3BECTb UIMK TMAPOKCUO HATPUS M BOLOPOAHLIN NokasaTenk LOMKeH cOCTaBnaTs 6—8 B nepByto ovepeds A4ns
yaanexua SO,. MoKpble CMCTeMbI ra3004MCTKN MHOAA MOTYT TpexcTagunHeiMu (nu coctosawme n3 Gonbliero
KOnu4ecTBa CTaguid); mpyM 3TOM cTagiun obbl4HO ABMAKTCS AONOMHEHUSIMK K NEPBOW CTa4WWM C HU3KMM BOLO-
pPOOHLIM NoKasaTenem, NPUMeHsIeMbIM ANS KOHKPETHbIX Lienei.

OcHoOBHbIE NpoBNeMbl UCMONb30BaHWUA MOKPbLIX CUCTEM OYMCTKU ObIMOBbLIX ra3oB:

- obpasoaHve PCDD/F B ckpybbepax ¢ BOASIHEIM OpOLLEeHMEM MOXET NpefAcTaBnsaTL cobor npobnemy,
B YaCTHOCTMW MPU TEXHUYECKOM OBCNyXMBaHMW U B NEpUoaLl 3amnycka, U MOXeT noTpeboBaTth NPUHATUS KOH-
KPETHbIX JOMOMNHUTENBLHbLIX Mep;

- OYUCTKA CTOYHBLIX BOL TpebyeT BbICOKOKBaNMMUUMPOBAHHOMO NepcoHana Ans LOCTUMXKEeHWs] HM3KOro
ypoBHsi cBpocoB;

- Onsa noebiweHns addeKTUBHOCTM cKpybbepoB ¢ BOAAHEIM OPOLUEHWEM creayeT NpoeoanTs o6paboT-
Ky AbIMOBbIX ra30B, KOTOPLIE yKe NogBeprnuck 06ecnsINMBaHUID ¢ UCNONbL30BaHUEM, HANPUMEp, 3NeKTpocTa-
TUYECKMX NblreyroBUTENEN UM pyKaBHbIX (OUNETPOB;

- TMOKOCTb MOKPOM OYUCTKM NMPU M3MEHEHUWN BXOJHOM KOHLUEHTPAaLUK oTHocKUTCA B ocHoBHOM K HCI n HF.
[ns gocTvkeHus npedenbHbiX 3Ha4eHWiA BbIOPOCOB pTYTW MHOrga Heobxoguma gononHutensHas obpaboTka,
Hanpumep, BBegeHne moguduumpyrolleid JobaBKkn B OCHOBHOWN ckpybOep, BBeAeHWe akTUBUMPOBAHHOMO YIS
B KWCMOTHbIM ckpyb6ep; BBegeHUe OKUCNUTENS UNU YCTpaHeHWe ra3oo00pasHblX OTXOA0B C MOMOLLLK afgcop-
beHTa.

OueHka NpMMeHMMOCTIM OaHHOro Noaxoaa npuseaeHa B Tabnuue 6.

Tabnuya 6 — OueHka NMPUMEHMMOCTU MOKpPbIX CUCTEM OYMCTKWU ObIMOBbIX ra30B

Kputepui OueHka npumeHUMocT/npuMedaHe

Bua oTxomoos MpUMEHUM K BOMNbLIWHCTBY BUAOB 0TX0A0B. MoaxoauT AnsA NoCTynakLWKUx ra3os ¢
CUINBHO OTNUYAIOLLMMCH COCTABOM (HanpuMep, OMacHbIe 0TXOAb!)

[nanazoH pa3aMepos npeanpu- He orpaHu4eH, Ho OBLIMHO MPUMEHSAIOT HA CPEedHWX WM KPYMHBIX NPeanpUATUAX, rae
ATUIA CYLLECTBYET 3KOHOMMS HA MacluTabax

Hoseie/geiicTeytowme npeanpu- | LKWpoko NprMEHSOT Ha MHOTUX OEWCTBYHLWMX NPEanpUATUSX
AT

13

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/54
CrpanHuua ookymeHTa - https://GostExpert.ru/gost/gost-55837-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67638
https://gostexpert.ru/gost/gost-55837-2023?utm_source=pdf&utm_medium=67638&utm_term=page

FOCT P 55837—2023

OkoHYaHue mabnuupbi 6

Kputepwnii QOueHKa npuMeHMMocTU/NpUuMedaHne
MexxTexHonornyeckasi cCoBme- Hu3kasa TemnepaTtypa ObIMOBLIX ra3oB Ha Beixoge (okono 70 °C) TpebyeTt nogo-
CTUMOCTb rpeea ans 3 eKTUBHOTO NPUMEHEHUSA MOCNEAYIOLLMX CUCTEM OYUCTKM AbIMOBbIX

rasoB, HanpuMmep pykaBHbIX Cblf‘IJ'IprOB n M36MpaTeJ'IbHOFO KaTanutn4eckoro Boc-
cTaHoBrneHus. BoaMmoxHoO oTaensHoe (npe,qaapMTeanoe) M3BreYeHue 30nLHoN
nbinn

KnioueBble dakTopel MoBbIWEeHHas BUAMMOCTE ABIMOBOrO Wnenida (ecnu He NPUHATLI NpeaynpexX-
patowmne Mepol). Coneeble CTOYHbIE BoAb! (Nocne obpaboTkn) TpebytoT cbpoca
(v ncnapenus, koTopoe TpebyeT aHeprK). MoxeT No3BONUTL BOCCTAHOBNEHUE
COMNAHOW KUCNOTbI, COMW, rmnca

Moaxon NPUMEHSIOT Tam, roe:

- 3aTpaThbl Ha yaaneHue OTXOAOB rasoouyUCTKW BbICOKM,

- COCTaB NOCTYNAarLLMX OTXO40B TPYAHO NpenckasaTth/MpoOKOHTPONMPOBATE;

- MOCTynatLme oTxoabl MOryT COAepXaTh BbICOKME W NepeMeHHble KOHUEHTPALUKW KMCIbIX ra30B UK
TSHKENbIX METanMoB (HanpuMep, MOHHOW PTYTH);

- CTOYHblE BOAbI, COAepKalLme comnb, MOryT BbiTe COpoLUEHbl B BOAHbIE 0OBEKTI.

Mpn peanu3aunm 3Toro noaxona Hanbornee 3Ha4NMbIMU KOMMMEKCHBIMW BO3AEMNCTBUSIMU Ha OKpYyXato-
LyI0 cpeay no cpaBHEHWIO ¢ APYrMMU NoAXo4aMu SBNSOTCA:

- MWHUMarnkbHbIE NOKa3aTeny pacxofa peareHTa;

- MWHUManbHble 06beMbl 0Opa3oBaHUS TBEPObIX OTXOO0B;

- BbICOKMIA pacxoa Boabl;

- obpazoBaHMe CTOYHbIX BOA, Tpebywunx Hagnexallero obpalleHus:;

- MOBbILLIEHHAS BUOUMOCTb AbIMOBOTO LWnenda;

- obpasoeaHne PCDD/F (adhcpbekT namaTu) Ha nonvMMepHbIX KOMMOHeHTax ckpybbepa TpebyeT npume-
HEHWs COOTBETCTBYHLLUX Mep.

CokpalyeHue Bbibpocos B atMocdepy nNpeacTaBneHo B Tabnuue 7.

Tabnuua 7 — YpoBHU BbIGPOCOB MNpW MCMOMb30BaHUM CKPy66epoB ¢ BOASHbLIM OpOLUEHMeEM

LOoCTUrHyTLIM YpOBEeHb BbIBpOCoB
B yaernsHoe n
BLISCTE0 cpeaHenony4ya- cpedHecyToy- CpeaHerofoBou, 3Ha4eHue, 1T PUMENARE
coBOA, mr/m3 HbIl, Mr/m3 mr/m3, He Gonee OTXOZ10B Ha
Bxoae, He bonee

OuyeHb cTabunbHble KOHUEHTpPa-

HCI Ot 2 10 10 OT2 no 4 2 12 sl
LUKUK Ha BbIXOOe

HE He BaiEE" HE BSREEA 0.5 3 O4yeHb cTabunbHble KOHLEHTPa-
LUKUK Ha BbIXOOe
Tpebyetca cTagua npoxoxae-
HUA peakunn n abcopbeHT (K3-

S0, OT110 go 50 OT 50030 10 60 BecTb unu NaOH). YeTkipexya-
coBble KonebaHna conepxaHus
S0, MoryT 6bITh Bhille

MoKpble CUCTEMBI OYUCTKM AbIMOBLIX ra30B 006ecnevynBaloT HanBbICLIYH 3 (PEeKTUBHOCTL yaaneHus pac-
TBOPUMBbIX KACTbIX FA30B MO CPABHEHUIO C APYrMMM CUCTEMAaMKU OYUCTKW ObIMOBLIX ra3oB NpW HaUMeHee M3a-
ObITOYHEIX CTEXMOMETPUYECKMX KOIDULMEHTAX.

Ecnv npy npMMeHeHnn oaHOCTYNEHYaTbIX CUCTEM OYUCTKM AbIMOBLIX ra3os (Hanpumep, NonyMOKpbIX,
cyxux) Bce obpasywuecs oTxoabl cobupaloTcs, To STOT NOAX0A, Kak NpaBumio, He UCTONb3YeTCA B MOKPLIX
cucTeMax O4YMCTKN AbIMOBbIX ra3os. [pu ucnonb3osaxun Mokpbix cuctem HCI, HF n SO, moryT obpabartsl-
BaTbCA OTAENBHO OT TBEPObIX YacTWL, U Mp., KOTOPble YacTo yoansTcs paHblue. TaknuMm o6pasom, MoKpble
CUCTEMbI Fa3004MUCTKM NO3BOSISIOT COKPATUTL CoAepKaHue:;
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- MbIAK: NPy 4ocTaTo4HOM BonbLIo eMKOCTH ckpybbepa, Nno3sonsiollen NpegoTBpaTMTL €ro 3acopeHue
(4awe Bcero ansi CoKpalleHus NbINEBON Harpy3ku M NPeaoTBpaLleHns 3KcnyaTaunuoHHbIx npobnem o npu-
MeHeHus ckpy6Bepa ¢ BOAAHLIM OpOLUEHUEM UCNOoNb3yeTcs npefeapuTensHoe obecnbinMBaHue, NO3BoNso-
wee yganuTe 0o 50 % nbinu Ha BXoae);

- PCDD/F: npu ucnons3zoeaHuu ckpybbepa 1 yrmecogepalmnx UNsTpoBanbHbIX MaTepuanos MoXHO
AOCTWMYb CoKpalleHus Ha 70 %, B NpOTMBHOM Crny4ae JOMsA yOaneHHbIX BelwecTB HeaHaqymTenoHa. B atux ue-
nsix B ckpy66ep moryT ObiTe fo6aBneHbl aKTMBMPOBaHHbLIW YrOMNb UMW KOKC;

- Hg?*: ecrnu Ha nepeoil cTagnu rasoo4McTKU UCMONb3yeTcs ckpy66ep ¢ HU3KUM BOAOPOAHLIM NoKasa-
Tenem, U KoHueHTpauus HCI B oTxogax obecneyvBaeT NogkMCreHWe Ha 3TOM CTaguKM, TO BO3IMOXHO yaane-
Hue HgCl,; ogHako MeTannuyeckas pTyTb, Kak NpaBuno, Npy 3TOM He yaanseTcs;

- OpYrux 3arpsisHAKLWMX BELUecTB: eclM B HEOUYULEHHOM raze MpUCYTCTBYHOT BOOOPACTEROPUMbIE 3a-
rpPA3HSALLNE BELLECTBa, Hanpumep, bpom unun hog, OHU MOTYT CKOHAEHCUPOBATLCSA MPU HU3KWX TEMMEepaTypax
B ckpy66epe u, Takum o6pas3om, nonacTb B CTOMHbIE BOAbl ckpybbepa.

7.5.3.2 CucTemMbl NOyMOKPOW ra3ooHncTkn

CucTeMbl MONYMOKPOW Fa3004MCTKW TaKKe HasbiBAT MOMyCYXWMUKU TEXHOMOrM4yeckuMu npoueccamu.
Mpu cTpyiHoin abcopbumm abcopbeHT BBOOAT B BMAE CYCMEH3UW UMK pAcTBOpa B ropsiune ObIMOBLIE rasbl B
Kamepe yBnaXHeHus.

B 3TOM TeXHONOrM4ecKkoM NpoLecce MCMoNb3YoT TENMO AbIMOBbLIX rA30B 418 MCNapeHusl pacTBOpUTEns
(Bogbl). Obpasyowmecs oTXoabl SBAAKTCA TBEPABIMN WM OOMKHbI M3BMNEKaTbCs U3 ObIMOBbLIX ra30B B BUAE
NbINKM Ha Nocnegylowem aTane, npeacTaensowem cobon, Kak NpaBuno, pykasHblA UALTP. 3T TEXHOMOMMK
0BbIYHO TpebyoT NpeBbIleHMsa 003kl copbeHTa B 1,5—2,5 paza.

B naHHOM criyyae BaXHOM 4acTblo 3TOMO MpoLecca Takke sBnseTca TkaHeBbld dounsTp. Mpu npumeHe-
HUW 3TOTO NOAXO4a AbIMOBOW LWINeld TakKe PeaKko BUOEH.

Tarke NPUMEHAEBTCA NOAXOMA, KOTOPbIM HAX0OUTCH MEXAY CYXUM U NonyMokpbiM. Ero mHorga HasbiBatoT
TexHonornen ObICTPOM CyLKW. STOT NOAXOA MpegnonaraeT NoBTOPHOE MOMeLleHWe B BXOASLNE ObIMOBbIE
rasbl ONpeAeneHHoro KonM4yecTBa TBEPAbIX BeLecTB, cobpaHHbIX pyKaBHbIM unsTpoM. C perynvpyemoi
CKOpOCTbIO Bofa fobaenaeTca B cobpaHHyt 30MbHYIO MbiNb, YTOOLI yBEeOAUTLCA, YTO OHa OcTaeTcs chinydei 1
He NPOSIBMAET CKMNOHHOCTU K ClMNaHuio unu obpasoBaHuio otnoxeHuin. He TpebyeTca nepekayka LWNamMoBoi
nynbnbl (Kak Npyv NpUMEHEeHUK NOMYMOKPbLIX CUCTEM) U He 0Bpa3yoTca CToYHbIE BOAbI (KaK NPU MpUMEHeHUN
MOKPbIX CUCTEM).

MoBTOpHOE MCMOMbL30OBaHWE peareHTa cokpallaeT noTpebHocTb B peareHTe U 06bemMbl 06pa3oBaHUs
TBEpAbIX 0TX0A0B. CTeXnoMeTpuyeckoe COOTHOLIEHWe Yalle BCero HaxoauMTes B AnanasoHe o1 1,5 go 2. MNo-
BTOPHOE UCMOMNb30BaHWE peareHTa MOXeT NPUMEHATHCH U B CYXMX, U B MONYMOKPLIX CUCTEMAX.

Monymokpas cucTema OUYUCTKM AbIMOBbLIX ra30B YacTo NMPUMEHAETCA Kak OAHO3TAMNHO, Tak U B HECKOINb-
KX peakTopax. Takue cucTembl 0DObIYHO MMeloT Bbonee HM3Koe 3HepronoTpebrneHue, yem Gonee crnoxHble
MHOTO3TanHble CUCTEMbI OYMCTKW AbIMOBLIX ra30B.

BOMbLWWHCTBO CUCTEM COCTOWUT TOMBKO M3 CMECWUTeNbHOW YCTaHOBKWM ANS peareHToB (peareHT nnwc
BoAa) M BalHU C pacnbiMTENbHBIM OPOLLEeHUEM, Aarnee cnegyeT pyKaBHbIA (OUNbLTP; cucTemMa MeHee CroxX-
Hasl Mo CPaBHEHWHD C MOKPOWM CUCTEMOW OYUCTKW ObIMOBbLIX ra3oB.

MepemelleHune U LO3MpoBaHWe peareHTa TpebyeT Hagnexallero obpalleHua ana obecneyeHns addek-
TMBHOWM U ONTUMM3MPOBAHHOW paboTkl, 0cOBEHHO Npu 0O0paboTke pa3HOPOAHLIX BMAOB OTXOA0B, HANpPUMep,
Ha KOMMEepPYEeCKMX 3aBodax Mo CHMraHWio onacHbIX 0TX040B. BxogHon koHTponk cogepxanma HCI ynyywaet
ONTUMU3aLMIO JO3MPOBaHWA peareHTa B aTMX cucTemMax M nossonseT obpallatbCsl C NMUMKOBLIMW Harpy3kamm
HCI, HF, SO, 6e3 BbICOKMX HOPM [103MPOBaHNA peareHTa.

PykaBHble hunsTpel TPEBYIOT TLLATENBHOIO KOHTPONSA AN5 paspeLlleHns npobnem ¢ ux NoBpexaeHnem 1
nocrnegywwmumMn yteukamu. MHoukatopsel nepenaga AaBneHus, Kak NpaBuno, UCnonb3yTca ANA BeIABNEHWS
noBpexaeHuil PUNLTPOB N OTCINEXMUBAHWUS TEXHOIMOMMYECKOro NpoLecca B Liernom.

B pykaBHbIX (bunbTpax crnegyeT cobniogatb HEYKOCHUTENbHO TemnepaTypHble TpeboBaHus B Lensx
npenoTBpaLLeHlsl YCTaHOBNEeHMS KOPPO3MOHHOM TOYKKM POCHI; KaK MpaBWilo, Ha BXOA4e WCMOMb3yeTcs Temne-
patypa rasa cebiwe 130 °C — 140 °C. lNpu Temnepatype Hxke 130 °C mMoOryT BO3HWKHYTb Npobnemsl 13-3a
rurpockonu4HocT obpasosaswerocs CaCl,; Ang onTMManbHbIX yCrnoBuid peakuu TpebyeTcs noanepxaHue
onpeaeneHHol TemnepaTypbl peareHToB.

Mp¥ NCNONb30BaHUN NOMYMOKPbIX CUCTEM Fa3004UCTKM MOTYT BO3HMKHYTh 3KCMNyaTalMOHHbIE HapyLle-
HUS MPU OYUCTKE HEOYULLIEHHOTO ra3a C BbICOKMM cCOAep)KaHuMeM KUCIOTbl, Tak Kak 3T0 MOXeT MpUBEecCTU K
YBEMUYEHWIO puUcKa 3acopeHuns unbTpa.
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CrnoXHOCTb 9KCMnyaTauumu pykaBHbIX (OUINETPOB, UCMOMb3yeMbiX B MOMYCYXUX CUCTEMaX, MOXET ObiTb
CHWXEHa 3a CYeT WCMOMb30BaHUA MpeaBapuTensHOro obecnbinMBaHusA, Hanpumep, nocpeacTBoOM WUCMofb-
30BaHWs OOHOCTAAUWHOINO 3NEKTPOCTATMYECKOTO MbINEYNOBUTENSA UMM UCMONb30BaHWUA HE NUMKUX UNLTPO-
BanbHbLIX MaTepuanoB B pyKaBHbIX UNbTpax. 3To NO3BOMAET NpeaoTBpaTUTL NMpUBaApUBaHUE LWHKA U ero
coedMHEHWA (M aHaNOrMYHbLIX COMel ¢ HWU3KOW TeMnepaTypoi MnaBneHus), a Takke obpasoBaHUe NUMKOro
Crnos TMrPOCKOMMUYHbBIX COMer Ha NOBEPXHOCTU peakTopa.

OueHKka NpUMEHMMOCTI OAaHHOro Noaxoaa npuseneHa B tabnuue 8.

Tabnuua 8 — OueHka NMPUMEHMMOCTHK NONYMOKPbLIX CNCTEM OYUCTKW ObIMOBbBIX ra3oB

Kputepuii QOueHKa npuMeHMMocCTU/ NpUMeYaHue

Bua otxopnos MoaxoauT Ana GonblUMHCTEA BUAOB 0TX0A0B. Kak npaBuno, xyKe cnpaBnaeTcs ¢
CUMBHO Pa3NMYaLWLUMUCS KOHLEHTPAUUAMK B MOCTYMNaOLWMX 0TX04ax, YeM CKpyB-
Gepbl C BOOAHLIM OpPOLUEHUEM

[vanasoH pasmepoB npegnpu- MpyYMeHAIOT Ha BCEX NPeanpuATMAX BCEX pa3MepoB
ATUNA

HoBble/nercTytowne npeanpu- | MpUMeHsOT HA HOBbLIX YCTAHOBKAaX M MPW MOAEPHMU3ALUMW CTapbIX

ATnA

MexTexHonorn4yeckas coBme- Huakaa TemnepaTtypa AbIMOBLIX ra30B Ha BeixoAe (npumepHo 170 °C) TpebyeT

CTUMOCTb nogorpesa AndA Nocneaylowmx CUCTEM OMUCTKN AbIMOBbIX ra3oB, Hanpumep, SCR.
BoamoxxHo oTaeneHoe (NpedBapuTerbHOe) U3BnevyeHne 30N6LHOW Nbinu. PykaBHble
hmneTpel o6ecnevnBatoT athMEKTUBHYIO OYMCTKY ra3oB Nepes nocneayowmm npu-
MeHeHneM SCR 1M MOKPOM QYUCTKM (ECMKU MCNONb3YHTCA B KAYECTBE Npeasapu-
TEMBHOrO NbINEYNoBUTENS)

KntoveBble dakTopebl CTo4Hble BOALI He obpasytoTcs. Hanuymne BO3MOXHOCTEW/CTOMMOCTL yaaneHus

TBEPObIX OTXOO0B

Moaxon NpUMEHSIIT TaMm, rae:

- obpabaTtbiBaeMble 0TX0Abl He Bbi3biBaOT 06pa3zoBaHUs Ype3MepHO 3arpsi3HeHHbIX ObIMOBLIX ra3oB
UMK AbIMOBbIX Ta30B CO CIIULIKOM CUITEHO MEHSILLMMCS COCTaBOM; — OOCTYMNHbLI cnocobbl yaaneHus obpaso-
BaBLUMXCHA TBEPAbIX OCTaTKOB/OTXOA40B; — HexenartenbHo 06pa3oBaHue CTOYHbLIX BOA;

- orpaHuyeHo BofonoTpebreHve, NOCKONbLKY pacxod BOAbLI MPWY 3TOM NOAX0Ae HUXe;

- HeQoCTyMHa UMK orpaHuYeHa MHpacTpyKTypa Ons obpalleHns CO CTOYHbIMW BOAaMU, HanpuMep, B
OTAANEHHBIX CENbCKUX painoHax WUNu Npu CyXoM Knumare;

- HM3Kasi BUOMMOCTb AbIMOBOTO Wnenda npu NPUMEHEHWU TaKMX CUCTEM TakKe MoxeT ObiTb onpene-
NEHHbIM NMPenMYyLLeCTBOM TaM, rae MMeeTCsl NoBLILEeHHas YyBCTBUTENLHOCTL K BU3yanbHbLIM BO3AEHCTBUAM.

Mpu peanusayumn 3aToro nogxoda Hambonee 3aHa4YMMbIM KOMMMEKCHLIM BO3AEMCTBMEM HA OKPYXatoLwyHo
cpedy sBnsAwTcs 06bembl 06pa3oBaHMs OCTATKOB/OTXOO0B, KOTOPbLIE Bbille, YeM B MOKPbLIX cucTemax. Mas-
BreYeHve 30/1bHOM MbINK BO3MOXHO, ClM 3TON CUCTEME NpedLlecTBOBANM 3MekTpocTaTuYeckne nolneynosu-
Tenu. PazgeneHune 30MbHOR NbINW U OTXOAOB, 00Pa30BaBLUMXCA B CUCTEME OYMCTKM AbIMOBbLIX Ta30B, MOXET
BbITb NOMNE3HO, eCNK A8 3TUX BUAOB OTXOA0B CYLLECTBYIOT pasnu4yHble BapuaHTel 06paboTku/Mcnonb3oeaHns
B KaYecTBe BTOPUYHLIX pECypCcoB.

CokpalleHue BeIGpocoB B aTMocdepy npveeaeHo B Tabnuue 9.
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Tabnuua 9— YpoHM BEIDPOCOB NpY NCNOSb30BaHKMK CKpy66epoB ¢ BOASAHLIM OPOLLEHWEM (MONYMOKpas razooumncTtka)

[ocTUrHyTeIn YpoBeHb BeIBpocoBs
cpegHerogo- YIEbeS
BelecTtso cpegHeno- CcpeaHecyToM- BF;ﬁAHDKaﬁa- 3Ha4eHue, Mpumevanue
ny4acoBORi, | HbIW Nokasa- Al R r/T oTxoAoB
Mr/m3 Tens, mr/m3 He Gonee | Ha Bxone, He
6onee
Ot 12 Camble HU3KNe 3Ha4YEHUS JOCTUMHYTHI NPy
HCI Ot2p08 6 33 g
Ao 25 Gonee BbICOKOWM [0O3VPOBKE peareHTa u pery-
nvpyemom ynpasneHun. MN1koBele 3Ha4YeHun
He Gonee He Gonee
HF 5 p 0,5 3 MOryT BblTb KOMNEHCUPOBaHbI C MOMOLLLIO
yCTaHOBMNeHHOro paHee aHanuaartopa HCI.
SO 0T 30 He Gonee 25 140 MonyMoKpbIN NpoLecc No3BonseT ynaenueaTtb
2 no 70 40 SO,, HCln HF

[Mpw ncnonb3oBaHMM NONYMOKPbIX CKpyB0epoB cBpoChl CTOMHbLIX BOA HE OCYLLIECTBRASKTCS, TAK Kak Komnm-
4YeCTBO MCMOMb3yeMOo BOAbI, KAK NPaBMII0, HXE, HEM MPU UCNONb30BaHNKN ckpybbepoB ¢ BOASAHLIM OPOLUEHN-
€M, a MCnonb3yemMasi BoL4a UcnapsaeTcs ¢ AbIMOBbIMY razaMmu. [lpyrne cTouHble BoAbl NpeanpusaTus (Hanpumep,
NUBHEBLIE CTOKW) NOAXOOSALULIErO Ka4YecTBa MOXHO HanpaBUTb B CUCTEMY OYUCTKM ObIMOBLIX ra3os. Nonymo-
Kpble CUCTEMbI OYUCTKW ObIMOBBIX ra30B 06eCneyYnBakT BbICOKYH 3@EKTUBHOCTL YaaneHUs pacTBOPUMBIX
KUCIbIX ra3oB. Hu3knii ypoBeHb NpefenkHbiX NoKalaTenel BelIBpoCoB JOCTUrAaeTCA NOCPEACTROM perynMpoBa-
HWS 4O3MPOBaHWS peareHToB M Bbibopa MecT Ux BHECEHWS; OQHAKO 3TO CBA3aHO C YBenuM4yeHnem notpebneHns
peareHToB U obbema obpasoBaHusA 0TX0A0B. B NonymMOKpbIX CUCTEMAaxX MCMOMb3YKTCH TKaHeBble (OUILTPbI
Ans yaaneHus nobaBneHHbIX peareHTOB U NPOOYKTOB MX peakuuid. PeareHTel (HANpuMep, akTUBMPOBaHHbINA
yronb ansa yoaneHua ptytu u PCDD/F), 3a ucknwoyeHreM LenoYHbIX, MOXHO AobaenaTe ons agcopbuuu gpy-
rMX KOMMOHEHTOB AbIMOBbLIX ra3oB. Yalle Bcero norymMoKpble CUCTEMbl ra3004UCTKN MCMOMb3YIOTCA B KavecTBe
OOHOCTYNEHYaATOro peakTopa Ansi KOMOMHUPOBAHHOIO COKpaLLeHUs BbIOPOCOB:

- NblNK, KOTOpas OTHOUNLTPOBLIBAETCSA C NMOMOLLBLH TKAHEBOro ounbLTpa;

- PCDD/F, koTopblin agcopbupyeTcs akTUBUPOBaHHbLIM YIMEM U LLUEMNOYHbIMW peareHTaMu;

- PTYTW, KOTOpasi agcopbupyeTca akTMBMPOBAHHbLIM YINeM W LEeNoYHbIMY peareHTamu.

