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MNpepgnucnoBne

1 PABPABOTAH ®egepanbHbiM rocyfapCTBeHHbIM aBTOHOMHbLIM yuypexaeHuem «HayyHo-uccneposa-
TENbCKNIA MHCTUTYT «LLeHTp 3KONOrM4yeckoin NPOMbIWAEHHON NOAUTUKU» (PTAY «HUN «LLIDMM»)

2 BHECEH TexHuuyeckum komutetom no ctaHgaptusaumm TK 231 «OTXoabl U BTOPUYHbLIE pPecypcCbl»

3 YTBEPX/JAEH W BBEJEH B AEWCTBWE T[pukazom ®degepanbHOro areHTCTBa M0 TEXHUYECKOMY
perynnpoBaHuio n metponormm ot 19 oktabps 2023 . Ne 1199-cT

4 B3AMEH IOCT P 55837—2013

MpaBuna NpUMeEHeHNA HaCTOAWEro craHjapTa yCTaHOB/IeHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTusauum B Poccuiickoin depepauyumn». MHdopmaynsa o6 ns-
MEHEeHUAX K HACT oAl eMy cTaHgapTy Ny6nmMkyeTCcsa B eXerogHom (No cocTOSAHUIO Ha 1aHBapa TeKkywero
roga) MHOpPMauMOHHOM yKasaTene «HauuoHanbHble cTaHAapTbl», a ouUMaNbHbI TEKCT U3MEHEeHW
M NonpaBoK - B eXeMeCcA4YHOM WMH(popMaLMOHHOM ykKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UK OTMEHbl HACTOSALWEro craHjapTa CoOOTBETCTBYIOLWEee YyBeJOoMNeHne byneT
ony6nnkoBaHo B OnuxalilleM BbIMYCKE eXeMeCAYHOro MHMOopMaLMOHHOTIO ykasaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWAas nHpopmaumnsa, ypejoMneHme U TEKCThbl pasMewanTCcsad Takxe B UH-
hopmaLMOoHHON cucTeme o6LEero NoAb30BaHMA - Ha oduunanbsHoOM caliTe PefepanbHOro areHTCcTBa no
T EeXHUYEeCKOMY PeryiMpoBaHuio U meTponorum B ceTn MHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2023

HacToawwnidi ctaHAapT He MOXET GbiTb MOJSIHOCTHI WU YACTUYHO BOCTPOM3BELEH, TUPAXMPOBAH W pac-
NMPOCTPaHEeH B KayecTBe ouuManbHOro usgaHus 6e3 paspeweHus degepasibHOTO areHTCTBa MO TeXHU4e-
CKOMY PErysipoBaHui0 U METPOOrN
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BBepneHne

B HacToswee BpeMsA B 60/IbLUMHCTBE CTPaH CXWUraHWe UCMOMb3yeTCA MPU YHUUYTOXEHUN pPasfIMyHbIX BU-
[OB OTXOJO0B W, Kak NpasBusio, TOMIbKO YacTblo KOMMEKCHOW cucTemMbl obpalleHns ¢ oTxogamu, HanpasBieHHON
Ha NUKBMAALMI0 0TX0A0B, 06pasyloLWwnxca B NpoLecce XN3HeAeAaATeNbHOCTM YenoBeka.

BbicTpoe TexHonornyeckoe passutne, Habnwgaemoe B TeyeHme nocnegHux 10— 15 net, okasano Bnu-
AHME W Ha pas3BMTME ceKkTopa CXWraHus OTX040B. BONbWMWMHCTBO M3MEHEHWn 3akoHogaTenbHOW 6a3bl 6bi10
CBA3aHO C pa3BUTMEM pernaMmeHTaunm X03ANCTBEHHON AeATeNbHOCTW, YTO NOBAEKNO 3a c060i, B HACTHOCTH,
HEO6X0AMMOCTb COKpaleHUss BbIGPOCOB B aTMocepy, 06pasyrmnxcsa B pesynbtate paboTbl MPOMbILWIAEH-
HbIX YCTAHOBOK. ONTMMU3aLMa TEXHONOIMYECKNX NPOL,eCcCOB — MPOLLECC HEMPEPbIBHbIN: B HACTOsALLEE BpeMs
ONA CKUraHusa oTxXo[0B paspabaTtbiBaldTCA TEXHOMNOMMU C YNY4YllEeHHbIMW (MO CPaBHEHUIO C TPaAULMOHHbLIMU)
3KOHOMUYeckummn (bonee HM3Kas CTOMMOCTb) U aKonorndyeckumu (6onee BbiCOKaa 3konornyeckas pesynbTa-
TUBHOCTb) XapakTepucTukamu.

OCHOBHbIMW MPUHLMNAMW FOCYAapCTBEHHOW NONMTUKM B 06n1acTy obpalieHns ¢ oTxogaMu ABAAIOTCA:

- OXpaHa 34,0p0OBbs YesioBeKa, nofaepxaHue v BocCTaHoBeHME 61aronpuUATHOrO COCTOSAHUA OKpyXa-
loueli cpebl U coxpaHeHne 6UoNOrnYeckoro pasHoobpasms:

- Hay4yHO 060CHOBAHHOE coyeTaHMe 3KONOrMYECKUX U IKOHOMMYECKUX MHTepecoB obliecTBa B LEeNAx
ob6ecneyeHns yCTOMUYMBOIO pa3BUTUS 0OLLECTBA;

- NCNOMb30BaHNE HanAydWnX AOCTYMHbIX TEXHOMOIMIA Npn o6paleHnn ¢ oTxogamu;

- KOMnaekcHasa nepepaboTka MaTepuasibHO-CbIPbEBbLIX PECYPCOB B LENSAX YMEHbLUEHNA KonnyecTBa OT-
X0[,0B;

- UCNOJIb30BaHNE MeTo[0B 3KOHOMUYECKOro perynpoBaHns feATefIbHOCTU B 06/1acTu obpalleHus ¢ oT-
X04aMun B Lensx yMeHbleHNa KoanmyecTBa OTXOA40B U BOBMEYEHUS UX B XO3SAWCTBEHHbIN 060pOT;

- AOCTYN B COOTBETCTBMW C 3aKOoHOAaTeNbCTBOM Poccuiickoin degepaumn kK mHgopmaumm B o61actu 06-
palweHns ¢ oTxoAamu;

- yyacTne B MexAyHapoAHOM coTpygHuyectBe Poccuiickoin ®egepauyum B ob6nactm obpalieHms c OT-
xopamu.

HanpaBneHns rocygapcTBEHHON NONMTUKN B 06/1aCT obpaleHnsa ¢ oTxogaMmu ABNAKTCA NPUOPUTETHbI-
MW B cnegytlouleil nocnenoBaTtenibHOCTHU:

- MakCuMasibHOe MCNOIb30BaHMWE UCXOAHbIX CbipbS U MaTepuanos;

- npefoTBpaleHne obpasoBaHnA 0TXOA0B;

- COKpalieHne o6pa3oBaHUA OTXOA0B U CHUXEHME Kracca ONacHOCTU OTXOAO0B B UCTOYHMKAX MX obpa-
30BaHuA;

- 06paboTka OTX0A0B;

- yTunnsaumnsa oTxofos;

- o6e3BpexnBaHMe 0TXOA0B.

OCHOBHaA Uefb CKXUraHua OTX0L40B — 3TO COKpalieHue ux o6bema C OAHOBPEMEHHbLIM CHUXEHNEM He-
raTMBHOIO BO3JEWCTBUA OTXO40B Ha OKPYXalLyo cpefy v 340p0OBbe YesloBeka; nocnefHee OCyLlecTBAsSeTCs
C NOMOLbIO yNaBnBaHNA (M COOTBETCTBEHHO KOHLEHTPUPOBAHMUA) AN AECTPYKUUN NOTEHUNAbHO ONacHbIX
BelecTB B COCTaBe BbIGPOCOB AbIMOBbIX ra30B.

CxuraHme oTxof0B npeactasBnseT coboi okucneHme dpakymnii, cogepxalwmnxcsa B oTxo4ax n cnocobHbIX
K ropeHuto. B npouecce cxuraHnsa obpasyloTca rasoobpasHble NpoAyKTbl ropeHus, 60/blias YacTb KOTOPbIX
MOXeT 6bITb MCNOMb30BaHa AN1A BbIpaboTkM TensoBoi aHeprun. OpraHnyeckue cy6cTaHuumn, cogepxalimecs
B OTX0f4ax, rOpsAT Npu AOCTMXKEHUMN HEOOGXOAUMON TemnepaTypbl BO3ropaHns U HaAMYMM KOHTaKTa C KMC/0po-
JoM. PakKTMYeCKM NpoLecc ropeHns NPonMCxXoauT 3a CeKYHAbl B ra3006pa3Hoil hase ¢ 04HOBPEMEHHbLIM BblAe-
neHvem aHeprun. B Tom cnyvae, ecnu TensoTBOpHas CNOCOBHOCTbL OTXOAOB U Nojaya Kucnopoga ABNATCA
[OCTaTo4YHbIMUK, 3TO MPUBOAUT K LiEMHOI TEN/JI0BOW peakuun M camonoffepXnBaloleMycss rOpeHunto, T0 ecTb
Heo6xoAMMOCTb B nMojade Apyroro TonsvMea otnajaert.

B npouecce NonHOro cropaHva OTXO0[0B OCHOBHLIMW KOMMOHEHTaMW AbIMOBbIX ra30B SAB/SATCA BOAAHbIE
napbl, as3oT, AMOKCUZ, yrnepoga v Kucriopod. B 3aBMCMMOCTM OT cocTaBa CXUraemMoro martepuana, akcnnyarta-
LMOHHOIO pexunma v CUCTeMbl OYMUCTKM AbIMOBbLIX ra30B NPOU3BOAATCA BbIOPOCHI KUC/bIX ra3oB (OKUCNOB Cepbl,
OKMC/I0B a30Ta, X/IOPUCTOro BoAopoaa), TBEPAbIX YacTul, (BKNoYasa CBA3aHHbIE B YacTuuax MeTassbl), WUPOKO-
ro cnekTpa NeTyuymx OpraHMyeckux COeAnHeHWI, a Takke eTyuymx MeTansoB (Takux Kak pTyTb). Takxe gokasa-
HO, YTO B Mpoueccax CXuraHus TBepAblX KOMMYHasIbHbIX OTX0L0B, 0CaKOB CTOYHbIX BOJ, FOPOACKUX OYUCTHbIX
COOPYXXEHUA 1 onacHbIX OTXO4OB NPOMCXOA4MT obpas3oBaHMe WM BbIGPOC B atmMocdepy CTOWKMX OpraHnyeckux
3arpssHutenen (MXA4/MNXA®, MXB, MXB), noTeHUnanbHO MOTYT MMETb MECTO BblGpOChbl MOSIMOGPOMMPOBAHHbIX
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anbensognokcuHos (MBAA) n nonnépomnpoBaHHbix anbeHsodypaHos (MBAP), 4To 06YCIOBNEHO KOMMNOHEHT-
HbIM COCTABOM MOCTYyMakwLWmnX ANA CKUraHWsa OTXOAO0B, a Takke TemnepaTypHbIMU pexnmamMy U BpeMeHeM Ha-
XOXAEHNSA OTXOLOB B aKTVUBHOW 30HE TEXHO/IOrMYeckoro 6710ka (Kamepbl TOPeHnst) CUCTEMbI CKUTAHUA OTXOA0B.

YcTpoicTBa OYMCTKM AbIMOBBIX ra30B ABASAKTCA 0643aTe/IbHON COCTaB/ISALWENR TEXHONOMNIA CKUraHUsa oT-
X040B. CMCTEMbI OYMCTKM AbIMOBbIX ra3oB npejHasHayeHbl A8 CHUXEHWS OnacHOCTW BbIGPOCOB U ynaBnusa-
HUS MakKCuMMasibHOro KosmyecTBa BPefHbIX BewecTB, 06pasyolwmnxca B pesynbtaTe NpoLeccoB CXUraHus 0TX0-
[0B. B 3aTuX Lensx cMCTEMbI ra3004NCTKN COEANHATCS C BbITSXHbIMU CUCTEMaMK MyCOPOCXKUTraTeNbHbIX Meyeil.

[ns ouncTkn AbIMOBbIX ra30B OT 3arpsA3HAKLWMUX BeLecTB UCNONb3YTCA du3nveckme, XMmmyeckme u
KOMMNNEeKCHble MeToAbl. Pa3nnyalT cyxume, NOMYCyXMe U MOKPble ra3004YMCTHbie YCTAHOBKM ANS OYUCTKM OT
3arpsA3HSALWIMX BEWECTB AbIMOBbIX ra30B.

CnepyeTt yunTbiBaTb, YTO MOKpble CUCTEMbl OYMCTKM AbIMOBbIX ra3oB moryT pabotatb ¢ o6pasoBaHu-
€M CTOYHbIX BOA. [N CHMWKEHNS BbIOGPOCOB 3arpsA3HALWMNX BELWECTB B aTMOCKEPHbIi BO3AYX MpUMeHseTcs
MHOrocTyneH4yatas o4mcTKa.

CoBpeMeHHble yCTaHOBKU, a Takke MOAEepPHU3NPOBAaHHbIE YCTAHOBKM, CHabGXeHbl pa3ninyHbiMm 06opyno-
BaHWeM /19 OUMCTKM 06pasyomnxca BolopocoB. Cpean 0CHOBHbIX UCMOb3YEeMbIX METOL0B MOXHO BblAEeNNTb
cnegywuwme:

- TKaHeBble PuAbTPLI (ANA yaaneHus BbI6GPOCOB TBEPAbIX YaCTUL);

- anekTpohnNbTpbl (ANS yaaneHus BbIGPOCOB TBEPAbIX YacTuL);

- MOKpble ra3oouucTutTenu (4N8 yaaseHus KUC/biX rasos);

- nonycyxue rasooynctutenm/cuctema pacnblintenbHoro abcopbepa (418 yganeHus KACNbIX rasos);

- cucTembl BBOZA Cyxux BewecTs (418 yAasleHUs KUC/bIX ra3os);

- MeToA afgcopbuun c NpMMEeHEeHUEeM akTUBUPOBAHHOIO Yr/iisi/akTMBMPOBAHHOTO Gyporo kokca (gns yga-
nenna NXAA4/P v pTyTHbIX 3arpsa3HeHuin).

B cocTtaBe Cyxumx ra3soOo4YUCTHbIX YCTAHOBOK ANA yAaneHWs U3 AbIMOBbIX Fa30B TBEpPAbIX 4acTul MOryT
NPUMEHATLCA: LUUKMNOHbI, POTOK/IOHbI, TKAHEBbIE PYKaBHble (QUIbTPbI.

Onsa ypanenuna NMXOA/® v pTyTHbIX 3arpsi3HEHUIA B CYXMX ra3004YUCTHbIX YCTAHOBKaX UCMNOb3YOTCA Kac-
ceTHble (KapTpuaXHble) huabTpbl, B KOTOPbIX UCMOMNb3YETCA XMMUYECKUIA METOoq afcopbunm ¢ NnpuMMeHeHneMm
aKTMBMPOBAHHOTO Yr/si/akTMBMPOBAHHOTO HGYpOro Kokca.

B nonycyxmx rasoouyuMCTHbIX YCTaHOBKax MCNO/b3YOTCA cuUCTeMa pacnbliutenbHoro abcopbepa (ans
yAaneHns KUCbIX rasos).

ONeKTpouabTPbl OTHOCATCA K CYyXMM U MOKPbIM annapaTtaM B COCTaBe ra3o04YMCTHbIX YCTAHOBOK. OHM
NPUMEHSAIOTCA A8 OUYNCTKN AbIMOBbIX FA30B Kak OT TBEpAbIX, Tak U OT XUAKMX YacTuL, 3arpAa3HALLMX BELWeCTB.

K MOKpbIM OTHOCATCS 6ap60TaXHble M NeHHble ra3004MNCTHbIE YCTAHOBKN: CKPy606epbl, ckpybbepbl BeH-
TYypu, UMKNOH-NpomMbiBaTens CNOT, pOTOKIOH-NpOMbIBaTE b.

Mpwn BbIGOpPE CMCTEMbI TA3004YNCTKN MPU CXUTAHUN OTXOA0B HEOO6XOAMMO yUunTbiBaTb cneaywwmne gak-

TOpbI:

- TN OTXOAOB, WX COCTaB M BO3MOXHble U3MEHEHUSI cOCTaBa OTXOA0B;

- COCTaB AbIMOBbIX ra3oB, 06beM U CKOPOCTb U3MEHEHWUIA B COCTaBE,;

- LefieBble nokasatenn npegfefibHbiXx 3HAYEHU BbIGPOCOB;

- Hann4ymMe HakonseHHbIX/nepepaboTaHHbIX OCTATKOB, 06pPa3yloLWUXCA NOC/e ra3o0unCTKuY;

- COBMECTMMOCTb CO BCEMW 3/1IEMEHTaMK Mpolecca CXuUraHua oTxofdoB (4Na AeicTByWMX npeanpu-
ATUN);

- CHMW)XXEHME BbIGPOCOB;

- pasmeleHne pasniMyHbiX YCTPONCTB ra3004MCTKM MO BO3MOXHOCTU Takum ob6pasom, 4Tobbl TemMneparty-
pa ObIMOBbIX ra30B CHMXanacb N0 Mepe Ux NPOABUXEHUSA OT KOTNa K AbIMOBON Tpy6e.

B cocTaB o6sA3aTenbHOro o6opyaoBaHns 3aBOAOB MO TepMUYECKOW nepepaboTke OTXO40B BK/KYaKT-
cAa cepTuULMpOBaHHbIE Ta3004YUCTHbIE YCTAHOBKMW, KOTOpble CHabXeHbl pas3nnyHbiM obopypoBaHuem ANA
O4YNCTKM 06pasyLnXcs BbIOPOCOB.

HacTtosiwuin cTaHgapT paspaboTaH c y4yeTOM MNOJIOXEeHWA cnpaBoyHukoB [1], [2].

VIHgpopmauusa n3 cnpaBovyHukoB EC mcnonb3oBanacb ¢ y4eToM 0Cob6eHHOCTEN yTunmsauum n obesspe-
XUBaHUS OTXOL40B Tepmumyeckumu cnocobamm B Poccuiickoli depgepaynm.

MeTopnbl, BK/IIOYEHHbIE B HACTOSALLMIA CTaHAapT, NPeAcTaBAsAlT co60i Haunydwne fOCTYyNHbIE TEXHOIO-
ru, NPUrogHble K NpakTuyeckoMy BHeApeHUto U obecneynBalLle BbICOKUI YPOBEHb 3allnTbl OKpyXatoLlei
cpegpl. B HacToAwmiA cTaHgapT MOTYT BHOCUTLCA M3MEHEHUS U AOMOJIHEHUS, YTO CBA3@HO C AOCTUXEHUSAMM
Hay4YHO-TEXHUYECKOro nporpecca u nosiB/IeEHMEM HOBbIX MOAXOA0B U TEXHOOINN B 061acTu obpalieHus ¢ oT-
xogamu.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

PECYPCOCBEPEXEHNE. HAUNYYLUVE OOCTYMNHBLIE TEXHOJ/1IOI MW

O6paboTka OTXOAALWMX ra3oB NpPu CXUraHMmM OTXon0B

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

Jata BBepeHuna — 2024—01—01

1 O6nactb NPUMEHEHUS

HacTtosawwmin ctaHfapT ycTaHaBimMBaeT Haunydlune AOCTYNHble TEXHOMNOMMW 3KONOrn4yeckn 6esonacHoli
06paboTKN OTXOASAWMX FA30B MPU CXUraHUU OTXOA0B.

HacToawmii cTaHgapT pacnpocTpaHseTcs Ha 3Tanbl TEXHO/I0TMYEeCKOro uukna OTX040B, B TOM 4yucre
onacHbIX, NpefHa3HavYeHHbIX 4719 3KONormyeckn 6es3onacHoin NukBMaauun oTXo40B NyTeM ux ytunusauuun w/
unn o6e3BpexnBaHns (CXUraHuUs) Ha NMLEH3UPOBAHHBLIX ANS 3TUX Uenein o6bekTax.

HacTosawmii ctaHgapT He pacnpocTpaHseTcsas Ha Cnoco6bl 06paboTKM OTXOAALLMX ra30B NPU CXUIaHUK
pagnoaKkTUBHbIX OTXO40B, 6BMONOTMYECKNX OTXOA0B U OTXOA0B /ieHebHO-NPOUIAKTUUYECKUX YUPEXAEHNIA.

MonoXxeHus, ycTaHOBJ/IEHHbIE B HAaCTOALWEM CTaHgapTe, npegHasHayeHbl ANS NPUMEHEHUs B HopMa-
TUBHO-NPAaBOBOWN, HOPMAaTUBHON, TEXHUYECKON W NPOEKTHO-KOHCTPYKTOPCKON AOKYMeEHTauuu, a Takke B Ha-
YUYHO-TEXHUYECKOM, Y4eOHON 1 CNpaBOYHOl NuTepaType NpUMEeHUTEeNbHO K MpoLeccam BOB/IEYEHUSI OTXOA0B B
X035IACTBEHHbI 060pOT, 06ecneyrBas Npu 3TOM 3alLUTY OKpyXatklleli cpefbl 1 340p0OBbS N0Ae.

2 HopmaTBHbIe CCbI/IKA

B HacToAwWeM cTaHfapTe UCNosib30BaHa HOpPMAaTMBHAS CCblJika Ha cneaylowuin ctaHpapT:
FOCT P 33570 PecypcocbepexeHue. ObpalieHne ¢ oTxogamu. Metogonorus ungeHtudukaumm. 3apy-
GEXHbIA ONbIT

MpumevyaHne — [lpu NOIL30BAHWM HACTOSILLMM CTAHAAPTOM LiesiecoobpasHo NpoBEpUTb AENCTBUE CCbINoY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOW CUCTEME OBLLETO NOMIb30BaHUS — Ha OPrLMaIbHOM caiiTe defepasibHOTO areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHUIO 1 METPOJIOTUM B CETU VIHTEPHET WU MO EXEroAHOMY MH(OPMAaLMOHHOMY yKa3a-
Teno «HauuoHasbHble CTaH4APTbh», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMIO Ha 1 sitHBapsi TEKyLLEero roga, 1 no Bbimyckam
€XEMECSYHOTO MHAIOPMALIMOHHOTIO ykasaTens «HaunoHasbHble cTaH4apTbl» 3a TeKyLmii rofd. ECm 3aMeHEeH CCbITOUHBII
CTaHOapT, Ha KOTOpbIii faHa HeJaTMpOBaHHAs CCblKa, TO PEKOMEHAYETCS WUCMOMb30BaTb AECTBYIOLLYI0 BEPCUIO 3TOMO
CTaHfapTa C yYeToM BCEX BHECEHHbIX B AaHHY0 BEPCUI0 M3MEHeHWA. EC/M 3aMeHeH CCbINIOYHbIA CTaHaapT, Ha KOTopbiii
[laHa AaTMpOBaHHas! CCbifka, TO PEeKOMEHAYETCS MCMo/b30BaTh BEPCHIO 3TOTO CTaHAapTa C YKas3aHHbIM Bbille FOf0M YT-
BepXxaeHus (NpuHsaTWs). Ecnm nocne yTBepXAEHWSI HACTOSILLETNO CTaHAApTa B CCbUIOUHbIA CTaHAAPT, HA KOTOPbIA AaHa
[aTpoBaHHasA CCblKa, BHECEHO M3MEHEHMWE, 3aTparuBaoLlee NosIOKEHVe, Ha KOTOPOe AaHa CCbI/IKa, TO 3TO MOJIOKEHVE
pEKOMEHAYeTCs NMPUMEHSATbL 6e3 yueTa AaHHOTO M3MEHEHMUs. ECNM CCbINOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MosIo-
XEHWE, B KOTOPOM JlaHa CCbl/IKa Ha HEro, PEKOMEHZYETCst NMPUMEHSITb B YacTW, He 3aTparMBatoLLeli 3Ty CCbUky.

3 TepMuHbI 1 onpeaesnieHns

B HacToAwem cTtaHgapte npuMeHeHbl TepMmuHbl no FOCT 33570, a Takxe crefylouime TeEPMUHbBI C COOT-
BETCTBYIOLNMWN OnpefeieHnAMu:

M3gaHne opuuynanbHoe
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MCTOYHMK Bblbpoca: CoopyxXeHue, TeEXHUUYECKOe YCTpolicTBO, 060pyaoBaHne, KOTOpble BblAeNs0T B
aTmMmoccepHbIli BO34yX 3arpsasHsatouLMe BellecTsa.
[[3], cTaTbsa 1]

3.2

CTauMoHapHbI UCTOYHUK: VICTOYHMK BbIGPOCA, MECTOMO/IOXEHMNE KOTOPOro onpeaeneHo ¢ npumeHe-
HMEM efuHOl rocyAapCTBEHHON CMCTEMbI KOOPAMHAT UM KOTOPbI MOXET 6biTb NEepeMELLEH NOCPEACTBOM
nepeaBuXHOrO UCTOYHNMKA.

[[3], cTaTba 1]

3.3

nepeaBMXHON NUCTOYHUK: TpaHCNopTHOe CPefCcTBO, ABUraTeslb KOTOPOro npu ero pa6oTte siBseTcs
MCTOYHUKOM BbIGpOCA.
[[3], cTatba 1]

3.4

OpraHM3oBaHHble WCTOYHUKU 3arps3HeHMs atMocepHOro BO3A4yXa; opraHu3oBaHHble W3AB:
N3AB, 13 KOTOpbIX 3arpssHalLWMe BelecTBa MOCTynawT B aTMOCepHbI BO3AyX yepes3 chneuunasnbHble
ycTpolicTBa 0TBOAA BbIGPOCOB, HaNpMMep, YCTAHOBKN OYMCTKM rasa, TPyObl, BEHTUIALUNOHHbIE LWAaXxXTbl, ra-
30X04bl, BO34YyX0BOAbI, (hakesbHble YCTPONCTBA.

[[4], nyHKT 4]

3.5

HeopraHM3oBaHHbIe NCTOYHUKN 3arpA3HEHNA aTMOC(epHOro Bo3ayxa; HeopraHusoBaHHble N3AB:
N3AB, 13 KOTOpPbIX 3arps3HALWME BewecTBa NOCTynaT B aTMOCHEpPHbIA BO3A4YX B COCTaBe HeHanpaB/ieH-
HbIX MOTOKOB rasa, B TOM 4uMC/ie MecTa 3arpy3ku, BbITPY3KW UMM XpPaHEHWUS Cbipbs, Matepuanos, NPOAYKLUM
N WHbIX BELLECTB, HETEPMETUYHOCTU (HEMSIOTHOCTMN) TEXHOIOTMYECKOro 060pyAoBaHus, U3 KOTOPbIX Belle-
CcTBa MocTynawT B aTMOC(EPHbIi BO34yX, pasMelleHHble Ha TeppuTopun 06bEKTa, OKasbiBalOW,Eero Hera-
TUBHOE BO3JENCTBME WAN B CAHUTAPHO-3aLMTHOW 30HE OTXOAbl, UMEKLLME HENOCPEACTBEHHbIN KOHTaKT C
aTMocepHbIM BO34YyXOM, Hanpumep, NblasuwmMe NOBEPXHOCTU XBOCTOXPaHUMNLL, KAapbepPOB.

[[4], nyHKT 4]

3.6

yCcTaHOBKa O4YUCTKU rasa: CoopyxeHue, obopyfoBaHue, annapartypa, UCNo/ib3yeMble 419 OYUCTKU K
(nnun) o6e3BpexnBaHna BbIBPOCOB 3arpA3HAKLLLMX BEWECTB B aTMOCH(EpPHbIA BO3AYX.
[[3], cTatba 1]

3.7

Haunyuwmne AOCTyMNHble TexHonornu; HAT: CoBOKYNHOCTb TEXHO/IOTMYECKUX, TEXHUYECKUX 1 yNpaB-
neHyecknx (opraHvM3auuoHHbLIX) PeLleHWii, HanpaB/fieHHbIX HA MOBbILEHNE pecypcHoil 3(PEKTUBHOCTH,
CHUXEHMEe HeraTMBHOTO BO3AENCTBUS HA OKPYXaloLWylo cpeay M orpaHuyeHre BbiIGPOCOB MapHUKOBbLIX ra3oB
3KOHOMUYECKU LenecoobpasHbiMM MeToaMu.

[FOCT 113.00.12—2023, nyHKT 11]

3.8

XO3ANCTBYOLWNIA CYOBEKT: WHAMBUAYaANbHLIA NpeanpuHuMaTeNs WU tpuaguyeckoe nuuo 6ol
(*)OprI CO6CTBeHHOCTI/I, ocyuiecTtBndwuiee XO3F|I7ICTBeHHy}O [eATeNIbHOCTb, OKa3biBawlWyl HeratumBHoe
BO3/ENCTBME Ha OKpYXarLy cpeay.

[AganTupoBaHo u3 N'OCT P 52104—2003, ctaTtba 7.5]
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3.9

oTxXoAbl (Mpou3BoACTBa M NOTPebeHUs): OcTaTku Cbipbsi, MaTepuasnoB, NosydabpukaToB, WHbIX
“3genuii UM NpoaykToB, KOTOpble o6pa3oBasiMcb B Npouecce NPou3BoAcCTBa WM NoTpeb/ieHus, a Takxe
ToBapbl (NPoAyKUNS), yTpaTUBLIME CBOM MOTPEOUTENIbCKME CBOICTBA.

MpumeyaHune — OTXo4aMKM B LENOM SBSKOTCA Matepuasibl WM NpeameTbl, OT KOTOPbIX UX BRajenew, u3-
6aBnseTcs, Xo4eT n36aBUTLCA UK JOKEH M36aBUTLCS.

[FTOCT P 54098—2010, ctatbsa 3.1.6]

MpumeyaHusa

1 OTXoApl NPOU3BOACTBA M NOTPebeHNst (0TX0Abl) — BeLLecTBa WavM NpeamMeThl, KOTopble 06pa3oBaHbl B NpoLecce
NMPOV3BOACTBA, BbINOIHEHUS PAbOT, OKa3aHWsA yCnyr uan B npouecce noTpebneHns, KoTopble yaansioTcs, npefHasHaveHbl
AN yaaneHvs uim nognexar yAasieHUo B COOTBETCTBUM C [5].

2 BTOpWYHbIE PECYPCbl — OTXOAbl, KOTOPbIE WM 4acTU KOTOPbLIX MOFYT 6biTb MOBTOPHO UCMO/b30BaHbl AJ/1s1 NPOU3-
BOACTBA TOBApOB, BbINOJIHEHMS PabOT, OKasaHWsa YCayr WA NoslyvyeHust SHePrm 1 KOTOpbIe MOyYeHbl B pesysbTare pas-
[enbHOro HakonneHus, céopa wnm 06paboTkM 0TX0A0B NM60 06pasoBaHbl B npouecce npoussoacTaa (cMm. [5]).

3.10

o6e3BpexnBaHue OTXOA0B: YMeHbLIEHNE MacChbl OTXOA0B, U3MEHEeHWe WX cocTaBa, (PU3NYECKUX W
XUMUNYECKNX CBOWCTB (BK}'IIOLIaﬂ CXuUraHume, 3a UCKIKUYEHNEM CXUraHmna, cBdA3aHHOrNo C Mcnosib3oBaHMemM
TBEPAbIX KOMMYHa/IbHbIX OTXOAOB B KayecTBe BO30OHOB/ISAEMOr0 MCTOYHMKA 3HEPTUM (BTOPUYHBIX 3Hepre-
TUYECKUX pecypcoB), n (Mnn) obeszapaxmnBaHue Ha cneymnanm3npoBaHHbIX YyCTAHOBKAX) B LENAX CHUXEHUS
HeraTMBHOIO BO3A4ElCTBMS OTXOA0B Ha 340pPOBbE YEsIOBEKA W OKPYXaloLyl cpeay.

[[3], cTaTbsa 1]
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yTnnmsauuna oTxXoA40B: Vcnonb3oBaHWe OTXOLOB A/ NPOM3BOACTBA TOBapoB (MPOAyKUMK), BbINOA-
HeHuA paboT, okasaHWsA ycAyr, BK/lOYasi NOBTOPHOE MPMMEHEHUE OTXOAO0B, B TOM 4uc/ie NMOBTOPHOE Npu-
MEHEHME OTXOAOB MO NMPAMOMY Ha3Ha4yeHU (PEUMKIUHT), UX BO3BpaT B MPOU3BOACTBEHHbLIA LUK nocne
COOTBETCTBYHLEN NOArOTOBKM (pereHepauusi), U3BfeyYeHMe NONEe3HbIX KOMMNOHEHTOB A/ UX NOBTOPHOrO
npuMeHeHusa (pekynepauus), a TakkKe WCMNoJIb30BaHWE TBEPAbIX KOMMYHas/bHbIX OTXOA40B B KayecTBe BO3-
0OHOB/ISEMOr0 MCTOYHMKA 3HEPTUM (BTOPUYHBLIX SHEPTETUYECKUX PECYPCOB) MOC/ME U3B/IEYEHUS M3 HUX MO-
Ne3HbIX KOMMNOHEHTOB Ha 06bekTax 06paboTKu.

[[5], cTaTtba 1]

3.12

cucrtemMa 3KOoJIormM4eckoro MeHemxmeHTa (environmental management system; EMS): UacTb cucte-
Mbl MEHe[)XMeHTa opraHusauuun, ncnonblyemas Ans pas3paboTkM M BHeAPEHUS COBCTBEHHON 3kosornye-
CKOWM NOSIMTUKU W yNpaBAeHUS 3KOIOTUYECKMMU acnekTaMu.

MpunmevyaHnsa

1 Cuctema MeHefKMeEHTa NpeacTaBnseT cob0i COBOKYNHOCTb B3aMMOCBA3aHHbIX 3/1IEMEHTOB, NPUMEHSAEMYIO ANS
BbIPabOTKV MOMIMTUKN U YCTAHOB/EHWS LieNeld, a Takke A8 JOCTMKEHUS 3TUX Leseit.

2 C/cTema MeHepKMeHTa BKIOYaET B Ce651 OpraHn3aLmoHHY0 CTPYKTYPY, AEATENIbHOCTb MO M/1aHNPOBaHMIo, pac-
npeAeneHnio OTBETCTBEHHOCTU, NMPaKTUYECKNE PeLLEHNs, NPoLeaypbl, NPOLIECCHI N Pecypcbl.

[FOCT P NCO 14050—2009, cTtaTbs 4.1]
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3.13

ayauT (audit): CuctemaTuyeckuii, He3aBUCUMbIA U JOKYMEHTa/lbHO OCOPMJIEHHbIN MNpouecc, Lenbio
KOTOpPOro sIBAsieTCA MOoJlyYeHue CBUAETENbCTB ayauTa B pesy/bTarte NpoBefeHUss 06beKTUBHON OLLEHKM,
npeaycMaTtpuBalolleli onpegesieHne cTeneHn BbINOMIHEHUS KPUTEpUEB ayauTta.

MpnmevaHunsa

1 BHYTpeHHWe ayauTbl, Ha3blBaeMble «ayauTamu NepBoi CTOPOHbI», NPOBOAATCA CaMOi opraHusauvein unm ot ee
mua gna aHanmsa co CTOPOHbI PYKOBOACTBA U APYTMX BHYTPEHHUX LIENei, 1 MOryT CNyXuMTb OCHOBOW A5 camogekna-
pvpoBaHNA COOTBETCTBUA. BO MHOTMX Criydasix, 0CO6EHHO B HEGO/LLUMX OpraHn3auusax, He3aBNCUMOCTb MOXET ObITb
NPOAEMOHCTpMpOBaHa cBOBOOl OT OTBETCTBEHHOCTY 3a [iesTe/IbHOCTb, KOTOpas MNnofsepraeTcs ayauty.

2 BHelUHWe ayuTbl, Kak Npasusio, BKIHOYAIOT B Ce65 ayanTbl, NPOBOAVIMbIE BTOPO M TPETLEN CTOPOHaMU. AyauTbl,
NpPOBOAVMblE BTOPO/ CTOPOHOM, OCYLLECTB/SKOTCA CTOPOHAaMM, 3avHTEPECOBaHHbIMW B AEATeIbHOCTU OpraHu3aumu,
Hanpuvep, NoTpeduTensaMn v gpyrumu imuammn ot ux UMeHW. AyauTbl, NPOBOAMMbIE TPETLEN CTOPOHON, NPOBOAATCA
BHELUHUMM HE3aBVCUMbIMY OpraHusauuamy no ayauTy, Hanpuvep, opraHusauysamy, o6ecrneunsatolLmMmn permcTpaumo
WM cepTuchukaumio Ha COOTBETCTBME TpeboBaHMAM, yCTaHOBMEHHbIM B ICO 9001 wm NCO 14001.

3 Ec/m aygpThl cMCTEM MEHEe[KMEHTa KayecTBa WM CUCTEMbI 3KOMOTMYECKOT0 MeHeXMeHTa NpoBOAATCA OfHO-
BPEMEHHO, TO 3TO Ha3blBAETCH KOMM/IEKCHbIM ayUTOM.

4 Ecnv e v 6onee ayaupylowme opraHm3aumn o6befuHATCA 4151 NPOBEAeHUs ayauta OfHOro ayavpyemoro
Cyb6bekTa, TO 3TO Ha3blBAeTCA COBMECTHbIM ayAUTOM.

[FOCT P UCO 14050— 2009, cratbs 5.18]

3.14 o6paboTKa OTXOAALWMX ra30B NPU CXXUraHUM OTXOA0B: KoMnsiekcHas TexHosorms, obecneunsa-
owaa oxnaxgeHne n O4HUCTKY AbIMOBbLIX ra3oB OT 3arpA3HAKOLWNX BeELLECTB.

4 JKONOorn4yeckme acnektbl AeATEe/IbHOCTU MO o6pa60TKe oTXo4ALWNnX ra3oB
npu cXxmraHmMm oTxog0B

4.1 (DaKTopr, ydynTbiBaemMble Mpu Bbl60pe CUCTEM OYUNCTKN AbIMOBbLIX ra3oB

Mpn BbIGOpPE CUCTEMBI FA3004YUCTKM YUYUTHIBAKT cnegyrwwnin (HemcuepnbiBawlmii) nepeyeHb 06X
thakTopoB:

- TWM OTXOAOB, UX COCTaB M O4HOPOAHOCTb COCTaBa, BO3MOXHble M3MEHEHUSA cOCTaBa OTXOAO0B;

- TWM npouecca CXUraHWs 1 NPou3BOAUTENLHOCTb YCTAHOBKU;

- pacxog v Temnepartypa noToka AbIMOBbIX ra3oB;

- XapakTep HeoAHOPOAHOCTU CBOMCTB AbIMOBbLIX ra3oB (COCTaB AbIMOBbIX ra30B, 06bEM M CKOPOCTb U3-
MEHEHU B coCTaBe);

- Tpebyemble npefenbHble 3HAYEHUA BbIOGPOCOB 3arpA3HAIOLWINX BELLECTB;

- TeMnepaTypHblii AnanasoH;

- OrpaHW4YyeHus no npenesnbHbIM 3HAYEHUAM 3arpsi3HEHHOCTU Npu cHPOCe CTOYHbLIX BOS;

- KNnumaTtuvyeckne ycnoBus;

- Ha/nume HeobxoaMMOW nnowanmn s pasMelLeHns ra3oouncTHOro 06opyaoBaHus, 4OCTYNHOCTb 3EM-
NeoTBOLOB;

- aHanus 3atpaTt, CBAI3aHHbIX C yTuamn3aumein oTXo40B CUCTEM ra3004unCTKu;

- COBMECTMMOCTb MeXJy CYL,eCTBYHLWUMU 3/1€MEHTAMU TEXHOJIOTMYECKOTo Mpouecca TePMUUYECKUX
cnoco60B yTunusaunm n o6e3BpexnBaHus;

- BO3MOXHOCTb MCMO/NIb30BaHWSA BOAbl U XMMNYECKUX pPeareHTos;

- HeobXxoAUMOCTb 3HEepruu (Hanpumep, NocTaBKa TEM/IOBON 3HEpPrnn OT cKpyb6O6epoB C KOHAeHcauunei
AbIMOBbIX Fa30B);

- OUEeHKa ycnoBuii ANa NOAKAIYEHUA K CYLWEeCTBYOWMUM cucTtemam aHeproo6ecneyeHus;

- YPOBEHb LIYMOBOTO 3arps3HeHus;

- Ha/Mume HakonaeHHbix/mepepaboTaHHbIX OCTATKOB, 06pPa3yLWMXCSA NOCNe ra3oouncTKy;

- Hanmumne cybcuauii Ha BbipabaTbiBAEMYH 3HEPIUID;

- JonycTuMbIA cb6op 3a MpuMeM MOCTynakwlLliMX OTX0A0B (CyLWEeCcTBYT Kak pPblHOYHbIE, TaKk U MoAuMTU4ye-
ckue cakTopsbl);

- CHMXeHMe BbIGPOCOB;
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- pasMelleHue YCTPOWCTB ra3oouncTKU Mo BO3MOXHOCTM TakuM o6pa3om, uyToGbl TemnepaTypa AbiMO-
BbIX ra30B CHMXaslaCb N0 Mepe MX MPOABMXEHUS OT KOT/a K AbIMOBOI TpyGe.

