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MNpegucnosue

1 PABPABOTAH ®epgepasbHbIiM rocyfapCTBEHHbIM YHUTapHbIM npeagnpuatveMm «Bcepoccuiickuii Ha-
YUYHO-uccnepoBaTesibCKNii LeHTp cTaHgapTusaynm, nHpopmaumm n ceptudukaynm coelpbs, maTepruanos v Be-
wectB» {Pryrn «BHNLCMB») cOBMeCTHO C 3aKpbITbiM akLMOHEPHbIM 06w ecTBOM «/IHHOBaLMOHHbI/ 3KO10-
rmyecknini poHa» (3A0 «MH3KO»)

2 BHECEH TexHU4ecknMm KOMUTETOM no ctaHgaptusauun TK 349 «O6paweHne ¢ otxogamm»

3 YTBEPX/AEH W BBEJIEH B JENCTBWE MNpukasom degepanbHOro areHTCTBa Mo TeXHUYecKoMy pe-
ry2IMpoBaHuMio U MeTpoaornm ot 22 Hosabpa 2013 r. No 1774-cT

4 B HacTosleM cTaHAapTe peasin3oBaHbl NONOXEHUSA eBponencknx CnpaBOYHNMKOB HanAy4LWnx 4ocTyn-
HbIX TexHonornii «CxuraHme otxoaoB» («Reference Document on the Best Available Techniques for Waste
Incineration. August 2006»), «EBponeiickana komuccua. KomnnekcHoe npegynpexaeHne U KOHTPOSb 3arpss-
HeHWii. CnpaBOYHOE PYKOBOACTBO MO HaWNyylWUM AOCTYMHbIM TexHosiormam. CxuraHue oTxonoB. ABrycT
2006 r.» («European Commission. Integrated Pollution Prevention and Control. Reference Document on Best
Available Techniques for the Waste Incineration. August 2006»)

5 BBEAEH BIEPBbIE

6 MEPEVN3AAHWE. Wionb 2019 1.

MpaBuna NpMeHeHUs HaCcTOSLEro cTaHgapTa yCTaHOB/eHbl B CTaTbe 26 ®eflepasibHOro 3akoHa
oT 29 uioHA 2015 r. No 162-93 «O cTaHgapTusauum B Poccuiickoii degepauunm». NHdopmauna o6 ns-
MEeHEHMSAX K HacTosLWeMy cTaHAap Ty Ny6/IMKyeTCS B eXerogHoMm (Mo CoCTOsAHMIO Ha 1 saHBaps TekyLero
roga) MHopmaLMOHHOM yKa3aTesnie «HaunoHanbHble CTaHAapThi», a ouLMasnbHbIi TEKCT U3MEHEHUN
1 MOMpPaBoOK — B €XeMeCAYHOM MH(OPMAaLMOHHOM yKa3aTesne «HaunoHanbHble cTaHgapThi». B cnydae
nepecMoTpa (3ameHbl) WM OTMeHbl HaCTOSALLEro cTaHgapTa CooTBeTCTBYOLEee yBeJoM/IeHNe GyaeT
ony6/IMKOBaHO B 6GvkailleM BbINyCKe eXeMecA4YHOro WMHgopMaLMOHHOro ykasaTensa «HaunmoHanbHble
cTaHfapThl». COOTBeTCTBYOLWas MHpopmMaLus, yBeJOMNEHNE N TEeKCThbl pa3MeLllaloTCA Takke B UH-
hopMaLMoHHOl cncTeme 06LLero nosib3oBaHns — Ha ouumanbiloM caliTe PefepasibHOro areHTcTBa no
TEexXHNYEeCKOMY PerympoBaHuio U MeTposiorum B ceTn HTepHeT (Www.gost.ru)

© CrtaHgapTuHdopm. opopmnaeHne. 2016. 2019

HacTosiwumii ctaHgapT He MOXeT 6bITb MO/THOCTBIO UN YACTUYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KayecTBe ouLManbHOro n3gaHns 6es paspeweHns ®enepasbHOro areHTCTBa Mo TEXHNYECKO-
My perynMpoBaHuio 1 MeTpPOsioruu
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BBepeHne

B HacToslwee BpeMsi B 60/IbWIVHCTBE CTPaH CXUTaHWe UCNOoMb3yeTcsl NPU YHUUTOXEHUW Pa3INYHbIX BU-
[lOB OTXOA0B 1 06bIYHO SIB/ISIETCA TOJIbKO YAaCTbi0O KOMMIEKCHOW CUCTEMbI 06palieHnsi ¢ OTXOAaMu, Hanpas-
NIEHHOW Ha IMKBMAALUI0 OTXOA0B, 06pa3yoLNXCA B MPOLECCE XU3HEAEATE/IbHOCTY YesioBekKa.

BbICTpoe TexHOsOrMyeckoe pa3Butue, Habnwgaemoe B TedeHve nocneaHux 10— 15 neT. okasano BAu-
siHAe W Ha pa3BUTME CEKTOopa CXWUraHUs OTXOAO0B. BOMbWWHCTBO U3MEHEHWUI 3akoHoAdaTesbHOl 6a3bl 6bIS10
CBSI3aHO C PasBUTUEM perjiameHTaLun Xo3aMCTBEHHON AeATe/IbHOCTH, YTO MOBJIEK/0 3a CO60i, B 4aCTHOCTH,
Heo6X04MMOCTb COKpalleHUsi BbIGPOCOB B aTtMocdepy, o6pasytouimxcs B pedynbTaTe pa6oTbl NPOMbILU/IEH-
HbIX YCTAHOBOK. ONTUMU3aLNsi TEXHOIOTMYECKUX MPOLECCOB — MPOLLECC HENpepbIBHbIN: 8 HacToslee BpeMs
OIS CKUTAaHMA OTXOA0B pa3pabaTbiBalOTCA TEXHOIOTMN C Y/yYlWeHHbIMU (M0 CPABHEHWIO C TPAAULUOHHBIMK)
3KOHOMUYeCKMMY (6onee HU3Kas CTOMMOCThL) U 3KOMOTMYeckuMy (60s1ee BbICOKasi aKoMormyeckas pesynbra-
TUBHOCTb) XapakTepucTukamu.

OCHOBHAas Lesib CKUraHUs 0TXOA0B — 3TO COKpauieHne ux 06bemMa ¢ O4HOBPEMEHHbBIM CHUXEHWEM He-
raTUBHOIO BO3JeNCTBUSI OTXOA0B Ha OKPYXaloLlyto cpefly 1 340pOBbe Ye/l0BeKa: nocrefHee ocyliecTeisieTcs
C MOMOLLbIO YNaB/MBaHUS (M COOTBETCTBEHHO KOHLEHTPUPOBAHWS) MW AECTPYKLUUN NMOTEHUNATbHO OMacHbIX
BELeCTB B COCTaBe BbIGPOCOB AbIMOBbIX ra30B.

CxXuraHvie oTXo40B NpeAcTaBasieT co60i OKUC/IeHUe PpakLmnii, CoAepPXalMXCa B 0TX04aX U CMOCO6HbIX
K ropeHuto. B npouecce cxuraHusi o6pasytoTca ra3oo6pasHblie NPOAYyKTbl FOpeHus, 6o/bluas YacTb KOTOPbIX
MOXeT 6bITb MCMNOMb30BaHa A5 BbIPabOTKM TEMI0BOM aHeprum. OpraHuyeckme cy6cTaHumm, cogepxalymnecs
B 0TX0Aax, ropaT npu AOCTUXEHUN HeO6XOA4MMON TemnepaTypbl BO3ropaHus M Ha/IMYMU KOHTaKTa C KUC/opo-
[OM. ®aKTUYeCcKM MPOLecc FOpeHns NPOUCXOAUT 3a CeKyHAbl B razoo6pasHoli dha3e c 0AHOBPEMEHHbIM Bble-
NIeHNEeM aHeprun. B Tom cnyuyae, ecnv TensoTBOpHas CNOCO6HOCTL OTXOAO0B M Mojavya KAC/0poAa ABAAIOTCS
[OCTaTOYHbIMU, 3TO NPUBOAMUT K LLeNHOW TEN/I0BOI peakuyunm 1 caMonofAepXvBalowemMycsi FOpeHunto, To ecTb
Heo6Xx04MMOCTb B Nojave Apyroro TonaneBa otnajaeT.

Mpu BbIGOpPE CUCTEMbI TA3004UCTKM MPU CXHUTAHUM OTXOL0B HEO6XOANMO YyUUTbIBaThL Cregylolme gak-

TOopbl:
- TN OTXO[0B, UX COCTaB N BO3MOXHble M3MEHEHMsI cocTaBa OTXOA0B:
- COCTaB AbIMOBbIX ra3oB, 06bEM U CKOPOCTb U3MEHEHUII B cOCTaBe:
- ueneBble NokasaTesin NpefesibHbIX 3HAYEeHU BbIGPOCOB;
- HasMuyue HakomnaeHHblIx/nepepaboTaHHbIX OCTATKOB, 06PAa3yLWMXCSA NOC/Ie ra3004YNCTKN;
- COBMECTMMOCTb CO BCEMM 3/IEMEHTaMM MpPoLecca CXKUraHus oTxodoB (415 AeliCTBYOWMUX npeanpu-
ATUIA);

- CHWXeHne BbI6POCOB;

- pasMelyeHne passInyHbiX YCTPOMCTB ra3oo4ymMCTKM MO BO3MOXHOCTU Takum o6pa3om, 4Tobbl Temnepa-
Typa AbIMOBbIX ra3oB CHUXanacb Mo Mepe UX NPOABUXEHUS OT KoTna K AbIMOBOI Tpybe.

HacTtoswwnii ctaHAapT pa3paboTaH Ha OCHOBE MOJIOXeHWI i eBponelickoro CnpaBoYHMKa Hanayylnx 40-
CTYMHbIX TexHonoruii «EBponeiickasa komuccus. KoMmnsekcHoe npeaynpexaeHne U KOHTPO/b 3arpA3HeHUN.
CnpaBOYHOE PYKOBOACTBO MO HauNy4wum AOCTYNHbIM TexHosiorusam. CxuraHme otxogos. ABryct 2006 r.»
(«European Commission. Integrated Pollution Prevention and Control. Reference Document on Best Available
Techniques for the Waste Incineration. August 2006») 1 ¢ yueTom [lMpeKkTuB EBponeiickoro cotsa: ijupekrusa
EBponeiickoro MapnameHta n CoBeta EC 2000.76/EC «O cxuraHum otxogos» (Directive 2000/76/EC of the
European Parliament and of the Council of 4 December 2000 on the incineration of waste): lupektusa EBpo-
neiickoro MapnameHTta n CoBeta EC 96/61/EC oT 24 ceHTA6pA 1996 rofa «O KOMMN/IEKCHOM npeaynpexaeHnum
1 KOHTpose 3arpasHeHunii» (Council Directive 96/61/EC of 24 September 1996 concerning integrated pollution
prevention and control).

MeToAbl, BK/IIOYEHHbIE B HACTOALWMIA cTaHAapT, NpeAcTaBNAlOT COG0 Hannyylwmne AOCTYNHbIE TEXHOO-
rMu, NpUrogHble K NpakTU4eckoMy BHeApeHUo U obecneynBalolne BbICOKUA YPOBEHb 3aluUTbl OKpyxatoLei
cpefbl. B HacToAwwmi cTaHgapT MOTyT BHOCUTLCS U3MEHEHUS U AOMOJSIHEHUS, YTO CBA3aHO C AOCTUXEHUAMMN
Hay4YHO-TEXHMYECKOro nporpecca v nosiB/lieHMeM HOBbIX MOAXOA0B U TeXHOOrMiA B o61acTn o6palieHns c oT-
xoAamu.
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HALULWOHAANBbHBLBN CTAHAAPT POCCUNMNCKOMWN PEOLEPAL UMK

PecypcocbepexeHue
HAWNYYWWME AOCTYNHBLIE TEXHONOTUWN

O6paboTka OTXOAAWMX Fa30B NPU CKUTAHUN OTXOLO0B

Resources saving. Best available techniques. Flue-gas treatment in the waste incineration

fata BBegeHnsa — 2015—01—01

1 O6nactb NPUMEHEHUSA

HacTosAwuii cTaHgapT ycTaHaB/nBaeT Hauaydline AOCTYMHble TEXHOSIOMMM 3KO/I0rMyeckn 6esonacHom
06paboTKM OTXOAAWMX ra30B MNPU CXUTaHUN OTXOA0B.

HacTtosAwunii ctaHgapT pacnpocTpaHsieTcsa Ha 3Tanbl TEXHOMIOTMYECKOro LuKAa OTX0oA40B, B TOM 4yucne
onacHbIX, MpeAgHasHa4dYeHHbIX ANA 3KOMOrMYeckn 6es3onacHol NiMKBMAauunM OTXOA0B NyTEM WX yTuau3auuun
H/MNN yganeHna Ha NNUEH3UPOBaHHbIX A1 3TUX Leneil o6bekTax.

HacTosAwunii cTaHgapT He pacnpocTpaHAeTcsi Ha CNocobbl 06paboTKN OTXOAAWMX Fa30B NPU CXUTaHUN
XUMWYECKNX, BUONOTNYECKNX, PAANOAKTUBHbIX N BOEHHbIX OTXOJ0B.

MonoxeHnsa, ycTaHOB/EHHbIE B HacToslWeM cTaHgapTe, npegHa3HayeHbl ANS NPYMEHEHUS B HOpMa-
TUBHO-NPaBOBOW. HOPMAaTUBHOW, TEXHUYECKOW U MPOEKTHO-KOHCTPYKTOPCKOV AOKYMeHTauun, a Takxe B Ha-
YYHO-TeXHNYeCKOol. y4ebHOWM 1 cnpaBOYHOW NuTepaType NpMMeHUTENIbHO K NpoLleccam BOBJ/IEYEHUS OTXOA0B B
XO35ANCTBEHHbIN 060pOT, 0o6ecneunBas Npu 3TOM 3alWUTy OKpyXatouieli cpeabl 1 340pPOBbA NtOAEN.

2 HopMaTuBHbIE CCbIIKU

B HacTosiweM cTaHgapTe MCMosib30BaHbl HOPMaTUBHbIE CCbIJIKM Ha crieAylolme cTaHAapTbi:

FOCT P 52104 PecypcocbepexeHune. TepMUHbI U onpeaesieHns

FOCT P 54097* PecypcocbepexeHne. Hanny4wme AOCTyMNHble TeXHONOrMn. Metogonornsa naeHtTndm-
Kauum

FOCT P 54098 PecypcocbepexeHne. BTopuyHblie maTepunasibHble pecypcbl. TepMUHbI 1 onpeaeneHuns

FOCT P NCO 14050 MeHepXMeHT okpyxatoleli cpegbl. CnoBapb

NMpumeyaHne — lMpu NOML30BAHUM HACTOSILLMM CTaHAAPTOM LiefIecoo6pasHo NPOBEPUTL AeliCTBUE CChUTOUHbIX
CTaHAAPTOB B MH(OPMALMOHHOM cCTEME OBLLEro MO/b30BaHNs — Ha OPULMATIbHOM caiiTe defepasibHOro areHTCTBa rno
TEXHNYECKOMY PEry/IMPOBaHUIO U METPOIOTM B CETU IHTEPHET W/N MO eXeroAHOMY MHDOPMAaLIMOHHOMY ykasaTesto «Ha-
LIMOHa/IbHbIE CTaHAAPTbI», KOTOPbIN OMy6/IMKOBaH MO COCTOSHMIO Ha 1 IHBapsi TEKYLLEro raja, 1 ro BbifyCkaM eXeMecsiy-
HOro MHEPOPMALIMOHHOTO YKa3aTe s «HauvoHabHble CTaHAAPTbI» 33 TeKYLUMIA rof. EC/IM 3aMeHeH CCbINIoYHbIN CTaHaapT,
Ha KOTOpbI flaHa HeJaTVpPOBaHHas CCbUIKA, TO PEKOMEHAYETCS UCMO/b30BaTh AVCTBYIOLLYI0 BEPCUIO 3TOro CTaHaapTa
C YUYETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHeHWiA. ECnv 3aMeHeH CCbUTOYHbIN CTaHAAPT, Ha KOTOpbIii AaHa AaTtu-
poBaHHasi CCbl/IKa, TO PEKOMEH/YETCS UCTIO/b30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM BbILLE FOLOM YTBEPXAEHNS
(NpuHATUSA). ECNv Nocne yTBEPXAEHUS HACTOSILLEero cTaHAapTa B CCbIIOYHbINM CTaHAapT, Ha KOTOPbIN AaHa AaTVpoBaHHast
CCbl/IKa, BHECEHO M3MEHEHMe, 3aTparmBatoLLee NosioKeHe, Ha KOTOPOe iaHa CCbIIKa, TO 3TO MOSIOKEHNE PEKOMEHYETCS
NPUMeHATL 6e3 yueTa AaHHOT0 M3MeHEeHWs. ECMM CCbITOYHbIV CTaHAAPT OTMeHeH 6e3 3aMeHbl, TO MONIOKEHNE, B KOTOPOM
[laHa CCbI/IKa Ha Hero, PeKOMEHAYETCS MPYMEHSITb B YACTU, He 3aTparvBatoLLeii 3Ty CCbiMky.

* [OeiictByeT TOCT 33570—2015 PecypcocbepexeHune. ObpalleHne ¢ oTxogamu. Metogonorns naeHtTudurkaunn.
3apy6exHblii ONnbIT.

N3paHue oduumansHoe
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3 TepMuHbI 1 onpeaeneHuns

3.1 B HacTosAwWwem cTaHAapTe nNpuMmeHeHbl TepMuHbl no FTOCT P MCO 14050. TOCT P 52104. TOCT P
54097, TOCT P 54098. a TakXe criegylolwme TEPMUHbI C COOTBETCTBYIOLWUMN OonpeseneHNamMun:
3.1.1

OpraHns3oBaHHbIi NPOMbIWNEHHbI BblGpOC: MpoMbILWIIEHHbIW BbIGpOC, NOocTynarwmuii Batmocde-
py Yepes cneymnanbHO COOPYXEHHbIE Fa30X0Abl, BO3AYX0BOAbI U TPY6GbI.