7.5.3.3 MNpomexyTouHbIE CUCTEMBI C HEKOTOPLIM A00aBneHrMeM BoAbl M PELMPKYNSALMER OTXO4OB (MM-
NynbCHbIE CYXWUe CUCTEMBbI)

Moaxoa umeeT aneMeHThl Kak MOMyCyXoW, Tak U CyXOW CUCTEMEI, 1 B OCHOBHOM XapaKTepu3yeTcs Marnbim
pobasneHnemM Bogbl 1 BOMbLUOK JONEN peunpKynupyeMblX OTXO4O0B.

OTOT Noaxoa NPMMEHSIETCA, Kak NpaBuro, B TOM Cry4ae, ecrv B KA4eCcTBE peareHTa MCcnomnb3yeTcs TolMb-
KO M3BECTb.

[oanpoBka BBeOEHWA peareHTOB U CKOPOCTb 0Thopa obpa3yllymMxca OTXO40B OMs UX NocnedyrLllen
pPeLMpPKYNAUuUK TpebyT onTUMU3auun paboTsl CUCTEMBbI B Llenax npefoTepalleHus 3abuBaHua agcopbeH-
Ta 1 Nocneaymwllero NpopsiBa 3arpA3HALLNX BellecTB (Hanpumep, pTyTu u PCDD/F, agcop®upoBaHHbIX Ha
yronb).

Ons nopaepxaHus 3dEKTUBHOCTM aacopOLMK KMCNbIX ra3oB TpebyoT KOHTPONS YPOBHM BNa)HOCTU.

KoHTponb copepxanus HCl Ha Bonee paHHem aTane MCnonb3yeTcs A5 onTMMU3aunn JO3UPOBKA Lie-
NOYHOro peareHTa/Boabl.

OueHka NpMMeHMMOoCTM JaHHOoro nogxoaa npuesegeHa B tabnuue 10.

Tabnuya 10 — OueHka NMPUMEHUMOCTH MMNYIbCHBIX CYXWX CMCTEM O4YUCTKW ObIMOBbIX ra30B

Kputepuia OueHKka NpUMeHUMOCTI/ NpUMedaHne

Bug oTxopoB Bce BMAbl OTXOAOR, KPOME TeX, B KOTOPBIX KOHLEHTpaUMK 3arpa3HALMX BELLECTB
NPV NOCTYNNEHNW O4eHb Pa3nuM4aloTcH, Hanpumep, kak B KOMMepYeckmx (nepe-
npogaeaeMelx) onacHelx otxogax. lNMpumeHsoT k TKO, Tonnuey, nony4yeHHoOMY 13

OTX040B, ApEBECHBIM OTXOOamM

[nanazoH pasmepos npeanpu-
ATNIA

MpUMEHsIHOT Ha MarnblX U CPeaHWUX 3aBofax BCneacTBne HeoBXoaMMOoCT NCNorb-
30BaHus chunsTpoB BonbLUero pasmepa (4N pasMeLLleHns peLupKynMpoBaHHbIX
OTX0A0B)
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OkoH4YaHue mabnuubi 10

Kputepwnii QOueHKa npuMeHMMocTU/NpUuMedaHne

HoBbie/gencTteyowme npeanpu- | Ocobble orpaHUyYeHns OTCYTCTBYHT. PUMLTP A0MmMKeH ObiTh Bonblue, YeM B ApYyrux

ATKA cucteMax, Ytobbl UMETbL BO3MOXKHOCTL NMPUHATL PELUPKYITUPOBAHHbBIE OTXO4bI
MexTexHonornyeckasi CoBme- MoxeTt obecneymeaTtb npegeapuTenbHoe obecnbinnBaHne ans CUCTEMbI Maﬁwpa-
CTUMOCTb TEMNbHOro KatanuTUYecKkoro BocctaHoBneHns. MoxeT Ncnone30BaTbCsa COBMECTHO

C I/I36MpaTeJ'IbeIM He KaTalnmTu4eCKuM BOCCTaHOBIEHNEM

Kntoueeble Cbal{Tprl 3aHmaemas nnowagb Hepenuka. MeHee NMPUMEHMMO, ECIN YXKe eCTb crnocobbl
06p360TI{M/l«’ICI'IOJ'IbSOB‘aHMﬂ B Ka4eCTBe BTOPUYHbLIX IHEPreTU4eCKMX pecypcoB Unn
BTOPWUYHbIX MHEPTHbLIX MaTtepuanoBs Ana W3BMNEe4YeHHON 30MbHOW MbINK

3TOT noaxond NPUMEHSIETCs TaMm, rae:
TpebyeTca CoKpaTUTL pacxop peareHTos;
TpebyeTca cokpaTMTL 0OpasoBaHMe OCTaTKOB/OTXOMOB.;
orpaHvyeHo cBoboaHOE NPOCTPAHCTRO;
AaBnaeTcA npobneMaTUyHbIM YCIOXHEHWe npolecca.
Mpu peanu3auMn 3Toro noaxoaa Haubonee 3HAYMMbIE KOMMMEKCHbIE BO3AENCTBUA HA OKPYXaoLWyo
cpeny:
- obpasoBaHve TBepObIX OCTATKOB/OTXOAO0E;
- 9HepronoTpebneHve 3a cYeT NageHWsa AaBNeHus Npy UCNoNbL30BaHUM PYKaBHOTO UNETPAa.
CokpalleHue BeIGpOCOB B aTMocgepy nokasaHo B Tabnuue 11.

Tabnuua 11— yDOBHI/I BblﬁpOCOB NpPKY UCNONb30BaHN NMMMYTbCHbIX CYyXUX CNCTEM OYUCTKW ObIMOBbLIX ra3oB

[ocTUrHyTEIA ypOBEHb BbIDpOCOB
OunanasoH ad-
(heKTUBHOCTH cpegHeno- ) . yaeneHoe
Belijpersn cokpalleHus, | ny4acosow CE:%IHGMCB;;O‘{ B(;%ﬂﬂ;;;%n?‘e 3HadeHue, T Mprmeuatue
%, He MeHee | MuH, mrim3, pEt el OTXO[0B Ha
He Bonee BXxopae
OT110 CTtabuneH BcneacTBre BbICOKOW
HCl 99 10 6 2,9 A
oo 30 CKOPOCTU LUMPKYNALUN
CTtabuneH BcneacTBre BbICOKOW
HF 99,5 2 1 0,5 OT1a05 A
CKOPOCTU UMPKYNALUN
CTtabuneH BcneacTBre BbICOKOW
S0, 99 50 5 1 075 50 50 A
CKOPOCTU LMPKYNALMN

OTOT npouecc B COMeTaHWM C MCMOMb30BaHUEM PYKaBHbIX (DUMBTPOB 1M fo0aBneHnem peareHToB Takke
npegycmartprBaeT CoKpalleHue BbIOpoCcoB:

- MbINV 1 CBA3AHHbIX et TAXenbIX MeTannos (Ao 0,4—2 mr/im3);

- pty™" (c no6aenennem yrns ao 0,002—0,015 mr/m3);

- PCDD/F (c pobaenenuem yrns go 0,005—0,1 MF/MS).

Peuunpkynsiums peareHToB, o6bIYHO MCNoNb3yemas B 3TO cUCTEMe, UMEEeT crieflylolmne nperMyLLecTsa
nepeg ApyrumMuy cucteMamMmm O4MCTKU ObIMOBbLIX ra3oB:

- CHWXEeHWe pacxoda peareHToB (B CYXUX U MOMYMOKPbIX CUCTEMAX);

- CoKpalleHwe obpasoBaHus TBepAbIX OTXOA0B (CoaepKallMx MeHbllee KONMYecTBO HenpopearnpoBae-
LWIWX peareHToB);

- COKpalleHWe pacxofa BoAbl N OTCYTCTBWE CTOYHLIX BOA (MO CPaBHEHWIO C MOKPbIMW CUCTEMaMM).

7.5.3.4 CucTeMbl CyXOi OYNCTKN ObIMOBLIX ra3oB

B cyxux copbumnoHHbIX npoueccax copbeHT (00bIMHO M3BEeCTb unu bukapGoHaT HaTpWsi) NofgaeTcs B pe-
aKkTop B BMAE CyXOro nopollka. [losa peareHta 3aBuMcUT OT TeMNepaTypbl U TUna peareHTa. B cnyyae naBectu
3Ta [03a, Kak NpaBuno, B ABa-TPK pa3a NpeBblllaeT CTEXMOMETPUYECKOE KONMUYECTBO BELLECTRA, Nognexalle-
ro U3BNeYeHuto; B cnyvyae bukapGoHaTa HaTpWA 3TO COOTHOLIEHME HU¥e. 3To Heobxogumo Ans cobrogeHus
OrpaHMYeHMIn Ha KONMU4YecTBO BbiGPOCOB NMpU HEPAaBHOMEPHOCTWM KOHLEHTpauui Ha Bxoge. Obpasyrowmecs
TBEpAble 0TX0Abl PeakLMn cneayeT U3BnekaTb U3 AbIMOBLIX ra30B B BUAE NbINW Ha NocneayLem atane raso-
O4YMCTKK, NpedcTasnsaowem cobom, Kak NpasuIio, pyKaBHbIA UbTP.
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Mepeno3vpoBKa M3BECTW (UMW OPYrMX peareHToB) NMPUBOAWT K COOTBETCTBYHOLLEMY YBEnWYeHuto obb-
eMoB 06pa3oBaHMsa OTXOL4OB, €Cry peareHT BnocrneacTBUM NMOBTOPHO HE MCMOMb3yeTcst 4N JOCTUKEHUS CO-
OTBETCTBYIOLLErO YMEHbLUEHWSA CTEXMOMETPUYECKOTO COOTHOLLEHHS.

Mpu OTCYTCTBUW NPeLBapUTENBHON CTAoUKM OCaXAeHUa (Hanpumep, ¢ MOMOLLBK 3NEKTPOCTaTUYECKoro
NbINeynoBUTENs) YacTULbl YOANATCS C UCMONb30BaHHbLIM peareHToM 1 NpoaykTaMmu peakuuun. Kopka peareH-
Ta, hopMupyemMas Ha TKaHeBbIX uneTpax, obecnedneaet 3heKTUBHbBIA KOHTAKT MEXAY ObIMOBbLIM ra3oM u
abcopbeHTOM.

[pu NnpMmeHeHnn 3TOro nogxoaa AbLIMOBOW LUNend peako BUAOEH.

W3BecTb (Hanpumep, rmapaTHasa M3BECTb, MOMOTasa HeraleHas UaesecTs) M BukapboHaT HaTpUs 06bIYHO
MCMONb3YHTCA B KAYecTBe LenodHbix peareHToB. [lo6aBneHne akTUBUpoBaHHOro yrns obecneynBaeT cokpa-
weHue cogepxaHua ptytu u PCDD/F nocpeacteom nx abcopbupoBaHus.

Mpu BBegeHMM MonoToro 6ukapboHaTa HaTpusi B ropsidmne rasbl (cBeiwe 140 °C) nponcxoguT ero npe-
obpasoBaHne B kapboHaT HAaTpMs C BbICOKOW MOPUCTOCTLIO, ABNALerocs 2¢pdekTMBHEIM abcopbeHToM Kuc-
noro rasa.

Wcnonb3oBaHue aToro Nogxo4a CBA3aHO C YBENMUYeHUeM:

- pacxofa peareHTOB MO CPaBHEHUIO C MOKPbIMW CUCTEMAMMN OYUCTKM ObIMOBbIX ra30B;

- pacxofoB Ha yhaneHue OTXOL4OB MO CPaBHEHMWIO C APYTMMU CUCTEMaMMW OYUCTKUN ObIMOBbLIX ra30B.

B 10 e BpemMs 4OCTUraeTcsl SKOHOMUS 3a CHET OTCYTCTBUS CTOYHbIX BOA.

OueHka NpMMEHMMOCTIM JaHHOro Noaxoaa npvsedeHa B Tabnvue 12.

Tabnwuua 12 — OueHka NPUMEHUMOCTIW CYXMX CUCTEM QYUCTKW AbIMOBLIX rA30B

Kputepuia OueHka npuMeHUMocTW/ npumedaHue
Bug otxoooB [MpMMeHSAIOT KO BCEM BUAAM OTXO0O0B
[unanazoH pasmepoB npeanpu- CoBpeMEHHbIE CYXME CUCTEMbI MPUMEHRAIOT HA NPEONPUATUAX BCEX PAa3MepOoB

ATUA

HoBble/geiicTytowne npegnpu- | Bes orpaHudeHun

ATNS

MexTexHonornyeckasa coBme- Bonee Bbicokue pabodne TemMnepaTypbl 4enaoT NPOLECC XOPOoLLO NPUrogHLIM And

CTMMOCTb KOMOWHMPOBaHWUS G NOCNeayrLLMM n3bMpartenbHbiM KaTanuTU4ecKUM BOCCTaHOB-
NEHNEM

Kntoyesble akTtopbl Hun3kaa BuanmMocTb AbiMoBOro wnenda. CToyHble Bodbl He obpasytotes. Obpa-
30BaHue oTxonoB obpaboTku/yoaneHus TpebyeT NpoBeaeHs COOTBETCTBYHLLMX
MEPONPUATIIA

Mpw peanu3aummn aToro nogxona Haubonee 3HaAYMMbIM KOMMMEKCHbIM BO3AEWCTBUEM HA OKPYXaKLL Y
cpeny AenseTca obpazoBaHWe TBEPAbIX OTXO4OB, Kak npaeuno, B Gonbwnx obbemax, Yem nNpv MCnonbL3oBa-
HWW APYrMxX cucTem (NpW paBHbIX YCNOBUSX), XOTH TaKoe NpeBbllUeHNe MOXET BbiTb HECKOMNbKO YMEHbLUEHO 38
CYeT PeLUpKynsLMM OTXOO0B.

Mpwu ncnonb3aoBaHun bukapboHaTa HaTpKA TBepAble oTXoAkl Honee pacTBOPUMbI, YEM NPY UCNONBL30Ba-
HWUU M3BECTU, OAHAKO 06pa3syeTcs UX 3HAYUTENBHO MEHbLUE, YEM B CUCTEMAX, NPeayCMaTpMBAOLLMX UCMOMNb-
30BaHue cyxoin nasectn. OTxXoabl UCMoNb30BaHMA BukapboHaTa B HEKOTOPbIX Cny4Yasx MoryT obpabaThiBaThes
1 UCNOMb30BaTLCS B KAYECTBE BTOPUYHBIX PECYPCOB B XMMUYECKON NPOMbILLNEHHOCTH.

Cyxue peareHTbl JOMKHbI NepeMellaTbca TakuMm obpasoM, 4Tobbl NpeaoTBpaTUTL BbIGPOCH! MbINK, Ha-
npumep, Npu 3arpyake B GyHkep.

Wcnons3oBaHue pabounx Temnepatyp cBbile 180 °C MOXET MPUBECTU K CHWKEHWUIO NPOU3BOAUTENbL-
HocTu agcopbuun PCDD/F n pTyTu (C NOMOLBLI BBEAEHHbLIX YTONbHEIX PEAreHToB).

HocTturaemble ypoBHU BbIOpOCOB npuBeeHsbl B Tabnuuax 13 u 14.
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Tatnuua 13 — YpoBHM BLIBPOCOB MpK UCMNOMB30BAHUK CUCTEM OYMCTKU ObIMOBLIX FA30B C UCMOMb30BaHUEM CYXOWN
M3BECTH

[ocTUrHyThIA ypoBEHb BbIOpOCOB
Bewwectso < = 3 yoenbHoe 3HaveHve, rft
cpeuHenonygacosow, CpeaHecyTOUHbI, Mr/M? CREAHETSA0B0M, MM, OTXOA0B HA BXOAE, HE
Mr/m He Bonee 6
onee
HCI OT1 10 pgo 30 Or5p008 6 33
HF He 6onee 0,6 He 6onee 0,3 0,2 1,2
S0, OTr20 no 70 Ot 10 go 40 15 85

Tabnuua 14 — YpoBHKM BbIOPOCOB NpK UCMOMNb30BaHUW CUCTEM OYWCTKW AbIMOBBIX Fa30B C UCMOMb30BaHUEM CYXOro
bukapboHarta HaTpus

[ocTurHyTeln ypoBeHb BIOPOCOB

Bewecrso CpedHenony4acoBon, " /3 cpenHerofoBoi, Mrim3, YRENbLHOE 3HaveHne, /T
I CpeaHecyTO4HbIW, MI/M \i6 Boriga OTX0J0B Ha BXO4E, He
Gonee
HCI O16 go 30 OT2p008 6 33
HF He bonee 1,2 He Bonee 1 0,5 3
S0, Ot 30 po 50 Ot 50025 15 85

icnonb3oBaHWe OTXOOOB peareHTa B KA4eCcTBE BTOPUYHLIX PECYPCOB MOXET B HEKOTOPOW CTEMNEHW CHU-
3UTb 3TW KOMMNMEKCHbIE BO3AEMNCTBUS HA OKPYXKaloLLLyH0 cpedy, HO MOXeT NPUBECTU K 3aTpyAHEHUSIM B TEXHO-
TNIOTMYECKOM NpoLecce B OTHOLLEHWMM CUCTEMbI [O3MPOBaHWS peareHToB.

7.5.3.5 Boibop wenoyHoro peareHTa

PasnuyHble LWeno4yHble peareHTbl (M MX KOMOWHaLWMW) MCNONb3YHTCA B CUCTEMAX OYMCTKU ObIMOBbIX
rasoB MyCOPOCKUraTenbHbIX 3aBOO0B.

Bo Bcex TMnax cuctem rasooyMcTKM 0DbIMHO MCMOMb3YEeTCA M3BECTh B BUAE MMOPaTHOM M3BECTU B CYXUX
cucTemMax, B BUAe ralleHol M3BecTr — B MOMYMOKPLIX CUCTEMAx, a Takke B BUAE MOMOTOW HeraleHon ns-
BECTHU.

BukapboHaTt HaTpusa NpUMeHAEeTCs B NPEMMYLLIECTBEHHO CyXMX cucTeMax. [Mapokcua HaTpusa 1 M3BecT-
HSAK, KaK MpaBuIo, NMPUMEHSAIOTCA TONbKO B MOKPbIX CUCTEMAaX razooqyuMcTky. [peumyllecTBa U HegocTaTku
MCMONb30BaHWA KaX40ro U3 peareHToB NpeAacTasneHbl B Tabnvue 15.

Tabnuua 15— CpaBHeHue ocobBEHHOCTEN pa3anNUYHbIX LLENOYHbLIX peareHTOB

PeareHt [Mpeumyliectso MpumeyaHue/gpyrve gaHHble Hegoctatok
Mmapokcua HaTpua Beicokas xMMudeckas Bbicokas ctoumocTtb 1 Kr WMcnone3yoT TonbKo B
aKTMBHOCTb C KUCMbIMUA peareHTa. [lepemeHHas MOKpPbIX CUCTEMAX
razamu. Huskuin pacxon. CTOMMOCTb (eXeKBapTalib-
Hwuakuin ypoBeHs obpaszo- Ho). OBpasytoTcd pac-
BaHWA TBEPObIX OTXOO0B TBOpUMBIE Cconn. O4eHb
arpeccuBHOe BeLLEeCTBO.
3anax npu yBnaxxHeHun
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aKTuBHOCTL. Hu3kas cTo-
MMOCTb 3a 1 Kr peareHTa.
Huskas pacTBopumOCTb
0TxoA0B. BoamoxHO BOC-
CTaHOBMEHWE runca 13
ckpy66epoB ¢ BOASHbLIM
OpPOLLEHNEM

[AOMKHBI BbIMYCKATLCS 13
ckpy66epa HCI

PeareHT MpenmyLiecTeo Mpuwmedaxue/apyrue gaHHble Hepoctatok

M3eecTb CpenHsaa xuMmuyeckan ak- [MepemeLleHne MOXET OTxogbl U3BECTH, MC-
TUBHOCTL (Bonee Bhicokas BbITe NpoBnemMaTUYHEIM, Nonb30BaHHOW B CYXMX,
XMMUYEecKas akTUBHOCTb KaK 1 UCMOoMb30oBaHue NPOMEXKYTOYHLIX U NOMy-
C MONOTOWN HEeralueHom B KaYeCTBe BTOPUYHOIO CyXUX cUCTEMax ABMAIOTCS
N3BeCTb). Bo3aMoXHOCTb pecypca CUNbHOLENOYHLIMMK
paboThl NpU BEICOKOW TEM-
neparype ¢ MOMOTON Hera-
LIEeHOWM 13BecTb. Huskas
ctoumocTe 1 Kr peareHTa.
Hw3kasa pacTBOpUMOCTb
oTxopoB. BoamoxHo Boc-
CTaHOBIEHME rurnca
u3 ckpybbepo. c BoAsHbIM
OpPOLUEHNEM

M3BecTHAK CpegHsa xumMuyeckas BeiGpockl CO,, koTopble Ha 3aBogax no cxuraHuo

TKO WKpoKo He NpumMeHs-
etcs. McnoneayeTca B oc-
HOBHOM B MOKpbIX CHUCTe-
max. MHorga ncnonbayeTca
B CUCTEMAX C MCEBOOOKU-
YKEHHBIM CNoeMm

Bukap6oHaT HaTpus

Bblcokasa xumuyeckas ak-
TMBHOCTL U ¢ SO, 1 ¢ HCL.
Huskuin pacxon (ctexvome-
TPWUYEeCcKOe COOTHOLLEHne —
npumepHo 1,25). Huakmn
ypoBeHb o6pasoBaHus
OTX0AOB B 3aBMCUMOCTH

OT CTEXMOMETPUYECKOIO
COOTHOLUEHMS. YucTka n
MOBTOPHOE WMCMNONL30BaHUE
OTXOAOB BO3MOXHO U NpaK-
TUKkyeTes. 3 ekTUBHOCTL
B LUMPOKOM AuanasoHe pa-
Boynx Temneparyp cucTem
OYUCTKW ObIMOBbIX ra3oB
(140 °C — 300 °C). Wupo-
KA ananasoH paboumx Tem-
rnepaTyp v Bbicokas addek-
TUBHOCTb NMPUMEHUTENBHO

K SO, MOXET NOCNy*W1Tb No-
BbILLEHWIO COBMECTUMOCTU C
cucTemamm n3bupartenbHoro
KaTanuTW4ecKoro BoccTa-
HOBNeHuA. He TpebyeTca
BHUMaHWe BNpbICKY BOAbI/
BMa»HOCTK

Bonee pacteBopumas 4acTb
0bpa3oBaBLUMXCH OTXOO0B.
O6pasyolunecs pacTBo-
pUMbIE TBEPAbLIE OTX0ObI
MOXeT BbITb NpobnemaTtiy-
HO OTMNPaBWTb HA KOHEYHOE
pasmMeLleHue (0OHaKo MOX-
HO UCMONb30BaTh B XUMU-
YeCKOM MPOMBbILLNIEHHOCTH).
Bonee Bbicokas cTOMMOCTL
1 Kr peareHTa, Yem y n3Be-
cTW. TpebyeTca ycTpoONUCTBO
OpoBNeHns, KOTOPOE MOXET
NpUBECTU K Npobnemam
BCIEACTBHE 3arpA3HeHnsA

10—15 kr/T TKO,
COXKEeHHbIX be3
obpasoBaHug
30M0LLMNaKOBbIX OTXOO0B

OueHKa NPpUMEeHUMOCTK aHHOro noaxoaa npueeaeHa s Tabnuue 16.

Tabnuya 16 — OueHka NPUMEHUMOCTH Pa3NUYHbLIX LLEMNOYHbBIX pEareHToB

KpuTtepuin

OueHka NnpuMeHUMocT/npumMeYaHe

Bup otxonoB

NaOH xopoluo nogxoaut Ana M3MeHsoWMXCS KOHLEHTPaLWA OTXOO0B Ha BXoae,
Hanpumep, AN NPYUMEHEHWA Ha 3aBOAax Mo CXKWraHWK OnacHbIX OTXOA0B
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OkoHYaHue mabnuubsi 16

Kputepwnii QOueHKa npuMeHMMocTU/NpUuMedaHne

[nanasoH pazmepoB nNpeanpu- Mo ueHoBou adpdpekTBHOoCT NaOH MeHee npuBnekaTeneH Ana KPynHbIX Nnpea-
ATUN NpUATKIA, Yem CaCO3

Hoeble/neicTeyowmne npeanpu- | MoxeT BbiTb NpuMeHUMa K 060ouM

ATKA

MexkTexHonoruyeckas coBme- NaOH MCNOnNb3yHT TONMBKO B MOKPbIX CUCTEMAaX

CTUMOCTb

KntoueBble CbaKTprl BoamoxHocTur y,El,aJ'IEHVIHI‘VICI'IOJ'IbSOBaHMH B Ka4eCTBe BTOPWUYHbIX peCypCcoB npu-

MEHWUTENbHO K 06pa3oBaBLIMMCs 0TXo4am MoryT UMeTb GonbLuoe sHaqeHve. LieHa
W Hanu4ue peareHToB Ha MECTHOM pPbIHKE MOrYT BblTb BaXXHbIMK thakTopamm

Havnbonee aHauumble hakTopbl BO3AENCTBUSA HA OKPYXaKLY cpefy, yYuThiBaeMble Npu Belbope pea-
redra:

- obbem 0bpazoBaHWa OTXOO0B;

- BO3MOXHOCTMW MCMNOMb30BaHWUA 06pa3oBaBLUMXCH OTXOO0B B KA4YeCTBE BTOPMYHbIX PECYPCOB 3a npege-
namu npeanpuaTns;

- XapakTep/cocTaB OTXOLOB M €ro BMWSIHWE Ha Mnocnefywllee yaaneHuWe/Mcnonb3oBaHWe B KayecTBe
BTOPUYHBIX PECYPCOB U T. 4.

- obpasoBaHMe CTOYHbLIX BOO, COAEpXallUX pacTBOPUMbIE COMK, U 0bpalleHue ¢ HAMM.

OcTaTkn xnopuaos, obpazoBaBlUMecs NpW yoaneHUu COMSHOWA KUCNOThbl U3 AbIMOBLIX Fa30B, XOPOLLO
pacTBOPUMBI.

7.5.3.6 JobasneHue ckpybbepa c BOOAHBIM OpOLUEHUEM O7151 JOOYUCTKM ObIMOBbIX ra30B NOCIe ocTalb-
HbIX CUCTEM OYMCTKMA AbIMOBbIX ra3os

OobaBneHne KOHEYHOM MOKPOW OYMCTKN ABIMOBLIX ra30B ABNSAETCS JOOYMCTKOW nocne obpaboTku B Apy-
rMX CUCTEeMaXx, HanpaeBneHHOW Ha yaaneHWe KUCNbIX ra3oB U T. . ITo, Kak NpaBUIo, UCMOomNb3yT CneunansHo
Ans cokpalenus seibpocos HCI u SO, ecnu OHW BLICOKW UMW HEPABHOMEDHBI.

7.5.3.7 Peuvpkynsauus oTxogoBs, 06pa3oBaBLUMXCS B CUCTEME OMUCTKM AbIMOBbLIX ra30B

OTxogbl, cobpaHHble pykaBHbIMW hUNbTpammn, UCMONMb30BaBLIKMMUCS B CYXWUX, MOMYMOKPbIX W APYriX
(HO HE MOKpPbIX) CUCTEMAaX OYUCTKKM ObIMOBbIX ra30B OObIYHO COLEpXaT 3HAYUTENbHYI 4O Henpopearmpo-
BaBLUMX peareHToB, NpegHa3HadyaBLuuXcsl Ans obpaboTkM ObIMOBLIX ra30B, a TAKKe 30MNbHY0 Nbib U Apyrue
3arpaAsHAKLLNE BELLLECTBA, M3BMEYEHHbIe U3 NOTOKAa rasa. YacTb cobpaHHbIX OTXOA0B MOXET BbiTb UCMOMbL30-
BaHa B CUCTEME OYUCTKW AbIMOBbIX ra30B.

OueHKa NpMMEHMMOCTM AaHHOro noaxoaa npueeaeHa B Tabnuue 17.