4.2 CokpalieHne BbIGpPOCOB MNbln

4.2.1 TMpumMeHeHne cucTeMbl 415 YNaBANBAHUA NbIAN U3 AbIMOBbIX ra3oB, Kak NpaBuio, cuntaeTcs Heob-
XO4ANUMBIM AN BCEX YCTAHOBOK NO CXUraHuio oTxofosB. B 7.1— 7.4 paccmaTpuBaloT BO3SMOXHOCTb pasMelleHns
aTana nblneyganeHns Ao nocreayrwmnx aTanoB CUCTEMbI OYNCTKU AbIMOBLIX Fa30oB, TO €CTb NpeABapuTesibHO-
ro ynasnavBaHusa nblan, WX NOCNEe CUCTEM OYUCTKM ObIMOBbLIX ra3oB, TO €CTb B KaYecTBe MNocnefHen cTyneHn
CUCTEMbI OUUCTKM AbIMOBbIX ra30B. B HEKOTOPbLIX cAydyasx npumMmeHseTca ABOVHaA unbTpayms, KOTOpyo pac-
cmatpusaloT B 7.3.

4.2.2 Bbl6op 060pyf0BaHWA 415 YNaBAUBaHUA Mbl/IM U3 AbIMOBbIX ra30B OCYLLECTBASAIOT B COOTBETCTBUN
CO criefylUWMMmM napamMmeTpamm:

- o6bemMamMu MOCTYMN/IEHUA YacTul B NOTOKe rasa;

- CpefHUM pasmMepom 4yacTul;

- pacnpefesieHMeM pa3MepoB 4acTul;

- pacxonoMm rasa;

- TeMnepaTypoil AbIMOBbIX ra3oB;

- COBMECTUMOCTbI C APYTMMU KOMMOHEHTaMW CUCTEMbl OYMCTKM AbIMOBbIX FA30B B LEOM, T. €. obuiei
onTumMmsayuneln npouecca;

- NpegenbHO AONYCTUMON KOHUEHTpauuei 3arpsA3HsalLWero Bewectsa TBepAbix yactuy (Mbisin) B KOM-
NOHEeHTax oKpyXatLuieii cpeasbl;

- cobMaeHNneEM YCTAaHOBJIEHHOIO A1 KOHKPETHOro o6bekTa AOMNYCTMMOro Bbibpoca TBepAblX YacTuy,
(nblnn) B aTMOChepHbIli BO3AYX MOC/e OYMUCTKM AbIMOBbIX ras3oB.

MpumeyaHne — HekoTopble NapamMeTpbl, HANPUMEP, pacnpeaesieHne YacTu, No pasMepam Uan UX CPeHW
pasmep, onpeaenstoT aMNUpUYeckn. LOCTynHble BapuaHTbl 06paboTKM WM YA/IEHUA OCAXAEHHOW MbM TaKKe MOryT
B/IMSATb Ha BbIGOP CUCTEMbI OUMCTKM AbIMOBLIX Fa30B: HaNpUMep, ec/in CyLLEeCTBYET OTAe/bHasi BO3MOXHOCTL 06paboTku 1
NCMOMb30BaHMA 30/1bHOM MblW, TO CriedyeT o6ecneunTb ee pasgenbHbiii coop.

5 OKO/10ro-aKOHOMUYECKME acrneKTbl AeATesIbHOCTU Mo 06paboTKe OTXOAALMX
ra3oB MNpv CXUraHUM OTXOA0B

5.1 O6ueTeXHNYeCKMe acnekTbl AedATeNIbHOCTU

XosgaiicTBylowWwme cy6bekTbl, 3aHATbIe B 0611acTM 0b6palleHns ¢ 0TXxoAamu, NpoBOASAT MeponpuaTUA, no-
3B0oNAOWME NpefoTBpallaTb UM CHUXaTb HeraTMBHbIe BO34EiCTBUA OTXOA0B Ha OKPYXaloLlyl cpefy u 340-
poBbe ntogei.

MeponpuaTusa, No3BofslWME NpeaoTBpallaTb WM CHUXaTb HeraTuBHble BO34ENCTBUA OTXO[0B Ha
OKpy>XaloLLylo cpegy u 340poBbe Mofei, ocyLecTBAAT 6e3 yrpo3bl ANA BOAHbIX 06bEKTOB, BO3Ayxa, MOYB,
6rnopasHoob6pasns; WyMOBbIX, MHPA3BYKOBbIX, YbTPA3BYKOBbIX N BUOPALMOHHbLIX BO3AENCTBUIA pasIMyHbIX
reHepupyLWmnx UCTOYHUKOB; BO3HWUKHOBEHUSA HEMNPUATHbLIX 3anaxoB; HapylweHus naHgwadTta, NPUPOAHbLIX
n/Man MCTOPUYECKNX NMaMATHUKOB.

BBog B akcnsyatauunto 06bekToB 06e3BpexXuBaHus n/unm ytuamsaumnum oTxo4oB AO/DKEH OCYLLeCTBAATb-
CA Mpu ycnoBUW NpoBeAeHMA B NOSIHOM O6bemMe MeponpuATUi MO OXpaHe OoKpyxatwlei cpedbl, NnpegycMo-
TPEHHbIX MPOEKTHOW AOKYMeHTauueil O6BbEKTOB KanuTasbHOrO CTPOUTENbCTBA. JKcnayaTtauus 06bEeKToB
[O/HKHa OCYLWeCcTBAATLCA B COOTBETCTBUM C NPOEKTHON AOKYMeHTauuel Takux 06beKkTOB 1 3akN0YeHUeM ro-
CyfapCTBEHHOW 3KOMOrMYEeCKON 3KCMepTH3bl B C/yYasx, ecaim noayvyeHme Takoro 3akyeHus npegycMoTpeHo
TpeboBaHUAMMN 3akoHodaTenbcTBa Poccuiickoin ®egepauun.

5.2 OpraHu3auuoHHble acnekTbl AeATeNIbHOCTU

Llenb coumanbHO-opraHu3aloHHbIX cTpaTernii 4esTesibHOCTN — 3TO POPMUPOBAHNE AOCTATOYHOTO Ye-
NIOBEYECKOro noTeHumana, UHaAHCOBbLIX M HayYHO-TEXHUYECKMX BO3MOXHOCTE ANns o6paboTkm u yganeHus
onacHbIX 0TX0A0B; 3PPEKTUBHOTO YNpaBneHna AeATeNIbHOCTbI0O B 06/1aCT CXMUraHMa OTXOA0B; NPOBefeHUs
30 P EKTUBHbIX MEponNpuATHiA No 6opb6e C 3arps3HEHNEM OKpyXalollel cpedbl B paMKax BCEX 3TanoB TEXHO-
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NIOTMYECKOro UuKna obpalleHunss ¢ onacHbIMK oTxodamu (c6op, TpaHcnopTMpoBaHue, 06paboTka, MCMo/b30Ba-
HVe B KayecTBe BTOPUYHbIX PECYPCOB).

5.3 KoopgnHauus aeatenbHOCTM BnagenbleB 06bEKTOB Mo TEpMUYECKON NepepaboTke
0TXO[0B C XO3SINCTBYOLWMMN Cy6beKTaMn — MocTaBLMKaMU OTXO4,0B

KoopanHaumns B3aMMOLeNCTBUSA XO3SANCTBYIOLWMX CYOBEKTOB C NOCTaBLLMKaAMU NEPBUYHBLIX OTXOLOB He-
o6xoAnma Ana ynyylweHuss BXOAHOTO KOHTPOSS KayecTBa OTXOMOB M YMEHbLUEHUS pucka npu obpaweHun ¢
TBEpPAbIMU OCTaTKaMu, 06pa3yrLLMMUCS NPU CKUTAHUU NEPBUYHbIX OTXOA0B.

[aHHbI noaxon NpUMeHUM A5 BCexX O6bEKTOB MO CXMUraHW OTXOA4O0B, OAHakKo Haubosiee Lenecoo-
6paseH Ana Tex 06bEKTOB, KOTOPblE MOMYYalT M3 PasfIMYHbIX UCTOYHMKOB NEPBUYHBbIE OTXOAbl, 06nagatoume
CYLW,ECTBEHHO pa3/inyarWwMMnUca Uan TPYAHO KOHTPOSIMPYEMBIMU XapaKTepucTuKamu.

X039ACTBYOWMM CYOBHEKTOM, 3KCNAyaTUpylLWMM 06beKTbl 06e3BpexXuBaHus u/mnm ytunmsaumm 0Txo-
[OB, AO/MKEH ObITb NPEAYCMOTPEH BXOAHONM KOHTPO/b 3a (DPakUMOHHbIM, MOPGOIOTMYECKUM, paguonoruye-
CKUM M XMMWYECKMM COCTABOM OTXOAOB, KjlaccaMy OMacHOCTM NOCTynalwwmx OT NepBUYHbIX NOCTaBLLUKOB
0TX0Z,0B.

5.4 BBegeHve U Nogaepxka CUCTEM 3KOSTOrMYEeCKOro MeHemkMeHTa

B kauecTBe Haumay4ywmnx AoCcTynHbIX TexHonoruii (HAT) paccmaTpuBaloT BegeHne U Noagepxky cUctem
3KONIOrMYecKoro MeHegXMeHTa, Bkvalluime B cebsa cregyouime sanemMeHThbl:

- onpefeneHne Ha ypoBHE PYKOBOACTBA MpeAnpusATUsS 3KOSIOTMYECKOW MOMUTUKN NPeanpusaTus;

- NNlaHNpoBaHNe 1 YTBEPXAEHNE HEOOXO4NMbIX 3TanoB NPOM3BOACTBEHHOIO Npolecca;

- BHeJpeHue nocrefoBaTesibHbIX Npouenyp € y4yeTOM YCTaHOB/IEHUA CTPYKTYpbl COMNOAYUMHEHHOCTU WU
OTBETCTBEHHOCTU;

- KOMNETEHTHOCTb, NOBbILLIEHNE KBaNugukaumm cCoTpyaHUKOB;

- LOKYMEHTPOBaHUE N 3(hPEKTUBHbIN KOHTPO/Ib TEXHOMOTMYECKUX NPOLECCOB;

- BHEpeHMe nporpamMmm TEXHUYECKOro 06CMyXUBaHuUs;

- obecneyeHVe TOTOBHOCTM K aBapUinHbIM ¥ Ype3BblYaiHbIM CUTyaUnsM 1 CBOEBPEMEHHOE pearnpoBaHue;

- obecneyeHne cooTBETCTBUS TpeboBaHNSAM 3aKOHO4ATENLCTBA B 06/1aCTU OXpaHbl OKpyXalLieli cpeabl.

5.5 MeponpuaTusl, cnoco6CcTBYOWMNE 06GECTIEUEHMIO peasTn3auumn NPUHLUNOB HauTy4YLWnx
[OCTYMHbIX TEXHOMOMIA

MeponpusiTus, cnoco6cTBytouiMe o6ecnevyeHnto peanmsaymm npuHumnos HAT, BkAYaloT B cebs:

- nccnefoBaHMe U OLEHKY npouecca MeHegXMeHTa M npoueaypbl ayauTa akkpeauTOBAHHbIM OpraHoM
no cepTUUKaLMM WM BHEWHUM BepUUKATOPOM CUCTEM 3KOJIOTUYECKOro MEeHeqXKMEHTa;

- NOATOTOBKY M Ny6nukauuio (1, BO3MOXHO, BHELIHIOW Baaugauuio) perynspHoro 3Kosiormyeckoro ot-
yeTa, B KOTOPOM MNPUBOAST BCE CYLLECTBEHHble BO3AENCTBMS 06BbEKTA HA OKPYXalowylo cpeay M NpoBoAsT
€XerolHoe CpaBHeHMe C 3KOJIOTMUYECKUMU LEeNsMU 1 3agavyamMi, a Takke oTpac/ieBbiIMU UHAEKCaAMU;

- BHefpeHune MexAyHapoAHbIX CUCTEM 3KO/IOTMUYECKOr0 MeHefXMeHTa U ayauTa.

6 PecypCHO-IOrMcTUYEecKne CTpaTernn AesiTeslbHOCTY

6.1 OnTummnsauma aHepronoTpebneHns

HekoTopble noaxofbl kK 06paboTke AbIMOBbIX FA30B MOFYT 3HAYMTENILHO YBENUUYUTL OGLLYI0 3HEpProem-
KOCTb NpoLecca CXUraHusi, No3ToOMy ClefyeT yunuTbiBaTh AONOMHATE/IbHbIE NOTPEBGHOCTU B 3HEPIUU, Bbi3BaH-
Hble HEOBXOAVMMOCTbIO COOTBETCTBUSA NpeAesibHbIM 3HAYEHNSIM BblGPOCOB!

- coKpalleHve BbIGPOCOB Mbl/v, BK/OUYAS TOMOUYHYH 307y (COAEPXALLYH CBSA3aHHbIE Mbl/Ib0 MeTansbl U
UX coeAuHeHUs), Kak NpaBuno, TpebyeT JONONHUTE NbHO (hUNbTPALMN 1 YBENUUYUBAET 06LLEe 3HepronoTpe-

6neHue;

- cokpauwieHune Bbi6pocoB NOXx Hmxe 100 mr/m3 vaue BCero JocTuraeTcs C MOMOLLbI CENEKTUBHOIO
KaTtanntuyeckoro socctaHoBneHns NOx (SCR). Eciv npu cxuraHum oTxo40B pekynepupyeTcsa aHeprus, Heob-
xogumas Aana padoTbl AOMNONHUTENIbBHON CUCTEMbI Fa3004YNCTKN, TO 3TO MPUBOANUT K CHUXEHUIO NPOJAX IHEPTUN
Ha CTOPOHY;

- ec/iu Temnepartypa [bIMOBbIX ra30B Ha BbIXOAE W3 KOT/Ia HUXE TOYKM POCbI KMC/OTbI, TO A/1 Harpesa
ObIMOBbIX ra3oB 6yfeT Heobxofuma AOMNONHUTENIbHAA 3IHEepPrus;
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- pasmelleHne 3/IEMEHTOB CUCTEMbl OUYMCTKM AbIMOBbLIX Fa30B A0/IKHO OCYLLECTBNAATbLCA Takum obpa-
30M, 4TOObl 3/1EMEHTHI, TPeOyOW e NPUMEHEHNS BbICOKMX pabouynx TemnepaTtyp, 6bi1M pacnosioXeHbl nepeg
TeMU aneMeHTamu, KoTopble paboTalT npu 6051ee HU3KMX TeMnepaTypax; 3To NPUBOAUT K CHXKEHUIO 06Lero
3HepronoTpeb6/IeHNss CUCTEMbI Fa3004MCTKU (OAHAKO B HEKOTOPBIX C/yYyasix 3TOT0 HeNb3s AOCTUYL, HanpuMmep
ANS CeNIeKTUBHOIO KaTa/IMTUYECKOro BOCCTAHOB/IEHUS, KakK NpaBunio, TPebyeTcs YUCTLIA ras, u 3TOT 610K J0-
XeH 6bITb YCTAHOB/IEH MOC/Ee CTyNeHel OUYNCTKN, Tpebywnx 6onee HNU3KOM TemnepaTypbl rasa).

6.2 OI'ITI/IMI/ISaU,VIFI CUCTEMbI OYUCTKN ObIMOBbIX Fa3oB

Mpu oNTUMM3aLUN CUCTEMbI FA3004UCTKM LLes1Iecoobpa3Ho paccMoOTpPeTb CUCTEMY OUYUCTKU AbIMOBLIX ra-
30B B KA4YecTBe efMHOro Lenoro. 3To 0CO6EHHO akTyaslbHO ANSA yAaneHua 3arpasHAWMX BELLecTB, Tak Kak
TEXHOMOrMYeckne eAnHnLbl 4acTo B3aMMOAENCTBYOT MeXay Co60i, obecneynBas NepBUYHOE CHUXEHUE KOH-
LEeHTpauMn HEeKOTOPbIX 3arpsi3HSALWMNX BELWECTB Ha O4HMUX YCTPOMCTBaX NP O4HOBPEMEHHOM YBEMUYEHUN WX
KOHUEeHTpauum — Ha gpyrux. B 3aBUCMMOCTM OT MOC/eA0BaTENbHOCTM pa3MeLLeHns pasfIMYyHbIX YCTPOKCTB
MOTYT 6bITb AOCTUTHYTbI pPa3/InyHble YPOBHU 3D (PEKTUBHOCTU OYMUCTKU AbIMOBbIX ra30B:

- ecnun nblaeynoBuTeNbHas kamMepa C pykaBHbIMU huabTpamMy pacnosioXeHa nocse mecta BBoga pea-
reHTa (B ONOMHEHWE K 06€eCnblINBAHUI), TO OHA paboTaeT Takke B KaYecTBe AOMOMIHUTENbHON peakLoHHOM’
Kamepsbl. PykaBHble (ouUAbTpbl cayxaT A5 06paboTKM KUC/bIX ra3oB, razoobpasHbix MeTansnioB (Hanpumep,
PTYTVU 1 KagMus), a Takke CTONKMX OpraHnYeckux sarpsasHutenei;

- B A0ONONHEHNe K 06paboTKe KMUC/bIX Fa3oB CKPy66epbl MCNOMb3YIOTCA A1A 3axBaTa HEKOTOPbIX YacTul,
N PTYTW, ecNn BOLOPOAHbIA NokasaTenb SABASETCA AOCTATOYHO HU3KUM WM UCMOJb3YTCA cneunanbHble pe-
areHTbl;

- SCR paspyliaeT AUOKCUHbI, €CZIN OHO CNPOEKTUPOBAHO COOTBETCTBYOLW MM 06pa3om (C TOUKM 3peHMUN
pasmepa);

- agcopbuma akTMBMPOBAHHbLIM YrieM 1 6ypoyrosibHbIM KOKCOM MO3BOASET yAansTb ANOKCUHBI, PTYTb U
Apyrve BeujecTBa.

7 npOMSBO,D'CTBeHHO-TeXHOI'IOI'I/I'-—IECKI/Ie cTparernmn geAaTesibHOCTU

7.1 MpuMeHeHne NpeaBapuUTesIbHOIO aTana o6ecnbl/IMBaHUs Nepes ApYyroi 06paboTKoii
ObIMOBBbIX a30B

7.1.1 AnAa npepBapuTenbHOro o6ecnbiiMBaHNa AbIMOBbLIX Fa30B UCMOMbL3YIOT crieaylowme CUCTEMBI:

- aNneKTpocTaTuyeckue nblieysioBUTENIN, B TOM YMUC/Ie MOKPblE 3/1IeKTPOCTaTUYECKUE MbINIeYy/TIOBUTENN,
KOHAEHCaLNOHHbIe 3/IeKTpOCTATUUYECKME MblNeyI0BUTENN;

- MOHM3aUWNOHHbIE CKPy66epbl C BOAAHLIM OPOLUEHUEM;

- pyKaBHble WNWN TKaHeBble PUNLTPSI;

- ueHTpobexHble cenapaTopbl U MHOTOKaHalbHble LeHTpo6eXHble cenapatopsbl.

7.1.2 MpepasapuTensHoe ypaneHne noinm (obecnblieBaHne) cokpaliaeT Harpysky fno B3BELIEHHbIM Be-
LecTtsaM M MexaHW4YeckMm MPUMECAM Ha nocnefylouime ctafgum CUCTEMbI OYUCTKM AbIMOBBIX a3oB: CHuXa-
€TCH ONacCHOCTb WX 3aCOPEHNSA, MOXHO CHU3UTb UX NPON3BOAUTE/NIBHOCTbL, YTO Aasiee No3BOJSIUT UCMO0/b30BaTb
pacnosioXXeHHble 3/1eMeHTbI Ta3004NCTKN, UMelLWw e MeHblle rabapuTHble pasMepbl, U1 COOTBETCTBEHHO CHU-
3UTb 3aTpaTtbl Ha HUX.

CnepyeTt NposiBNATb OCTOPOXHOCTb B OTHOLIEHWN YPOBHSA 30/1bl B OYHKepe, a Takke B OTHOLIEHWU KO-
TENbHOTo WakKa (0CO6EHHO ecnn pykaBHble (PUNLTPLI YCTAHOB/IEHbI HENOCPEACTBEHHO MOC/E KOTNA), YTOObI
npefoTBpaTUTb ONACHOCTb BO3HUKHOBEHUA noxapa.

7.1.3 B tabnuue 1 npencraBfieHO CPaBHEHWE Pa3/IMYHbIX CUCTEM MbleyAaneHus, UCNosb3yeMbiX Ha
npefBapuTeNibHbIX U 3aBepLUaloLWmnx atanax o6ecnbliINBaHus.
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Ta6nuuya 1— CpaBHeHVWE CUCTEM MblIEYAAIEHUS, UCNOMb3YEMbIX HA NPeABapUTEsIbHbIX U 3aBEPLUAKLLMX 3Tanax
o6ecnblMBaHNs!

CucTtema nblieyaaneHust

LleHTpoGexHble cenapa-
TOpbI

MynbTUKaHa/IbHbIE LieH-
TpoGexHble cenapaTopsl

TUNNYHasi KOHLEHTpaLMs
B Bbl6pocax, Mr/M3

Ot 200 o 300

Ot 100 go 150

[MpenmyLLecTso

[MpoyHble, OTHOCUTESILHO
NPOoCTbIE N HageXHble

MpUMEHSIIOTCS NPU CXUra-
HM OTXO0B

Hepocrarok

MpUMEHSIIOTCS TOSIbKO A/
npefBapuTenbHoOro obe-
CMbUIMBAHNSI.

OTHOCUTE/IBHO BbICOKOE
3HepronoTpe6neHve (no
CPaBHEHWIO C 3/1eKTpocTa-
TUYECKMMW NbleyNoBUTe-
namn)

SnekrpocraTnyeckue Ot 5480 25 OTHOCUTE/IBHO HU3KoEe Mpy ncnonb3oBaHuM npu
Ccyxue nblneynosuTenu 3HepronoTpebneHune. Temneparypax 200 °C —
MoXxHO 1cnonb3osartb 450 °C BO3MOXHO 06pa3o-
npu Temneparype rasa BaHve PCDD/F
150 °C — 350 °C. Lnpoko
NPUMEHSIOTCA NPU CXUra-
HVN OTXOA0B
JnekTpocraTnyeckue mo- Ot 58020 B cocTosiHMmn o6ecne- Mauiblii OnbIT NCMNONb-
Kpble nblneynosuten ymMBaTb HU3KME KOHLIEH- 30BaHNA NpY CXUraHum
Tpauumn 3arpasHALWNX OTX0A0B. B ocHOBHOM mpu-
BelLeCTB B BbI6pocax. MEHS0TCA nocrne obecnbl-
WHorga npumensilotea npy  nusBaHus. ObpasoBaHue
CXUraHMn OTX040B TEXHOJIOTUYECKUX CTOUHBIX
Bog. PocT BugumocTn
AbIMoBOroO Lneiida
PykaBHble Nblneynosutenu He 6onee 5 LLinpoko npumMeHsitoTcsa npy OTHOCUTE/TLHO BbICOKOE

oxuraHum otxogos. Crioi
ocTaTka AeicTByeT kak
[ONOSMHUTENbHBIA hrnbTp
1 KakK agcopbep

3HepronoTpebneHne (No
CPaBHEHWIO C 3/1EKTPO-
CTaTUYECKUMU MblSIEY/I0BU-
Tenamu). YyBCTBUTENbHbI
K KOHAEHcaUMn Bogapl 1
KOppO3unn

7.1.4 OueHka NPUMEHUMOCTM NOAXOA0B K NpeABapuUTeibHOMY o6ecnblivBaHni0 NpuBeaeHa B Tabnuue 2.

Tabnunuya 2— OueHka NPUMEHNUMOCTU NOAXOA0B K NpesBapuTe/IbHOMY 06€CnblIMBAHNIO

Kputepwii

Bug otxomos

[vana3oH pa3mepos npegnpu-

ATUIA

HoBble/aelicTytoLve npeanpu-

ATUA

OleHKa NprMeHMMoCTW/NprMeYaHe

MpMMeHNMO KO BCEM TUNam OTX0A0B. MOXeT He Tpe6OBaTbCF| NpU HN3KNX KOHLIEH-
Tpayuax nbii B HEOUNLLEHHOM rase

Be3 orpaHuueHuia

MpocTpaHCTBO MOXET 6bITh (DAKTOPOM, OFpaHUYMBAIOLLMM UCTIOIb30BaHME Ha
[elicTByOLWMX NPeanpusiTUsIx

MexTexHonornyeckasi coeme-
CTUMOCTb

Bonbluee BH/UMaHWE K KOHTPOJIIO TEMNepaTypbl TpeGyeTcsl npy NpYMeHeHUn
pyKaBHOro ounbTpa

MpoCTPaHCTBO, HEOBX0AMMOE A1 Pa3MELLEHNS AOMNOHUTENLHON TEXHOMOTMYe-
CKUe euHuLbI

Kntoyesble hakTopbl

7.1.5 MpeaBapuTenbHbI 3Tan o6ecnbiNBaHUs nepeg Apyroii 06pa6oTKON AbIMOBbLIX FA30B NMPUMEHSIOT,
Korfa 30/1bHYI0 Mblflb MOXHO 06paboTaTh M UCMOMbL30BaTh B KAUeCTBE BTOPUUHLIX PECYPCOB; Koraa TpebyeTcs
“crnosb3oBaHne 060pyA0BaHUS OUMCTKM [bIMOBbLIX ra30B MEHbLUE MOLHOCTM Ha NocneayrLlux atanax (Tpe-
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60BaHMS NO MbIIEBO HaArpyske CHMXalTCA); korga TpebyeTcs COBepLIEHCTBOBaHME paboThl MocneaylLumnx
CUCTEM OYWUCTKM AbIMOBbIX ra30B; Korga npeanouvyTUTENbHO yAaneHue NonuMxaopuaHoro ambeHsonapajmnok-
cuHa/nonuxnopugHoro anbéeHsodypaHa (PCDD/F) 4O MOKPOA OYUCTKM A5 CHUXEeHUa «adpdhekTa namsaTm».

7.1.6 Mpu peanuszauuun npeasapuTesibHOTO o6ecnbIIMBaHMA Hanbosiee 3HAYMMbIMU ABISKOTCA CleAYyH-
WwmMe KOMMNMIEeKCHble 3KON0ornyeckne BO3LENCTBUSA:

- notpebneHvie aHepruyM Npu MCNosib30BaHUN PyKaBHbIX (PUILTPOB Bbille, YeM B APYrUX cucTemax 3a
cueT 60/MblUE NOTEPU AaB/EHUS;

- Ana paboTbl 3N1eKTPOCTATMYECKOro NblyieyiIoBUTENS TpebyeTca 3aNeKTpU4ecTBo;

- obpa3oBaHMe 30/1bHON NbI/IV NPU Fa3004YNCTKE;

- KOoHUeHTpauus PCDD/F B obIMOBbLIX razax MOXET yBe/in4ynBaTbCs BO BPeEMS UX NpebbiBaHUSA B 3/1€K-
TpocTaTMyeckoM MbifieynioBUTENE, OCOGEHHO Npu paboTe npu Temnepatypax ot 200 °C go 450 °C;

- ocTaTku/oTxoabl, o6pa3oBaBlIVECS B CUCTEME OYUCTKN AbIMOBbIX ra30B, M 30/1bHAsA MNbllb MOTYT ObiThb
U3BNEYEHbI B C/lyYae NPMMEHEHMUS 3TOr0 nogxoaa.

7.1.7 JocTuraemble 3KO/IOrMYeCcKue npenmyliecTea

CokpaleHne BbIOBPOCOB AbIMOBbIX ra30B 3a CYET YMEHbLUEHUA Harpy3ku, co3gaBaemMoil NOTOKOM YacTul,
Ha nmocnegytrouwme atanbl CUCTEMbI OUYNCTKN AbIMOBbIX Fa30B.

M3BneyeHne 30M1bHOI NblAM M3 OTXOLOB, 06pPa30BaBLUNXCA B CUCTEME OYUCTKM AbIMOBbIX ra3os, MO3BO-
nseT: cokpaTuTb 06beMbl 06pa3oBaHMs OTXOLOB B CUCTEME OYUCTKM AbIMOBbIX ra30B; NPOBECTU OTAENbHYIO
06paboTKy 30/1bHON MbI/IN C LE/bH0 €e MCNO/b30BaHUA B KAYECTBE MaTepuanbHOro pecypca.

PasgenbHbll c6op dhpakymini oTXOAAWMX Fa30B He AACT HUKAKMX 3KOMOTMYECKMX NMPeuMyLLecTB, ecnu
pasgeneHHble ppakuum 3aTeM BHOBb OyayT cmelwaHbl. [M03TOMy HEO6X04MMO paccMoTpeTb Becb npouecc
rasoo0uYUCTKM AN OLEHKN BO3MOXHOCTU peasibHbIX NPENMYLLECTB.

OnekTpocTaTuyeckme NblIey0BUTENN U LLEHTPOGEXHbIE cenapaTtopbl CamOCTOATENIbHO He MOryT obe-
cneynTb AOCTMKEHNEe NpeAesibHO AONYCTUMbIX NokKa3aTesein BbIGPOCOB Mbl/IN: OHW MOJME3HbI B KAYecTBe npej-
BapUTE/IbHbIX Nbl/iey0BUTENE N CNOCOGCTBYOT AOCTMXEHUIO HU3KOTO YPOBHS BbIGPOCOB NpU NPUMEHEHUN B
KOMOUHaUUn ¢ 4pyrumm Metogamu.

O (P eKTUBHOCTb paboTbl LEHTPOOGEXHOro cenaparopa NOBbIWAETCA B 3aBUCUMMOCTU OT Mbl/1IEBOA Ha-
rpy3ku, CKOPOCTU MOTOKa AbIMOBbLIX ra30B, padMepa ¥ NOTHOCTM YacTul nbian. Ecnm yactuybl 301bHOW NblAn
MesiKM, NI0OTHOCTb HM3Ka, a NbiJieBasi Harpy3ka M CKOPOCTb NOTOKa MEHSTCS, TO 3 (hekTUBHOCTbL yaaneHus
NbiIN LEHTPOOEXHbIMY cenapaTopamun orpaHnyeHa. O6bIYHO MOXHO AOCTMYb KOHLEHTpaLuumn MNbln He HUXe,
yem 200— 300 mr/m3.

QnekTpocTatuyeckme nbleynoBUTENN MO3BONAKT AOCTUraTb CyL,eCTBEHHO 60/1ee HU3KUX 3Ha4YeHui
KOHLEeHTpauumn nbliv No CpaBHEHUO C (MHOroKaHanbHbIMMK) LLEeHTpobeXxHbiMM cenapatopamu. B 3aBucumocTtun
OT UX KOHCTPYKUUM N pas3MelleHnss B CUCTEME ra3o0uyncTku (B Hayasne uaMm B KOHUe 3Tana obecnbiiMBaHus)
N KONMYecTBa NNacTUH KOHUEHTpauusa nbiav B BbiGpocax MOXeT cocTaBuTb OT 15 go 25 mr/m3. JocTmxeHune
3HaueHns He 6onee 5 Mr/Mm3 BO3MOXHO NpW UCNOMb30BaHWUM ABYX WA TpeEX NNacTUH U yBENIMYEHUN NOBEPXHO-
CTW 3/IEKTPOCTATUYECKOTO Mbl/IEYSIOBUTENSA, YTO CBSAI3AaHO C YBE/IMYEHMEM 3aTpaT 1 NoTpebHOCTM B niowagsax
ONA YyCTaHOBKM.

Ocob6biM BUAOM 3/1€KTPOCTATUYECKMX NbleYI0BUTENEN ABNAIOTCA MOKpble 3/1eKTpocTaTtnyeckue noine-
Y/IOBUTENMW, KOTOpPbIE, KaK NpPaBu/0, He MPUMEHSATCA Npu npeaBapuTesibHOM o06ecnbi/iIMBaHUN BCAeACTBUE
TemnepaTyp AbIMOBbIX ra30B Ha 3TOM 3aTane. 3TW NblIEYI0BUTENN UCNOMb3YIOTCA NPY A004YUCTKE ra3oB nocne
NPMMEHEHUs CKpyb6epoB.

PykaBHble unbTpbl 3hheKTUBHLI NpY yaaneHnn noinun. Mpyu Mcnosb30BaHUM pyKaBHbIX (QUIbTPOB Ya-
CTO BBOAATCA peareHTbl ANA dOpMMPOBaHWA TPYHTOBOYHOIO CMOA Ha pykaBax ANA 3awuTbl OT KOPpO3UM u
cogelictBusa punbTpaummn (ocobeHHO npu rnybokoin dpunbTpaymn). Hambosee yacto MCNONb3yEMbIe peareH-
Tbl — M3BECTb W aKTUBUPOBAHHbLIM yrosb. Vicnonb3oBaHWEe akTUBUPOBAHHOIO YIS CHUXAEeT Harpysky AMOKCU-
HOB Ha nocrnegywole atanbl ra3o0unCcTkU; B MOKPbIX CUCTEMAX OH MOMOraeT COKpaTuTb HakonaeHne AUOKCU-
HOB B MaTepuanax ckpybbepa BcneacTBne «adpdpekra namaTu».

7.2 [MpnmeHeHMe cucTeMm 400UYUCTKU AbIMOBbIX ra3oB

7.21 Mopaxop cBsi3aH C NPUMEHEHWEM CUCTEM A00YUCTKM AbIMOBbIX FA30B A/11 OKOHYATE/IbHOIO CHUXe-
HMSI BbIGPOCOB MbI/IN MOCNE MPUMEHEHUSA APYTUX CUCTEM OUYUCTKM AbIMOBbLIX Ta30B, HO Nepes OKOHYATE/IbHbIM
BbINYCKOM [1bIMOBbIX ra30B B atMocdyepy. OCHOBHblE NPUMEHSIEMble CUCTEMBI:

- pyKaBHble (UALTPSI;

- MOKpble 3/1eKTpocTaThYeckne MblfeyoBUTENN;
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- anekTpogMHamunyeckme ckpybbepbl BeHTypu;

- arnomepayuoHHO-(UNbTPYIOLWMEe MOAYN;

- MOHM3UpYyoLWmne ckpybb6epbl C BOAAHBIM OPOLLIEHUEM.

YcTpolicTBa AO0YNCTKM TakKe NPUMEHSTCS Ana yaaneHus kanesnb (ocobeHHo menkux). OHM, Kak npa-
BW0, MPUMEHSAIOTCHA B LeNax nocrneaywwero npegynpexgeHns obpasoBaHus 3arpA3HAOLLMX BelecTB, Ha-
npumep, Npu n3buparenbHOM KaTaMTUYECKOM BOCCTAHOBJ/IEHUN.

7.2.2 OueHka NpUMEeHUMOCTU faHHOro nogxoja npusefeHa B Tabnuuye 3.

Tabnuya 33— OueHka NMPUMEHUMOCTU CUCTEM AOOYUCTKM AbIMOBbIX ra3oB
Kputepuii OueHka npyMeHuMocTU/NpYMeYyaHvie

Bug oTxogoB [ OnosIHUTENBHOE COKpaLLEHME CoAePXaHUs TsXKesbIX MeTaUIIoB (YHOC C AbIMO-
BbIX ra30B) C UCMOJIb30BAHNEM 3TVX MOAXOA0B MOBLILAET UX NMPUTOLAHOCTbL TaM,
rae TpebyeTcst AOMNOSHUTENIbHOE COKpallleHUe VX CoAepXaHusl

[nana3oH pa3mepoB npeanpu- KpynHble npeanpustusi ¢ 60/1bLIMM MOTOKOM AbIMOBbIX Fa30B MOryT AOCTUYbL 60/1b-
ATUN LLEro COoKpaLleHMsl BbIGPOCOB Mpy NPUMEHEHUN NoAo6HbIX NOAX0A0B

HoBble/neiicTBytowme npeanpu-  MpUMEHSIETCA HA HOBBIX W AEMCTBYIOLMUX NpeanpusiTusix. MNockosbky nogaxos npu-

ATNS MEHSIETCS B KOHLIE TEXHO/IOMMYECKOTO MPOLLECCa — OH XOPOLLO MOAXOAWT A/ UC-
MoMb30BaHUS NPU MOZEPHM3aLMN NPEANPUATHIA Tam, rae TpeGyeTcsl cokpalleHme
cofepxaHus nbun. [elicTBytolye NpeanpusiTisi, Ha KOTOPbIX YXXe AOCTUTHYTbI
HU3KVEe YPOBHM BbIGPOCOB (He 6oee 10 Mr/mM3 cpeHECYTOUHOE) C NMOMOLLbIO ApY-
TUX CPEACTB, He MOTYT U3B/ieYb GOMbLUYIO MOJb3Y U3 A06AB/IEHUS 3TOMO0 METOAA

MeXTexHoIoryeckas coBme- Heo6xoAMMOo KOHTPOMMPOBATL TEMMEPATYPHbBIA PEXMM M TOUKY POCbI KAC/IOTbI.

CTUMOCTb O6ecneunBaeT 3(OHEKTUBHYO OUUCTKY ra3a 10 N3GMpaTe/bHOr0 KaTa/IMTUHECKOro
BOCCTaHOB/IEHUS

KntoueBble (hakTopbl OrpaHnyeHneM MOXET MOCNYXWUTb OTCYTCTBME CBOGOAHBIX N/iowWwaseli ans ycra-

HOBKM ,D,OI'IOI'IHVITeI'IbHOVI TEXHO/10rMYecKoi eanHNLbI

7.2.3 TNopgxopn npumeHaeTca Tam, rge:

- 3aKOHO4AaTeNbLCTBO yCTaHaB/NBAET HU3KME npejefibHble 3Ha4YeHUs BbIOPOCOB MbliM (CBA3AHHbLIX Nbl-
Nbi0) TAXKENbIX MeTasNI0OB UK B TEX CaydasaX, Korga HeobxoaAnmmo AONONHUTENbHOE coKpalleHne cojepxaHns
OVOKCUHOB W KAC/bIX ra3os;

- CYLLEeCTBYIOT MeCTHble npobnemMbl C Ka4eCTBOM BO3A4yXa, KOTOpble MOTyT 6biTb paspelleHbl npu npu-
MEeHeHUN NoaxoAaa;

- MCnofnb3yeTcs B KayecTBe atana obecnbivBartesns Ana nocnegywuero npouecca SCR.

7.2.4 Hanbonee 3HauMmMble KOMMAEKCHbIE BO3AENCTBUSA Ha OKPYXaloLyio cpegy npu peanusauum 3Toro
nogxopa:

- noTpebneHne aHeprum 3a cuyeT nepenaja AaBNeHUs B pykKaBHbIX uibTpax;

- obpa3oBaHuMe TBepPAOro ocajka (MOXHO npeHebpeyb, ecnu Leslb — A004YNCTKA).

7.2.5 locTUraemble 3KO/IOrM4yeckue rnpenmyLiecTsea

JononHntenbHoe cokpalieHne BbIGpOCOB B aTMocdepy nocsie ApPYrMx KOMMNOHEHTOB CUCTEMbI OUYUCTKM
ObIMOBbIX ra30B paccMOTpeHo B Tabnuue 4.

Ta6nuua 4— YpPoOBHU BbIGPOCOB MblfM NMPU UCMOSIb30BAHUN PYKABHbIX (OUSIbTPOB A1 JOOUNUCTKM AbIMOBbIX Fa30B

LOCTWKMBIIA YpoBEHb

MokasaTesn CoaepkaHns MbUn B BbIGpOcax BLIGPOCOB MbUM, MI/M3

YcpeaHeHHbIn nokasarens gns 30 MUH (CpegHenosly4acoBoi), Mr/m3 He 6onee 30

CpepHecyTouHbIli nokasatesib, Mr/m3 010,04 o 5

CpepgHerofoBoi nokasaresb, Mr/m3 He 6onee 0,5
MpumeyaHne — TOUHbI WTOroBbIli YpPOBEHb BbLIGPOCOB OyAET 3aBUCETb OT BXOAHOTO YPOBHSA Ha

3aK1IUNTENBHOM 3Tane nblieyganeHns (KOTopblii caMm 3aBMCUT OT NPOM3BOAMTENIBLHOCTM 6ofiee paHHUX cTaguii) u
3h(heKTMBHOCTM 3aK/UMTENBHOrO aTana neineyganerus. MNMpusBeaeHHble 34eCb UMAdPbl MOTYT CYXUTb OPUEHTUPOM
NS onpefeneHns YpoBHS BbIOPOCOB, Kak MPaBuio, MMEKLLMX MeCcTo npu fobasneHnn atana JOOUNCTKM.
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B gono/siHeHMe K COKpalLleHU0 CoAepXaHUs MblM MOTYT ObiTb COKpallleHbl BbIGPOCHLI B aTMocqepy:

- TSDKENbIX MeTaNfIoB: MX KOHUEeHTpauus B Bbi6pocax, Kak npaBu/io, CBsidaHa C 3P (PEeKTUBHOCTbIO Mbl-
neypaneHus;

- pTy™1 1 PCDD/F: ecnu B KauecTBe abcop6eHTa Ha pykaBHble (oUNbTPLI A0GaBNseTcs yronb (Kak npa-
BW/0, CO LLEJ/I0UYHbIM peareHTom);

- KMC/bIX Ta30B: €C/M LEe/IoYHble peareHTbl 406aBNAITCSA AN 3alUTbl PyKaBHbIX OUIbTPOB.