[FTOCT 17.2.1.04—77. cTaTbsa 27)

3.1.2

HeopraHM3oBaHHbI NPOMbILEHHbI Bbl6GPOC: MPOMbILLIEHHbIR BbIGPOC, NOCTYNalWmii B aTMOC-
hepy B BMe HeHanpaB/IeHHbIX NOTOKOB ra3a B pe3y/ibTaTe HapyLleHUs repMeTUYHOCTM 060pyA0BaHUs, OT-
CYTCTBUS UM HEYLOB/IETBOPUTE/bHOW paboTbl 060pYyA0BaHUS MO OTCOCY rasa B MecTax 3arpy3ku, BbIrpy3Ku
N XpaHeHUs NpoayKTa.

[FTOCT 17.2.1.04— 77, cTaTbsa 28]

MpumMmeyaHne — HeopraHM3oBaHHble BbIGPOCHI O3HAYAIOT He MpeyCMOTPEHHbIE 3apaHee 1 He NpesoTBpaLLeH-
Hble BbIGPOCHI B aTMOCHEPY Cbipbs W/MMNU NPOAYKTOB NPOMbILLEHHBbIX NPOLECCOB, HE NPOLLIEALINX Yepe3 MAbTPbI UK
KOHTPO/IbHbIE MeXaHW3Mbl, NpefHa3HavYeHHble 419 NPefoTBPaLLEHNS U COKPaLLEeHNs 3TUX BbIGPOCOB /NGO A5 MOMHOW
WM YaCTUYHOM OUYNCTKM KX OT ONacHbIX NPUMECE Nepes COPOCOM B OKPYXXatOLLLYHO Cpeay.

3.1.3

ouncTKka rasa: OTgesieHve OT rasa wWau npespalieHue B 6e3BpeHOe COCTOsSIHME 3arpsA3HALWNX aT-
Mocepy BeLecTB.

[FOCT 17.2.1.04— 77, ctatbs 30]

3.1.4

npomblW/IeHHaa o4yMcTKa rasa: OuucTKa rasa c uesnbto I'IOCJ'Ie,CI.yIOUJ,BVI ytunusauyunn nnan Bo3Bpata B
Nnpon3BOACTBO OTAE/NIEHHOro OT rasa Uan npeBpalLeHHOro B 6e3BpefHOe COCTOAHUE NPOAYKTA.

[FOCT 17.2.1.04—77. cTaTba 31]

4 LUenesKkonornyeckue crparerum gedatesibHoCTun

4.1 q)aKTOpbl, ydyntbiBaemMmble npu BblﬁOpe CNCTEM OYUCTKM ObIMOBbLIX rasoB

Mpn BblIGOpE CUCTEMbI FAa3004YNCTKN yUMTbIBAIOT cleaylowmnii (He ncyepnbiBalrowmii) nepevyeHb 06LWNX
hakTopoB:
TUN OTXOA0B, X COCTaB U BO3MOXHble N3MEHEHUA cocTaBa OTXOA0B:
- TUN nNpouecca ropeHns n pasmep neuu;
TemnepaTtypa noToka bIMOBbIX ra3oB;
- CcOCTaB AbIMOBbIX ra3oB, 06beM U CKOPOCTb M3MEHEHUI B cocTaBse.
LueneBble Nokasatenun npeaesibHOro 3HayeHMs BbIGPOCOB;
orpaHuM4yeHuns No cb6pocy CTOYHbIX BOS;
Tpe6oBaHUA K BUAUMOCTM AbIMOBOrO Weida,
AOCTYNHOCTb 3eM/1€0TBOAOB;
Hasnmyme HakoneHHbIx/nepepaboTaHHbIX OCTATKOB, 06pa3yloLWMXCsa NOCne ra3oouncTKu;
COBMECTMMOCTb CO BCEMW 3/1IeMeHTamMu npoLecca CXUraHus oTXoA0B (415 AeliCTBYOWMNX NpeanpusaTnif);
- Hanuune N CTOMMOCTb BOAbl U APYrNX peareHToB:
BO3MOXHOCTM 3HeprocHabxeHnsa (Hanpumep, pekynepauuu Tennaa or ckpyb66epos);
- Hanuuune cybcuanii Ha BblpaGaTblBAEMYHO IHEPIUIO;

AONYCTUMBIN CO60p 3a NMpuveM MOCTynalLWmnx 0TX0A40B (CyLIeCcTBYIOT Kak PbIHOYHbIe, Tak U NoAUTUYe-
ckune hakTopsbl);

- CHWXeHune BblOGPOCOB,;

- 6opbba C WymMoMm;

- pasMelleHne yCTPONCTB ra3oouyMcTKM N0 BO3MOXHOCTU TakMm obpa3om, 4Tobbl TemnepaTtypa AbIMO-
BbIX ra30B CHMXanacb Mo Mepe X NPOABMKEHUS OT KOT/1a K AbIMOBOW Tpy6e.

2
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4.2 CokpaueHune BbI6pPOCOB Nbl/n

4.2.1 NpuMeHeHNe cucTemMbl AN yNaBAMBaHWUA NblAN U3 AbIMOBbIX Fa3oB, Kak NpaBuo, cunTaeTcs Heob-
XOAUMbIM A151 BCEX YCTAHOBOK MO CXWUraHMio oTXo[o.. B 7.1—7.4 paccmaTpuBaloT BO3MOXHOCTb pa3melieHuns
aTana nblaeyganeHnsa A0 Nocsefyowmnx 3Tanos CUCTEMbl OYNCTKM AbIMOBbIX Fa30B, TO eCTb NpejBapuUTeibHO-
ro ynaBnnBaHWA NblAN, WK NOC/Ie CUCTEM OYUCTKMU AbIMOBbIX ra3oB, TO eCTb B KaYecTBe MocnefHel cTyneHun
CUCTEeMbl OUYMCTKM AbIMOBbIX ra3oB. B HEKOTOpPbIX cyyasax NnpMMmeHseTca ABOMHaa duibTpauns, KOTopyto pac-
cmaTtpusarT B 7.3.

4.2.2 Bbibop 060pyAoBaHnA AN ynaBAnBaHUA NblAN U3 AbIMOBbIX ra30B OCYLLECTB/IAIIOT B COOTBETCTBUN
CO criefylouwmMmMn napameTpamMmn:

- 06beMbl NOCTYMN/IEHNA YaCTUL, B NOTOKe rasa;
cpefHUii pasmep yacTuL:
pacnpegesieHMe pasMepoB YacTul:
pacxop rasa;

TemnepaTtypa [AbIMOBbIX ra3os;

- COBMECTMMOCTb C APYIMMU KOMMOHEHTaMM CUCTEMbl OYUCTKM AbIMOBbIX ra3oB B LesloM, T. e. obuias
onTuMusaumsa npouecca;

- NpeAesibHO AONYCTUMas KOHLEHTpaLmnsa NblieBbliX BbIGPOCOB.

NMpumMeyaHune — HekoTopble NapaMeTpbl, HaNnpYMep pacnpefeneHne YacTul, No pasMepam WUn Ux cpesHui
pasmvep, onpeaenstoT amnupuyecku. [JocTynHble BapuaHTbl 06paGoTKM UK yAanieHUst OCaXAEHHOW MbUM Takxe MoryT
B/IUSATb Ha BbIGOP CUCTEMbI OUMCTKY AbIMOBbIX Fa30B, HANPUMEP, EC/IN CYLLECTBYET OTAE/bHAsi BO3MOXHOCTb 06paboTku 1
MCMONb30BaHUA 30/1bHO MbUW, TO CriefyeT obecneunTs ee pasferbHblii c6op.

5 CounanbHo-opraHn3aLnoHHbIe cTpaTern 4eatTesibHOCTH

5.1 XossicTBylwWwmne cybbekTbl, 3aHATble B 06/1aCTM o6palleHns ¢ oTxogaMmu, NPoBOAAT MeEPONpPUATUS,
nosBosisiloliMe nNpegoTBpaliaTb UM CHUXATb HeraTMBHble BO3AENCTBUSA OTXOLOB Ha OKPYXaloLlyio cpegy u
300pOBbe ntoael.

MeponpuAaTuAa, no3BonsoWme nNpefoTBpawartb WIN CHMXaTb HeraTUBHble BO3AeCTBUSA OTXOA4OB Ha
OKpyXallyl cpegy 1 340poBbe toaeli, ocylecTBAAIOT 6e3 yrposbl A1 BOAHbIX 06bEKTOB, BO34yXa, NoYB,
6nopasHoobpasuns, WyMOBbIX, NH(PPaA3BYKOBbIX. Y/1bTPa3BYKOBbIX N BUOPALNOHHbIX BO34eliCTBUI pas3MyHbIX
reHepupyroWmnx NUCTOYHMKOB: BO3HMKHOBEHUS HEMPUATHbIX 3anaxoB; HapyleHus naHawadTa, NpUPOAHbIX
M/MNN NCTOPUYECKUX NaMATHUKOB.

5.2 Llenb counanbHO-OpraHn3auoHHbIX cTpaTernii AeaTesibHOCTM — 3TO hopMUpPOBaHMe JOCTAaTOYHOIO
Yye/nl0BEYECKOro noteHymana, PUHaAHCOBbIX M HAYYHO-TEXHUYECKNX BO3MOXHOCTe A1 06paboTkn 1 yganeHus
onacHbIX 0TX0A0B, 3P (heKTUBHOTO ynpaBfeHNs AeATe/IbHOCTbIO B 06/1aCTV CXUTaHUSA OTXOAOB; NpPoBefeHus
b P eKTUBHbIX MepPONPUATUIA Mo 6opb6e C 3arps3HeHMeM OKpyxatolel cpeibl B pamKax BCeX 3TanoB TeXHOo-
JIOTMYEecKOoro uukna obpateHus ¢ onacHbiMm oTxogamun (c6op, TpaHcnopTupoBaHue, o6paboTka, MCNOb30Ba-
HVWe B KaYecTBe BTOPUYHbIX PecypcoB).

5.3 KoopauHaunsa B3anMoLeincTBUA X03siNCTBYOWNX CY6bEKTOB C NOCTaBLWMKAMU NePBUYHbBIX
0TX0A0B, NOANIEXAWUNX CKUTAHUIO

KoopauHauus B3anmMofeincTBUs X03ANCTBYHOLWNX CYGbEKTOB C NOCTaBLWMKAMUN NEPBUYHBIX OTXOA0B He-
o6xoAMMa ANA yNyylWeHUs BXOAHOro KOHTPOSA KayecTBa OTXOA0B M YMEHbLIEHUs pucka npu obpaljeHun ¢
TBepAbIMU 0CTaTKaMu, 06pa3yroWMMUCS NPU CKXUTAHUN MEPBUYHBIX OTXOAO0B.

[aHHblli noaxof NPUMEHVMM ANs BCeX O6BHLEKTOB MO CXWUraHW OTXOA0B, OfHAKO Haum6onee LEeNecoo-
6paseH AN Tex 06beKTOB, KOTOPble NOMYyYalT U3 Pas/INYyHbIX UCTOYHWKOB NepPBUYHbIE OTXOAbl, 06najatoLmne
CYLLECTBEHHO Pa3/INYalOWMMUCS U TPYAHO KOHTPOSIMPYEMBIMU XapaKTepuCcTUKaMu.

5.4 BesegeHue v nogaepxka CUCTEM 3KONTOTMYECKOTO MEeHeAXMeHTa

B KauecTBe Hauny4ylWwux AOCTYMHbIX TexXHonorun (HAT) paccmaTpuBaloT BeAeHVe 1 NoALepXKKY CUCTEM
9KOJIOTMYECKOro MeHeAXXMEHTA, BK/loUallme B cebs cnefyolmne 31eMeHTbl:

- onpepgefieHve Ha YPOBHE PYKOBOACTBA NMPeAnpusaTis 3KOMOTMYECKOW NONUTUKN NPpeanpuaTus:

- NNaHupoBaHue 1 yTBepXaeHne Heo6Xo4MMbIX 3TanoB NPOU3BOACTBEHHOrO nNpotecca:

- BHeJpeHWe MocnefoBaTesibHbIX NPoUeAyp C YYETOM YCTAaHOBJ/IEHUS CTPYKTYpbl COMOAUMHEHHOCTU U
OTBETCTBEHHOCTY;
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KOMMETEHTHOCTb, MOBbIWEHNE KBA/TM(UKALUN COTPYAHUKOB;

LOKYMeHTUpOBaHne U atpPEKTUBHbIN KOHTPOJIb TEXHOIOTMYECKUX NPOLECCOB;

- BHeJpeHWe NporpamMmm TeXHUYEeCKOro 06CnyXnBaHus.

o6ecreveHrie TOTOBHOCTM K aBapuiiHbIM 1 YPe3BblYaiiHbIM CUTYauusiM 1 CBOEBPEMEHHOE pearuposa-

Hue.

o6ecneyeHne COOTBETCTBMSA Tpe6OBaHWSIM 3aKOHOAATENbCTBA B 06/1aCTU OXPaHbl OKpyXatolieir cpe-
abl.

5.5 MeponpuaTtusa, cnocob6cTBylOWMe obecneyeHNo peanmsaymum NPUHLUNOB HaAUAYyULWNX
[AOCTYNHbBIX TEXHONOTUNIA

MeponpuaTus, cnocob6cTBytowme o6ecneyeHnto peanmsayun npuHumMnos HAT, BKkAtoyaoT B cebs.

- uccnefoBaHue M OLEHKY npouecca MeHe[XMeHTa M npouesypbl ayAuTa akkpeAuTOBaHHbIM OpraHom
no cepTUdUKaLUN UIN BHEWHUM BEPUDUKATOPOM CUCTEM IKOSOTMUECKOTO MEHEAXMEHTA;

- NoAroToBKy ¥ Ny6nunkauuio {1. BO3MOXHO, BHELWHIOW BanungaLuio) pPerysisipHoro 3Ko/0rMyeckoro oT-
yeTa, B KOTOPOM MPUBOAST BCE CYLLECTBEHHbIE BO34eNCTBUS 06bekTa Ha OKpyXalollyl cpeay U nNpoBoasiT
eXerofjHoe CpaBHEHMWE C 3KOJIOTUYECKUMU LeNsIMU 1 3a4advamMu, a Takke oTpac/ieBbIMU UHAEKCaMU;

- BHeJpeHue MeXAYHapOAHbIX CUCTEM 3KOIOTMYECKOT0 MEHEAKMEHTA 1 ayAnTa.

6 PecypcHo-fiorMcTuyeckne cTpaternn AesTeNlbHOCTH

6.1 OnTumMun3sauna aHepronoTpebneHuns

HekoTopble nogxodbl K 06paboTke AbIMOBbLIX Fa30B MOTYT 3HaYMTE/IbHO YBe/IN4UTb 06LY0 9Heproem-
KOCTb MpoLecca CXUraHus, NnoaTomy criegyeTt yunTbiBaTb AOMNOSIHUTE/IbHbIE MOTPEOHOCTM B 3HEPIUN, Bbi3BaH-
Hble HEO6XO4MMOCTbIO COOTBETCTBUSA NpefesibHbIM 3Ha4YeHUSAM BblOPOCOB;

- CcoKpaljeHune BbIGPOCOB MbiNK, BKOYAA TOMNOYHYIO 307y (COAepXallytlo CBA3aHHble MNbl/ibl0 MeTasn bl 1
X COeiUHEHNSA), KaK NpaBuaio, TpebyeT AOMNO/IHUTENBHON PuUNbTpaumn 1 yBennymeaet obuiee aHepronoTpe-
6neHue;

- cokpauweHune BblbpocoB NOX Huxe 100 mr/m3 yauje BCero gocTuraeTcs ¢ NOMOLbIO CeNeKTUBHOro
KkaTanmTunyeckoro socctaHoBneHnsa NOx (SCR). Ec/in npu cxuraHnm oTxonoB pekynepupyeTcs aHeprus, Heob-
xoguMmas ansa pa6oTbl 4ONOMHUTEIbHOW CUCTEMbI TA300YNCTKU, TO 3TO NPUBOANT K CHUXEHUIO NMPOAaXK dHEeprumn
Ha CTOPOHY;

- ec/v TemnepaTtypa AbIMOBbIX ra3oB Ha BbIXOAe M3 KOT/Ia HMXE TOYKM POCbl KUC/OTbI, TO AN1A Harpesa
ObIMOBbIX ra3oB 6yaeT Heo6xoAMMa AOMO/IHUTE IbHAA 3HEpPrus;

- pasMelleHne 3/1eMEHTOB CUCTEMbl OYUCTKM AbIMOBbIX Fa30B [0J/1XKHO OCYLIeCTBNATLCA Takum obpa-
30M. YTOObI 3/1EMEHTbI, Tpebylouime NPMMEHEHUS BbICOKMX pabouunx TemnepaTyp, OblaiM pacnosioxeHbl nepes
TEMW 3/1eMeHTaMu, KOTopble paboTaloT npu 60/1ee HU3KUX TeMnepaTtypax; 3T0 NPMBOANT K CHUXEHMNIO 0bLwero
3HepronoTpebsieHNs cMCTEMbl Fa3004YNCTKM (OAHAKO B HEKOTOPbIX CNyvasX 3TOro Helb3sa A0CTUYb, Hanpumep
ONS CeNneKTUBHOIO KaTa/IMTMYeCKOro BOCCTAHOB/IEHUSA, Kak NpaBusio, TpebyeTcs YUMCTbIl ras, n aToT 6/10K A0N-
XeH OblTb YCTAHOBJIEH NOC/Ie CTYNEHEeN OUNCTKN, Tpebyrowmnx 6osee HU3KOKM TemnepaTypbl rasa).