Tabnuua 17 — OueHka NPUMEHUMOCTI PeUUpKyNsLWM OTXO40B

Kputepwuii OueHka npuMeHMMocTU/ NpUMeYaHue

Bun otxonos Bce BMabI OTXO4OB, KPOME TEX Cry4aeB, KOraa KOHLEHTpaLUWn Ha BXO4e O4YeHb
paznuYarTcs, HanpuMep, KOMMepYeckue (NepenpoaaBaeMble) onacHble 0TXoakl,
€CMU ONA 3TUX 3arpa3HUTENEi HEe UCMOMb3YEeTCHA B COMETAHWM C OAPYroi CUCTEMOIA.
B HacTosLee BpeMs npuMeHsieTcst k TKO, Tonnvey, Nony4eHHOMY U3 OTXOLO0B,
[PEBECHBIM OTX0AaM

[wnanasoH pasmepoB npeanpu- bes orpaHnyeHuin
ATUIA

HoBble/gencTeyrowne npeanpun- | Hukakux ocobbix orpaHuyeHnin. PunsTp 4ormkeH ObiTh 6onblUe, YeM B OPYIUX

aTnA cucTemMax, YTobbl UMETE BO3MOXHOCTE MPUHATE PELMPKYSIMPOBAHHLIE OTXO4bI

MexTexHornormyeckasi coeme- COBMECTUMO C CUCTEMaMM OYMCTKW AbIMOBBIX ra30B, KPOME MOKPbIX

CTUMOCTb

Krtoueeble thakTopsbl Hanuune nnowanen, Heobxogumblx ANA yCTaHOBKM peakTopa GonbLuero pazmepa
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Mopxon NpUMEHSAIT TaMm, rae TpebyeTcs cokpaTuTh:

- pacxof peareHToB;

- obpazoBaHune OCTaTKOB/OTXOO0B.

AnsTepHaTUBOM 3TOMY Noaxoay, Takke cokpallaroLlei UCnonb3oBaHne peareHToB M 06pasoBaHne 0TXo-
[O0B, ABMNSETCS UCMONMb30BaHne adeKTUBHbLIX NMPAMOTOUYHbIX cUCTEM. D dEKTUBHbIE NPAMOTOYHLIE CUCTEMbI
paspaboTaHbl U IKCNyaTUPYTCA TakuMm 06pa3om, YTO oTpaboTaHHbIE peareHThl YXXe B 3Ha4MTenbHOW cTene-
HW NpopearnpoBanu (To ecTb OCTanoCh Mano HeNpopearMpoBaBLUMX peareHToB) 6e3 nocnesfyowen peLmpky-
nauMn. AHanu3 oTxoaoB, 0bpasoBaBLUMXCA B CUCTEME OYMCTKM AbIMOBbLIX ra3oB, MOXEeT NPOou3BOANTLCA AN
onpeneneHns COOTHOLLEHUST MEeXAY NpopearMpoBaBLUMM U HEMPOpearnpoBaBLUMM peareHToM.

Mpu peanusauun 3Toro nogxona Haubornee 3HaAYMMbIE KOMMMEKCHble BO3OENCTBMA Ha OKPYXKaloLLYH
cpeny:

- obpasoBaHue TBEpPAbIX OCTATKOB/OTXOO0B (XOTH B MeHbLUMX o6bemax, Yem 6e3 peunpkynsaummn);

- 3HepronoTpebrieHre 3a cHeT UCNOoNb30BaHWA PYKaBHOrO UMLTPa.

[o3vpoBKa BBEAEHWS peareHToB 1 Temnbl oTOopa OTXOA0B ANS peumpkynauuy TpebyoT onTuMmusaumnn
ANs npefoTBpalleHus 3abusaHus agcopbeHTa M NocrneayoLLEero NpopbiBa 3arps3HALWMX BeLecTB (Hanpu-
mep, pTyTv u PCDD/F, agcopbupoBaHHbIX Ha yrons).

YPOBHU BNaXXHOCTU TPebyroT KOHTpona Ana nogaepaHusa apekTUBHOCTA aaAcopbunm KUCHbIX rasos.

KoHTponb conepxanua HCI Ha Gonee paHHeM aTane MoXeT OblTb UCMONb30oBaH ANs oNTUMKU3aLuu A0-
3MPOBKM LLIENOYHOro peareHTa/Boabi.

HekoTopble 4acTy CUCTEMbI OYMCTKW AbIMOBbIX ra30B JOMKHbI ObiTh OonbLie, YTOBbl NO3BOMUTL UCMOMNb-
30BaTh AOMNOMHUTENBHLIE PELUPKYNMpYyeMble MaTepuansi.

Peuuvpkynsuus peareHToB B cUCTEME MMEET criegyloline npeumyluecTsa:

- CHWXKEeHWe pacxona peareHToB (B CyXWUX U MONYMOKPLIX cUCTEMax);

- cokpauweHne obpazoBaHusA TBEPAbIX OCTaTKOB/OTXOAOB (3a CYeT cokpalweHuss obbema He npopearu-
pOBaBLUMX peareHToB).

7.5.3.8 HenocpencteeHHoe aobaBneHue WenoYHbIX peareHToB B 0TX0Abl (MpsAMas gecynbgdypusaums)

[MpUMeHSsI0T TONbKO OMNA CUCTEM C NCEBO0OKIMKEHHBIM CITOEM.

Hecynecypuzauns B NCEBOOOKUAKEHHOM CIOE MOXET OCYLLeCTBNATLCH nyTeM nomeleHus abcopbeH-
TOB (Hanpumep, KanbLUs WUNWM coeauHeHWIA KanbLWa/MarHusa) HemocpeaAcTBEHHO B Kamepy cxwuraHus. Mpu
3TOM UCNONb3YTCS A0DaBKM: U3BECTHAKOBAs Mblfb, TMAPOOKCUA KanbLWMa U 4ONOMUTOBaA Myka. MNoaxon mMo-
)eT ObITb MCMOMbL30BAH B COYETaHUN C Nocneayollein gecynbdypaumein AbIMOBbIX ra3o0B.

PacnonoxeHwne CTpy# U CKOPOCTb BrpbICKa BNWSIOT Ha pacnpeneneHve abcopbeHToB M, cnefosaTtenb-
HO, Ha CTeneHb OCaXAeHWs AMoKcuaa cepbl. YacTb MoMyyYeHHbIX NPOAYKTOB peakuuu yoansietcs B nocrne-
OYIOLWMX DUNETPax, OAHAKO 3HAYMTENbHAS YacTb OKa3bIBAETCHA B 30MOLWNAKOBLIX OTX04ax. Takum obpazom,
gecynbdypauns MOXeT NOBMUATL HA KAYECTBO 30M0LUNAKOBbIX OTXOO0B.

WaoeanbHble ycnoBusa Ans gecynbgypusauum CyLecTBYIOT B LMKITOMAanNbHbIX NeYax B CBS3M C MOCTOSH-
HbIM YPOBHEM TEMMepaTypbl.

Abcopbuwms (1 agcopbumsa) 3arpasHAIOLLIMX BELEeCTB Takke MOXeT DObiTe NponseedeHa B (LMPKYIUpyo-
LLEeM) NCeBOOOKIMKEHHOM CMOe, TO ECTb OTXOAb! U PEAreHThl MOBTOPHO NPONYCKaTCs Yepes Kamepy cropaHms
Ha BLICOKOI CKopocTU. [OBTOPHOE NCMNONL30BaHWE ObIMOBLIX ra30B NOALEPXKUBAET ABMKEHUE rasa Ha ypoBHe
BbllLEe MUHUMANbHO HEODXOAMMOro AN COXPaHEHWA NCEeBOOOKUKEHWUA NOAYLIKA TONNUBA. TONMAMBHEIN MaTe-
puan U3BneKaeTcs C NOMOLLbLID pyKaBHOro (hunbTpa. 3akadka Bogbl 3Ha4YMTeNnbHO coKkpallaeTt pacxof abcop-
©eHTOB (M, cnegoBaTenbHo, 06bembl 00pa3oBaHNs OTXOLO0B).

LLlernioyHoI peareHT pearMpyeTt B Me4Yu C KACMLIMW ra3zamMu, YTO COKpallaeT KONMYeCcTBO KUCMOW CcocTaBs-
NSOLWeR HeOYMLLIEHHOTO rasa Npu nepexoae K NocneaywmmM 3Tanam o4NCTKA AbIMOBLIX ra30B.

Ancopbuusi B neun npu BLICOKMX TemnepaTypax ropasno 6onee addektusHa npumerHutensHo kK SO,,
yem Kk HCI; ocHOBHbIE HanpaBneHus NpUMeHeHusl, Takum obpas3om, npegnonaralnT CXKUraHue oTXoA0B C OT-
HOCUTENbLHO BLICOKUM cofdepxaHuem SO,, Hanpumep, CxuraHme ocagka CTOYHbIX BOA,.

OCHOBHBIM MpenMyLLecTBOM 3TOr0 Nogxona sBMAeTcs TO, YTO OH MOXET cnocobCTBOBaTL COKPaLLEHMHo
KOppO3WK B KOTNE. MOCKOMNbKY CTEXMOMETPUYECKOe COOTHOLLUEHWEe LOCTaTO4HO BbICOKO, OHO He cnocobcTeyeT
yry4yleHuo obLLe NPOU3BOAUTENBHOCTU CUCTEMBI OYUCTKN ObIMOBLIX ra30B.

Mpu peanu3ayun 3TOro nogxona Havwbonee 3HAYUMbIE KOMMMEKCHbIE BO3OENCTBMA HA OKPYKaOLLYH
cpeny:

- pacxof peareHToB B Me4u;

- BIIUSIHWE Ha Ka4YeCTBO 30M0LLUNMAKOBbLIX OTXOA0B;
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- M3MeHeHne cocTaBa [AbiMOBbIX ra3os (cooTHoweHua SO, /HCI) MoxeT BNuATL Ha NPOU3BOAUTENb-
HOCTb MOCNEAYILWMX 3TANoB CMCTEMbI OYUCTKN ObIMOBbLIX ra3oB, MOXET W3MeHUTb napameTpbl PCDD/F u
NMPUBECTUN K KOPPO3MM B CUCTEME OHYUCTKM ObIMOBbLIX ra30B.

LHobaeneHne M3BecTU BNUSIET HE TOMbKO HA KA4eCTBO 30N0LUNAaKOBbIX OTXOA0B, HO M Ha COCTaB U anek-
Tpuyeckoe ConpoTUBIIEHWE 30MLHOM MbINK (T. . Tam ByneT cogepxaTtbcs Bonblie Kanbumsa U Bonblie cepHu-
CThIX coeauHeHnn u OyaeT Boiwe pasbasneHne 3arpa3HSLWLUX BELECTB YBENMYMBLIMMCSH 06BEMOM OTXO40B,
00pa3oBaBLUMXCH B CUCTEME OYMCTKM ObIMOBLIX ra3oB).

7.5.3.9 Wcnonb3oBaHne KOHTPONS KACMbIX ra3oB ANs ONTUMU3aLMK NPoLecca OYMCTKA ObIMOBbIX ra3oB

C nomolLbo onepaTUBHOMO KOHTpons codepxanus HCl B Hayane wwnu B cepeguHe TEXHONOTMYECKOro
npowuecca B CUCTEMax CyXOoi W MONYyMOKPOW OYMCTKM AbIMOBLIX ra30B MOXHO HAacTpoWUTb paboTy cUcTeMEl
OYWUCTKM AbIMOBBIX ra3oB TakMM 06pazom, YTobbl ONTUMM3MPOBATL KOMMYECTBO BHOCUMMOTO LLIEMOYHOMO pea-
reHTa ¢ TOYKKM 3peHus obpasoBaHusa BbiIDpocoB. [oaxon, Kak npaBuno, NPUMeHAeTcA B KayecTBe AOMNOMHK-
TEenbHOro MeToga NpefoTBpaLLeHns 0bpasoBaHusi NMMKOBLIX KOHLEHTPaLWA U Hapsay ¢ dopMupoBaHMem cnos
peareHTa Ha pykaBHbIX (MNLTPax Takke okasbiBaeT bydepusmpyrownii achd ekt Ha konebaHus peareHTa.

3TOT Nnoaxoa He NpUMeHseTca B criydyae ckpy66epoB ¢ BOASIHLIM OpOLLUEHUEeM, NMOCKONbKY paboyein xkua-
KoCTblO ckpybbepa saBnaeTcs Boga 1 nogada soasl B ckpybbep ¢ BOAAHLIM OPOLLUEHUEM ONpeaenseTcs CKopo-
CTbl0 ee ucnapeHus u otbopa, a He NepBUYHON KOHLUEHTpaLUWen CoNsHOM KUCMOThI.

Namepenuns koHueHTpaumuin SO, nomoraT ybeanTbCca B HANMYMM AOCTATOMHLIX KONWMYECTB peareHTa
Ans obpaulenusn ¢ SO, 1, crnegosaTentbHO, NOCNYXUTh COKPALLEHWNIO TakMX MMKOBLIX BbIGPOCOB.

OueHKa NpMMEHUMOCTM AaHHOro nogxoaa npueeaeHa B Tabnuue 18.

Tabnuua 18 — OueHka NMPUMEHMMOCTW KOHTPONA HEOYMLLEHHOrO rasa AnAa onTuMmn3aun CMCTeM OYUCTKKU ObIMOBbIX
rasos

Kputepuii OueHka/npuMmedaHune

Bua otxogoB OcobeHHo nogxoant aAns CYyXMX, NONYMOKPbIX U NPOMEXYTOYHbIX NMpoueccoB
OYUCTKKA ObIMOBLIX ra3oB C BbLICOKOW M3MEHYMBOCTLH KOHUEHTpauun KNCNbIX ra3os
B NOCTyNakwLWmnX oTXoOax

[anasoH pa3smepos npeanpu- Hebonbluve npeanpraTa MOryT M3BNeYs MaKCMMarbHYH BbIrody, NOCKOMbKY
ATWIA HEKOHTPONMPYEMBIE OTXOMbl MOTYT OKasblBaTk GonbLIee BIUAHWE HA MPOU3BOAU-
TENbHOCTb MEHBLUWX CUCTEM

HoBble/pericTeylowme npeanpu- | MoaxoauT ANs HOBLIX U CYLLECTBYIOLLMX NPOLECCoB, HO ocoBeHHO NoaxoauT Ang

ATnA ModepHu3aLun, korga obpalleHve C KUCMbIM ra3oM MOXeT BbITe ONTUMU3NPOBAHO
MexTexHonormyeckasi coeme- B 0CHOBHOM NMPUMEHUMO B CYXMX M MOMYMOKPBIX CUCTEMAX

CTUMOCTb

KritoueBble cakTopsl OTcyTCcTBYIOT OcOBbIe OrpaHUu4eHns

OTOT noaxon obbIYHO He TpebyeTcsa Npu UCMONbL30BaHWKM CKpyBbepoB ¢ BOOAAHLIM OpPOLLUEHUEM BCnesd-
cTBME UX Bonblueh rMBKOCTU NO OTHOLIEHUIO K BXOOHOW KoHueHTpauum HCI.

MeHee npumMeHuM Tam, rae OTXOAbl FOMOreHU3UPOBaHbl U UX KA4eCcTBO ONTUMU3MPOBAHO NMOCPEACTBOM
oTbopa, cMeluMBaHuA U NpeaBapuTenbHoi 0bpaboTky. Yalle Bcero NpUMeHsIeTCa B CNy4YasiX, Korga KOHTPonb
Ka4yecTBa OTXOAOB HA BXOAE B NeYb OrpaHuyYeH.

7.6 CokpalleHue BbIGpPOCOB OKCUAOB a3oTa

Oxkcunabl asota (NO,) moryT obpasosbiBaThea Tpems cnocobamm:

- Tepmuyeckne NO,: BO BpemMsa ropeHus 4acTb a3oTa BO3dyxa OKUCIAETCA [0 OKCMAOoB asoTa. OTa pe-
akUMs NpoMcXoamuT B 3aMeTHbIX MacwTabax Tonbko npu Temnepatype cBobilwe 1300 °C. CkopocTb peakuuu
SKCMOHEHUMansLHo 3aBUCUT OT TEMMNEePaTyphl U NPSMO NPONopUMOHanbHa CoaepXaHuio Kucnopoaa;

- TonnueHbie NO,: BO BpEMSA ropeHrs 4acTb a3oTa, CoAepXalllerocs B TONNWBe, OKUCIAETCS A0 OKCMAOB
asoTa;

- obpasosaHne NO, npu peakunax ¢ ydactmem nnu sbiaeneHnem csobogHbix pagukanos (6eicTpo o6-
pasosaslmeca NO,): aTMocdepHbIit @30T MOXKET OKUCNATLCA Npu peakumn ¢ pagukanamm CH ¢ npomexy-
ToYHbIM 0oBpasoBaHnem HCN. 3T1oT mexaHnaMm hopMUPOBaHUA MMEeT OTHOCWUTENbHO Marnoe 3HadeHue npu
CXUraHUU OTXOO0B.
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7.6.1 MpuopuTeTHble MeToAbl COKpaweHUAa obpa3oBaHUA OKCMOOB a3oTa

Ob6bembl 06pazosaHns NO, MOXHO COKPaTWUTb, ONTUMU3MPYS YrIpaBneHne pexumamu paboTsl neyu:

- NpefoTBpalleHneM nogadym Bo3ayxa ceepx Heobxoaoumoro (1. e. NpefoTBpaLleHeM NocTynneHusa oo-
NOMHUTENLHOrO a3oTa);

- NpefoTBpalleHNeM WUCMoNbL30BaHUSA Ype3MepHO BbICOKMX TeMmnepaTtyp B neuu (B ToM 4Yucne obpaso-
BaHWA 30H TOYEYHOrO Neperpesa).

7.6.1.1 lNopgava Bo3gyxa, hopMupoBaHnE razoBo CMecH 1 TeMnepaTypHbIi KOHTPOMb

TwarenbHoe pacnpegeneHne nocTynawLLero NepBUYHON0 M BTOPUYHOIO atMocqepHoro Bo3ayxa ¢ Le-
Nblo NpefoTBpalleHns ckadkoobpasHbix NepenagoB TeMnepaTyp, NpUBoAALLMX K 06pa3oBaHWio BbICOKOTEM-
nepaTypHbIX 30H U, criefoeaTensHo, pocty obpasosaHnsa NO,, ABNAETCS WWMPOKO MPUHATON WU BaXKHOW Mpu-
OpWUTETHOI Mepoii Mo cokpalleHnio obpasosanus NO,,.

XoTs AnsA rapaHTMPOBAHHOIO OKWCMNEHWA OpraHMYeckrx BellecTs, obecneynsatoLLero Hu3kMe Bolopochl
CO v neTy4mx opraHM4ecKkMx CoeauHeHun, TpebyeTca OCTaTOYHOEe KOMMYECTBO KUCNopoaa, n3bbliTovHas no-
Aaqa BO3gyxa MOXET NMPUBECTU K LOMONMHUTENBEHOMY OKWCIEHWIO aTMOCgepHOro asoTa, a Takke k obpasosa-
HUIO gononHuTenbHbiX NO,.

HocTtuxeHne 3cpdHeKTUBHOIO CMELLUBAHWUA ra3oB U TEMMNEPATYPHLIA KOHTPONb SIBNAKTCS BaXKHLIMU hak-
TOpamu.

7.6.1.2 Peuunpkynayusa TonoYHbIX rasos

3T1oT meTon npegnonaraet 3ameHy okono 10 % — 20 % BTOpWMYHOroO BO34yXa, NOCTYNalLWero B 30HY
rOpeHns C peLmpKynupoBaHHbLIMKU ToNoYHbIMKU rasamu. Cokpalyexne obpasosanus NO, fgocturaeTtcsa Tem, 4To
OTNpaBnsieMble Ha PeLMpPKYNSALNUIO ObIMOBLIE a3kl MMeT Donee HU3KYH KOHLEHTPaLWI0 KUICNopoaa U, crefo-
BaTenbHO, Donee HU3KYK TEMNEPaTYpPy Ha BbIXOAe, YTO MPUBOOUT K CHUKEHWKD YPOBHA OKCuaa a3oTa.

7.6.1.3 JobaBneHune kncnopoga

HobaeneHne 4McToro KMcrnopoga unv oboraleHHoro KMCnopogom Bo3ayxa obecrnednBaeT BO3MOKHOCTb
NpenocTaBuTb KUCNOPOA, HEODXOOUMbIA A5 FOPEHWUS, COKPaTUB NpM 3TOM NOCTaBKy AOMNOMHUTENBHOIO a3oTa,
KOTOPbIN MOXET cnocobcTBOBaTL 06pa3oBaHuio AononHUTensHeIX o6bemos NO, .

7.6.1.4 lNoaTanHoe CxuraHue

B HekoTopbIx cryyaax ucnonb3yercsd noatanHoe cxuraHue. OHO npegnonaraeT cokpalleHue cofep-
XaHWs KMcrnopona B MEepPBMYHON 30HE CropaHusl M YBeMUUYEHWIO MOCTynneHus Bo3gyxa (M, cnefoBaTensHo,
kucrnopoga) B bonee nosgHWe 30HbI FTOPEHUA AMs OKMCNeHUsa obpasyolwmnxcsa ra3os. TakMe Metonbl TpebyoT
3hheKTMBHOroO CMeLLMBaHWA ra3/Bo3gyx B cpeaHeit 3oHe, 4Tobbl obecnevnTs NogaepKaHue ypoBHSA coaepKa-
Hus CO (M opyrMx NPOAYKTOB HEMOMHOTO CrOpaHWus) Ha HU3KOM YPOBHE.

7.6.1.5 [JobaBneHne NpupoaHOro rasa (nepexuraHue)

[obaBneHwne NpMpogHOro ra3a B HAAPELLUETOUYHYH 30HY NeYy MOXET BbiTh MCNOMNB30BaHO ANSA COoKpalLle-
Hua BbiGpocoB NO, npu cropaduv. [ins MycopockuraterbHbiX 3aBOA0B Obino paspabotaHo aBa noaxoda K
MCNONb30BaHUID NPUPOAHOTO rasa:

- nepexuraHuwe. 3TOT MeTod ABMSeTCHA TPexaTanHbiM NpoLeccoM, NpegHasHavyeHHsIM Ansa npeobpaso-
BaHna NO, B N, nyTem BBeaeHWUsA NPUPOLHOIO rasa B ONPEeAerieHHYK 30HY MepexuraHns, pacronoXeHHYo
BbllLE OCHOBHOW 30HbI FTOPEHUS;

- yoanenne NO, c nomoubio MeTaHa. OTOT MeTO4 npeanonaraeT BBeAeHWe NMPUPOAHOro rasa Hermo-
CPeACTBEHHO B OCHOBHOW Briok cropaHus ans nogasnexus obpasosanHuna NO, .

7.6.1.6 3aka4yka Boabl B ne4db/nnams

[MpaBunbHO CNPOEKTUPOBAHHLIA U 3KCNyaTUpyeMblid BMPbLICK BOAbI B MeYb UMM HenocpeicTBEHHO B
nnams MoXKeT OblTb UCMOMNb30BaH ANA CHWKEeHUS TeMnepaTypbl B 30HaxX TOYEYHOro neperpesa B NepBUYHON
30HE ropeHus. 3TO MOXET NPUBECTM K COKpaLleHuio obpasosanus NO, TEpMUYECKOTO NPOVCXOXAEHNS.

[MpuopuTETHBIE MEPHLI, KAK NPABUIO, MMEKT BomnbLUIOe 3HaYeHne ANS CHMXKeHWs 06pa3oBaHUA OKCUA0OB
a30Ta Ha CTaguu ropeHnsi: B OCHOBHOM OHWM OTHOCHATCS K 0BpalleHuo ¢ OTXO4amMu W K uxX MoOroToBKe, U, B
YACTHOCTH, K NPUMEHsIeMbIM MeTogam TennoBon 0bpaboTku. Kak npaBmnio, NpyMeHseTcs codeTaHue npruopu-
TETHbIX MEP U JOMONHUTENbHLIX METOLOB 4S8 COKpalleHWs BeiIDpOCOB OKCUMAOB as3oTa.

7.6.2 lononHUTenbHble MeTOAbI COKpalleHUa obpa3oBaHMA OKCMAOB a3oTa

B uenax cobniogeHusi cpegHecyTo4HbIX HOpM Bbibpocoe NO, (B dopme NO,) He Gonee 200 Mrim3,
KaK Npasumo, NPUMEHSIITCA AOMOMHUTENbHbIE MeToAbl Cokpallenus obpasosaHns NO,. [ins GonblumnHcTBa
TEXHOMOIMYECKNX MPOLIECCOB LienecoobpasHo NpUMeHEHWe aMMuaka U ero Npon3BoaHbIX (Hanpumep, Mmode-
BUHbI) B Ka4ecTBe BoccTaHoBuTens. OKcuapbl a3oTa B AbIMOBLIX ra3ax B 0CHOBHOM cocToAT n3 NO n NO, nc
NpMMeHeHnem BoccTaHoBUTeNA npeobpa3syroTcs B a3oT N, M BoAAHOW nap.
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[Ons yoaneHus asoTa M3 ObIMOBbIX F230B B MPUOPUTETHOM NOPSAAKE CNedyeT UCMoMNb30BaTh ABE TEXHO-
noruu: nsbupartenbLHoe HekaTanuTUYeCcKoe BOCCTAHOBMNEHWEe U n3bupaTenbHoe KaTtanuTUYeckoe BOCCTaHOB-
neHue.

MouesuHa 1 NH; npumeHsoTcs B BuAe BoAHbIX pactBopos. NH,, kak npaeuno, us coobpaxeHuin 6es-
onacHoCTW nocTaenseTcs B Buae 25 %-Horo pacteopa.

7.6.2.1 CenekTMBHOE KaTanUTUYECKOE BOCCTaHOBINEHUE

CenekTvBHOE KaTanuTudeckoe BoccTaHoeneHne (SCR) sBnseTcs katanuTUYeckuM NpoLEeccoMm, npu Ko-
TOPOM aMMWaK B CMECW C BO3QyxOM (BOCCTaHOBMTEnNb) AobaBnseTcs B AbIMOBbIE rasbl M NPOXoAUT Yepes
Katanuzartop, obblYHO NpeacTaBnNAKLWNA cobol CeTKy (Hanpumep, U3 NnaTtuHel, poans, TiO, ueonutos). MNpu
NpOXOXAeHUM Yepes katanusatop ammuak pearvpyet ¢ NO, c obpasosaHuem asoTa v BOASHOIO napa.

B uenax noeeiweHusa 3 heKTMBHOCTH KaTanu3aTopa npumeHsieTcs Temnepatypa ot 180 °C go 450 °C.
BonblWWHCTBO cMCTEM, MCMOMb3YEMbIX B YCTAHOBKaX A1 CMUraHWa OTXOL40B B HacTosiee Bpems, paboTatoT
B AvanazoHe 230 °C — 300 °C. MNpw Temnepatypax Hwke 250 °C tpebyeTtcsa bonblue katanusatopa v BO3-
pacTaeT OMacHOCTb 3aCOPEHWS U NOpYM KaTtanusatopa. B HekoTopbix crnydasx MCNonb3yKTCs NepenyckHbie
Krnanasbl, perynupyemMeie TeMnepaTypoi karanuaaTtopa, YTo no3sonseT nlbexarts nospexaeHuns brioka SCR.

Texnonorua SCR obecneunsaeT 3HaunTensHoe cokpaileHue copepxanus NO, (kak npasuno, Gonee
90 %) npw Bnn3kom K cTexmoMeTpudeckomy gobaeneHuu BocctaHoBuTensa. Mpu cxuraHnm otxogos SCR npu-
MEHSETCS B OCHOBHOM Ansi 06paboTki «4mcToroy rasa (nocne obecneinMBaHnsa U yaaneHus KUcnblx rasos). Mo
3TOM NPWYMHE ObIMOBbIE rasbl, Kak NpaBuno, TpebyloT NOBTOPHOrO Harpeea Ans OCTMKeHUs 3hdeKTUBHON
TeMmnepatypbl peakumn npu SCR, 4To, B CBOI o4Yepedb, NPUBOAUT K 4ONOMHUTENBHOMY 3HepronoTpebneHnio
CUCTEeMbI ras3ooumcTku. Ecnu ypoBHM cogepxanus SO, B ABIMOBOM rase yxe COKpalleHbl 4O OYeHb HU3KOro
3HauyeHua Ha Bxode B 30Hy SCR, To NoTpebHOCTL B HAarpeBaHUM MOXeT ObiTb CyLIEeCTBEHHO YMEHbLUEHa UMK
Jaxke OTCYTCTBOBaTb. 1ennooOMEeHHUKM UCMONb3yrTCca ANS YMeHbLIEeHUa OONONHUTENBHON NoTpebHocTM B
SHEeprumn.