Monb3a OT 3TUX AOMNOMHUTENbHLIX COKpalleHuii cofepXaHus BpedHbiX BEeLIeCTB B BbIGpocax MOXeT
ObITb HEBEeNMKa Tam, rae A0 HUX YXe NMPUMEHSSIUCh TEXHOMOTUN, KOTOPble COKpaLLalT MX KOHLEeHTpauuw B
AbIMOBBIX rasax 0 HU3KOro ypOBHS.

7.3 TlpumeHeHne ABOMHON pyKaBHOM hmnbTpaunm

7.3.1 Mopxop npegycmaTpuBaeT B CUCTEME FA3004UCTKM Moc/iefoBaTesibHOe NPUMeHeHue ABYX pyKaB-
HbIX (PUNILTPOB, KOTOPble Heo6s3aTeNlbHO PAaCMo/IOXKEHbl B HEMOCPEACTBEHHOI 6/1M30CTU Apyr OT Apyra: Ha-
npumep, Mexay HAMU MOryT 6biTb 3a4eliCTBOBAHbI APYrMe KOMMOHEHTbl CUCTEMbl OYMCTKM [bIMOBbIX Fa30B.
[aHHblil NoAXo4 He yuuTbiBaeT CUTyaLMto, Koraa pykaBHble oUIbTPbl COYETAKTCA C HEPYKaBHbIMK huabTpa-
MW, HaANpuUMep, C 3/1IeKTPOCTATUUYECKUM MblNey/IOBUTENEM, LEHTPO6EXHbIM cenapaTopoM, CKpy66epom c BO-
ASTHBIM OpOLUEHUEM U T. A.

7.3.2 Nopaxopn MOXeT GbITb MPUMEHEH K /TI060MY NPOLECCY CXUraHus, 0f4HaKo HanGonee NPUMEHUM B TeX
cnyyanax, Korga TpebyeTcsl JOCTUXEHMNE OYeHb HU3KUX MpefesibHO AOoMYCTUMbIX rnokasaTenei BbIGPOCOB WK
TpebyeTcs pasfefieHne KOMMNOHEHTOB OTXOA0B, 06Pa30BaBLINXCA B CUCTEME OUUCTKM AbIMOBbLIX A30B.

OueHka NMPUMEHUMOCTU AAHHOTO Noaxoaa npueegeHa B Tabnuue 5.

Ta6nunya 5— OueHka NPYMEHMMOCTU ABOWHOW hunbTpaumm

Kputepuii OueHka nNpyMeHMMocTU/ NpyMeYaHe
Bug otxof0B Nio6oi
[vana3oH pasmepoB npeanpu- KpynHble npeanpusitusi ¢ 60/1bLUMM MOTOKOM AbIMOBbIX Fa30B MOryT AOCTUYL 60/Ib-
ATWIA LLEro COKpaLLeHMs1 BbIGPOCOB NPV NPMMEHEHNM NOA0OHbLIX NOAX0A0B

HoBble/gelicTBytoWme npegnpy-  Ha HOBbLIX U AEACTBYIOLLMX NPeanpuaTuax. [ns MoAepHU3aLmmn CyLLeCcTBYOLMNX

ATNA YCTaHOBOK Ha KOHLIe TEXHOJIOTMYECKOro npouecca. [eicTyrowye npeanpuatus,
Ha KOTOPbIX Y)Xe A4OCTUrHYTbl HU3KME YPOBHM BbIOpOCcoB (He 6onee 10 mr/m3 cpea-
HECYTOYHO) C MOMOLLbI0 APYTMX CPEACTB, HE MOryT M3B/lIeUb GO/IbLUYIO MOMb3Y K3
[obaBneHnss aToro mMetoaa

MexTexHonornyeckast cCopme- Heo6xo041MMO0 KOHTPONMPOBaTb TEMNEPATYPHbIV PEXUM 1 TOUKY POChI KUCOTBL.

CTUMOCTb O6ecneunBaeT 3hhEKTUBHYIO OUMNCTKY rasa A0 U3bupaTesibHOro KatasmTnyeckoro
BOCCTaHOB/1EHUSA

KntoueBble pakTopbl TpebyeT 60MbLIMX NMOWAAEN ANa peanmsaumi. Hanmune npombIWIeHHbIX Npes-

I'Ipl/lﬂTVIVI, KOTOpble MOryT UCno/sib3oBaTb COJ/IN B Ka4eCTBe BTOPUYHbLIX pecypcoB

7.3.3 Moaxop 4vawe BCero NpUMEHSAT TaM, rae TpebyeTcs AOCTUXEHUE HU3KUX YPOBHEN BblGPOCOB
neiAn (Hanpumep, He 6osiee 2 Mr/M3) N paccmaTpuBalT BO3MOXHOCTb UCMOMb30BaHNA COMU B Ka4yecTBe BTO-
pu4HOro pecypca.

7.3.4 Mpu peanusaymmn 3Toro nogxoga Hanbonee 3HaYMMbIMU KOMMIEKCHBIMUN 3KONOTMYeCKMMU BO3aeli-
CTBUSAAMU SABNSAKTCS:

- 6onee BbicOKkoe NoTpebneHne aHepruyM 3a cyeT nepenaja fAaBfieHUs B CUCTEME OUUCTKMA AbIMOBbIX
rasoB B Lienom;

- obpa3oBaHue TBepAblX OCTATKOB/OTXO[0B, KakK MpaBW/0, OTAENEHHbLIX OT APYTMX OTXOA0B AbIMOBbIX
rasos.

JononHntenbHoe noTpeb6aeHne aHeprum nNpu UCNosb30BaHUM ABYX PyKaBHbIX (DUAbTPOB, PAcMoOlOXeH-
HbIX MocnefoBaTesibHO (faxe B criyyae UX pasfefnieHus), X0TAa M NpefocTaB/isieT HEKOTopble NOTeHuuasib-
Hble MpenmyLlecTBa C TOYKM 3peHNs 4ONONHUTENbHON hunbTpauum 3arpsasHALWMX BewecTs, TpebyeTt 6onee
MOLLHbIX BEHTU/ISITOPOB A/151 NPeoAosieHns nepenaga AaBneHns w, criefoBaTesibHO, NPUBOAUT K 6onee BbICO-
KOMY 3HEpronoTpebsieHnto.
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7.4 Bbl6op maTepuasioB pyKaBHOro punbtpa

7.4.1 BblbpaHHbI hUnbTPYOLWNA MaTepran 4O/MKEH NOAXOANTL AN DUINKO-XUMUYECKUX YCNOBUIA, Npn
KOTOPbIX OH 6yJAeT UCnosib30BaThbCH.

OCHOBHble XapaKTepucTUK/ TKaHen 4N Mcnonb3oBaHns B UIbTPaLMmM rasa BKIKOYAT: MakCumasbHyHo
pabouyto Temnepartypy; CTOMKOCTb K BO3AENCTBUIO KUCMOT M Wenoyei, NPoYHOCTb Ha n3rnb (Bcneacrteme He-
06X04MMOCTUN OUMCTKM PUNbLTPOB). CnedyeT yunTbiBaTb, YTO NPY TMAPOIN3E BAAXKHOCTb rasa MOXeT NOBAUATb
Ha MPOYHOCTb M NMOCTOSAHCTBO pPa3MepoB TKaHW. Hecko/ibKO OCHOBHbIX CBOIMCTB BOJIOKHA MPUWBEAEHbl HUXe,
HEKOTOpble U3 HUX MOTYT ObiTb NMOKPbITbI WM NPONUTaHbI CNeyuanbHbIMU XUMUYECKMMUN BelecTBaMn (Hanpu-
Mep, cepoii).

7.4.2 ToBbllWEHNE TemnepaTypbl MOXET MPMBECTM K NJaB/IEHWI0 /06bIX NNacCTUKOBbIX KOMMNOHEHTOB B
TKaHW 1 BO3MOXHOCTW ee BO3ropaHus. Bbicokass BNaXHOCTb [bIMOBbIX [A30B MOXET MPUBECTU K C/AUMNAHUI0
dunbTpylowmx matepmanos u 61oknposke dunabTpa. MokpbiTMEe AUCTamMu/NAEHKON M3 nonuteTpadTopaTu-
NleHa MOXeT MCNOoNb30BaTbCA ANSA YyNydlWeHus yganeHusa m3 unbTpa nogo6HbIX NMNKUX coneil n TBepAablX
yacTtuu,.

7.4.3 Ha 3aBofgax no cxuraHuio TBepAbix 6bITOBbIX 0TX0A40B (TKO) OCHOBHbIMU (PUNLTPOBA/IbHLIMU Ma-
Tepuanamu asnsatTca: nonuumug (P84), nonndeHuneHcynbdug (peako), nonutetpadprtopatunen (PTFE), cte-
K/IOBOJIOKHO C MOKPbITMEM K3 nonuTteTpadTopaTnieHa nuam 6e3 Hero. HekoTopble maTepuasibl MOXHO MCMNOJ/b30-
BaTb COBMECTHO, Hanpumep, P84+PTFE ans 6onee BbICOKOI YCTOWYMBOCTU NPU BbICOKMX TemnepaTypax.

7.4.4 Xnmunueckne peakunm B abcopbupyolmnx matepmanax MoryT noBimMaTb Ha pabouyyto Temnepartypy
ra3ooymnCTKM; TaKKe MMeeT 3Ha4YeHne KayecTBO CeTKU U BOJIOKHA.

7.5 CoKpallieH/e BbIGPOCOB KUC/bIX ra3oB

Kncnble rasel (Hanpumep, HCI, HF n SOX) 06bI4HO N3BAEKAT U3 AbIMOBbIX Fa30B C MOMOLbIO LEeN0YHbIX
peareHToB. [puMeHAOTCA cnegylowmne TeXHOMOTMN OYUCTKU KUC/bIX ra3oB: CyXMe TeXHO/1I0TMyecKue; noaymo-
Kpble NN Noaycyxme TeXHON0TMYeckne; MoKpble TeXHO/TOrnyeckme.

7.5.1 Cyxue TexHON0rnyeckme npoLecchl

Cyxoit copbeHT (Hanpumep, n3BecTb, bukapboHaT HaTpuAa) A06aBNSAT B AbIMOBbIE rasbl. MNpoaykT pe-
aKuuu Takke ABNAETCA CYXUM.

7.5.2 MMonlyMOKpble WUN NoJlycyxme TeXHOMOrMYecKkue npoLeccol

CopbeHT, fo6aBnseMblil B A4bIMOBbIE rasbl, NpeAcTaBaseT coboi BOAHbIA pacTBop (Hanpumep, B BuAe
M3BECTKOBOIO MOJIOKA) AN CycneH3uw (Hanpumep, B BuAe Kawwuubl). BogHblli pacTBop ncnapsietcs, u npo-
OYKTbl peakunn okasblBaoTcsa cyxumu. Obpa3soBaslunecs TBepAble 0TX0A4bl MOryT ObiTb CHOBA Hanpas/ieHbl B
NPOU3BOACTBEHHbI MpoLUeCcC A8 NOBbIWEHNS 3PP EeKTUBHOCTN MCMNOb30BaHUA peareHToB. [104MHOXeCTBOM
9TOr0 noaxoja SIBAAKTCA TEXHOMOrMW ObICTPON CyLKW, KOTOpble npeacTaBnsioT coboii BNpbICK BoAbl (4nA
ObICTPOro OXNaxAeHns rasa) u peareHTa Ha Bxoae unbTp.

7.5.3 Mokpble TeXHO/I0rM4Yeckme npoueccol

[bimoBble rasbl MogatwT B BOoAy, Nepekucb BoAOpoAa W/WAM MOKLWMNIA pacTBOp, COAepXaliuin yacTb pea-
reHta (Hanpumep, pacTBop ruapokcuaa Hatpus). MNMpoayKT peakumuyn ABNAETCHA BOAOHACHILEHHbIM.

7.5.3.1 MokKpble CUCTEMbI Ta3004YNCTKMN

MokKpble TEXHONMOIMN OYUCTKN AbIMOBbIX ra3oB npegnonaratoT UCNo/b30BaHne pas/inyHbIX TUNOB CKPY6-
6epoB., B TOM uuncne:

- bopcyHOUHble cKpy66epbl;

- LeHTpobexHble ckpybb6epsl;

- CKpy66epbl BeHTypu;

- cyxue balleHHble ckpyb66epbl;

- CKpy66epbl C opolIaeMoi Hacankoii;

- HacajouHble ckpy66epbl HaleHHoro Tuna.

CTOouHblEe BOAbl CKPYy66epoB (B cnyyae, ecnv Ucnosib3oBasnachb TOMILKO BoAA) ABAAKTCA OYEHb KMC/bIMU
(BOAOPOAHLIA NOKa3aTenb cocTaBnseT, kak npaBuno, 0— 1) 3a cyeT KMCAOT, 06pa3ylLWmnXcsa B NpoLecce ocax-
peHusa. Fla nepBom atane ucnosb3oBaHusa ckpybbepa ¢ BOASAHbIM OpOLUEHWEM U3BJieKalTCsa B OCHOBHOM RHO
n HF. )Kugkmne oTxoAbl NepBOro atana MHOrOKPaTHO MCMOJb3YIOTCA B Ka4eCTBe BTOPMYHbLIX pecypcoB c gobas-
neHnem HebonblWKUX 06bLEMOB BOAblI U 0T6Opa M3 ckpybbepa Ana nogaepxaHus ap@PeKTUBHOCTU yAaneHus
Kucnoro rasa. B aToii kucnoit cpege ocaxaeHne S02 HM3KOe, NO3TOMY A/1A €70 ygasneHnss Heobxoaum BTOPOWA
CKpy66ep.
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YpaneHne guokcuaa cepbl [OCTUraeTcs Ha 3Tane NPOMbIBKM AbIMOBbIX ra3oB npu Ao6aBneHnn pactsBo-
pa KayCcTM4ecKoi cofbl N M3BECTKOBOrO MOJIOKa M BOAOPOAHOM nokasaTesie, 6/1M3KOM K HEWTPasibHOMY WK
wenoyHomy (kak npaBunio, 6—7). Mo TeXHUYECKMM MpuyMHaMm ocaxgeHue S 02 NPONCXOAUT Ha OTAE/IbHOM
NPOMbIBOYHOM 3Tane OAHOBPEMEHHO C ganbHelwnm yganedmem HCI n HF.

Ecnu o6pabaTtbiBaemMble 0TX04bl cogepXat 6poM U iog, 3TN 3/1IEMEHTbI MOTYT BbiTb OCaXAeHbl U3 AbIMO-
BbIX ra3oB Npu OAHOBPEMEHHOM CXWraHuu cepocofepxawmx oTxofoB. Mpu 3TOM, KpOMeE COeAWMHEHWUIA cepbl,
o6pa3sylTcs pacTBOpMMble B BOZE COMM Gpoma 1 ioda, KOTOpble MOTyT ObiTb OCaXAEHbl Ha 3Tane ocaxje-
HUA SO2 Npu MOKPOI O4YMCTKE AbIMOBbIX ra3oB. Kpome TOro, ocaxjeHvue afieMeHTapHoro 6poma v noga moxet
6bITb YNY4YLWIEHO NyTEM LesieHanpaBieHHOro NpYMeEHEHUs BOCCTAHOBUTENILHOrO aTana NpPOMbIBKU (CyNbduT-
Hblli pacTBOp, 6UCYNbUTHLIA pacTBop). B no6om cnyyae cnepyeT naeHTudmumpoBaTb B 0TX04ax Hanudue
noga wnn 6poma.

Ecnn B kayecTBe HeNTpann3ylLl X areHTOB Ha aTtane MOKPOM OYMCTKM AbIMOBbIX ra30B MCMNONb3yeTcs
M3BECTKOBOE MOJIOKO WM U3BECTHSAK, B Ka4yecTBe HepacTBOpPMMOrO B BOAe ocTaTka 6yayT HakannmBaTtbCs
cynbpat (runc), kapboHaTbl 1 hTopMAabl. ST BewecTBa cneayeT yaansaTb B LENsX YMEHbLUEHNS copepxa-
HWS CcOMeil B CTOUYHbIX BOAAX M CHWKEHWUS pUcKa KOPKOO6Gpa3oBaHMS B OYMCTHOW cucTeMe; OTXOAbl npouecca
04YMCTKM (Hanpumep, r1Mnc) MoryT 6biTb NCNOb30BaHbl B KAYECTBE BTOPMYHbLIX pecypcoB. [pyn ucnonb3oBaHuUm
pacTBopa KayCTM4yeckoil cofbl Takas OnacHOCTb OTCYTCTBYET, MOTOMY 4YTO MPOAYKTbl peakumn pacTBOPUMbI
B Boge. Ecnu ncnonb3lyetca NaOH, moxeT obpasoBatbca CaCO03 (B 3aBUCUMOCTM OT XXECTKOCTU BOAbI), KO-
TOpbIA CHOBa MpuMBeAET K 06pa3oBaHui0 OT/IOXKEHUN B ckpybbepe. DTU OT/IOKEHUS AO/DKHbI NEPUOLUNYECKN
yAanaTbcsa nocpencTBOM NOAKNCAEHUSA.

MpumeHeHne ckpy66epoB € BOASHbIM OpPOLUEHMEM, Kak MpaBuio, BKIOYaeT He MeHee [BYX 3Tanos; Ha
nepBoM — NpuY HW3KOM BOAOPOAHOM nokasaTene ypansawTcsa B ocHoBHoM HCI n HF, Ha BTOpomM — BHOCUKTCSH
N3BEeCTb WU TMAPOKCUA HATPUS 1 BOAOPOAHbLIA Nokasatesb AO/KEH COCTaBNsATbL 6—8 B NepByl ovepedb AN
yaaneHnsa S02. Mokpble CMCTEMbI Fa3004YNCTKMN MHOTAA MOTYT TpexcrtaguiiHeiMun (Mnn coctosume n3 60sbLiero
KonMyecTBa cTajuil); Npy 3TOM CTaAun O06bIYHO ABNAKTCA AONOJIHEHUSMU K MEPBOW CTagun C HU3KUM BOAO-
pPOAHbIM nokasatesiem, NPUMEHAEMbIM AN KOHKPETHbIX Lenei.

OcHOBHble Npo6aeMbl UCNO/Ib30BAHUA MOKPbIX CUCTEM OYUCTKN [AbIMOBbIX ra30B:

- o6bpasoBaHne PCDD/F B ckpyb6epax ¢ BOAAHbIM OpPOLIEHUEM MOXET NpeacTaBfAaTb co60oi npobnemy,
B YACTHOCTU MpU TEXHUYECKOM 06CAYyXMBaHUN U B Nepuobl 3anycka, u MOXeT notpeboBaTb NPUHATUA KOH-
KPETHbIX AONO/THUTEbHbIX Mep;

- O4YMCTKa CTOYHbIX BOA TpebyeT BbICOKOKBaNM(ULUMPOBAHHOIO nepcoHana ANs LOCTUXEHUS HWU3KOro
YPOBHS COPOCOB;

- ANA NoBbIWEHNA 3P PEKTUBHOCTM CKPy6OEPOB C BOASAHBIM OpOLLIEHMEM cneayeT NpoBoauTh 06paboT-
Ky ObIMOBbIX ra30B, KOTOPbIE Y)XXe NOABEPIINCbL 06€CnbI/IMBAHMNI0 C UCMONb30BAHNEM, HaNpUMep, 3a1eKTpocTa-
TUYECKUX MbleynoBuTeneil M pykasHbIX OUIbTPOB;

- TMOBKOCTb MOKPOW OUMCTKN MNP N3MEHEHUMN BXOAHOM KOHLUEHTpauuy OTHOCUTCS B OCHOBHOM K HCI n HE
[ns pocTmxeHus npegenbHbIX 3HAYEHNN BbIBPOCOB PTYTM MHOr4a HeobxoauMa AononHUTeNbHas obpaboTka,
HanpuMmep, BBeAeHMe Moauduumpyowein gobaBkn B OCHOBHON CKkpyb66ep, BBeAeHNE aKTUBMPOBAHHOMO yrns
B KMCNOTHbI CKpy6OEp; BBeAEHNE OKUCANTENS WM yCTpaHeHue razoobpasHbiX OTXO0A40B C MOMOLbIO afcop-
6eHTa.

OueHkKa NPUMEHMMOCTMN JaHHOro nojxoga npusegeHa B Tabnuue 6.

Ta6nunuya 6— OueHka NPYMEHUMOCTY MOKPbIX CUCTEM OUUCTKM AbIMOBbLIX [a30B

Kputepuii OueHka npuMeHMocTu/npumeyaHne
Bug otxogoB MpMeHUM K 60/bLUMHCTBY BMAOB OTXOA0B. MOAXOAMT AN NOCTYNAKOLWYMX ras30B €
CUIbHO OT/INYAKLWMMCA COCTaBOM (Hanpumep, onacHble OTXOfbl)
[vana3oH pasmepoBs npeanpu- He orpaHuueH, HO 06bIYHO MPUMEHSIIOT Ha CPEeAHUX U KPYMHbIX NPeanpusaTvsax, rae
ATUIA CyLLEeCTBYEeT 3KOHOMMSA Ha MacLuTabax

HoBble/gelicTBytowme npeanpu-  LLUMPOKO NPUMEHSIIOT HA MHOTUX AeWCTBYIOLLUX NPEeANpUATUSX
ATNS
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OkoHuyaHve Tabnuupl 6

Kpurepuii OLEHKa NPUMEHUMOCTI/NPYMEYaHNE
MeXTexHonornyeckasi CoBme- Hu3kasi TeMnepaTypa AbIMOBbLIX ra3oB Ha Bbixoge (okosio 70 °C) TpebyeT nomo-
CTUMOCTb rpeBa a1 3pPeKTMBHOTO NPUMEHEHWsT NOCeAYOWMX CUCTEM OUYMCTKN AbIMOBbIX

rasoB, HanpuMmep pykaBHbIX (OMILTPOB M N36MPATENIbHOTO KaTa/IMTUYECKOTO BOC-
CTaHOB/EHNSI. BO3MOXHO oTAeNbHOoe (NpeaBapuTesibHOE) N3BeUYeHNe 30/1bHO
NbIan

KntoueBble hakTopsbl MoBbIEHHass BUAMMOCTb AbIMOBOrO Leida (ecnm He NpUHATbLI Npeaynpex-
farowme mepbl). ConeBble CTOUHbIE BOAbI (MOCne 06paboTkun) TpebyoT copoca
(nnn ncnapexus, koTopoe TpebyeT aHeprum). MOXeT N03BO/IMTb BOCCTAHOB/IEHNE
COJISIHOI KUCNOTbI, COMW, runca

Moaxod NPUMEHSIOT Tam, rae:

- 3aTpaTbl Ha yAaneHne OTXOAOB ra3o04yUCTKN BbICOKM;

- COCTaB MOCTynawLlmnx 0TX0A0B TPYAHO NpeAcka3aTb/MPOKOHTPOINPOBATD;

- nocTynawuime 0TX04bl MOTYT COAEpXaTb BbICOKME W MEPEMEHHbIE KOHLEHTpaLuu KUC/bIX rasoB uan
TSXeNbIX MeTannoB (HanpumMep, NOHHOW PTYTK);

- CTOYHble BOAbl, cofepxalime coflb, MOTyT 6biTb COpPOLIEHbl B BOAHbIE 06bLEKTHI.

Mpu peanusauuy 3Toro nNoaxofa Havmbonee 3HAUYUMbIMU KOMMIEKCHbIMW BO3A4EWCTBUSMM Ha OKpYyXato-
LYy cpefy No CPaBHEHUIO C APYTUMU NOAXOAAMU SABMSIOTCS:

- MMHMMalnbHble NoKasaTenu pacxofa peareHTa,

- MUHMMaNbHble 06beMbl 06pa3oBaHNA TBEPAbIX OTXOA0B;

- BbICOKW pacxopg BOAbl;

- o6bpas3oBaHMe CTOYHbIX BOJ, TPEOYHOLWMX Hag/iexallero obpalieHus;

- NoBbIWEHHAsA BUAMMOCTb AbIMOBOro Weida,;

- obpasoBaHne PCDD/F (achdhekT namsTv) Ha NONMMEPHbLIX KOMMOHEHTax ckpybbepa TpebyeT npume-
HEHUS1 COOTBETCTBYOLWUX Mep.

CokpalieHne BbIGPOCOB B aTMoOcgepy npeacTtaBneHo B Tabnuue 7.

Tabnuuya 7— YpOBHU BbIOPOCOB NPU MCMNOMb30BaHUN CKPY66EPOB C BOASHbLIM OpOLLEHVEM

JOCTUTHYTbIV YPOBEHbL BbIGPOCOB

B yaensHoe n
ELUECTBO CPeHenonyya-  CPeOHEeCYTOY-  CPEJHErofOBOW,  3HaueHue, r/T prMEHaHme
COBOW, Mr/M3 HbIA, Mr/M3 Mr/m3, He 6onee OTXOA0B Ha
BXofe, He 6ornee
el O 2 70 10 Or2 10 4 2 12 OueHb cTabusbHble KOHLEHTpa-
UMM Ha BbIxoae
HE He 6onee 1 He Gonee 1 05 3 OueHb cTabusbHble KOHLEHTpa-

Ly Ha Bbixoae

TpebyeTca cTagusa npoxoxge-
HUS1 peakumn n abcopbeHT(ns-

s02 Ot 10 go 50 Ot 510 30 10 60 BecTb unn NaOH). YeTbipexya-
coBble konebaHnsa cogepxaHus
S02 moryT 6bITb BbilLe

MoOKpble CMCTEMbI OYUCTKM AbIMOBLIX Fa30B o6ecneymBaloT HauBbICLWY 3WPEKTUBHOCTb YaasieHUs pac-
TBOPUMbIX KWC/IbIX FA30B MO CPaBHEHMWIK C APYTMMU CUCTEMaMM OYMCTKU AbIMOBbLIX ra3oB MpU HaVMeEHee 13-
ObITOYHbIX CTEXMOMETPUYECKUX KO3 PMLUMEHTAX.

Ecnu npy npumeHeHWn ofgHOCTyNeH4YaTbiX CUCTEM OUYUCTKM AbIMOBLIX ra3oB (Hanpumep, noayMOKpbIX,
Cyxux) Bce obpasywuwmecs oTxoabl cobmparTcs, TO 3TOT NOAXOA, Kak NpaBu/o, HE UCMO/b3yeTCA B MOKpPbIX
cucTtemax OYUCTKM AbIMOBbIX ras3oB. MNpu ncnonb3oBaHunm Mokpbix cuctem HCI, HF n S02 moryt o6pabathl-
BaTbCA OTAENIbHO OT TBEPAbIX YacTuL U Np., KOTOPble 4YacTo yAansaTcs paHbwe. Takmm ob6bpa3om, MOKpble
CUCTEMbI Fa3004YNCTKN MO3BOJIAKOT COKPATUTb COAEpPXKaHue:
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- MbIAW: NPU AOCTATOYHON GOMbLLIOK EMKOCTM CKpyb6epa, N0o3BOMIAKOLLEN NPeaoTBPaTUTb €ro 3acopeHune
(yawe Bcero AN cokpalw,eHMs NblIEBON HArpysku v NnpefoTBpalleHus akcnayataunoHHbIX npobnem A0 npu-
MeHeHus ckpybbepa € BOAAHbIM OpOLIEHMEM WCNOMb3yeTca npefBapuTesibHoe obecnbinvMBaHue, NO3BOSAIO-
wee yganutb Ao 50 % nbiiv Ha BXxoge);

- PCDD/F: npn ncnonb3oBaHun ckpybbepa n yrnecogepxawmx qunbTpoBasibHbIX MaTepuasioB MOXHO
[0CTUYb cokpalweHus Ha 70 %, B NPOTMBHOM c/lyvyae [0/ yAasleHHbIX BELLeCTB He3HauuMTeNbHa. B atux ue-
NnAx B cKkpy66ep mMoryT 6bITb f06aB/IEHbl aKTUBUPOBAHHbIW Yrosib WK KOKC;

- Hp2+: ecnn Ha nepBoi cTaguu ra3ooumMcTKM UCMOMb3yeTcsa cKkpyb66ep ¢ HM3KMM BOLOPOAHBLIM NOKasa-
Tenem, n koHueHTpauusa HCl B oTxogax obecneynBaeT NOAKMC/MEHME Ha 3TOW CTaauwu, TO BO3MOXHO yaane-
Hne HoCl2; ogHako meTannnyeckass pTyTb, Kak NpaBuio, Npyv 3TOM He yAanseTcs;

- ApYIUX 3arpA3HALWMX BELWecTB: eCNM B HEOYMLLEHHOM ra3e MpPUCYTCTBYIOT BOAOpacTBOpUMbie 3a-
rpA3HAKLWMe BelecTBa, HanpuMmep, 6poM nnn Mog, OHW MOTYT CKOHAEHCMPOBATLCA NPU HU3KUX TeMMepaTypax
B CKpyb66epe u, Takum o6pa3om, nonactb B CTOYHblIe BOAblI CKpyb6bepa.

7.5.3.2 Cunctembl NONYMOKPOW razo04vnCTKM

Cuctembl MOMYMOKPOW ra3o0unCTKM Takke Ha3blBalT MOMYCYXMMMW TEXHOJIOTMYEeCKUMU npoueccamu.
Mpu cTpyliHo abcopbuum abcopbGeHT BBOASAT B BUAE CYCMEH3UU WM pacTBopa B ropsyne AbIMOBbIE rasbl B
Kamepe yBaXHeHus.

B aTOM TeXHOMOrMYeCcKOM npouecce UCMNOb3yT TEMNAO0 AbIMOBbLIX ra30B ANA UCNAapeHus pacTBopuTens
(Boabl). O6pasywuimecs oTxoAbl ABASAKTCA TBEPAbIMWM U AOJ/KHbI U3BMEKaTbCA M3 AbIMOBbLIX ra3oB B Buae
Mbl/IM Ha MocnegylouieM atane, NpeacTaBasloWeM cob0i, Kak Npasuaio, pykaBHblIA UAbTP. ITU TEXHONOTUN
06bI4HO TPEOYIOT NpeBbIWeHNsA [03bl copbeHTa B 1,5—2,5 pasa.

B gaHHOM criydae BaXHOI 4acTbl 3TOr0 npouecca Takke sBAseTcsa TKaHeBblid hunbTp. Mpu npumeHe-
HUKX 3TOrO0 NoAxoda AbIMOBOW LIENd Takke peako BUAEH.

Takxe NpMMeHseTcsa Noaxon, KOTOPbI HaxXoAUTCA MexXAy CyXMM ¥ NoayMokpbiM. Ero nHorga HasbiBaloT
TEXHO/I0TMEeN 6bICTPON cywku. ITOT NOAX0A npeanosiaraeT NOBTOPHOE MOMELLEHME B BXOAAWME AbIMOBbIE
rasbl onpejfesieHHOro KosmMyecTBa TBEPAbIX BELLECTB, COOpaHHbIX pykaBHbIM unabTpom. C perynupyemoi
CKOpPOCTbIO BOga fobaBnsetcss B CO6paHHY 30/1bHYI0 Mbl/lb, YTOOLI Y6€AUTLCSA, YTO OHa OCTaeTCcs Cbinyyei 1
He NPOSAB/SET CK/IOHHOCTM K CAUNAaHUI0 nan obpasoBaHuIo OTNOXeHUI. He TpebyeTcs nepekayka LW/1aMOBOWA
nynbnbl (Kak Npyu NpUMEHEHUN MONYMOKPbIX CUCTEM) U HE 06Pa3ylTCA CTOYHbIe BOAbl (KaK MpU NMPUMEHEHUN
MOKPbIX CUCTEM).

MoBTOpHOE KCNO/b30BaHME peareHTa cokpawaeT NoTpebHOCTb B peareHTe M 06bembl 06pa3oBaHus
TBEpAbIX 0TX040B. CTexMomeTpmyeckoe COOTHOLIEHNE Yalle BCero HaxoAuTca B AmanasoHe oT 1,5 go 2. Mo-
BTOPHOE MCNO/b30BaHMe peareHta MOXeT NMPUMEHATbLCA U B CYXMX, U B NOSYMOKPbIX CUMCTEMAX.

Monymokpasi cuctema OYUCTKM AbIMOBbIX ra30B 4acTO NPUMEHSAETCH Kak 04HO3TamnHo, Tak U B HECKOJb-
KMX peakTopax. Takume cucteMbl 0ObIYHO MMeEKT 60nee HU3Koe 3HepronoTpebneHue, yem 6onee CNOXHble
MHOroaTanHble CUCTEMbl OYMNCTKN AbIMOBbIX ra30B.

BONbWWHCTBO CUMCTEM COCTOWUT TOJIbKO W3 CMECUTESIbHOI YCTaHOBKM AN peareHToB (peareHT nwc
BoAa) U GallHW C pacnblIMTENbHLIM OpPOWEHNEM, Aanee cnepyeT pyKaBHbIA UAbTP; CMCTEMA MEHEee C/I0X-
Has N0 CPaBHEHWIO C MOKPOI CUCTEMOW OUYUCTKM AbIMOBbIX ra30B.

MepemelieHne n 4o3MpoBaHMe peareHTa TpebyeT Hagexalero obpauweHns anasa obecneveHnsa adgek-
TUBHOW M ONTUMU3NPOBAHHOI PaboTbl, 0CO6EHHO NpyM 06paboTKe pPasHOPOAHbLIX BUAOB OTXO40B, Hanpumep,
Ha KOMMep4YecKnx 3aBojax Mo CXWUraHWK OnacHbIX OTXOAOB. BxogHoW koHTponb cogepxanuna HCI ynydwaet
ONTUMU3ALUID A03UPOBAHUA peareHTa B 3TUX CMCTeMax WM No3Bo/iseT ob6paliaTbCs C MMKOBLIMUW Harpyskamu
HCI, HF, S02 6e3 BbICOKMX HOPM A03MPOBaHNSA peareHTa.

PykaBHble (hbnnbTpbl TPEOYIOT TWATENBHOTO KOHTPOAA ANA paspeleHns npobanemM ¢ ux noBpexgeHnemM u
nocnegywwumMmn yteukamn. MHankatopbl nepenaga AaB/ieHUs, Kak NpaBuio, MCNOJb3YKTCA A1 BbISB/IEHUSA
noBpexaeHuii uAbTPOB N OTCAEXMBAHUSA TEXHONOTMYECKOro npoLuecca B Le/ioMm.

B pykaBHbIX hunbTpax cnegyet cobnwpatb HEYKOCHUTENbHO TemnepaTtypHble TpeboBaHus B Lensax
npefoTBpaLLeHNs YCTAHOBMEHNS KOPPO3MOHHOM TOYKM POCHI; Kak MpaBwu/io, Ha BXOAE WCMNOMb3yeTcsa Temne-
patypa rasa csbiwe 130 °C — 140 °C. lpu Temnepatype Huxe 130 °C MOryT BO3HUKHYTb Npobaembl n3-3a
rMrpocKkonMYHOCTN obpasoBaBweroca CaCl2; ons onTMMasnbHbIX YCNOBUIA peakuun TpebyeTcsa nogaepxaHune
onpefesieHHOn TemnepaTypbl peareHToB.

Mpn ncnonb30BaHUM MNONYMOKPbLIX CUCTEM Fa3004MCTKU MOTYT BO3HWKHYTb 3KCMyaTalMOHHbIE HapyLle-
HUS NPU OYNCTKE HEOYMULLEHHOrO rasa C BbICOKUM COAEPXAHWEM KWCNOTbl, TaK Kak 3TO MOXeT NpuMBecTu K
YBE/IMYEHUID pUCKa 3acopeHus unbTpa.
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CNoXHOCTb 3KcnayaTauun pykaBHbIX (QUNLTPOB, UCNO/Sb3YEMbIX B MOMYCYXUX CUCTEMAxX, MOXET ObITb
CHVKEHa 3a cyeT MCNOMb30BaHWsl NpeaBapuTesibHOro obecnbliMBaHWS, Hanpumep, NOCPeACTBOM MCMOSb-
30BaHUs OA4HOCTAAUAHOIO 3/IEKTPOCTATMUYECKOrO MblIey/IOBUTENSA WU UCNOJIb30BaHMA He NNKUX UIbTPo-
Ba/IbHbIX MaTepuasioB B pyKaBHbIX unbTpax. ITO MO3BOMASET NPeaoTBPaTUTb NPMBapuMBaHMe LMHKA U €ro
coeAMHEHNn (U aHaANOTNYHbLIX COMEN C HU3KOM TemnepaTypoi nnaBneHus), a Takke o6pasoBaHuWe IMMKOro
CNOSI TUTPOCKOMUYHBIX COMEl Ha MOBEPXHOCTU peakTopa.

OueHKa NPMMEHNMOCTI AAaHHOTO noaxoda npueegeHa B Tabnuue 8.

Tabnuya 8— OueHka NMPUMEHUMOCTU NOSTYMOKPbIX CUCTEM OYUCTKM [AbIMOBbIX ra30B
Kputepuii OueHka npyMeHumocTU/NprMeyaHvie

Bug oTxogoB MoaxoauT ans 6oMbLUMHCTBA BUAOB OTX0A0B. Kak NpaBusio, Xyxe CrpassieTcs ¢
CU/TbHO Pas/IMyatoLMICS KOHLEHTpaLMsSIMI B MOCTYMatOLWMX 0TX04ax, YeM CKpy6-
6epbl C BOASHLIM OpOLLEHNEM

[vanasoH pasmepoB npeanpu- MprMeHSIOT Ha BceX NpeanpusaTusiX BCex pasMepoB
AT

HoBble/neiicTBytolwme npeanpu-  MPUMEHSIIOT HA HOBBLIX YCTAHOBKAX M NPU MOAEPHM3aLMA CTapbixX
ATNS

MexTexHosiornyeckast Coeme- Huskasa TemMnepaTypa AbIMOBbIX ra3oB Ha Bbixoge (mpumMepHo 170 °C) Tpebyet

CTUMOCTb nogorpesa A5 Nocnefyowmx CUCTEM OUUCTKM [bIMOBbIX ra3os, Hanpumep, SCR.
Bo3MOXHO oTAenbHoe (MpegsapuTesibHOE) M3B/IeYeHNe 30/1bHOW Nbin. PykaBHble
dunbTpbl 06ecneunBaloT AP EKTVBHYIO OUMCTKY ra3oB nepes Noc/enyrLwmm npu-
MeHeHneM SCR mnam MOKpOIi O4MCTKM (EC/IM MCNOMb3YHOTCA B KAYeCcTBe npeasapu-
TeNbHOr0 MNblSIeYI0BUTENS)

KntoueBble chakTopsl CTouHblE BOAbI HE 06pasyoTcs. Hanmuve BO3MOXHOCTEN/CTOMMOCTb YAaNIEHMS
TBEPAbIX 0TX0J0B

Moaxod NPUMEHSIIOT TaMm, rae:

- o6pabaTbiBaeMble OTXOAbl He Bbl3blBAOT 06pA30BaHUSA YPE3MEPHO 3arps3HEHHbIX AbIMOBbLIX ra3oB
WAN AbIMOBbIX FA30B CO C/IMWKOM CU/IbHO MEHSIOLWMMCS COCTABOM; — AOCTYMHbI CNOCOGLI yaaneHus o6paso-
BaBLLUMXCSA TBEP/bIX OCTATKOB/OTXO/[0B; — HeXesaTe/lbHO 06pa3oBaHMe CTOYHbIX BOA;

- orpaHuyeHo BogonoTpe6sieHne, NOCKOMbKY pPacxof BOAbl NPV 3TOM MOAXOAE HUXE;

- HefoCTymnHa WU orpaHnyeHa MHPpPaCTPYKTypa A1 o6GpalleHnss Co CTOYHbIMWU BOoAaMMu, Hanpumep, B
OTAAaNeHHbIX CENbCKUX paiioHax Wau Mpu CyxoM KiumarTe;

- HU3Kas BUAWMOCTb AbIMOBOTO lWi/ieiiha Npu NPUMEHEHUN TaKUX CUCTEM TakKe MOXeT OblTb onpeje-
NIEHHbIM MPEeUMYLLEeCTBOM TaM, F4e MMeeTcsl MOBbIWEHHas YYBCTBUTE/IbHOCTb K BU3YyasibHbIM BO3AECTBUSIM.