6.2 ONTUMM3aUNA CUCTEMbI OYUCTKN AbIMOBbIX ra3oB

Mpn onTMMM3aLUM CUCTEMbI Fa3004YNCTKN LLeN10CO006pa3HO paccCMOTPeTb CUCTEMY OUYMCTKU AbIMOBBIX ra-
30B B KayecTBe e[JMHOro Lenoro. 3To 0CO6eHHO akTyaslbHO AN yAaneHUs 3arpsAs3HAoWnX BelwecTs, Tak Kak
TexHonornyeckne enHULbl HacTo B3aMOAENCTBYIOT Mexay coboli, obecneunsas NepBUYHOE CHMKEHMNE KOH-
LeHTpaunm HEKOTOPbIX 3arpsA3HAIOWNX BeWwecTB Ha O4HUX YCTPOMCTBax NpyM OAHOBPEMEHHOM YBe/IMYEHUN UX
KOHUEHTpaunum — Ha Apyrux. B 3aBMCMMOCTM OT nocsiefoBaTe/IbHOCTU pa3MelleHns pas/IMyHbiX yCTPoOlicTB
MOTYT 6bITb 4OCTUTHYTbI pas3/inyHblie YPOBHN 3hHEKTUBHOCTMN OYUCTKUN AbIMOBbIX ra3oB;

- ecnn nbineysioBuTesibHas KaMmepa C pykaBHbIMU (DUIbTPaMu pacrnosioxeHa nocsne mecTa BBoja pea-
reHTa (B 4ONO/IHEHNE K 0BECNbINIMBAHNIO), TO OHA paboTaeT TakXe B Ka4ecTBe AOMNONHUTE/IbHOW peakuMoHHO’
Kamepbl. PykaBHble hunbTpbl cayxat A5 06paboTKu KMCAbIX ra3oB, ra3oobpasHbiXx meTasnoB (Hanpumep,
pPTYTV 1 KaAMUS), @ TakKKe CTONKMX OPraHnYecknx 3arpsasHuTernei;

- B AoONosHeHne K o6paboTke KNC/bIX ra30B CKpyb66epbl NCNOMNb3YHOTCA AN1A 3axXxBaTa HEKOTOPbIX YacTul,
N pTYTW, ecnin BOAOPOAHbIM Mokasatenb AB/SETCA AOCTATOYHO HU3KUM WM UCNOMb3YIOTCA cneunasnbHblie pe-
areHTbl;

4
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- SCR paspylwaeT AUOKCUHbI, €C/1IM OHO CNPOEKTUPOBAHO COOTBETCTBYHOLWMM 06pa3om (C TOUKN 3peHns

pasmepa):

- aacop6uns aKTUBUPOBAHHbLIM Yr/ieM U 6ypoyrosibHbIM KOKCOM MO3BOISIET YAANSATb ANOKCUHBI, PTYTb U

Apyrve BeljecTBa.

7 T1pon3BOACTBEHHO-TEXHO/IOTUYECKNE CTPpaTernn AeaTeslIbHOCTH

7.1 MpnmeHeHVe NpeABapuTeNIbHOTO 3Tana obecnbiNMBaHNA Nepeg Apyroii o6paboTkoii
AbIMOBbIX ra3oB

7.1.1 Ans npefBapuTenbHOro o6ecnbli/INBaHUS AbIMOBbIX Fa30B UCMOMb3YIOT CreAyiolie CUCTEMbI:

- 3/IEKTPOCTATUYECKME MbINIEYNIOBUTENN, B TOM YNC/IO MOKPbIE 3/IEKTPOCTATUUYECKNE MbINIEYNI0BUTENN,
KOHAEHCAUVOHHbIe 3/1IeKTPOCTaTUYeCKe NbiNeynoBuTenu;

- MOHU3aLMOHHble CKPY66epbl C BOASHLIM OpPOLIEHUEM;

- pyKaBHble UNN TKaHeBble hUNbTPbI:

- LeHTpo6exHble cenapaTopbl U MHOTOKaHalbHble LLeHTPo6eXxHble cenapatopbl.

7.1.2 NpeaBapuTenbHOe yaaneHne Nbiin cCOKpallaeT Harpy3Ky Ha nocaegytolime CUCTEMbl OUYUCTKM Abl-
MOBbIX ra30B: CHMU)XAeTCsl OMAacHOCTb VX 3aCOPEHNS, MOXHO CHU3UTb X NMPOU3BOAUTE/ILHOCTL, YTO Aasiee mno-
3BO/INT MUCMO/Ib30BaTb PACMO/IOKEHHbIEe 3/IEMEHThI ra3004YnCTKU, UMEIoLL e MeHbline rabapuTHble pasmepsbl,

N COOTBETCTBEHHO CHU3UTb 3aTpaTbl Ha HUX.

CriefilyeT MposiB/IsiTb OCTOPOXHOCTb B OTHOWEHUN YPOBHSA 30/1bl B 6YHKepe, a Takke B OTHOLIEHUMU KO-
Te/IbHOrO LW/aka (0CO6EeHHO ecnv pyKaBHble PUNLTPbI YCTAHOB/IEHbI HEMOCPEACTBEHHO MOC/e KOT/a), YTo6bI
npefoTBPaTUTb OMACHOCTb BO3HUKHOBEHMSA Moxapa.

7.1.3 B Tabnuue 1 npeAcTaBfieHO CPaBHEHME Pa3/IMYHbIX CUCTEM MblsieyAasleHUsi, UCTOMb3YEeMbIX Ha
npeaBapuTeNibHbIX 1 3aBepLIALWLMX 3Tanax 06ecnbinBaHns.

Ta6nuuya 1— CpaBHEHWE CUCTEM MbINIEYAANIEHNS, UCMO/b3YEMbIX HA MPEABaPUTENbHbBIX 1 3aBepLUAOLLMX 3Tanax obe-

CnbliMBaHNA

Cucrema
nbuieyaaieHns

LleHTpo6exHble
cenapaTopbl

MyrnbTrkaHa/IbHble
LieHTpobexXHble
cenapaTopbl

QnekTpocTaTnye-
CKue cyxue nbliey-
nosuTenu

QnekTpocTaru-
YecKne MoKpble
nblneyoBUTeN

PykaBHble Mnblie-
yIoBUTENN

TUNMYHaA KOHLEHTpaLms
B BbIGpocax, briv3

200—300

100—150

OT5pm0 25

OT15 o 20

MeHee 5

MpenMyLLECTBO

MpoyHbIe, OTHOCUTENIbHO
MPOCTbIB N HAfEXHbIe
MpuMeHAOTCA npu cxura-
HUW OTXOA0B

OTHOCUTENbHO
3HepronoTpebneHne.

HN3KOB

MOXHO wucnonb3oBaTb MNpu
TemnepaTtypera3sa 150 "C —
350 'C.

LLInpoko npuvmMmeHsoTca npu
CXWUraHMn oTxoa0B

B cocTosiHum obecneunBaTb
HU3KME KOHLeHTpauumn 3a-
rPA3HSIOWMX BeLecTB B
BbOpocax. VHorga npume-
HSKOTCS NPU CXUraHuM OT-
X0[0B

LLnpoko npuMeHsitoTCA npu
CKMIaHUM OTXOAOB.

Cnoii ocTtatka [AelicTBy-
eT Kak [OOMNoSHUTENbHbI
hunbTp 1 Kak agcopbep

HepocTarb»

MPUMEHSIIOTCA TONbKO A5 NpeaBapu-
TeNbHOro 06ecnbIINBaHNS.

OTHOCWTE/IBHO BbLICOKOE 3HEPronoTpe-
6neHue (Mo CpaBHEHWIO C 3IeKTPOCTa-
TUHECKUMU MbLIEYSIOBUTESISIMM)

Mpy uncnonb3oBaHUM Mpu Temnepary-
pax 450 'C — 200 *C BO3MOXHO 06-
pasoBaHve PCDD/F

ManbIii ONbIT UCNOMB30BaHNSA NPY CXK-
raH1M OTXOLOB.

B OCHOBHOM NpuMeHsitoTCcs nocne obe-
CnblMBaHKSA.

O6pasoBaHne TEXHOMOrMYEeCcKUX CTOY-
HbIX BOA,

PocT BMgnMmMoCTy AbIMOBOrO Lweida

OTHOCUTE/ILHO BbICOKOE 3HepronoTpe-
6/1eHVe (MO CPAaBHEHUIO C 3/1eKTPOCTa-
TUYECKUMU MblIeYNI0BUTENSIMM).

YyBCTBUTENbHLI K KOHAEHCauuy Bogbl
1 KOPPO3UK
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7.1.4 OueHKa NPUMEHMMOCTM NOAXOAO0B K NpeABapuTesibHOMY o6ecnbliiMBaHMO NpuBeAeHa B Tabnuue 2.

Tabnwu ua 2— OLLEHKa NPUMEHUMOCTN NOAXOA0B K npeaBapuTeibHOMY obecnbIIMBaHNIO
Kputepun OueHKa NPUMEHUMOCTH, MpUHE-TaHUe

MprMeHMO KO BCeM Tunam OTXOA0B.

Bug otxopnos
MoxeT He TpeboBaTbCA NPU HU3KNX KOHLIEHTPAUMAX MbM B HEOUNLLEHHOM rase

manasoH pa3mMmeposB o
A P P Be3 orpaHunyeHuii

npeanpusTUn

Hosble/aelicTaytome MpoCTPaHCTBO MOXET ObiTb (PaKTOPOM, OrPaHNYMBAIOLMM WCMO/Ib30BaHNE Ha
npeanpusATyA OeicTByOWMX NpeanpusiTUSX

MexTexHonornyeckas Bonbliee BHYMaHVE K KOHTPOSIIO TeMnepaTypbl TpebyeTcsa Npu NPUMEHEHUN py-
COBMECTUMOCTb KaBHOro thunbTpa

KnioueBbie (hakTopb! MpocTpaHCcTBO, HeO6XoAUMOE A1 pa3MeLLeHNs [AONOMHUTENTbHOW TeXHoMornye-
CKue eanHuLpbI

7.1.5 MNpepBapuTenbHbIi 3Tan o6ecnbiIMBaHWA Nepes ApYroii 06paboTKOM AbIMOBbIX ra30B MPUMEHSIIOT,
Korga 30/1bHYH0 Mbllb MOXHO 06paboTaTb M NCNOMb30BaTh B KAYECTBE BTOPUYHbLIX MaTepuasibHbIX PecypcoB;
Korpga TpebyeTcsa Ncnosib3oBaHne 060pyA0BaHUA OYNCTKM AbIMOBbIX Fa30B MeHbLUEN MOLWHOCTN Ha NOcCneAyto-
wmMx aTanax (Tpe6oBaHUsA MO Nbl/IEBOV Harpy3ke CHMXalTCA); Koraa TpebyeTcss coBeplUeHCTBOBaHMe paboThl
nocneaylLWwmMx CUCTEM OYNCTKM AbIMOBbIX ra30B; KOrga npeanoyTuTenbHO yaaneHne noamxaopuaHoro anéen-
30napaguokcuHa/nonuxnopuaHoro anéeHsodypaHa (PCDD/F) 4O MOKPOW OYUCTKM AN CHMKEHUA «3adhekTa
namMmaTm».

7.1.6 Mpn peanusaunn npegBapuTesIbHOro o6ecnblIMBaHNSA Hanbosiee 3HaYMMbIMUN SABMAIOTCA cneayio-
uinme KOMMJ/IEKCHbIE 3KO/T0TnYeckne BO3AeiCTBUA:

- notpebneHne 3HepPrnun nNpu MCNosb30BaHUN PyKaBHbIX (PUNbLTPOB Bbille, YeM B APYIMX cUcTemax 3a
cyeT 6onbleli NoTepy AaB/ieHUS;

- ANA paboTbl 3/1EKTPOCTATUYECKOTO Nbl/iey10BUTeNA TpebyeTca 3N1eKTPUYecTBO;

- o6pa3oBaHMe 30/1bHOW MbININ NPU FA3004YNCTKE,

- KOHueHTpauns PCDD/F B AbIMOBbIX ra3ax MOXeT yBe/inunBaTbCs BO BpeMs UX NpebbiBaHWUSA B 3/ek-
TpoCTaTU4eCcKOM MblsieysioBuUTEsNie, ocob6eHHO npu paboTe npu Temnepatypax ot 200 °C go 450 BC:

- ocTaTkn/oTxoAbl, 06paszoBaBLIMECH B CUCTEME OUMCTKM AbIMOBbIX ra30B, U 30/1bHas Nblflb MOTYT GbITh
N3BJiIeYeHbl B C/lyvyae NpYMeHeHNs 3Toro noaxopaa.

7.1.7 JocTUraemble 3KO/10rM4Yeckue npenmyu,ecrea

CokpalieHne BbIGPOCOB AbIMOBbIX Fa30B 3a CHET YMEHbLUEHUS Harpy3ku, co3gaBaemMoli MOTOKOM YacTul,
Ha nocrnegytowme aTanbl CUCTEMblI OYUCTKN AbIMOBbIX Fa30B.

M3BneyeHne 30/1bHOI NbIIN U3 OTXOA0B, 06Pa30BaBLUINXCA B CUCTEME OYNCTKM AbIMOBbIX ra3oB, MO3BO-
NsieT: coKpaTUTb 06beMbl 06pa3oBaHMs OTXOA0B B CUCTEME OYUCTKU AbIMOBbLIX ra30B; MPOBECTU OTAE/IbHYHO
06paboTKy 30/1bHOI MbIIN C LEeNblo ee NCNOJ/Ib30BaHUA B KayecTBe MaTtepuasibHOro pecypca.

PasgenbHblli c60p pakumii oTXoAAWMX ra3oB He AAaCT HUKaKUX 3KOMOTMYECKUX MPenMyLLecTB, ecrn
pasfeneHHble opakuumM 3aTemM BHOBb OyayT cMelwaHbl. [T03TOMYy HEO6X0AMMO paccMOTpeTb BeCb Mpouecc
ra3oouncTkM ANS OLEHKN BO3MOXHOCTU peasibHbIX MPEenMyLLecTB.

QnekTpocTaTnyeckne MNbisiey/I0OBUTENN U LLeHTPOOEeXHble cenapaTtopbl CAMOCTOATE/IbHO He MOryT obe-
CNeyunTb AOCTUXKEHME NpenenbHO AONYCTUMbIX NOKa3aTesiel BbIGPOCOB NbI/IN: OHU NOJME3HbI B KAYecTBe npes-
BapuTeNbHbIX NbleynoBuTenel n cnocob6CcTBYOT 4OCTUXEHNIO HU3KOTO YPOBHS BbIOPOCOB NpU MPUMeEHEHUN B
KOMGMHaUUM C ApyrumMmu MmeToaamu.

O PeKTMBHOCTb paboThbl LLEHTPOGEXHOro cenapaTtopa NOBbIWAaeTcss B 3aBUCUMOCTM OT MNbl/1eBON Ha-
rPy3KN. CKOPOCTM NOTOKA AbIMOBbIX ra30B, pa3Mepa M NJI0THOCTM YacTul NbiAn. Ecnm yacTuubl 30/1bHON Nbin
MeJsIKM, N/I0OTHOCTb HM3Ka, a NblsieBas Harpy3ka U CKOPOCTb MOTOKA MEHAITCA, TO 3P PEKTUBHOCTb yaaneHuns
NbiN LEHTPOBEXHBLIMU cenapaTopamMmn orpaHnyeHa. O6bIYHO MOXHO AOCTUYb KOHUEHTpPaLUW MbI/IN HE HUXe
yem 200— 300 mr/m3.

JnekTpocTaTtuyeckme MbleynoBUTENIN MO3BONAIOT AOCTUraTb CYLWECTBEHHO 60/lee HU3KMX 3Ha-
YEHUA KOHLEHTpauuMu nbiIN N0 CPaBHEHWIO C (MHOrOKaHa/lbHbIMW) LEHTPOGeXHbIMKM cenapartopa-
MU. B 3aBUCUMOCTM OT UX KOHCTPYKUUM M pas3Mel,eHUss B CUMCTEME ra3o04YUCTKM (B Hayane WM B KOH-
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ue atana ob6ecnblZIMBaHWA) M KOMMYecTBa MNIACTUH KOHUEHTpauusa Nbisin B BblGpOCax MOXeT COCTaBUTb
oT 15 go 25 mr/m3. locTuxeHne 3Ha4YeHns meHee 5 Mr/M3 BO3MOXHO NPU UCNOMb30BaHUN ABYX UK Tpex nna-
CTUH 1 yBe/IMYEHNN NMOBEPXHOCTUN 3/1EKTPOCTATNYECKOro Nblfley10BUTESA, YTO CBA3AHO C yBe/InYeHnem 3artpart
M NOTPe6HOCTM B Naowagsax AN ycTaHOBKN.

Oco6bIM BUAOM 3/1eKTpOoCcTaTUYeCKUX NblneynoBuTeneli ABASIOTCA MOKpPble 3/ieKTpocTaTu4eckune nbiae-
y/NI0BUTE/IN. KOTOPbIEe, KaK NpaBu/o, He NPYMEHATCA Npu npeaBapuTesibHOM ob6ecnblnBaHUKN BCNeAcTBUe
TemnepaTyp AbIMOBbIX ra30B Ha 3TOM 3Tane. 3TV Nbl/1ey/IOBUTEIN NCNO/b3YIOTCA NPU AO0OYNCTKE ra3osB nocne
npumeHeHus ckpy66epoB..

PykaBHble hunbTpbl adheKTUBHbBI NPU yaaneHun nbian. Npyu MCNOAb30BaHUM pyKaBHbIX (DUILTPOB Ya-
CTO BBOAATCA peareHTbl 418 (hopMUpoOBaHMA rPYHTOBOYHOIO CN0OS Ha pykaBax A/ 3alnTbl OT KOPPO3UM 1 CO-
pelictBusa unbTpaunm (0cobeHHo Npu rny6okoi hunbTpaunm). Hanbonee 4acTto UCMNONb3yeMble peareHTbl —
M3BeCTb N aKTUBMPOBAaHHbIN Yronb. MIcnonb3oBaHne akTUBUPOBAHHOIO YIs CHUXaeT Harpy3ky AMOKCUHOB Ha
nocrsiegytouime aTanbl ra3ooOuNCTKN; B MOKPbIX CUCTEMAaxX OH MOMOraeT COKpPaTUTb HaKoOMJeHne ANOKCUHOB B
MaTepuasiax ckpybbepa scnegcresne «adhekra namaTn».

7.2 TIpuMeHeHWe CUCTEM AOOYUCTKN AbIMOBbIX ra3oB

7.2.1 Noaxopn cBsA3aH C NPUMEHEHNEM CUCTEM A0OUYUCTKM AbIMOBbIX Fa30B A1 OKOHYaTEe/NIbHOTr0 CHUXe-
HMS BbIGPOCOB Mbl/IM NOC/N1e NPUMEHEHUS APYTUX CUCTEM OYUCTKM AbIMOBbIX ra30B, HO Nepe/, OKOHYaTe/IbHbIM
BbINYCKOM AbIMOBbIX ra3oB B atmocdepy. OCHOBHble NPUMeHsAeMble CUCTEMbI:
pyKaBHble (UNbLTPbI:

- MOKpble 3fieKTpocTaTuyeckme NblaeynoBuTenNu;
anekTpognHamumyeckme ckpyb66epbl BeHTypu;
arnoMepaunoHHO-pUNbLTPYOLWME MOLY/IN:
MoHn3npyrowme ckpyb6epbl ¢ BOAAHbIM OPOLLIEHNEM.