Mocrne MOKPO CUCTEMBI OMUCTKM AbIMOBbIX Fra30B Kannu MoryT ObiTb yoaneHsl, YTobbl NnpegoTepaTTb
OTNOXEHWs Conel BHYTpU KaTtanusatopa. B cBA3M ¢ pUCKOM BO3ropaHUs UMEIoT BaXHoe 3HadeHue mepbl 6es-
OMAacHOCTH, HaNpUMep, Hanu4yMe nepenyckHbIX KNanaHoB, KOHTponb cogepxaHua CO u T. .

HuskotemnepatypHoe SCR TpebyeT pereHepaluumum katanusatopa B cBs13u ¢ obpasoBaHuem conem (oco-
BeHHO xnopuaa u cynbgarta aMMmoHust). PereHepauua MOXeT UMETh pellatolllee 3Ha4YeHue, NoToMYy YTO OT-
FOHKa COSM MOXET NPUBECTU K NMPEBbILUEHMI0 MPUMEHAEMOTO NPeAenbHOro 3Ha4eHus BeiIbpocoB B aTMocdepy
HEKOTOpbIX 3arpAsHALKMX BeulecTs, Hanpumep, HCI, SO,, NO, .

3oHa SCR vHorga pacnonoxeHa HenocpeaCTBEHHO NOCMe 3NeKTPOCTaTUHECKMX NbINeynoBuTenen, 4To-
Bbl YMEHBLIWTL UMM YCTPaHUTL HEOBXOAMMOCTL pa3orpeBa AbIMOBLIX ra3oB. Korga ncnonbayerca nogobHbIn
noaxon, cnefyet yYUTeIBaTb OONONHUTENBHYO onacHocTs obpasoBaHusa PCDD/F B anekTpocTaTMyeckoMm M-
neynoeuTene (Kkak NpaBuIio, KOrga aNeKTpocTaTUYeCcKUi NbineyrnoBmMTens paboTaeT npu TeMnepaTypax CBbIlLe
220 °C — 250 °C). 310 MOXeT NpuBecTn K yBenuyeHuto BeiOpocoB PCDD/F B oTxofbl aneKTpocTaTuiecknx
nbleynoBuTenen 1 K nx tonee BbICOKMM KOHLEHTPaLWsAM B ra30BOM MOTOKE, BLIXOAALLEM M3 3M1eKTpocTaTu-
4eCKOoro nMbineynosuTens 1 noctynatowem B bnok SCR. Cuctembl SCR MOryT UCnonb30BaTbCA AN yaaneHus
PCDD/F. MHorocroiiHele cuctembl SCR ucnonbaytotes ans ogHospemerHoro yaaneHus NO, u PCDD/F.

[ObiMoBbIe rasel, BbIXOOSLLME U3 peakTopa, MoryT BbiTb NpoBeAeHbl Yepe3 TennoobMeHHUK raz-ra3 ons
noJorpeBa BXOOSALLEro rasa B Lensax noanepxaHua pabodvelt TemnepaTypbl Katanu3atopa M COKpalleHus
3Heprosartpar.

Mpu cxuraHum otxogoB SCR, kak npaBwWio, NPUMEHSIETCS MOCe 3TanoB MblfieyaaneHus U O4MCTKM
KMCIbIX ra30B; MPUMEHUTENbHO K ra3dy C BbICOKUM COAEPKaHWeM Mbifiv/3arpsasHaLLnX BeLLecTB aTOT Nogxon
ucnonb3yetcs B pegkux cnydasx. [biMoBble rassl 06bi4HO TpebyroT nogorpesa nocne paHHUX cTaguii ra3oo-
UYMCTKKM ObIMOBLIX rA30B ONs OOCTUMXEHUs pabouyel TemnepaTtypbl Ansa cuctemsl SCR: obbivHO TemnepaTtypa
BbIXOOda M3 cucTeMbl rasoounctku coctaensaet 70 °C gna mokpon cuctemsl n 120 °C — 180 °C gnsa 6onb-
LWMHCTBA pyKaBHbIX PUILTPOB. PacnonoxeHne mogynss SCR HenocpegcTBEHHO MOcne «ropsidei» cucTembl
nbleyganeHns He NPUHATO, HO MCNOMNB3YeTCH Ha HEeKOTOPLIX NpeanpuaTusax B EBpone, n nomoraet nadexarb
nogorpeea AbIMOBbLIX ra30B BO BCEW CUCTEME OYUCTKU ObIMOBbIX [a30B.

Paboune puanasoHbl Temnepatyp Ana cuctem SCR HaxogsaTtcs, kak npaBumno, B AManasoHe
180 °C — 450 °C. OgHako 6onblwuHcTBO cuctem pabotaet npu temnepatype 230 °C — 320 °C. Camasl Hu3-
kas pabodas TemnepaTypa obblvHO TpebyoT Bonee YMCThIX ObIMOBLIX ra3oB Ha Bxoae B mogynb SCR. Kok-
ueHTpauus SO, B AbIMOBbLIX rasax MOXEeT WMeTb pellarliee 3Ha4YeHUe, NOCKOMbKY OHU MOTYT NMPUBECTU K
nopye Kkatanusartopa.
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Matepwan katanusatopa o0bbiuHO cocTouT m3 Hocutensa (TiO,) ¢ ao6aBneHnem akTUBHbLIX BELLeCTB
(V505 1 WO,).
OueHka NpUMEeHUMOCTK aHHOro noaxoaa npueeaeHa s Tabnuue 19.

Tabnuya 19 — OueHka npumeHumocTn SCR

Kputepui OueHka NpUMEeHUMOCTI/ NpUMedaHne
Bug oTxonoB MpuMeHUM K MoBbIM BUOAM OTXOO0B
[unana3zoH paamepoB npeanpu- MpumeHUM Ha NpeanpusaTUSX Noboro paamepa, HO Yalle BCEro NpUMEHSIETCH Ha
ATUIA CpedHMX W KPYMHbIX 3aBOAaX MO 3KOHOMWYECKAM NpUYMHam

Hosbie/geiicTeytowme npegnpr- | Yacto npumeHsaoT B Ka4ecTBe 3aBepLiatolLero npoLecca, KOTOpbIA MOXET BbITb

ATNA NPUMEHEH Ha HOBLIX W CYLLECTBYIOLWMX NPeanpuaTax
MesTexHonornyeckas copme- TpebyeT npegBapuTensHOro 06ecnbINvBaHNsA AbIMOBbIX Fa30B, TaKKe MOXKET
CTUMOCTb Tpeboeatk yaaneHusa SO,/SO; n HCl. MuHumansHas Temneparypa Ha Bxofe,

Heobxogumasn ona pa6DTb|. Mcnonb3oBaHue If136|/|p8.TEJ'IbHOFO KaTtanntm4yeckoro
BOCCTaHOBNEHWUA MOXET NPUBECTU K COKpalweHW Bbl6pOCOB oKcuaoB azoTa 6e3
NPUMEHEHWA OONONMHNATENbHbBIX METOO0B, €ECNW NPUMEHAKTCA MEHEE CTPOrMe
npegenbHble 3Ha4YeHnA Bbl6pOCDB

Kntouestle dhakTophl MecTa ¢ BbicOko# 4yBCTBUTENBHOCTEIO K NO, MOryT nony4uts NpeMMyLLecTso ot
AOMOIHUTENBHOTO CoKpalleHus Beibpocos NO, , OCTMXUMOrO Npy NpUMEHeHNN
aToro noagxoga. Ha npegnpusaTun HeoBXoAUMO NPOCTPAHCTRO ANA pa3MeLleHns
BOMNONHWUTENBHOW TEXHOMOTMYECKOW eANHNLLbI

MNogxon NpuMeHsieTca Tam, roe:

- paspelueHHble 3HaveHns NO, yctaHosneHbl meHee 100 mr/m3;

- [0ns KpynHbIX npeanpuatuii B Beibpocax NO, senwuka;

- nnatexu 3a Bbibpockl NO, ycTaHOBNEHb! Ha YPOBHE, AeNakLlemM 3TOT NoaXo[ 3KOHOMUYECKM BbIrof-
HbIM;

- OOCTyMNeH nap nof AasneHWemM Ana Harpesa ObIMOBbLIX ra3oB, YTO CHUXKAET 3KCMNnyaTaloHHble 3aTpa-
Thl B CITy4ae HW3KOro Aoxoda oT NpOWM3BOAMMON SHEPTUK.

Mpw peanu3aumu 3TOro0 Noaxona Hambonee 3HAYMMbIM KOMMIEKCHBIM BO3AEACTBMEM HA OKPYXaloLLyH
cpeay SABMAETCHA BbICOKUIA YPOBEHbL 3HepronoTpebneHns, HeobxoonMMoro Ana NOBTOPHOMO HarpeBsa ObIMOBbIX
rasos. OgHaKo 3Ha4eHue 3Toro hakTopa MOXKHO YMEHbLUWTL, ecnv paboyas TemnepaTypa kaTanusaTopa Hius-
Ka. B Takux cnyyasx pereHepauusi katanusatopa (0Obl4HO 3a npefdenamu npegnpuaTtus) TpebyeT gonomnHW-
TENbHOW 3Hepruv 4Ns pereHepauny Katanvsatopa nocpeacTeom cybnvmaumm obpasoBaBLUencs COomu.

Pacxon aHepruu (M ee CTOMMOCTb) Ha MOBTOPHLIA HAarpes, kak NpaBWIo, 3HAYUTENbHO CHWXaeTca 3a
CYEeT MCMNONb30BaHUs TennoobMeHHMKA, UCNONb3YHLEro Tenno ra3os, BbIXOOALWMX U3 Moayns u3bupatens-
HOro KaTanuTU4EeCKOro BOCCTAHOBMNEHUA ANA Harpeea NocTynawolux B Hero ra3oB. [lotepu aHepruu u, cne-
JoBaTencbHo, JONCNMHUTENbHOE ee NoTpebneHne, CBOAATCA B TaKOM cliydae K TENNooOMeHy 1 MOTeEpsAM Ha W3-
nydeHue. B cnyyasx, Korga cylwecTBYeT CNpoc Ha ropaYvyto Boay, LOMNOMHUTENbHON 3KOHOMKUU MOXHO JOCTUYb
nyTeM YCTaHOBKM Ha BbIXOo4e M3 Modynsa u3bupaTenbHOro KatanumTUYeckoro BOCCTaHOBMEHWSA OOMONTHUTENb-
Horo TennoobmeHHWKa ANdA pekynepauunn Tpebyemon aHeprun.

TemnepaTtypa KatanMsaTopa 0OKasblBaeT CYLLECTBEHHOE BMMAHME HA CKOPOCTb peakunn. OnTuManbHbIRA
TEMNEpPAaTYpPHbIA AuanasoH Ans KatannTUYecKoro BOCCTAHOBIEHMA 3aBUCWUT OT TUMa WMCMONb3yemoro kata-
nunzaTopa, Ho 06blvHO cocTaenseT oT 200 °C go 350 °C. Opyrve TMnbl KaTanv3aTtopoB UMetoT bonee HN3KyHo
ONTUMarkeHYK TeMnepaTypy.

Kak npaBwvno, Hu3kMe pabouune TemnepaTypbl KaTanuaatopa NpuBogAT K bonee MeaneHHOW CKOpPOCTM
peakumn U BO3MOXHOMY NPOCKOKY aMMunaka; npu atoMm obpabotka NO 3amennsaeTcs ¢ NOHWXeHWeM Temnepa-
Typbl cunbHee, Yem NO,. bonee Bbicokas TemnepaTypa NPpUBOAMT K COKpaLLEeHMIo CpoKa Cnyx0bl katanusaro-
pa v MOXeT NpuBecTu K okncrneHnio NH,, a Takke kK 06pasosaHunio JOMOMHUTENbHBIX OKCUMAOB a30Ta.

HwxHWiA Npegen TemnepaTyp cucTem M3bMpaTenbHOro KaranuTUYecKoro BOCCTaHOBMEHMWS, KaK Mpasu-
no, meHee adpekTnBeH ang paspywexua PCDD/F u moryT noTpe6GoBaTtbcs ONONHWTENbHBIE CNOW KaTanuaa-
Topa. HuskoTemnepaTypHbie CUCTEMBI 0DBIMHO TPeDyIoT YMCTBIX OBIMOBLIX Fa30B Ha BX0Ae, 0CODEHHO BaXHbI
HU3K1e KoHueHTpauun SO,.
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Hwuskass pabodyas TemnepaTypa M3bMpaTenbHOro KatanuTUYeCKOro BOCCTAHOBMEHUs TpebyeT Hanuuua
aBTOMAaTWYECKOro YCTPOMCTBA O4YUCTKWM, Hanpumep, 3onoobaysatens. TpebyeTcs perynspHas pereHepaums
4N yoaneHus conein ammMuaka. PereHepaumns B HU3KOTEMMNEPaTYPHbLIX CMCTEMAaX MOXKET TpeboBaThCa Kaxable
1000 y. Mpwu Takom YacToTe 3TO MOXET CTaTb NPoBNemMoit, NpuBeasa K NOBLILUEHUIO YPOBHS 3arpsi3HEHUA B KO-
HEYHbIX AbIMOBLIX rasax npumeHuTensHo K HCl n SO,.

Kputepun onsa onpefeneHus Tuna KkatanusaTtopa, KoTopblid 6ygeT ncnonb3oBaThes:

- TemnepaTypa ObIMOBbIX ra30B;

- Tpebyetcsa cokpaulenne cogepxanmns NO,;

- OONYCTUMBIM NMPOCKOK aMMUaka;

- OONyCcTUMOE OKMUCMEeHWe AMoKcuaa cepbl;

- KOHLEHTpaUWs 3arpsasHaLNX BeLLEeCTB;

- cpok cnyxbbl kKatanusaTopa;

- noTpebHOCTE B AOMNONHUTENBEHOM paspyLlueHnn razoobpasHeix PCDD/F;

- KOHUEHTpaLUWs Nbifv B ObIMOBbIX rasax.

Cpok UCcronb30BaHWsa KaTan1M3aTopos OrpaHuYnBaloT:

- nopya: Koraa akTUBHbIV LIeHTp kaTanuaaTopa 3abrokMpoBaH CUMBLHO CBA3AHHBIM COedUHEHUEM;

- OTNOXEHWA: Korha nopel 3abnokMpoBaHbl MEMKUMKW YacTuLaMu UnM CKOHAEHCUPOBABLUMMUCS CONs-
MK, Takumn kak Bucynedar ammonns (NH,HSO,) — ¢ atum mMoxHO BOpOTLCA COKpalleHMeM KOHLeHTpa-
unm SO, Ha Bxoge, addeKT 4acTuYHO 06paTM NOBTOPHLIM HAarpeBoM KaTtanusaTtopa;

- CMNeKaHWe: KOraa npu CrMLWKOM BbICOKMX TeMnepaTypax MUKPOCTPYKTYPbI KaTanusaTopa paspyLlalTcs;

- 3p0o3us: n3-3a PU3NYECKUX NOBPEXKOEHWUN, BEI3BAHHBIX TBEPALIMU TENAMU M YacTULLEMU.

Kak npaBuno, cpok cnyxbbl KaTanM3aTtopoB COCTABNSAET OT TPEX 40 MNATH MeT.

Kannu Ha BbIXO4e U3 CUCTEMbl ra3004YMCTKU, KOTOPbIE BbI3LIBAIOT OTMOXKEHWE COMei, CUMTATCA OOHUM
N3 BaXKHEWNLLMX (haKTOPOB, YBEMWYUBAIOLLNX CKOPOCTb CHMXKEHWA 3hEeKTUBHOCTM KaTanuaaTtopa.

Cpok cnyx0bl kKaTanusaTopa — 3TO KOMWYECTBO YacoB 40 TOr0 MOMEHTA, KOr4a katanusaTop He MOXeT
obecne4ynTs Tpebyemoe cokpalleHne cogepxanna NO, 6e3 npesbileHUs MaKCMMarbHOro COrnacoBaHHOro
ypoeHs npockoka NH,. CnefosaTenbHo, Npu NpUHATAWM PELIEHUs O NPUMEHEHUU M3BupaTensbHOro KatanmTu-
YeCKOro BOCCTaHOBMEHWS, CredyeT cornacoeaTth npeaensHble 3HaveHus sbibpocos n ana NO,, n ana NH,.

CokpaleHue Beibpocos B aTMocepy npu ucnonssoeaHun SCR npueeneHo B Tabnuue 20.

Tabnuua 20— YpoBHuU BeIBpocoB npu ncnonb3osaHum SCR

3hheKTUBHOCTS LOoCTUrHYTBIW YpOBEHb BbIGpOCOB
Rewacreo COKpa”“eH””D/ cpefHenony4aco- CPeaHECYTOUHBIN, CpedHeroqoBow, yOernbHoe 3HaueHue,
ROACPHEHNUA, o BOW, Mr/m3 mr/m3 mr/m3 r/T OTXOQ0B Ha BXOge
NO, He menee 80 Ot 50 no 200 OT140 po 150 Ot 40 no 120 Ot 220 no 660
NH5 HepoctynHo O13 030 Ot 30010 He Gonee 3 He Gonee 17

CneunansHo CnpoeKTUPOBaHHbIA (4ONONHUTENBHLIA CMOK KaTanu3atopa, bonee Beicokasa pabo4yas TeM-
nepatypa) Mmoaynb SCR Takke MOXeT KatanuTtuyeckn yHuutoxate PCDD/F. 3 deKTMBHOCTL YHUYTOXEHWSA
PCDD/F coctaenset ot 98 % go 99,9 %, obecneunBas Beibpocel PCDD/F B guanazoHe 0,05—0,002 Hr/m3
TOKCMYECKOro 3KBUBaneHTa.

MpumeHeHne SCR 06bI4HO NpuBoauT K Gonee HU3KMM ypoBHAM BeiGpocos NO,, 4em npuMeHeHune apy-
rmx metogoB. OcHOBHbIMKM HegocTaTkaMn SCR ABNAKTCS BbICOKME KanuTanbHbie 3aTpaThl M aHepronoTpebne-
HWe (Kak NpaBuno, NPUpPOaHLIA ras, CBeTNnble HedTenpoAyKTLl UMK Nap BLICOKOTO AAaBMeHUs), KoTopble Heob-
XOOUMbI ANs NOAOEePXKU NoJorpeBa AbIMOBLIX ra30B 40 TeMnepaTypbl peakuuun katanuaartopa. MNpaBunbHbIA
BbIOOp cucTeM, cnocobHbIX 3ppekTUBHO paboTaTk NPU HMKHEW rpaHuLEe 3TOro guanas3oHa TeMnepartyp, U
Mcnonb3oBaHue TennoobmeHa, CoKpawaoT A0ONONHUTENbHbIE NOTPEOHOCTU B SHEpPruu.

7.6.2.2 CenekTMBHOE HEKaTanMTU4YeCcKkoe BOCCTaHOBNEHWE

Mpy McnonbL30BaHWMM TEXHOMOTMM CEMEKTUBHOMO Hekatanutuyeckoro BocctaHosneHus (SNCR) okcuabl
asota (NO+ NO,) yaanswTca NocpeAcTBOM CENekTUBHOTO HekaTanuTUYecKoro BocCcTaHoBneHus. Mpu wc-
NMonb30BaHUN 3TOW TEXHOMOrMM BOCCTAHOBUTENL (KAK NpaBumno, amMuak UM MoYeBMHA) BBOOUTCA B Mevb U
pearupyeTt ¢ oKkcuaamu azoTta. Peakuuu npoucxoddaTt npu Temnepatypax mexay 850 °C u 1000 °C, ¢ 3oHamu
NOBLILIEHHON M MOHWXXEHHOW CKOPOCTKU peakuMn B npegenax aToro guanasoHa.
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Cokpaluenne conepxanunsa NO, 6onee 4yem Ha 60 % — 80 % ¢ ncnonbaosaHuem TexHonorun SNCR Tpe-
byeTt pobaBneHuns BonblwKMx 06bEeMOB BOCCTAHOBUTENSA. ITO MOXKET NPUBECTM K Bbibpocam aMMmaka, Takke
M3BECTHLIM KakK NPOCKOK aMmMMUaka.

MpuMeHeHMe Mo4yeBMHbI BMecTo ammmuaka npy SNCR npuBoguT K OTHOCUTENbHO OonblUMM BbIDpO-
cam N,O no cpaBHeHWo C UCMONb30BaHNEM amMuaka.

B uensx obecnevyeHus onTUManbHOrO UCMOMb30BaHWs aMmMuaka Npu pasnnyalroLMxcs 3arpy3sKkax, Bbi3bl-
BAKOLLMX M3MEHEHNS TeMnepaTtypbl B kamepe cropaHns, NH, moxeT BbiTh BBeAeH B HECKOMNBKO CNOes.

MpK NCNONb30BaHWM MOKPOW CUCTEMbI O4MUCTKU M3OLITOK ammuaka MoxeT ObiTh yaaneH B ckpybbepe c
BOASIHBIM OpoOLUeHWeM. AMMUAK MOXET 3aTeM U3BMEeKaTbCs U3 CTOYHbBIX BOA CKpybbepa 1 nogaeatecs obpaTtHo
B CUCTEMY M3bMpaTenbHOrO HeKaTanuMTUYEeCKOro BOCCTaHOBIEHUS.

BaxHoe 3HauyeHune ana ontummsaumm npouecca SNCR nmetoT: achpekTuBHOE CMellMBaHUe ObIMOBbIX
rasoB 1 peareHToB, NpeAHa3HavYeHHbIX AnA cokpalleHus cogepxannsa NO,; spema npebbiBaHua rasa, gocra-
TOYHOE A4S TOro, 4ToBbl NPOU3OLLNM peakuun, Heobxoaumele ANa cokpalleHns cogepxanua NO, .

B cnyyae npumeHeHus nuponusa v rasmdukauymm ontummsauus SNCR gocturaeTtcs nyteM BBeOeHUs
peareHTa B 30HY FOPEHUSA CUHTE3-ra3a C XOpPOLUO KOHTPONUpYeMoin TeMnepaTypoil U apekTUBHBIM CMELLIN-
BaHWEM rasa.

B npouecce SNCR ammuak (NH5) unu mouesuHa [CO(NH,),] nogatotcsi B neyb B UENsAX yMEHbLUEHUS Bbl-
6pocos okcnaos asota. AMMuak Hanbonee addekTnsHo pearupyet ¢ NO, npu Temnepatypax mexay 850 °C
1 950 °C, xoTsi MpW MCMNONb30BaHMM MOYEBUHLI 3hhekTuBHbI Temnepatypbl go 1050 °C. Ecnun temnepatypa
CINWLLKOM BbICOKa, KOHKYPUPYIOLLMe peakumy okmcnenuns obpasyot HexenatenbHele NO,. Ecnv Temnepatypa
CINWLIKOM HU3Ka UNu Bpems npebbiBaHna HegocTaTouHo Ans peakuuun mexay NH; n NO,, addekTuBHOCTL
cokpatleHun conepxaHus NO, cHWXaeTca u MOryT BO3pacTu BbIBPOCH! OCTATOYHOTO aMMuaKa: 3ToT npouecc
HasblBalT NpockokoMm NH4. HekoTopblil MpoCKOK aMMuaka Bcerga NpoMCcXOaMT BCMEACTBME XMMUYECKOW pe-
akumy. [lononHutenbHbi Npockok NH,; MoXeT BbiTh Bbi3BaH M3OLITKOM peareHTa unu nnoxo onTMMU3NpOBaH-
HbIM BHECEHWEM peareHTa.

OueHKa NpUMEeHMMOCTUM AaHHOro Noaxoaa npuseneHa B Tabnvue 21.

Tabnuuya 21— Cdepa npumeHennsa SNCR

Kputepuia OueHka/npumedaHue
Bua otxonoB Nobon
[unanazoH paamepoB npeanpu- Mobon

ATA

HOBbIefﬂeﬁCTBleLLWIE npegnpu- B HEKOTOPbIX CYLUECTBYHLWUMX YCTAaHOBKax pacnonoxeHrne TO4eK HarHetaHma mMo-

ATUSA ¥eT ObITe NpobneMaTU4HbIM
Me:xTexHonoruyeckas copme- Bonee Bbicokue O03bI MOTYT BbITe UCNONBL30BAHEI (1, CrEAOBaTENLHO, OOCTUIHYThI
CTMMOCTb Gonee Huakne Boibpockl NO, ) Be3 yTeyek ammuaka npu UCNomnb30BaHWN fanee

ckpy6OepoB ¢ BOOAHBIM OpOLLEeHWeM (KOoTopble NornowatoT U3bbiTOK aMMmnaka).

B Takux crniyyanx cpefcTBa Ans yaaneHus ammuaka moryT notpeboBaTteea ans co-
KpaleHus cogepxaHus NH; B CTOYHbIX BoAax — u3BneveHHbln NH; MOXeT BbiTh
NMOBTOPHO MoAaH B cUCTEMY M3BMpaTenbHOro HEKaTanUTUYECKOro BOCCTAHOBMNEHNS

O6bI4HO MakcumanbHas achheKkTMBHOCTb CokpalleHnsa cogepxaHus NO, npu npuMeHeHun aToro noa-
xofa coctasnseT okono 75 %. MNMoatomy SNCR ob6bi4HO He ucnonb3yeTcs, korga Heobxognmo Bonee 3Ha4u-
TENbHOE COKpaLLleHWe CodepKaHust; Kak NpaBuio, OHO MOXKET UCNOMb30BaThLCA NPY YpPOBHE BbIOPOCOB oKcuaa
asota Hwxe 100 m/m3 (cpegHecyTouHoOe 3HaueHue). Bonee BbicOKMe O03bl peareHTOB, HeobxoauWMble AnNs
OOCTUXKEHMA YPOBHS COKpalleHus copgepxXaHua bonee 75 % npuBogdaT K TOMY, YTO ANS AOCTUKEHUS YTEUKU
aMmuaka mexee 10 mr/m3 MoryT notpeboBaTbCa AOMONHUTENLHbLIE MEpPbl, HANPUMEP, UCMONb30BaHUe ckpyb-
©epoB C BOASHLIM OPOLUEHWEM W NOCnenyLlee perynupoBaHne COAepKaHus aMMuaKka B CTOHHbIX BOLaX.

Moaxon NpUMeHsT Tam, rae:

- OOMYCTUMOE CpefgHecyTOYHOe MpeferbHoe 3HavYeHue BbIOpocoB ycTaHasBnvBaeTcs Mexay 100 u
200 Mr/m3;

- MpOCTpaHCcTBO HegocTynHo anst SCR;

- OOCTYMHbI NOAXOASLME MecTa ANs BBeAeHUs peareHTa (BKMOYAs MX TeMNepaTypHbIi pexum).
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Ecnu ponyckaetcs cbpoc boraTeix aMMUakoM CTOYHbIX BOZ, UCMONb30BaHWE 3TOMO NOAX0A4a COBMECTHO
C MOKpPbIMW CMCTEMaMMW OYMCTKM AbIMOBbIX ra3oB byneT 6onee 3KOHOMUYHbLIM, NOCKOIbKY He ByOeT HUKaKuMx
TpeboBaHUI K yoaneHUo aMmMuMaka. 3To He OTHOCUTCS K APYTMM CUCTEMaM OUYUCTKU ObIMOBLIX ra30B, NpU UC-
NMonb30BaHUN KOTOPLIX HE 0BpasyeTcs CTOYHLIX BOA.

Mpw peanusauMn 3TOro noaxoda Hawbonee 3Ha4YMMble KOMMMEKCHbIE BO3OEACTBUS HA OKPYXKaOLLYH
cpeay:

- noTpebneHne aHeprum (MeHee Yem npu SCR);

- BO3MOXHOCTb 06pasosaHns N,O (3HauuTenbHoe BnuaHWe Ha rmobanbHoe NoTenneHune) n aMmmunaka,
ecnu npouecc SNCR He koHTponupyeTcs;

- pacxop peareHTta (bonee 4Yem npu npumeHeHun SCR);

- YTEYKM aMMUaKka MoryT MPUBECTU K 3arpsi3HEHMIO OTXOA0B W CTOYHbIX BOL,; BO3MOXHO BOCCTaHOBMNEHUE
ammMuaka.

B cuvctemax O4MCTKM AbIMOBbLIX ra30B Ha OCHOBE W3BECTW, MOMYCYXWX, CYXMX W MPOMEXYTOYHbIX yTeu-
kn NH4 agncopbupytoTcs CaCIz, obpaszoBaswwumcs npu yaanenun HCI. Ecnu ocagok BnocrnegcTeumu nonagaet
B BOAy, MoHbl NH, BbicBOGOXAaOTCA. 3TO MOXET UMETL NnocrneacTeus npu obpaboTke TBEPAbIX OTXOA0B M UX
cTabunmaaummn LeMeHToM.