Mpv peanusauun 3Toro noaxoaa Hambosiee 3Ha4YMMbIM KOMMIEKCHBIM BO3AECTBUEM Ha OKpPYXaloLLyto
cpefy SiIBASAOTCA 06beMbl 06pa3oBaHUsi 0CTATKOB/OTXOA0B, KOTOPble Bbille, YEM B MOKPbIX cucTemax. Ms3-
B/IeYeHMe 30/1bHOI Nbl/IM BO3MOXHO, €C/IN 3TOI cucTeMe NpealwecTBoOBasN anekTpocTaTuyeckne nolaeynoBu-
Tenu. PasgeneHne 30/1bHON MbIAN 1 OTXOA0B, 06PA30BABILUNXCA B CUCTEME OUYMCTKU AbIMOBBLIX Fa30B, MOXET
6bITb MNOME3HO, ECN ANS 3TUX BUAOB OTXOA0B CYLECTBYIOT pas/inuHble BapnaHTbl 06pa6oTKM/MCNoNb30BaHUS
B KayecTBe BTOPWUYHbLIX PECYPCOB.

CokpalleHue BbIGPOCOB B aTMocdepy npueegeHo B Taénuue 9.
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Ta6nuuya 9— YpoBHU BbIGPOCOB NPU UCMO/b30BaHWM CKPY6G6EPOB C BOASHLIM OPOLLIEHEM (MOSIYMOKpPas ra3004nCTKa)

JocTurHyThIii ypoBEHb BLIOPOCOB

~ yhenbHoe
BetuectsO CpefHeno-  CpeaHecyTou- (;%;A:;Egg:. 3HaueHve, Mpumeyanvie
Jly4yacoBOW,  Hblli Mokasa- oMb, MI/M3 r/T 0TX0[0B
mr/m3 TeNb, Mr/m3 ’ " Ha BXoge, He
He 6onee Gonee
HCI Or 12 OT2p08 6 33 Camble HU3KMe 3HaYeHNs JOCTUTHYTbI Npy
[0 25 60/1ee BbICOKOIA [03VPOBKE peareHTa v pery-
nvpyemoMm yrnpasneHun. MNMukoBble 3HaYeHNs
HF He 620”66 He 6fnee 0,5 3 MOryT 6bITb KOMMNEHCUPOBAHBI C NOMOLLIbIO
YCTaHOB/IEHHOIO paHee aHanmnsartopa HCI.
OT 30 He 6onee MonymOoKpbI Npouecc No3BOMSET yNaBInBaTb
s02 070 40 25 140 S02, HCl v HF

Mpun ncnonb3oBaHUM NONYMOKPLIX CKPy66epoB cOPOCHI CTOUYHbIX BOJ HE OCYLLECTB/IATCA, Tak Kak Kosn-
4ecTBO MCNOMb3YEMOW BOAbI, KaK NpaBuNo, HUXEe, YeM NP UCMOJSIb30BaHUK CKpy66epoB € BOASAHLIM OPOLUEHN-
eM, a ucnonb3yemas Bofa ucnapsercs ¢ AbIMOBbIMUN rasamu. [lpyrve cTo4Hble BOAblI NpeanpuaTus (Hanpumep,
JINBHEBbIE CTOKW) MOAXOAALLEr0 KayecTBa MOXHO HanpaBuUTb B CUCTEMY OYMCTKM AbIMOBbLIX rasos. [losymo-
Kpble CMCTEMbl OYMCTKM AbIMOBbIX ra3oB o6ecneuymBalT BbICOKY0 3(WEKTUBHOCTb yAaneHnss pacTBOPUMbIX
KMCNbIX Ta30B. HW3KMii ypoBeHb NpefesibHbIX nokasaTeneli BbiI6poCcoB AOCTMIaeTcsa NocpeacTBOM peryanposa-
HUA [03MPOBAHNSA peareHToB U BbiI6Opa MEeCT UX BHECEHUSA; OHAKO 3TO CBA3AHO C yBe/invyeHnem notpebneHuns
peareHTOB M 06beMa o6pa3oBaHMA OTXOA40B. B nonyMoKpbix cucTeMax MCNONb3YHTCHA TKaHeBble OUNbTPLI
ANna ypaneHus pob6aBneHHbIX peareHTOB M NPOAYKTOB WX peakuuin. PeareHTbl (Hanpumep, akTUBMPOBAaHHLIN
yronb gna yganenus ptytm u PCDD/F), 3a UCKIOYEHMEM LWENOYHbIX, MOXHO A06aBNATb AN agcopoumn gpy-
rMX KOMMOHEHTOB AbIMOBbIX ra3oB. Yallle BCero noslyMoKpble CUCTEMbI FTa3004MCTKM UCNOSb3YIOTCA B Ka4ecTBe
OHOCTYMEeHYaToro peakropa AN1s KOMOMHMPOBAHHOIO COKpalleHUs BbIGPOCOB:

- MblK, KOTOpas OTPUNLTPOBbLIBAETCA C NOMOLLbIO TKAHEBOTro PUNBLTPA,;

- PCDDI/F, koTopblii agcopbupyetcs akTUBMPOBAHHbIM YINIEM W LWEIOYHBIMU peareHTamu;

- pTYTW, KOTOpas afcopbupyeTca akTUBMPOBAHHBLIM YrieM U LWENOYHbIMU peareHTamu.

7.5.3.3 MpomexXyToYHble CUCTEMbI C HEKOTOPbIM gob6asB/fieHneM BOAbl U peuupkynsaunein oTxonos (MM-
NyNbCHblE CyXNe CUCTEMbI)

Moaxon nmeeT aNemMeHThbl Kak Moaycyxoi, Tak U Cyxo CUCTEMbI, U B OCHOBHOM XapakTepusyeTcs MasibiM
pAobaBsneHnem BoAbl U 60MbLUONA AOMER PeunpKyIMpyeMbiX OTXO40B.

OTOT NOAX0A4 NPUMEHSETCS, Kak NpaBuo, B TOM C/ayyae, ec/iv B Ka4ecTBe peareHTa UCnosb3yeTcs To/b-
KO M3BECTb.

[lo3npoBKa BBeAEHUSI peareHTOB M CKOPOCTb OT60Opa obpasyluwmxca 0TX0A0B ANs UX mocnegywowen
peuupkynauum TpebylT onTumMusaumn paboTbl CUCTEMBbI B Lensax npefoTspaleHns 3abuBaHus agcopbeH-
Ta 1 nocneayloLlero nNpopbiBa 3arpAsHAWmMX Bewects (Hanpumep, ptyTm n PCDD/F, agcopbupoBaHHbIX Ha
yronb).

[na nopaepxaHma ahPeKTUBHOCTN afacopbLny KUC/bIX ra3oB TPeObyT KOHTPOISA YPOBHU BNAXHOCTH.

KoHTponb cogepxaHua HCl Ha 6onee paHHeM 3aTane ucnofb3yeTcsa ANA ONTMMU3auuu A03UPOBKY Lie-
NNIOYHOTO peareHTa/Boabl.

OueHka NPMMEHMMOCTM JaHHOro nogxofa npusegeHa B Tabnuue 10.

Tab6nunya 10— OueHka NPUMEHNUMOCTM UMMYSIbCHBIX CYyXMX CUCTEM OYMUCTKM AbIMOBbIX ra30B
Kputepuii OueHka npymMeHMMocTU/NpYmMeYaHve

Bug otxonos Bce Buabl 0TX040B, KPOME TEX, B KOTOPbIX KOHLEHTpauumn 3arpasHAoLWmX BeLwecTs
Npv NOCTYMNEHNN OYEHb Pa3/INYaKOTCH, HaNpUMep, Kak B KOMMepUeckux (nepe-
npoAaBaembix) onacHbIX oTxogax. MpumeHsoT K TKO, Tonamey, nNosyYeHHOMY K3
OTXO/0B, APEBECHbLIM OTX04AaMm

[Jvnana3oH pasmepoB npeanpu- MPUMEHSIOT Ha MasbiX U CPefHMX 3aBofax BCeACcTBME HEOOXOAMMOCTY UCNOSb-
ATUIA 30BaHUA hnIbTPOB 6oMbLUEro pasMepa (419 pasMeLLeHNs PeLyipKyIMpPoOBaHHbIX
OTXOL0B)
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OkoHuyaHve Tabnuubl 10
Kputepwii OueHka npuMeHMMocTU/MprYMeYyaHme

HoBble/gencTtytowpme npegnpu-  Ocobble orpaHuYeHust OTCyTCTBYHOT. PuAbTP AO/KEH ObITb GOsIbLUE, YEM B APYrMX

ATUS cUcTemax, 4tobbl MMETb BO3MOXHOCTb MPUHSITL PELMPKY/IMPOBAHHbIE OTXOAbI
MeXTexHonornyeckasi CoBme- MoxeT o6ecneuvBaTb npeaBapuTesibHoe 0GecrblIMBaHNe AJis CUCTEMbI U3GUpa-
CTUMOCTb TE/IbHOTO KaTa/IMTUYECKOr0 BOCCTAHOB/IEHNMSI. MOXET MCNosIb30BaTbCSl COBMECTHO

Cc VI36VIpaT6fIbeIM He KaTaJ/IuTU4eCKMM BOCCTaHOBJ/1IEHNEM

KntoueBble chakTopsl 3aHuMaemasi nowaab HeBevka. MeHee NPUMEHUMO, eC/n YXe eCTb Croco6bl
06paboTKN/MCNOIb30BaHUS B KQUECTBE BTOPUYHbIX 3HEPreTUHYECKMX PECYPCOB MM
BTOPUYHBIX MHEPTHBLIX MaTepuasioB 4/15 U3BIEYEHHON 30/1bHOM MbLN

DTOT NoAXo4 NpuUMeHsieTcsa Tam, rae:

- TpebyeTcsl COKpaTUTb pacxof peareHToB;

- TpebyeTcs cokpaTuTb 06pa3oBaHMe OCTATKOB/OTXOA40B;

- orpaHu4eHo cB060AHOE MPOCTPAHCTBO;

- siBNAeTca npo6aemMaTuyHbIM YC/IOXHEHUE npouecca.

Mpu peanus3ayuy 3Toro nogxoaa Haubonee 3HauyMMble KOMMJIEKCHble BO3AENCTBUS Ha OKpYXatoLlyto
cpeay:

- obpa3oBaHue TBepAbIX OCTATKOB/OTXOAO0B;

- 3HepronoTpebneHne 3a cyeT NafeHns AaBneHns Npu UCNOMb30BaHUKM PyKaBHOTO unbTpa.

Cokpauw,eHne BbIGpOCOB B aTMocepy nokasaHo B Tabnuuye 11.

Tabnu La 11— YpoBHHu Bbl6pOCOB npn ncnonb3oBaHN MMNY/IbCHLIX CYXUX CUCTEM OYUCTKN AbIMOBbIX ra3oB

JOCTUrHYTbI YpOBEHb BbIGPOCOB

[Jvana3oH agp-
(hEKTMBHOCTN  CPefHero- . ) yaensHoe
BetlgecTeo COKpalLleHWs,  Jly4acoBoi CPEAHECYTOY-  CPELHETOf0 3HaueHue, 1/t Mpvmeyatine
HblA, Mr/M3,  BOIA, Mr/mM3, He
%, He MeHee  MUH, Mr/M3, He 6onee 6onee 0TX00B Ha
He 6oree BXofe
HCl 99 10 6 2.9 Ot 10 CrtabuneH BCneacTamne BbICOKOM
8o 30 CKOPOCTW LMPKYNALUN
HE 99,5 2 1 05 Or1105 CrtabuneH BCNeacTBune BbICOKOM
CKOPOCTU UMpKyNsaumm
s02 9 50 5 1 OT 5 70 50 CrabuneH BCneAcTBre BbICOKOM

CKOPOCTY LMPKY/ISILM

OTOT npouecc B COYeTaHUU C UCNOJIb30BaHNEM PYKaBHbIX PUNLTPOB U f06aBNEHNEM peareHToB Takxe
npegycmatpusaeTt cokpaleHue BbIGPOCOB:

- MbIIN U CBA3AHHbIX €l TsXenblx meTannos (8o 0,4—2 mr/m3);

- pTyTM (C fo6asneHnem yrna go 0,002—0,015 mr/m3);

- PCDD/F (c po6asneHunem yrna go 0,005—0,1 mr/m3).

Peuunpkynsauns peareHToB, 06bI4YHO MCMONb3yeMas B 3TOl cucTeMe, MMeeT crieayllwue npenmylectTsa
nepeg opyrMMu cucteMamy OYUCTKU LbIMOBbIX Fa30B:

- CHWXEeHMe pacxofa peareHToB (B CyXMX U NOSIYMOKPbIX CUCTEMAX);

- COKpallieHne o6pa3oBaHusA TBepblX 0TXOL0B (CoAepXalnux MeHbllee KOIMYeCTBO Henpopearnposas-
LINX peareHToB);

- coKpalleHune pacxoga BOAbl U OTCYTCTBME CTOYHbLIX BOA (MO CPABHEHWMIO C MOKPbIMW CUCTEMaMM).

7.5.3.4 Cuctembl Cyx0li OYMCTKN ObIMOBbLIX ra3oB

B cyxux copbunoHHbIX npoueccax copbeHT (06blYHO U3BeCTb Unn 6ukapboHat HaTpus) nojaeTcsa B pe-
aKTop B BMAe CyXOro mopolka. [jo3a peareHTa 3aBUCUT OT TemnepaTtypbl U TMna peareHta. B cnyyae n3sectu
3Ta [,03a, Kak Nnpasu/o, B iBa-TPX pasa npesbillaeT CTEXMOMETPUYECKOEe KOIMYECTBO BellecTBa, nogsexalle-
ro U3B/ieYeHuto; B criyyae bukapboHaTta HaTpus 3TO COOTHOLWEHUE Huxe. DTO HeobxoaAnmo Ana cobnwaeHus
orpaHuMyeHunii Ha KO/JM4ecTBO BbIGPOCOB NpM HEPaBHOMEPHOCTU KOHUEHTpauuin Ha Bxoge. O6pasywwmecs
TBEpAble 0TX0Abl peakuun cnegyet u3BnekaTb U3 AbIMOBbIX ra30B B BUAE MblN Ha nocneayuieMm atane raso-
0UUCTKM, NpepcTaBnsowem coboi, kKak NnpaBuao, pykasBHbI UNBLTP.
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Mepepo3npoBka M3BecTM (MU LPYTMX peareHToB) NPUBOAUT K COOTBETCTBYHLWEMY YBENNYEHNID 06B-
emoB 06pa3oBaHNsA OTXOA0B, €CNN peareHT BNOC/AeACTBAN NMOBTOPHO HE WCNOJb3yeTCH A1 LOCTMXKEHUS co-
OTBETCTBYIOLLEIND YMEHbLUEHNA CTEXMOMETPUYECKOTO COOTHOLUEHNS.

Mpn oTCyTCTBUU NpeABapuTEsIbHON CTaguu OCaxAeHus (Hanpumep, ¢ NMOMOLLbI 3/1EKTPOCTATUYECKOTO
Nblfiey10BUTENA) YaCTULbl YAANAKTCA C UCMONb30BAHHbIM peareHToOM U npogykramm peakuuun. Kopka peareH-
Ta, hopmupyemas Ha TKaHeBbIX hunbTpax, obecneunBaeT aPPEKTUBHbLIA KOHTAKT MeXAY AbIMOBbIM rasom u
abcopbeHTOM.

Mpy NnpUMeHeHMN 3TOro Nogxoga AbIMOBOI WAend peako BUAEH.

M3BecTb (Hanpumep, rmgpatHas nM3BecTb, MO/0Tas HeraweHas M3BecTb) U 6GMkapboHaT HaTPUs 06bIYHO
UCMOMb3YKTCA B KAYECTBE LIE/I0YHbIX peareHToB. [lo6aBneHne akTMBUPOBAHHOIO yrns o6ecneymBaeT cokpa-
weHue cogepxanuna ptytm n PCDD/F nocpefcTtBoM nx abcopbupoBaHus.

Mpn BBEAEHMM MOJIOTOr0 GuKapboHaTa HaTpus B ropsiume rasel (cBbiwe 140 °C) npoucxogut ero npe-
ob6pa3oBaHue B kKapboHAT HaTpPUS C BbICOKOW NMOPUCTOCTbIO, AABNAKWErocs 3gpPekTUBHbIM abCcop6EHTOM KuC-
noro rasa.

Micnonb3oBaHue 3TOro NoAxo4a CBA3aHO C YBE/IMYEHUEM:

- pacxofa peareHToOB MO CPaBHEHMWIO C MOKPbIMW CUCTEMAMM OUYUCTKM AbIMOBbIX a30B;

- pacxofoB Ha yfaneHne 0TX0L0B NO CPaBHEHWIO C APYIMMU CUCTEMAMM OUYUCTKN AbIMOBbLIX Fa30B.

B 1O e Bpemsa focTuraeTcs 3KOHOMWUSA 3a CYET OTCYTCTBUSA CTOYHbIX BOA.

OueHka MPUMEHMMOCTU AaHHOro nogxoga npueegeHa B tabnvue 12.

Ta6nuuya 12— OueHka NPUMEHUMOCTU CYXMX CUCTEM OUMCTKM [AbIMOBbLIX [a30B

Kputepuii OueHka npuMeHMmocTu/nprmeyaHne
Bupa otxonos [MpMMEHAT KO BCeEM BUAaM OTXO0B
[vanasoH pa3mepos npeanpu- CoBpeMEeHHbIe Cyxue CUCTEMbl NPUMEHSIIOT Ha NPeanpuATUAX BCEX pasMepoB

ATWN

HoBble/gelicTBytowme npeanpu-  Bes orpaHuueHwii

ATUS

MexTexHonormyeckasi Copme- Bonee Bbicokne pabouve Temnepatypbl AeakT NPOLECC XOPOLLIO NPUroAHbIM /1S

CTUMOCTb KOMOMHUPOBAaHUS C NOCNefYOWMM 1361paTesbHbIM KaTaSIMTUYeCKUM BOCCTaHOB-
NeHneM

KntoueBble thakTopbl Huv3kas BUAMMOCTb AbIMOBOTO Weicha. CTouHble Boabl He obpasytoTcsa. Obpa-
30BaHve 0TX040B 06paboTkM/yaaneHns TpebyeT NpoBeAeHUss COOTBETCTBYHLLUX
MeponpUATUiA

Mpu peanusauum 3aToro nogxoga Hanbonee 3HaYMMbIM KOMMIEKCHBIM BO34EMCTBMEM Ha OKpYXalLwyto
cpefy sBnsetrca obpasoBaHue TBepblX OTXOLO0B, Kak npasu/o, B 60/bWMX 06bemax, Yem MNpu UCMnosbL30Ba-
HUW OPYrMX cuctem (Npy pasBHbIX YCNOBUAX), XOTA Takoe npeBbilleHne MOXeT 6biTb HECKO/IbKO YMEHbLUIEHO 3a
cyeT peunpkynaumm oTxonos.

Mpu ncnonb3osaHun 6ukapboHaTa HATPUA TBEpAble 0TXOAbl 6onee pacTBOPMMbI, YEM MpPU UCMNOb30Ba-
HUW M3BECTW, 0AHAaKo obpasyeTca UX 3HAYMTENIbHO MEeHbLle, YeM B cucTemMax, npegycmatpusarownx Ucnosib-
30BaHue cyxoli n3sectn. OTXo4bl MCMOMb30BaHMA 6ukap6oHaTa B HEKOTOPbIX C/ydYasax Moryt obpabaTbiBaTbcs
M UCMO/b30BaTbCA B KAYeCTBE BTOPUYHbLIX PECYPCOB B XMMUYECKOM NMPOMBILI/IEHHOCTH.

Cyxue peareHTbl AO/DKHbI MepemeliaTtbca TakuM o06pa3omM, 4To6bl NpefoTBPaTuTb BbIGPOCHI MblaW, Ha-
npumep, npu 3arpyske B GyHKep.

Vicnonb3oBaHue pabounx TemnepaTtyp cBbile 180 °C MOXeT NPMBECTU K CHUMKEHMIO NMPOU3BOAUTESb-
HocTn agcop6buum PCDD/F n pTyTn (C NOMOLLbI0O BBELEHHbIX YIO/IbHbIX peareHToB).

JocTuraemble ypoBHU BbIOGPOCOB NpuBedeHbl B Tabnnyax 13 u 14.
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Ta6nuuya 13 — YpoBHM BbIGPOCOB NPU UCMO/b30BAHWM CUCTEM OUUCTKU AbIMOBBLIX Fa30B C MUCMOSIb30BAHUEM CyXOii
U3BECTU

JocTUrHyThIli ypoBEHb BLIOPOCOB

Beuecreo cpe,u,Henlar%gacosoﬁ, CpeAHeCyTOUHbINA, Mr/M3 Cpe,ﬂ,He;gp&B}(l)glé MI/wM3, yﬁ%ﬁgf :;aaiizme,e’HZT
6oree
HCI OT1 10 go 30 Or5p808 6 33
HF He 6onee 0,6 He 6onee 0,3 0,2 1,2
so2 Ot 20 po 70 Ot 10 pgo 40 15 85

Tab6nuya 14 — YpoBHM BbIGPOCOB MpW MUCMONB30BAHWN CUCTEM OUYMCTKU AbIMOBLIX Fa30B C MCMOSIb30BAHWEM CYXOro
6ukapboHaTa HaTpus

JOCTUTHYTbIV YpOBEHb BbIGPOCOB

Beuecteo CpeﬂHenﬁgKgaCOBOVl' CpeaHecyTOUHbIA, Mr/M3 Cpe'quLg"Jg):r?g'é MI/M3, ygs;;:g: ::%j(%',z,me?’HZT
6osee
HCI Ot 6 go 30 Or2p008 6 33
HF He 6onee 1,2 He 6onee 1 0,5 3
so2 Ot 30 go 50 Ot 510 25 15 85

Vicnonb3oBaHue OTXO40B peareHTa B Ka4eCTBEe BTOPUUHbIX PECYPCOB MOXET B HEKOTOPOI CTENEHU CHU-
3UTb 3TU KOMMJIEKCHble BO3AENCTBMA Ha OKPYXalLy cpefy, HO MOXeT NMPUBECTU K 3aTPYyAHEHUAM B TEXHO-
NIOTMYECKOM MnpoLecce B OTHOLWEHUN CUCTEMbI JO3MPOBAHUSA peareHToB.

7.5.3.5 Bbl6Op WEeNo4YHOro peareHta

Pa3nunyHble LWenoYHble peareHTbl (M UX KOMOMHALWUKW) MCNOMbL3YKTCA B CUCTEMAX OYUCTKA [bIMOBbIX
rasoB MycopocxuraTesibHbIX 3aBOJ0B.

Bo Bcex TMnax cucTem ra3ooyucTKM 06bIYHO MCNO/b3YeTCs M3BECTb B BUAE TMAPATHOW M3BECTU B CYyXMX
cucTemax, B BUAe raweHoi M3BecTu — B NOJIYMOKPbIX CUCTEMax, a Takke B BWAE MOJIOTON HeraweHoW us-
BECTH.

BukapboHaT HaTpPUA NPUMEHSAETCSA B NPEUMYLLECTBEHHO CYyXUX cucTemMax. MMapokcug Hatpus n n3sect-
HAK, KaK npaBuio, NMPUMEHAITCA TOJIbKO B MOKPbIX CMCTEMax rasoouyumcTku. lNpeumyliectsa v HefoCTaTKu
NCMONb30BaHNA Kax4oro n3 peareHToB npegcrasneHsl B Tabnuue 15.

Ta6nuuya 15— CpaBHeHMe OCOGEHHOCTElW Pas3/INYHbIX LLEMOYHbIX PeareHToB

PeareHt MNpenmyLiecTso MprmevaHne/apyrvie fgaHHble Hepocrarok
'mapokcug Hatpus Bbicokas xumuyeckas Bbicokas ctoumocTb 1 kr /Icnonb3ylT TO/bKO B
aKTVBHOCTb C KUC/IbIMU peareHta. NepemeHHasn MOKpPbIX CUCTEMAaX
razamv. Huskmin pacxog. CTOMMOCTb (exekBapTasib-
Hun3kuii ypoBeHb 06paso- Ho). O6pasytoTcs pac-
BaHVA TBEPAbIX OTXOA0B TBOpMMble conu. OveHb

arpeccuBHoOe BELLECTBO.
3anax npu yBriaxHeHUn
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OkoHuyaHne Tabnuupl 15
PeareHT

M3BecTb

M3BeCTHAK

Bukap6oHaT HaTpus

[NpevmyLLecTBo

CpefHaa xMMmu4yeckas ak-
TUBHOCTb (60/1€€ BbICOKast
XMIMUYEeCcKast akTBHOCTb

C MOJIOTOW HeralueHow
N3BECTbIO). BO3MOXHOCTb
paboTbl NPV BbICOKOW TEM-
nepartype ¢ MOJIOTON Hera-
LUEHOV n3BecTblo. Hnskas
CTOMMOCTb 1 Kr peareHTa.
Hnskan pacTBOpMMOCTb
0TX0A0B. BO3MOXHO BOC-
CTaHOB/IEHNE runca

13 CKPyb6EepoB C BOASAHbLIM
OpOLLEHNEM

CpefHaa xuMmnyeckas
aKTMBHOCTb. Hu3kasa cTo-
MMOCTb 3a 1 Kr peareHTta.
Huskan pacTBOpMMOCTb
0TX0A0B. BO3MOXHO BOC-
CTaHOB/IEHUE runca u3
CKpy66€epOB C BOASIHbIM
OpoLUEeHNEM

Bbicokasa xumunyeckasn ak-
TUBHOCTbL U ¢ S02, n ¢ HCI.
Huskuii pacxog (ctexmome-
TPUYECKOe COOTHOLLEHNE —
npumMepHo 1,25). Huskuit
ypOBeHb 06pa3oBaHUsA
0TX0Z0B B 3aBMCMMOCTH

OT CTEXMOMETPUYECKOrO
COOTHOLUEeHMA. YncTtka n
NOBTOPHOE MCMO/Ib30BaHWE
0TX0Z0B BO3MOXHO U Npak-
TUKyeTcs. DhheKTUBHOCTb
B LUMPOKOM AuanasoHe pa-
604mnx TEMnepaTtyp cucTem
OUMCTKM [ibIMOBbIX Fa30B
(140 °C — 300 °C). Wwupo-
KW AnanasoH pabounx Tem-
nepatyp v Bbicokas adhcek-
TMBHOCTb NMPUMEHUTENIHO

K SO2 MOXeT NOCNyXu1Tb Mo-
BbILLIEHNIO COBMECTUMOCTM C
cuctemamy M3bnpatenbHoro
KaTa/IMTM4Yeckoro BoccTa-
HOBNeHusi. He TpebyeTcs
BHUMaHVe BrpbICKy BoAbl/
B/TXKHOCTU

MpyMedaHvie/apyrve aaHHble

[NepemelleHne moxeT
ObITb NPOGAEMATNYHBIM,
Kak 1 Ucrnonb3oBaHune

B KauecTBe BTOPUYHOIO
pecypca

Bbi6pockl C02, KoTopble
[O/DKHbI BbIMyCKaTbCS M3
ckpy66epa HCI

Bonee pacteopumas 4yactb
06pa3oBaBLUMXCA OTXOA0B.
O6pasytowmecst pacTso-
pumble TBepAble OTXOAbI
MOXET 6bITb NpobaemMaTny-
HO OTNpaBUTb Ha KOHEYHOE
pa3meLleHvie (04HaKo MOX-
HO UCNO/1b30BaTb B XUMW-
YECKOI NPOMBILLIEHHOCTW).
Bonee BbicOKass CTOMMOCTb
1 Kkr peareHTa, 4em y n3Be-
cTn. TpebyeTcsi yCTPOIACTBO
ApobneHnsi, KOTopoe MOXeT
npuBecTn K npobnemam
BCNEACTBUE 3arpsi3HEHNS

OueHkKa NPUMEeHMMOCTN faHHOro nojxoga npuseneHa B Tabnuue 16.

Ta6nuuya 16 — OueHka NPUMEHNMOCTU Pa3/IMYHbIX LLEMOYHBIX PpeareHToB

Kputepwii

Bupg otxopos

FOCT P 55837—202

Hepocrarok

OTXof4bl N3BECTU, UC-
MOSIb30BaHHON B CyXUX,
NMPOMEXYTOUHbIX 1 MONY-
CYXUX cucTemax sIBNSOTCS
CUbHOLLETOYHbIMMN

Ha 3aBofiax no cxuraHuio
TKO WnpoKo He npumeHs-
eTca. Vicnonb3yeTtcs B OC-
HOBHOM B MOKpbIX CUCTe-
Max. Horga mcnosb3yeTcs
B CMCTeMax C NceBA00Xu-
XEHHbIM Cnoem

10—15 «r/T TKO,
COXOKEHHbIX 6e3
ob6pasoBaHus
30/10LL/1aKOBbIX OTXO/0B

OueHKa NpUMEHMOCTI/NpUMEYaH1e

NaOH XxopoLLUo NoaxoauT ANst U3MEHSIIOLLMXCS KOHLIEHTPaLUWii 0TX040B Ha BXoe,
HanpuMep, 415 NPUMEHEHUST Ha 3aBOAax MO CKMUIaHUIO OMacHbIX OTXOA0B

3
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OkoHuyaHve Tabnuupl 16

Kputepuii OLieHKa NPUMEHUMOCTI/ NpUMEYaH1e

Jdvana3oH pasmepos npegnpu- Mo ueHooii adpchekTBHOCTM NaOH meHee npuBnekateneH ans KpynHbiX npea-
ATUN npusTuia, yem CaCo03

HoBble/gencTtytowpme npegnpu-  MoxeT 6biTb NPUMEHMMa K 0601M

ATNA

MexTexHosiornyeckas cosme- NaOH 1cnosnb3yloT TO/IbKO B MOKPbIX CUCTEMax

CTUMOCTb

KntoueBble dhakTopbl BO3MOXHOCTM yAaneHusi/ucnonb30BaHns B KaUecTBe BTOPUYHBLIX PecypcoB Mpu-

MEHUTEIbHO K 06pa30BaBLUMMCS OTX04aM MOTYT MMETb 60/iblUOe 3HadeHue. LleHa
W HaJIMuMe peareHToB Ha MECTHOM PbIHKE MOTYT 6bITb BaXHLIMU (hakTopamm

Hanb6onee 3Hauynmble (hakToOpbl BO3AEWCTBUSA Ha OKPYXalLWyl cpeay, yuMTbiBaeMble npu BblbOpe pea-
reHra:

- 06bem o6pa3oBaHNsA OTXOAO0B;

- BO3MOXHOCTM MCMNONb30BaHNsA 06pa30BaBLUMXCA OTXOA0B B KAYeCTBe BTOPUUYHbIX PeCypcoB 3a npepge-
naMmu npegnpusaTus;

- XapakTtep/coctaB OTXO[0B M €0 BAUAHME Ha nocnegywuiee yganeHune/Mcnonb3oBaHWe B KayecTBe
BTOPUYHbIX PECYPCOB U T. A4.;

- obpa3oBaHMe CTOYHbIX BOA, COAEPXALLUX PacTBOPMMbIE COMX, U OBpalLeHne ¢ HAMU.

OcTaTku xn1opuaoBs, obpasoBasBlUMecs Npu yaaneHWu COMSAHOW KUCAOTbl M3 AbIMOBbIX ra3oB, XOpPOLWO
pacTBOpPUMbI.

7.5.3.6 lo6baBneHne ckpybbepa c BOAAHbIM OpPOLUEHMEM AN LOOYUCTKU AbIMOBbIX ra30B Nocjie ocTasib-
HbIX CUCTEM OYUCTKM AbIMOBbIX ra3oB

[JobaBneHne KOHEYHON MOKPOI OYUCTKM AbIMOBbIX ra30B SIBASETCHA 4OOUYNCTKOM nocse 06paboTkm B Apy-
rmx cucTemMax, HanpaB/I€HHOWN Ha yAaseHue KUC/bIX ra3oB U T. 4. DTO, Kak NpaBuao, UCMONb3YT cneunanbHo
Ons cokpaueHus BbiobpocoB HCI n S02, ecan OHWM BbICOKM MAW HEPABHOMEPHDI.

7.5.3.7 Peynpkynsauma oTxonoB, 06pa3oBaBLUNXCS B CUCTEME OUYMCTKM AbIMOBbIX ra30B

OTxoAabl, cobpaHHble pyKaBHbIMW QUIbTPAMU, UCMOMb30BABLIMMUCA B CYXUX, MOJIYMOKPbIX W APYrnx
(HO HEe MOKpbIX) cMCTEMax OYMCTKM AbIMOBbLIX ra3oB 00bIYHO COLepXaT 3HauYMTeNbHY AO0/10 Henpopearnpo-
BaBLUMX peareHToB, NpegHasHavyaBlIUXCA A1 06paboTkM ObIMOBbLIX ra30B, a Takke 30/1bHYK Mblfb W Apyrue
3arpsA3HsaL e BeLLECTBA, M3B/IEYEHHbIE N3 NOTOKA rasa. YacTtb cobpaHHbIX OTXOLOB MOXET 6bITb MCNOJ/b30-
BaHa B CUCTEME OUYUCTKM AbIMOBbIX ra30B.

OueHka NPUMEHMMOCTU AaHHOro nogxoga npusegeHa B tabnuue 17.

Ta6nunya 17 — OueHka NPUMEHMMOCTU PELMPKY/IALUN OTXOA0B
Kputepuii OueHka NpuMeHUMOCTW/NpUMeYaHie

Bz, otxon0B Bce Buabl OTXOA0B, KPOME TEX C/TyYaeB, Koraa KOHLEHTpaLMM Ha BXOAE OuYeHb
pasnuuarTcsl, HanpuMep, KOMMepYeckre (MepenpoaaBaeMble) OnacHble 0TXOAbI,
€CNN N5 3TUX 3arpsi3HUTENIEll He UCMOMb3YETCS B COUETAHWUU C APYroli CUCTEMOIA.
B HacTosiliee Bpems npumMeHsietcs K TKO, TonmBy, NoslydeHHOMY U3 OTXOAOB,
[IpEBECHBIM OTX0JaM

[vana3oH pa3mepoB npeanpu- Bes orpaHnyeHuin
ATWIA

HoBble/gencTtytowpme npegnpu-  Hukakmx ocobbix orpaHnyeHnii. PunbTp AO/MKEH ObiTb 60/1bLIE, YEM B APYrmX

ATNS CHUCTEMAX, YTOObI MMETb BO3MOXHOCTb MPUHSITL PELMPKYIMPOBaHHbIE OTXOAbI
MexTexHosiornyeckas copme- COBMeCTUMO C CMCTEMaMU OYMCTKM AbIMOBbIX ra3oB, KPOMe MOKPbIX

CTUMOCTb

KntoueBble (hakTopbl Hanuune nnowageii, HeobxoanMMbIX A4/ YCTAHOBKY peakTopa 6o/bero pasmepa
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Moaxod NPUMEHSAIT TaMm, rae TpebyeTcs CoKpaTuThb:

- pacxof peareHTos;

- ob6pa3oBaHVe 0OCTaTKOB/OTXOL0B.

AnbTepHaTUBOI 3TOMY MoAaxoAy, Takke coKpalliawLlieli NCNoSIb30BaHWe peareHToB M 06pa3oBaHne OTXO-
[0B, ABNAETCA NCnonb3oBaHne 3 eKTUBHbIX MPAMOTOYHbIX CUCTEM. PP EKTUBHbIE NPAMOTOYHbIE CUCTEMbI
paspaboTaHbl 1 3KCNIyaTUPYOTCA Takum 06pa3oM, YTO OoTpaboTaHHblIe peareHTbl YXXe B 3Ha4YuTe/bHOl cTene-
HVM npopearvpoBasn (TO eCcTb OCTa/IOCh Masio HeMpopearmpoBaBLIMX peareHToB) 6e3 nocnefyrLwen peympky-
nauun. AHanu3 oTxoAoB, 06pa3oBaBLINXCA B CUCTEME OYUCTKM AbIMOBbLIX ra3oB, MOXeET NPOU3BOANTLCA A1
onpefesieHns COOTHOLIEHUS MeXAy npopearMpoBaBLUIMM W HEMPOpearnpoBaBlIUM peareHToM.

Mpu peanusauyum 3Toro nogxopa Havmbosiee 3HAUYUMbIE KOMMJIEKCHbIE BO34EMCTBUSA Ha OKpPYXaroLyr
cpeay:

- obpa3oBaHMe TBEPAbIX OCTATKOB/OTX0A40B (XOTA B MEHbLIMX 06beEMax, YeM 6e3 peunpkyaaymumn);

- 3HepronoTpeb6sieHMe 3a CYET MCNO/b30BaHUA PYKaBHOro unbTpa.

[lo3npoBka BBeAEHUA peareHToB M TeMMbl 0T60pa OTXOA0B ANA peunpkynauun TpebyrT onTumMmnsauum
ANna npepoTepalleHns 3abuBaHus agcopbeHTa U NocneaylLwero NpopbiBa 3arpAa3HALWLNMX BewecTs (Hanpu-
mMep, ptyTu n PCDD/F, aacopbupoBaHHbIX Ha yrosb).

YPOBHMN BM@XHOCTU TPEOYKT KOHTPONSA A1 nogaepxaHus achdekTMBHOCTN afcopbumnm KUCAbIX ra3os.

KoHTponb cogepxaHua HCl Ha 6onee paHHeM 3aTane MOXeT 6biTb MCNOMb30BaH AN1A ONTUMU3aLUK [0-
3MPOBKM LLEMOYHOr0 peareHTa/Bojbl.

HekoTopble YacTu CMCTEMbI OUYMUCTKU AbIMOBbIX Fa30B AO/MKHbI ObITb 60MbLUe, YTOObI NO3BOMNTL UCMOSb-
30BaTb AONOSIHUTE/IbHbIE PELMPKYNPYEMble MaTepuansbi.

Peunpkynsuuna peareHToB B CUCTEME MMEET crlefyllne npeuMyLecTsa:

- CHMWXEeHMe pacxofa peareHToB (B CyXMX U MONYMOKpPbIX CUCTEMAX);

- COKpaweHune obpasoBaHUA TBepAbIX OCTATKOB/OTXOAO0B (3a CueT cOKpauweHuss obbema He npopearun-
pOBaBLUMX peareHToB).

7.5.3.8 HenocpepacTtBeHHOe gobaBrieHMe LWENOYHbIX peareHToB B 0TX0Abl (MpsmMas gecynbqypusayms)

MPUMEHAIOT TONBbKO ANA CUCTEM C MCEBAOOXMKEHHbIM CMI0EM.

Jecynbdypunsaums B NCEBLOOXMKEHHOM C/I0€ MOXET OCYLLECTBATLCA MyTEM NOMelleHns abcopbeH-
TOB (Hanpumep, Kanbuus UNM COeAUHEHWUI Kanbuusi/MarHus)) HenocpeAcTBEHHO B KaMepy cxwuraHus. [Mpu
3TOM MCMNOJ/b3YIOTCA A06aBKN: U3BECTHAKOBASA MNblflb, TMAPOOKCU KanbLmsa n gonommntosas myka. Nogxon mo-
XeT 6bITb UCMONIb30BaH B COYETaHMM C nocneaywwen gecynbgypauneii 4bIMOBbIX ra3os.

PacnonoxeHue cTpyii n CKOPOCTb BMNpbiCKa BAMSAKT Ha pacnpegeneHne abcopbeHTOB W, cnegoBaTesb-
HO, Ha CTeneHb OCaxAeHus Auokcumpa cepbl. YacTb MOSyYeHHbIX MPOAYKTOB peakuun ygansetcsa B nocne-
aynouwunx dunbTpax, 0gHako 3Ha4YuTeNbHas 4acTb OKa3blBaeTCHA B 30/10LIJ/IaKOBbIX OTXogax. Takum o6pasom,
Jecynbypaunsa MoxeT NOB/MATbL Ha KAYeCTBO 30/10WW/1aKOBbIX OTXO40B.

MpaeanbHble ycnoBua ana gecynbdypusaymn CyLiecTBYOT B LMKIOMAANbHbIX Nevyax B CBA3M C MOCTOSAH-
HbIM YPOBHEM TemmMepaTypbl.

Ab6copbunsa (M agcopbumnna) 3arpA3HALIMX BEWECTB Takke MOXeT ObiTb Npou3BegeHa B (LMPKYNUpPYHo-
Lem) NCeBAOOXMKEHHOM C/10e, TO €CTb OTXOAbl W peareHTbl NOBTOPHO NPOMYCKATCA Yepes3 KaMepy cropaHus
Ha BbICOKOW ckopocTu. [MOBTOpPHOE MCNO/b30BaHME AbIMOBLIX a30B NOAAEPXMUBAET ABVKEHNE Fa3a Ha YPOBHE
Bbllle MWHUMasIbHO HEOBXOAMMOrO ANA COXPAHEHUS MCEBAOOXWMXEHUS NOAYLWKM TonauBa. TONMUBHbLIA MaTe-
puan u3BnekaeTca C NOMOLLbIO PyKaBHOro unbTpa. 3akayka BOAbl 3HAYUTENbLHO cokpalwaeT pacxon abcop-
6eHTOB (U, cnepoBaTeibHO, 06beMbl 06pa3oBaHUs OTXOA0B).