YcTpoicTBa AOOYNCTKM Takke NPUMEHATCA ANA yaaneHusa kanenb (0cob6eHHo menkux). OHWU. Kak npa-
BUMO. NMPUMEHSAIOTCA B LeNsax Nocsefylouwero npegynpexneHma o6pasoBaHus 3arpsa3HAOWMX BewecTB, Ha-
npumep. Npu n3déupatesibHOM KaTa/IMTUYECKOM BOCCTAHOBJ/IEHUN.

7.2.2 OueHka NPMMEHMMOCTM faHHOro nogxoAa npuBegeHa B Tabnuue 3.

Ta6nunya 3 — OueHka NPUMEHNMOCTU CUCTEM A0OUNCTKN AbIMOBbIX ra3oB
Kpurepuii OueHKa MPUMEHNMOCTU, TCPKHEWTMIVE

Bugotxosos [lononHUTeNIbHOE COKpalLeHne CoAepXaHUs TSHKebIX MeTas10B (YHOC C AbIMO-
BbIX ra30B) C UCMO/Ib30BAHVEM ITVX MOLXOAO0B MOBbLILIAET UX MPUIOAHOCTL TaM.
rae TpebyeTca AONOMHUTENBHOE COKPALLEHME YX COAePXKaHst

[lnanasoH pasmepoB NpeanpusTui KpynHble npeanpusitus ¢ 60/IbLUMM MOTOKOM AbIMOBbIX a30B MOTYT AOCTWYbL
60/1bLUEr0 COKPALLEHUs1 BbIBPOCOB NP NMPYMeHeHUN NoLOGHBLIX NOAXOA0B

HoBble/gelicTBytowWwme Npeanpusituss  MPUMEHSIETCA Ha HOBbIX U AeNCTBYIOWMX NPeAnpUsiTUAX.
MockosibKy MoAXoA, NMPUMEHSIETCSI B KOHLIE TEXHO/IOMMYECKOro npoLecca — OH
XOpPOLLUO MOAXOAUT AN UCNOMb30BaHVA NpY MOAEPHM3aLMN NPeanpUATUA Tam.
rae TpebyeTcsi cokpalleHne cofepXXaHus nbuin.
[eicTBylolme NpeanpusATUs, Ha KOTOPbIX YXe AOCTUrHYTbl HU3KNe YPOBHU Bbl-
6pocoB (<10 mMr/mM3 cpefHecyTO4YHOe) C MOMOLLBIO APYTMX CPeAcTB, He MOryT
13Bneyb 60/bLUYH0 NOMb3Y N3 06aBeHN 3TOro MeToa

MexTexHonornyeckas Heo6Xx0AYMO KOHTPO/IMPOBAaTL TEMMEPATYPHbIN PEXMM 1 TOUKY POChl KUC/OTbI.

COBMECTUMOCTDL O6ecneunBaeT 3pHEKTUBHYIO OUMCTKY Tasa [0 U36MPaTeNIbHOro KaTtasmTuye-
CKOrO BOCCTaHOB/EHNA

KntoueBble hakTopbl OrpaHVyeHneM MOXET MOC/YXUTb OTCYTCTBME CBOGOAHBLIX Mowasen ans
YCTaHOBKM [JOMNOJTHATE/IbHOM TEXHONOMMYECKOWN eauHULIbI

7.2.3 Tloaxopn npumMmeHsAeTcAa TaMm. rge:

- 3aKOHO[aTeNbCTBO yCTaHaB/IMBAET HU3KME NpefesibHble 3HAYeHUs BbIOGPOCOB MNblIN (CBA3AHHbIX Mbl-
Nbi0) TSXKENbIX METaNN0B UM B TeX Criyvyasx, Koraa Heo6xoAnMo A0NOSTHUTENIbHOE COKpaLleHUe coaepXaHus
OVOKCUMHOB U KUC/bIX Fa30B;
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- CYLeCTBYHT MeCTHble Npo6/sieMbl C KA4eCTBOM BO3A4yXa, KOTOpble MOTYT 6bITb paspelleHbl Npyu nNpu-
MeHeHNn noaxopa;

- ucnonb3yeTcs B KayecTBe 3Tana obecnbinvBaTesnis ANa nocsegytouwero npouyecca SCR.

7.2.4 Hanbonee 3Ha4yMmble KOMMNJ/IEKCHbIe BO3AEACTBUS Ha OKPYXaloLwyl cpesy npu peanvsaynm atoro
noaxopaa;

- noTpebneHne aHeprumn 3a cyeT Nepenaga AaB/leHUS B pyKaBHbIX UbTpax;

- obpa3oBaHune TBepAoro ocagka (MOXHO npeHe6peyb, eC/in Leflb — JO00YNCTKA).

7.2.5 locTnraemble 3KONOrM4yeckne npemmyuiectea

[lononHUTeNbHOEe cokpalieHne BbIGPOCOB B aTMocdepy nocsie ApYyrmx KOMNOHEHTOB CUCTEMbI OYUCTKMU
ObIMOBbIX ra30B pacCMOTpPeHO B Tabnuue 4.

Tabnwu ua 4 — ypOBHI/I BbI6DOCOB nbuIn NpyY UCNosib30BaHUN pykKaBHbIX CbI/II'IprOB ANna 4O0YNCTXU AbIMOBbIX rasoB

JoCTmiMbIe YPOBHM COAEPXaHUA NbIm [vanasoH aththeKTBHOCTM COKPALLEHVS YPOBHA
B BbIGpocax BbIOPOCOB MbUM. %
YcpeaHeHHbI nokasartesnb Ana 30 MUH. Mr/m3 <30
CpefHecyTOuUHbIV nokasaTtesnb, Mr/m3 0.04—5
CpefHerofoBoii nokasaresb, Mr/m3 <0.5
MpumeyaHne — TOYHbIN UTOrOBbIN YPOBEHb BbIOPOCOB OyAeT 3aBMCETb OT BXOAHOIO YPOBHS Ha 3aK/oun-

TeNbHOM 3Tane nbineyganeHusi (KOTopblii cam 3aBUCUT OT NPOU3BOAUTENBLHOCTU Goslee paHHUX CTaauit) 1 addeKTUB-
HOCTV 3aK/IOUUTE/ILHOTO 3Tana nbiieyaasneHust. NpueeaeHHbIe 34eCb LMGPbI MOTYT CY)XUTb OPUEHTUPOM A/1s1 onpese-
NEHVs YPOBHS BbIGPOCOB, Kak MpaBusIo, MMEIOLLMX MECTO NPU A06aB/IEHNMN 3Tana JOOUNCTKM.

B fonosniHeHMe K COKpaLLeHNIO CofepXaHUsa NbiN MOTyT ObITb COKpPalleHbl BbIOPOCHI B aTMocdepy:

- TSKeNblX MeTas/IoB: X KOHUEeHTpauus B Bbibpocax, Kak NpaBuio, cBsa3aHa C ah(PeKTUBHOCTbIO Mbi-
neypanexus;

- ptytm n PCDD/F: ecnn B kayecTBe abcopbeHTa Ha pykaBHble (hnNbTpbl fo6aBnseTcs yrosb (kak npa-
BW/10. CO WENI0OYHbIM peareHTom);

- KWC/bIX ra3oB: eC/N We/loYHble peareHTbl 406aBATCA A5 3alWUTbl PyKaBHbIX (OUNbTPOB.

Monb3a OT 3TUX AOMNOSIHUTENbHbIX COKPalleHW coAep>XaHus BpeAHbIX BelecTB B BblGpocax MoOxeT
6bITb HeBe/IMKa TaM. rae A0 HUX YXe NPUMEHAINCb TEXHOMOrNKN, KOTOpble CoKpalalT UX KOHLEeHTpauuio B
AbIMOBbIX rasax 40 HW3KOro YPOBHS.

7.3 TpumMeHeHVe ABOIHOW pykaBHOW huabTpauum

7.3.1 Noaxoa npeaycMmatpuBaeT B CUMCTEMeE ra3oounCTKM nocnefoBaTe/ibHOE NMPUMEHEHNe ABYX pyKaBs-
HbIX (hnNbTPOB, KOTOpPble Heob6s3aTeNIbHO PacnosoXeHbl B HeNOoCpeACTBEHHONM 6/1M30CcTy Apyr OT gpyra: Ha-
npumep, Mexay HUMW MOryT ObiTb 3a4eliCTBOBaHbl APYyrne KOMMOHEHTbl CUCTEMbl OYMCTKU AbIMOBbIX ra3oB.
[aHHbIi noaxoA He yunTbiBaeT CUTyaLuto, Korga pykaBHble huibTpbl coveTaloTCA C HepykaBHbIMU UNbTpa-
MW. HanpuMmep C 3/1eKTpoCcTaTUYeCcKUM MblsieynoBUTENEM, LLeHTPO6EeXHbIM cenapatopom, ckpyb6b6epom c Bo-
OSAHbIM OpOLIEHVEM U T. 4.

7.3.2 Moaxoa MoOXeT ObITb NPYMEHEH K NH060MY NPOLLECCY CXUTaHUA, O4HAKO Hanbonee NPUMEHUM B Tex
cnyyvasix, Korga TpebyeTcs AOCTUXEHNE OYeHb HU3KUX MpeAesibHO AONYCTUMbIX NoKasaTesieil BbIGPOCOB WUan
TpebyeTcsa pa3fesieHne KOMMNOHEHTOB OTX040B, 06pa3oBaBLINXCA B CUCTEME OYNCTKN AbIMOBbIX ra3oB.

OueHka NPMMEHUMOCTIN AaHHOro noaxofa npusefeHa B tabnuue 5.
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Ta6nwunya 5— OueHka NPYMEHUMOCTU [BOIiHONM hnbTpaumm

Kpurepuii OLeHKa MPYHEHVMOCLLENPUMEYaMYE
Bupg otxonoBs Mo6oii
[uanasoH pasvepos KpynHble npeanpusiTis ¢ 60/1bLUIMM NMOTOKOM AbIMOBbIX Fa30B MOTYT A0CTUYb GO/bLIETO
npeanpusaTuii COKpalLeHNs1 BbIGPOCOB MNPV MPUMEHEHIMN NOAOGHBIX NOAXOA0B
HoBble.'gelicTBytoLme Ha HOBbIX 1 AeliCTBYIOLMX NPEANPUSTUSIX.
npeanpuAaTUA [N MoAepHU3aALMM CYLLIECTBYHOLMX YCTAHOBOK Ha KOHLIE TEXHO/IOMMYECKOro npouecca.

[JeicTBylowme NpeanpuaTUs, Ha KOTOPbIX yXe AOCTUrHYTbl HU3K1e YPOBHU BbIGPOCOB
(< 10 mr/m3 cpeiHeCYTOYHO) C MOMOLLBLIO APYTUX CPEACTB, HE MOTyT U3B/eyb 60MbLUYyH0
nosnb3y 13 JobaBieHNs aToro MeToga

MesTexHosormyeckas Heo6x04/IMO KOHTPO/IMPOBATL TEMNEPATYPHbIV PEXUM M TOUKY POChI KAC/IOTbI.

COBMECTUMOCTL O6ecneunBaeT apHEKTUBHYHO OUMCTKY rasa [0 M3bmparesibHOro KaTaIMTUHecKoro Boc-
CTaHOB/EHUS

KntoueBble hakTopbl TpebyeT 6o/bLUMX NIOWane ANa peann3auunn.

Hanmune npoMblIlLeHHbIX NPeAnpuATUiA, KOTopble MOTYT UCMO/b30BaTh COMN B Kaue-
CTBe BTOPUYHbIX MaTepuasibHbIX PeCypcoB

7.3.3 Moaxon 4Yalwe BCEro NMPUMEHSIIOT TaM. rae TpebyeTcsi OOCTUXEHWE HU3KMX YPOBHel BbIGPOCOB
nbinn (Hanpumep, meHee 2 Mr/mM3) n paccMmaTpnsaloT BO3MOXHOCTb UCMNO/Ib30BaHUA COJIN B Ka4eCcTBe BTOPUY-
HOro maTepuasibHOro pecypca.

7.3.4 Mpwn peanunsaynmn aToro nogxoaa Hambosee 3HAYNMbIMU KOMMEKCHBIMW 3KO/TOTMYeCKUMU BO3Aeli-
CTBUAMU ABNAIOTCA:

- 6onee BbiCOKOe MoTpebsieHne aHeprum 3a cyeT nepenajga AaB/ieHUs B CUCTEME OUYUCTKMU [bIMOBbIX
rasos B Lie/10M;

- obpasoBaHue TBep/AblX OCTATKOB/OTXOAO0B. Kak NpaBu/io, OTAEe/IEHHbIX OT APYrnX OTXOA0B [bIMOBbIX
rasos.

flononHUTeNbHOE NoTpebeHne 3HepPrMm Npu UCMNosb30BaHNN ABYX PYKaBHbIX (PUIbLTPOB, Pacno/I0OXeH-
HbIX MocfiefoBaTe/ibHO (faxe B c/iyvyae UX pasfesieHus), XOoTa U npefocTaBisieT HEeKOTOpble MoTeHunalb-
Hble NpenMylyecTBa C TOYKN 3pEeHNA 4ONOMHUTENIbHOW hunbTpaumm 3arpsasHsaloWmnX sewecTs, TpebyeT 6onee
MOLHbIX BEHTUNATOPOB ANA NpeofosieHnsa nepenaja AaBfieHUs U. cnefoBaTesibHO, NPUBOAUT K 60/1ee BbICO-
KOMY 3HepronoTpe6/eHunto.

7.4 Bbl6Op MaTepnanoB pykaBHOro dpunbrpa

7.4.1 BblbpaHHbIli UAbTPYOLWMA MaTepran AO/DKeH NOAXOANTb AN1A PU3NKO-XMMNYECKUX YCNOBWUIA, Npn
KOTOpPbIX OH ByAeT MCNOosb30BaThCS.

OCHOBHble XxapakTepPUCTMKN TKaHel AN UCNOMb30BaHNS B (hUIbTpaunm rasa BK/IHOYAT: MakCMMabHY0
pabouyto TemnepaTtypy; CTONKOCTb K BO3AENCTBMIO KNC/OT 1 Wesioyeil, MPOYHOCTb Ha U3rnb (scneacrteue He-
06X04MMOCTN OUNCTKN hunbTpoB). CrieayeT yunTbiBaTh, YTO NPU TMAPON3E BNAXKHOCTb rada MOXeT NOBAUATb
Ha NMPOYHOCTb U MOCTOSIHCTBO Pa3mMepoB TKaHW. HECKO/IbKO OCHOBHbIX CBOMCTB BOJIOKHA NpuBeAeHbl HUXe,
HEeKOTOpble N3 HUX MOTYT 6bITb MOKPbITbl MW NPONUTaHbl CNeunanbHbIMU XUMUYECKUMUN BellecTBamu (Hanpu-
Mep. cepoi).

7.4.2 TloBblWeHMWe TemnepaTypbl MOXeT NPUBECTU K MiaB/IEHUIO /TI0ObIX N/1aCTUKOBbIX KOMMNOHEHTOB B
TKaHW M BO3MOXHOCTW ee BO3ropaHus. Bblicokas B/1IaXHOCTb AbIMOBbIX ra30B MOXeT NPUBECTU K CAUNaHUIO
PUNbTPYOLWMX MaTepnanoB U 610KMpoBKe unbTpa. MNoKpbITUE NNCTaMU/NAEHKON M3 nonuTeTpadTopaTu-
NleHa MOXeT UCMOoMb30BaThbCA ANS YNyUlWeHUs yaaneHus ud unbtpa nofobHbIX NUMNKUX COMeil U TBepAbIX
yacTtuy,.

7.4.3 Ha 3aBopgax Mo CXuraHuio TBepAbix 6bITOBbIX 0TX0A0B (TBEO) OCHOBHbIMU (hUNbLTPOBaNbHbIMU Ma-
TBpuanamu asnsTca: nonuumung (P84). nonudeHnneHcynbdug (pegko), nonntetpadptopatuneH (PTFE). cTe-
K/TOBOJ/IOKHO C MOKPbITUEM K3 nonuTeTpaddTopaTusieHa unn 6e3 Hero. HekoTopble MaTepuanbl MOXHO UCMOSb-
30BaTb COBMeCTHO, Hanpumep P84+PTFE ansA 60/iee BbICOKOW YCTOUYMBOCTN NPU BbICOKUX TeMnepaTypax.

7.4.4 Xumnueckne peakuum Babcopbupyrowmx matepnanax MoryT noBansATb Ha pabouyto Temnepartypy
ra3oounCTKU; TakKe MMeeT 3HauYeHne KayecTBO CETKM U BOJIOKHA.
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7.5 CokpauweHue BbI6GPOCOB KNC/bIX ra3oB

Kucnbie rasbl (Hanpumep. HCI. HF 1 SOX) 06bIYHO N3BNEKAIOT U3 AbIMOBbIX 2308 C MOMOLLbIO LWEeN0YHbIX
peareHToOB. MNpUMeHAITCA cnefyowmne TeEXHONOTMN OYNCTKM KUC/bIX Fa30B, Cyxune TEXHO/TOTnYeckne; JI0NymMo-
Kpble UAN NONycyXxmue TeXHO/IOTMYeckne; MoKpble TEXHOMTOTMYEeCKHne.

7.5.1 Cyxune TexHonormyeckme npouecchbl

Cyxoli copbeHT (Hanpumep, n3BecTb, 6Mkap6oHaT HaTpusa) 406aBNAIOT B AbIMOBbIe radbl. [IpoayKT pe-
aKUUmM Takxe ABASETCA CYyXUM.

7.5.2 TlonyMoOKpble WA Nonycyxue TeXHONOrM4yeckne npouecchol

CopbeHT, fobaBnsemMbiii B AbIMOBbIe ra3bl, NpeAcTaBiseT coboli BoAHbIA pacTBOp (Hanpumep, B BuAe
M3BECTKOBOro MOJI0Ka) UK CyCneH3uto (Hanpumep, B BuAe Kawwuubl). BogHblli pacTBOp McnapseTcs, U npo-
AYKTbl peakunn okasbiBaroTCca cyxumu. O6pasoBaBluvecs TBepAble OTX0Abl MOTYT 6bITb CHOBa HanpaB/ieHbl B
NpPOV3BOACTBEHHbIV Npouecc A4NA NOBbIWeHNs 3thheKTUBHOCTN NCMONb30BaHNA peareHToB. MO4MHOXeCTBOM
3TOro nogxofa SABAAKTCA TEXHONOTMM OGbICTPOW CyLIKW, KOTOpble NpeAcTaBNsalOT CO6OM BMpbICK BOAbI (4118
ObICTPOro OX/IaXAEeHNSA ra3a) n peareHTa Ha Bxoge UNbTP.