CokpalleHue Belbpocos B aTMocdepy npuBeneHo B Tabnuue 22.

Tabnuua 22— Beibpocel B aTMocdepy npu Ucnons3oBaHuy TexHonorum SNCR

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Schcpex- LOocTUrHyTeIV YpoBeHb BbIOpOCOB
TUBHOCTb yaensHoe
Beuectso cokpaLlerus ;pee.‘u::rg): cpegHecyTod- | cpegHerogo- | 3HadveHwe, r/T Mprmeuatine
co,u,ep>;a- y'-IM”MEBl a. HbIiA, Mr/m3 BOA, Mr/m3 OTX0O0B Ha
HUa, % BXOMe
NO OT1 30 oo Gt 155 OT 80 Ot 70 OT1 390 3aBucuUT OT 4O3UPOBaHNA,
A 75 oo 300 no 180 no 180 no 1000 OTXOA0B M TUMa Neyvn
Camble HW3KWUe Npu UCMNomnb30-
NH, Hepoctyn- OT58060 | 0730015 | OT1706 | OT6 033 BaHWM CKpyO6OepoB ¢ BOASHbLIM
HO opoweHveM. CM. npuMedaHne K
Tabnuue

MpumevaHus

1 BeiBpockl N,O BLICTPO pacTyT ¢ yBenuyeHnem 003MPOBKM peareHToB, HeoBxoauMbIX ANA OOCTUMHKEHUA YPOBHS
cogemxanna NO, Hwke 120 mr/ (VEN

2 Beibpockl N,O 3aBucAT OT Temneparypbl peakuum (Neun) 1 3a4encTBoBaHHbIX peareHToB. Kak npasuno, Gonee
BbICOKM BbIBPOCHI N,O Npy MCNOMNb30BaHNKM MOYEBHHBI, @ HE aMMMaka.

3 lMpw Ucnonb3osaHUM MOYeBUHBLI BbIBpockl N,O MOTyT BbiTh BhiLLE.

4 [na poctuxeHua Gonblieih adekTMBHOCTK cokpalleHns cogepxanua NO, Heobxoammel Goree Bbicokue
[03bl peareHTa, KOTOpble MOMyT MPUBECTU K NOBbILWEHUIO npockoka NH, koTopblid MoxeT BbiTe noTom abcopbrpoeaH
nocrenyoLlwen MOKpPOA CMCTEMOW OYMCTKW ObIMOBLIX ra3oB, 4TO, oAHako, notpebyeT npoBedeHWs MEepONpUATUN,
BbI3BaHHbLIX €r0 NPUCYTCTBMEM B CTOMHbIX BOLAX, HanpuMep eoinapusanmna NH..

OcHoBHbIM UCTOYHUKOM BbIGpocoB N,O npu SNCR faBnsetcs ucnosib3oBaHne MO4eBUHbI BMECTO am-
Muaka (4To NpuBOAMT K yBenuyeHuio Beibpocos N,O B 2—2,5 pasa). Uto6bl cokpatute o6pasosaHune N,O,
BaXXHO ONTUMU3MpPOBaTh BbIGOp peareHTa (aMMUaka Unu MOYeBWHLI), a TaKKe KOHTPONMPOBaTk YCNOBUA TeX-
Honoruyeckoro npolecca (ocobeHHO CMellnMBaHUe rasa, TeMnepaTypy M NPOCKOK ammuaka).

MpumeHeHne SNCR Takke MoxeT cnocobcTBoBaTh cokpalleHuio obpasosaHua PCDD/F.

7.6.2.3 Ontumusauun seibopa pearenTa Ana cokpauleHnsa cogepxanna NO, npu ncnonb3osaHnn cenek-
TWBHOTO KaranmTuyeckoro Bocctanosnerus NO,

PeareHThbl, ucnonb3ayemele npu SNCR, — ammuak u moyeBuHa. Vx npenmyllecTea M HELOCTATKM B 3TOM
kayecTBe uanoxeHsl B Tabnuue 23. MNpwu Boibope peareHTa HEOBX0AMMO YUUTLIBATE PA3NMYHbIe OCOBEHHOCTH
aKcnnyaTaumnm, CTOUMOCTHbIe hakTopel M hakTopbl NMPOM3BOAMTENLHOCTM B Lenax Bbibopa onTuManbHoro
peareHTa Ans KOHKPETHOW YCTaHOBKN.
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Tabnuua 23 — lNpenmyllecTea U HEQOCTATKM MOYEBMHBLI M aMMKaka npu nenonb3oeaHn SNCR

Pearent [MpenmyLiecTeo Hepocratok
AMMMaK bonee BLICOKMIA NOTEHLMAN COKpaLLEeHMs bonee y3knr paboynini guanasoH Temnepatyp
cogepxarusa NO, (ecnv npouecc TwarensHo (850 °C — 950 °C), nostomy Tpebyetcs Gonee
onTuMuaMpoBaH). Bonee HKMaknin yposeHb N,O | rmyBokas onTvMmsaumns. YpoBeHb 0NacHoCTH
BbIGpocoB (10—15 mr/m3) npu nepemMeLleHn U xpaHeHuu Bolle. bonee

BbICOKas CTOMMOCTb B pacyeTe Ha TOHHY
oTXx0d0B. YTeuka aMmmMuaka okono 10 mr/m3.
OTxoabl NaxHyT Npy YBNaXKHEHUW

MoueBuHa Pabouuii gnanasoH Temneparyp wupe Bonee HW3KkWIA NnoTeHUMan cokpalwleHns
(540 °C — 1000 °C), noaTOMy KOHTPOIb copepxanua NO, (cM. aMmmuak npu ycrnoeuu
Temnepartypel MeHee KputudeH. Huxe ypo- onTuMK3aumy npouecca). bonee Beicokuii
BEHb OMACHOCTW NPWU XpaHeHUn 1 nepemMeLle- ypoBeHb BbiopocoB N,O (25—35 mr/m3) u,
H1W. Bonee HKU3Kasa CTOMMOCTb B pacyeTe Ha crnepoBaTteneHo, NoTeHuMan rmobansHoro no-
TOHHY OTXOZOB TenneHws. YTeuka aMmmmaka okono 1 mr/m3
MpumeuyaHune — bonee HU3KAA CTOMMOCTbL MOYEBWHBLI ABMSETCA Hawbonee zHa4umbiM hakTopom Ans

CpaBHWTeNbHO HebonblMX NpeanpuaTuid. [ns Gonee KpynHbIX NpednpusTWil BGonee BbICOKAs CTOMMOCTb XpaHeHWs
aMMuaKa MOXeT ObiTb MOMHOCTLH CKOMMNEHCUPOBaHa Bonee HU3KOW «XMMWUYECKON» CTOMMOCTLIO.

BbiGop Mcnonkayemelx peareHToB NPUMEeHUM KO BCeM CUTyalusaM, [1e UCTOoMNb3yeTcs CoKpalleHne co-
nepxaHus NO, nocpeacTsoM nabupatensHoro HekaranuTN4eckoro BOCCTaHOBIEHNS.

OnTumanbHbIA BeIGOp peareHTa NPUBOAMT K ONTMUMK3aUMM cokpallenua obpasosanus NO, ¢ MUHK-
ManbHbIM NPOCKOKOM aMMuaka U MUHMManbHbIMU Beibpocamin N,O.

Mcnone3osanne 0bonx peareHTOB NPUBOAMT K COKpalleHuto Beibpocos NO,. Buibop peareHTa, KOTOpbiii
nyJile BCero NOAXoAWT ANA KOHKPETHbIX XapaKTepUCTUK FOPeHUsa B Nevu, MOXeT NpusecTu k bonee aHayu-
TeNnbHOMY COKpalLLeHMI0 BbIBPOCOB: pearnbHoMy cokpalleHno o6pasosannsa NO, ¢ MUHUMaNbHLIM NPOCKOKOM
ammuaka v obpasosaHvnem N,O.

7.7 CokpaleHue BbIGPOCOB NONMXIOpUAHOro AnGeH3onapagnoKCUHa/MonnuxIopugHoro
AunbeH3odypaHa

PCDD/F moryT 06pa3oBbIiBaTbCs NOCME BbIXOAA U3 NeYn U3 NpeKkypcopoB (MpeaLllecTByOLWNX coeaquHe-
HWK). Mpekypcopbl — 3TO, HANpUMep, NONUXNOPUPOBaHHbIE AU(EHWMBI, NONUXNOPUPOBaHHbIE BuheHnnme-
TaHbl, XNopbeH30Mbl U XNOPruapoKcUBeH3omn.I.

PCDD/F moryT Takke 0bpa30BbIBATLCS B KaTanUTUYECKUX peakuWUsiX yrmepoda UMM YrmepofHbIX CO-
€OWHEHWI C HEOPTraHUYECKUMWU COEOUHEHMSIMK XIopa C OKCUAAMKM MeTanmnoB, Hanpumep, megn. 3T peakuunu
OyoyT npoucxoauTh NPEMMYLLECTBEHHO C 30MbHOW MbIMbBI UMK MbiNbK OT UNLTPOB MpW Temnepatype oT
200 °C go 450 °C.

Cnegytowme MexaHn3Mbl NPUBOAST K 06pa3oBaHUI0 AMOKCMHOB/bYpaHOB NpW CHKUraHWK OTXOO0B:

- obpasoBaHne PCDD/F 13 yxe Hanm4yecTByHLLUX Uin 06pa3oBaBLUMXCH B NMEeYMU XNOPUPOBaHHLIX yrne-
BOAOPOAOB (Takux Kak xnoprugpobeHson nnu xnopbeHson);

- HOBBIV CUHTE3 MpU HU3KUX TeMNepaTypax (Kak npaBuno, HabnwgaeTcs B KOTNAax, CyXUX 3MeKTpocTaTu-
UYECKUX MbINeynoBUTENsx);

- HenonHoe pasnoxeHne PCDD/F, nocTaBNeHHOro ¢ OTX04aMu.

OnTtumansHoe JoXuraHue ObIMOBbLIX F230B B 3HA4YMTENbHOW CTeneHn paspyllaeT npekypcopbl. Obpaso-
BaHue PCDD/F 13 npekypcopoB Takum obpazom nogasnsercs.

BriBpockl opraHMyeckux yrneBoAOpPOAHbLIX COEAUHEHUA MOXHO YMEHbLUNTL NOCPEeACTBOM AaNbHERLEro
OCaxaeHus MbINM U a3p0o30nei, Tak KaK 3TU 3arpa3HALLME BELLECTBA NPENMYLLECTBEHHO aacopbupyTes Ha
MEnKon hpakunM Nbinu, a TakKe YCUNEHHbIM OXNaXAeHWEM (KoHOeHcaUnen) AbIMOBLIX ra30B.

7.7.1 MpuopuTeTHbLIE NOAXOALI K NpeaoTBpalleHNI0 06pa3oBaHua nonuxnopugHoro gubeHsona-
paguoKcuHa/nonuxnopuaHoro aubeHsodypaHa

OcHoBoW npegoTtepalweHusi obpasoBaHua PCDD/F Ha mycopockuraTenbHblX 3aBOAax SBMASeTCA Tlia-
TEMbLHO YNPaBnsaeMblA NPoLecce ropeHus, NpenaTcTByOLWNA obpa3zoBaHno NnpekypcopoB. [NpruopuTeTHsIE Noa-
X0kl K NpegoTBpalleHnto obpasoraHmsa PCDD/F BknoualoT Mepbl, KOTOPbIE MPUMEHSIOTCA ANSA YNyYLLIEHUS
CropaHusa U NPUBOOAT K YNy4lleHUo NPpOU3BOOMTENBHOCTU CHUTAHUS B LEMNOM, BKMOYASA CHIXKEHWE BEPOST-
HocTK obpasoeaHua PCDD/F.
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7.7.1.1 Obwwe nogxodbl, NpMMeEHAEMble 40 TepMUYeckon 06paboTkK, CBA3aHbLI C KOHTPOMEM WM Nogro-
TOBKOW OTXOLOB Nepef Ux cxuraHnem. B peaynbrate npyMeHeHUsA 3TUX METOOOB MOXHO A0CTUYb YNy4lUeH-
HbIX XapakTepUCTUK CTOpaHnUs U Nony4YnTb MHAOPMALMIO O COCTaBe OTXOAOB, YTO CNOCODCTBYET yNyylUEHNU
nocneayrLUero ynpaeneHua NpoLeccoM ropeHust U CHUXaeT BeposATHOCTE obpasoearust PCDD/F.

7.7.1.2 TwaTtenbHO KOHTpONMpyemoe cropaHue cnocobeTryeT paspyLieHuo PCDD/F 1 nx npekypcopos,
KOTOPbIE MOTYT COAEPXKaTbCs B OTXOAaX, W NpenaTcTByeT 06pasoBaHUi0 HOBLIX NMPEKYPCOPOB. TN Noaxodbl
MMEIOT KIMYeBoe 3HavyeHne Ans NepBMYHOro cokpauleHus Beiopocos PCDD/F Bo Bce NpUpoaHbie cpeabi.

7.7.1.3 B 30Hax pekynepauuu aHepru nedel Hambonee BaXXKHOW 3afadven siBNsieTCA nNpegoTBpalleHue
noeTopHoro obpazoeanns PCDD/F. CnenyeT yoenuTe 0co60e BHUMaHWe Hannyuo NpekypcopoB U AeTankbHo-
MY NMPOEKTUPOBAHWUIO TEMMNEPATYPHLIX 30H, rAe Benuk puck obpasoeanus PCDD/F.

7.7.2 NpepynpexgeHue NnoeTopHoro obpasoeaHus PCDD/F B cucteMe 04MCTKU OALIMOBLIX ra3oB

7.7.2.1 CokpalLeHne BpeMeHn npebbiBaHnA MbiNeHacbILWeHHoro rasa B 3oHe TemnepaTyp ot 450 °C go
200 °C cHuxaeT onacHocTb obpasoaHmua PCDD/F 1 aHanorM4Hbix coenHeHW.

Ecnu neineyganeHne NnpousBogMTCS B 3TOM AWanasoHe Temneparyp, Bpemsi npebbiBaHus 30MbHOM MbInu
B 3TOM 30HE NPOANeBaeTcs, YTo yBenuunBaeT puck obpazoeaHua PCDD/F. ObopynoBaHue ons neineynane-
HWA (Kak npaeuno, npencTaensaolee cobon sNekTpocTaTUdeckne NbiNeynoBUTENU N pyKaBHble QUNLTPLI),
akcnnyatupyemoe npu Temnepatypax ceoiwe 200 °C, ysenuunaeT puck obpasosaHus PCDD/F. Temnepa-
Typa Ha BXOOe B 30HY NbineyganeHus OofhKHa NoAAep)KMBaThCs Ha ypoBHe Huwxe 200 °C, yTto gocturaercs
cnegyowmnm obpaszom:

- OOMOMHWTENbHBIM OXNaXOEHWEeM KOTNna: YCTAHOBMEHWE B KOTNE TeMnepaTypHoOro Auvanas’oHa
450 °C — 200 °C camo no cebe A0MKHO OrpaHnyunTb HanuM4ue Neinu, npeaynpenus nepenady sTol npobnemel
Janee no TeEXHOMOTMMYECKON LieMnoYKe;

- YCTaHOBKOW BallHW C pacnbINnUTenbHBIM OpOLUIEHUEM NS CHUXEHUA TEMNEePATyphbl Ha BbIXO4E U3 KOT-
na go ypoBHsi Hke 200 °C Ha nocrnegylowmnx cTagusax O4MCTKA OT Nbinu,

- MOSHbIM OXMaXkgeHwem 40 Temnepatypbl npumepHo 70 °C, 4TO OCYLLEeCTBNAETCS Ha NpeanpuaTUsx,
rae oxnaxgeHue Kotna oTCyTCTBYET, M OBbIYHO TOMbKO TaM, r4e CyLecTBYeT NoBbILEHHasa onacHoOCTL 06paso-
BaHWS JUOKCUMHOB B CBSI3W C XapakTepoM CXUraemblX OTXOA0B (HanpuMep, OTXOAb! C BEICOKAM COAEpPXKaHUEM
nonuxnopupoBaHHbIx audeHnnos). OxnaxaeHue go 70 °C asnaetca oOLWeNnpYHATLIM NOAXOA0M Ha 3aBoAax
Mo CKWUraHUK ONaCHbIX 0TXO40B B XMMUYECKON NPOMbILLINEHHOCTHI.

MoxeT BbITb peanv3oBaH TennoobmeH ras/ras (raz u3 ckpy66epa Ha Bxoge/ra3 u3 ckpyb66epa Ha Bbl-
xoae).

7.7.2.2 OueHka NnpUMeHUMOCTW AaHHOTo Noaxoaa npueeneHa B Tabnuue 24.

Tabnuua 24 — OueHka NPUMEHNUMOCTI NOAXOAOB K NPEAOTBPAaLLEHN0 NoBTOpHOro obpasosarHus PCDD/F

Kputepun OugeHKa npumMeHMMocTU/NpuMeYaHue

Bwa otxopoB OcobeHHo BaXHO yOenuTe BHUMAHWE HAMUYNIO OTXOLOB, COAEPKaLLUMX NONMXno-
pUpOBaHHbIA AUheHUN, NoBbILWALWKIA onacHocTb obpasosaHus PCDD/F

[nanasoH pasMmepoB npeanpu- Mogxon NpUMEHUM Ha BCex NpeanpuaTUaAX HesaBUCKMMO OT pasMmepa
ATUIA

HoBble/geicTeyoWwMe npeanpu- CnoxHee BHEOPWUTL B CYLLECTBYIOLME TEXHONOMMYECKMEe NpoLecehl

aTnA
MexTexHonormyeckas coBme- 3HaunTenbHble Npobnembl MPUMEHUTENBHO K TEMNEPATYPHOMY DEXUMY
CTUMOCTb

KntoueBble thakTopsbl Het

Ha ,D,EﬁCTBy]-OLLI,MX npeonpruaTmnax I'IO,CI,OGHbIE‘ M3IMEeHEeHNA TpeGyFOT AeTanbHOro nepecMmoTpa npouecca
OYNCTKW ObIMOBbIX ra3os, 0CODEHHO B 4YacTu pacnpegeneHnd Tenna n ero MCnonb3oBaHUA.

Ha CyWeCTBYRLWUX npennpruaTudax, rje Teepible OTXo4bl N OAbIMOBbLIE Fa3bl YXKe 06pa6aTblBal-DTCFl Cc SCb-
Cbe}(TlABHbIM paspyweHnem OSDEQOBEBLUMXCFI ANOKCUHOB (Hanpmmep, M36mpaTeanoe Katanutn4yeckoe BOC-
CTaHOBINEeHWEe NPUMEHUTENDBHO K rady B COYMeTaHun C TepMM‘-IECKOﬁ OGpaGOTKOﬁI 30MNbHOM F!bIJ'IVI), npevmMmyllie-
CTBa BHeOpPeHWA 3TOro noaxoa COKpaLlakTCA.
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7.7.2.3 37T0T noaxod NpUMeHsieTca Tam, rae:

- cywecTtByeT 06eCrnokOeHHOCTb B OTHOLIEHMW BO3MOXHOro obpasoBaHis PCDD/F B paMkax TexHomno-
rMYeckKoro npouecca;

- cyulecTByeT 06ecnoKoeHHOCTh B OTHOLWEHUU KoHueHTpauwnin PCDD/F aBcopBeHTax cUcTem OUYUCTKM
ObIMOBbIX Fa30B, HY)XOAKLKUXCA B yOaneHuu;

- CXWraemble BUAbl OTXOLOB HECYT BbICOKYHO onacHocTb obpasosaHus PCDD/F.

7.7.3 YpaneHue nonuxnopugHoro gebGeH3onapagMokcuHa/monuxnopupgHoro gubeHsodypaHa c
NOMOLLLK CeNieKTUBHOIO KaTannTU4YecKoro BOCCTaHOBIEeHUs

7.7.3.1 Cuctembl SCR ucnonbayotes Ans cokpaileHus cogepxanusa NO,. OHu Takke paspylialoT ra-
3006pa3Hble PCDD/F (He cBsi3aHHbIe YacTULAMU) C MOMOLLBI KaTanMTUYECKOrO OKUCMEeHUs; B 3TOM cly4dae
cuctema SCR pomkHa BbiTh paspaboraHa cooTBeTcTBytoWwaa cuctema SCR ¢ BonblIMM KONUYECTBOM CIo-
€B, YeM MpPOCTO ANA yaaneHus NOX. Mpw atom pgocTuraetcst ahdpekTnBHocTb yaanenus PCDD/F ot 98% po
99,9 %.

Ana komBuHmposaHHoro cokpalleHns cogepxaHuna NO, u PCDD/F B cucteme SCR o6bi4HO TpebytoTea
ABa-TpW Cros KaTanuaaTopa.

Mpu cxkuraHum oTxogoB bonbliasa YacTs obpaszosaewuxca B Bosayxe PCDD/F cBsA3aHa nbinbto, octanb-
Has WX 4acTb HAXOLWTCS B ra3oobpaszHoM cocTosiHuM. MeToabl nbineynaneHus No3BOMsT W3BMeYb Mbifb,
cogepxawytr PCDD/F, a cuctembl SCR (1 gpyrve katanuTuy4eckne MeTO4bl) TOMbKO paspyLuatoT MeHbLUYo
yacTe PCDD/F, Haxopswwytocs B rasoobpasHom cocTosiHum. CoveTtaHune noineyganeHus c ynanednem PCDD/F,
Kak NpaBumo, No3BOMAET NOMYYUTb Camblid HU3KMIA 0bLWKiA 06bem BbibpocoB PCDD/F B atmocdepy.

7.7.3.2 OueHka NpUMeHNMMOCTW AaHHOro noaxoada npueegeHa B Tabnuue 25.

Tabnuuya 25— OueHka NPMMEHMMOCTM M3BMpaTeneHOro KaTanuTM4ecKoro BoccTaHoBNeHna ana yctpadenna PCDD/F

Kputepui OueHka npUMeHUMocTI/ NpUumedaHmne
Bug otxonos [MpuMeHUM K nobbiM BUOAM OTXOO0B
[unana3zoH paamepoB npeanpu- MpumeHnM Ha NpeanpusaTUsX Noboro pasamepa, xoTa Hanbonee 3KOHOMUYECKM
ATURA oB0oCHOBAHO NpUMEHEHWE Ha CPedHUX W KPYMHLIX NpeanpuAaATUaX B CBA3KM C Kanu-

TanbHbLIMW 3aTpaTamMn

Hoeele/gencteytowme npegnpu- | MNpu npMMeHeHnn B KOHLE npouecca 06paboTku (Hanbonee Yacto) cMcTtema Mo-
ATAS #eT 6bITe fobarneHa k nrbomy TexHonorndeckomy npoueccy. CnoxHas mogep-
HM3aLWS 4719 UCMOMb30BaHUA Ha MPOMEXKYTOYHBIX CTaauAX

MexTexHonorm4yeckasi coBme- Ll,enecooGpaaeH Tam, rge TaKKe TpeﬁyeTCH 3Ha4YMTENbHOE COKpallEeHWE cogepxa-
CTUMOCTb HUA NOX. I'Io,qorpee ObIMOBbIX Ta30B, KaK npasuno, Tp86y9TC$| Ansa JOCTUXKEHUA
paGO‘-IVIX Temnepartyp MSﬁHpaTEﬂbHOFO KaTanutu4eckoro BOCCTaHOBMNEeHWnsA

Kntouesble hakTophl [MpocTtpaHcTBo, Heobxoanmoe ans obopynoeaHa M3bUpaTensHOro Katanutude-
CKOro BOCCTAHOBNEHUS

7.7.3.3 Tpwn peanusaumm 3Toro nogxopga Hambonee 3HAYUMbIMU KOMMNEKCHbIMUA BO3OEWCTBUAMKU Ha
OKpYKaloLLyio cpeay SIBMNSTCA:

- noTpebneHve sHepruu Ansa NOBTOPHOIO HarpeBa AbIMOBLIX ra30B ANA AOCTUMXKEHWA HeobxoauMon npu
n3bupaTenbHOM KaTanMTUYeCKOM BOCCTAHOBIIEHWM TemnepaTypbl peakunm;

- MOCKOMbLKY NpW UCMONb30BaHWMK AaHHoro nogxona PCDD/F paspylwatTcs, OHW He NepexonaT B TBep-
Oble 0TXOAbl (Kak MpU HEKOTOPLIX TEXHOMOrMAX agcopbuun).

MacwTtab KOMNNeKCcHbIX NPEeUMYLLECTB NS OKpYXatowel cpeabl, CBA3aHHbIX C pa3pylleHUemM BMecTo
agcop6umm PCDD/F, byget 3aBuceTb OT NpeAoTBpalLeHMs PUCKOB, CBA3aHHbIX C nocregyowmnm obpalleHmem
¢ oTxogamu, cogepxawmummu PCDD/F.

7.7.3.4 OphekTBHOCTE YHUUTOXeHUs razoobpasHbix PCDD/F coctaenset ot 98 % go 99,9 %, obe-
CMeymBas B COYETaHUKU C OPYTMMW NOAXOAaMU K OYMCTKE ObIMOBLIX FA30B KOHUEHTpauun Huke 0,1 Hr ToKcK-
YECKOro 3KBUBaneHTa/m3, yalle Bcero Haxogsack B gunanasoHe 0,05—0,002 HI/M3 TOKCUYECKOro KBUBAMNEHTA.

Kak npaeuno, SCR npumeHsaeTcsa nocne nepeoHavanbHoro obecnbinueanus. Mbink, KoTopas yaaneHa
Ha aTane npegBapuTenbHoOro obecnbinuBaHust, Oyget HecTu ¢ coboin agcopbupoBaHHble PCDD/F (310 MoxkeT
ObITb Mx Donblias 4acte). OTxoabl 3Tana npegBapuTenbHoOro obecneiMBaHKs, TakMm obpazomM, MoryT GbiTh
sarpsisHeHbl PCDD/F BHe 3aBUCMMOCTW OT Toro, npumMensietca SCR unu HeT. Takum 06pazom, yHUITOXeHVe
PCDD/F siBnaeTtcs npeumyliectsom SCR B 4acTu obecnevmBaeMoro cokpalleHus 3arpsisHeHHOCTM OTXO40B,
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06pa3oBaBLUMXCH B CUCTEME OYMCTKN ObIMOBbIX ra30B TOMbKO B TEX Cry4asx, korga ganee npuMeHseTca go-
O4YMCTKa OT MbINK.

Tawm, roe oTxonkl, 0bpa3oBaBlIMECH B CUCTEME JOOYUCTKA OBIMOBLIX Fa30B, HAMpPaBnaAKTCA 3a npefensl
npeanpuaTrs, 3To NPUBOAUT K 0OLLEMY COKpaLleHWto BbIDPOCOR JUOKCMHOB BO BCe cpeabl. Ecnu cogepxalune
OVOKCWH OTXOAbl M3BMEKAKTCH OTAENLHO (HanpuMep, ¢ NOMOLLLIO YINs) U3 ApYrMX OTX040B, 0Opa3oraBLIMXCS
B CUCTEME OYUCTKM AbIMOBbLIX Ta30B, W NEpexuratnTcs Ha npeanpusaTui, ecnn 3To paspeLueHo, To obuiee co-
KpalleHve cogepXaHna nogobHbIX 3arpasHSIoLIMX BELWECTB B OTX04aX, KOTOpoe MOrno Obl BbiTh JOCTUTHYTO C
nomotbio SCR B kadecTBe LONONMHNTENbHOMO METOAA paspyLueHns Nnogo6HbIX BELECTB, OKa3biBaeTcs MeHee
3HAYUTENbHbLIM.

NO, obpabatsiBatotcs npu SCR ogHoepemeHHo ¢ PCDD/F, o6ecrneunBas oueHb HU3KME BbIGPOCHI OK-
CYJOR a30Ta.

B tex HemHorux cnydvasx, korga SCR npumeHsieTcs nepeq 4pYrMMKU CUCTEMaMMK OYUCTKM ObIMOBbIX ra-
30B, cregyeT OTMeTWTb, 4To B Bnoke SCR He moryT o6pabaTtbiBaTbes cBAsaHHble nbinbio PCDD/F, 4to Tpeby-
eT nocnenywLLero nbineyaaneHns Ans COKpalleHnsa ux coaepXaHus.