LlenoyHoli peareHT pearupyeT B NeyYn C KAC/bIMUW rasamMu, 4To cokpaliaeT KOIMYeCcTBO KUC/OM cocTas-
NALWen HeEOUNLLLEHHOTO ra3a npu nepexofe K nocnefylowmm satanaMm OYUCTKM AbIMOBbIX Fa30B.

Apcopbunsa B neunm nNpu BbICOKUX TemnepaTypax ropas3go 6onee adpekTMBHa NpuMeHUTENnbHO K S02,
yem Kk HCl; ocHOBHble HanpaBneHWs NPUMEHeHUs, TakuMm obpasom, npeanosaralT CkKuraHue oTxo[oB C OT-
HOCUTENbHO BbICOKMM cogepxaHnem S 02, Hanpumep, CXuraHne ocagka CTOUHbIX BOA,.

OCHOBHbIM MPENMYLLECTBOM 3TOr0 NoAxofa SIB/SIETCA TO, YTO OH MOXEeT Cnoco6CcTBOBATbL COKpaLLeHUo
KOppo3un B KOoT/Ne. MOCKONbKY CTEXMOMETPUYECKOE COOTHOLIEHME A0CTATOYHO BbICOKO, OHO He cnocob6ecTByeT
ynydleHuo obwe Nnpon3BoANTEIbHOCTU CUCTEMbI OUYUCTKU AbIMOBbIX Fa30B.

Mpn peanusauyum 3TOro nogxopa Hambosiee 3HaAYUMblE KOMMJIEKCHbIE BO34EMCTBUSA Ha OKpYXarLyr
cpeay:

- pacxof peareHToB B neuu;

- B/IMSIHME Ha KayecTBO 30J10WW/1aKOBbIX OTXO/0B;
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- MU3MeHeHue cocTaBa AbIMOBbIX ra3oB (cooTHoweHus S02 /HC1) moxeT BUATbL Ha NPOU3BOAUTENb-
HOCTb MocCAeAylLWnx 3TanoB CUCTEMblI OYUCTKM AbIMOBbLIX ras3oB, MOXET U3MeHWTb napameTpbl PCDD/F n
NPUBECTWN K KOPPO3UMN B CUCTEME OYUCTKM AbIMOBbIX ra30B.

Jlo6aBneHue n3BecT BAUSET HE TO/IbKO Ha KayecTBO 30/10W/1aKOBbIX OTXOA0B, HO U Ha COCTaB U 3/1eK-
TpuU4yeckoe ConpoTUBAEHUE 30/1bHON Nbian (T. €. TaM 6yaeT cogepXxaTbCs 60/blue KanbUus u 60ablue CepHU-
CTbIX COeANHEHNI 1 6yaeT Bbille pasbaBneHne 3arpsasHsaWnx BeWwecTB yBeNNYNBLUIMMCA 06bEMOM OTX0OA0B,
06pa3oBaBLINXCA B CUCTEME OYUCTKM AbIMOBbLIX Fa30B).

7.5.3.9 Vicnonb3oBaHWe KOHTPOASA KUC/bIX ra3oB A1 ONTMMM3auMn npouecca OYUCTKN AbIMOBbIX

C nomoLbo onepaTMBHOIO KOHTpona cogepxaHusa HCl B Havyane u/unu B cepefjiHe TEXHONOIMYECcKoro
npouecca B CMCTEMax CyxXOil W MOSYMOKPOW OYUCTKM ObIMOBbLIX Fa30B MOXHO HacCTpPOMTb paboTy CUCTEMbI
OYUCTKM AbIMOBbIX a30B TakuM 06pa3om, 4ToObl ONTMMMU3NPOBATH KOMMYECTBO BHOCMMOTO LLENOYHOIO pea-
reHTa c To4Yku 3peHuns obpasoBaHusa Bbl6pocoB. lMoaxon, Kak nNpaBwuio, NMPUMEHSAETCHS B kayecTBe AOMOJTHU-
TeNbHOro MetTofa npegoTBpalleHns 06pa3oBaHUsA NUKOBbLIX KOHUEHTPaLWAi U Hapsay ¢ QOpMMPOBaHMEM C/loS
peareHTa Ha pykaBHbIX huabTpax Takke okasbiBaeT 6ydepusnpyrowmnii ahg ekt Ha konebaHnsa peareHTa.

OTOT NoAXo4 He NpUMeHseTcs B caiyyae cCKkpyb66epoB € BOASHbIM OpPOLUEHUEM, NOCKOMbKY pabouyeli Xug-
KOCTblO CKpyb66epa ABnseTcs Boda U nogada BoAbl B CKpyb66ep ¢ BOAAHbIM OpPOLUEHMEM ONpeaenseTcs CKopo-
CTbl0 €e ucnapeHus n otTbopa, a He NEPBUYHON KOHLEHTpaUnen CONSHON KACAOTbI.

M3mepeHua koHueHTpauuii S02 nomoraloT y6eauTbCA B Ha/lMuMM [0OCTATOYHbIX KOSIMUYECTB peareHta
Ana obpaweHua ¢ S02 w, crnegoBaTesibHO, MOCAYXUTb COKpPaLLEHUIO Takux NMUKOBbIX BbIOPOCOB.

OueHka NPUMEHMMOCTU AaHHOro nogxoga npusegeHa B tabnuue 18.

Ta6nuuya 18 — OueHka NPUMEHUMOCTU KOHTPOSI HEOUMLLEHHOTO rasa A4/ ONTUMU3aLMM CUCTEM OUYUCTKU AbIMOBbIX
rasoB

Kputepuii OueHka/npumeyaHve

Bupg otxonos Ocob6eHHO noaxoauTt Ana Cyxux, noJiyMOKpPbIX N MPOMEXYTOYHbIX npoueccoB
OYMNCTKN ObIMOBbIX Fa3oB C BbICOKOW M3MEHUYNBOCTbHO KOHUEHTpaunn KUC/IbIX ra3oB
B NOCTynakwwmnx oTxogax

[JvanasoH pasmepoB npeanpu- He6osnblune NpeanpusaTUs MOTyT M3B/eUYb MaKCUMasibHYH BbIrofy, NMOCKOSIbKY
ATUIA HEKOHTPO/IMPYEMbIE OTXOAbl MOTYT OKa3biBaTb GOJbLIEE B/IUSHAE HA NPOW3BOAM-
TE/IbHOCTb MEHBLLUMX CUCTEM

HoBble/aeiicTylolme npeanpu-  MoAxoauT ANs HOBbIX U CYLLECTBYHOLLMX MPOLIECCOB, HO OCOBGEHHO NOAXOAUT ANs

atuma MoAepHM3aumMn, Korga obpalleHne ¢ KUCbIM ra3oM MOXET OblTb ONTUMU3UPOBAHO
MexTexHonorn4yeckass Copme- B OCHOBHOM MPVMEHUMO B CYXWX U MOMYMOKPbIX CUCTeMax

CTUMOCTb

KntoueBble thakTopbl OTCyTCTBYHOT OCOObIE OrpaHNyeHns

OT0T nogxod 06bIYHO He TpebyeTcs NPU UCNONb30BaHUM CKPyb6OepoB C BOASAHLIM OpPOLUEHMEM BCef-
cTBME uX 60/blUEN TMOKOCTU MO OTHOLIEHUIO K BXOAHON KOoHUeHTpauun HCI.

MeHee NpPUMEHMM TaM, IAe OTXOAbl TOMOreHU3NpPoOBaHbl U UX KAYECTBO ONTMMMU3MPOBAHO NOCPEACTBOM
oTbopa, CMewWmnBaHMa 1 npeaBapuTenbHOi 06paboTkn. Yalle BCero npuMeHseTcs B cayyasX, Korga KOHTpOb
KayecTBa OTXOAOB Ha BXOAE B Ne4b OrpaHUYEH.

7.6 CokpauleHne BbIGPOCOB OKCUAOB asoTa

Okengbl azota (NOX) moryT o6pa3oBbiBaTbCsA TpeMsS cnocobamu:

- Tepmunyeckme NOX: BO BpeMs ropeHus 4acTb a3oTa BO3A4yxa OKUCNAETCs A0 OKCUAOoB aszoTa. JTa pe-
akuMsa NpoucxXoauT B 3aMeTHbIX MacwTtabax Tonbko npu Temnepatype cBbiwe 1300 °C. CKOpoCTb peakuuu
9KCMNOHEHUMaNbHO 3aBMCUT OT TemMnepaTypbl ¥ NPAMO NPONOPLMOHabHA COLEPXAaHUKD KMCNoPOoLa;

- TonnuBHble NOX: BO BpeMs ropeHus 4acTb a3oTa, cofepxallerocs B TOMNJMBE, OKUCAETCA 40 OKCUAO0B
asora,;

- o6pasoBaHme NOX npu peakuusix ¢ yyacTmem WAN BblgeneHnem cBo6OAHbIX paaukanoB (6bICTpO 06-
pasoBaBwurecs NOX): aTMOCIEPHbI a30T MOXET OKACAATbLCA MNpu peakumn ¢ pagukanamum CH c npomexy-
TOYHbIM ob6pasoBaHuem HCN. 3TO0T mMexaHu3m (popmMMpOBaHUA MMEET OTHOCUTENIbHO Masioe 3HavyeHue npu
CXXUraHum oTXo40B.
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7.6.1 MpuropnTeTHble MeTOAbI COKpalleHUs 06pa3oBaHnA OKCUAOB a3oTa

O6bembl o6pasoBaHna NOX MOXHO COKpaTUTb, ONTUMU3NPYS ynpasBieHne pexummamu paboTtbl neuu:

- npepoTBpaleHMeM nogadm Bo3ayxa CBepx Heobxogumoro (T. e. npefoTBpalieHnemM NocTynaeHns [o-
NOJTHATENBHOTO a30Ta);

- npepoTBpaleHMEeM MCMNONb30BaHMUA Ype3MepHO BbICOKMX TemnepaTyp B neuu (B TOM yucne obpaso-
BaHMs 30H TOYEYHOro neperpesa).

7.6.1.1 MNopaua BO3ayxa, (hopMuMpoBaHMeE ra3oBO CMECKU M TeMNepaTypHblii KOHTPO/b

TwartenbHoe pacnpegfeneHne nocTynawLl,ero NepBnuYHOro M BTOPMYHOro atMocepHoro Bosgyxa c ue-
Nbl0 NpefoTBpalleHus ckaykoobpasHbiX nepenagosB TemnepaTtyp, NPUBOAAWMNX K 06pa30BaHU0 BbICOKOTEM-
nepaTtypHbIX 30H W, criegoBaTesibHO, pocTy o6pasoBaHusa NOX, IBASETCA WMPOKO NPUHATON UM BadKHOW npu-
OpuUTETHOI Mepoli No cokpauieHuto obpasoBaHust NOX.

XoTs Ana rapaHTMPOBAHHOrO OKMUCNEHUA OpraHn4yecKknx BelLecTB, o6ecneymBalolLero HU3kMe BblGPOCHI
CO n neTy4nx opraHM4YecKnx coefnHeHunin, TpebyeTcs AOCTaTOYHOE KOJIMYECTBO KMCAopoda, n3bbiToyHas no-
Jaya BO34yxa MOXET MPUBECTM K A0MNOTHUTENIbHOMY OKWUC/IEHUIO aTMOC(epHOro asora, a Takke K o6pa3oBa-
HUIO AononHuTenbHbix NOX.

JocTmxeHne achhekTMBHOTO CMELLBAHUA ra30B U TEMMNEPATYPHbI/i KOHTPO/b AB/ISOTCA BaXHbIMU (oak-
Topamu.

7.6.1.2 Peunpkynsaumsa TONOYHbIX ra3oB

OTOT meTog npeanonaraeTr 3ameHy okosio 10 % — 20 % BTOpPMYHOro BO3AyXa, MOCTynalLWero B 30HY
ropeHunsa ¢ peunpkynMpoBaHHbIMY TONOYHbIMK rasamu. CokpalweHue o6pasoBaHus NOxpgocturaeTcs Tem, 4To
oTNpaBnseMble Ha PeLupKynaLmno AbiMOBbIE ra3bl UMeEIT 60n1ee HU3KYI0 KOHLEeHTpauuo kuciopoga v, crnepo-
BaTesibHO, 60/1ee HM3KYH TemnepaTypy Ha BbIXOAE, YTO NMPUBOAUT K CHUXEHUID YPOBHSA OKCcupa asoTa.

7.6.1.3 lobaBneHue kucnopoga

JobaBneHne 4ynctoro kucnopoga wav oboraleHHoro KUC1opoAoM Bo3ayxa obecneynBaeT BO3MOXHOCTb
npefocTaBUTb KACIOPOA, HEOOGXOANMbI A/151 TOPEHUSA, COKPATUB NPy 3TOM NOCTaBKY AOMNOMIHUTENILHOIO a3oTa,
KOTOPbIA MOXeT cnocob6cTBOBaTL 06pa3oBaHNi0 4ONONHUTENbHbLIX 06beMoB NOX.

7.6.1.4 MNoaTanHoe cxuraHue

B HekoTOpbIX cny4yasax MCnosb3yeTcs noatanHoe cxuraHve. OHO npepgnonaraeT COKpalieHwe copep-
XaHua Kucnopoga B NEpPBUYHOW 30HE CropaHus W YBENMYEHWIO NOCTynaeHus Bo3gyxa (M, crnepoBaTesibHO,
Kucnopoga) B 6051ee no3gHMe 30Hbl TOPEHUsT A8 OKMcAeHns obpasyllmxca rasoB. Takme meToabl TpeobyoT
3(h(PEKTUBHOrO CMeLLINBaHWS ra3/Bo3ayx B cpeaHeli 30He, 4Tobbl 06ecneunTb NogaepxaHue ypoBHS cofepxa-
HUa CO (M ApYrMX NPOAYKTOB HEMOJIHOTO CrOpaHus) Ha HU3KOM YPOBHE.

7.6.1.5 lobaBneHne NnpupoAHOro rasa (nepexuraHue)

[Job6aBrieHne NpuUpoAHOro rasa B HaAPELEeTOYHY0 30HY Neun MOXeT ObiTb MCNO/Ib30BaHO A/ COoKpalle-
HUs Bbi6GpocoB NOX npu cropaHuun. [na mycopocxuraTesnbHbiX 3aBOL0B 6bi10 pa3dpaboTaHo ABa nogxoda K
NCMNONb30BaHMNIO MPUPOAHOIO rasa:

- nepexwuraHve. DTOT MeTOoA ABMSETCA Tpex3aTanHbiM MPOLECcCOM, NpefHa3HayYeHHbIM A5 npeobpaso-
BaHns NOx B N2 nyTem BBe[EHMUS NPUPOAHOroO rasa B ONpefesieHHY 30HY nepexuraHus, pacnosioXXeHHYIo
Bbllle OCHOBHOW 30Hbl FOPEHNUS;

- yaaneHne NOXx c nmomowb MeTaHa. ITOT meToh npejnonaraet BBeAeHWE MPUPOAHOro rasa Heno-
CpeAcTBEHHO B OCHOBHOM 6/10K cropaHusa gns nogasneHus obpasoBaHus NOX.

7.6.1.6 3akauka Bogbl B neyb/nnams

MpaBUbHO CNPOEKTMPOBAHHLIA 1 3KCMAyaTUPyeMblii BNPbICK BOAbl B MeYb UM HEMNOCPEACTBEHHO B
nnams MOXeT ObiTb UCMNOMb30BaH A/19 CHUXEHUA TemnepaTtypbl B 30HaX TOYEYHOro neperpesa B NepBUYHONA
30HE ropeHus. 3TO MOXEeT NPMUBECTU K cokpalieHnto obpasoBaHna NOX TEPMUYECKOTO NMPONCXOXAEHUS.

MpuopnTeTHbIE MEpPbLI, KaK NpaBuio, MMeKT 60MblIOe 3HAYEHNE A1 CHKEHUs 06pa3oBaHNsA OKCUAOB
a3oTa Ha CTaguu ropeHus: B OCHOBHOM OHWM OTHOCATCH K obpallieHuto ¢ oTxojamu M K UX NoAroTOBKe, U, B
4YacTHOCTW, K NPUMEHSEMbIM MeToAaMm Tens0Boin 06paboTkn. Kak npasBusio, NnpMMeHsaeTca covyetaHue npuopu-
TETHbIX MepP W AOMOSTHUTENbHbIX METOAOB A/ COoKpaleHus BbIGPOCOB OKCUAOB asoTa.

7.6.2 [ononHuTenbHble MeTOAbl COKpalLeHNS 06pa3oBaHNA OKCMAOO0B a3oTa

B uensx cobnwgeHns cpefHecyTO4YHbIX HOpM BbibpocoB NOXx (B popme NO2) He 6onee 200 mr/m3,
Kak npaBuio, NPUMEHSATCS AONOJIHUTENIbHbIE METOoAbl cokpal,eHus obpasoBaHus NOX. Ana 60nblUMHCTBA
TEXHOMOrMYecknx NpoLeccoB LenecoobpasHo NpUMeEHeHNEe amMMuaka 1 ero Npou3BoAHbIX (Hanpumep, moye-
BWHbI) B KayecTBe BoccTaHoBUTens. OKcuabl azota B AbIMOBbIX rasdax B OCHOBHOM cocToAT m3 NO m NO2wu c
npUMeHEHNeM BOCCTaHOBUTeNSA npeobpasytTcsa B a3oT N2 u BOASHOW nap.
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Ona ypaneHus asoTa U3 AbIMOBbIX ra30B B MPUOPUTETHOM Mopsake cnegyeT UCMNONb30BaTb [ABE TEXHO-
noruu: n3bupartenbHoe HekaTanMTMyeckoe BOCCTaHOBNEHWE W nlbupaTesibHOe KaTtanMTnyeckoe BOCCTAHOB-
neHue.

MoueBuHa 1 NH3 npumeHsaTca B BUAe BOAHbIX pacTBopoB. NH3, kak npaBuio, n3 coobpaxeHuii 6es-
onacHOCTM noctassideTca B Buae 25 %-Horo pacrsopa.

7.6.2.1 CeneKkTnBHOe KaTanMTuyeckoe BOCCTaHOB/EHNe

CenekTuBHoe kKatanuTuueckoe BoccTtaHoBneHue (SCR) ABngeTcs KaTa/MTUYECKUM NpoLeccom, npu Ko-
TOPOM aMMuak B CMecu C BO3AYyXOM (BOCCTaHOBMTENb) fobaBnseTcsa B AbIMOBble rasbl M NMPOXOAUT yepes
KaTanmsaTtop, 06bIYHO NpPeACTaBNALWMIA cO60i ceTKy (Hanpumep, U3 naaTuHbl, poaus, "MO, yeonutos). MNpu
npoxoXxaeHun yepes katannsatop ammunak pearnpyet ¢ NOx c o6bpasoBaHMeM a3oTa M BOASHOIO napa.

B uensax nosbiweHUs 3t ekTMBHOCTN KaTanmsaTopa npumeHsieTcs Temnepartypa ot 180 °C go 450 °C.
BOMbWMHCTBO CUCTEM, UCNOMb3YEMbIX B YCTAHOBKaX AJ/18 CXKUTaHWs OTXOAO0B B HacTosllee Bpems, paboTatT
B AnanasoHe 230 °C — 300 °C. Mpu Temnepatypax Hmwxe 250 °C TpebyeTcs 60nblle kaTanMsatopa W BO3-
pacTtaeT OMacHOCTb 3aCOpPeHMs W nopyu KatanmsaTtopa. B HEKOTOPbLIX cay4vyasxX UCNOMb3YITCA NepenyckHble
KnanaHbl, perynvpyemblie TemnepaTypoil katanusartopa, 4To no3sonseT usbexarb nospexaeHus 6noka SCR.

TexHonorna SCR obecneyuBaeT 3HaunTesibHOE cokpaleHue cogepxaHus NOx (kak npasuno, 6onee
90 %) nNpu 6/IM3KOM K CTEXMOMETpUYeckomy gobasneHnn BocctaHoBuTens. MNpu cxuraHmm otxogos SCR npu-
MEHSIeTCA B OCHOBHOM /18 06paboTKM «4YUCTOro» rasa (nocne obecnbi/iMBaHWs U ygasieHnst KUCbIX ra3os). Mo
3TOW MPUYUHE AbIMOBbIE ra3sbl, Kak NpaBuao, TPEOYIT NOBTOPHOrO HarpeBa AN AOCTUXEHUS 3P EKTUBHOM
TemnepaTypbl peakuum npu SCR, 4TO, B CBOK OoYepeflb, NPUBOAUT K AONOSIHUTENIBHOMY 3HepronoTpebneHuio
CUCTEeMbl ra3oouucTku. Ecnn ypoBHU cogepxaHus SOX B AbIMOBOM rase Yy)e COKpalweHbl 40 0YeHb HU3KOro
3HauyeHNsa Ha Bxoge B 30HY SCR, To noTpebHOCTb B HarpeBaHWn MoOXeT OblTb CYyL,eCTBEHHO YMeHbLIeHa uiu
Jaxe OoTCyTCTBOBaTb. Ten/I006MEHHUKM UCMONb3YITCA O/ YMEHbLUeHUs AONOMHUTEeNbHOW noTpebHoCcTn B
3Hepruu.

lMocne MOKpOI CUCTEMbI OYUCTKM AbIMOBbLIX Fa30B Kaniu MOryT 6bITb yAaneHbl, 4To6bl NpeaoTBpaTuTb
OT/IOXEHWA CONMeNn BHYTPW KaTanmsatopa. B cBA3M € pUCKOM BO3ropaHus MMeKT BaXHOe 3HayeHne mepbl 6es-
0OMacHoOCTK, Hanpumep, HanMune nepenyckHbiX KnanaHoB, KOHTPONb cogepxaHusa CO u T 4.

HuskoTemnepaTtypHoe SCR TpebyeT pereHepauuu kataamsatopa B CBA3U ¢ o6pa3oBaHMeM coneil (oco-
6eHHO xnopuga u cynbara aMmMoHuUA). PereHepaunsa MoXeT MMeTb pellaloliee 3HayeHue, NOTOMY 4TO OT-
rOHKa COMM MOXET NPMBECTU K NPEBbILEHUI0 MPUMEHAEMOro NpeaenibHOro 3Ha4eHus BblI6bpocoB B aTmocdepy
HEKOTOpbIX 3arpasHaWwnx sewects, Hanpumep, HCI, S02, NOx.

30Ha SCR uHorga pacnosioxeHa HenocpeAcTBEHHO NOC/e 3/1eKTPOCTaTUYEeCKUX NblNeynoBuTenei, 4to-
Obl YMEHbLWUTb UM YCTPaHUTb HEOBXOAMMOCTb pa3orpeBa AbIMOBbIX ra3oB. Korga ncnonb3yeTcs NoAo06HbIN
noaxofd, cnegyeT yuuTbiBaTb [OMNOMHATE/IbHY ONacHOCTb ob6pa3oBaHuss PCDD/F B anekTpocTaTuyeckoM Mbl-
neynosuTtene (Kak npaBwuso, Korga anekTpoctatnyecknin nolneynosutens pabotaeT npu Temneparypax CBbile
220 °C — 250 °C). 310 MOXeT npuBecTn K yBenunyeHuto BbibpocoB PCDD/F B 0TX0A4bl 3/1€KTPOCTATUUYECKNX
NbiNeynoBUTENENR N K NX 6071ee BbICOKMM KOHLLEHTpauMsaM B ra3oBOM NOTOKE, BbIXOASALWEM W3 3/1€KTpocTaTu-
4eckoro nblaeynoBuTens u noctynawuwem B 6510k SCR. Cuctembl SCR MOryT ncnosb3oBaTtbCsa ANsa yganeHus
PCDD/F. MHorocnoiiHble cucteMbl SCR ncnonb3yoTcs Ansi ogHoBpeMeHHoro yganenuns NOx n PCDD/F.

[biMoBble rasbl, BbIXOASALME U3 peakTopa, MOryT 6biTb NpOBeAEHbl Yepe3 TeN/I006MEHHUK ras-ras ass
nojorpeBa BXOAALLEro rasa B Lensx noggepxaHusa paboyein Temnepartypbl katanusartopa W cokpalweHus
3Heprosarpar.

Mpn cxuraHmm otxoaos SCR, Kak npaswusio, NpUMeEHAETCA Noc/fe 3TanoB MblieyganeHnsa u OYUCTKU
KMCAbIX ra30B; NPUMEHUTENbHO K rady C BbICOKUM COZEPXaHUeM MNbln/3arpA3HAaoWmMX BewWwecTs 3TOT NOAX04,
NCMonb3yeTcsa B peAkux cnydasx. [biMoBble rasbl 06bIYHO TpeObyT Nogorpesa Nocne paHHUX cTaguin rasoo-
YUCTKM AbIMOBbLIX Fa30oB AN OOCTUXEHMUS pabouyein Temnepatypbl Ana cucteMbl SCR: 06bl4HO TeMnepaTypa
BbIXO4a M3 CUCTEeMbl ra3ooumcTkn cocTtaBnset 70 °C gna mMokpoli cuctembl n 120 °C — 180 °C gns 60nb-
LWWMHCTBA pYyKaBHbIX PunbTpoB. PacnonoxeHne moayns SCR HenocpeACTBEHHO NOCNEe «rops4vyei» CUCTEMbI
nblneyganeHns He NPUHATO, HO MCMNOJ/b3YETCA Ha HEKOTOPbIX NpeanpuaTusax B EBpone, n nomoraeTt nsbexatb
noAorpesa AbIMOBbIX Fa30B BO BCeli CUCTEME OYUCTKN AbIMOBbIX ra3oB.

Paboune puanasoHbl Temnepatyp Ana cuctem SCR HaxogaTcs, kak npaswno, B AuanasoHe
180 °C — 450 °C. OpgHako 60/bWIMHCTBO cucTem paboTaeT npu Temnepatype 230 °C — 320 °C. Camasi Hu3-
kas pabouyas TemnepaTtypa 06bl4HO TpebyloT 60/1€€e YMCTbIX AbIMOBbLIX ra3oB Ha Bxoge B mogynb SCR. KoH-
ueHTpaumsa S02 B AbIMOBBLIX radax MOXeT UMeTb pellalllee 3HayeHue, NMOCKOJIbKY OHUM MOryT NPUBECTU K
nopye katanmsartopa.
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MaTepuan katanusatopa 06bIYHO cOCTOMT U3 Hocutens (THO2) ¢ foGaB/ieHMEM aKTUBHbIX BELLECTB
(V20 51 W 03).
OueHKa NPMMEHUMOCTH faHHOro nofxoda npusejeHa B tabnuue 19.

Ta6nuuya 19— OueHka npumeHumocTn SCR

Kputepuii OLEeHKa MPUMEHUMOCTI/MPUMEYaHNE
Bug, 0Tx008B MpyYMeHVM K N06bIM BUAAM OTXOL0B
[unanasoH pasmepoB npeanpu- MpUMEHUM Ha NPeanpUsITASIX JII060r0 pasmepa, HO yallle BCEro NprMeHsieTcs Ha
ATWIA CPeAHVX 1 KPYMHbIX 3aBOAAX MO 3KOHOMUUYECKUM MpUYMHaAM

HoBble/gelicTByowme npeanpu-  YacTo NpMMEHSIIOT B KauecTBe 3aBepLUatoLLero npoLecca, KOTopblii MOXET ObITb

ATNA NPUMEHEH Ha HOBbIX Y CYLLECTBYIOLLMX NPEeANPUATUAX
MexTexHonormyeckas cosme- TpebyeT npenBapuTeNbHOrO 06eCMbIIMBaHNA AbIMOBbIX ra30B, TaKKe MOXET
CTUMOCTb TpeboBaTtb yganenuss S02/S03 n HCl. MruHumanbHasa Temnepartypa Ha BXOAE,

HeobxoanMast ans padoThbl. Icnonb3oBaHne M3bmpaTenibHOro KaTasiMTUYeCKoro
BOCCTAHOB/IEHUSI MOXET MPUBECTU K COKPaLLLEHMI0 BbIGPOCOB OKCMAOB a3oTa 6e3
NPUMEHEHNS AONOMHUTESIbHBIX METOAOB, €C/IM NPUMEHSIIOTCA MEHee CTporve
npegenbHble 3HaUYeHUs1 BbIOGPOCOB

KntoueBble hakTopb! MecTa C BbICOKOIi UyBCTBUTENMLHOCTBIO K NOX MOTYT MOJyuuTh NPEUMYLLECTBO OT
[LONOSHUTE/NBHOTO CokpaLleHust BbiGpocoB NOX , LOCTMXXUMOTO NpU MPUMEHEHNN
3TOro NoaxoAa. Ha npeanpusT HEO6XOAMMO NPOCTPAHCTBO /1S Pa3MeLLEHMS
[LOMOJSHUTE/BHOMN TEXHO/IOTMYECKON eaVHNLbI

Moaxon npumeHseTcs Tam, rae:

- paspelleHHble 3HauyeHusa NOxycTtaHoBneHbl MmeHee 100 mr/m3;

- [OoNA KpynHbIX npeanpuaTtuii B Bbibpocax NOX Benuka;

- nnatexu 3a Bbl6pocbl NOX yCcTaHOB/IEHbl Ha ypOBHe, Aenatlwem 3T0T NoAX0o4 3KOHOMUYECKU BbIroa-
HbIM;

- [OCTyneH nap nog AasneHneMm ANA Harpesa AbIMOBbIX ra3oB, YTO CHUXaeT aKcnayaTalunuoHHble 3aTpa-
Tbl B C/ly4ae HMU3KOro foxofa OT NpPOM3BOAMMOI 3HEepruu.

Mpn peanusauum 3TOro noaxoga Hanbosiee 3HAYNMMbIM KOMMIEKCHLIM BO3[ENCTBMEM Ha OKpPYXarLlyH
cpepny ABNAETCA BbICOKWI ypOBeHb aHepronotpebseHns, HeobxoaAnuMoro Ans8 NOBTOPHOTO Harpesa AbIMOBbIX
rasoB. O4HaKo 3HavyeHne 3TOro hakTopa MOXHO YMEHbLWMNTh, ec/in paboyas TemnepaTtypa kataamsaropa Hu3-
ka. B Takmx cnydasx pereHepauus katanusatopa (06bIY4HO 3a npegenamMmu npeanpusaTusa) TpebyeTt AOMOJHU-
TeNbHOW 3Heprun Aas8 pereHepauum katanmsartopa nocpefcTBoM cybnumauymmn ob6pasoBaBLIEncs COMN.

Pacxog aHeprun (U ee CTOMMOCTb) Ha NOBTOPHbI/ Harpes, Kak MpaBuio, 3HAYUTENbHO CHMXaeTcsa 3a
CYeT MCNo/Ib30BaHUA Ten1006MeHHMKa, MCMOb3YOWeEero Tena0 rasos, BbIXOAALWMX M3 MOAYAS usbnpartenb-
HOro Katas/iInTu4yeckoro BoCCTtaHOB/IEHNA ONA Harpesa noctynawuwmx B HEro rasos. |_|OTepVI QHeprnn wn, cne-
[oBaTesibHO, A0MNONHUTENbHOE ee noTpebneHne, CBOAATCA B TAKOM criyyae K Tens1006MeHy 1 noTepsaM Ha un3-
nydeHue. B cnyyasx, korga cywecTByeT CNpOC Ha ropsyvyto BoAy, AOMNO/THUTE/IbHON 3KOHOMUM MOXHO AOCTUYb
nyTeM yCTaHOBKM Ha BbIXoAe M3 MOoAyNns u3bupaTesibHOro KaTtauTUY4ecKoro BOCCTAHOB/IEHUA [OMNOSTHUTENb-
HOro TennoobMeHHUKa Ansa pekynepayun TpebyemMoin aHepruu.

TemnepaTtypa kaTanMsaTopa oka3blBaeT CYLeCTBEHHOE B/IUSIHME HA CKOPOCTb peakuun. OnNTuMasibHbIA
TEMI‘IGp&TyprIVI Avana3oH AnAa KataJluTuyeckoro BOCCTaHOB/IEHUA 3aBUCUT OT TunNa WUCNOSIb3yeMOoro kKarta-
nusaTtopa, HO 06bl4YHO cocTasnsAeT oT 200 °C go 350 °C. [ipyrve Tvnbl KaTanmM3aToOpoB MMelT 6osiee HU3KYH
onTUMasnbHyK TemnepaTypy.

Kak npaBuno, Hu3kMe pabouve TemnepaTypbl katanusarTopa nNpuBoAAT K 605ee MeasIeHHON CKOpPOCTM
peakuun 1 BO3MOXHOMY MPOCKOKY ammMmuaka; npu aTom obpaboTtka NO 3amennsetcs ¢ NOHWXeHWeM Temnepa-
Typbl cunbHee, yem NO2. bonee Bbicokas TemnepaTtypa NPUBOAUT K COKPaLLEHUID CpoKa CNYyX60bl kaTanusaTo-
pa un MmoxeT npuBecTu Kk okncnenunto NH3, a Takke Kk 06pa3oBaHui0 AONOHUTENIbHLIX OKCMAOB a3oTa.

HwxHWIi npegen Temnepatyp cuctem nM3bumpatenbHOro KataInmTMYeckoro BOCCTAHOB/IEHUSA, Kak npasu-
no, MeHee adhpekTnBeH ana paspyweHnsa PCDD/F n moryT notpe6oBaTbCsa AONO/THUTE /bHbIE C/ION KaTanuia-
Topa. HuskotemnepatypHble CUCTEMbl 0ObIYHO TPEOYIOT YNCTbLIX AbIMOBBLIX ra30B Ha BXO4E, OCOOEHHO BaXHbI
HMU3KMe KOHUueHTpauun S02.
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Huskas pabouas Temnepartypa vm3bupaTesbHOro KaTa/MTUUYECKOT0o BOCCTAHOBJ/IEHUS TpebyeT Hanuuuns
aBTOMaTM4YeCcKOro ycTpoicTBa O4YMCTKM, Hanpumep, 3on006aysaTens. Tpebyetca perynspHas pereHepauus
ANa ypaneHus conel ammunaka. PereHepauunsa B HU3KOTEMMEPATYPHbIX CMCTEMax MOXeT TpeboBaTbCA Kaxible
1000 u. MNpu Takoil yacToTe 3TO MOXET cTaTb NPo6/7EeMOi, NpUBEAA K MOBbLILWEHWNIO YPOBHSA 3arpsA3HEHNS B KO-
HEeYHbIX AbIMOBbIX razax npuMmeHutTenoHo kK HClI n S02.

KpuTepun gnsa onpefeneHnsa Tuna katanumsaropa, KoTopblii 6yaeT Mcnonb30BaTbCA:

- TemnepaTtypa AbIMOBbIX ra3os;

- TpebyeTtcs cokpauwieHue cogepxaHna NOX;

- [ONYCTUMbI/ NPOCKOK aMMuaka;

- JONyCTUMOE OKMC/IEHME AUOKCUAa Cepbl;

- KOHLEHTpauma 3arpssHSaLLUX BELLECTB;

- CPOK CNyx6bl kaTanusartopa;

- NOTPEBHOCTb B AOMNOJIHUTENBHOM pa3pyleHnn razoobpasHbeix PCDD/F;

- KOHUEHTpauusa nbiin B AbIMOBbIX rasax.

CpoK MCcnonb30BaHUA Katanm3aTopoB OrpaHMyMBaloT:

- nopua: Korga akTUBHbI/A LEHTP KaTasin3aTopa 3ab/I0KMpPoOBaH CU/IbHO CBA3AaHHbIM COEAUHEHUEM;

- OT/IOXEeHWsA: Korga nopbl 3ab6N0KMPOBaHbI MENKUMKU YacTuuamum WM CKOHLEHCUPOBAaBLIMMUCA CONS-
MK, Taknmn kak éucynbdpat ammoHuss (NH4HS04) — ¢ 3TuM MOXHO 60pOTbCA COKpaweHWeM KOHLeHTpa-
uun SOX Ha Bxoge, 3P hekT YyacTUYHO o6paTuM NOBTOPHLIM HarpeBoM KaTa/uM3aTopa;

- CrnekaHue: korga npv CAMLWIKOM BbICOKMX TeMMepaTypax MUKPOCTPYKTYPbl KaTannsaTopa paspylialnTcs;

- 3po3uA: n3-3a PU3NYECKNX NOBPEXAEHNN, BbI3BAHHbLIX TBEPAbIMU T€aMmn 1 YyactTuuamu.

Kak npaBuno, cpok c/yx6bl kaTanm3aTtopoB COCTaBAAET OT TPeX 40 MNATU JiET.

Kannum Ha BbIXxo4e W3 CUCTEMbl Fa3004UCTKN, KOTOPbIE BbI3bIBAIOT OT/IOXKEHMWE COMeil, CUNTaTCA O4HUM
13 BaKHenwmnx akTopoB, yBEeNNUYNBAKOLWNX CKOPOCTb CHMKEHMS 3D DEKTUBHOCTU KaTanmsaTopa.

Cpok cnyx6bl KaTann3aTopa — 3TO KOJIMYECTBO 4acoB A0 TOTO MOMEHTA, Korga katanusatop He MOXeT
obecneuntb Tpebyemoe cokpaweHue cogepxaHna NOX 6e3 npeBbllleHUss MaKCUMasbHOro COrnacoBaHHOro
ypoBHA npockoka NH3. CnegoBaTesibHO, NpU NPUHATUM pPeELUEHNUs O NPUMEHEHUN M3bupaTenbHOro KataanTu-
YeCKOro BOCCTAHOB/IEHUS, CNefyeT cornacoBaTtb npefefibHble 3HayeHus BbiopocoB un ansa NOx, n ana NH3.

CokpauieHne BbIGpOCOB B aTMocgepy npu ncnonb3osaHum SCR npusegeHo B Tabnuue 20.

Tab6nunya 20— YpoBHM BbIGPOCOB Mpu ncnonb3oBaHun SCR

JOCTUTHYTbI/ YPOBEHb BbIGPOCOB

OhheKTMBHOCTb
BeLuecTeo COKpa”J'eH”ﬂo/ cpefHenosyyaco- CpeAHECYTOUHBIN, cpefHerofoBoi, yAenbHOe 3HayYeHue,
copepxanng, “o BOW, Mr/mM3 Mr/m3 Mr/m3 r/T OTXO40B Ha BXofe
NOx He meHee 80 Ot 50 go 200 Ot 40 o 150 Ot 40 pgo 120 Ot 220 o 660
NH3 HepocTynHo Ot 310 30 OT 310 10 He 6onee 3 He 6onee 17

CneumnanbHO CNPOEKTUPOBAHHLIN (4ONONHUTENBHbLIA CNON KaTannsatopa, 6oee Bbicokas paboyas TeMm-
nepatypa) moaynb SCR Takkxe MOXeT kaTtanutunyecku yHuuytoxate PCDD/R O eKTUBHOCTb YHUUTOXEHUSA
PCDD/F cocTtaBnseT ot 98 % go 99,9 %, o6ecneumBas Boibpockl PCDD/F B guanasoHe 0,05—0,002 Hr/m3
TOKCMYECKOTrO 3KBMBAaseHTa.

MpumeHeHne SCR 06bIYHO NpuUBOAMUT K 60N1€e HU3KMM YPOBHAM BbibpocoB NOX, UeM NpUMEHeHMEe apy-
rmx metofoB. OCHOBHbIMU HegocTaTkamm SCR ABNAKOTCA BbICOKME KanuTasbHble 3aTpaTbl U aHepronoTpebne-
Hue (kak NpaBu/0, MPUPOAHbLINA a3, cBeT/ible HEPTENPOAYKTbI UAN Nap BbICOKOTO AaBfeHMA), KOTOpble Heoo6-
XO04MMbI AN NOAAEPXKM NOAOrpeBa AbIMOBbIX ra3oB A0 TeMMepaTypbl peakuuu katanusatopa. [paBusbHbIi
BbIGOp CUCTEM, CNOCOOHBLIX 3P PEKTUBHO paboTaTb MPU HUXHEN rpaHuMUe 3TOro guvanasoHa Temnepatyp, U
ncrnonb3oBaHne TennoobMeHa, cokpallalT AONONHUTE NIbHbIE NOTPEBHOCTU B 3HEPTUN.