7.5.3 MoKpble TeXHO/OTM4YeCckne npouecchbl

AbiMOBbIe rasbl NnogaloT B BOAy, Nepekncb BoAOopoAa n/unn MorLwWwmnii pacTBop, cogepXxawnii yacTb pea-
reHTa (Hanpumep, pacTBOp rmapokcuaa Hatpus). NpoayKT peakynm SsBNAETCA BOLOHACHIWEHHbIM.

7.5.3.1 MoOKpble cUCTEMbI Fa3004NCTKN

7.5.3.1.1 MoOKpble TEXHONOTNN OYUCTKN AbIMOBbLIX ra3oB npegnosiaraloT UCNoNb30BaHUe pasfIMYHbIX TU-
noB ckpy66epoB, B TOM 4ucre;

- (DOpCYHOUHbIe CKPY66epbl;

- LeHTpobexHble CKpyb6epsbl;

- cKkpy66epbl BeHTypu;

- cyxue baleHHble cKpy66epbl:
cKkpy66epbl Cc opollaeMoii HacaaKow;

- HacapouHble CKpyb66epbl HawleHHOro Tuna.

CTo4Hble BoAbl CKpy66epoB (B cny4vae, ec/qiv MCNOJb30Banacb TONIbKO BOAA) ABASIIOTCA OYEHb KACbIMU
(BOAOPOAHBLIV NOKasaTeslb cocTaBseT 06bIYHO 0— 1) 3a cUHeT KMCNOT, 06pa3yoWmnXca B MPoLecce ocaxaeHuns.
Ha nepBom 3Tane ucnonb3oBaHUs ckpybbepa c BOASAHbIM OpPOLWEHMEM M3BJieKadTCsa B OCHOBHOM HCI n HF.
Xunpkue oTxoAbl NepBOro atana MHOrokpaTHO MCMNOJIb3YHOTCSA B KauyeCTBe BTOPUUYHbIX MaTepuasibHbIX pecypcoB
c no6aBneHNneM He6GONbLINX 06BEMOB BOAbl 1 0OT6Opa U3 ckpybbepa Ana nogaepxaHusa addekTMBHOCTY yaa-
NeHns kucnoro rasa. B atoi kncnoii cpege ocaxgeHne S 02 HM3KOe, MO3ITOMY A8 €r0 yAaseHns Heob6xoaum
BTOpOIi ckpy66ep.

YpaneHue gnokcupa cepbl 4OCTUraeTca Ha aTane NPOMbIBKM AbIMOBbLIX ra3oB nNpu go6asneHnn pactBo-
pa KaycTM4ecKoi cofbl AN N3BECTKOBOrO MOJIOKa 1 BOAOPOAHOM noka3aTtese, 6/IM3KOM K HEMTpasibHOMY Uan
e/ TI0YHOMY (06bIYHO 6— 7). M0 TEXHNYECKMM NpUYnHaM ocaxgeHne S 02 nNponcxoguT Ha OTAe/IbHOM NPOMbI-
BOYHOM 3Tarne oAHOBPEMEHHO C AanbHellwnm yganeHnem HCI n HF.

Ecnun obpabaTbiBaeMble 0TX0Abl cOfepxaT 6poM v oA, 3TN 3/IeMeHTbl MOTYT 6bITb OCaXAeHbl N3 AbIMO-
BbIX ra3oB NPy OAHOBPEMEHHOM CXMWUraHUy cepocogepxallinx oTxohoB. MNpu 3TOM, KpOMe CoeiUHEeHWUI cepbl,
o6pasyloTcs pacTBOpMMble B Boge conm 6poma 1 iiofa, KOTopble MOTYT 6bITb OCaXAeHbl Ha aTane ocaxaeHns
S 02 Npn MOKpPOW O4YUCTKE AbIMOBbIX ra3oB. Kpome Toro, ocaxfjeHue aneMeHTapHOro 6poma u ilioga mMoxeT
ObITb y/Ny4llEHO NyTeM LenleHanpaB/€HHOro NPMMEHeHUss BOCCTaHOBUTENIbHOIO 3Tana npoMbIBKU (CYybUT-
HbIA pacTBOp, 6GUCYNbMUTHLIA pacTBOp). B Nto6om cnydas cnegyeT ngeHTuduumnposatb B 0TX04ax Hannvune
ioga nnn 6poma.

Ecnn B kauecTBe HeliTpa/M3ylOLWNX areHTOB Ha 3Tane MOKPO/ OUYMCTKM AbIMOBbIX ra3oB UCMNO/b3yeTcs
N3BECTKOBOE MOJIOKO WM U3BECTHSAK, B KayeCTBe HepacTBOPMMOro B Bofe ocTaTka 6yAyT HakannuBaTbCs
cynbart (runc), kapboHaTbl U TOpMAbI. DTN BelwecTBa cneayeT yAanaTh B LeNsAX YMeHblleHUs copepxa-
HNSA conel B CTOYHbIX BOAAX U CHMKEHUSA PUCKa KOPKOO6pa3oBaHMA B OUYNCTHOM cCucTeMe; OTXOA4bl npouecca
OYMNCTKM (Hanpumep, rmnc) MoryT 6bITb UCNO/L30BaHbl B KaYeCTBE BTOPUYHbBIX MaTtepumanbHbIX pecypcos. MNpu
MCcnonb3oBaHUM pacTBOpa KayCcTU4Yeckoi coAbl Takas OMacHOCTb OTCYTCTBYeT, MOTOMY YTO NPOAYKTbl peakuum
pacTBopuMbl B Boge. Ecnu ncnonesyetca NaOH. moxeT o6pasoBatbcss CaC 03 (B 3aBUCUMOCTU OT XKECTKOCTH
BO/bl), KOTOPbI/i CHOBa NpuBeAeT K 06pa3oBaHNI0 OTNIOXKEHUI B ckpy66epe. DTU OTNOXEHUS AO/IKHbI Nepuo-
AVYecKkn yaanaTbCca NocpeacTBOM MOAKUCAEHUS.

MpumeHeHne ckpy66epoB C BOASAHLIM OpOLIEeHNeM, Kak NpaBuio, BK/OYaeT He MeHee AByX 3Tanos; Ha
nepBomM — rMpu HM3KOM BOAOPOAHOM MnokasaTtesie yganawTcsa B ocHoBHoM HCI n HF. Ha BTOpoM — BHoOcCUTCA
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M3BECTb UM TMAPOKCUA HAaTPUS 1N BOAOPOAHbIV Noka3aTesb f0/IKEeH COCTaBNATbL 6—8 B NepBylo ovepeab AN
ynaneHnsa S 02. MOKpble CUCTEMbI Fa3004YNCTKN MHOT4A MOTYT TpexcTaguiHbiMu (MK cocTosiwme U3 60/bLIETO
KonunyecTBa CTaguii): NpyM 3TOM cTagun 06bIYHO ABASAIOTCA AOMNO/IHEHUAMM K NEPBOWA CTaAnK C HU3KMM BOAO-
poAHbIM MoKasaTesieM, MPUMeEHSAEMbIM A1 KOHKPETHbIX Lesne.

7.5.3.1.2 OCHOBHble NPO6/IEMbI UCMO/Ib30BaHNSA MOKPbIX CUCTEM OUYMCTKM AbIMOBbIX ra30B:

- o6pasoBaHuMe PCDD/F B ckpy66epax Cc BOASIHbIM OPOLLEHMEM MOXET NpeAcTaBnsATb co60li Nnpobnemy,
B YaCTHOCTW MpU TEXHUYECKOM 06CNYy>XMBaHUU U B NepuoAbl 3anycka, 1 MoxeT notpe6oBaTb MPUHATUA KOH-
KPEeTHbIX AOMNO/MHNUTENbHbIX Mep:

- OYNCTKA CTOYHbIX BOJA TpebyeT BbICOKOKBa/IM(MULMPOBAHHOIO NepcoHana Ass AOCTUXEHUS HU3KOro
YPOBHS1 c6pOCOB;

- AN NOBbIWeHUA 3P HEeKTUBHOCTN CKPy66epoB C BOAAHbIM OpOLIEHNEM criegyeT NpoBoAnTbL 06paboT-
Ky AbIMOBbIX ra30B, KOTOpPble yXe NoABepraMcb 06ecnbl/IMBaHUIO C UCMO/b30BaHNEM, HaNnpuMep, asleKkTpocTa-
TUYECKUX NblNieynoBuTenen nnn pykaBHbIX hnUNbLTPOB;

- TMBKOCTb MOKPO OYMCTKN MPU N3MEHEHNN BXOAHOW KOHLEHTpaLunum oTHOCUTCA B OCHOBHOM K HCI n HF.
[na gocTmxeHns npefesibHbIX 3HAYEHU BbIOPOCOB PTYTM MHOrAa Heo6xoAmMMa AONoSIHUTelbHasA o6paboTka,
Hanpumep: BBeAeHMe Mmoauduumpytouleli 4o6aBKM B OCHOBHOW ckpy66ep, BBeeHMNE aKTUBMPOBAHHOTO Yrns
B KMCNOTHbIV ckpy66ep; BBeAEHNE OKACIUTENA UK yCTpaHeHue ra3oo6pasHblX OTXOA40B C NMOMOLLbIO afcop-
6eHTa.

7.5.3.1.3 OueHKa NPUMEHMMOCTN AaHHOro noaxoja npuBeaeHa B Tabnuue 6.

Tabnunuya 6 — OueHka NPYMEHNMOCTU MOKPbIX CUCTEM OYMCTKM AbIMOBbIX ra30B
Kpurepum OueHka npuvenmMocTUl pUMeYaHvie

Bug oTxonoB MpUMeHUM K GO/IbLUMHCTBY BUAOB OTXOA0B.

MoaxoauT ANst NOCTYNAaLWMX ra3oB C CU/TbHO OT/INYAIOLWMMCS COCTaBOM (Ha-
NpvMep. onacHbIe OTXOAbI)

[imanasoH pa3MepoB NpeanpusTuii He orpaHuueH, HO 06bIYHO MPUMEHSIIOT HA CPEAHNX W KPYMHBIX NMPeAnpUsTUSIX,
rfe cyllecTByeT 3KOHOMUS Ha MacluTabax

HOBbIe/,quZCTByDLuME npeanpuaTusa LUI/IpOKO NPUMEHAKOT Ha MHOTUX rEIﬁI‘/‘ICTByIOLLU/IX npeanpuaTnax

MeXTexHOMornyeckasi CoBMecTu- Hu3kan TemnepaTypa AbIMOBbIX ra3oB Ha Bbixoge (okosio 70 “C) TpebyeT no-

MOCTb porpesa 4718 3dEKTVBHOIO NMPUMEHEHSI MOCIEAYIOLLMX CUCTEM OUUCTKM fbl-
MOBbIX ra30B, HaNpUMep pPyKaBHbIX (PUILTPOB U M3BUPATE/ILHOMO KaTaimuTuye-
CKOro BOCCTaHOB/IEHVSI.

B03MOXHO oTAenbHoe (NpeaBapuTenbHOE) U3BMEYEHNE 30/TbHOM NbUN

KntoueBble dakTopbl MoBbIWeHHasA BUAUMOCTb AbIMOBOrO Lwelida (ecnn He NPUHATLI Npeaynpex-
patoune Mepbl).
ConeBble CTOYHbIE BOApb! (Mocne o6paboTkn) TpebytoT copoca (Mm ucnape-
HWS. KOTOpPOe TPebyeT aHeprum).
MoxeT No3Bo/IMTbL BOCCTAHOB/IEHNE COMSAHON KUCMOTbI, COMK, rvnca

7.5.3.1.4 Nopxopn NPUMEHSIOT Tam, rae:

- 3aTpaTbl Ha yAa/fieHne OTXOA0B ra3004YUCTKN BbICOKMU:

- cocTaB NoCTynawuwmx oTX040B TPYAHO NpeAcKasaTb/MPOKOHTPOINPOBATh;

- nocTynawuinue oTxoAbl MOTyT cOoAepXaTb BbICOKME N NEePEMEHHble KOHLEeHTpauuy KUCbIX ra3oB WUamn
TSXeNbIX MeTannoB (HanpuMep, NOHHOW PTyTwH);

- CTOYHble BOAbl, cOAepXaline cosib, MOryT 6biTb COHPOLIEHbI B BOAHbIE 0GBEKTHI.

7.5.3.1.5 MNpu peanusayum 3Toro noaxona Hambosiee 3HAYNMbIMU KOMMIEKCHbIMU BO3AENCTBUAMU Ha
OKpyXallLy cpegy No CpaBHEHUIO C APYTMMY Noaxofamun ABASOTCA:

- MWHUMasbHble NokasaTesin pacxoja peareHTa:

- MUHMMasNbHble 06bEMbl 06pa3oBaHnsi TBEPAbIX OTXOA0B;
BbICOKWIA pacxof BoAbl;
- o6pasoBaHne CTOYHbIX BOA. TPEGYHOLWMNX HagNexalero o6palyeHms:
NOBbIWEHHAs BUANMOCTb AbIMOBOIO WNenda;
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- o6pa3oBaHne PCDD/F (adhhekT namATn) Ha NOIMMEPHbIX KOMNOHEHTax ckpybb6epa TpebyeT npume-
HEHNS COOTBETCTBYIOLWNX Mep.

7.5.3.1.6 CokKpalyeHue BbIGPOCOB B aTMOCdepy NpeAcTaB/ieHo B Tabnuue 7.

Ta6nuuya 7 — YPOBHU BbIGPOCOB MPY MCMOSb30BaHWN CKPY66epoB ¢ BOAAHBLIM OPOLLIEHNEM

[OCTUTHYTbI ypOBEHbL BbIGPOCOB

Beujectso MpumeuaHune

cpegHeyaco- cpeAHecyTou- cpefHeroAoBoi, yAenbHoe 3HauyeHue.
BOWA. Mr/m3 Hblli, MT/M3 mr/m3 /T 0OTXOA0B Ha BXoje
OuyeHb CTabUNbHbIE KOHLIEH-
HCl 0.1—10 <5 01—1 1—10 "
Tpaumm Ha BbIxoae
OuyeHb CTabuNbHblE KOHLIEH-
HF <1 <0.5 OT0.1 005 OT10.05 go 2 L
Tpaummn Ha BbIXoae
TpebyeTca cTagusi NpoxXoxae-
HUA peakumm n abcopbeHT(M3-
BecTb v NaOH)
s02 <50 <20 <10 OT 5 o 50
YeTbIipexyacoBble KonebaHuns
cogepxaHnss S02 MoryT 6biTb
BbllLe
7.5.3.1.7 MoOKpble CUCTEMbI OUYUCTKN AbIMOBbIX ra3oB obecneymBarT HaMBbICWY 3P PEKTUBHOCTb yaa-

NeHNA pacTBOPUMbIX KUC/IbIX ra3oB MO CPABHEHUIO C APYTMMU CUCTEMAMUN OYUCTKU AbIMOBbIX ra3oB Mpu Han-
MeHee M36bITOYHbIX CTEXMOMETPUYECKUX Ko dnLmeHTax.

Ecnn npu nprMeHeHUn OAHOCTYNEeHYaTblX CUCTEM OYUCTKU [bIMOBbIX ra3oB (Hanpumep, NoOayMOKpPbIX,
cyxux) Bce obpasylolmecs oTxodbl cobupaloTcs, To 3TOT NOAXO0A, Kak NpaBuio, He UCMNO/Ib3yeTCs B MOKpPbIX
cucTtemMax OYMUCTKM AbIMOBbIX ra3oB. [pn ncnosb3oBaHUM MOKPbIX cuctem HCIL. HF un S02 moryTt o6pa6aTthbi-
BaTbCA OTAEsIbHO OT TBepPAbIX YacTul, U Np.. KOTOPble YacTo yAansalTcsa paHble. TaknMm o6pa3omM, MOKpble
CUCTEeMbI ra3004YMCTKN NMO3BOJIAIOT COKPaTUTL CofepXaHune:

- MbIIX: NPU AOCTaTOYHOWN 60/1bLION eMKOCTY CKpy66epa, No3BoONAIOWENn NpefoTBPaTUTL ero 3acopeHune
(4alwe Bcero A/ cokpalieHUs NbINEeBOM Harpy3kun n npefoTBpalleHns aKcnayaTauMoHHbIX Nnpo6nem A0 Npu-
MeHeHUs ckpyb66epa c BOASHbIM OpoOlleHneM UCMOb3yeTcsa npegBapuTenibHOe o6ecnbl/iMBaHne, NO3BOSAIO-
uee yaanutb 4o 50 % nbiniv Ha Bxogae);

- PCDD/F: npn ncnonb3oBaHuu ckpyb66epa n yrnecogepxaumx uibTpoBanbHbIX MaTepnanoB MOXHO
[OCTUYL coKpalweHnsa Ha 70 %. B NPOTUBHOM Cly4yae [0N1A yAa/leHHbIX BeWwecTB He3HauyuTenbHa. B aTux ue-
naAx B ckpy66€ep mMoryT 6bITb f06aBeHbl aKTUBUPOBAHHbIN Yro/lb UN KOKC;

- Hp2*: ecnn Ha nepBO CTaAuM ra3oouMCTKN UCNOMb3yeTca CKpy66ep C HU3KMM BOLAOPOAHBLIM Mokasa-
Tenem n KoHueHTpauusa HCI B oTxogax obecneunBaeT NOAKNCEHMNE HA 3TOW CTaauMn, TO BO3MOXHO yaaseHne
HAC12: ogHako meTannyeckas pTyTb, Kak NpaBuio, Npy 3TOM He yaanseTcs;

- APYrUX 3arpsA3HAOWUX BeLWecTB: eC/in B HEOUYULLEHHOM rase MNpUCYTCTBYIOT BOAOPacTBOPUMble 3a-
rpsAsHAoWme BewecTsa, Hanpumep, 6poM UM MoA. OHM MOTYyT CKOHAEHCMPOBAaTbLCSA NPU HU3KMUX TemnepaTtypax
B CKpy66epe 1. Takum o6pa3om, NonacTb B CTOYHblE BOAbl CKpyb66epa.