7.7.4 YHnuTOXEHWe nonuxnopuaHoro aebeHzonapagnokcuHa/ nonuxnopugHoro aubeHsodypaHa
C MCNonb30BaHUEeM KaTanUTUYeCKUX PYyKaBHbIX PUNLTPOR

7.7.4.1 Ona cHuxeHus Boibpocos PCDD/F ucnonbaytoTca nubo nponuTaHHbie KaTanu3aTopoM uib-
TpoBarbHble pykaa, NMbo unsTpoBanbHOE BONOKHO, B KOTOPOM KatanusaTtop Obinl HEMOCPencTBEHHO cMe-
LWIaH C OpraHM4YeckuM MaTtepuanom npu Npou3BoACTBE BOMOKHA.

lasoobpasHbie PCDD/F nydwe paspyllatoTcs Ha KatanusaTtope, YeM B criydae agcopbuum yrnem (kak
B cUCTemax, npegycMmaTtpuBaolinx seegeHue yrna). ®pakumns PCDD/F, cBA3aHHbIX YacTuLamMu, MOXET BbiTb
yoaneHa nytem cpunetpaunu. KatanusaTtop He okaskbiBaeT BNUSHWS Ha PTYTh, U MO3TOMY, Kak NpaBuno, Heob-
XOOUMO MPUYMEHEHWNE OOMNONHUTENBHLIX METOA0B (HanpuMep, akTUBUPOBAHHOIO YIMs UMW CEPHLIX peareHToB
W T. 4.), 4tobbl yoanute pTyTh A0 YPOBHS, HEODXO4MMOIO Af1 COOTBETCTBUS COBPEMEHHOMY NpefderbHOMY
3Ha4YeHWo BoIOPOCOB B aTMoOCdepy.

Temnepatypa rasa Ha BXo4e B pyKaBHbI UNbTP AomKHA BbiTe cBbiwe 190°C ana obecneveHuns ad-
dekTueHoro pa3spyweHusa PCDD/F v ons npegoTtepalteHus agcopbuum PCDD/F.

7.7.4.2 OueHka NpUMeHUMOCTI OaHHOro Noaxoda npueeaeHa B Tabnuue 26.

Tabnuua 26 — OueHka NPUMEHWUMOCTI KaTanMTUYECKUX pyKaBHbIX (hUNLTPOB

Kputepui OueHKa npumMmeHMocTU/npuMedaHue
Bua oTxogos Iioboin
[wnanasoH pasmepoB npeanpu- MoGoi

ATUIA

HOBbie/ﬂeﬁCTByIOLLlMe npeanpu- Sto0T nogxoa NnpuMeHAeTCA Kak OnAa HOBbIX, Tak M ANnA CyLWeCTBYHLWKWNX TEXHONOI-
ATHA YeCKKUX npoueccos

MexTexHonorvyeckas coBme- Heobxognmo AONOMHUTENBHO PACCMOTPETL COKpaLLEHWE COOEDKAaHUA PTYTU
CTUMOCTb
KntoyeBble hakTopbl Het

7.7.4.3 lMogxon NnpUMeHAT TaMm, rae:

- HYXHO OCTWYb YPOBHA BbIGpocos PCDD/F Hke 0,1 HF TOKCUMYECKOro akBMBaneHTa/ms;

- OTCYTCTBYIOT nrowjagm Ans pasmeweHusa cuctem SCR 1 yxe NpMMeHSsIIOTCA anbTepHaTMBHbIE MeToAbI
cokpateHus cogepxanus NO,;

- ankTepHaTUBHbIE CPeACTBa yAaneHusa pTyTH yxKe NPUMEHSIIOTCA (KaTanuTu4eckne pykaeHble UnbTpbl
He yoanswT pTyThb).

7.7.4.4 Tpwn peanusauumm aToro noaxoaa Hambonee 3Ha4YUTENbHbIE KOMMMEKCHbIE BO3OENCTBUA HA OKpPY-
XarlLLylo cpegy BO3HUKAKT BCNeAcTBUE aHepronoTpebneHvs npu nepenage AaBrneHWs B pyKaBHbIX unbTpax
(Tak ke, KaK U NpyY UCNONb30BaHUK NKBLIX pPyKaBHbIX UNLTPOB).

Katanutuyeckue hunsTpbl, Kak NpaBumno, UCMomnb3yrTcs B KA4YeCcTBE 3aMeHbl ApYrux UNLTPOR, KOTO-
pble MOryT agcopbupoBaTth OWOKCMHBI MOCPEOCTBOM BBeAEHWUs aKkTUBMPOBAHHOrO yrnd. Vcnoneb3oBaHue ak-
TUBMPOBAHHOIO YrMs OAHOBpPEMeHHO obecneynBaeT MOrMOLLEHUE MEeTannuMueckoi pTyTh, Takum obpasom,
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yaaneHue akTVBUPOBAHHOIO YIMsi MOXET MPUBECTU K YBENMUYEHUIO BbIBPOCOB pTyTW B atmocdepy, ecnu He
MCMNONb3YTCA ansTepHAaTUBHbBIE METOObl yaaneHus pTyTu.

7.7.4.5 3chhekTUBHOCTE yHUUTOXEHMA PCDD/F Ha 3aBofax no cxuraHno TKO ¢ ucnonb3oBaHWeM KkaTa-
NUTUYECKUX PyKaBHBIX (hunbTpoB cocTaensieT bonee 99 %. KoHueHTpauumn PCDD/F B BeIBpocax cocTaBnsoT
meHee 0,02 Hr ToKcu4yecKkoro aKBuBaneHTa/m3 npyv KOHUEHTpauuax Ha sxode B 1,9 Hr/m3. ®unbeTphl Takke obe-
CrMe4yMBaloT NbineyganeHune.

7.7.5 YHMUTOXEHMe nonuxnopuaHoro gebeHsonapagnokcuHa/nonuxnopmugHoro gubeH3odypaHa
C NOMOLLLI0 NepeXuraHna agcopbeHToB

7.7.5.1 Yronb vcnonb3yeTcs Ans NornoleHns JUOKCUHOB (M PTYTW) HA MHOMMX YCTaHOBKaxX OMNS CXW-
raHMs OTXOoOO0B. Tam, rae MCMonb3yrTCA METOAbl U3BMNEYEeHUA pTYyTU, KOTopble obecneyrMBaloT AOCTATOYHbIN
YPOBEHb yaaneHus (T. €. NO3BONAOLLME U3BMNEKATL ee C BoMbLUER CKOPOCTLIO, YeM OHa NOCTynaeT, YTobbl 13-
exartb UMpKYNaUun 1, crieqoBaTernbHo, BbIOPOCOB), BbIXOA OUOKCUHOB MOXHO CHWM3WTb 3a CHET NepexuraHns
agcopbupoBaHHbix PCDD/F npu obpaTtHoi 3akadke B nevb. OBObIYHO AONONHUTENBHOE yaaneHue ptyti obe-
CnevYnBaroT CUCTEMbI MOKPOW OYMCTKK C HU3KMM BOAOPOLHbBIM nokasatenem. [NoToku ra3a ¢ HU3KON KOHLEeHTpa-
LUWel cCongHoM KMCNOThbl MOryT He oBecnedynTs JOCTATOMHYK CTeNeHb yaaneHusa pTyTu, YTobbl MCcnonbL3oBaTh
3TOT NOAXOA.

lMNpumepbl NPpMMEHEHUS 3TOTO MEeToAa BKITHOYAKT NepexuraHue:

- agcopbeHTOoB HenoaBWXHOM KOKCOBOW KarnoLuw,;

- 3axBajYeHHbIX NOTOKOM agcopbOeHTOB M3 akTUBMPOBAHHOTO YIS,

- HanonHeHHbIX YrmeM BCTAaBOK, KOTOPbIE MCMONb3ylOTCA Ans agcopbumMn MOKCMHOB B ckpyGbepax ¢
BOASHbIM OpPOLUEHUEM W NMPefoTBpalleHMs Tak HasbiBaeMoro «addekTa namatu».

OCHOBHOIM NPUHLUKN 3aKMO4YaeTcsa B TOM, YTO OTXOAbl CUCTEMbI OYUCTKM OBIMOBLIX ra30B, cogepxkaliue
PCDD/F, npu onpegeneHHbIXx 00CTOATENBCTBAX MOMYT ObITh YHUUTOXEHBLI NYyTEM CXUTAHUSA UX B TOW e MyCo-
pOCKUraTenbHOM Ne4un, YTo CHKaeT obLnin obbem obpasoBanna PCDD/F.

7.7.5.2 OueHka NpUMeHNMOCTW AaHHOro noaxoaa npueeaeHa B Tabnvue 27.

Tabnwnua 27 — OueHka NPUMEHUMOCTK Nepexuradua abcopbepos

Kputepuia OueHka npyuMeHUMocTW/ npumedaHune
Bua otxopoB Mobon
[unanazoH paamepoB npeanpu- Mobon

ATWIA

HoBble/neiicTeyiolme npeanpu- | MoXeT NPUMEHSTLCA Ha HOBbIX U CYLLECTBYIOLLMX NPeanpuaTusx
artua

Me:xTexHonoru4eckas copme- B ocHOBHOM MOAX0AWT TOMBKO AN OTXOOO0B KOHKPETHLIX aTanoe abcopbuun
CTMMOCTb PCDD/F (Hanpumep, HENOOABWXHbIX KOKCOBBIX Kanowl W BKNagok B ckpyobepol

C BOAAHbLIM opoLleHneM ¢ abcopbepom OUOKCKMHA) B TEX cryyasx, Korga ectb
gpyrve cpegcTtea, No3sondowme n3bexare ocaXaeHua pTyTU M BO3MOXKHOCTH ee
BblBpocoB

Kntouesble dhakTophl Het

7.7.5.3 CyuwlecTByeT pyCK peunpKynaunum MeTanim4yeckon pTyti (1, crnegosaTtensHo, BbIOpocoB), ecnu
3Ta TEXHONOIUsI He npegnonaraeT NPUCYTCTBUA CPeACTB ANS YAaneHus PTyT B COOTBETCTBYIOWMX 0bbemax.

7.7.5.4 PCDD/F, cogepxaluuecsl B TBEpAbIX 0TX0OaX, YHUUTOXAKTCA B pAMKAaxX TEXHOMNMOMMYECKOro npo-
uecca, a He NepexoOaT B OTXOAbI.

7.7.6 Apcopbuua nonuxnopugHoro aebeH3zonapagvokcuHa/monuxnopugHoro AMbeH3ocypaHa
nocpeAcTBOM BBe4EeHWA aKTUBMPOBAHHOIO YITA UMW OPYrUX peareHToB

7.7.6.1 AKTMBMPOBaHHbIW Yrofk NOAAEeTCs B ra3oBbli NOTOK, [Ae OH CMeLUVBaeTCHA C AbIMOBbLIMMW raszamu.
AKTUBMPOBaHHbLIA Yronb BBOOAT OTAENbHO WM B COYETAHMM CO LLEMOYHbIM peareHTOM, 00bIYHO M3BECTbIO
unu bukapboHaToMm HaTpusa. BBeaeHHbIe LLenoYHble peareHThbl, NPOAYKTEl UX peaKkLUMK W YyronbHLIA agcopbeHT
3aTem cobupaloT B NbINeynoBUTENb, NPeACcTaBnsanWmuin cobon, Kak NpaBuno, pykaeHbln cunstp. Agcopbums
PCDD/F npoucxogu1T B MOTOKE rasa 1M Ha crnoe peareHTta, obpasoBaBLlUeMCH NPX UCMNOMNb30BAaHWK 3arpaxgato-
LWMX (Hanpumep, pykaBHbIX) hunbTpoB. AgcopbupoeaHHble PCDD/F nsBnekatotcsa ¢ ApyrMMin TBepabIMy OT-
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X04amMu 13 pyKaBHOro oMNbLTPa, 3NeKTPOCTaTUYECKOro MbiNeynoBUTensa MNu Apyrix NocrnenyLmnx YCTPOUCTB
NbiNeynoBneHus.

AKTMBUPOBAHHBIW YroNb AEMOHCTPUPYET BbICOKYK 3hdeKTUBHOCTL nornolweHms ptytu u1 PCDD/F.

PasnuuHble BUOBI aKTUBMPOBAHHOTO YIMNA XapakTepuaytTca pasnuMyHon adpdekTUBHOCTBIO agcopbuuu,
UTO CBA3aHO C OCODEHHOCTSIMU YIMepPOAHLIX YacTUl, Ha KOTopble, B CBOK O4Yepefb, BNvaeT Npou3BOLCTBEH-
HbIA NPOLIECC WX NPOU3BOACTRA.

MwuHepanbHble agcopbeHTbl (HanpuMep, MOPAEHUT, LEONNT, CMECH TIMHUCTBIX MUHEparnos, OUIIocu-
NMKaT 1M SONOMUT) Takke MOryT Mcnonb3oBaTtbes Ans agcopbunn PCDD/F npu Temnepatypax go 260 °C 6es
pUCKa BO3ropaHWsa pykaBHOro omnestpa. Takke ucnonbayercs BypoyronbHbIA KOKC.

7.7.6.2 OueHka NpUMeHUMOCTI OaHHOro Noaxoda npueeneHa B Tabnuue 28.

Tabnuua 28 — OueHka NPUMEHUMOCTI UCNONb30BaHUa yrna aAng yaaneHuna PCDD/F

Kpurtepui OueHKa npumMmeHMocTU/npuMedaHue
Bua otxogos INiobon
[wanasoH pazmepoB nNpeanpu- JTobon

ATUIA

HoBble/pencTeyowme npeanpr- | NpumeHUMbl K 060MM — Nerko MogepHU3npyroTca B BONbLUMHCTBE Cny4Yyaes

ATUA
MesxTexHonorvyeckas coBme- MoseT BbITb NPUMEHEHO TaM, TAE YKe UCMONb3YHTCA PyKaBHbIE (OUNLTPbI
CTUMOCTb

KntoyeBble hakTopbl Het

7.7.6.3 BypoyronbHblid KOKC, N0 OUeHKam, Boree 3KOHOMWYEH, YeM aKTMBMPOBAaHHbLIA yronb. B uenom
notpebneHne BypoyronbHOro KoKca Bbille, YeM aKTMBMPOBAHHOIO Yrns (40 ABYyX pas).

7.7.6.4 ObpasyloTcs TBepable 0TX04bl, cogepkawine agcopbupoBaHHble 3arpasHalLlne sewectea. Ko-
NMYeCcTBO 3arpa3HSALLMX BELECTB, yAaneHHbIX BMecTe C peareHToM, 0BbI4HO MeHbLUE, YeM To, KOTopoe yaa-
TNEHO C MNbINbIO NocpeacTBoM adhdekTUBHOro Neineyganenus. o 80 % PCDD/F yoansaeTcs ¢ Nbinb. 3arpas-
HEeHHbIe MPOAYKTHl peakuMid CUCTEMbI ra3004UCTKM B HEKOTOPLIX CNy4YasiXx MOXHO MUCMNONb30BaTh B KadecTse
HeMTpanuaylLwero cpefcTsa B ckpybbepax CTOYHbIX BOA, YMEHbLUAA TeM CaMbiM KOMMYECTBO HeoBXxoanMbIxX
NepBUYHbIX MaTepunanoBs, KOTOpble JOMKHbI 06aBnsaTbes Ha cTagun 06paboTKn CTOYHLIX Bo4. AKTUBMPOBaH-
HbIW YrOMb MK KOKC TalKe ynaBnuBaloT TsXXenble MeTanbl, Hanpumep, pTyTb, U3 CTOYHbLIX BO, NPU 3TOM He
06pa3yloTca HUKaKkue TBepAble OTXOAbl, 33 UCKIMHYEHUEM He pacTBopuMore B Boae yrns. CyllecTBYeT BbICO-
KW pUCK BOCMMamMeHeHus n, cnefoBaTtensHo, TpebyeTcs cobniogatk ycUneHHble Mepbl Be30nacHoCTU Npu
XpaHeHUN 1 TpaHCNoPTUPOBAaHUM aKTUBUPOBAHHOIO YIMS U KOKCa.

7.7.7 Agcop6uus PCDD/F B HenogBuxHOM crioe (Ha cTatudeckux counbrpax)

7.7.7.1 ®UNbTPbl HEMNOABMMHOIO CMOA U3 aKTUBWPOBAHHOIO YINA WUCMNOMNb3YIOTCA Kak AOMNONHUTENbHbIN
METOA OYUCTKU ObIMOBbIX ra3oB, 06pasyroLXcs Npu CXKUraHuM BbITOBBIX MU OMacHbIX 0TX0A0B. C NOMOLLbHD
3TOW cucTeMbl agcopbumm MoXHO LOBUTLCA OCaXOeHWs BeLWecTB, COAepKallMxca B AbIMOBLIX rasax npu
OY€eHb HU3KUX KOHLIEHTPALMAX C BbICOKOW 3 heKTUBHOCTLI0. BypoyronkeHbIi KOKc, 0BpasyLLmMiica B npoLecce
KOKCOBaHWS B NOOOBLIX Meyax, Ucrnonbayetca B agcopbepax NogBUXKHOMO Cros.

Mokpble 1 cyxue KOKCOBble KanoLwW MCNOMb3YTCA NPKU CxXMraHun otxogos. Mokpble cuctemsl Jonor-
HAITCA BCTPEYHbIM MOTOKOM BOAbI, KOTOpas OMblBaeT KOKC. [1pu aToM Temnepartypa B peaKkTope CHuXKaeTcH,
a HeKOTOpble U3 HAaKOMNMEHHbIX 3arpsA3HAIOLLMX BELeCTB BbiMbIiBaOTCA U3 punstpa. Korga BMecTo Kokca/yrns
MCcnonb3yeTcs akTUBWPOBAHHLIA BypbI yronb, He TpebyeTcsd NMOOOrpeB ObIMOBLIX ra30B Bbille TOYKM POCHI
KUCNOTBl M MOXHO 3hhekTUBHO Aaxe paboTaTk ¢ « MOKPbIMUY» UMW BOAOHACHILEHHBIMW OBIMOBLIMKW razamu.
Mo aToi npuymHe apcopbep akTUBMPOBAHHOIO Byporo yrnsi MOxXeT ObiTh pa3melleH HenocpeAdCcTBEHHO 33
ckpy66epom ObIMOBbLIX ra3oB ¢ BOOAAHbIM OPOLLUEHMEM.

[ObIMOBbIe rasbl NPOXOAAT Yepes3 CIOW 3ePHUCTOrO KOKca NOoA40BbIX NeYen (Menkon dpakuymm Kokca — ot
1,25 po 5 mm). 3hdhekT ocaxgeHna Kokca NogoBbIX nevein 6asmpyetca Ha MexaHWaMax agcopbumm u punb-
Tpauuu. Takum 06pa3omM, MHOrAa NPakTUYECKN BCE COAEPXKaHUE 3arpA3HSOLINX BELLECTB (B YaCTHOCTH, OCTa-
TOYHOE CoAepKaHUe CONSAHOWN KUCMNOThI, NNTAaBUKOBOM KUCMNOThI, OKCUABI CEPbI, TSHKEmNble MeTannsl) B AbIMOBbIX
razax MoXeT BbITb HIKe Npefena obHapyXeHus.
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CywecTBeHHO 0COBEHHOCTBIO CUCTEM C MOABWMXHbLIM CINOEM SABMAETCA MX BblCOKasd 3(PEeKTUBHOCTb
NPUMMEHUTENBHO KO BCeM BuaaM BbIBpOCOB 3a c4eT BonbLluoro obbema akTMBMPOBAHHOTO YIS, TaK YTO OTKIO-
HEHWS B NpOLEeccax CKUraHUsa 1M ra3004UCTKA HEe BLI3OBYT HEMPUATHBIX NOCNEACTBUN.

[bIMOBbIE rasbl HANpPaBnNAKTCA Ha CMON aKTUBMPOBAHHOIMO KOKCa Yepe3 MHOMXECTBO ABOWMHbLIX AbIMO-
XofoB. a3 TeueT 4Yepe3 HUX CHU3Y-BBEPX, B TO BPEMS KaK KOKC NOOOBLIX Meden nNpoxoguT dYepez apcopbep
cBepxy BHWU3. [NocpecTBOM 3TOro AOCTUraeTcs uaeanbHOe pacnpegeneHne ObLIMOBLIX ra3oB Mo BCEMY ceve-
Huto abcopbepa v onTUManbHoe Mcrnonb3oBaHue abcopbepa nNpu MUMHUMANbHOM Pacxode akTUBUPOBAHHOIO
yrns.

B Takux TexHonoru4eckux npoueccax cnenyeT yAenuTbs BHUMaHWE KOHTPOMK TeMNepaTypbl U coaepxa-
Hua CO Bo usbexaHue BO3ropaHUa B KOKCOBOM uneTpe. 3TOT DUNLTP MOXKET HaANoOMHUTLCA MO UCTEYEHUN
onpeneneHHoro nepvoaa BpeMeHU W oMmKeH BbiTh yaaneH U 3aMeHeH.

Wcnonb3ytoTca MOKpbIE M CyXMe HEeMOABWKHbIE KOKCOBbIE/YrofbHble Kanowu. Mokpble cucTeMbl BKIHO-
YatoT B cebs NPOTUBOTOYHYIO MPOMbIBKY BOLOW.

7.7.7.2 OueHka NpUMeHNMOCTW AaHHOro noaxoaa npueeaeHa B Tabnuue 29.

Tabnuya 29 — OueHka NPUMEHUMOCTH CTAaTUHECKMX KOKCOBbIX (OMITETPOB

Kputepuia OueHka NpUMEHUMOCTI/ NpUMeYaHne

Bug oTtxonos NioBbie. MogxoguT ANs o4eHb HEOAHOPOAHbBIX N ONAaCHbIX OTXOAOB, B KOTOPbIX CO-
aepxaHne PCDD/F MoXeT ObiTb BbICOKMM 13-32 CIOXHbIX YCNOBUA CKUraHWA

[wranazoH pasmepor npennpu- Pasmep He nmeeT 3HaveHns
ATUIA

HOBbIeJ',EleIﬁCTByIOLLLVIe npennpun- anIMeHﬂFOT B CYLWeCTBYHOLWNX U HOBbIX TEXHONOIMYeCKMX npoueccax
ATNA

MexTexHonoruyeckas copme- MpumeHsoT Npy cTagun JoouncTk. Hanbonee nogxogsiiee MeCTo pasMelle-
CTUMOCTb HWUA — nocne ckpybbepa ¢ BoasHbIM opolleHrem. MoxeT ncnons30BaTecs 40 13-
BupaTenbHoro KaTanMTM4eCcKoro BOCCTAHOBEHWSA C MPOMEXYTOYHbIM NOSOrPEBOM
(BonbLUMM B MOKpPOW cUcTeme)

Kntouesble dhakTophl [MpocTpaHcTBO, HEOBX0AMMOE ONst AOMONMHNTENBHOW TEXHOMNOrMYECKOW equHULbI

7.7.7.3 MNpw peanusaumm 3T0ro nogxona Havbonee 3Ha4YMMbIM KOMMSEKCHbIM BO3OEWCTBMEM Ha OKpY-
KaloLyo cpeny ABMSOTCH 3Hepro3aTpathl, HeobxoauMble AnsA NpeofoneHns NageHns JasneHns B ounbTpe.

[MoxapHas oNacHOCTbL MOXET YBEMUYUTLCS NPWU UCNOMNb30BAHUM CYXOWM HEMOOBWKHON KOKCOBOW KamnoLm
B 32aBUCMMOCTM OT 0BLLEero yCTpoMCcTBa CUCTEMbI OYUCTKM ObIMOBBIX ra30B.

Mpy HackiweHUn oTpaboTaHHLIA aKTUBUPOBAHHELIN YTIOlb, Kak NMpaBuo, oTNpaBnsaT Ha 3aXOpPOHEHMEe
Ha MOMWIoHbI B KAYECTBE TOKCMYHOIO 0TXo4a. Ecnu 310 paspelueHo, ero MoXHO NOABEPrHYTb NEPEXMTaHUI0 B
neyu Ansa yHuyToxeHus agcopbuposaHHbix PCDD/F. Mockonbky yronb agcopbupyeT ptyTh Hapsgy ¢ PCDD/F,
npv nepexuraHuym oTpaboTaHHOro yrns crnegyeT yaenuTb BHUMaHWe peuuprynaumm ptytu. Mcnonb3oBaHune
NnepexXunraHua NpMBOAUT K HAKOMMEHMIO PTYTU B CUCTEME, ECIU HE UCMOMbL3YHTCA AOMNOMHUTENLHLIE METOAbI
obecneveHns yaaneHus pTyTu, HanpMmep, MOKpasa OYMCTKa KMCMOTOW NPU HU3KOM BOOOPOLAHOM MokKasaTene.

7.7.7.4 CokpaleHue BblGpocoB B aTMocdepy:

- PCDD/F apcopbupyoTca Ans cokpalleHWs BbIOpocoB A0 ypoBHA HKe 0,1 HI TOKCMYECKOro SKBMBA-
nexTa/m3;

- pTYTb aAcopbupyeTca Ans cokpalleHus BbIBPOCOB 0 ypoBHA Hibke 30 MKr/mS;

- MbiNb cOBMpaeTca B UneTp.

7.7.8 Acnonb3oBaHue yrrnecoAepxawmux matepvanoB ans agcopbuuu PCDD/F B ckpy66epax c
BOAAHLIM OpOLUEHUEeM

7.7.8.1 Ana agcopbunn PCDD/F WKMpoKo UCMONB3YOTCSA NONMUMEpPL!, UMNPEerHUpoBaHHbIe yrneM 1 ob-
nagarLye BbICOKON YCTOMHYMBOCTBIO K Koppo3suun. PCDD/F agcopbupytoTes Ha 3Tk nonumeps B ckpybbepax ¢
BOASIHBIM OpOLLEeHneM, roe TunuyHas pabodyasa Temnepartypa coctaensier 60 °C — 70 °C. Ecnv TemnepaTtypa
MOBLILLIAETCS BCErO MULLL HA HECKOMbLKO rpagycoB Llenbcns unu ecnu KOHLEHTpPALUMWA OUOKCMHA B ra3e CHU-
*aetcs, nornoweHHsle PCDD/F moryT necopbupoBaTthcsa B ra3oByk a3y u cnocobCTBORaTh YBEMUYEHUHO
BbIBpOCORB B aTtMocdepy. ATO TakKe MOXET NPUBECTU K YBENMYEHWUK 3HAYEHWUS TOKCMYECKOTO 3KBMBANEHTa B
oTxogax, obpasyrLuxca B ckpybbepax ¢ BOOAHBIM OpOLLEHUEM.
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LHobaBnenne k ckpybbepy balleHHOW Hacagkn, KOToOpas COAEPKMT MONUMPONUIIEH C yrmeM, NpeaocTas-
nAeT BO3MOXHOCTb BbibopodHon abcopbunn PCDD/F (pTyTh Hacagkon He abcopbupyeTcs). 3ToT Mmatepuan
HachklLaeTcsl Nocne onpefeneHHoro nepnoga BpemMeHu. NMoaToMy HachILWeHHbI MaTepran Hago nepuognye-
CKU U3BMNeKaTb AN NOoCneayrLero KOHEYHOro pa3MeLleHnsa Unu, ecrny 310 A0MNYCKAeTCsl, CKUTaHUs B MeYn.

Mpwu BxogsLwmx koHUeHTpauusax 6—10 Hr ToKkcuveckoro aKBMBaneHTaIM3, appekTUBHOCTL yOaneHus 3a-
FPASHSOLWMX BELLECTB Ha ra3oBoi dase npu Ucnonb3oBaHuK ckpybbepa ¢ BoasHbIM OpoLleHWeM CoCTaenseT
60 % — 75 %. OT0T nokasaTenb MOXHO cpaBHUTb ¢ 0 % — 4 %, KoTopble gocTuralTcs 6e3 UCrnonb3oBaHWsA
NPONUTaHHbLIX HANoSTHUTENEN.

OTOT Nnoaxo4 MOXET TAaKXKe MCMNOMNb30BaTLCA HA KPYMHbLIX YCTaHOoBKaxX ¢ BalleHHbIMK HacagKkaMu u/unn B
KOMGMHAaLMK C NOCNenyLWUMKM UMK NpeaecTBYOLNUMKM CUCTEMAMWN OYUCTKMA OBIMOBbLIX ra30B OT OUOKCUMHOB
ana obecrneveHns COOTBETCTBUSA koHUeHTpauum PCDD/F ycTtaHOBNeHHbIM TpeboBaHUAM (B TOM 4uUcrie npu
3anycke 1 ¢ 06BOAHLIMMK CMCTEMAMM OHMCTKM AbIMOBLIX Fra30B).