7.6.2.2 CenexkTtnBHOE HeKkaTanUTUYeCKoe BOCCTAHOB/IEHUE

Mpn MCcNonb30BaHUM TEXHOIOTUN CENEKTUBHOIO HeKaTaInmTMyeckoro socctaHoBsieHus (SNCR) okcuibl
aszota (NO+ NO02) ygansaiTcs nocpefcTBOM Ce/IEKTUBHONO HekaTa/IMTUYECKOro BOccTaHoBneHusa. Mpu wuc-
Nosib30BaHWN 3TOl TEXHOJI0TMM BOCCTAHOBWUTE b (Kak MpaBuio, aMMuak UauM Mo4YeBUHA) BBOAUTCHA B MeYb U
pearnpyeTt c okcugamu asorta. Peakuun npoucxogAat npu Temnepatypax mexay 850 °C n 1000 °C, ¢ 30Hamu
MOBbILLEHHOM N MOHWXEHHO CKOPOCTW peakuuu B npegenax 3Toro gmanasoHa.
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CokpaweHue cogepxaHua NOx 6onee yem Ha 60 % — 80 % c ucnonb3oBaHueM TexHonorum SNCR Tpe-
6yeT go6aBneHns 6oblWINX 06BHEMOB BOCCTAHOBUTENS. DTO MOXET MPUBECTM K BbibpocaM amMmuaka, Takxe
N3BECTHbIM Kak MPOCKOK amMuaka.

MpuMmeHeHne MOYEBUHbI BMecTo aMmuaka npu SNCR npmBOAMT K OTHOCUTENbHO 60MbLWIKMM BblIGPO-
caM N20 no cpaBHEHWIO C UCNOJSIb30BaAHNEM amMMmuaka.

B uensx obecnevyeHns onTUManbHOrO UCNOMb30BaHNSA amMuaka npy pasinyatLLnxcs 3arpyskax, Bbi3bl-
BaKWLMX U3MEHEHNSA TeMNepaTypbl B kamepe cropaHus, NH3 MoxeT 6bITb BBEIEH B HECKOJIbKO CJ/I0€EB.

Mpyn ncnonb3oBaHUM MOKPOI CUCTEMbI OUMCTKM M3OLITOK aMMMaka MOXET 6biTb yaaneH B ckpybbepe ¢
BOASAHbIM OpOLlEeHneM. AMMMaK MOXeT 3aTeM U3BieKaTbCa U3 CTOYHbIX BOA, ckpyb6epa n nogaBaTbcs 06paTHo
B CUCTEMY M36MpaTeIbHOr0 HeKaTa/IMTUYEeCKOro BOCCTAHOB/IEHUS.

BaxHoe 3HauyeHue ansa ontumusauum npouecca SNCR umeloT: adphekTMBHOE CMellMBaHMe [blMOBbIX
rasoB ¥ peareHToB, NpefHa3HauvyeHHbIX AN cokpaweHus cogepxaHua NOX; Bpems npebbiBaHuA rasa, gocra-
TOYHOE ANA TOro, YTo6bl MPOM3OLWIN peakuumn, HeobxoauMbele NS coKpalweHus cogepxaHus NOX.

B cnyyae npumeHeHus nuponusa u rasmdukaunn ontummnsdauna SNCR gocturaeTtcsa nytem BBeLeHUS
peareHTa B 30HY FOpeHUs1 CMHTEe3-ra3a C XOPOLWO KOHTPOJIMPYeEMOIi TemnepaTypoin n agppeKTUBHbIM CMeLn-
BaHWEM rasa.

B npouecce SNCR ammunak (NH3) nnnm mouesuHa [CO(NH2)2] nogaloTcs B neyvb B LeNsX yMeHbLUEeHNs Bbl-
6pocoB OKCMAOB a3oTa. AMMMakK Hanbonee achgekTnBHo pearmpyet ¢ NOx npu Temnepatypax mexay 850 °C
n 950 °C, xOoTA npu MCNoSb30BaHUN MOYEBUHbI 3PP eKTUBHbLI TemnepaTtypbl Ao 1050 °C. Ecnm Temnepartypa
C/IMLIKOM BbICOKA, KOHKYPUpPYIOLIME peakuun okncneHusa obpasytot HexenatesnbHble NOXx. Ecnu Temnepatypa
C/IMIKOM HW3Ka WM Bpems npebbiBaHnsA HepocTaTouyHo Ans peakumn mexay NH3 n NOX, adhekTmBHOCTb
cokpauweHusa cogepxaHusa NOX CHUXaeTCs M MOTyT BO3pacTu BbIGpOCHI OCTATOYHOr0 aMMMaka: 3TOT npouecc
Ha3biBalT npockokom NH3. HekoTopbli NpOCKOK ammMuaka Bcerga npoucxoguT BCNeACTBME XMMUYECKOWN pe-
akumn. JononHUTeNbHbIli NPockok NH3 MoxeT 6biTb Bbi3BaH M36LITKOM peareHta uam njaoxo onTUMn3MpoBaH-
HbIM BHECEHMEM peareHTa.

OueHka NPUMEHMMOCTMN faHHOro noaxoga npusegeHa B Tabnuue 21.

Tab6nunya 21— Cdepa npumeHeHns SNCR

Kputepuii OueHka/nprmeyaHve
Bua otxonoB Tio6oii
[vana3oH pa3mepoB npeanpu- No6oin

ATUIA

HOBbIE/,D,eVICTBy}OU.LMe npeanpun- B HEKOTOpPbIX CYLLECTBYHOLLMX YCTaHOBKaxX PacrofioXeHne To4eK HarHeTaHus Mo-

ATNA XET 6bITb NPO6EMATUYHBIM
MexTexHonormyeckas copme- Bonee BbiCOK/E [03bl MOTYT ObITb NCMNO/ML30BaHbI (1, CregoBaTesibHO, AOCTUTHYThI
CTUMOCTb 6051ee Hu3Kue Bblbpockl NOX) 6e3 yTeuek ammmaka npu 1Ucnonb3oBaHun ganee

CKpPy66epoB C BOASAHbLIM OpOLUEHMEM (KOTOpble NOr/IOWAT U36bITOK aMMMaka).

B Takmx cnyyasx cpefctsa 418 yaaneHus ammuaka moryT notpebosatbcs A1 Co-
KpalleHus cogepxaHust NH3 B CTOUHbIX BOAAX — M3B/eYEHHbI NH3 MoxXeT 6bITb
MOBTOPHO MOAAH B CUCTEMY M36MpaTeNbHOr0 HEKATa/IMTUYECKOr0 BOCCTAHOB/EHNS

O6bIYHO MakcumanbHas 3 PEKTUBHOCTbL COoKpalweHusa cogepxaHna NOX npu nNpMMeHeHUn 3TOoro noja-
Xoga cocTtaBnsieT okono 75 %. Moatomy SNCR 06bIYHO HE UCMO/b3yeTCs, Korga Heo6xoAMMo 60ee 3Hauu-
Te/IbHOE COKpalleHue cofepXaHns; Kak npaBunio, OHO MOXET MCNOo/b30BaThbCA NPU ypOBHE BbIGPOCOB oKcuaa
azoTa Huxe 100 m/m3 (cpepgHecyTo4yHoe 3HauvyeHue). bonee BbicOkMe [03bl peareHToB, HeEO6GXoAuMble ANA
OOCTMXKEHNA YPOBHA COKpalleHus cofepxaHus 6onee 75 % npuBOAAT K TOMY, UTO ANA AOCTUXEHUS YyTeUKu
amMmMnaka meHee 10 mr/mM3 moryT notTpeboBaTbCsa AOMNO/IHUTEIbHbIE MEpPbI, HANPUMEP, MCNOJIb30BaHne cKpy6-
6epoB C BOASIHBIM OpPOLUEHMEM U MOC/eAyLLee peryiMpoBaHne cogepXaHus aMMmnaka B CTOUYHbIX BOAAXx.

Moaxon NpPUMEHAIT TaMm, rae:

- Jonyctumoe cpepHecyTo4yHoe npefesnibHoe 3HavyeHue BbIGPOCOB ycTaHaBMBaeTca Mexay 100 u
200 mr/m3;

- MPOCTPAHCTBO HeAoCTynHo Ana SCR;

- [OCTYMHbI Mogxogsuwume MecTa A/ BBEAEHMA peareHTa (Bk/o4vas Mx TeMnepatypHbId pexum).
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Ecnu gonyckaeTtca c6poc 6oratblXx aMMMakoM CTOYHbIX BOA, MCMO/Ib30BaHME 3TOro0 NoAxofa COBMECTHO
C MOKpPbIMM CUCTEMAMN OYUCTKM AbIMOBbLIX ra3oB OyaeT 60/1ee 3KOHOMWYHbIM, NOCKO/bKY He OyaeT HUKakux
TpeboBaHUil K yoasieHUuto aMmumaka. 3T0 He OTHOCUTCS K APYrMM CUCTEMaM OYUCTKMA AbIMOBbLIX rasos, Mpu uUc-
No/Ib30BaHNN KOTOPbIX He o6pa3yeTcs CTOUYHbIX BOA.

Mpn peanusauyum 3Toro nogxopa Hawbonee 3HauYMMble KOMMMEKCHble BO34EVCTBUA HA OKpYXaloLyio
cpepy:

- notpebneHue aHeprun (MeHee yem npu SCR);

- BO3MOXHOCTb 06pa3oBaHusa N20 (3HauuTenbHoOe BAVsHWE Ha rfobasnbHOe NOTENsIeHne) N ammuaka,
ecnun npouecc SNCR He KoHTponupyetcs;

- pacxop peareHTa (6onee yem npu npumeHeHun SCR);

- YTeYkn amMMuaka MoryT NMPUBECTU K 3arpsA3HEHUI0 OTXOL0B U CTOYHbIX BO; BO3MOXHO BOCCTAHOBJ/IEHUE
amMmmMmaka.

B cuctemax OYMCTKM AbIMOBbLIX Fa30B HA OCHOBE W3BECTU, MOJTYCYXUX, CYXUX U MPOMEXYTOUHbLIX yTeu-
kn IMHB agcopb6upytotcs CaCl2, o6pasoBaswmmcs npu yganednn HCIL. Ecnm ocapok BnocnegcTtBumn nonagaeT
B BoAy, MoHbl NH3 BbiCBOGOXAAOTCA. ITO MOXET MMeTb NocnencTBua npu o6paboTke TBEPAbIX OTXOLOB U UX
cTabunusaunm LemMeHTOM.

CokpaueHne BbIGpPOCOB B aTMocdepy npusedeHo B Tabnuue 22.

Tabnunya 22— Bblbpockl B aTMocdepy npu ncnosib3oBaHumn TexHonormm SNCR

e JOCTUrHyTbIA YPOBEHb BbIGPOCOB
TUBHOCTb
yAenbHoe
Bewectso  cokpaLLienus :pf;g;g%' CPEOHECYTOY-  CPEHErofo-  3HaueHue, T Mpumenarne
cop,epga— Y 3 ’ HbIA, Mr/M3 BOI, Mr/M3 0TXOA0B Ha
HYs, % Mr/m BXOze
NOX Ot 30 go Ot 155 Ot 80 Oor 70 Ot 390 3aBunCuT OT 403MPOBaHNS,
75 no 300 no 180 no 180 Ao 1000 OTXOLO0B M TUMNa ne4yn
Camble HM3KMe Mpu UCMONb30-
NH3 Hepocyn- 151060 OT31015 OT1a06 Or6g033 2 CKPYGOEPOB C BOAsHbIM

HO opoweHreM. CM. npumedaHue K

Tabnuue

MpnmevaHnsa
1 Bbibpocbl N20 6bICTPO pacTyT C YBE/IMYEHUEM [JO3UPOBKN peareHToB, HeO6X0AUMbIX A5 AOCTMXKEHUS YPOBHS
cogepxaHus NOx Hmxke 120 mr/ m3.

2 Bbibpocbl N20 3aBUCAT OT TemnepaTypbl peakuun (neyn) 1 3afeincTBOBaHHbIX peareHToB. Kak npasuno, 6onee
BbICOKM BblOopocbl N20 npv MCnosib30BaHUM MOYEBMHBI, & HE aMMUaka.

3 Mpy NCNOAb30BaHUM MOYEBMHbI BbIOPOCLI N20 MOryT ObITb BbilLe.

4 ina pocTwkeHns 6osnbluein 3ahpeKTBHOCTY CokpalleHuss coaepxaHus NOx HeobxoauMbl 60/ee BbICOKME
[03bl peareHTa, KOTopble MOTyT NMPUBECTU K MOBbIWEHUIO Npockoka NH3 KOTopbIli MOXET 6bITb NOTOM abcopbrpoBaH
nocresyoLwein MOKpOl/i CUCTEMOW OUMCTKM [AbIMOBbIX [a30B, YTO, OAHAKO, MOTPebyeT MpOBeAEHUs MeponpusiTui,
BbI3BaHHLIX €ro MPUCYTCTBMEM B CTOYHbIX BOAAX, Hanpumep BbinapusaHua NH3.

OCHOBHbIM MCTOYHUKOM BblbpocoB N20 npu SNCR fABnseTcs Mcnonb3oBaHWe MOYEBUHbI BMECTO aM-
Muaka (4To NpMBOAMT K yBenmyeHuto Bbibpocos N20 B 2—2,5 pasa). UTobbl cokpatutb o6paszoBaHune N20,
BaXXHO ONTUMU3MpPOBATL BbIOOP peareHTa (amMmuaka WM MOYEBMHbBI), a TakXe KOHTPO/IMpoBaThb YCNOBUA TEX-
Ho/ormyeckoro npouecca (0cobeHHO cMmelMBaHWe rasa, TemnepaTypy M NpoCKoK ammuaka).

MpumeHeHne SNCR Takxe MOXeT cnocob6cTBOBaTb cokpaleHuto obpasosaHusa PCDD/F.

7.6.2.3 OonTnmnsauma Bblibopa peareHTa gna cokpaweHnsa cogepxaHna NOX npy ncnosib3oBaHun cenek-
TUBHOTO KaTtaqnTnyeckoro socctaHosneHna NOX

PeareHTbl, ncnonbsyemsolie npu SNCR, — ammMunak n moyesuHa. Nx npemmyliectsa v HeoCTaTKN B 3TOM
KayecTBe M3NoXeHbl B Tabnuue 23. MNpu BbIGOpPe peareHTa HEOH6XOAUMO YUUTbIBATL pa3/iInyHble 0COGEHHOCTH
aKcnayartaumm, CTOMMOCTHble hakTopbl M hakTopbl NPOU3BOAUTENBHOCTU B LENAX Bbl6opa ONTUMasbHOTO
peareHTa ANS KOHKPETHON YCTaHOBKM.
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Tabnuya 23— lMNpeumyLlecTsa U HeOCTaTKM MOYEBUHbI Y amMuaka npu ucnonb3osaHum SNCR
PeareHT [MpevmyLLecTBo HepocTarok

AMmMMaK Bonee BbICOKUIA NOTEHLMAN COKpaLLEeHUst Bonee y3kuii pabounii Anana3oH Temneparyp
copepxannst NOX (ecnm npouecc TuwaTesibHO (850 °C — 950 °C), noatomy TpebyeTcs 6osee
onTuMK3npoBaH). bonee HU3KW ypoBeHb N20  ry6okas onTumm3aums. YpoBeHb ONacHOCTH
Bbl6pocoB (10—15 mr/m3) npy nepemMeLLeHnn n xpaHeHun Boiwe. bonee

BbICOKas CTOMMOCTb B pacyeTe Ha TOHHY
0TX0J0B. YTeuka ammumaka okono 10 mr/m3.
OTxoAb!l NaxHyT Npy YBNaOXHEHUN

MoueBuHa Pabouuii guanasoH TemnepaTyp Lwmpe Bonee HU3KWIA NOTeHUMaN cokpalleHus
(540 °C — 1000 °C), noaTOMy KOHTPOJIb copepxxaHns NOX (CM. ammuak npy ycrnosum
TemnepaTypbl MeHee KpUThyeH. Huxe ypo- onTMMM3aumn npouecca). bonee BbICOKWIA
BEHb OMACHOCTW NPV XpaHEHUN ¥ nepemeLle- ypoBeHb BbIopocoB N20 (25—35 Mr/m3) u,
HUW. Bonee HM3KasA CTOMMOCTb B pacyeTe Ha cnefosaTeflbHO, NoTeHUMa r106asbHOro no-
TOHHY OTXOZ0B TenneHus. YTeuka aMmmmaka okono 1 mr/m3
MpumeyaHne — bonee HU3Kass CTOMMOCTb MOYEBWHbI SIBNSETCA Havbonee 3HauMMbIM (OaKTOPOM [/1s

CPaBHUTENBHO HEGO/MbLLMX NpeanpusaTuid. 4ns 6ofee KpymnHbIX NPeanpusTuii 6o5ee BbICOKas CTOMMOCTb XpaHeHus
aMMMaka MOXET ObITb MOSIHOCTBIO CKOMMEHCUPOBaHa 60/1ee HU3KOM «XMMUYECKO» CTOUMOCTBHO.

Bbi6Op MCNoNb3yeMbiX peareHToB MPMMEHUM KO BCEM CUTyauuaM, 4e MCMNOo/Mb3yeTcs COKpalieHue co-
fepxaHus NOx nocpenCcTBOM M36upaTenbHOro HekaTasMTUYEeCKOro BOCCTAHOBNEHUS.

OnTumasibHbIl BbIGOP peareHTa NPUMBOAUT K ONTUMM3AUMKU COKpaleHns obpasoBaHua IMXX C MUHK-
MasibHbIM MPOCKOKOM aMMuaka u MUHUManbHbiMu Bblbpocamm N20.

Mcnonb3oBaHne 060uxX peareHToB NPUBOAUT K cOKpalieHnto BbibpocoB NOX. Bbibop peareHTa, KOTOpbIl
Nydlle Bcero noAxoAnuT AN KOHKPETHbIX XapakTepuUCTUK TOPeHUs B Meyn, MOXEeT NPUBecTn K 6osiee 3Hauun-
Te/IbHOMY COKpalleHUo BbIGPOCOB: peasnbHOMY cokpauieHntio ob6pazoBaHns NOX C MUHUMabHbIM NPOCKOKOM
ammuaka n obpasosaHmem N20.

7.7 CokpallieHne BbIGPOCOB NOMMXIOPUAHOIO ANGEeH30NapaAnoKCUHa/NoAMXI0PULHOTO
anbeHsodypaHa

PCDD/F moryT o6pa3oBbiBaTbCa Noc/e BbiXxoAa M3 Neynm 13 npekypcopos (MpejlecTByOWNUX coegnHe-
HuiA). Mpekypcopbl — 3TO, Hanpumep, NOANX/I0PUPOBaHHbIE ANeHUNbl, NOANXIOPUPOBaHHbIE 6udeHnnme-
TaHbl, X/1I0P6EH30/1bl U XNTOPTUAPOKCUOBEH3O0bI.

PCDD/F moryT Takke 06pa3oBbiBaTbCHA B KaTaUTUUYECKUX peakuuax yrnepoga wnv yrnepofHbiX CO-
eflVHEeHWI C HeopraHNn4yecknmMmn coefuHEeHUAMMN Xaopa C OKCugamMmu MeTannos, HanpuMmep, Megun. ITW peakuum
O6y4yT NPOUCXOAUTb MPEUMYLLECTBEHHO C 30JIbHONM MblNIbI0 WX Nbl/b0 OT (DUALTPOB NpU TemnepaTtype OT
200 °C po 450 °C.

Cnepywouime MexaHU3mbl NPUBOAAT K 06pa3oBaHui0 ANOKCUHOB/DYpaHoB Mpu CXUraHMn OTXOA0B:

- o6bpasoBaHne PCDD/F n3 yxe HanuyecTByLWMX WM 06pa3oBaBLLUNXCA B NeYn XJIOPUPOBAHHbBIX yrie-
BOAOPOAO0B (Takux Kak xnoprngpob6eHson uam xnopbeHson);

- HOBbI CUHTE3 NPU HU3KMX TemnepaTtypax (kak npasuno, HabnwgaeTca B KOTNax, Cyxux afekrpocTaTum-
Yeckux nblaeynoBuTensx);

- HenosiHoe pasnoxeHne PCDD/F, nocTaB/feHHOro ¢ oTxo4amu.

OnTMManbHOe A0XUraHue AbIMOBbIX ra30B B 3HAYMTE/IbLHOWN CTeneHu paspylwaeT npekypcopbl. Ob6paso-
BaHne PCDD/F n3 npekypcopoB Takum o6pa3om nogaBnseTcs.

BbI6pOCbl OpraHNYecknx yr1eBoA0poAHbIX COeAUHEHUN MOXHO YMEHbLWMNTL NOCPEACTBOM AasibHeliero
OCaXAeHns NblAN 1 aspo3oneit, Tak Kak aTu 3arpasHaL e BewecTsa NpeMMyLecTBEHHO agcopobmpyoTcs Ha
MEesIKON hpakuumn Nbian, a Takke YCUNEeHHbIM oXaxaeHnem (KoHAeHcauuei) 4bIMOBbIX ra30B.

7.7.1 MpuopuTeTHble NOAXOAbl K NpeaoTBpaLLeHnio 06pa3oBaHnSa NOIMXI0OPUAHONO AnbeH3ona-
paguokcuHa/nonnxsaopugHoro gnbeHsodypaHa

OcHoBoli npepoTBpalueHns obpasoBaHus PCDD/F Ha MycopocxuraTesibHbIX 3aBogax sBNseTcs Tuia-
Te/bHO ynpaB/ifieMblil NpoLecc ropeHns, NPpensaTcTByOLWMI 06pa3oBaHUi0 NpekypcopoB. MNpuopuTeTHbIe NOA-
X04bl K NpefoTBpalweHnio obpasosaHusa PCDD/F BKNoYalOT Mepbl, KOTOpPble NPUMEHSATCA ANSA yNy4lleHus
CropaHusa v NpuUBOAAT K Y/IYUYLWEHU0 NPON3BOANTENIBHOCTU CXUIaHWa B LEesIOM, BK/OYas CHUXKEHWe BeposAT-
HoCTU obpasoBaHus PCDD/F.
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7.7.1.1 O6wune nogxoabl, NPUMMEHsIEMble A0 TepMuyeckoih 06paboTKn, CBA3aHbl C KOHTPOJEM U MOArO-
TOBKOW OTXOAOB nepepf ux cxuraHmem. B pesynbTaTe npMMeHeHWs 3TUX METOAOB MOXHO AOCTWUYb YNyYlleH-
HbIX XapaKTepuUCTUK CropaHusa 1 NosyuynTb MHGOpPMaLUI0 O coCTaBe 0TXOAO0B, YTO CNOCOGCTBYET yAyULUEHUIO
nocrsiefyouiero ynpaBneHus npoueccoMm ropeHuns U CHuUxaeT BepoATHOCTb obpa3oBaHua PCDD/F.

7.7.1.2 TwartenbHO KOHTPO/ZIMpyeMOe CropaHme cnoco6ceTByeT paspyweHunto PCDD/F n nx npekypcopos,
KOTOopble MOTYT coAepXaTbCs B 0TX0Aax, U NpenAaTcTByeT o6pa3oBaHMi0 HOBbIX MPEKYPCOpPOB. ITU NOAXOAbI
MMeloT K/loyeBoe 3HaYeHue A1 NepBUYHOIo cokpaweHusa Bbibpocos PCDD/F Bo Bce npupofHblie cpefbl.

7.7.1.3 B 30Hax pekynepauyun aHeprum nedvyein Hanbonee BaXHOW 3afadeli siBNseTca npegoTBpalieHue
NoBTOPHOro o6pasoBaHns PCDD/F. CneayeT yaenutb 0c060e BHMUMAHWE HanM4mMi NPEKypPCcOpPoB U AeTaslbHO-
MYy NPOEKTUPOBAHWUIO TeMNnepaTypHbIX 30H, rae Benuk puck oépasosaHna PCDD/F.

7.7.2 MpepynpexaeHne noBTOpHOro obpasoBaHnsa PCDD/F B cncteme OUYUCTKM ObIMOBbIX ra3oB

7.7.2.1 CokpauweHne BpemMeHn npebbiBaHUA Nbl/1IEHACbIWEHHOTO rasa B 30He Temnepartyp ot 450 °C go
200 °C cHuxaeT onacHocTb ob6pasoBaHuss PCDD/F 1 aHanornyHbiXx COeANHEHNIA.

Ecnu nbineypaneHne npons3BogMTCsa B 3TOM AuanasoHe Temnepartyp, Bpemsa npebbiBaHnsa 30/1bHON Nblan
B 3TOIi 30He MpoasieBaeTcs, YTO yBenmunBaeT puck obpasosaHnss PCDD/F. O6opygoBaHue ans nolneypane-
HMs (Kak npaBunio, nNpeactaBnswowee cobol 3N1eKTpocTaTUYeCcKMe MblIeY/I0BUTENIN U pPYKaBHble (PUALTPbI),
aKcnyaTtmpyemoe npu temnepartypax cBbiwe 200 °C, yBenuumBaeT puck obpasosaHuss PCDD/F. Temnepa-
Typa Ha BXxofe B 30HY nblieygasieHna AOoJ/IXHa noafepXmBaTbCcAa Ha ypoBHe Hmke 200 °C, yto gocturaetcs
cnegywowmnm obpasom:

- OOMOJIHUTENIbHBIM  OXJTAXAEHMEM KOT/Na: YCTaHOB/IEHME B KOT/le TemnepaTtypHoOro pAuanasoHa
450 °C — 200 °C camo no cebe g0O/HKHO OrpaHMyYnTb Hanuune nNblv, NpegynpegusB nepegavy aTon npobaembl
Aanee no TEXHO/I0TMYECKON LEenoyke;

- YCTAHOBKOW 6allHK C pacnbli/IMTENIbHbIM OPOLUEHNEM /1 CHWKEHUS TemnepaTypbl Ha BbIXO4e M3 KOT-
na fo ypoBHA Huxe 200 °C Ha nocnefywLwmx ctagmax 04UCTKN OT Nblau,

- NOMHbIM OXNaxjeHueM [0 TemnepaTtypbl npuMepHo 70 °C, 4TO OCyLEecTBMSETCA Ha NpeanpuaTusax,
rae oxnaxgeHue KoTna oTCyTCTBYeT, M 0ObIYHO TOIbKO TaMm, r4e CylecTByeT MOBbILWEHHAasA 0nacHOCTb 06pas3o-
BaHWS AUOKCMHOB B CBA3MN C XapakTepoMm CXuraembiX OTXOA0B (Hanpumep, OTXOAbl C BbICOKMM COAepXaHneM
NOINXNIOPNPOBaHHbIX AndpeHunoB). OxnaxaeHue go 70 °C aBnseTca 06WENPUHATLIM NOAXOA40M Ha 3aBofax
MO CXWFaHWI0 ONacHbIX OTXOA40B B XMMWYECKON MPOMbILWIEHHOCTH.

MoxeT ObITb peannsoBaH TennoobmeH ras/ras (ra3 u3 ckpybbepa Ha Bxoge/ras m3 ckpybbepa Ha Bbl-
xope).

1.1.2.2 OueHka NPUMEHMMOCTU AaHHOTo noaxoda npusegeHa B 1abnuue 24.

Tab6nunya 24 — OueHka NPUMEHUMOCTM NOAXOAOB K NPeAoTBPaLLEHMIO MOBTOPHOr0 o6pasoBaHns PCDD/F

Kputepun OueHka npyMeHuMocTU/NprMeYyaHvie

Bua otxon08 OC06€eHHO BaXXHO YAE/UTL BHUMaHVE Ha/IMyuio OTXOA0B, COAEPXaLLyX NOMXIo-
pVPOBaHHbI AndheHn, NoBbIWAKLWMA onacHocTb obpasoBaHus PCDD/F

[mana3oH pasmepoB npeanpu- Moaxon, NPUMEHMM Ha BCEX NPeANpPUATUAX He3aBMUCUMO OT pasmepa
ATUIA

HoBble/gelicTBytowme npeanpu-  CnoxHee BHeAPUTL B CYLLECTBYIOLLVE TEXHOIOTMYECKME MPOLIECCHI
ATNA

MexTexHonornyeckasi Copme- 3HauuTe NbHble NPO6eMbI MPUMEHUTESBHO K TEMNEPaTyPHOMY PEXUMY
CTUMOCTb
KntoueBble hakTopbl Het

Ha pgeiicTBylowmx npeanpuaTusax nofobHble M3MEHEHUs TPebylT AeTaslbHOro nepecmoTpa npouecca
OUNCTKN [bIMOBBIX ra3oB, 0OCO6EHHO B YacTu pacnpeeneHunsa Tenna v ero UCnosb3oBaHus.

Ha cywecTBylowWnx npeanpusitTusix, rae Teepable oTX04bl U AbIMOBbIE rasdbl y)Ke obpabaTbiBalOTCs C 3d-
(PEKTMBHbLIM paspylieHneM 06pa3oBaBLUIMXCA AMOKCUHOB (Hanpumep, uM3bupaTenbHOe KaTaJMTuyeckoe BOC-
CTaHOB/IEHME MPUMEHUTENILHO K rady B COYETaHWWM C TEPMUYECKOW 06paboTKOW 30/MbHONI MbiAKN), NpenmylLlie-
CTBa BHeApPEeHUs 3TOro noAxofa cokpaiwatTcs.
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7.7.2.3 2TOT noaxo4 NpuUMeHaeTca Tam, rge:

- cyuw,ecTByeT 06eCNOKOEHHOCTb B OTHOLWEHNN BO3MOXHOro o6pasoBaHnsa PCDD/F B pamkax Te€XHOM0-
rmMyeckoro npouecca;

- cyuiecTByeT 06€CNOKOEHHOCTb B OTHOLIEHUM KOoHUeHTpauuii PCDD/F a6cop6eHTax CUCTEM OYUCTKU
AbIMOBbIX ra3oB, HYXAaLWNXCca B yaaneHuu;

- CXuUraemble BMAbl OTXOA0B HECYT BbICOKYH OonacHOCTb o6pa3oBaHua PCDD/F.

7.7.3 YpaneHue nonumxaopugHoro gebeHsonapagnokcuHa/nonuxaopmngHoro gmbeHsodypaHa c
NOMOLLBbIO CEJIEKTUBHOIO KaTa/INTUYECKOro BOCCTaHOB/1IEHUSA

7.7.3.1 Cuctembl SCR ucnonb3yTca gna cokpaweHnsa cogepxanHna NOx. OHM Takxe paspyliarT ra-
3006pa3Hblie PCDD/F (He cBsi3aHHble yacTuuamuy) ¢ NOMOLLbID KaTa/IMTUUYECKOTr0 OKWUC/IEHUS; B 3TOM Criyyae
cuctema SCR gonxHa 6bITb paspaboTtaHa cooTBeTcTBylWaa cuctema SCR ¢ 601bWMM KOIMYECTBOM C/10-
eB, Yem npocto ansa yganeHnsa NOX. MNpu atom gocTturaetcs agphekTuBHoCcTb yganeHns PCDD/F ot 98% fo
99,9 %.

Ona KOMOGMHMPOBAHHOIO cokpauwieHusi cogepxaHuss NOx n PCDD/F B cucteme SCR 06bl4HO TpebytoTcs
[Ba-Tpu cnoa kartanusartopa.

Mpwn cxuraHnm oTxofoB 6onblwasn yactTe o6pasoBaBwmxcs B Bo3gyxe PCDD/F cBa3aHa Mblfiblo, OCTaslb-
Has MX YyacTb HaxoAuTCA B ra3oobpasHOM COCTOSsHUM. MeToAbl MblaeyfaneHus MNo3BONAKT M3BMeYb Mbllb,
cogepxauwyw PCDD/F, a cuctembl SCR (1 gpyrve kataautmyeckme MeToAbl) TOMIbKO paspyllaldT MeEHbLUYHO
yactb PCDD/F, Haxogsuycsa B ra3006pa3HoM cocTosHun. CoveTaHne noineypaneHus cyganeHmem PCDD/F,
KaK npaBusio, No3BONAET NOJSYyYMTb Camblii HA3KUIA o6Wwmin o6bem Bbibpocos PCDD/F B atmocchepy.

7.7.3.2 OueHka NPMMEHUMOCTM faHHOro nogxoga npusepeHa B Tabnuue 25.

Tab6nunuya 25— OueHka NPUMEHUMOCTY N36MPaTE/IbHOTO KaTa/IMTUYECKOr0 BOCCTaHOBNEHUSA A1 ycTpaHeHuss PCDD/F

Kpurepuii OLeHKa MPUMEHMOCTW/NPUMEYaHNE
Bug oTx0a08B MprYMeHM K Nt06bIM BUAAM OTXOZ0B
[Jvana3oH pasmepoB npeanpu- MpyYMeHUM Ha NpeanpUsTUSIX TI060ro pasMepa, XoTs Hanbosiee IKOHOMUYECKM
ATNIA 060CHOBaHO NMPUMEHEHVE Ha CPEeAHMX M KPYMHbIX NPeAnpUATUAsSX B CBA3W C Kanu-

TaJ/IbHbIMUN 3aTpaTtamMmn

HoBble/geiicTBytowme npegnpu-  [pu npuMeHeHUM B KOHUE npolecca 06paboTku (Hanbonee 4yacTo) cuctema mo-
ATna XET 6bITb f06aBMEHa K II060MY TEXHO0rMYeckoMy npoueccy. CnoxHas mogep-
HM3aLMA 415 UCMO/Ib30BaHNS Ha MPOMEXYTOUHBIX CTaaMsX

MexTexHosoryeckasi Copme- Lienecoo6paseH Tam, rae Takke Tpebyetcs 3HauMTe/bHOe COoKpallleHne coaepyxa-
CTUMOCTb Hust NOX. MoforpeB AbIMOBbIX ra30B, Kak Npaswio, TPEBYETCs A1 AOCTUKEHUA
pabounx Temnepartyp M3bupaTenbHOro KaTa/IMTMYECKOr0 BOCCTaHOB/IEHUSA

KntoueBble hakTopb! MpocTpaHcTBO, HEO6X0AMMOE A/t 060pYyA0BaHUS U3BUPATE/IBHOMO KaTanmTuye-
CKOTO BOCCTaHOB/IEHMS

7.7.3.3 MNpu peanusaumm 3TOro nogxoga Hambonee 3HAYMMbIMW KOMMEKCHbIMW BO34ENCTBUSAMU Ha
OKpYyXawlLyo cpeay ABMATCA:

- noTpebneHne sHepruu ANA NOBTOPHOIO Harpesa [bIMOBbIX ra3os A/15 LOCTMXEHUA HeobxoaMMoi npu
n3bupaTenbHOM KaTaMTMYeckOM BOCCTAHOB/IEHMM TeMnepaTypbl peakuuu;

- MOCKOJIbKY NpW n“cnosb3oBaHun gaHHoro noagxofa PCDD/F pa3spylwaloTcs, OHU He nepexonsdT B TBep-
Oble 0TXoAbl (KaK NpU HEKOTOPbIX TEXHOIOTMAX agcopouunn).

MacwTab KOMMAEKCHbIX MPENMYLLECTB ANA OKpyXalLleid cpefbl, CBA3aHHbIX C paspylweHneM BMecTo
agcop6unn PCDD/F, 6yget 3aBuceTb OT NpeAoTBpaLLEHNSA PUCKOB, CBA3AHHbIX C NOCNeAylowWwnm obpalieHem
c oTxogamu, cogepxawumm PCDD/F.

7.7.3.4 Db PeKTUBHOCTb YHUUTOXEHMS razoobpasHbix PCDD/F coctaBnset ot 98 % po 99,9 %, o6e-
crneyvMBas B COYETaHUW C APYTMMW NOAXO4AaMMW K OYMCTKE AbIMOBbLIX ra3oB KOHLUeHTpauuu Hmxe 0,1 Hr TOKCu-
Yeckoro akBmBasieHTa/mM3, yalle BCcero Haxoascb B gnanasoHe 0,05—0,002 Hr/M3 TOKCMYECKOTO 3KBMBAsIEHTA.

Kak npasuno, SCR npumeHseTcsa nocse nepBoHavyasibHOro obecnbinneaHusa. Mbifb, kOTOpas yganeHa
Ha aTane npegBapuTesibHOro obecnbiiMBaHusa, byget HecTn ¢ coboii agcopbuposaHHble PCDD/F (3To MoxeT
ObITb MX 6onblwasa yactb). OTxoAbl 3Tana nNpeABapuTenbHOro o6ecnbiiMBaHNUA, Takum 06pa3oM, MOryT 6biTb
3arpssHeHbl PCDD/F BHe 3aBUCMMOCTM OT TOro, npumeHsietca SCR unu HeT. Takum 06pa3om, YHUUTOXEHME
PCDD/F aBnseTcs npenmyuiectsom SCR B yactv obecneynBaemMoro cokpaweHus 3arpsa3HeHHOCTU OTXOZ0B,
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o6pa3oBaBLINXCA B CUCTEME OYMCTKM AbIMOBBLIX FA30B TOJ/IbKO B TeX C/yyasx, korga fasee npuMmeHsieTcsa Ao-
OYMCTKA OT NMbINN.

Tawm, rge oTxoabl, o6pa3oBaBLIMECH B CUCTEME AO00YNCTKM AbIMOBbIX ra3oB, HanNpas/AlTCA 3a npeaensl
npennpuATUNA, 3TO0 NPUBOAUT K 06LLEMY COKpalleHUo BbIBpOCOB AMOKCMHOB BO BCe cpefbl. Ecnn cogepxaliune
OVNOKCUH OTXOAbl U3BEKAKTCA OTAENbHO (HanpMmep, € NOMOLLbIO Yrs) U3 ApYrMx oTX040B, 06pa3oBaBLUNXCA
B CUCTEME OYMUCTKM AbIMOBbIX ra30B, M NepexuralwTca Ha NpeanpuaTin, ecnv 3To paspeweHo, To obwee co-
KpalleHne cogepxaHusa nogo6HbIX 3arpA3HAILWMX BewecTB B 0TXo4axX, KOTOpoe MOr/o 6bl 6bITb 4OCTUTHYTO C
nomouwbio SCR B KayecTBe AOMOMHUTE/IBHOTO MeToAa paspyleHus nogobHbIX BEWECTB, 0Ka3blBAETCA MeHee
3HAUYUTENbHbIM.

NOx o6pabaTbiBatoTcsa npu SCR ogHoBpemeHHo ¢ PCDD/F, o6ecneunBas 04eHb HW3KME BbIOPOCHI OK-
cnaos asorta.

B Tex HemMHorux cnydasax, korga SCR npumeHaeTtcda nepeg ApYrMMn cucTemamMym OUYUCTKU ObIMOBbIX ra-
30B, c/lefyeT OTMeTuTb, YTo B 6/10ke SCR He moryT obpabaTtbiBaTbCsa CBA3aHHble Nbinbio PCDD/F, 4Tto Tpeby-
eT nocnegyloLwero nolieyganeHua 418 COKpalleHnsa Ux cofepxaHns.

7.7.4 YHUUTOXEHUE NONNXN0PNAHOro gebeHsonapagnokcuHa/ noamxsaopuagHoro anbeHsodypaHa
C UCMNOJIb30BaHNEM KaTa/IMTUYECKUX PYKaBHbIX (huibTpoB

7.7.4.1 OnA cHmwkeHus BbibpocoB PCDD/F ncnonb3ywTca NMb60 nponuTaHHble KaTanvm3aTopom husib-
TpoBasnbHble pykaBa, MM60 PUIbLTPOBA/IbHOE BOJIOKHO, B KOTOPOM Katanu3aTop 6bls1 HENOCPEeACTBEHHO CMe-
lWaH Cc opraHnu4yeckuMm maTtepuasioMm npu Npou3BOACTBE BOJIOKHA.

Fazoo6pasHble PCDD/F nyywe paspylwarTcs Ha Kataamsatope, yem B cnydae agcopbuum yrnem (kak
B cucTemax, npegycmaTtpusatowmx seegeHune yrns). ®pakyma PCDD/F, cBsi3aHHbIX YyacTuyamu, MOXeT ObiTb
yfaneHa nytem cunbTpauuun. KatanmsaTop He okasblBaeT BNUSAHUA Ha pPTyTb, U MO3TOMY, Kak npaBuio, Heob-
XOAMMO NPUMEHEHNE AONOSHUTE/IbHbIX METOAO0B (Hanpumep, akTUBMPOBAHHOTO YIS UM CEPHbIX peareHToB
W T A4.), 4yTobbl yaannTb pPTYTb A0 YPOBHSA, HEOO6XOAMMOrO A8 COOTBETCTBUA COBPEMEHHOMY npefesibHoOMY
3HayYeHUo BbIBPOCOB B aTtmocdepy.

TemnepaTypa rasa Ha BXxoAe B pykaBHbI huNbTp AO/KHa ObiTb CBbiwe 190°C ans obecnevyeHuns ad-
goekTMBHOro paspyweHus PCDD/F v gnsa npepoTepauwieHun agcopoumn PCDD/F.