7.5.3.2 CucTteMbl NOIYMOKPOUi ra3ooumcTKu

7.5.3.2.1 CucTtembl MOIYMOKPOW ra3004MCTKN TakxKe HasblBaloT NOSTYCYXUMU TEXHONOTMYECKUMMN NpoLec-
camu. Mpwn cTpyiHoW abcopbuun abcopbeHT BBOAAT B BUAE CYCMEH3MW UM pacTBopa B ropsyve AbIMOBble
rasbl B KaMepe yBJ/IaXHEeHUS.

B aTOM TeXHOMOrM4eCcKoM NpoLecce NCMONbL3YIOT TEMNJ0 AbIMOBbLIX ra3oB A1 UCNapeHnsa pacTBopuTtens
(Boabl). O6pasytowmecs oTXoAbl ABASAIOTCA TBEPAbIMU N AO/DKHbI M3B/eKaTbCA U3 AbIMOBbIX rasoB B BuAe
NbIIM Ha Nocnegylolwem atane, npegcrasnsiowemM coboli, kak NPaBuIo, PyKaBHbIN PUNLTP. 3TN TEXHOOTUN
06bI4HO TPebylOT NpeBbileHNs A03bl copbeHTa B 1,5— 2,5 pasa.

B gaHHOM criydae BaXHOW 4acTbio 3TOr0 npouecca Takxe AABASeTCA TKaHeBbll hunbTp. Mpu npumeHe-
HUW 3TOro NoAxoa AbIMOBOW WNelid Takke peaKo BUAEH.

Takxe NpMMeHseTCsa NOAXOA, KOTOPbI/i HAXOANTCA MeXAy CyXMM M NoAyMOKpbIM. Ero nHorga HasbiBaroT
TexHonornen 6bICTPON Cywku. STOT noAxon npegnosiaraeT NOBTOPHOE MoOMeljeHWe B BXoAsilune AbIMOBble
rasbl onpefesieHHOro Kosm4yecTBa TBepAblX BeLeCcTB, COOGpPaHHbIX pykaBHbIM (hunbTpoM. C perynupyemoi
CKOpOCTbIO BoAa fob6aBnsieTca B CO6PaHHY0 30/1bHYIO Mbl/ib, YTO6bI Y6eANTbCA, UTO OHa OCcTaeTcs chinyyeli n
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He NPOsIBNAET CKIOHHOCTU K C/IMMaHNIoO UM o6pa3oBaHunto oT/IoXeHnli. He TpeGyeTcs nepekayka W1aMoOBOW
nynbnbl (KaK Npy NPUMEHEHUN MOYMOKPbIX CUCTEM) U He 06Pa3yrTCsl CTOYHbIE BOAbl (KakK Npy NPpUMEHeHUn
MOKPbIX CUCTEM).

MoBTOpHOE UCMONb30BaHME poareHTa cokpawaeT NOTPe6HOCTb B peareHTe M 06beMbl 06pa3oBaHus
TBepAbIX 0TX0A0B. CTEXMOMETPUYECKOE COOTHOLLEHMEe Yalle BCEro HaxoauTcs B AnanasoHe ot 1.5 go 2. MNo-
BTOPHOE UCMO/Ib30BaHNe peareHTa MOXeT NMPUMEHSATBCA U B CYXMX, U B NMOSIYMOKPbIX CUCTEMAX.

MonymMokpasi cuctema OYUCTKM AbIMOBbIX Fa30B YAacTO NMPYMEHSIeTCA KaK 04HO3TarnHo, Tak U B HECKOJIb-
KUX peakTopax. Takue cUCTEMbl 06bIYHO UMET 60siee HU3KOe 3HepronoTpebneHue, Yem 6osiee CNOXHblE
MHOrO3TanHble CUCTEMbl OYUCTKN [bIMOBbIX ra30B.

BONbLWWHCTBO CUCTEM COCTOUT TOJIbKO M3 CMECUTEs/IbHOW YCTAaHOBKW ANA peareHToB (peareHT ntoc
BOfAa) U GalHW C pacnbl/INTENbHLIM OPOLEHNEM, Aasfiee crefyeT pyKaBHbI UNLTP; CUCTEMA MEHEE CIIOX-
Has Mo CpaBHEHMWIO C MOKPOUi CUCTEMON OUNCTKM AbIMOBbIX ra30B.

MepemeljeHne nao3npoBaHne peareHTa TpebyeT Hagexaliero o6palieHns ana o6ecneyeHns adek-
TUBHOW M ONTMMU3NPOBAaHHOI pPa6oTbl, 0CO6eHHO Npu 06paboTke PasHOPOAHbLIX BUAOB OTXOAOB, Hanpumep
Ha KOMMepUYecKnx 3aBogax Mo CXUraHUIo OnacHbIX OTXOA0B. BXoAHOW KOHTponb cogepxaHua HCI ynydwaet
onTUMU3aLnio A03UPOBAHUA peareHTa B 3TUX CUCTEMax M No3BosisieT o6palartbCa ¢ NMKOBbIMU Harpyskamu
HCI, HF. S02 6e3 BbICOK/X HOPM [JO3UPOBaHMUs peareHTa.

PykaBHble (hUNbTPbI TPEBYIOT TWATE/IBHOTO KOHTPONSA AN pa3pelleHns Npo6sieM ¢ Ux NoBpexaeHneM 1
nocnegywwmmm yreukamu. MHankatopbl nepenaga faB/ieHUs, Kak npaBusio, UCNOJb3YOTCA AN BblsiB/IEHUSA
NOBPeXAEHNH PUNLTPOB N OTCNEXMBAHMS TEXHONOTMYECKOrO NpoLecca B LiesioM.

B pykaBHbIX (hunbTpax cnepyeT co6nofaTb HEYKOCHUTENbHO TeMnepaTypHble TpeGoBaHUA B Lensx
npeAoTBpaLLEHUA YCTaHOBMIEHUS KOPPO3UOHHOM TOYKM POCHI; Kak NpaBu/o, Ha BXOAE UCMO/b3yeTcs Temmne-
paTypa rasa cBbiwe 130 X — 140 °C. MNpwu TemnepaTtype Huxe 130 *C MOryT BO3HWKHYTb NpoGremMbl 13-3a
rmrpockonuyHocTn o6pasosaslerocs CaCl2; 4na onTUMasbHbIX YCNOBUI peakuun TpebyeTca nogaepxaHue
onpegenieHHON TeMnepaTypbl peareHToB.

Npu MCcnoNb30BaHMM NOMTYMOKPbIX CUCTEM Fa3004UCTKU MOTYT BO3HUKHYTb 3KCM/yaTalMOHHbIe Hapylle-
HUA NPU OYMCTKE HEOUMLLEHHOTrO ra3a C BbICOKUM COAepXaHWeM KUCMOTbl, Tak Kak 3TO MOXeT MpMBECTU K
yBe/IMYEHUNIO pUCKa 3acopeHus unbTpa.

CNOXHOCTb 3KcnayaTaumm pykaBHbIX QUNLTPOB, UCMONb3YEMbIX B MOMYCYXMX CUCTEMax, MOXeT 6biTb
CHUXEHa 3a cYeT UCMNOJIb30BaHUSA NpeABapuTeNbHOro ob6ecnblIMBaHWSA, HanpuMmep, NOCpPefCcTBOM WCMOJb-
30BaHUA OAHOCTAAMIHOIO 3/IEKTPOCTATUYECKOTO MblNeyIOBUTENSE AN UCMNONb30BaHUS He NIUMKUX (PunbTpo-
BasIbHbIX MaTepuanoB B pyKaBHbIX (hunbTpax. STO NO3BONSAET MpefoTBPaTUTbL NMpUBapuMBaHMe LUHKA U ero
coefuHeHUn (M aHaNOrM4YHbIX COJEell C HU3KOW TemmnepaTypoli NnaBfieHUs), a Takxe obpasoBaHue JSINMNKOro
C/I0S TMTPOCKOMUYHbIX COMEel Ha MOBEPXHOCTU peakTopa.

7.5.3.2.2 OueHKa NPMMEHMMOCTM AAaHHOTO noaxoaa npuesegeHa B Tabnuue 8.

Tabnn ua 8 — OueHka NPUMEHMMOCTU MOSTYMOKPbLIX CUCTEM OUYUCTKU [ibIMOBbIX ra3oB
Kputepuii Ouncunk&'npumcuaHue

Bug otxonos MoaxoanT anst 60/bLUNHCTBA BUAOB OTXOA0B.

Kak npaBunsio, Xyxe Crpas/isieTCsi C CUSIbHO Pa3/IMyaloLMMNCS KOHLEHTPaUVsiMM
B MOCTYNaOLLMX OTX0faX, YeM CKpy66epbl C BOAsAHbLIM OpoLleHUneM

ﬂ,manasoH pasvepoB ﬂpe,qﬂpMﬂTMl‘;l npl/lMeHFIlOT Ha BCeX NpeanpuaTnax Bcex pasmepoB

HoBble.'nelicTaytolLyie MPUMEHSIIOT Ha HOBbIX YCTAHOBKaX M NPU MOAEPHM3aLmn cTapbix

npeanpusiTsi

MeXTexHonormyeckas Hu3kasi Temnepatypa AbIMOBbIX ra3oB Ha Bbixoge (okosno 170 “C) Tpe6yeT no-
COBMECTMMOCTb [OrpeBsa A/1s Noc/ieAyoWmMx CUCTEM OUYMCTKU AbIMOBbIX ra3os, Hanpumep SCR.

BO3MOXHO O0TAeNbHOE (MpeaBapuTesibHOE) 3B/IeYeHNe 30/1bHON MbUIN.

PykaBHble dmnbTpbl 06ecneunBaloT 3PPEKTUBHYIO OUMCTKY rasoB nepes no-
cnegyrowyM npvmMeHeHnem SCR 1AM MOKPOW O4MCTKM (€CNIN UCMONb3YIOTCA B
KayecTBe NpeABapuTe/IbHOTO MblSey/1I0BUTENS)

KntoueBble ¢hakTopb! CTouHble BOAbl He 06pa3yroTCsl.
Hannune BO3MOXHOCTEl|'CTOMMOCTb YAa/IEHNS] TBepAbIX OTXOA0B
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7.5.3.2.3 Moaxon NpUMeEHAIOT TaMm. rae:

- obpabaTbiBaeMble OTXOAbl He BblI3blBAlOT 06pa3oBaHNA 4Ype3MepPHO 3arpsi3HeHHbIX AbIMOBbIX ra3oB
VAN AbIMOBbIX Fa30B CO C/IMWKOM CU/IbHO MEHAOWMUMCA COCTaBOM;

- AOCTYMHbI CNOCO6BLI yaaneHns 06pa3oBaBLINXCA TBEPAbIX OCTATKOB/OTXOA0B;

- HexenaTteslbHO o6pa3oBaHue CTOUYHbIX BOL;
orpaHuyeHo BogosioTpebaeHne, NOCKONbLKY pacxos BoAbl NPy 3TOM NOAXOAe HUXe;
HeJOCTyNHa Wan orpaHuyeHa nHdpacTpykTypa AN obpaleHna co CTOYHbIMU BOAaMU, Hanpumep, B
OTAANEHHbIX CeIbCKUX palioHax Ui Npu Cyxom kiumare;

- HU3Kas BMAUMMOCTb AbIMOBOrO Welida NpyM NPUMEHEHNN TakMx CUCTEM TakKxe MOXeT 6blTb onpepe-
NIeHHbIM NMPenuMyLecTBOM TaM. F4e MMeeTCs NOBblWEeHHas YyBCTBUTENIbHOCTb K BU3yas/ibHbIM BO34eNCTBUAM.

7.5.3.2.4 Npwn peannsayunm aToro nogxoga Hanbonee 3Ha4MMbIM KOMM/IEKCHbIM BO34eNCTBMEM Ha OKPY-
Xallwyto cpefy AABMAIOTCA 06beMbl 06pa3oBaHMs OCTATKOB/OTXOA0B. KOTOPble Bbille, YeM B MOKPbIX CUCTe-
Max.

Vi3BneyeHne 30/1bHOW NbI/IM BO3MOXHO, €C/1M 3TOl cUCTeMe NMpelwecTBOBaAn aslekTpocTaTuyeckme nbl-
neynosutenun. PasgeneHune 30/1bHOW Nbl/IN M OTXOA0B, 06pa3oBaBLUNXCS B CUCTEME OYUCTKM AbIMOBbIX ra3os,
MOXeT 6bITb NOME3HO, eCNn AN 3TUX BUAOB OTXOA0B CYLWeCTBYIOT pas/iniyHblie BapuaHTbl 06paboTKMYNCNosib-
30BaHUA B KayeCcTBe BTOPUYHbIX MaTepunasibHbIX PeCypCcoB.

7.5.3.2.5 CokpaleHune BbIGpPOCOB B aTMOCcdepy npuBeaeHo B Tabnuue 9.

Tabnuua 9 — YpoBHM BbIGPOCOB NPW UCMO/Ib30BaHNN CKPy66epPOB C BOAAHLIM OpPOLLEHEM

[OCTUrHYTHIA YPOBEHD BbIBPOCOB

BelectBO  YCPeAHEHHbI CPefHecyTo4-  CpefHerofioBoii  y/aenbHoe 3Have- MpumeyaHve
nokasare/e» 3a HbIi Mokasa riokasaresib. HUe. T/T oTXoOoB
Dmm. brive TeNb, Mr/v~1 mr/m3 Ha BXoAe
HCI <50 3—10 2 4—10 Camble HU3KMEe 3HaYeHWUs [OCTUTHY-

Tbl Npy 60nee BbICOKOW A03VPOBKE
peareHTa W perynvpyemMom ynpas-
neHun. [MUKOBble 3HAYEHUS MOTYyT
6bITb KOMMNEHCMPOBaHbI C MOMOLLBIO
so2 <50 <20 <10 550 YCTaHOB/IEHHOTO paHee aHasm3aro-
pa HCI. Monymokpbli npouecc no-
3BonseT ynasnmeate S02, HCI u HF

HF <2 <1 <0.5 <2

7.5.3.2.6 Mpun ncnonb3oBaHUN MNOYMOKPbIX CKPY66epoB COPOCHI CTOUHbIX BOJ, HE OCYLECTBASAIOTCA, Tak
KaK KO/IM4eCTBO MCNO/b3yeMOl BOAbI, KaK NpaBu/io, HUXe, YeM NPU UCNOJIb30BaHUM CKPy66epoB C BOASAHbIM
opolleHneMm, a ucnosibdyemass Bofa ucnapsietcs ¢ AbIMOBbIMU rasamu. [lpyrme cTouHble BOAbl NpeAnpuUATUS
(Hanpumep, NMBHEBbIe CTOKN) NOAXOASALLEro KayecTBa MOXHO HanpaBUTb B CUCTEMY OYUCTKN AbIMOBbIX ra3os.

Moslymokpble CUCTEMbI OYUCTKM AbIMOBbIX ra3oB 06ecrne4ynBaldT BbICOKYIO 3(PEKTUBHOCTb yAaneHus
pacTBOPUMbIX KUC/bIX ra3oB. HU3KWIA ypoBeHb NpefesibHbIX MokasaTesieli BbIGPOCOB JOCTUraeTcs nocpeg-
CTBOM perysimpoBaHusa f031poBaHNs peareHToB 1 Bblbopa MeCcT UX BHECEHUA; OHAKO 3TO CBSA3aHO C yBeNu-
YyeHnem noTpebneHNs peareHToB U o6bema o6pa3oBaHNs OTXOA0B.

B nonyMokpbIX cucTemMax MCNOJb3YylTCA TKaHeBble MUNLTPbLI A4NA yAaneHus fobaB/ieHHbIX peareHToB
N NPOAYKTOB MX peakuuit. PeareHTbl (Hanpumep, akTUBUPOBaHHbIWA yronb Ansa yaaneHnsa ptytm n PCDD/F), 3a
WCK/TIOYEHNEM L eN0YHbIX, MOXHO A06aBMATL ANS afcop6unmn ApYrMx KOMMNOHEHTOB AbIMOBbIX Fa30B.

Yauie BCero rnosiyMokKpblie CUCTEMbI ra3004YNCTKN UCMOJb3YIOTCA B KayecTBe OAHOCTYMNEeHYaToro peakro-
pa AN KOMOGUHMPOBAHHOIO COKpalleHNs BbIGPOCOB:

- MblAN, KOTOpas oTPUNbLTPOBLIBAETCSA C NOMOLLbIO TKaHeBOro uIbTPa;

- PCDD/F. koTopblii agcopbupyeTcsa akTUBMPOBAHHbIM YI/1eM 1 LWEe/IOYHbIMW peareHTamu;

- pTYTU, KOTOpas afcopobupyeTcs akTUBUPOBAHHbIM YI/1eEM W LLe/I0YHbIMUN peareHTamMmun.

7.5.3.3 MpoMeXyToUyHble CUCTEMbl C HEKOTOpPbIM Ao6GaBsieHneM BOAbl U peuupKynsaunein oTxoaos (Mm-
Ny/IbCHbIE CyXNe CUCTEMBbI)

7.5.3.3.1 Moaxon MMeeT 3/1eEMEHTbI KaK NOJIyCyXOl, TaK U CyXoli CUCTEMbI, U B OCHOBHOM XapaKTepusy-
eTcs ManbiM go6aBneHnem BoAbl 1 60NbLIOK A0Ne peunpKyInpyemMbiX OTXOA0B.

OTOT NoAxo[ NpUMeHAeTCA, Kak NpaBuo, B TOM C/lyvyae, eCc/in B KauecTBe peareHTa Ucnosib3yeTcs To/b-
KO N3BeCTb.
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7.5.3.3.2 lo3npoBKa BBeAEHNSA peareHTOB U CKOPOCTb 0OT60pa 06pa3yoLmxca oTXo40B 418 NX nocneny-
lowen peympkynaunum TpebyroT onTUuMM3aLnum paboTbl CUCTEMbI B LleNAxX nNpegoTBpalleHns 3abnBaHnsa afcop-
6eHTa 1 nocneaylolero npopbiBa 3arpsasHAOWMX BelwecTs (Hanpumep, ptytm n PCDD/F, agcopbupoBaHHbIX

Ha yronb).

Lna noaaepxaHus aPeKTUBHOCTM afCcop6LUUN KUCTbIX Fa30B TPe6YIOT KOHTPO/IS YPOBHMU B/IXHOCTH.
KoHTponb copepxaHua HCI Ha 6onee paHHeM 3Tane Ucnosfib3yeTcs A8 ONTUMU3ALUU JO3UPOBKNU L e-

JIOYHOrO peareHTa/BoAbl.