7.7.8.2 NpyUMEHUMO K TEM TEXHONOMMYECKMM MpoLeccam, rae yxe BbibpaHa MoKpas o4ucTKa, rae npu-
CYTCTBYIOT [OKasaTenbCTBa HAKONNeHUst AMOKCMHa B ckpybbepe ¢ BoAsSIHbIM OPOLIEHUEM U FOe HET nocneny-
OLLLE CTagumM CMCTEMbI OYUCTKM ObIMOBLIX ra3or, obecneynBaolLlein kKoHTponb aecopbuumu PCDD/F ua ckpy6-
bepa ¢ BOOAHLIM OpPOLLUEHUEM.

MpUuMeHsOT B KayecTBe NpedBapuTensHoro hunsTpa nepen AOMNONHUTENBHON cucTeMon ddunesTpalmMm
OWNOKCUHa.

Mcnonb3yoT B ka4ecTBe OCHOBHOMO (hunbTpa Ans QUOKCMHOB B COYETaHWMMW C 3MEeKTPOCTaTUYECKUM Mbl-
neynosuTenem (Npw atom Tpebyetca bonee kpynHasi 6aleHHas Hacagka).

OueHka NpMMEHUMOCTM AaHHOro nogxoada npueeneHa B Tabnuue 30.

Tabnuua 30 — OueHKa NPUMEHMMOCTU MCMONB30BAHWMA YIMECOAepKallnx maTtepuanos B ckpybbepax ¢ BogsHbIM
OpOLUEHMEM

Kputepuii OueHKa npUMeHMMOoCTU/ NpUMeYaHue
Bug otxopoe Tobon
[nanasoH pasmepoB npeanpu- Beane, roe ucnonbaytotca ckpybbepkl ¢ BOAAHLIM OpPOLLIEHNEM

ATUIA

HoBble/geicTteytowme npeanpu- | MNogxoa NPUMEHAETCHA Ha HOBLIX U OENCTBYHLWMX 0ObeKTax

aTusa
MesKTexHonorn4yeckas coBme- Toneko ana ckpyb0epoB ¢ BOAAHBIM OPOLIEHWEM

CTUMOCTb

KntoveBble hakTopbl 370 nerye ocyLecTBUTL B BalleHHOW Hacaake C MOMOLLBK KayCTUYecKol coabl

7.7.8.3 MNogxon peanwuayeTcs Tam, rge eCcTb onaceHvs no nosofy koHueHTpauun PCDD/F Ha Bxoge w
MX BO3MOXHLIX BEIOPOCOB Ha BbIXO4e M3 cKpyDbepoB c BOASHLIM OpPOLUEHWMEM, a TaKkKe TaMm, roe Tpebyetca
3KOHOMUYecKn achdeKTUBHOE COoKpalleHne codepxaHua OMoKcuHoB Ha 50 % — 70 %.

7.7.8.4 OTpaboTaHHbIA aKTUBMPOBAHHLIN YromNb B HEKOTOPLIX CMy4asx OTNPaBNsAT Ha 3aXOpPOHEHUE Ha
MOMUIoHbLI B KA4eCTBE TOKCMYHOro oTXofa. B HeKoTopbIX Cny4Yasx OH NepexuraeTca B MyCOpOCKUraTenbHbIX
neyax (ogHaKo MHOTOa MECTHOE 3aKOHOL4ATENbCTBO He AOMYCKAET NepeKuraHus).

7.7.8.5 PCDD/F nHTEHCMBHO agcopbumpyloTes Ha YacTuubl yris B Matepuane punbtpa. Takum obpasom,
COKpallatoTcs BelIbpocChl, M NpefoTBpallaeTca nposaenenne «addekrta namatu» PCDD/F. NepBoHayanbHble
BbIBpOCHI MOryT BbITh COKpALLEHbI.

Mpu KOHLEHTPALWSX B NOCTYNALWMX 0TX0Aax 6—10 HF TOKCHYECKoro aKkBMBaneHTa/M3, apheKTUBHOCTb
yoaneHwus 3arpasHsoLLMX BELWECTB Ha rasoBoi hase npu Mcnonb3oBaHuKM ckpybbepa ¢ BoAsHbIM OpOLLEHUEM
cocTtaensaeT 60 % — 75 %. 370T nokasaTtenb MoXHo cpaBHUTb ¢ 0 % — 4 %, AocTuraembiMu Bes ucnonb3oBa-
HUS NPOMUTaHHBIX HAMOMHUTENEN.

LOocTturaemble akonormyeckmMe NnpenMyLlecTBa TaKoBbI:

- NpefoTBpalleHue nposieneHus adpdekta namsATu, NornoLleHne B ckpybbepax ¢ BOASHLIM OpPOLLIEHUEM
W CBA3aHHOW C HUM OMacHOCTU NpopkIBa U Aecopbuuu;

- cokpaleHne Harpyskn ot PCDD/F Ha nocrnegylowme onepaumm cUCTEMbl OMUCTKM ObIMOBbLIX ra3oB
(ocobeHHO BO Bpems 3anycka);
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- ecnu oTpaboTaHHbIN peareHT ByaeT nepexuraTbca B ne4vum, To byaet umetb MmecTo oblee cokpalleHue
fanaHca macc OMOKCUMHOB M3-3a pa3pylweHus PCDD/F B neun (koTopoe obneryaetcs BblgeneHwem atana ab-
copbuumn pTyTK), a He ero nepegada B TBEpOLIE OTXOAbI.

7.7.9 Ucnonb3oBaHMWe YronbHbLIX CYCNEeH3UNA B cKpy66epax c BOAAHLIM OpOLIEHUEM

7.7.9.1 Vicnonb3oBaHWe CyCcneH3nu 13 akTUBMPOBAHHOIO yrns B ckpybbepe ¢ BOAAHBLIM OpOLLUEHUEM MO-
KET Kak CHU3WUTb YPOBEHb BbIOPOCOB AMOKCUMHOB C MOTOKOM AbLIMOBbIX Fra30B, Tak U NPpeaoTBpaTUTb Hakonne-
HWe OUOKCMHOB B maTtepuane ckpybbepa («adhdekT namaTus).

Mpu BOOOPOLHOM MokasaTtene, 61IM3KoM K HEMTPanbHOMY, aKTUBMPOBAHHbLIM YroNb B KOHLEHTpaLmMK, Ko-
nebniLLeicsl OT HECKOMbKUX rpamMm Ha nuTp Ao 50 r/n, gobaensaercs B CUCTEMY, UCNONb3Ys PUNLTPLI-OTCTOM-
HWKW AN NPONyCKaHUA XUOKOCTU C COXpaHeHWeM yrns.

MocKoNbKY aKkTUBMPOBAHHLIN YroNb UMeeT «aKTWUBHbIA LIeHTp», MOMNeKynbl OMOKCUMHOB NepefakTcsa B
XWAKOCTK, pacnblnsemble B ckpy6bepe, n AMOKCHMHBLI Aanee agcopbupyoTca Ha yronb, rae NpoMCXoasT KaTta-
NUTUYECKWE peakuuu.

7.7.9.2 MNpumeHsieTca Tonbko Tam, rae ckpybbepbl ¢ BOASHBIM OpOLLIEHUEM UCMOSMb3YITCH C KaycTuye-
CKol cofoi, YTobkbl oBecneuynTe BOOOPOAHLINA NoKazaTens, 6bnuskui K HernTpansHomy. NaOH gomkeH ncnons-
30BaTbCA AN ONTMMU3aLUK BOAOPOAHOro nokasartena B obopydoBaHUKM Tam, rae WUCMONb3yeTcs CYCneH3us
aKTMBUPOBAHHOIO Yrns.

He npumMmeHseTca ons Cyxux, NPOMEXYTOYHbIX 1M MOMYMOKPbIX CUCTEM OYMCTKU AbIMOBLIX ra30B.

7.7.9.3 lMoaxop ucnonb3yetca Ans AOCTWXKEHUs YPOBHS BbIOpocoB Huke 0,1 HF TOKCMYEeCKOro 3KBMBa-
neHTa/m3.

7.7.9.4 Beibpocel PCDD/F cokpawatotea o 0,01—0,1 Hr Tokcuueckoro akBMBaneHTa/m. AKTMBUpPOBaH-
HbIW Yronk, KOTOPLIA YOansieTca U3 CUCTEMBbI, HE 3arpA3HEH.

AKTUBMPOBAHHLIW Yromnb TaKKe MOXET afcopbupoBaTts pTyTh. [1pu yKazaHHbIX BhIlle YCNOBUAX BbIXOL
pTYTW, Kak NpaBuIio, 3Ha4yMTernbHo Hke 50 MKr/MS MpPW CXKMUraHMK DbITOBLIX OTXOAO0B.

MockonbKy akTMBMPOBaHHLIN yronk npespaiwaeTt SO, B CEpHYIO KUCMNOTY, 3TOT NPOLIECC TakkKe ABNAETCS
aTanoM JoO4UCTKM ANA yaaneHuus SO,.

7.8 CokpauweHue BbIGPOCOB pTYTH

7.8.1 NMNpuoputeTHbIe NoaxoAbl

7.8.1.1 PTyTb OBnagaeT BbICOKOW NEeTY4eCcTbio, MO3TOMY MOYTU NOMHOCTLIO NEPEXOAUT B NOTOK AbIMOBbIX
rasoB. [pruopuTeTHLIMM METOAaMKN NPefoTBpaLleHnst BbiIDpocoB pTyTH B aTMoctepy ABMAIOTCS Te, KOTOpble
NO3BOMAIOT NpeaoTBpaTuThL 0bpasoBaHMe PTYTbCOAEPXaLlnX OTXOLOB WK BKIHOYEHUE PTYTU B COCTaB OTXO-
[OOB:

- 3hbdpekTUBHBIA pa3fencHbil c6op 0TXOO0B, KOTOpLIE MOMYT COoAepKaTb TSXenble MeTannbl, Hanpu-
Mep, baTapell, akkyMynaTopos, 3yOHbIX NNoMb U3 amansraMbl U T. 4.;

- yBegoMMeHue Tex, y Koro obpasyloTcst oTXo4bl, 0 HeobxoaMMocTK pasnenbHoro cbopa pTyTy;

- BbISIBNEHWE W/WUNW OrpaHWyYeHne MOCTYMNNEeHWs OTXOA0B, KOTOpbie MOryT OblTh 3arpa3HeHbl pTyTbHo:
nocpeacTBoM oTbopa M aHanmsa npob OTXOMOB, roe 3TO BO3MOXKHO, a TakkKe B paMKax KamnaHwi LenesBon
BbIOOPKN/TECTUPOBAHKS;

- Tam, rge yxe BbiSBMeHo obpasoBaHne TakMx OTXOA0R, 0bpallaThes C HUMU Tak, 4Tobbl u3bexathb ne-
perpyaku obopygoBaHua no ux obpaboTtke.

PTyTb ncnapsietcs nonHOCTLIO Npu Temnepatype 357 °C v ocTtaeTcs B razoobpa3HOM COCTOSHUK B Abl-
MOBbIX ra3ax nocre NpoOXoXAeHWs Yepes neyb u koten. Heopranuyeckas ptytb (Hg2*, rnaBHbiM o6pasom, kak
XJIOPWA) ¥ anemMeHTapHas pTyTb No-pasHomy obpabaTeiBaloTCs CUCTEMaMM O4NCTKW ObIMOBLIX ra30B, NO3TOMY
TpebyeTca OeTanbHOe paccMOTpeHUe obpalleHnus ¢ 0boUMU TUNamMu BELLECTB.

Bribop cnocoba ynaneHus pTyTy 3aBUCUT OT KONMWYECTBA OTXOA0B M COOEpXaHWsA B HUX xnopa. [Npu bo-
nee BLICOKOM COEPKaHUKU XNopa pTyTb B HEOUMLLIEHHLIX AbIMOBLIX razax byaeT nperMMyLLEeCTBEHHO B MOHHON
chopme 1 MoxKeT ObiTb M3BneveHa B ckpybbepe ¢ BogsiHbIM OpoLlLeHneM. 3To 0CoBeHHO BaXXHO OnA Npegnpu-
ATUIA MO CXWUraHWIO LWramMa CTOYHbIX BOA, FOEe YPOBEHb XNOpa B Cblpb€ MOXET OblTb AOBOMLHO HWM30K. Ecnn
cofepXaHue xyiopa B (CyxoMm) name CTOYHbIX Bog cocTaenseT He meHee 0,3 % no macce, Bcero nuwb 10 %
pPTYTW B YMCTOM rase sIBMAETCA 3NeMeHTapHON, U yaaneHue ToNbKO WOHHOW PTYTWM MOXEeT NO3BONUT OOCTMYb
06LKx BEIGPOCOB PTYTM Ha ypoBHe 0,03 mr/m3.

MeTannuyeckas pTyTb MOXeT ObITb yaaneHa 13 noToKa AbIMOBLIX ra30B NOCPEACTBOM:

- npeobpa3oBaHKsa B MOHHYIO PTYThb NyTem AoGaBneHWs OKUCIUTENeN, a 3aTemM ocaxaeHusa B ckpybbe-
pe: CTOYHblEe BOAbl MOTYT BbIiTh 3aTeM nepedaHbl Ha CTAHLMIO OYMCTKM CTOYHbIX BOA, C OCaNOEHUEM TSKEnbIX
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MeTannoB, rge pTyTb MoOXeT BbiTh NpeobpazoBaHa B Bonee ctabunbHylo dopmy (Hanpumep, HgS), bonee
Nnoaxo4sLLy ANA OKOHYaTENbHOTO yaaneHus;

- MPAMOro 0CaxAeHUA Ha NerpoBaHHbIA CEPON aKTMBUPOBAHHLIA Yromnb, KOKC MOLOBOW Nevr Unu Leo-
TNUTLL.

KMcnblTaHWA nokasanu, 4To HerlTpanusaumMsa gMoKcuaa cepbl B Nedn nocpenctTsoMm godasneHnsa N3BecTu
MOET COKpaTWUTb COAEpXaHWe MEeTannMyeckor pTyTu, YTO AernaeT yoaneHue pTyTM U3 rasoBoro noTtoka B
uenom bonee sEKTUBHBIM.

Ha npeonpuaTUAX MO CXWUraHnio GbITOBLIX M ONMACHBIX OTXOA0B CpedHee Coaep:KaHue Xmopa B 0TXo4ax,
KaK npaBuno, A4OCTaTOYHO BLICOKO ANSA TOro, Ytobbl rapaHTUpoBaTh, YTO B HOPMAanbHbLIX pexuMmax padoThbl
pPTYyTb MPUCYTCTBYET B OTXOA4AX B OCHOBHOM B MOHHOW hopMe. TeM He MeHee, KOHKPETHbLIN BKNa onpegeneH-
HbIX OTXO4OB MOXET M3MEHUTb CUTyauu, U MeTannuyeckas pTyTb MOXeT ObITh yaaneHa, Kak yXe onuceiBa-
NoCb Bbille.

7.8.1.2 OTx04bl C BBICOKMM COAEPXKaHWEM PTYTH

MpW CKUraHMK OTXOOO0B C BbICOKAM COLEPKaHUeM PTYTU B YCTAHOBKAX MO CXUIaHWi ONacHbIX OTXOO40B
ocaxgeHue 99,9 % pTyTn MOXHO 0BecneyvynTb TOMbKO NPU CXXUraHUMN OTXOAOB C OYEHbL BLICOKUM COAEPKAHUEM
XNopa B COOTBETCTBYHOLLEM COOTHOLUEHUU ¢ pTYThK. [Ns NofobHbIX NpeanpusiTUiA XapakTepHO UCMONb30Ba-
HWe TEXHOMOrMA MHOrOCTYNEHYaToNn MOKpPOM O4NCTKW. Bricokas fons MoHoB pTyTu (Hanpumep, bonee 99,9 %)
B HEOYMLLEHHbIX AbIMOBbIX razax 40 MOKPOW OYUCTKW Bbi3bIBAETCA B TOM YMCIE OTX0O4aMKU C BbICOKUMM coaep-
aHuWem xnopa.

Boicokoe cofepaHue xnopa Ha Bxope (okono 4 % no macce) WM, criegoBaTenbHO, BLICOKWIA NMpoMe-
XKYTOUHbIA ypoBeHb Cl, MPMBOAAT K BLICOKMM YPOBHSIM XITOPUMPOBaHUA PTYTU, U OCaXAEHWEe pPTyTu Bnusko K
100 %. MNMpwn Bonee HWU3KOW 3arpy3Ke XMopa Ha BXOAE ocaxaeHue pTyTu BLICTPO CHUXKAETCS.

7.8.2 Mokpasa o4yMcTKa NpyU HU3KOM BOAOPOAHOM Noka3saTene U gobaBneHue npucagok

7.8.2.1 Wcnonb3oBaHue ckpybbepoB ¢ BOOASHLIM OpOLIEHMEM ANS yAaneHWsi KUCNOro rasa Bbi3blBaeT
CHWXEHWEe BOAOPOAHOro nokasatens ckpy6bepa. BonblumHcTBO Ckpy©OepoB ¢ BOASIHbIM OpPOLUEHMeM BKM-
4yalT No MeHbLUed mepe ABa aTana. Ha nepsom aTane ypanstoTca B ocHoBHoMm HCI, HF. Btopoit atan npu
BOJOPOJHOM MnokasaTtene B 6—8 cnyxuTt ansa yganeHus.

Ecnv Ha nepBom 3Tane BOOOPOAHbLIN MOKasaTenk NOAAEpPXUBAETCS Ha ypoBHe Huke 1, To adhdekTus-
HOCTb yAaneHusi MOHOB pTyTu, Takux kak HgCl,, koTopble, kak mpasuno, npeacTasnsioT coboil OCHOBHYH
4YacTb COEAMHEHWUI PTYTH, 0BpasyoLLMXCa NOCNe CKMraHns oTxoa0B, coctasnsieT bonee 95 %. Tem He meHee,
yoaneHuwe metannuyeckow ptytu He npesbiwaet 0 % — 10 %, B OCHOBHOM B pe3ynbTate KOHAEeHCcaUuu npu
paboyein Temnepartype ckpybbepa ot 60 °C go 70 °C.

Apncopbuns MeTannMyeckon pTyTu MoOXeT BbiTh NoBbilWeHa Makcumym 1o 20 % — 30 % nocpencTeom
nobaBneHus B pabouyto xugkocTs ckpybbepa:

- cepbl;

- aKTUBUPOBAHHOIO yrns;

- OKUCMUTENeW, Hanpumep, Nepekucn sogopoda. ITOT Noaxod noasonseT npecbpasoBaTk MeTannu-
YECKYI0 PTYyTb B MOHHYI chopmy, Hanpumep, B HgCl,, 4TobLl obnerdnTs ee ocaxaeHne, u uMeet Hanbonee
3HaYMMbIN 3 dekT.

O PeKTMBHOCTL NOMHOTO yAaneHus pTyTu (Kak MeTannuueckon, Tak 1 MOHHOW ) cocTaBnsaeT okono 85 %.

AdhpekTuBHOCTL yaaneHusa 6onee 90 % MoxeT BbiTb AocTUrHyTa fobasneHueM Bpomcogepxallmnx oT-
XO[O0B Mnv DpomMcogepKallmx XMMUYeCcKMX BeLLLeCcTB B Kamepy cropaHus. Mpu KOHLEHTpaLmax 3arpasHsoWwmx
BELLECTB B MOCTYNaOLWMX OTXO4aX, TUMUYHbLIX AN MHOTMX BULOB OTXOLOB, a TakKe C Y4eTOM HeornpeaereH-
HOCTKM cocTaBa DOMnMbLIMHCTBA OTXO40B, 3(PheKTUBHOCTb YAaneHuss AaHHOro Bmaa 06paboTku OTX040B, Kak
npaBuno, He JOCTATOYHA ONs OOCTUXEHUS YPOBHS BbIBpocor Huke 50 MKr/m3.

B nwbom cnyyae, moryt notpeboBatbCA OOMOMHUTENBHBIE MEpPbl yAANeHUsa pTyTu B 3aBUCUMOCTW OT
BXOAHOW KOHUEHTPaLWUK, Takme Kak:

- BBe[leHWe YIMsA 40 pyKaBHbIX (DUNLTPOB;

- (hunbTpOBaHWE B HEMOLBWMXHOW KOKCOBOW KasolLle.

7.8.2.2 MNpvMeHeHne KUCMNOTHbIX CKpyD6epoB C BOOAHBIM OpOLLUEHUEM A8 CoKpalleHus BbibpocoB pTy-
TW NO3BONSAET AOCTUYL YCTAHOBNEHHLIX TPEBOBAHWI TOMNLKO B TEX Cry4asX, eCrnu:

- BOOOPOAHbINA NOKasaTenb Noa4EepKMBAETCA HA YPOBHE Hke 1;

- KOHLeHTpauun XIopWAOB AOCTATOMHO BbICOKM ANSA TOro, YToBbl pTyTh, COOEpXallanca B ObIMOBbIX
rasax, Obifla MOYTW MOMHOCTbLIO MOHHOW (M, CreaoBaTeNnbHo, yaansemMon Kak xnopua);

- B HEKOTOPbIX Cry4Yasax B ckpyb6ep ¢ HU3KMM BOLOPOAHEIM NMOKasaTenemM BHOCATCS Jo0aBKu.

OueHKka NPUMEHMMOCTW JAHHOro Nogxoda npueedeHa B Tabnuue 31.
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Tabnuua 31— OueHka NPUMEHUMOCTK CKpPy©OepoB ¢ BOASAHLIM OPOLLUEHWMEM A8 M3BMEYEHUS PTYTH

KpnTtepui OueHka npMMeHUMocT/npumMeyaHme
Bwug oTxopos NMoBon
[unana3zoH paamepoB npeanpu- Beage, rge McnonbayoTca ckpybbepbl ¢ BOASHBIM OPOLIEHMEM

ATNIA

Hosble/geiicTeytowmne npeanpu- | Kak npaenno, He NPUMEHSIETCS Ha HOBLIX YCTaHOBKaX

aTna
MexTexHonormyeckas coBMme- CM. KOMMeHTapun 4na ckpy6Gepor ¢ BOAAHBIM OpOLLEHWEM
CTUMOCTb

Kntodesble hakTophl Het

3TOT Noaxod NPUMEHKUM TOMBKO Ha NpeaBapuTenbHbIX CTadusx NpegynpeaeHns BeiIOpocoB pTyTH B aT-
Mocdepy Unu Tam, rae KOHLUEHTpauus pTyTu B MOCTYNawLWKUX 0TX04aX 4OCTAaTOMHO HU3Ka (Hanpumep, Huxke 4
Mr/kr). B npoTMBHOM crny4ae ero ucrnonb3oBaHWe MOXET NPUBECTU K BbiBpocam B atmocdepy bonee 50 MKr/M3.

7.8.3 BeegeHue akTMUBMPOBAHHOIO YIMA Ans agcopbunu pryTtn

7.8.3.1 370T Nnogxod npegnonaraeT BBeeHWe akTMBMPOBAHHOIO YIMiA nepeq pykaBHbIM (OUNBTPOM UMK
apyrum obecnbinMBaoLLMM yCcTpoicTBOM. MeTannuyeckas pTyTb agcopbupyercs B NOTOKe WU TaMm, rae ycrta-
HOBNEHbl 3arpaxawiwme uneTpbl, HAaNpUMep, pyKaBHble OUMNbTPbI, a TakKe agcopbupyeTcss Ha peareHT,
KOTOPbLIA yOEepKMBAETCH Ha MOBEPXHOCTU hUNLTPOBANLHOIO MEeLUKa.

7.8.3.2 KomnnekcHble BO3OENCTBMSA HA OKpYXaloLWylo cpedy aHanorudHsl Apyrum nogxonam, npeano-
narawLmMmM UCNoNb30BaHNe pyKaBHbIX (OUNLTPOB.

O heKTMBHbIE pyKaBHble (OUNBTPEI U CUCTEMA BHECEHWSA peareHTa 0CobeHHO BaXHbl 115 OCTUKEHNS
HWM3KOrO YPOBHS BbIOPOCOB.

PasnuyHble BUAbI aKTUBMPOBAHHOIO YIS XapaKTepuayroTcs pasnu4Hoin atheKTUBHOCTBEI agcopbumu.
[ononHUTENLHON BO3MOXHOCTLIO YNy4LLEeHUA Ka4eCTBa yaaneHns pTyTu aBNAeTcs nponutka agcopbeHTa ce-
poi. B cpegHem 4acoBOW pacxoq pasnuuHbIX BUOOB YIMA, HeobXoaMMbIA ANs JOCTWXEHWUS YCTaHOBIEHHOMO
YPOBHSA BbIOPOCOB PTYTHU, COCTABNAET:

- 8—9 kr/u onsa Kokca u3 CKOpnynbl KOKOCOBbIX OPEXOB;

- 5,5—6 Kr/4 ana Kokca u3 Topda;

- 8—8,5 kr/u anga Gyporo yrns;

- 4—A4 .5 kr/y ons TopdsAHOro yrs.

Pacxog yrnsa He oTnMyaeTcs oT ykazaHHoro anga agcopbuposaHus PCDD/F, nockonbky, kKak npaBuno, aa-
copbeHT ucnonb3yeTtcs Ansa ogHoBpemeHHoro yaaneHust ptytm u1 PCDD/F. Hopma pacxoga yrns B 0,35—3 kr/T
0TXOA0B TUMWYHA AnA 3aBodoB no cxkuradHmkw TKO. AgcopBbumnoHHasa cnocoBHOCTbL peareHTa, KOHLUEHTpaLUmWs
PTYTV B NOCTYNaKLWUX OTX0Aax v Tpebyemblil YpoBeHb BbIDPOCOB OnpeaensioT HeoOXoaMy OO3VPOBKY pe-
areHToB.

OrHeonacHOCTb aKTMBMPOBAHHOMO yrnsa Benuka. AgcopbeHT mMoxeT ObiTh CMeLWaH ¢ ApyruMy pearex-
TaMW B LIENSX CHUKEHWSA 0nacHOCTY Bo3ropaHus. B HekoTopbix cnydasax ucnonb3yetca 90 % mn3sectu n 10 %
yrnepoga. Qonsa yrnsa, kak Nnpaevno, Bbille Tam, rae NpUCYTCTBYKOT AOMNOMNHUTENbHbBIE 3Tansl npouecca Ans
yAaneHua KNChbIX rasoB (Hanpumep, ckpybbepbl ¢ BOAAHBLIM OpOLUEHNEM).

7.8.3.3 B Tabnuue 32 npeacrtaeneHa nogpobHas MHOopMaLmMsa O KOHKPETHBIX acnekTax UCMnonb30BaHus
gobaBneHnsa akTMBMPOBAHHOIO YIS,

Tabnuya 32— OueHka NPUMEHUMOCTH MCMOMb30BAHUA YITA ANA yOaneHus pTyTu

Kputepuin OueHka npuMeHUMocT/npumMeYaHmne
Bug otxomoB Obecneunsaet acdhdpekTMBHOE COKpalleHne BbIOPOCOB B LIeNom paae BUOoB OT-
X0[0B
[nanazoH paamepoB npeanpu- ToBon

ATNIA

HoBule/neiicTryiollme npeanpu- | MpUMEHSIOT HAa HOBLIX NPEANPUATUAX U NPU MOAEpHU3aLUK
ATUA
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OkoHYaHue mabnuubi 32

Kputepwnii QOueHKa npuMeHMMocTU/NpUuMedaHne
MexTexHonormyeckas coBme- be3 ocobkIx orpaHuyeHr
CTUMOCTb
KrtoveBble cakTopsbl Het

7.8.3.4 lNogxon npUMeHsieTcH Ha HOBbIX U AeWCTBYIOLNX NPeanpuAaTMaX B KaYecTBe cpeacTBa cokpalye-
HWs1 BBIDPOCOB pTYTH B aTMocdepy.

7.8.3.5 KomMnnekcHble BO3OEWUCTBUSA Ha OKPYXKaIoLW Y0 cpefy aHanoruyHbl ApyruM rnogxogam, npegnona-
raltoLwym UCMonb30oBaHne pyKaBHbIX uneTpoB. MNoTpebneHrne aHeprim NpwM NCNoMb30BaHWM PYKaBHbLIX (PUIb-
TPOB ABNHAETCSH Ba)HbIM (hakTOpoM.