7.7.4.2 OueHka NpPMMEHMMOCTW faHHOro noaxofa npusefeHa B Tabnuue 26.

Ta6nuuya 26— OueHka NPUMEHUMOCTU KaTasIUTUYECKUX PYKaBHbIX (OU/IbTPOB

Kputepuii OueHka npyMeHMMocTU/NprYMeYyaHvie
Bug oTxon0B No6oin
[nana3oH pa3mepos npegnpu- o6oii

ATWN

HoBble/gelicTBytolme npeanpu-  3TOT NOAXO[ NPYMEHSIETCS KaK A4S HOBbIX, Tak U A1l CYLLECTBYHLMX TEXHOMOMM-
ATUSA UEeCcKMX NpoLLeccoB

MexTexHonornyeckas cosme- Heob6xoaumo 40MOTHUTENBHO PacCMOTPETL COKpalleHe COAepKaHna pTyTu
CTUMOCTb
KntoueBble hakTopbl Het

7.7.4.3 Tlogxon NpUMEHANT TaMm, rge:

- HYXHO A0CTU4Yb YPOBHA Bbi6bpocoB PCDD/F Huxe 0,1 Hr TOKCMYEeCKOro akBMBasneHta/M3;

- OTCYTCTBYWOT n/iowagu ana pasmeweHnsa cuctem SCR u yxXe NPUMEHAIOTCA asibTEPHATUBHbBIE METOAbI
cokpauieHusa cogepxaHua NOX;

- a/ibTepHaTUBHbIE CPeACcTBa yAalleHUsa pTyT YXe NPpUMeHSATCa (KataiuTmyeckne pykaBHble OUNbTPbI
He yaanswT PTyTh).

7.7.4.4 Tpwn peannsauunmn 3aToro nogxoga Hambonee 3HauynMTesibHble KOMMJIEKCHbIE BO3AECTBUSA HA OKpY-
XarlLyo cpefy BO3HUKAIOT BCeACTBME aHepronoTpebaeHna npu nepenajge fasfieHNa B PyKaBHbIX uibTpax
(Takxe, Kak 1 npyu Ncnonb3oBaHUN N06bIX PyKaBHbIX (OUILTPOB).

Katanutnyeckne cunbTpbl, Kak nNpasBuio, UCNOJMb3YHTCA B KaYyeCTBE 3aMeHbl APYrux usbTPOB, KOTO-
pble MOryT agcopbupoBaTtb AMOKCUMHbLI NMOCPELCTBOM BBEAEHUA aKTUBUPOBAHHOIO yris. Mcnosnb3oBaHue ak-
TMBMPOBAHHOIO YINA OAHOBPEMEHHO obecrneuymBaeT NOI/MOWEHNe MeTas/IMyeckol pPTyTu, Takum obpasom,
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yfaneHne akTUBUPOBAHHOIO YrNa MOXEeT NMPUBECTU K YBe/SIMYEeHUI0 BbIGPOCOB PTYyTW B aTMocdepy, ecnn He
NCMNO/b3YIOTCA anbTepHaTUBHbIE MeToAbl yAaNeHUs pPTyTu.

7.7.4.5 OhdhekTMBHOCTb YHUUTOXeHMss PCDD/F Ha 3aBogax no cxuraHmio TKO ¢ ucnonb3oBaHnem KaTa-
NINTUYECKNX PYKaBHbIX (PUABLTPOB cocTaBnseT 6osee 99 %. KoHueHTpauun PCDD/F B BbiGpocax cocTaBnsaoT
MeHee 0,02 Hr TOKCMYecKoro akBmBasneHTa/M3 Npu KOHLEHTpaumnsax Ha Bxoge B 1,9 Hr/m3. dunbTpbl Takke obe-
cneymBaloT MblieypaneHue.

7.7.5 YHNUTOXEHME MOAUXSIOPUAHOro gebeH3onapagnoKCuHa/nonnxaopmaHoro gméeHsodypaHa
C NOMOLLbIO nepexuraHns agcopbeHToB

7.7.5.1 Yronb ucnosnb3yeTtcs A8 NOrOWEHNS ANOKCMHOB (M PTYTW) HA MHOMMX yCTaHOBKax ANs CXWU-
raHns oTxo4oB. Tam, r4e UCNoNb3ylTCA MeToAbl U3BJ/IEYEHUS PTYTU, KOTOpble o6ecneynmBalT AOCTaTOYHbINA
YPOBEHb yaasneHus (T. €. NO3BONSAOWMNE U3BMEKAaTb ee C 60/blueli CKOPOCTbO, YeM OHa nocTynaeT, YTobbl U3-
6exartb unpKynauum u, cnefoBaTenbHO, BblIGPOCOB), BbIXOA, AMOKCMHOB MOXHO CHU3WUTb 3a CYET nepexuraHus
apcop6upoBaHHbix PCDD/F npu o6paTHoit 3akayke B neyb. O6GbIYHO AOMNOMHUTENLHOE yAasieHue pTyTu obe-
crneynBalT CUCTEMbI MOKPO OYMCTKM C HU3KMM BOAOPOAHLIM MokasaTesieM. [OTOKMU rasa ¢ HU3KON KOHLEeHTpa-
Uuen consHon KMCNoTbl MOTyT He obecneuynTb AOCTATOYHYIO CTEMNEHb yAaneHus pTyTu, YTo6bl MCNOMb30BaTb
3TOT noAaxoa.

Mpumepbl NPUMEHEHNA 3TOT0O MeTofa BKAKYaT nepexuraHue:

- afcopbeHTOB HEMOABUXHOM KOKCOBOI Kanowu;

- 3axBa4YeHHbIX NOTOKOM afACcOp6EeHTOB M3 aKTUBUPOBAHHOTO YI/IS;

- HamnoJIHEHHbIX YI/1IeEM BCTaBOK, KOTOPble WCNOMb3ylTCA ANA agcopbuum [UOKCUMHOB B ckpyb6bepax ¢
BOASAHbIM OpOLUEHWEM M NpefoTBpaLLeHns Tak Ha3blBAeMOoro «adekra namaTm».

OCHOBHOW NpUHLWN 3aKIK4YaeTcsa B TOM, YTO OTXOAbl CUCTEMbI OYMCTKM AbIMOBbIX Fa3oB, cofepXxaline
PCDD/F, npu onpefesieHHbIX 06CTOATENLCTBAX MOTYT OblTb YHUUTOXEHbI NYTEM CXUTaHWSA X B TON Xe MyCOo-
pocXuraTenbHOM neyn, YTO CHUXaeT obwunin o6bem obpaszoBaHus PCDD/F.

7.7.5.2 OueHKa NPUMEHMMOCTU AAHHOT0 Nogxoda npueBefeHa B Tabnuue 27.

Tabnuya 27 — OueHKa NPUMEHUMOCTU NepexuraHus abcopbepos

Kputepuii OueHka npuMeHMmocTu/nprmeyaHne
Bug otxonoB Jo6oii
[vana3oH pa3mepos npeanpu- INo6oin

ATUIA

HoBble/gelicTBytolme npeanpu-  MOXeT NPUMEHSITLCS Ha HOBbIX U CYLLECTBYIOLLMX NPEANpPUSTUSIX
ATNS

MexTexHonormyeckass cosme- B OCHOBHOM MOAXOAMT TOMBKO /711 OTXOA0B KOHKPETHbIX 3Tanos abcopbuum
CTUMOCTb PCDD/F (Hanpumep, HEMOABWMXHbIX KOKCOBbIX Kasloll M BKNaZ0K B CKpyb6epbl
C BOAsHbIM OpOLUeHneM ¢ abcopbepom AMOKCUHA) B TeX crydasix, Korga ectb
Apyrve cpefcTsa, No3BoNsoLWmMe n3bexarb 0CaxaeHUss PTyTU 1 BO3MOXHOCTUN ee
BbIGpOCOB

KntoueBble hakTopbl Het

7.7.5.3 CywecTByeT pUCK peuupKynsaumm metansindeckon ptytu (U, cnegoBaTefibHO, BbIGPOCOB), ecnu
3Ta TEXHONOrMA He npegnonaraeTt NPUCYTCTBUA CPeACTB A5 yAasieHus pTyTU B COOTBETCTBYHOLWUX o6bemax.

7.7.5.4 PCDD/F, cogepxalimecs B TBEPAbIX 0TX0AAX, YHUUTOXAKTCHA B pamMKax TEXHO/I0TMYECKOro npo-
uecca, a He nepexolAT B OTXO/AbI.

7.7.6 Aficopbuma MOMMXAIOPUAHOIo Ae6eH30napagmoKCMHa/NoNMXI0PUAHOro AnbeH3odypaHa
nocpeacTBOM BBefEHUs aKTMBMPOBAHHOIO YI/IA UK APYTrUX peareHToB
7.7.6.1 AKTI/IBI/IpOBaHHbIVI yronb nogaeTcd B rasoBblii NOTOK, rae OH cMmewnBaeTCcAa C AbIMOBbIMU ra3amMmu.

AKTUBMPOBAHHbI Yyrosib BBOAAT OTAE/IbHO WM B COYETAHUM CO LEJSIOYHbIM PeareHToMm, 06bIYHO W3BECTbi0
nnm 6ukapboHaToM HaTpus. BBegeHHble LWenoYHble peareHTbl, MPOAYKTbl UX peakuun 1 yronbHblli afcopbeHT
3aTeM cobupaloT B Nbljiey/10BUTE b, NPEeACTaBASAwWMiA co60l, Kak NpaBnio, pykaBHbI unbTp. Agcopbuns
PCDD/F npoucxoguT B NOTOKe rasa n Ha c/oe peareHTa, o6pasoBaBLIeMCA NPU UCMOb30BaHWUW 3arpaxjao-
Wux (Hanpumep, pykaBHbIX) unbTpoB. AgcopbupoBaHHble PCDD/F n3BnekawTcs ¢ gpyrmmun TBepAbIMK OT-

35



FOCT P 55837—2023

X04amMun 13 pyKaBHOro pusibTpa, 3/1eKTPOCTaTUYECKOro NbINeYN0BUTENA UM APYTNX NOCAEAYOWNX YCTPOUCTB
NblNeynoBAEHUS.

AKTUBUPOBAHHbLIN yrosib AEMOHCTPUPYET BbICOKYIO 3D eKTUBHOCTbL nornouweHns ptytm n PCDD/F.

PaznnyHble BUAbl aKTUBMPOBAHHOIO YIS XapaKTepu3yrTcsa pas/finyHoin 3 eKkTMBHOCTLIO agcopbuunm,
YTO CBSA3@HO C OCOBGEHHOCTAMU YrNepoAHbIX YacTul, Ha KOTOpble, B CBOKW O4vyepefb, BAMAET NPOU3BOACTBEH-
HbIli NpoLecc nx NPoM3BOACTBA.

MuHepasbHble afcopbeHTbl (Hanpumep, MOPAEHUT, LEOSINT, CMECU FIMHUCTbIX MUHEpPasioB, UIN0CK-
niMKaT M 4ONIOMUT) TakXe MOryT mcnosb3oBaTtbcs Ansa agcopbunm PCDD/F npu Temnepatypax go 260 °C 6e3s
pucka BO3ropaHusi pykaBHoro cunbTpa. Takke Mcnosnb3yeTcsa 6ypoyrosibHbI KOKC.

7.7.6.2 QOueHka NpMMEHUMOCTM JaHHOro noaxofa npueefeHa B Tabnuue 28.

Tabnuuya 28— OueHka NPUMEHUMOCTM UCMOMb30BaHNA Yria anga yaaneHns PCDD/F

Kputepuii OueHka npyMeHMMocTU/nprMeyaHvie
Bug oTxonoB o6oii
[nana3oH pa3mepoB npegnpu- To6oii

ATWN

Hogble/gelicTytowme npeanpu-  MpUMEHUMbI K 060MM — IETKO MOAEPHU3MPYIOTCA B GO/BbLUMHCTBE Cly4aeB
ATNA

MexTexHonornyeckas coBme- MoxeT 6bITb MPUMEHEHO TaM, rfe Y)Xe UCMO/b3YHTCA pyKaBHble IUNbTPbI
CTUMOCTb
KntoueBble hakTopbl Het

7.7.6.3 BypOyrosibHbIil KOKC, NO OueHKam, 60/1ee 3KOHOMUYEH, YEM aKTUBMPOBAHHbLIN yrosb. B uenom
notpeb6seHne 6ypoyrosibHOro Kokca Bbllle, YeM aKTMBMPOBAHHOIO yrasa (4o AByx pas).

7.7.6.4 Obpa3sylTcs TBepAble 0TX0A4bl, COAepXaline aacopbupoBaHHbie 3arpa3HaLLMe BelwecTBa. Ko-
NINYECTBO 3arpsA3HALWUX BELWECTB, YAa/lleHHbIX BMECTE C peareHToM, 06bIYHO MEeHbLIe, YeM TO, KOTOpOE yaa-
NIEHO C Nbl/IbI0 nocpeacTBOM 3dhhekTUBHOro noineyganedus. o 80 % PCDD/F ygansieTcs ¢ nNbiablo. 3arpss-
HEHHble MPOAYKTbl peakuuin cucTemMbl ra3004MCTKM B HEKOTOPbLIX CAy4vYasX MOXHO MCNOMb30BaTb B KayecTBe
HeliTpannsyuero cpeacrea B ckpybbepax CTOUYHbIX BOA, YMEHbLIAsA TEM CaMbIM KOJIMYECTBO HEOOXOAUMBbIX
NepBUYHbLIX MaTepnanos, KOTOpble AO0/MKHbI A406aBNATLCA HA cTagMm 06paboTKM CTOYHBLIX BOA. AKTUBUPOBAH-
HbI Yro/lb UM KOKC TakXkKe ynaBAnBalT TsXenble MeTasnbl, Hanpumep, pTyTb, U3 CTOUYHbIX BOA, NPW 3TOM He
06pasylTca HUKakMe TBepAble OTXO0Abl, 3a UCK/IHOYEHMEM HE pacTBOpMMOro B Boge yrnsa. CyuiecTByeT BbICO-
KMA pUCK BOCMaMeHeHus W, cnefoBaTenibHO, TpebyeTca cob6agaTh YyCUNEHHble Mepbl 6e3onacHOCTM npu
XpaHEeHUN 1 TPaHCMOPTMPOBAHMUN aKTUBMPOBAHHOIO YIS M KOKca.

7.7.7 Apcopbuns PCDD/F B HENOABWMXHOM c/l0e (Ha cTaTuyeckux unbtpax)

7.7.7.1 ®uNbTPbI HEMOABWXHOTO CMOS M3 aKTUBMPOBAHHOIO YIS MCMO/b3YIOTCA KakK AONOMHUTENbHbIN
METOJ, OYMCTKA AbIMOBbIX Fa30B, 06pPa3yLWMNXCSA NPU CXXUTaHMM GbITOBLIX M OMACHbIX 0TX040B. C NOMOLLbIO
3TOW cucTeMbl afcopbumm MOXHO A06GUTLCSA OCaXAeHUs BeLWecTB, COAepXaluxcs B AbIMOBbLIX rasax npu
OYeHb HU3KUX KOHLEHTPaLMSAX C BbICOKON 3hPeKTUBHOCTLIO. BypoyronbHbIil KOKC, 06pa3yrwuiics B npoyecce
KOKCOBaHUA B MOAOBbLIX Neyax, UCnosb3yeTcs B afcopbepax NOABMXHOIO Cos.

MoKpble M Cyxue KOKCOBbI€ KaslolKn WCNOMb3YKTCA NPU CXKUTaHWM OTXOLOB. MOKpble CUCTEMbI A0MNO0N-
HAIOTCA BCTPEYHbIM MOTOKOM BOAbl, KOTOpas OMbiBaeT KOKC. lNpu 3TOM TemnepaTypa B peakTope CHumxaeTcs,
a HEeKOTOpble M3 HAKOM/IEHHbIX 3arpsA3HAILWNX BELWECTB BbIMbIBAOTCA M3 hunbTpa. Korga BMecTo Kokcalyrns
MCMOb3yeTCA aKTUBUPOBaHHbIA Oypbllii yronb, He TpebyeTcsa NOAOrPeEB AbIMOBbIX Fa30B BbiLIE TOYKM POChI
KACNOTbl YU MOXHO 3D (PEKTNBHO Aaxe paboTaTb C «MOKPbIMU» WUAN BOLOHACHILLEHHbIMU AbIMOBLIMUN Ta3aMu.
Mo 3Toil npuuymHe apcopbep akTMBMPOBAHHOIO GYpPOro yras MoXeT 6biTb pasmeleH HenocpeacTBEHHO 3a
CKpy66€epomM AbIMOBbIX Fa30B C BOASHbIM OPOLLUEHNEM.

[biMOBbIEe ra3bl MPOXOAAT Yepe3 C/I0 3ePHMUCTOro Kokca NoAoBbIX nevei (Menkoih ppakumm Kokca — oT
1,25 po 5 Mm). D eKT ocaxeHus Kokca NofoBbIX Meyeil 6asnpyeTca Ha MexaHuM3max agcopoéuunn n usb-
Tpauuu. TakuMm 06pa3om, MHOrAa NPakTUYEeCcKM BCE COAEPXaHUEe 3arpsA3HALWMX BewecTB (B YaCTHOCTH, ocTa-
TOYHOE COofepXaHue COMAHOW KMCNOTbl, N1aBUKOBOMN KUCNOTbI, OKCUAbI CEPbI, TAXEeNble MeTansbl) B bIMOBbIX
rasax MoXeT 6bITb HUXE npegesia 06HapyXeHus.
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CyLl,ecTBEHHOII 0COGEHHOCTbIO CUCTEM C MOABMXHBLIM CMOEM SABASETCA WX BbicOKas 3 (heKkTMBHOCTb
NPUMEHUTENBHO KO BCEM BuAam BblOPOCOB 3a cyeT 60/1bWOro 06bema akTMBMPOBAHHOTO YIS, Tak 4To OTK/10-
HEHUSA B mpoueccax CXXUraHus u ra30041MCTKM He BbI3OBYT HEMPUATHbLIX MNOCAEACTBUNA.

[biMOBbIe rasbl HanpaBAAKTCA Ha CNOM aKTMBMPOBAHHOIO KOKCA Yepe3 MHOXECTBO ABOMHbLIX AbIMO-
X040B. a3 TeyeT yepe3 HUX CHU3Y-BBEPX, B TO BPEMSA KakK KOKC NOAOBbIX Meyeil npoxoauT yepes agcopbep
cBepxy BHU3. MocpencTBOM 3TOr0 AOCTUraeTcsa naeanbHoe pacnpejesieHne AbIMOBbIX ra3oB Mo BCeMy ceve-
HM0 abcopbepa u onTUMasibHoe Mcnosb3oBaHme abcopbepa MpUM MUHMMA/IBHOM pacxofe akTUBMPOBAHHOTO
yrns.

B Takux TexXHOMOrn4yecknx npoueccax cnegyeT yaennTb BHUMAHUE KOHTPOJIIO TeMmnepartypbl 1 cogepxa-
HMs CO BO mM3bexaHue BO3ropaHus B KOKCOBOM (puabTpe. STOT QUIbTP MOXET HANOJIHUTLCA MO UCTEYEHUN
onpefeneHHOro nepmoga BpeEMEHU U AO/MKEH ObiTb yaaneH n 3aMeHeH.

Mcnonb3yloTca MOKpblE U CyXue HenoABMXKHbIe KOKCOBble/yronbHble kanowun. MokKpble CUCTEeMbl BKJIO-
4yarT B ce651 NPOTMBOTOYHYHO MPOMbIBKY BOZOIA.

7.7.7.2 OueHka NpMMEHMMOCTN AAHHOrO noaxoga npueegeHa B Tabnuue 29.

Tabnunya 29— OueHka NPUMEHNUMOCTM CTaTUYECKNX KOKCOBbIX (O1/IbTPOB

Kputepuii OueHka npymMeHMMocTU/NpYMeYaHe
Bug otxonoB Mobble. Moaxoaut Ana ovyeHb HEOAHOPOAHBIX M ONACHbLIX OTXOA0B, B KOTOPLIX CO-
nepxaHne PCDD/F MOXET ObITb BbICOKMM M3-3a CMIOXHbIX YC/TOBUIA CXUraHUs
[vanas3oH pa3mepos npeanpu- Pa3mep He umeeT 3HaveHus
ATUIA

HoBble/gelicTBytowme npeanpu-  MNpUMEHSIIOT B CYLLIECTBYIOLLIMX 1 HOBbIX TEXHOMIOTMYECKUX NPOLECcax
ATNS

MexTexHonornyeckas Copme- MpUMeHAIOT Npu cTagun JoouncTki. Hambonee nogxopsiiee Mecto pasmelle-

CTUMOCTb HUA — nocne ckpy66epa ¢ BOASAHbIM OpoLLEHEM. MOXET UCMO/Ib30BaTbCA A0 U3-
6vpaTesIbHOro KaTa/IMTMYEeCKOro BOCCTAHOB/IEHUSI C MPOMEXYTOUHbIM MOAOrPEBOM
(60MbWIMM B MOKpOIA cucteme)

KntoueBble hakTopbl MpocTpaHCcTBO, HEOGXoAMMOe A1 AOMONHUTENbHOW TEXHOOTMYECKO eanHNLbI

7.7.7.3 Mpun peanusaymmn 3Toro nogxoga Hambosnee 3Ha4YMMbIM KOMMAEKCHbIM BO34ENCTBMEM Ha OKpY-
Xalwlyo cpely ABMAAKTCA 3Hepro3aTpaTbl, Heo6xoaMMble 4715 NPEOAONeHNA NajeHns faBneHus B punbTpe.

MoxapHast oNnacHOCTb MOXET YBE/IMYMTLCA MPU UCMOb30BaHUMN CyXOl HEMOABVXHON KOKCOBOW Kasowmu
B 3aBMCUMOCTMN OT 06LEro ycTpoiicTBa CUCTEMbI OYUCTKM [bIMOBbIX ra30B.

Mpu HacblweHnn oTpaboTaHHbIi aKTUBMPOBAHHbLIW Yronb, Kak NpaBuio, OTNPaB/IAT Ha 3aXxOpOHeHue
Ha MOJITOHbI B KaYyecTBe TOKCUYHOTO oTxoda. Ecnv 310 paspelleHo, ero MOXHO NOABEPTHYTb NepexuraHnio B
neun Ans yHUUTOXeHMS agcopbupoBaHHbix PCDD/F. Mockonbky yronb agcopbupyet pTyTe Hapsaay ¢ PCDD/F,
npu nepexuraHuy otpaboTaHHOro yrna cnejyet yAenuTb BHUMaHWe peuupkynsauum ptytu. cnonb3oBaHue
nepexuraHna npuUBOAUT K HAKOMMIEHUIO PTYTU B CUCTEME, €C/IM He UCMOJb3YITCA AONOMHUTENbHbIE METOAbI
obecneyeHns yganeHus pTyTn, Hanpumep, MOKpas O4yuCTKa KMC/I0TOM MPU HU3KOM BOLOPOAHOM nokasartese.

7.7.7.4 Cokpalw,eHune BbIbpocoB B aTtMochepy:

- PCDD/F agcopbupytoTca Ans cokpalweHus BbIGPOCOB A0 YypOBHS Hke 0,1 Hr TOKCUMYECKOro 3KBMBA-
neHta/m3;

- pTyTb agcopbupyeTtcsa A8 COKpal,eHUs BbIGPOCOB A0 YPOBHA Huxe 30 MKr/m3;

- MblNb cobupaeTcs B PUNbLTP.

7.7.8 Mcnonb3oBaHue yrnecogepxawunx martepuanos ansa agcopbumn PCDD/F B ckpyb66epax c
BOOAHLIM OpOLLUEHNEM
7.7.8.1 Ons apcop6bumn PCDD/F WMPOKO UCNOMAb3YKTCA MOJUMEPbLI, UMNPErHUPOBAHHbIE YI/IEM U 06-

Nnapgarwouwme BbICOKOI YCTOWYNMBOCTLIO K KOppo3un. PCDD/F agcopbupyoTcsa Ha 3TM NoNMMepbl B cKpybbepax ¢
BOAAHbIM OpOLIeHWeM, rae TunmyHasa pabouyas Temnepatypa coctaBnsfeT 60 °C — 70 °C. Ecnm Temnepartypa
NOBbIWAETCS BCEro /INWb Ha HECKO/IbKO rpagycoB Llenbcus wuam ecnu KOHUEeHTpauust AUOKCUHA B rase CHU-
Xaetcs, nornoweHHble PCDD/F moryT gecopbupoBartbCcsl B rasoByt ¢hasy M cnocob6CTBOBaATb YBEIMYEHUHD
BbIGpPOCOB B aTMOCepy. DTO TakkKe MOXET NPUBECTU K yBEIMUYEHUIO 3HAYEHUS TOKCUYECKOro 3KBMBa/ieHTa B
oTxofgax, obpasywuimxcsa B ckpybb6epax ¢ BOAAHBIM OpPOLIEHUEM.
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[lo6aBneHue kK ckpyb6b6epy 6alleHHOW Hacagku, KoTopass COLEPXUT NOUMNPONUIEH C yrneM, NpeaocTaBs-
nsietT BO3MOXHOCTb Bbl6OpoUHO abcopbunm PCDD/F (pTyTb Hacagkoi He abcopbupyeTcs). ITOT maTepuan
HacblWaeTcs nocsie onpefesieHHOro nepuoja BpemeHu. No3ToMy HacCbILWEHHbIR MaTepruan Hago nepuogunye-
CKN M3BNeKaTb A/ NOCNeAYHLWEero KOHEYHOro pasMeLeHnsa UM, ecnm 3To AONYCKAETCs, CKUTaHUsa B Medn.

Mpn BXOAALWMX KOHLEHTpaumax 6— 10 HF TOKCMYeCcKOro akBmBaneHTa/m3, adhpekTMBHOCTb yaasieHus 3a-
rPSASHAOLWLMX BELECTB Ha ra3oBoi pase npu Mcnosib3oBaHUM CKkpybbepa ¢ BOASHbIM OpOLIEHNEeM cocTaBnsieT
60 % — 75 %. 3TOT nokasaTefslb MOXHO cpaBHUTb ¢ 0 % — 4 %, KoTOopble AgocTurarTcsa 6e3 Ucnosib30BaHuUA
NPONUTAaHHbIX HANOMHUTENEN.

OTOT NOAX04 MOXET TakKe UCMO0Nb30BaTbCA Ha KPYMHbIX yCTAHOBKax € 6alleHHbIMW Hacagkamu un/wnu B
KOMOUHaUUN C NocAeayrwmMmMmm UM NpeawecTBYOWMMM CUCTEMAMU OYUCTKM AbIMOBbIX Fa30B OT AMOKCUHOB
Ons obecnevyeHnMss COOTBETCTBUS KOHUeHTpauun PCDD/F ycTaHOBAEHHbIM TpeboBaHMsAM (B TOM 4yucne npu
3anycke n ¢ 06BOAHLIMU CMCTEMAMW OYUCTKM AbIMOBbIX Fa30B).

7.7.8.2 MpuMeHUMO K TEM TEXHOJIOTMYECKMM MpoueccaMm, rae yxe BblopaHa MOKpas 04MCTKa, rge npu-
CYTCTBYIOT AOKa3aTenbCTBa HaKoN/IeHUs ANOKCUHA B cKpybbepe ¢ BOAAHbIM OPOLIEHWEM U rAe HeT nocnepy-
lowei ctagum cucTeMbl OMUCTKM AbIMOBbLIX ra3oB, obecneunBaroL el KOHTpPoab gecopo6ummn PCDD/F n3 ckpy6-
6epa Cc BOASHbIM OpPOLLUEHMEM.

MpuMeHAT B KaYyecTBe npeABapuTensHOro puabTpa nepes AONONHUTENBHON CUCTEMON dmabTpaumnmn
ONOKCUHa.

Mcnonb3yT B KA4ecTBe OCHOBHOMO (hunbTpa AN AUOKCUHOB B COYETAHUM C 3/IEKTPOCTATUYECKUM Mbl-
neynosutenem (npu 3aTom TpebyeTcs 6onee kpynHaa GalleHHas Hacagka).

OueHka NpMMEHMMOCTU AaHHOTO noaxoha npueegeHa B Tabnuue 30.

Ta6nuuya 30 — OueHka NPUMEHUMOCTU UCMO/b30BaHWS YIIECOAEPXKALLMX MaTepuasioB B CKpy66epax C BOASHbIM
OpoLUeHVEeM

Kpurepuii OueHKa NPUMEHUMOCTW/NPHMEYAHNE
Bug otxonos Nio6oin
[JvanasoH pasmepoB npeanpu- Be3sge, rae uUcnosb3ytotest ckpyb6epbl ¢ BOASHbIM OPOLLIEHUEM

AT

HoBble/aeiicTBytowme npeanpu-  Moaxod NPUMEHSIETCS HA HOBbIX W AefCTBYIOLMX 06beKTax

AaTns
MeXxTexHosormyeckasa cosme- Tonbko Ans ckpy66epoB ¢ BOAAHLIM OpOLLIEHNEM

CTUMOCTb

KntoueBble chakTopsl 3T0 nerye ocyLecTBUTb B HalLEHHOI Hacadke C MOMOLLBH KayCTUYECKOW cofpl

7.7.8.3 MNoagxon peanusyeTcs Tam, rge ecTb onaceHus no nosoAy koHueHtpauun PCDD/F Ha Bxoge u
X BO3MOXHbIX BbIGPOCOB Ha BbIXOAe U3 CKPyb66epoB C BOAAHLIM OPOLIEHWEM, a Takke Tam, rge Tpebyertcs
3KOHOMMYECKN 3hhEeKTMBHOE COKpalleHne cogepxXaHns AMoKCcuHoB Ha 50 % — 70 %.

7.7.8.4 OTpaboTaHHbIli aKTUBMPOBAHHbIN Yroflb B HEKOTOPbIX C/AyYasix OTNPaBAsAT Ha 3aXOpPOHEHME Ha
NOJINTOHbI B KaYecTBe TOKCMYHOrO OoTXofa. B HEKOTOpbIX C/yyasax OH NepexuraeTcs B MyCOPOCXKUraTesibHbIX
neyax (0gHaKo MHOrga MecTHOe 3aKoHOA4aTeNIbCTBO HE AONYyCKaeT nepexuraHus).

7.7.8.5 PCDD/F NHTEHCUBHO afcopbupyrTcsa Ha YacTuubl yrias B matepuane gunbtpa. Takum ob6pasom,
cokpauiatTca BblGpOCHl, U NpefoTBpawaeTca nposieneHne «adpdekra namatu» PCDD/F. MNMepBoHayasbHble
BbIGPOCHI MOTYT ObITb COKpaLleHbl.

Mpy KOHUEeHTpauuMax B nocTynarwwmx orxogqax 6— 10 Hr TOKCUYeCcKoro akBmeaneHTa/mMm3, ahpeKTUBHOCTb
yAaneHns 3arpAa3HAnLW X BEWeCcTB Ha ra3oBoil hase npu ncnosnb3oBaHuM ckpyb6epa ¢ BOASAHbIM OpPOLLIEHUEM
cocTaBnset 60 % — 75 %. 3TOT nokasaTeslb MOXHO cpaBHUTbL C 0 % — 4 %, gocTuraembiMmy 6e€3 Cnonb3oBa-
HUS NPONUTAHHbIX HANOJTHUTENEN.

JocTuraemble skonornyeckue npenmyLLecTsa TakoBbl:

- npegoTBpalleHne npossneHna adphekta naMmaTu, NornoweHme B ckpybbepax ¢ BOASHbIM OPOLLEHNEM
N CBSI3@HHOI C HUM OMacHOCTW NpopbiBa U Aecopobuunu;

- CoKpauwieHune Harpysks ot PCDD/F Ha nocnepytwouine onepaumm cucTeMbl OYUCTKM AbIMOBbIX ra3os
(ocobeHHO BO Bpems 3anycka);
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- ecsiv oTpaboTaHHbIN peareHT BygeT nepexuraTbCcs B nNeyn, To byaeT UMeTb MecTo 06Liee cokpalieHme
6anaHca Macc gMOKCMHOB u3-3a paspyweHus PCDD/F B neun (koTopoe ob6neryaetcs BblgeneHnem atana ab-
copbuun pTyTH), a HE ero nepegava B TBepAble O0TX0Abl.

7.7.9 WVcnonb3oBaHWe YrosibHbIX CYCMeH3nii B ckpyb6epax ¢ BOASAHbIM OpOLLEHNEM

7.7.9.1 Vicnonb3oBaHWe CyCneH3nm 13 akTUBUPOBAHHOIO yrnsa B ckpyb66epe ¢ BOASIHbIM OPOLIEHNEM MO-
XeT KakK CHU3UTb YpOBEHb BbIOPOCOB AMOKCMHOB C NOTOKOM AbIMOBbIX ra30B, Tak U NpefoTBpaTuTb Hakonne-
HUWe OMOKCMHOB B MaTtepuane ckpybbepa («adppekt namaTm»).

Mpn BOAOPOAHOM nokasaTtene, 6/IM3KOM K HElTpasbHOMY, aKTUBMPOBAHHbIW Yroflb B KOHLEHTpaLuuu, Ko-
neénwowenca oT HECKONbKUX rpamM Ha nuTp go 50 r/n, go6aBnseTca B CUCTEMY, UCMOAb3YSA PUNbTPbI-OTCTOM-
HUKW N8 NPONYCKaHUA XWAKOCTU C COXPaHEeHWeM Yyrns.

MOCKONbKY aKTMBMPOBAHHbLIA Yroflb MMEeT «aKTUBHbIA LEeHTP», MONEeKy/bl AWOKCMHOB nNepejarTcs B
XWUAKOCTW, pacnblinsemble B CKpyb6bepe, n ANOKCUHbI fanee aAcopbupyloTca Ha yronb, rae NpoucxonsaT kaTa-
NUTUYECKNE peakunu.

7.7.9.2 NMpumeHseTcsa TONbKO Tam, rae ckpyb66epbl C BOASHbIM OPOLUEHWEM WUCMO/b3YHTCA C KaycTuue-
CKOW copgoi, 4yto6bl 06ecneyunTb BOAOPOAHbIV MoKasaTenb, 6n3kuii K HeinTpanbHomy. NaOH gonxeH ncnonb-
30BaThCHA A1 ONTMMU3alLMM BOAOPOAHOrO Mokasatens B 060pyAoBaHMM Tam, T4e MCNOMb3yeTcs CycneH3ns
aKTMBMPOBAHHOTO YrNs.

He npumeHseTca oA Cyxmx, MPOMEXYTOUYHbIX U MONYMOKPbIX CUCTEM OYUCTKU AbIMOBbIX ra30B.

7.7.9.3 MNoaxon nucnonb3yeTcsa ANS AOCTMXEHUSA YPOBHA Bbl6pocoB Huxe 0,1 Hr TOKCMYECKOro 3KBuBa-
nexHta/m3.

7.7.9.4 Bbibpocbl PCDD/F cokpauwatTcsa go 0,01—0,1 Hr ToKCM4YecKoro akBmBaneHta/m3. AKTUBMPOBAH-
HbIli YTO/lb, KOTOPbLIA yaansaeTcsa U3 CUCTEMbI, HE 3arpsA3HEH.

AKTUBMPOBAHHbLIN Yronb Takke MOXeT agcopbupoBaTtb pTyTb. [pM yKasaHHbIX Bbllle YCMOBUAX BbIX0O[
pTYyTH, Kak NpaBuio, 3Ha4YnTenbHO HMxe 50 MKr/M3 npu cXuraHuy 6bITOBbIX OTXO40B.

MocKoNbKy aKTMBMPOBAHHLIN yronb npespawaeT S02 B CEPHYIO KUCMOTY, 3TOT MPOLECC TaKXe ABMIAETCSH
3Tanom A00YUCTKM ANna yaaneHua S02.

7.8 CokpauweHune BbIOPOCOB pPTyTH

7.8.1 MNpuoputeTHble Noaxoabl

7.8.1.1 PTyTb 06/1apgaeT BbICOKOI /IETY4YECTbO, NO3TOMY MOYTWN MOIHOCTLI NEpPexoguT B NOTOK AbIMOBbIX
rasoB. MNprvopuTeTHbIMKM MeToAamMu MpPeaoTBpalleHnss BbIOPOCOB pPTyTM B aTMocepy ABASKTCA Te, KOTOpble
No3BOMIAOT NpeaoTBpaTuTbL ob6pasoBaHue pTyTbCOAEPXALLMX OTXOA40B WUAN BK/OYEHWE PTYyTU B COCTaB OTXO-
[0B:

- 3hbekTMBHLIN pa3fenbHblii c60p OTXOA0B, KOTOpPbIE MOTYT cofepXaTb TsXesble MeTassbl, Hanpu-
mep, 6atapeli, akkyMynsTopoB, 3y6HbIX NAOMO U3 aManbraMbl U T. 4.;

- yBEAOM/IEHNE TEX, Y KOro 06pasytTcsa 0TXoA4bl, 0 HE06X04MMOCTN pa3fesibHOro céopa pTyTy;

- BbIAB/IEHWE W/VWIW OrpaHWYeHne MNOCTYM/IEHWSA OTXOAOB, KOTOPble MOTyT ObiTb 3arpsi3HeHbl PTYTblO:
nocpeacTBoM oT60pa W aHanusa Npob6 OTX0A0B, A€ 3TO BO3MOXHO, a TakKKe B pamMKax KamnaHwuii uenesoi
BblGOpKM/TECTUPOBAHUS;

- Tam, rge yxe BbiiBNeHO o6pa3oBaHne TakMx 0TX040B, obpawaTbCa C HUMK Tak, 4Tobbl nsbexarb ne-
perpysku obopygoBaHusa no ux obpaboTke.

PTyTb ucnapsietca nosiHOCTbIO nNpu Temnepatype 357 °C n ocTaeTcs B ra3oo6pas3HoOM COCTOSAHUMW B fbl-
MOBbIX rasax nocsie NPOXOXAeHns Yyepes neyb 1 KoTes. HeopraHuyeckasa ptyTe (Ha2+, rnaBHbIM 06pasom, Kak
X/10pnA) U aneMeHTapHas pTyTb No-pa3HoMy o6pabaTbiBalOTCSA CMCTEMAMM OUYUCTKM AbIMOBbIX ra30B, NO3TOMY
TpebyeTca geTanbHoe paccMoTpeHue obpalieHnsa ¢ 060MMu TunamMmm BewecTs.

Bbi6op cnocoba ygasneHnsa pTyTh 3aBUCUT OT KO/IMYECTBA OTXOLOB U COAEpXaHus B HUX xnaopa. lMpu 60-
nee BbICOKOM COEepXaHumn xnopa pTyTb B HEOUULLEHHbIX AbIMOBbIX razax byaeT NnpenmyLLecTBEHHO B MOHHOA
dopMe 1 MOXeT ObiTb M3B/IeYeHa B ckpybbepe ¢ BOASHbIM OpOLIeHneM. ITO 0COGEHHO BaXHO ANsa npeanpu-
ATUA NO CXWUIaHUK LWamMa CTOYHbIX BOJ, FAe YPOBEHb X/lopa B Cbipbe€ MOXET ObiTb AOBOJSILHO HU30K. Ecnu
cogepxaHue xaopa B (Cyxom) Lwame CTOYHbIX BOA cocTtaBnseT He meHee 0,3 % no macce, Bcero nuwb 10 %
pPTYTU B YNCTOM rase SBMSETCHA 3/IEMEHTapHON, U yAasieHne TONbKO WOHHON PTYTW MOXeT NO3BO/INT AOCTUYb
06Wwux BbIGPOCOB pTYyTN Ha ypoBHe 0,03 Mr/m3.

MeTannuueckas PTYTb MOXeT ObITb yoaneHa M3 NoToka AbIMOBbIX ra3oB NocpeacTtBoOM:

- Npeob6pa3oBaHMs B MOHHYK PTYTb NyTeM A06aBNEHUS OKUCAMTENEN, a 3aTeM OcaxAeHus B cKkpybbe-
pe: CTOYHble BOAbl MOTYT ObITb 3aTeM nepefaHbl Ha CTaHLMI0 OYUCTKM CTOUYHbIX BOA C OCaXAEHUEM TSHKesnblX
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MeTannoB, rae pTyTb MOXeT ObiTb Npeob6pa3oBaHa B 6osiee ctabunbHy dopmy (Hanpumep, HgS), 6onee
NOAXOAALWYI0 ANA OKOHYATENbHOTO yaaneHus;

- NPSIMOro OCaXAeHUs Ha NernpoBaHHbIN Cepoii akTMBMPOBAHHbIM Yrosib, KOKC MOA40BON neunm namn ueo-
NUThI.

McnbiTaHMA nokasanu, 4to HelTpanusauusa AMOoKcMAaa cepbl B Neyn nocpeacTBom fo6aBfeHns M3BecTu
MOXeT COKpaTuUTb COoAepXaHwe MeTan/IMyeckoin pTyTu, 4TO AenaeT ypasieHue pPTyTW U3 ra3oBoro noTtoka B
uesiom 6onee aPPEKTUBHbLIM.

Ha npepnpuaTmax No CxuraHuio 6bITOBLIX M ONACHbIX OTXO40B CpefiHee CoAepXxaHue xsopa B 0TXo4ax,
Kak npaBuio, AOCTATOYHO BbLICOKO A1 TOr0, YToGbl rapaHTMpoBaTb, YTO B HOPMasibHbIX pexXumax paboTbl
PTYTb NPUCYTCTBYET B OTX04axX B OCHOBHOM B MOHHOW chopMe. TeM He MeHee, KOHKPETHbIN BKkag onpeaeneH-
HbIX OTXO[0B MOXeT M3MEHUTb CUTyauuto, U MeTananyeckas pTyTb MOXeT 6biTb yAaneHa, Kak y)xe onucbiBa-
NocChb BblLWe.