7.5.3.3.3 OueHKa NPUMEHMMOCTY AaHHOTo noaxoAa npueBegeHa B Tabnuue 10.

Ta6nunuya 10— OueHka NPUMEHUMOCTU NUMMY/IbCHBIX CYXMX CUCTEM OYUCTKM AbIMOBbIX ra3oB

Kputepuii

Bup otxoaos

[nana3oH pasmepoB
npeanpuaTUi

HoBble/gericTBytowwme
npeanpuATUA

MexTexHonorunyeckas
COBMECTUMOCTb

KntoueBble (hakTopbl

OueHka NpUMeHUMOCTU/NpUMCUaHUuE

Bce Buabl OTXOAO0B, KDOME TEX. B KOTOPbIX KOHLIEHTPALUM 3arpsi3HsoLmMX BewwecTs
npy NOCTYMN/IEHNN OYeHb PA3/INYAIOTCS, HAMpVMep, Kak B KOMMepYeckux (nepenpo-
[aBaeMblx) ONacHbIX 0TX0Aax.

MpumeHsaoT K TBEO. Ton/vey, NOSTy4eHHOMY 13 OTXOA0B, APEBECHbLIM OTX04aM

MprYMEHSIOT Ha MasibIX U CPeHMX 3aBOAAX BCeACTBYE HEO6XOANMOCTMN UCMOMb30Ba-
HUS MNBLTPOB 60/IbLIEro pas3mepa (415 pasMeLLeHns PeLypKy/IMPOBaHHbIX OTXOA0B)

Oco6ble orpaHMYeHUst OTCYTCTBYHOT.

PUNLTP AO/KEH BbITb 60/bLUIE, YEM B APYTUX CUCTEMAX, YTO6bl MMETH BO3MOXHOCTb
NPUHSATH PELPKYIMPOBaHHbIE OTXOAbI

MoxeT ob6ecneunBaTb npegBapuTesibHoe obecnbliMBaHne Ana CUCTeEMbI M36|/|pa-
TeNbHOro KaTaJ/IMTU4eCKOro BOCCTaHOB/1EHUA.

MoXeT 1Cnosib30BaTbLCA COBMECTHO C VI36VIpaTeI'IbeIM He KaTaJ/IMTU4YeCKnM BOCCTa-
HOBJIEH/EM

3aHMMaeMasi nowaab HeBeInKa.

MeHee NPYMEHNMO, €C/N YXe eCTb CNOCO6bl 06pPabOTKN/MCNO/Ib30BaHNS B KAUecTBe
BTOPUYHBLIX 3HEPreTUYECKMX PECYPCOB WM BTOPUYHBIX MHEPTHLIX MaTepuasioB gs
M3B/IEYEHHOW 30/1bHOW MbLN

7.5.3.3 4 9T0T nogxop NpUMeHAeTcsa Tam, rge:
- TpebyeTcs COKpaTUTb pacxof peareHTos;

TpebyeTcsi COKpaTUTb 06pasoBaHe 0CTaTKOB/OTXO40B;
orpaHuyeHo cBo604HOE NPOCTPAHCTBO;
ABNsSieTCA NPo6/eMaTUYHbIM YC/IOXHEHVEe npouecca.

7.5.3.3.5 Mpwu peanusaynn aToro nogxoga Hanbosee 3Ha4MMble KOMMIEKCHbIE BO34ECTBUS Ha OKpYyXa-

toutyto cpeay:

- obpasoBaHMe TBepAblX OCTAaTKOB/OTX0O40B;
- aHepronoTpe6aieHMe 3a cyeT NageHns gaB/ieHUA NPU NCMOIb30BaHUN PyKaBHOTo uabTpa.
7.5.3.3.6 CokpalieHune Bbi6pocoB B aTMocdepy nokasaHo B Tabnnue 11.

Tabnnuya 11— YpoBHU BI:IGDOCOB npu NCNob30BaHNN UMMYJIbCHbIX CYyXUX CUCTEM OYUCTKN ObIMOBbIX rasoB

[anasoH
3dhheKTBHOCTN
BetuecTso COKpaLLEHVS,
%
HCI >99
HE >99,5
S02 >99

J0CTUrHyThIA YPOBEHb BbIGPOCOB
cpeaH cpedHecy-  cpefiHero-  ygeribHoe 3Haue- MpumeyaHvie
B TeYeHve TOUHbIA. [OBOWA. HVie. r/T OTX000B
30 MUH. Mr.'MB Mr/m3 Mr/m3 Ha BXoge
CTtabuneH BcnefcTsBue Bblk
< < . o
10 6 29 100 COKOWi CKOPOCTU LMPKY ALK
<2 <1 <05 1—5 CTaGl/meH BCMefCTBME Bbl
COKOW CKOPOCTU LMPKY ALK
<50 <5 <1 510 CTtabuneH BcnefcTsue Bblk

COKOIi CKOPOCTM LIPKYISILUN
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7.5.3.3.7 2TOT npouyecc B COYETaHNM C UCNOJIb30BAHMEM PYKaBHbIX PUILTPOB N A06aB/IEHNEM peareH-
TOB Takxe npegycMmarprvsaeT cOKpalleHne BbI6GPOCOB:

- MbIAN 1 CBAA3aHHbIX €0 TsXenblix meTannos (40 0,4—2 mr/m3);

- pTyTn (c po6asneHuem yrna — fo 0,002—0.015 mr/m3);

- PCDD/F (c po6aBneHunem yrna — o 0.005—0,1 Hr/m3).

7.5.3.3.8 Peuupkynauusa peareHToB, 06bI4HO MCMOMIb3yemMas B 3TOW cucTemMe, MMeeT cnegyolme npe-
nmyuiecTBa nepej ApyrmMmn cucteMamm OYUCTKN AbIMOBbIX ra3oB:

- CHUXeHMe pacxofa peareHTos (B CyxXuUX U MOJIYMOKPbIX CUCTeMax),

- coKpaleHne obpa3oBaHNs TBEPAbIX OTXOA0B (CoAepXaliuX MeHbllee KOSIn4ecTBO HenpopearnpoBas-
WMX peareHToB);

- COKpallleHne pacxoja BOAbl N OTCYTCTBME CTOYHbIX BOJ (MO CPaBHEHUIO C MOKPbIMW CUCTEMaMM).

7.5.3.4 CucTeMbl CyXOi OYNCTKN AbIMOBbIX rasos

7.5.3.4.1 B cyxux copbUMOHHbIX npoueccax copb6eHT (06bIYHO M3BECTb WM 6ukapboHaT HaTpusa) no-
[aeTcs B peakTop B Buie CyXOoro nopoluka. [lo3a peareHta 3aBUCUT OT Temnepatypbl U Tuna peareHTa. B
c/nyyae U3BeCTM 3Ta [03a, Kak NnpaBuio, B 2—3 pa3a npesBblllaeT CTEXMOMETPUYECKOE KOIMYECTBO BELLECTBA,
noasiexaluiero M3BJieHeHNIO: B c/lyyae 6ukapboHaTa HaTpusa 3TO COOTHOLWEHNEe Huxe. 3To HeobxoAMMO ANA
co6/1104eHNA OrpaHNYeHN Ha KONIMYeCTBO BbIGPOCOB NPV HepPaBHOMEPHOCTU KOHLeHTpaumnii Ha Bxoge. O6pa-
3yloumnecsa Teepble OTX0A4bl peakunu cnegyet Usssekarb N3 AbIMOBbIX ra3oB B BUAE NbIIN Ha nocneaylowem
aTane ra3oouyncTku, NpeacTaBnsoLLEM CO6OM, Kak NPaBu/o, pykaBHbli PUABLTP.

Mepepo3npoBKa N3BecTu (MNU APYTNX peareHToB) NPUBOAMT K COOTBETCTBYHOLWEMY YBE/IMYEHNIO 00b-
eMoB 06pa3oBaHNs OTXOA0B, €C/iM peareHT BMOCAeACTBUN MOBTOPHO He UCNOMb3yeTcs ANA AOCTUXEHUA Co-
OTBETCTBYIOLLETNO YMEHbLIEHNSA CTEXMOMETPUYECKOTO COOTHOLLEHUS.

Mpun oTCcyTCTBUM NpeaBapuTesibHOlM CTagun ocaxaeHnsa (Hanprymep, C NMOMOLLbIO 3/1EKTPOCTATUYECKOro
Nbl/1IeyN0BUTENA) YaCTULLbl YAANAOTCA C UCNO/Ib30BaHHbIM peareHToOM 1 npogykTamu peakuunu. Kopka peareH-
Ta, popmupyemas Ha TkaHeBbIX PunbTpax, obecrnevynBaeT 3P PEKTUBHbIA KOHTAKT MeXAy AbIMOBbIM ra3om 1
abcopbeHTOM.

Mpun NpyumeHeHUN 3TOro noaxoga AbIMOBOI WeAd peaKo BUAEH.

N3BecTb (Hanpumep, rmapaTHas n3BecTb, MO/IOTaa HeraweHas U3BecTb) U 6BukapboHaT HaTpuUsa 0O6bIYHO
MCNOJb3YITCA B Ka4eCTBe LW e/I0YHbIX peareHToB. [lobaB/ieHne aKkTMBMPOBAHHOIO YI/isi o6ecrnevynBaeT coKpa-
ueHne cogepxaHuna ptytm n PCDD/F nocpeacTtsom ux abcopbupoBaHus.

Mpun BBEAEHMN MONOTOro 6ukapboHaTta HaTpusa B ropsuune rasbl (cBbiwe 140 5C) npoucxoguT ero npe-
o6pa3oBaHue B kKapboHAT HaTPUS C BbICOKOI MOPUCTOCTbIO, ABAIOLWErocs ahhekTuBHbIM a6Ccop6EeHTOM KuC-
noro rasa.

7.5.3.4.2 Ncnosib3oBaHWe 3TOro nNoAxoa CBA3aHO C YBE/INYEHNEM:

- pacxofia peareHTOB N0 CPABHEHWIO C MOKPbIMU CUCTEMAMMN OYUCTKMN [IbIMOBbIX ra3oB:

- pacxof0oB Ha yfasieHne OTXO[0B MO CPaBHEHWUIO C APYTMMU CUCTEMAMWN OYNCTKN AbIMOBbIX ra3oB.

B 7O Xe BpeMs focTuraeTcs 3KOHOMMSA 3a CHeT OTCYTCTBUA CTOYHbIX BOA,

7.5.3.4.3 OueHka NPMMEHMMOCTM faHHOro noaxoja npusefeHa B tabnuue 12.

Tab6bnuuya 12 — OueHKa NPUMEHMMOCTU CYXMX CUCTEM OUMCTKM AbIMOBbIX ra30B
Kputepnii OuyeHka NpuMeHuMocTu/npumevanne
Bug oTtxoaos MpuMeHAT KO BCeEM BUAamM OTXOA0B
[vana3oH pa3mepoB nNpeanpuATUii CoBpeMeHHble Cyxve CUCTEMbI MPUMEHAIOT Ha NPeanpuUATUAX BCeX pasmepoB

HoBble.'feficTBytoLLME NpeAnpuATUs Bes orpaHunyeHuii

MexTexHonornyeckas Bonee Bbicokvie paboune Temnepatypbl AeNatoT NpoLecc XOpoLUo NPUrogHbIM

COBMeCTMMOCTb A1 KOMOVMHMPOBaHWSA C NOC/EAYOWNM U36MpaTesibHbIM KaTa/IMTU4eCcKM BOC-
cTaHoOB/IEHNEM

KntoueBble dakTopbl Hu3kas BUAMMOCTb AibIMOBOrO Lueida.

CTOuHble BoAbl HE 06pasyroTCS.

O6paszoBaHve 0TX040B 06paboTKU'YaaneHusi TpebyeT NpoBeAeHNsl COOTBET-
CTBYIOLLMX MEPOMNPUATUI
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7.5.3.4.4 Npwn peannsauymmn 3Toro nogxoaa Hanbosiee 3Ha4MMbIM KOMMNEKCHbIM BO3AeACTBMEM Ha OKpY-
Xawuwyl cpegy sBnsieTcsa ob6pasoBaHne TBepAblX OTXOA0B, Kak npasuio, B 60/bWKX 06bemax, 4yem npu
MNCMNO/Ib30BaAHUN APYTNX CUCTEM (MPU paBHbIX YC/IOBUAX), XOTA Takoe MpeBbllleHNne MOXeT 6biTb HECKOSIbKO
YMEHbLUEHO 3a CYET PeunpKynaynum oTxo40s.

Mpwn ncnonb3oBaHun 6ukapboHaTa HaTpUA TBep/ble OTX0Abl 60/iee pacTBOPUMbI, YEM MPU NCNOJb30Ba-
HUM N3BECTU, OA4HaKO o6pasyeTcs UX 3HAUMTENbHO MeHblUe, YeM B cucTemax, npejgycmatpusalonx Ncnosb-
30BaHue cyxoii nsgectun. OTXoAbl NCNOMb30BaHNA 6ukapboHaTa B HEKOTOPbIX CyYasx MOryT obpabatbiBaTbCs
M UCMO/b30BaTbCA B KaYeCTBe BTOPUYHbIX MaTepuanbHbIX PeCypcoB B XMMUYECKOl NPOMbILLIIEHHOCTU.

Cyxune peareHTbl AO/IXKHbl NepemMellaTbCa Takum o6pa3oM, YTobbl NpeAoTBPaTUTh BbIGPOCHI MblAN, Ha-
npumep. Npu 3arpyske B 6yHkep.

Vicnonb3oBaHne pabouumx TemnepaTtyp cBbiwe 180 "C MOXeT NPUBECTU K CHUXEHWUIO NPpou3BOAUTE/Ib-
HocTu agcopbumn PCDD/F n pTyTn (C NOMOLLbIO BBEAEHHbIX YrO/lbHbIX peareHToB).

7.5.3.4.5 locTnraemble ypoBHM BbIOPOCOB CBefeHbl B Tabnuubl 13 1 14.

Tabnu na 13— ypOBHI/I BblﬁpOCOB npy Ncnosib3oBaHMN CUCTEM OYUCTKN AbIMOBbLIX ra30B C UCMOJ/Ib30BaHNEM CyXOVI n3-
BECTU

JocTyrHyTbIli ypoBeHb BbIGPOCOB
BewecTeo cpeoHuii BTeue-  CPeOHECYTOY-  CpeaHeroosOii. yAemnbHoe 3HaueHVe Mpvvesiare
Hve 30 M. Mr.'mM3 HbIA M.'M3 mr/m3 rfr oTx000oB Ha BXoae
HCI <60 <10
HF <4 <1
so2 <200 <50

Tabnnua 14 — YpOBHU BbIGPOCOB MPW UCMOb30BaHUM CUCTEM OYUCTKM AbIMOBbIX Fa30B C MCMO/Ib30BaHNEM CyXOro
6rkap6oHaTa HaTpus

JocTvrHyTbili ypOBeHb BbIOPOCOB
Betuectso cpegHvii B TeueHvie CPEOHECYTOUHbIIA, CpenHerooBOWA, yAerbHble BbIOPOChI
30 MUH. Mr/m3 mr/m3 Mr/v3 /T OTXOO0B Ha BXoae
HCI <20 <5
HF <1 <1
so02 <30 <20
7.5.3.4.6 Vicnonb3oBaHue OTXOA0B peareHTa B KayecTBe BTOPUYHbIX MaTepuasibHbIX PeECypCOB MOXET B

HEKOTOpOIi CTeNeHN CHU3UTb 3TU KOMMJIEKCHble BO3JeliCTBMA Ha OKpyXXalolyl cpefy, HO MOXeT NPpUBecTn K
3aTpyAHEHUAM B TEXHOIOTMYECKOM MpoLecce B OTHOWEHNN CUCTEMbI [O3MPOBaHNA peareHToB.

7.5.3.5 BbI6Op WENOYHOrO peareHTa

7.5.3.5.1 PasnunyHble WenoYHble peareHTbl (M UX KOMBUHAaLNN) NCNOMb3YIOTCA B CUCTEMAX OUYUCTKU Abl-
MOBbIX ra30B MyCOpOCXKUraTesibHbIX 3aBOA0B.

Bo Bcex TMnax cMCTeM rasoo4ymMcTkn 06bIYHO UCMONb3YyeTCA U3BECTb B BUAE rMapaTuoi M3BeCcTu B CyXuX
cuctemax, B BUAe ralweHoi n3Bectn — B MOJYMOKPbIX CUCTeMax, a Takke B BUAe MOJIOTON HeraweHoh ns-
BeCTU.

Bukap6oHaT HaTpuUsi NMPMMEHSAEeTCS B NMPeMMYLEeCTBEHHO CyXMX cucTtemax. Mmapokcug HaTtpus n n3secT-
HAK. KakK npaBuio, MPUMEHAITCA TO/IbKO B MOKPbIX CMCTeMax rasoounmctku. MpeumyliecTBa U HepoCTaTKu
MCMO/Ib30BaHUA KaX[0ro U3 peareHToB U3M10XeHbl B Tabnuue 15.
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Ta6nuuya 15— CpaBHeHVE 0COGEHHOCTEN pa3INYHbIX LWEeMOYHbIX peareHToB

PeareHT

Mvapokeng,
HaTpus

M3BecTb

/13BeCTHAK

Bukap6oHaT
HaTpusi

18

MpevMyLLecTBa
Bbicokasi Xxummyeckasi akTMBHOCTb
C KUC/bIMU rasamu.
Hu3kuii pacxog.

Hu3knii  ypoBeHb
TBEPAbIX OTXOA0B

obpasoBaHus

CpefHsisi XMMmyeckas akTMBHOCTb
(6onee BbICOKasi xMMMYeckass ak-
TVBHOCTb C MOJIOTOW HeralleHow
M3BECTbIO).

Bo3MOXHOCTb paboTbl MpU BbICO-
Kol TeMnepaTtype C MOsIOTOl Hera-
LUEHOV N3BECTbIO.

Huskan ctoumocTb 1kr peareHTa.
Hu3kas pacTBOPMMOCTb OTXOAOB.
BO3MOXHO BOCCTaHOB/IEHME FuMMca

13 CKpy66epoB C BOASAHBLIM OpoLLe-
HVem

CpefHAa XxMMmM4yeckast akTMBHOCTb.

Hu3kaa ctoMmocTb 3a 1 Kr peareH-
Ta.

Hun3kaa pacTBOPMMOCTbL OTXO/0B.