Mpw peanuaauum atoro nogxoaa Hanbonee 3Ha4YMMOE KOMIMMEKCHOE BO3AENCTBME HA OKPYKaKLLY cpe-
Oy — obpasoBaHue 0TX040B, 3arpsA3HEeHHbIX Y4ansieMbiMi 3arpsi3HALLNMUY BELLECTBaMK (PTYThH).

B Tex cnyvasix, korga TBepAblil peareHT nepexuraetcs (ona yHudtoxenmsa PCDD/F) B mycopockura-
TEenbHOW NeYn, BaxHo, YToObI:

- ycTaHOBKa uMmena cnocob yganeHus pTyTu, npegoTeBpallarlnini obpasoBaHue 3arpsAsHALWMX Be-
LeCTB B Npedenax TeXHONorM4eckoro npouecca (M B KOHeYHOM UTore ux Bbibpochl);

- anbTepHaTUBHLIN cnocob yoaneHwWs No3Bonan yaansaTh 3arpa3HALLIMe BeLLECTBA C AOCTATOYHON CKO-
pOCTbIO;

- yuYuTbiBanacb BO3MOXHOCTb Nepexoda PTYTW B CTOYHbIE BOA4bI TaM, rAe MCnofb3yrTcs ckpybbepbl ¢
BOOSAHBIM OPOLUEHNEM (XOTS M3 CTOYHbIX BOA OHa MOXeT OblTb 3aTeM M3BMeveHa v nepesedeHa B TBEPAbIN
OCTaToK MpW UCMOMb30BaHKNM COOTBETCTBYIOLMX MeTogoB 00paboTkn).

7.8.3.6 JocTuraemsie aKonorn4yeckne npemMmyLlecTsa

MeTtannu4yeckas pTyTb agcopbupyetcs (adpdeKkTMBHOCTbL yaaneHus obbivHO cocTaensaeTt okono 95 %),
4TO NPUBOAUT K BbiGpocam B atmocdepy mMeHee 30 Mkr/M3. MoHbI PTYTM Takke yAansioTcs NocpencTBOM
XUMUYeckon agcopbunn, CBA3aHHOW C COAepKaHWeM Cepbl B ObIMOBLIX rasax Wi C CEPHOM MPONWTKON He-
KOTOpbIX BUAOB aKTUBMPOBAHHOTO YIS,

B HekoTopbIX cucTeMax, rae yaaneHue pTyTu OCYLLECTBNSETCA B MOKPbIX KNCIIOTHbIX cKpybbepax (Bogo-
POAHbIN NokasaTenb MeHee 1), OCTUraloTCs KOHEYHbIE YPOBHM BbIGPOCOB Huxe 1 MKr/mS.

PykaBHble unbTpbl Takke obecnevynBaloT yaaneHne TBepabiX YacTuL, U Taxenblx meTtannos. [lobasne-
HWe LLEernoYHbIX peareHTOB C YIMeM Takke MO3BONSAET COKpPaTUTh COOEpKaHWe KUCIbIX ra3oB B OOHO3TArNHOM
TEXHOMOrM4YeckKoM npoLiecce.

7.8.4 Ucnonb3oBaHMe KOHAEHCALWOHHBIX CKpy©66epoB ANA [OOYUCTKM AbIMOBBLIX ra3oB

7.8.4.1 B gononHeHue K noTeHUManbHbIM BbIr04am OT MCMONb30BaHMSA TakMX CUCTEM ANS pekynepaumm
3SHEprvy KOHAEeHcaumnsa Npu UCNonb30BaHMM XONOOHbIX CKPyB6epoB MOXET NPUBECTU K KOHAEHCALMA HEKOTO-
pbIX 3arpsi3HAKOLLNX BELLECTB. ITO MOXET COKPaTUTh BbIOPOCH! 3arpA3HAIOLLNX BELLECTB B aTMOCepy, HO B
3HaA4YMTENbHOM CTENEHM TONbLKO TaMm, rae ckpybbep paboTtaeT npu ocobeHHO HM3KKMX TeMnepaTypax, Hanpumep,
npu 40 °C.

7.8.4.2 Moaxopn npumeHsieTcA B OCHOBHOM Kak cnoco® pekynepauuu 3aHepri U Tam, rae JononHUTeNb-
Hble aTanbl yaaneHWs 3arpsasHALLMX BELLeCTB YXKe BKIMHYeHbl B TEXHOMOIMYECKU mpouecc (Hanpumep,
yroneHas abcopbunsa, MoKpasi o4MCTKa NpU HU3KOM BOAOPOAHOM NokasaTene).

[aHHblin noaxon, Kak NpaBuMno, He MPUMEHSETCA CaMOCTOATENbHO Kak cpeacTso Anga 6opbbbl ¢ 3arpas-
HEHWEM, HO MOXEeT BbiTb 3(h(PEeKTUBEH Kak CTaguA OOOYUCTKM B COMETAHUM C APYTMMU CUCTEMAaMU.

3TOT NoAxon NpUMeEHsieTcs NOocne 3TanoB OYWMCTKU ObIMOBLIX ra30B, MO3TOMY OH MOXET NPUMEHATHCH K
nbomy BUOY OTXOO0B.

Moaxod NpUMEHSIETCA B KOHLIE CUCTEeMbl OYMCTKW AbIMOBLIX Ta30B, MO3ITOMY MOXET NMPUMEHATHCS Kak Ha
HOBBIX, TaK U Ha OEACTBYIOLWMX NPEeanpUsaTUAX.

7.8.4.3 KoMmnnekcHble BO3AENCTBUSA Ha OKPYKatoLLyo cpeay

KoHpeHcaT Byaet cogepxaTb 3arpAs3HALLME BELLLECTBA, KOTOpble Hy)XaatTca B oBpaboTke Ha cTaHuuK
OYMCTKM CTOYHLIX BOA nepef copocom. Tam, rae yxe npuMeHsatoTcH ckpybbepbl C BOASIHBIM OpPOLLUEHWEM, CTOY-
Hble BOObI KOHOEHCALWOHHOro ckpybbepa MoryT obpabaTtkiBaThcs B TOW XKe TEXHOMOTMYeCcKon LienoYke.

Moaxod, Kak nMpaBuno, NPUMEHSIETCA TOMBKO TaM, rae OOCTYMNHbl CpedcTBa oxnaxaeHwus. Hanpumep,
xonogHas (40 °C) obpaTHas Boga cUCTEMbI LigHTParbHOrO OTOMNMEHWsA, KOTOPOE, Kak NpaBuro, NpUMeHsAeTcs
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TOMNbKO B XOrogHoM knumate. [puMeHeHwe 3Toro nogxoaa B Apyrux o6CTOATeNnLCTBaX MOXET MPUBECTU K Bbi-
COKMM 3aTpaTam Ha 3Hepru, TpebyemMyro AnsA OXNaKaeHu s .

Hwu3kas Temnepatypa B ObIMOBOR Tpybe NO3BONUT CHU3UTL TEMMOBYH NNaBy4YeCTk AbIMOBOrO Wneida
W, cnefoBaTenbHO, COKpaTUTL ero pacceuBaHne. 3TO MOXET BbITh NPEOA0NEHO C MOMOLLLH YBENUYEHUS Bhi-
COThbl W/UMNKM YMEHBLUEHWA OMaMeTpa ObIMOBOW TpyObl.

7.8.4.4 [locTUrHyTble aKonorn4yeckne npemMmyLlecTsa

KoHZeHcaums 3arps3HsiowMX BEWEeCTB U3 AbIMOBbLIX rasoB obecneqnBaeT LONONHUTENbHOE CHIKEHMNE
BbibpocoB B atMocdepy. MNpuMeHNTEeNbHO K PTYTK Ha 3TOT noaxon Booblie Henb3s nonaraTbesi, 4Tobbl Jo-
CTWUb YPOBHS BLIGPOCOB Himke 50 MKT/M3. B CBSA3M C 3TUM, Er0 MOXHO PaccMaTpUBaTh TOMLKO KAk [OMOMHM-
TEnNbHbIA 3Tan JOOYNCTKN.

KoHgeHcauns Boabl U3 ObIMOBLIX F230B MOXET NPU MCMOMNb30BAHUK MOCNeAyKLLEero nogorpeea AbiMo-
BbIX ra3oB 3HAYMTENbHO YMEHbBLIWTL BUOMMOCTb AbIMOBOIO Wekda n CoOKpaTUTh pacxod BoAbl B ckpybbepe.

7.8.5 OToeneHue pTyTU C NOMOLWbLIO (PUNLTPA HA OCHOBE MOHOOBMEHHOW CMOTbI

[Mocne oTAeneHWs NbiNK 1 NEPBOA KUCMOTHOW MOKPOMW NPOMbIBKA MOHHO-CBSI3@HHLIE THXENbIe MeTan bl
npoBogATCA Yepes MOHOOOMeHHUK. PTyTb n3Bnekaetcsa B ounbTpax Ha OCHOBE MOHOOBMEHHOI cMonbl. 3aTeM
KMCINOoTa HEMTPanuayeTcs ¢ UCNONb30BaHUEM M3BECTKOBOIO MOITOKA.

Ecnu nocne npoMbIBKM OCTaTOMHASA PTYTh €lle NpUcyTCTBYEeT B 0TpaboTaHHOM BO34yXe, OHA yaepKuBa-
eTCs B crefyLleM aanee KOKCOBOM hunsTpe.

lMogxon [OPOrocTOALLMIA MO CPABHEHUWIO C anbTepHaTUBaMu.

PunbLTp, copepalluii cmonel, TpebyeT pereHepaummn ¢ U3BNeYeHnem pTyTu.

Mooxon obecneyrMBaeT BLICOKYK HAAEXHOCTL yaaneHus pTyTu.

7.8.6 BeegeHue xnopuTta ANd COKpalleHUs coAepXaHUA 3NeMeHTapHOW pTyTH

B 1o Bpems Kak okucrneHHas pTyTb XOPOLUO pacTBOpMMAa B BOAE W MOXET ObiTb yganeHa ¢ MOMOLLLH
ckpyb6epa ¢ BogAHbIM OpOLLEHMEeM, 3nemMeHTapHas pTyTb TpebyeT MHbIX MeToAoB yaaneHus. Takum obpasom,
TPYAHO A0OMTLCS 3HAYUTENbHOIO COKPaLLEeHUs CoaepXaHWs 3NEMEHTapHOW PTYTU C NMoMoLLbio ckpybbepa ¢
BOASIHbIM OPOLUEHUEM, eCrn OAHOBPEMEHHO HE UCMOMb3YeTCsl aKTUBUPOBAHHLIN YTrosb.

BeegeHne cunbHOro okucnutens npeobpa3zyeT 3NMeMeHTapHYKH PTYTb B OKWUCINEHHYH PTyTh W denaeT
BO3MOXHLIM e yaarneHue ¢ NoMollbl ckpybbepa ¢ BOASAHBLIM OpOLUEHMEM. DTOT OKUCIMTENL UCMOMNb3YeTCs
B peakuuu ¢ OpyrMMu coeaMHeHUsIMU (HanpMmMmep, ¢ OMOKCUAOM Cepbl) U BBOOWTCA HEMOCPEACTBEHHO Nepen
pacnblinMTenbHBIMKU OPCYHKaMKU NepBOro KMCNoTHoro ckpybbepa. BomopoaHbld nokasartens ckpybbepa co-
ctasnsaet ot 0,5 no 2. Ecnu pacnbinsiemas XUAKOCTb COMPUKACcCaeTcsl C KUCMbIMU NapaMu, coaepialliumm
XNOPOBOAOPOA, XNOPUT NpeBpaLlaeTcs B AUOKCUA XNopa, KOTOPLIN W ABMSETCA AeUCTBYIOW MM BELLeCTBOM.

[Mooxon NPUMEHSATCA NMPU CKUrAHWMW OTXOJ0RB; AOCTUrAaeTCs COKpaLLeHUE COOEPXaHUS PTYTU B ObIMOBbLIX
razax, cogepxawmx He meHee 400 Mr/m3 XnopoBogopoaa.

CoBmMecTuUM TomnbKO co ckpybbepamu ¢ BOOSHBIM OPOLLEHUEM.

CToMMOCTbL peareHTOB SIBNSETCS OrpaHUYMBaOLLMM DaKTOPOM.

Wcnonb3oBaHue okucnutenei cnocobcTeyeT yganewuio NO B ckpybbepe (nyTem ero npeobpasoBaHus
B 6onee pacTBopumMbin NO,), 4TO MOXET NpuBeCTH K Npobnemam BCreacTBMe BbICOKOrO COAepXaHusa asora B
CTO4YHbIX BOOAX.

K mocTuraembiM 3KOMOrMHYECKMM NMPeuMyLecTBamM OTHOCATCA: CokpalleHne Boibpocos ptytu u NO,.

7.8.7 obaneHne nepekncy Bogopoaa B ckpy66epbl ¢ BOOAHBLIM OpOLIEHUEM

7.8.7.1 Uenb cuctembl — 310 M3BnedeHue Hg, HCl n 802 13 ObIMOBLIX ra30B. B npouecce BcA arnemMeH-
TapHas pTyTb OKACNAETCS [0 PacTBOPUMMbIX B BOAe COeAMHEHUN PTYTU.

MepBbIi aTan npeacTasnseT coboi oxnaguTenk, PacnonoXeHHbI Nocne pykaBHbIX UNBTPOB (C JO-
SaBneHnem yrns, NOrMoLLanLLEro 3HAYMTENBHYIO YacTk pTyTH). lNocne oxnaxaeHusa ObIMOBLIE ra3bl BXOAST B
KOHTaKT C XWAKOCThIO CKpyBBepa, koTopasa COLEPXKUT Nepeknck Bogopona u nobasku. XXugkocTts ckpybbepa
pearupyeT C ObIMOBLIMW razamu, U KACIble CTOYMHbIE BOALI NEPEfaTCs Aanee Ana HelTpanu3aumm 1 ocax-
OEeHUst pTyTw.

7.8.7.2 3T0T MeTO4 NPYMEHMM O71A BCEX TUMOB YCTAHOBOK ONS CXXWIaHWs OTXOLO0B, B KOTOPbLIX NMpUme-
HAOTCA CKpy©Oepbl ¢ BOASIHbIM opoweHreM. Hauny4dwmnii adhdekT gocturaetcsl, ecnu ckpyobep HaxoguTcs
nocrie pykaeHbIX hUNLTPOB C yrnem.

Mooxon MoXXeT MCNOoNbL30BaThLCH HA HOBBIX M CYLUECTBYHOLLMX 0ObEKTaX, KOTopble HyxaarTca B obecne-
Y€HWUM COOTBETCTBUA HOBbIM Bonee cTporvm TpeboBaHuaM K NpeaenbHbIM ypoBHAM Bbibpocos Hg, HCIn SO,
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7.8.7.3 JocTuraembie aKonorn4yeckre npemMmyLLecTsa

[JononHuTenbHoOe COKpalleHWe KOHLIeHTpaLuuu BCeX BUAOB PTYTU B ObIMOBbLIX razax (3dpeKTUBHOCTb
yaaneHus npu npMMeHeHWM COBMECTHO C aKTUBMPOBAaHHBIM yrrem o0bl4HO cocTaensaeT okono 99,5 %), a Tak-
e cokpalieHue cogepxanus HCI n SO,.

7.8.8 Ucnonb3oBaHWe cTaTU4YeCKUX PUMNLTPOB C aKTUBUPOBAHHLIM YIfieM UMK KOKCOBBLIX hUnb-
TpOB

Mcnonb3oBaHne aTMX NOAXOAOB U UX MPEeUMyLLecTBa ANA COKpalleHWs coaepaHusa pTyTU, CHUKEHUSA
KOMMJIEKCHbIX BO3OENCTBMIA HA OKPYXKaloLLYIO Cpesy M OPYrMX acrnekToB yxe Obinu onucaHbl B 7.8.3.

PTyTb agcopbupyeTcs, Npu 3ToM BbIOpOCKHl B aTMOcdepy COCTaBnsAT 0b6bIYHO MeHee 30 MKr/m3.

7.9 [lpyrue noagxoabl U BelecTBa

7.9.1 Ucnonb3oBaHWe cneuuanbHbIX peareHTOB ONA COKpalWeHWA cogepXxaHua noga v 6poma

7.9.1.1 CneumanbHble peareHTbl, HanpuMep, TMocynb@ar HaTpusi unu BucynbuT HaTpKs, TakkKe MoryT
BbiTe foBaBneHbl B COOTBETCTBUU C TpeboBaHMAMM K cyllecTBylOWUM ckpybbepam ¢ BOASIHbIM OPOLLUEHUEM
npw obpaboTke onpegeneHHbIX NapTUi OTXOAO0B (B 4AHHOM cnydae 3HaHWe cocTaBa OTXOOOB MMeeT pelua-
ollee 3HavyeHWe) UnNu 0obaBnAaTLCA MOCTOAHHO Ha OOMONHUTENBHON CTaAuK MOKPOW O4YUCTKM (NoTpebneHune
peareHTOB Mpu 3TOM MOXET DObiTb BhILLE).

B ranowgHom ckpy6bepe nwobble cBoOOOHbLIE ranoreHsl CBOOATCA K rarnoreHoBO4opody B pesynbrate
peakuuu co wieno4HbIM pactsopomM Na,S,04. BMmecTe ¢ octatouHbim SO, ranoreHoBoaopoa 3atem yaansercs
13 ObIMOBbIX ra30B NyTeM pacTBOPEHUS.

FanoreHbl, 0 KOTOPbLIX MOET pedb — 3TO ranoreHsl Bpoma u Moaga, cogepxaliMecs B OCHOBHOM B aHTU-
nupeHax 1 MeguuuHckux otxodax. lMockoneky Top U xnop sBnsAwTCcA 6onee CUNbHLBIMKA OKUCNTUTENSMU, OHU
MOMHOCTBLIO NPEeBpaLaTcsa B rugpuabl.

Kpome Toro, MoXHO yMeHbLIWTL BeIBpochkl Moga u 6poma B atmocdepy nyTeM BBEAEHUA CEPOCOAEpXKa-
wux otxoaos unu SO, B nevs.

7.9.1.2 B ocHOBHOM Mnoaxon NMPYMEHUM Ha 3aBodax MO CXUIaHWK OMacHbIX OTXOOO0B MMM Ha ApYrux
0ObeKTax, rae KOHLEHTpauus hoga u 6pomMa B CXKUraeMbixX OTXO4aX CUMbHO BapbUpyeTcs W/Mnu TpyaHo npen-
cKasyeMa/KoHTponupyema.

OueHka NpMMEeHUMOCTM AaHHOro nogxoda npueeneHa B Tabnuue 33.

Tabnuuya 33 — OueHka NPUMEHUMOCTI yOaneH1s ranoreHos ¢ UCnonb3oBaHneM Na,S,04

Kputepui QOueHKa npuMeHMMocTU/ NpuMeYaHue

Bua otxomoB B ocHoBHOM NPUMEHAINT Ha 3aBOdax No CXKWraHWMK ONacHbIX OTXOOO0B, rae cogep-
XaHue nopa w 6poma B OTX04ax MOXET OblTb BbICOKMM, Hanpumep, npu CxXmnraHnm
na60paToprlx nnu xmmmo-cpapmau,esmqecmx OoTX0O0B

[nanasoH pasmepoB npeanpu- Mobble
ATUA

Hosble/gecTaytowne npeanpu- | Lleneeoe no6aeneHve peareHTa MOXET UCMONb30BATHCS HA NMIOBOM CyLLECTBYHO-
ATUA LeM 33BOAE MO CXHUraHWI0 OTXOAOB, rAe 3KCMNyaTupyoTes ckpyb6epbl ¢ BoasaHbIM
opolueHreM. BHepeHre cUcTeMbl NOCTOSHHOTO AoBaBnNeHWs peareHTa ABNAETCS
Bornee CroXHOM/QoPOrol Npu ee BKMIOYEHWU B CYLLECTBYIOLWE TEXHOMOrMYEeckue
NpoLecchl, 0AHAKO OHa MOXET BbITb NPefyCMOTPeHa Ha HOBbIX MPeAnpUATUAX Ha
aTane NpoexTUpPOBaHUA

MexTexHonormyeckas coBme- MpyYMeHAT NpKY NCNONL30BaHMN CkpyBOepoB ¢ BOAAHLIM OpoLIEHUeM
CTUMOCTb
KntoueBble thakTopsbl YyBCTBUTENBHOCTb K BUOAMMOMY (LUBETHOMY) OAbIMOBOMY LUNEAdy

7.9.1.3 MoTpebneHue Na28203 33BUCWUT OT COAEPXKaHWUs cepbl B 0TXodax: ero gobasneHue npomMssoaaT
B 32aBMCMMOCTM OT KOHUeHTpauun SO, B HeouuLeHHoM rase. Ecnv oTxoabl cogepxar 4OCTAaTOYHO Cepbl, [0-
NonHUTENbLHOE YO4aneHue ranoreHoB He TpebyeTcs.

YaaneHHble 3arpsi3HaloLLMe BELLECTBA NEPEHOCATCA B CTOMHbIE BOALI, MO3TOMY MOXET noTpeboBaTsCA
nx nocnegyruiasi obpaborka.

B cnyyae go6asneHus SO, UNu OTXO[0B C MOBLILLEHHLIM COAEPXaHUeM cepbl NoTPebyTCa N3MEHEeHNS
B HacTpoiKax nocnefyloLnx 3TanoB CUCTeMbl O4MCTKA ObIMOBLIX ra3oB Ansd obecnevyeHust COBMECTUMOCTH C
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M3MEHEHHbIM XMMWYECKMM COCTaBOM OTXOAOB. MiameHeHMsA B GanaHce Mexay Cepoil U XNOPOoM Takke MoryT
BNUATL Ha nosTopHoe obpasosaHue PCDD/F.

7.9.1.4 Mpu NpoxXoXAeHUN 3aMeTHbIX KOHLUEHTpauuii bpomMa unu noga Yepes CUCTEMbl QYUCTKN ObIMO-
BbIX ra30B B HEKOTOPLIX CMy4asax BO3MOXHO OKpalUMBaHWe ObIMOBLIX FA30B B XKeNTO-KOPUYHEBLIA UMW NMMO-
BbIW LiBETa cooTBeTCTBEHHO. [lobasneHune Na,S,0, npn Heo6xoANMOCTU UMK Ha NOCTOSIHHOM OCHOBE NpeaoT-
BpallaeT BO3HWKHOBEHWE 3Toro adhcpexTa.

7.9.2 Noaxoabl K coKpalweHuio BbIGpocos napHukoskix rasos CO,, N,O

CyuwiecTtBytoT ABa cnocoba cokpalleHus BbIBpOCOB NapHWKOBbLIX ra3oB:

- noBbiWeHWe 3 PEKTUBHOCTU peKynepaLmMm 3Heprin U aHeproobecneyeHus;

- KOHTponb Bbl6pocos CO, 3a cHeT NCMOMb30BaHNSA CUCTEMbI OYMCTKM [bIMOBbLIX ra30B.

BoamosxkHo obpasosaHue kapboHaTta Hatpus npu peakumu CO, B AbIMOBLIX rasax ¢ NaOH.

BoiGpochl 3akMcK azoTa nNpu CKUraHnyM OTXOLOB MOTYT NPOM3ONTU B pesynbTaTe:

- Ucnornb3oBaHus bornee HU3KMX TemnepaTyp CropaHus; Kak npaBuno, 3T0 CTAHOBUTCHA 3aMETHbIM Mpu
Temnepatypax Huxe 850 °C;

- UCNOrb30BaHUA M3bMpaTensHOro He KaTanuTUYecKoro BOCCTAaHOBMEHUSA ANA COKpalleHua cogepka-
Hua NO, (ocobeHHo Tam, rae B Ka4ecTse peareHTa UCMonb3yeTcsa MOYeBMHa).

OntumanbHasa TemnepaTtypa Ans o4HOBPEMEHHOro cokpallenus obpasosaHua NO, n N,O Haxogutca
B AnanasoHe 850 °C—900 °C. B ycnoBusix, korga TemnepaTypa nocre kamepb! cropanus cebiwe 900 °C,
BblIGpockl N,O Huskn. Beibpockl N,O npu ucnonb3oeanun n3bupaTenbHOro KatanuTMYeckoro BOCCTaHoBMe-
HWS Takke HU3KKW. Takum obpasom, ecnu TemnepaTypa ropeHusi Haxogutcs cebiwe 850 °C, nsbupartencHoe
HekaTanuTUYecKoe BOCCTAHOBMNEHWE ABMAETCH, MO CYTW, 80MHCTBEHHBIM 3HaYUTENbHbIM UCTOYHUKOM BbIBpO-
coB N,O Ha coBpeMeHHbIX yCTaHOBKax AMs CKUIaHUs OTXOA0B.

Ecnu koHTpOnb He ocyLLecTBNsSeTCs OOMKHLIM 0DpasoM, TO UCMONb30BaHMe M3bupaTensHOro HekaTanu-
TWYECKOr0 BOCCTAHOBMEHWs!, 0COBEHHO C MOYEBVMHOWN, MOXKET NPMBECTU K YBEMWYEHMIO BbIOPOCOB 3aKMCK a30-
Ta. Kpome Toro, BO3MOXHO BblfeneHne 3akicK asoTa B npoueccax, rae KMCnopog nogaetcs Ans nonyvyeHus
cybCTEXMOMETPUYECKOro cocTaBa (Hanpumep, nNpu rasndukalMm u NMponu3e), a Takke B nevax ¢ NceBoooXn-
KEHHbIM crioem, paboTawlmx Npu onpeneneHHeIX YCroBusx.

YTtobbl M3bexaTb BLIBPOCOB 3aKUCK a30Ta, UCMOMb3YHTCA cneayolue MeToab!:

- CHWXeHWe O03UPOBKWM peareHta n3bupaTenbHOro HekaTanuTUYecKoro BOCCTAHOBMEHMWA MyTeM OnTu-
MU3auMKM npouecca nabrupaTtensHOro HeKkaTanMTUYEeCKOro BOCCTAHOBNEHUS;

- BbIBOp OoNTUMAanbHOrO TeMMNEpPaTypPHOrO OKHA ANs BBeAEHWs peareHTa uabupaTenbHOro HekatanuTu-
YEeCKOro BOCCTAHOBMEHUS;

- UCMorb30BaHWe METOLOB MOAEMNMPOBAHMSA MOTOKOB ANA ONTUMMW3ALUWM MECT pa3MmeLLeHus opCyHOK;

- NMpoOeKTUpOBaHue ¢ yuyeToM obecrnedyeHnsa 3hEeKTBHOIO CMELUMBAHWA ra3a ¢ PeareHToM B COOTBEeT-
CTBYIOLLEW TEMNEePATYPHOWN 30HE;

- MCMONbL30BaHWe aMmMuaka BMeCcTO MOYEBUHBI NMPW M3bKupaTenbHOM HekaTanMTUYeCKOM BOCCTaHOBMEHNN.
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Bubnuorpadun

MTC 9—2020 YTunusauumsa n obesppexmBaHue 0TX040B TEPMUYECKUMK criocobamm

CnpasoyHunk EC no Hauny4wmm AOCTYNHBIM TEXHONOrMsM « EBponeickasl komucens. [IpekTrBa 0 NPOMBILLNEHHBIX
amucensx 2010/75/EU. CnpaBodHOE pPYKOBOACTBO MO HaWMy4qlwM AOCTYMNHbIM TexHonorusam. CxuraHue oTXOQoB.
2019 r»

®epnepanbHbli 3akoH oT 4 Masa 1999 r. Ne 96-93 «O6 oxpaHe aTMoOCHEepHOro Bo3ayxa»

Mpukasz MuHnpupogel Poccun ot 19 Hosbpa 2021 . Ne 871 «O6 yteepkaeHun Nopsagka npoBedeHnA MHBEHTapu3a-
LMK CTaLMOHAPHBIX MCTOMHMKOB W BbIBPOCOB 3arpsA3HAOLLMX BELLECTB B aTMOCepHbId BO3AYX, KOPPEKTUPOBKY ee
LOaHHbIX, JOKYMEHTUPOBaHWUA U XPaHEHUA JaHHbIX, NONYyYeHHbIX B pesynbTaTte NPOBedeHWs TakMx MHBEHTapuU3aumm
W KOPPEKTUPOBKM»

@®enepanbHblil 3akoH oT 24 uioHa 1998 . Ne 89-03 «O6 oTxogax NpoM3BOACTBa U NoTpebneHnsa»
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