7.8.1.2 OTX0A4bl C BbICOKMM COAEepXaHnem pTyTu

Mpn cXuraHMm OTXOA0B C BbICOKUM COAEPXaHWEM PTYyTU B yCTAHOBKAX MO CXWUraHWK0 ONacHbIX OTXO40B
ocaxgeHue 99,9 % pTyTM MOXHO 06ecneynTb TOMIbKO NPU CXUTaHUN OTXOL0B C OYEHb BbICOKMM COAEpXaHueMm
X/iopa B COOTBETCTBYHLEM COOTHOLIEHUN C PTYTbi. [ANA NOLOGHLIX NPeAnpuUATUA XapakTeEPHO MCNo/b30Ba-
HMEe TEXHOOTMN MHOTOCTYNeH4YaToOn MOKPOI O4MCTKM. BbicOoKkas Aons MOHOB pTyTu (Hanpumep, 6onee 99,9 %)
B HEOUMLLLEHHbIX AbIMOBbIX raszax 0 MOKPOW OYMCTKM Bbl3bIBAETCH B TOM 4MC/e OTXO4aMu C BbICOKMM cofep-
XaHuem xnopa.

Bbicokoe cogepxaHue xsopa Ha Bxoge (okosio 4 % no macce) u, cnepoBaTesibHO, BbICOKMIA mMpome-
XYTOUHbIA ypoBeHb CI2 npuBOAAT K BbICOKAM YPOBHAM X/I0pPUPOBaHUA PTYTU, U OCaXAeHue pTyTu 6/IM3KO K
100 %. MNpwu 6051€e HU3KOI 3arpyske xjiopa Ha BXOAe OCaX[eHue PTyTu O6bICTPO CHMXKAaeTcs.

7.8.2 Mokpas o4ucTKa nNpu HU3KOM BOLOPOAHOM nokasaTesie n fobaBrieHNne npucagok

7.8.2.1 Wcnonb3oBaHue cKkpyb6epoB C BOAAHbIM OpOLIEHUEeM ANA yAaneHWs KWUCMOro rasa Bbi3biBaeT
CHUXEHUE BOAOPOAHOr0 nokasatens ckpyb66epa. BonbWMHCTBO CKPpyH66EPOB C BOASIHBIM OPOLUEHMEM BKIHO-
yalT Mo MeHblleid mMepe gBa 3Tana. Ha nepBom 3Tane yganstTcs B ocHoBHOM HCI, HF. BTopoli atan npwu
BOAOPOAHOM MokasaTtesie B 6—8 CNyXuT gna yganeHus.

Ecnv Ha nepBoM 3Tane BOAOPOAHLIA Mokas3aTenb NOAJAEPXMBAETCS Ha ypoBHe Hmxe 1, To adhekTns-
HOCTb yAasieHnss WOHOB pPTyTW, Takmx kak HQCI2, koTopble, Kak npaBuao, npeactaBnsioT co60il OCHOBHYIO
yacTb COeAMHEHUI pPTYTU, 06pa3yoLWNXCA NOC/e CXUraHnsa oTxoA0B, cocTasnset 6onee 95 %. Tem He meHee,
yAaneHne meTtan/aindeckoin ptytn He npesbiwaet 0 % — 10 %, B OCHOBHOM B pe3ynbTaTe KOHAEeHcauuu npu
paboueit TemnepaTtype ckpybbepa ot 60 °C go 70 °C.

Afcopbuna meTanIM4yeckon pTyTM MOXET ObiTb MOBbiWeHa Makcumym o 20 % — 30 % nocpencTBoM
pobaBneHns B pabouyk XUAKOCTb CKpy6b6epa:

- cepbl;

- aKTMBMPOBAHHOIO YINS;

- oKucnuTenen, Hanpumep, nepekucu Bogopoga. IATOT MOAXOZL MO3BONSAET npeobpasoBaTb mMeTaniu-
Yeckyl pTyTb B MOHHYK ¢opmy, Hanpumep, B HgCI2, uTobbl 06/1€erunTb €e ocaxgeHue, n MMmeet Hambonee
3HauYMMBbI adhhekT.

O PheKTUBHOCTL NMOMHOTO yAaneHns pTyTn (Kak MeTa/i/IMyecKoi, Tak n MOHHOI) cocTaBnseT okono 85 %.

O hekTMBHOCTL yaaneHusa 6onee 90 % MOXeT ObiTb AOCTUTHYTA Ao6aBneHMeM 6Gpomcogepxawux oT-
X04,0B UAn 6pomcofepxalimx XMM1MYecknx BeLlecTs B kKamepy cropaHus. MNpu KOHLEeHTpaumsax 3arpsasHaoLwmnx
BELLeCTB B MOCTynawlLlMX 0TX04ax, TUNUYHbIX 419 MHOTMX BUAOB OTXOA4O0B, a Takke C ydeTOM HeonpeneneH-
HOCTU cocTaBa 60NbLIMHCTBA OTXOA40B, 3(0(PEKTMBHOCTb yAaneHns AaHHOro Bmaa ob6paboTKM OTXOAO0B, Kak
npaBwuso, He JocTaToyHa ANA AOCTMKEHNSA YPOBHSA BblOPOCOB Hmxe 50 MKr/m3.

B nwo6om cniyyae, MOryT notpeboBaTbCsl AOMNO/IHUTE/IbHbIE MEPbl yAaneHus pTyTu B 3aBUCUMOCTU OT
BXOLHOW KOHLEHTpaLum, Takue Kak:

- BBeAEeHWe yrns 40 pyKaBHbIX (QUIbTPOB;

- (bunbTpoBaHUE B HENOABWMXHOW KOKCOBOW Kanole.

7.8.2.2 TlpyuMeHeHMe KMCNOTHbIX CKpy66€epoB € BOAAHLIM OPOLUEHNEM /1 COKpalleHns BblIGBPOCOB PTy-
TN MO3BONSAET AOCTUYb YCTAHOB/IEHHbIX TPE6OBaHNN TONLKO B TEX CNy4Yasx, ecru:

- BOOOPOAHbLIA nokasaTesb NOAAEPXNBAETCHA Ha YPOBHE Huxe 1;

- KOHLEeHTpauum XNopuaosB A0CTATOYHO BbICOKM ANA TOro, 4To6bl pPTYThb, cogepxalw,ascs B AbIMOBbIX
rasax, 6blsla NOYTU MOSTHOCTLID MOHHOW (K, cnepoBaTenbHO, yAANAeMOol Kak xaopua);

- B HEKOTOPbIX C/ly4yaax B CKpy66ep € HU3KMM BOAOPOLHbLIM MokasaTesieM BHOCATCA fo6asBku.

OueHka NPMMEHMMOCTM AaHHOro nojxona npusegeHa B Tabnuue 31.
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Ta6nuya 31— OueHka NPUMEHUMOCTY CKPYG6EPOB C BOASHbLIM OPOLLUEHWNEM [/151 U3B/IEUEHUS PTYTU

Kputepuii OueHka nNpymMeHMMocTU/NpyMeYaHe
Bug otxogoB Jo6oli
[vana3oH pasmepoB npeanpu- Besge, rae ucnonb3yloTest ckpyb6epbl ¢ BOASAHLIM OpOLLEHNEM

ATUIA

HoBble/gelicTByolme npeanpu-  Kak npasuio, He NMpYMEHSIETCSt Ha HOBbIX YCTaHOBKax

ATNA
MexTexHonormyeckas cosme- CM. KOMMeHTapun ana ckpy66epoB ¢ BOAAHLIM OpPOLLEHNEM
CTUMOCTb

KntoueBble hakTopbl Het

OTOT noAxof NPUMEHUM TOJIbKO Ha npefBapuTesibHbIX cTagnax npegynpexaeHus sol6pocoB pTyTH B at-
Mocdhepy uUau Tam, rge KoHueHTpaumsa pTyTh B NoCTynawwmux orxofax 4OCTATOYHO HU3Ka (Hanpumep, Huxe 4
Mr/kr). B NpOTMBHOM ciyyae ero Mcnosib30BaHne MOXeT NPpUBECTM K Bbibpocam B aTmocdepy 6osiee 50 mkr/m3.

7.8.3 BBefeHMe akTUBUPOBAHHOIO YI/ia AN8 agcopéunn ptytm

7.8.3.1 OT0T nogxop npegnonaraet BBeAeHWE aKTUBUPOBAHHOIO YIS nepef pykasHbIM (UIbTPOM WU
ApyrMMm obecnblinBalOLWMM yCTPOCTBOM. MeTannunyeckaa pTyTb afcopbupyeTcs B NOTOKe W TaMm, rge ycra-
HOB/IEHbI 3arpaxgjalwolwmne uabTpbl, HanpuMmep, pykaBHble MUALTPLI, a TakKke agcopbupyeTcsa Ha pearexT,
KOTOPbIA yaepXuBaeTca Ha NOBEPXHOCTM (DUNbLTPOBA/IbHOrO MeELLKA.

7.8.3.2 KoMnnekcHble BO3AEWCTBUA Ha OKPYXalLWyl cpefy aHanorvyHbl ApyruMm nogxogam, npepno-
narawLlwmmMm Ucnosib3oBaHne pyKaBHbIX OUNLTPOB.

O heKkTUBHbIE pyKaBHble YUILTPLI U CUCTEMA BHECEHUSA peareHTa 0CO6EHHO BaXHbl ANA LOCTUXEHUA
HU3KOT0 YPOBHSA BbIGPOCOB.

Pa3nuyHble BUAbl aKTUBMPOBAHHOIO YISl XapakTepu3yrTcsa pas3/iMyHoin 3 hekTMBHOCTbIO agcopbuunn.
JononHnTenbLHON BO3MOXHOCTbLIO y/yULIEHNA KayecTBa yAaneHus pTyTun aBnsetca nponutka agcopbeHTa ce-
poil. B cpegHeM 4acoBOW pacxof pas3fiNyHbiX BUAOB YIAs, HEOOXOAUMbIN A1 AOCTUXEHUS YCTAHOBIEHHOIO
YPOBHA BbIGPOCOB PTYTWN, COCTaB/SAET:

- 8—9 Kr/y gna Kokca M3 CKOpNynbl KOKOCOBbLIX OPEXOB;

- 5,5—6 kr/u gna kokca u3 Topda;

- 8—8,5 kr/u gna 6yporo yrns;

- 4—4.5 kr/u ona TopgsAHOro yrns.

Pacxopg yrna He oTnnMyaeTcs OT ykasaHHOro gnsa agcopbuposaHmsa PCDD/F, nockonbKy, Kak npaBuio, aa-
COp6eHT ncnonblyeTtca An8 oAHOBpPeMeHHOro yaaneHusa ptytm un PCDD/F. Hopma pacxoga yrnsa B 0,35— 3 kr/t
OTXOA0B TUNMWYHA ANA 3aBOAO0B Mo cxuraHuiwo TKO. Aacop6bunoHHas CnocobHOCTb peareHTa, KOHUeHTpauus
pPTYTV B NOCTynawLmux oTxofax n tpebyemblil ypoBeHb BbIGPOCOB onpenensinT HeE06Xo4MMY LO3NPOBKY pe-
areHTos.

OrHeonacHoCTb akTUBUPOBAHHOIO Yrnsa Besvka. ALCOPGEHT MOXeT ObiTb CMelaH C APYTMMW peareH-
TaMun B LesIIX CHUXEHUSA ONacHOCTW BO3ropaHusa. B HekoTopbix ciydasax ucnonbsyetca 90 % ussectn v 10 %
yrnepoga. [lona yrns, Kak npasusio, Bbille TaM, rge NpUCYTCTBYIOT AOMNOJIHUTESbHbIE 3Tanbl npouecca ANnA
yAaneHus KncnblX ra3os (Hanpumep, ckpy66epbl ¢ BOAAHBbIM OpPOLLIEHUEM).

7.8.3.3 B Tabnnuye 32 npeacrtaBsieHa nogpobHaas nHopMauna 0 KOHKPETHbIX acnekTax Ucnosb3oBaHus
nob6aBneHna akTUBMPOBAHHOIO Yrns.

Ta6nuuya 32— OueHka NPUMEHUMOCTM MUCMO/L30BaHUS YISt NS yANIEeHUs pTyTi

Kputepuii OueHka nNpymMeHMMocTU/ NpYMeYaHve
Bug otxonoB Ob6ecneurBaeT 3ahhekTBHOE COKpaLleHe BbIGPOCOB B LIE/IOM psije BUAOB OT-
XO[0B
[nanasoH pa3mepoB npeanpu- Jo6oii

ATUIA

HoBble/gelicTBytowme npeanpu-  MNPUMEHSIIOT Ha HOBbLIX MPEAMPUATUSIX U NPU MOZEPHM3aLMUn
ATNS
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OKOHYaHue Tabnuubl 32

Kputepuii OueHka NpyMeHUMocTU/ NpYMeYyaHe
MexTexHosiornyeckass copme- Be3 0cobbIx orpaHuyeHui
CTUMOCTb
KntoueBble hakTopbl Het

7.8.3.4 Moaxon NpUMEHSAETCA Ha HOBbIX M AEACTBYOLWMX NPeAnpuAaTUSaX B KAYecTBe cpeacTBa cokpalle-
HUS BbIGPOCOB pTYyTWM B aTMocdepy.

7.8.3.5 KomniiekcHble BO34ENCTBMS Ha OKPYXalLLyo cpefy aHanorMyHbl ApyruMm nogxogam, npegnona-
raiouiMM 1Mcnosib3oBaHne pykaBHbIX UAbTPOB. NoTpebneHne aHepruy Npu UCNosIb30BaHUM PyKaBHbIX UNb-
TPOB SABNSIETCA BaXHbIM (hakTopoM.

Mpn peanusauumn 3Toro nogxoga Hambonee 3Ha4YMMOe KOMMNJIEKCHOE BO34ECTBME HA OKPYXalLLy cpe-
4y— ob6pa3oBaH/e 0TX040B, 3arpA3HEHHbIX yaansaeMbIMn 3arpsasHalowmnMmn sewecTsamm (pTyTbio).

B Tex cnyyasx, korga TBepAblii peareHT nepexuraercsa (A5 yHuutoxeHus PCDD/F) B mycopocxura-
TEe/IbHOWN Meyn, BaXHO, YTOObI:

- yCcTaHOBKa uMmena cnoco6 yganeHuss pTyTu, npepoTBpallallmini o6pasoBaHne 3arpsasHAWKX Be-
LecTB B npegesax TeEXHOMOrM4Yeckoro npouecca (M B KOHEYHOM UTOre MX BbIOPOCHI);

- anbTepHaTUBHbLIN cnocob yaaneHns No3BOAAN yAanATb 3arpsA3HAW e BewecTsa ¢ 4OCTAaTOYHON CKo-
poCTh10;

- yuumTbiBasnacb BO3MOXHOCTb nepexofa PTYTM B CTOYHble BOAbl Tam, rae MCnosb3ylTcsa ckpyb6bepbl ¢
BOASAHbIM opowleHneM (XOTS M3 CTOYHbIX BOJ OHAa MOXET ObiTb 3aTEM W3BME€YEHA W NepeBefeHa B TBepAblil
OCTaTOK NpPU UCMNO/Ib30BaHUM COOTBETCTBYHOLWNX METOAOB 06paboTKu).

7.8.3.6 locTMraemble 3Kosioru4yeckme npevmyliecrea

MeTannunyeckas pTyTb agcopbupyetcsa (3chekTuBHOCTb yaaneHus o6blYHO cocTaBnsieT okono 95 %),
4yTo NMpuBOANT K Bblbpocam B atmocdepy MeHee 30 MKr/M3. VOHbI pPTYyTM Takxe yaansiTcs nocpencTBOM
XMMUYEeCcKol agcopbumnm, CBA3aHHO C cogepXaHueM Cepbl B AbIMOBbIX rasax WM C CEepPHON NPOMNUTKOWN He-
KOTOPbIX BUAOB aKTUBMPOBAHHOIO Yyras.

B HekoTOpbIX cucTeMax, rae yaaneHne pTyTu OCyLLeCTBNSETCA B MOKPbIX KUCNOTHbIX ckpyb6bepax (BoAo-
POAHbIN NokasaTesnb MeHee 1), AOCTUIalTCs KOHEYHble YPOBHU BbIOPOCOB HUxXe 1 MKr/m3.

PykaBHble hunibTpbl Takke ob6ecneunBardT yaasieHne TBepPAbIX YacTul, 1 Taxenblx metansioB. lo6asne-
HME LWEeNOYHbIX peareHToB C YreM Takxe Mo3BOJISeT COKpaTUTb CoAepXaHne KUCMbIX ra3oB B O4HO3TANHOM
TEeXHO/I0rNYeCcKoOM npoLecce.

7.8.4 KVcnonb3oBaHWe KOHOEHCALMOHHbIX CKpy66€epoB AN [00UYNCTKU AbIMOBbIX ra3oB

7.8.4.1 B fonosiIHeHNe K NOTeHUManbHbIM Bbirog4aM OT UCMNOJIb30BaHUA Takux CUCTEM A1A pekynepauunmn
JHEepPrnn KOHAEeHcauua npu Ncnoib30BaHMM XONOAHbIX CKpy66epoB MOXET NpMBECTM K KOHAEeHCcauun HeKoTo-
pbiX 3arpA3HAKLWNX BELWeCcTB. DTO MOXET COKpPaTUTb BbIGPOCHI 3arpA3HAOWMX BELWEeCcTB B aTMocdepy, HO B
3HAUYMTENBHON CTENEHUN TOMIbKO TaM, rae ckpyb66ep paboTaeT Npu 0COGEHHO HU3KMX TeMnepaTypax, Hanpumep,
npu 40 °C.

7.8.4.2 MNopaxon NpUMEHSAETCS B OCHOBHOM Kak CNnoco6 pekynepauun 3Heprum u Tam, rae AONOSHUTE/b-
Hble 3aTanbl yAasieHns 3arpAasHALWMUX BeLecTB YXe BK/IKYeHbl B TEXHO/IOTMYECKUA npouecc (Hanpumep,
yronbHasi abcop6bums, MOKpas o4yMcTka nNpy HU3KOM BOAOPOAHOM MokKasaTtene).

[aHHbIA noaxof, Kak NpaBuo, He NPUMEHAETCA CaMOCTOATE/IbHO Kak cpeAcTBO AN 60pbbbl C 3arpsas-
HEHMEM, HO MOXeT ObITb ah(heKkTUBEH KakK CTaAnsa AOOYUCTKM B COYETaHUU C APYTUMWU CUCTEMAaMM.

OTOT noaxon NpUMEHSETCA Nocsie 3TanoB OUYUCTKM AbIMOBbIX ra3oB, MO3TOMY OH MOXET NPUMEHATbLCH K
nwbomy BMAy 0TX040B.

Moaxod NPUMEHSAETCHA B KOHLE CUCTEMbl OYUCTKM AbIMOBbIX Fa30B, MO3TOMY MOXET NMPUMEHATLCA Kak Ha
HOBbIX, TAK U Ha AEWCTBYIOLWMNX NPeaAnpuaTUsX.

7.8.4.3 KoMnneKkcHble BO3AENCTBUA Ha OKpYyXawlLly cpeay

KoHaeHcaT 6yfeT cofepxartb 3arpA3HsaloLLMe BelecTBa, KOTOpble HYXAalTcsa B 06paboTke Ha cTaHuumu
OYUCTKM CTOYHbIX BOA nepeg co6pocom. Tam, rae yxe npMMeHstoTcs ckpyb6epbl ¢ BOAAHbIM OpOLLIEHUeM, CTOY-
Hble BOAbl KOHAEHCAUMOHHOro ckpy66epa moryT o6pabaTbiBaTbCA B TOWM XXe TEXHO/IOTMYECKOM Lenouyke.

Moaxond, Kak nNpaBuio, NpUMMEHAeTCcs TOMbKO TaMm, I4e LOCTYMNHbl cpeacTBa oxnaxaeHusa. Hanpumep,
xonogHas (40 °C) obpaTHasa BOAa CUCTEMbl LLEHTPasbHOrO OTOM/IEHMSA, KOTOPOE, Kak npasuio, NpumeHseTcs
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TO/IbKO B XO/I0AHOM Kaumate. [puMeHeHne 3Toro noaxofa B APYrux 06CTOATE/IbCTBAX MOXET NPUBECTU K Bbl-
COKMM 3aTpaTtam Ha 3Hepruio, Tpebyemyto Ansa oxnaxaeHus.

Huskass TemnepaTtypa B AbIMOBOII Tpy6e MO3BONUT CHM3UTb TEMN/IOBYH M1aByyYeCcTb AbIMOBOrO welida
W, cnepoBaTeNibHO, COKPaTUTb €ro paccevBaHne. DTO MOXET ObiTb NPEOAOSIEHO C NOMOLLLI YBENMYEHNS Bbl-
COTbl W/WNN YyMEHbLIEHUs AnameTpa AbIMOBOM TPYO6bI.

7.8.4.4 [OCTUTHYTble 3KOJIOTMYECKMEe npenmyliectea

KoHAeHcauumsa 3arpsasHALWMX BEWEeCcTB U3 AbIMOBbIX ra3oB ob6ecneymBaeT AOMNO/IHUTE/IbLHOE CHWXEHUEe
BblOpoCcOB B aTmoccepy. MNMpUMEHUTENbHO K PTYTM Ha 3TOT NOAXO4 BOOOLLEe Henb3sl nosaratbCs, 4YToObl A0-
CTU4Yb YPOBHA BbIGPOCOB HKe 50 MKr/M3. B CBA3U C 3TWM, €r0 MOXHO paccmaTtpuBaTb TO/IbKO KakK A0MNO0HU-
Te/IbHbIA 3Tan A00YNCTKN.

KoHpeHcauumsa BoAbl U3 AbIMOBbIX ra30B MOXET Npu MCMNOSb30BaHWM Mnocnefylwero nogorpesa AbIMO-
BbIX ra30B 3HAYMUTENBHO YMEHbLNTb BUAMMOCTb AbIMOBOIO LWenda 1 cokpaTtuTb pacxos BoAabl B cKkpy6bepe.

7.8.5 OTAeneHne pTyTn € NOMOLWbIO PUNbTPa HA OCHOBE MOHOOOMEHHOW CMO/bI

Mocne oTaeneHns Nbln ¥ NEPBOA KUCNOTHOW MOKPOI MPOMbIBKM WOHHO-CBA3A@HHbIE TAXeNble MeTanbl
NpPoOBOASATCSA Yepe3 NOHOOOMeHHUK. PTyTb n3BnekaeTcs B huabTpax Ha OCHOBE MOHOOOGMEHHOW CMO/bl. 3aTeM
KMcnoTta HeTpannsyeTcsa ¢ UCNO/Ib30BaHWEM U3BECTKOBOIO MOJIOKA.

Ecnv nocne npomMbiBKM OCcTatoyHas pTyTb elle NpucyTCTBYeT B 0oTpaboTaHHOM BO34yXe, OHa yaepXusa-
eTcsa B criefylolemM fanee KOKCOBOM ounbTpe.

Moaxon AOPOrocTosALWMiA N0 CPaBHEHMIO C aflbTepHaTMBaMMU.

dunbTp, cogepxalimii cMonbl, TpebyeT pereHepaumm ¢ U3BNEYEHUEM PTYTU.

Moaxon o6ecneynBaeT BbICOKYIO HaAeXHOCTb yaaneHus pTyTu.

7.8.6 BBeaeHue xopuTta A1l COKpaLLeHNA COAEepPXaHUs 3/IEMEeHTapPHOW pTyTn

B TO Bpemsa Kak OKMC/eHHas PTyTb XOpOLIO pacTBOpuMa B BOAE W MOXET ObiTb yAaneHa C NOMOLLbIO
CcKkpy66epa ¢ BOAAHbIM OpPOLUEHNEM, 3/1IeMeHTapHas pTyTb TpebyeT NHbIX MeTOL0B yaaneHuns. Takum obpasom,
TPYAHO A06MTbHCA 3HAYMTENILHOTO COKpPaLleHUs coAepXaHuUs 3/IEMEHTApPHON pPTyTM C NOMOLWbI ckpybb6epa c
BOAAHbIM OPOLUEHNEM, €CNIN OAHOBPEMEHHO HE WCNO/Mb3YeTCHA akTUBUPOBAHHLIN Yrofb.

BBegeHve cCWUIbLHOTO okucauTensa npeobpasyeT 3/ieMeHTapHYl PTYTb B OKUC/IEHHYK PTyTb U Aenaet
BO3MOXHbIM €e yjasieHne ¢ Nomouiblo ckpyb6epa ¢ BOASHBIM OpOLIEHUEeM. OTOT OKUC/NTE b UCNOMb3yeTcs
B peakuumn c gpyrummn coeguHeHnsimm (Hanpumep, € AMOKCMAOM Cepbl) U BBOAUTCS HENOCPEACTBEHHO MNepep,
pacnbiMTenbHbIMKU (POpPCYyHKaMU NEepBOro KUCAOTHOrO cCkpybb6epa. BogopoaHblii nokasaTtenb ckpybbepa co-
ctasnset ot 0,5 go 2. Ecnn pacnbinsemast XUAKOCTb COMpMKacaeTcs C KUCAbIMM napamu, cogepXaliumu
XN0pPOBOAOPOA, XNIOPUT NpeBpalLaeTcsa B AUOKCUA XN10pa, KOTOPbI U ABNAETCA AeNCTBYOLWMM BeLLeCcTBOM.

Moaxod NPUMEHATCHA NPU CXUIaHUM OTXOA0B; AOCTUraeTCsa COKpalleHne coAepXaHnus pTyTU B AbIMOBbIX
rasax, cogepxauimx He meHee 400 mr/m3 xnoposogoposa.

CoBMecCTUM TOJ/IbKO CO CKpyb66epamu ¢ BOASIHbIM OpPOLUEHUEM.

CTOMMOCTb peareHToB fABASETCHA OrpaHnynBalowmnumMm ¢dakTtopom.

Vicnonb3oBaHue okucnuteneir cnoco6eteyeT yaaneHuto NO B ckpy6bepe (nyTem ero npeobpa3oBaHus
B 60nee pactBopumMbii N02), UTo MOXeT NPUMBECTU K Npobaemam BCNeACTBUE BbICOKOrO cogepXxaHusa asoTta B
CTOYHbIX BOAAX.

K gocTMraeMbiM 3KOMIOTMYECKMM MpenmyliecTBaM OTHOCATCS: cokpauieHue Bbi6pocoB pTyTn u NOX.

7.8.7 JobaBneHne nepekncu Bogopoga B CKpyb66epbl C BOASHbIM OpPOLUEHNEM

7.8.7.1 Uenb cuctembl — 310 n3BsieyeHne Hg, HCI 1 S02 u3 gbiIMOBbIX ra3oB. B npouecce BCA 3/1eMeH-
TapHas pTyTb OKUC/SIETCS A0 PacTBOPMMbIX B BOAE COEAUHEHWIA pTyTu.

MepBblli aTan npeactaBaseT coboil oxnaguTesib, PacnosioXeHHbIli nocne pykaBHbIX UAbLTPOB (C AO-
6aBneHneM yrnas, noraolarwero 3HauMTenbHy Yactb pTyTun). MNocne oxnaxaeHus AbiIMOBblie rasbl BXOAAT B
KOHTaKT C XUAKOCTbI cKkpyb6epa, koTopas COAEpPXUT nepekucb Bogopoda u gobaBku. XnUAKocTb ckpybbepa
pearupyeT ¢ AbIMOBbIMMW ra3amu, U KAC/Nble CTOYHblE BOAbl NepejalwTcs ganee Aa HelTpanusauum n ocax-
OeHns pTyTu.

7.8.7.2 I3TOT MeTo4 NMPUMEHUM [ANS BCEX TUMOB YCTAHOBOK A1 CXWraHWs OTXO40B, B KOTOPbLIX Npume-
HAIOTCA CKPy66epbl ¢ BOASAHLIM opoweHneM. Hamnyuwunii achdekT gocTuraetcs, ecnm ckpybbep Haxogutcs
nocne pykasHbIX (OUNLTPOB C YrNem.

Moaxod MOXeT MCMO/Ib30BaTbCS Ha HOBbIX U CYyLLECTBYHLWNX 06bEKTax, KOTOpble HyXAawTcsa B obecne-
YEeHUN COOTBETCTBUSA HOBbLIM 60M1€ee CTPOrMmM TpeboBaHMAM K NpedenbHbIM YPOBHAM BblbpocoB Hg, HCI n S02.
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7.8.7.3 [ocTuraemblie 3KonorMyeckne npenmyliecrsa

[ononHntensHoe cokpalieHue KOHLeHTpauuu BCexX BULOB PTYTU B AbIMOBbIX rasax (3¢pdexktnBHoCcTb
yganeHus npu npuMeHeHUn COBMECTHO C aKTMBMPOBAHHbLIM Yyr/iiem 06bIYHO cocTas/isieT okono 99,5 %), a Tak-
Xe cokpauweHune cogepxanua HCl n S02.

7.8.8 Mcnonb3oBaHne cTtatudeckux onibTPOB C aKTUBUPOBAHHbLIM YI/IEM WM KOKCOBbIX OUJIb-
TpoB

Mcnonb3oBaHve 3TUX MOAXOAOB W UX NPeumyLLecTBa A1 COKpalleHUs cofepXaHusa pTyTU, CHMXEHUSA
KOMMNJ/IEKCHbIX BO3AEWCTBUIA HA OKpYXalLyo cpefy v Apyrux acnekToB yxe 6biin onucaHbl B 7.8.3.

PTyTb agcopbupyetcs, npy 3TOM BbI6GpOCHI B aTMOcepy coCcTaBnsAlOT 06bI4HO MeHee 30 MKr/m3.

7.9 [pyrve nogxonbl U BellecTBa

7.9.1 Ncnonb3oBaHMe cheynanbHbIX peareHTOB A5 COKpalleHUsa cogepxaHus hoga n poma

7.9.1.1 CneywnanbHble peareHTbl, HaNnpuMmep, TuocynbaT HaTpuUa UM 6ucynbUT HaATPUSA, TakkKe MOryT
ObiTb A06aBNEHbl B COOTBETCTBMN C TPEO6OBAHMAMU K CYLLECTBYKOLWMNM CKpyb6bepam C BOASIHbIM OPOLLUEHUEM
npu obpaboTke onpeAeneHHbIX NapTuii 0TX040B (B AaHHOM c/lyyae 3HaHMe cocTaBa OTXO40B MMeeT pella-
olee 3HayeHne) uam fob6aBnsaTbCA NOCTOAHHO Ha AOMNOJIHUTENbHON CTaguMuM MOKPOU 04YuCTKM (noTpebrieHne
peareHTOB Mpu 3TOM MOXET 6bITb BbILLE).

B ranongHom ckpyb66epe ntobble CBOOGOAHLIE TanoreHbl CBOAATCA K rajioreHoBOAOPOAY B pe3ynbrate
peakuunu co wenoyHbim pactsopom Na2S20 3. BmecTte c octatoyHbiM S02rasoreHoBoAopo4 3arem yganserca
13 AbIMOBbLIX Fa30B NyTeM pacTBOpPEHUS.

[anoreHbl, 0 KOTOPbIX MAET peyb — 3TO rasnoreHol 6poMa u Moga, cogepxalimecs B OCHOBHOM B aHTU-
nupeHax n MeauLMHCKUX oTxodax. MockonbkKy ITOP U X/10p ABASAKTCA 60/1€€ CUMbHLIMU OKAC/TUTENSMU, OHK
MOJSIHOCTbIO MpeBpalanTcsa B rmapuasbl.

Kpome TOro, MOXHO YMeEHbLWNTb BbIOPOCHI oga n 6poma B aTMmocgepy NnyTem BBeAEHUS cepocogepxa-
wmx orxonos nam S02 B neysb.

7.9.1.2 B OCHOBHOM NOAX0A NPUMEHWM Ha 3aBogax M0 CXKUTaHWI0 ONACHbIX OTXOAO0B WAW Ha APYrux
obbekTax, rge KoHueHTpauus hoga n 6poma B CXUraeMblX 0TX04ax CUIbHO BapbupyeTcsa u/vunm TpyaHO npea-
ckasyema/KoHTponmpyema.

OueHka NpUMEHMMOCTU AaHHOTO noaxoga npueBegeHa B tabnuue 33.

Tab6nunya 33— OueHka NPUMEHUMOCTM YAAIEHNUA TasIOreHOB C Ucnosb3oBaHneM Na2S20 3
Kputepuii OueHka npyMeHuMocTU/NpYMeYyaHvie

Bupg otxonos B OCHOBHOM MPVMEHAIOT Ha 3aBOAax MO CXUraHUIo OnacHbIX OTXOA0B, r4e coaep-
XaHne |7|o,u,a n 6powla B OTX04ax MOXeT ObITb BbICOKUM, HanpumMmep, npu CXnraHmm
na6opaT0pr|x nwmm XVIMVIKO-(*)apMaLI,eBTVI'—ieCKVIX 0oTX040B

[mana3oH pa3mepoB npeanpu- JMobble
ATUIA

HOBbIe/,D,eVICTByFOLIJ,VIe npeanpu- Llenesoe ,D,O6aB]'I6HVIe peareHTa MOXXeT MUCNo/1b30BaTbCA Ha no6om CywecTByio-

ATNA Lem 3aBofe Nno CKXUraHno 0TXoaos, rae aKkCnayatnpyroTca Cpr66€pr C BOAAHbIM
opoLueHnem. BHeapeHve cuctembl MOCTOAHHOIO ,D,O6aB}'IEHVIF| peareHTa ABndeTca
6onee CI'IO)KHOVI/,EI,OpOFOVI npn ee BK/IYeHUN B CyLLEeCTBYHOLLME TEXHO/OTNYEeCKne
npoueccbl, 0AHAaKO OHa MOXeT ObITb npegycMoTpeHa Ha HOBbIX NMpegnpuaTmnax Ha
JTane npoeKkTmpoBaHuA

MexTexHonornyeckasi copme- MprYMEeHAT NPU UCMOb30BaHWUN CKPY66EepOoB C BOASHBbIM OpOLUEHVEM
CTUMOCTb
KntoueBble dakTopbl UyBCTBMTENBHOCTb K BUAVMOMY (LBETHOMY) AbIMOBOMY LUEdyY
7.9.1.3 MoTtpebneHne Na2S20 3 3aBUCUT OT COAEPXKaHNA Cepbl B 0TXo4ax: ero gobaBneHne npousBogaT

B 3aBMCMMOCTW OT KOHUeHTpauun S02 B HeounweHHoMm rase. Ecnm oTxoAbl cofepxart A0CTaTOYHO cepbl, A0-
NoJTHATENbHOE yAaneHune rasoreHos He TpebyeTcs.

YpaaneHHble 3arpA3HaoLIMe BeL,ecTBa NEPEHOCATCA B CTOYHbIE BOAbl, MO3TOMY MOXET noTpeboBarbCs
ux nocnepyruian obpaboTka.

B cnyyae go6asnenna S02 nam oTXO40B C NOBbLIWEHHbIM COLEPXAaHUEM cepbl NOTPEOYITCA U3IMEHEHNSA
B HaCTpOf/'IKaX nocneayrwuwmnx atanoB CUCTEMblI OYUCTKM AbIMOBbIX rasoB A4 obecneyeHns COBMECTUMOCTU C
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N3MEHEHHbIM XMMWYECKMM COCTaBOM OTXOAOB. VI3MeHeHUs B 6anaHce MexAy Cepoi 1 XJIOpOM Takke MOryT
BNIMSAATb HA NOBTOpHOe o6pa3oBaHue PCDD/F.

7.9.1.4 Mpy NpOXoXAEeHUN 3aMeTHbIX KOHUEHTpauuin 6poma mnum iioga yepes CMCTEMbl OUYUCTKU AbIMO-
BbIX ra30B B HEKOTOPbIX CAyvasx BO3MOXHO OKpalluBaHWe AbIMOBbIX Fa30B B XENTO-KOPUYHEBLIA UAN NIUNO-
BbIll LUBeTa cooTBeTCTBEHHO. [lo6aBneHne Na2S20 3 npu HEO6XOAUMOCTHN UM HA MOCTOSAHHOW OCHOBE NpeaoT-
Bpaw,aeT BO3HNKHOBEHME 3TOro adhpekTa.

7.9.2 TNopgxoabl K COKpalleHNto BbIOPOCOB NapHMKOBbIX razoB C02, N20

CyuwiecTBylOT Ba cnocoba cokpal,eHns BbiI6POCOB MapHMKOBbLIX ra3o0B:

- MoBblWeHne 3hPeKTUBHOCTN peKynepaunum aHeprum n aHeproobecneyeHus;

- KOHTpO/b Bbl6pocoB C02 3a cyeT UCNOMb30BAHUA CUCTEMbI OUUCTKU AbIMOBbIX ra3oB.

Bo3mMoXHO o6pasoBaHue kapboHaTa HaTpusa npu peakuum CO02 B gbiMoBbIX rasax ¢ NaOH.

BbI6poChbl 3akMcu asoTa Mnpu CXUraHum OTXOL0B MOTYT NPOM30OATU B pesynbrarte:

- Mcnonb3oBaHUsA 60nee HU3KUX TemnepaTyp CropaHus; Kak npasuao, 3TO CTAHOBUTCA 3aMeTHbIM npwu
Temnepartypax Humwke 850 °C;

- MCNOMb30BaHUA M36MpaTesibHOr0 He KaTalMTM4YeCKOro BOCCTAHOBJ/IEHMS ANA COKpalLeHUs cojepxa-
HMA NOXx (0cO6eHHO TaMm, rge B KayecTBe peareHTa UCMNosib3yeTcs MOYEBUHA).

OnTumanbHas TemnepaTtypa 458 OAHOBPEMEHHOTO CoKpauweHuss obpasoBaHna NOx n N20 HaxoguTtcs
B Anana3oHe 850 °C—900 °C. B ycnoBusAx, Korga temnepartypa nocse kamepbl cropaHusa csbiwe 900 °C,
Bbl6pocbl N20 Husku. Bbl6pocbl N20 npy ucnonb3oBaHUM M36MpaTenbHOro KataJuTUYeckoro BOCCTaHOBIIe-
HUSA Takke HU3KM. Takum obpasom, ecnu TemnepaTtypa ropeHuss Haxogutcsa cBbiwe 850 °C, m3bupaTtenbHoe
HekaTanMTu4yeckoe BOCCTAHOB/IEHME ABNAETCHA, MO CyTU, €ANHCTBEHHbIM 3HAYNTE/IbHbIM UCTOYHUKOM BblGPO-
coB N20 Ha coBpeMeHHbIX YyCTaHOBKax AN CXUraHna oTxon0B.

Ecnn KOHTPO/b He oCcyLlLecTBNSAEeTCA AO/DKHbIM 06pa3om, TO UCNO/b30BaHMe n3buparenbHOro HekaTanu-
TUYECKOro BOCCTAHOB/IEHNSA, OCOGEHHO C MOYEBUHOM, MOXET NPUBECTU K YBENIMYEHUIO BbIOGPOCOB 3akucu aso-
Ta. Kpome TOro, BO3MOXHO BblesieHNe 3aKkucu asoTa B npoueccax, rge kmcnopopn nogaercsa ANs nonyvyeHus
cyb6CcTexmoMeTpuUyYecKkoro coctaBa (Hanpumep, nNpu rasngukaynm n NMPosin3e), a Takke B neyax ¢ NCeBA00XM-
XEHHbIM cnoem, paboTawLwux nNpu onpefeneHHbIX YCr10BUaX.

UTo6bl n3bexaTb BbIGPOCOB 3aKMCU a30Ta, UCMNOMb3YKTCA crefyllime MeToabl:

- CHWXeHWe A03UPOBKM peareHTa u3bupatenbHOro HekaTasMTUYEeCKOro BOCCTAHOB/EHUA NyTeM ONTu-
Mu3auum npouecca m3buparenbHOro HekaTanTMYeCckoro BOCCTaAHOBEHUS;

- BbI6OpP ONTMMaNbHOrO TeMNepaTypHOro OKHa AN BBEAEHWS peareHTa n3bupatenbHOro HekaTtanutu-
YeCcKoro BOCCTAHOBJ/IEHUS;

- MCNOo/SIb30BaHWe MeTo40B MOAENUPOBaHWSA NOTOKOB A/18 ONTUMMU3aLUM MeCT pasmelieHus OopCcyHoKk;

- MpoekTupoBaHue c yyeToM obecneyeHnsa aPPeKTUBHOIO CMellnBaHUA rasa C peareHToM B COOTBET-
CTBYlOLEN TeMNepaTypHO 30HE;

- UCMOSIb30BaHNe aMMuaka BMeCTO MOYEBMHbI NpY M3bmpaTenibHOM HekaTa/iMTMYeCckoM BOCCTAHOB/IEHUN.
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