BO3XTOXHO BOCCTaHOB/IEHME TuUMca
13 CKpy66epoB C BOASHbIM OpoLLe-
HVem

Bbicokas Xxnmunyeckass akTUBHOCTb
mc S02. nc HCL

Huskunii pacxopn (ctexvomeTpuye-
CKOe COOTHOLLIEHME — OKo/o 1.25).

Husknii ypoBeHb 06pa3oBaHus OT-
X0[0B B 3aBUCVMOCTU OT CTexuo-
METPNYECKOro COOTHOLLEHUS.

UncTtka 1 NOBTOPHOE MCMNOJIb30Ba-
HWe OTXOJOB BO3MOXHO W MpakTu-
KyeTcs.

OhPeKTBHOCTb B LUMPOKOM Auna-
nasoHe pabounx TemnepaTtyp cu-

CTEM OYUCTKM [AbIMOBbIX ra3oB
(140 "C — 300 'C).
LLvpoknii  AnanasoH paboumx

Temnepatyp U BbICOKas addek-
TUBHOCTb MNPUMEHUTENIbHO K S02
MOTYT NOC/Y>XXUTb MOBbILLEHNIO CO-
BMECTMMOCTU C cucTeMamu uns6u-
partesibHOro Kata/IMTMYecKkoro BOC-
CTaHOB/IEHUA.

He TpebyeTcsi BHMMaHVe BMpPbICKY
BOAbI/BNaXHOCTN

MprmedaHVs. ipyrvie faHHbIe

Bbicokasa ctoMmocTb 1 Kr pe-
areHTa.

MepemeHHasn CTOMMOCTb
(exkekBapTaNbHO).
O6pasyloTcs  pacTBopuUMble
conw.

OueHb arpeccuBHOe Belle-
CTBO.

3anax npu yBnaxHeHum

MepemelieHre MOXeT ObITb
npo6nemaTuyHbIM, KakK 1 uc-
nonb3oBaHVE B KayecTBe
BTOPWYHOIO MaTeprasibHOro
pecypca

Bbibpocbl CO02, koTOpble
OO/DKHBbI  BbIMycKaTbCca U3
ckpy66epa HCI

Bonee pactBopumas 4acTb
06pa3oBaBLUNXCH OTXOA0B.
O6pasylowmecs pacTBopu-
Mble TBepAble 0TX0Abl MOXET
6bITb  NpPO6MEMATUYHO OT-
npaBuTb Ha KOHEYHOe pas-
MeleHne (04HaKo MOXHO
1CMosib30BaTb B XMMUYECKOW
NPOMbILLNIEHHOCTW).

Bonee BbiCOKass CTOMMOCTb
1 Kr peareHTa, uex» y un3Be-
cTn.

TpebyeTca yCTpOICTBO Apo-
611eHMs, KOTOPOE MOXET Npu-
BecTn K npobnemam Bcrnep-
CTBUe 3arpsi3HeHus

HepocTatii

Mcnonb3yloT TONbKO B MO-
KpbIX cuctemax

OTxXoabl M3BECTM, WCMOJb-
30BaHHO B CyXuX, MNpoxre-
XYTOUHBIX W MOJTYCYXUX CU-
cTeMax. SBAAOTCS CWIbHO
LIENOYHbIMN

Ha 3aBogax Mo cxuraHuo
TBO WVPOKO HEe NpPUMEHs-
eTcs.

Vcnonb3yetca B OCHOBHOM B
MOKpPbIX CUCTEMAX.

VHorga vcnonb3yeTcs B CU-

cteMax C nceBOOOXMKEeH-
HbIM CJ/10EM

10— 15 «kr/T TBO. COXXeH-
HbIX 6e3 o06pa3oBaHusA 30-
JIOLL/IAKOBbIX OTXOA0B
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7.5.3.5.2 OueHKa NpUMEHMMOCTU [AHHOro noaxoaa npuseaeHa B Tabnuue 16.

Ta6nunuya 16 — OueHka NPUMEHMMOCTN Pas3/IMUHbIX LLENOYHbIX peareHToB

Kputepuu OueHka npumenumoctn/opumevyanune

Bug otxonos NaOH xopoLo nogxoanT A1 U3MEHSIOLWMXCA KOHLEHTPaLUMiA OTXO40B Ha
BXO[€e, Hanpumep, AN NPYMeHeHUs Ha 3aBoJax Mo CXKUraHuo OnacHbIX OT-
XO[0B.

[unana3oH pasMepoB NpeanpuaTuii Mo ueHoBol adpchekTuBHOCTM NaOH MeHee npuBnekaTesnieH ANs KPYnHbIX

npegnpuATnin, yem CaCo03
HoBble/aelicTBytoLWMEe NPeanpusTUS MoxeT 6bITb NPUMEHUMa K 060MM
MexTexHoornyeckass CoBMecTMmocTb NaOH u1cnonb3yloT TONIbKO B MOKPbIX CYCTEMax

KntoueBble dhakTopbl BO3MOXHOCTM yAaneHus'Mcnosib30BaHUA B KavecTBe BTOPUYHbLIX MaTe-
pryasibHbIX pecypcoB NMPUMEHUTE/IbHO K 06pa3OBaBLIJI/IMCFI oTXo4amMm Moryt
MMeTb 60/bLIOe 3HaYeHMe.

LieHa 1 HalMuMe peareHTOB Ha MECTHOM PbIHKe MOTYT GbITb BaXKHbIMM thak-
Topamu

7.5.3.5.3 Hanbonee 3HauumMble hakTopbl BO3AECTBMS Ha OKPYXaloLlyto cpesy, y4uTbiBaemMble Npu Bbl-
6ope peareHTa:

- 06beM 06pa3oBaHNA OTXOA0B:

- BO3MOXHOCTM UCNOJIb30BaHNA 06pa3oBaBLINXCA OTXOA0B B KaYeCTBe BTOPUYHbLIX MaTepuasbHbIX pe-
CypcoB 3a npepjenamMun NpeanpuaTtus;

- XapakTep/cocTaB OTXOAOB W ero BAUSHWE Ha nocnegylouiee yganeHne/mcnonb3oBaHMe B KayecTBe
BTOPUYHbIX MaTepuanbHbIX PecypcoB U T. 4,,

- obpasoBaHMe CTOYHbIX BOJ. COAepXalwnx pacTBOpUMbIe CONN, n obpalieHne ¢ HAMMN.

7.5.3.5.4 OcTaTkn x/0puaoB, obpasoBaBlIneCs MPU yAaneHUnu CONAHOW KANCNOTbl U3 AbIMOBbIX ra3os,
XOpPOLWO pacTBOPUMBbI.

7.5.3.6 flobaBneHne ckpybbepa c BOASAHbIM OpPOLIEHMNEM A8 JO0UYNCTKN AbIMOBbIX Fa30B Nocsie ocTasib-
HbIX CUCTEM OYUCTKN AbIMOBbLIX ra3oB

Jlo6aBneHne KOHEYHOWN MOKPOI OUMCTKMN AbIMOBbIX ra30B AB/IAETCA AOOYUCTKOW nocse 06pa6boTkn B ApYy-
rMx cuctemax, HanpaB/fIEHHOW Ha yAaneHune KAC/bIX ra3oB U T. 4. OTO. Kak NpaBU/1o, UCNOMb3YIOT cneunanbHO
noNnsa cokpaweHusa BbibpocoB HCI n S02, ec/iv OHU BbICOKM UM HEPABHOMEPHbI.

7.5.3.7 Peumpkynsaumnsa oTxonos, o6pa3soBaBLINXCA B CUCTEME OUYUCTKM AbIMOBbIX ra3os

7.5.3.7.1 OTx0Abl, cobpaHHble pyKaBHbIMU (UAbTPaMU, UCNOAb30BaBLNMUCA B CYXUX, NOYMOKPbIX 1
APYrux (HO He MOKPbIX) cMCTEMaxX OYMCTKN AbIMOBbIX ra30B O6bIYHO cofAepXaT 3HAYNTeNbHYI0 AO/0 Hemnpo-
pearMpoBaBLUNX peareHToB, NpejHasHavyasWMUXCA 415 06pabOTKM AbIMOBbLIX ra3oB, a TakXe 30/IbHYI0 MblUib
N gpyrve sarpsisHsaioline BellecTBa, U3B/eYeHHble U3 MOTOKa rasa. HacTb cobpaHHbIX OTXO40B MOXeT ObITb
MCNoJIb30BaHa B CUCTEME OYUCTKN AbIMOBbIX ra3oB.

7.5.3.7.2 OueHka NPUMEHMMOCTMN JaHHOro noaxoja npusegeHa B tabnuue 17.

Ta6bnunuya 17 — OueHka NPUMEHMMOCTU PELMPKYIALMN OTXOA0B

Kpumepuii OLieHKa MPUMEHNMACTI NPYMEeYaHie

Bug oTxogoB Bce B1Aapbl OTXOA0B, KpOMe TeX C/lyvaeB, Korga KOHLUEHTpauun Ha BXoAe O4YeHb
pasnuyatoTcsi, Hanpumep, KoMMmepueckre (NepenpoaBaeMble) onacHble OT-
XOAbl. €CNN A/151 3TUX 3arpsA3HUTESEN He UCMOsIb3YeTCs B COYETAHMU C ApPYroi
CUCTEMOIA.

B HacTosiee Bpemsi NpuMeHsieTcst KTBO. TonamBy, NOy4eHHOMY M3 OTXOA0B,
[pEeBECHbIM 0TX0f4aM

[imana3oH pa3MepoB NpeanpusTuii Be3 orpaHuyeHuii
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OkoHuaHue Tabnuubl 17
Kpurepuii OLeHKa NpyMennbIoCTU| MprMeYakie

HoBble/gelicTBytowme Npeanpuatis  HUKakux 0CoBbIX OrpaHnyeHuii.

DUNLTP JOMKeH BbITb 60/IbLIE, YUEM B iPYTUX CUCTEMAX, UTOBbI MMETH BO3MOX-
HOCTb MPUHSITb PELMPKYIMPOBAHHbIE OTXOAb!

MeXTexHOormyeckas COBMECTUMO C CUCTEMAaMU OUUCTKM [bIMOBbIX ra30B, KPOMe MOKPbIX

COBMECTVIMOCTb

KntoueBble hakTopbl Hanuuve nnowageil, HEOBXOAMMbIX A/ YCTaHOBKM peakTopa 60/bliero pas-
mepa

7.5.3.7.3 Mopxon NpUMeHAIOT TaM, rge TpebyeTcss COKpaTUThb:

- pacxop, peareHToB;

- obpasoBaHMe OCTaTKOB/OTXOA0B.

AnbTepHaTBOI 3TOMY NoAXoAy, Takxke cokpaljatoleli nCNoNb3oBaHWe peareHTOB U 06pa3oBaHne 0TX0-
[0B. ABNAETCA MCNOSIb30BaHNe aPPEeKTUBHbIX MPAMOTOUHbIX cucTeM. A eKTUBHbIE NPAMOTOYHbIE CUCTEMbI
paspaboTaHbl U IKCNyaTUPYIOTCA TakuM 06pa3om, YTO oTpaboTaHHble peareHTbl yXXe B 3HaunTes/ibHOl cTene-
HU NpopearvpoBanu (To ecTb OCTa/IOCh Masio HenmpopearMpoBaBLUNX peareHTOB) 6e3 nocneayoLeli peLunpky-
naymun. AHanus oTxo40B, 06pa3oBaBLINXCA B CUCTEME OUYUCTKN AbIMOBbIX ra3oB, MOXeT NPOU3BOANTLCA ANA
onpefesieHNs COOTHOLIEHUA MexXAy npopearnpoBaBlUMM 1 HENpoOpearMpoBaBLUUM peareHToOM.

7.5.3.7.4 Tpun peanunsaymm 3aToro noaxoaa Hambosnee 3Ha4MMble KOMMNJIEKCHbIE BO34EACTBUS Ha OKpPYXa-
owyto cpeay:

- obpa3oBaHMe TBepAbIX OCTAaTKOB/OTX0A0B {XOTA B MeHbWMX 06bemax, yem 6e3 peunpkynauunm);

- aHepronoTpebsieHMe 3a cYeT UCNONb30BaHNA PyKaBHOro ounbTpa.

[lo3npoBka BBefeHNS peareHTOB 1 TeMnbl 0OT6Opa OTXOA0B A/1A PeuupKynaunum TpebytoT onTuMmusaumum
ANA npejoTBpalleHns 3abuBaHua agcopbeHTa M NocsieAyloLWero NpopbiBa 3arpA3HAWNX BeWwecTB (Hanpu-
Mep. pTyTM n PCDD/F, agcop6upoBaHHbIX Ha yrosb).

YPOBHN BNaXHOCTU TPebYIOT KOHTPONA ANA nofaepxaHnsa adpekTUBHOCTN afcopoLnm KNCbIX ras3os.

KoHTponb cogepxaHnsa HCl Ha 6onee paHHeM aTane MoXeT 6blITb UCMNONb30BaH 418 ONTUMKU3aLMN A0-
3MPOBKW LLE/I0OYHOTO peareHTa/BoAbl.

HekoTopble HaCTN CUCTEMbI OUYNCTKN AbIMOBbIX ra30B A0/IKHbI ObITb 60/bLUE, YTOObI NO3BOMINTL UCNOJb-
30BaTb AOMNOJ/IHUTE IbHbIE PeLUpPKyNMpyeMblie MmaTepuanbl.

7.5.3.7.5 PeunpKkynsauua peareHToOB B CUCTEME MMeeT criegylolmne npenmyliecrsea:

- CHWXeHWe pacxofa peareHToB (B CyxXMX MU MOJSIYMOKPbIX CUCTEMAX);

- CoKpaleHne obpasoBaHna TBepAblIX OCTATKOB/OTXOA40B (3a CYeT coKkpalieHMss o6bema He mpopearu-
poBaBLUMX peareHToB).

7.5.3.8 HenocpeacTBeHHOe fgob6aB/ieHWe LWeNOoYHbIX peareHToB B 0OTX0Abl (Mpamas gecynbdypursanms)

7.5.3.8.1 TpUMEHAIOT TOJILKO /19 CUCTEM C NCEBAOOXMKEHHbIM C/TI0EM.

Jecynbdypusauma B NCEBAOOXKMKEHHOM C/10€ MOXeT OCyLecTBAATbLCA NyTemM noMelweHns abcopbeH-
TOB (HanpuMmep, KanbUus WAN COeAUHEHUA KanbUMsA/MarHus) HenmocpeAcTBEHHO B Kamepy cxuraHusa. Mpu
3TOM MCNOJb3YIOTCA [06aBKN: U3BECTHAKOBAA Mbl/ib, TMAPOOKCUA KanbLUmMa U 4o/ioMUTOBasAs Myka. lNoaxon mo-
XeT 6bITb UCNONBb30BaH B COYeTaHUU C nocrsieaytoleil gecynbypaumein 4bIMOBbIX ra3os.

PacnonoxeHune cTpyii 1 CKOPOCTb BMpPbICKa BAIMAIOT Ha pacnpejeneHve abcop6eHToB U, criegoBaTtesb-
HO, Ha CTeMeHb OCaXAeHUs AnoKcuaa cepbl. HacTb NONYYEHHbIX NPOAYKTOB peakuun ypanseTcsa B nocrie-
ayownx MunbTpax, 04HaKo 3HauynTes/ibHasi 4acTb OKa3blBaeTCsA B 30/10WJIAKOBbIX OTX0o4ax. TakuMm o6pasom,
Aecynbdypauna MoxeT NOB/INATb HA KaY4eCTBO 30/10WW/TaKOBbIX OTXOJ0B.

MNpeanbHble ycnosusa Ana gecynbdypusaumm CywecTBYOT B UMK/IONAabHbIX Mevyax B CBA3U C NOCTOSAH-
HbIM YPOBHEM TemrnepaTypbl.

Abcopbuunsa (M agcopbumns) 3arpsa3HAWNX BEWECTB Takke MOXeT 6bITb Npon3BegeHa B (LUPKYIMpYo-
uemM) NCeBAO0O0XIMKEHHOM C/10€e, TO eCTb OTXOAbl M peareHTbl MOBTOPHO NPOMNYCKalTCA Yepe3 kamMmepy cropaHus
Ha BbICOKOI cKOpocTu. MOBTOPHOE MCNOJIb30BaHVe AbIMOBbIX ra30B NoAAepXNBaeT ABMKEHMNE ra3a Ha YpoBHe
Bbllle MUHUMaNbHO HEO6XO0ANMOro A1 COXPAHEHUS MCEBAOOXMKEHNS NOAYLWKN TonamBa. TONNMBHbIN maTe-
pvan nsBnekaeTcs C MOMOLLbIO pykaBHOro hunbTpa. 3akauka BOAbl 3HAUNTENbHO COKpaliaeT pacxoq abcop-
6eHTOB (U. criegoBaTe/IbHO, 06bEMbI 06pa3oBaHNsA 0TXOA0B).
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LLlenoyHoli peareHT pearMpyeT B Neyn ¢ KUCNbIMW ra3amu, 4YTO COKpaljaeT KOIMYeCcTBO KUC/ION cocTaB-
nawwei HeOYNLEHHOrO rasa Npu nepexoje K NocsiefyOLWmUM aTanaMm OYNCTKN AbIMOBbIX ra3oB.

Afcopbuuna B neun nNpu BbICOKMX TeMnepaTypax ropasfo 6osee adppekTMBHaA NPUMEHUTENTBHO K S 02,
yem Kk HCI; ocHOBHble HanpaB/ieHUA NMPUMEHeHUs, Takum o6pa3om, npegnonaralT CKuUraHne oTxo[oB C OT-
HOCUTENIbHO BbICOKMM cofepxaHuem S 02, HanpuMmep cxuraHue ocajka CTOYHbIX BOA,.

7.5.3.8.2 OCHOBHbIM MpPenMyLLeCTBOM 3TOro NoAxoaa sBAsSeTca To, HTO OH MOXeT cnoco6cTBOBaThb CO-
KpaweHntio Kopposnn B KoT/e. MNOCKONbKY CTeEXMOMETPUYECKOe COOTHOLWEHNE AOCTAaTOYHO BbICOKO, OHO He
cnoco6ceTByeT ynyyleHunto o6ueli NponM3BoANTENNIBHOCTU CUCTEMbI OYNCTKN AbIMOBbIX ra3oB.

7.5.3.8.3 Mpwu peanunsaumm aToro noagxoga Hambonee 3aHauynMble KOMMAIEKCHble BO3AeCTBUA Ha OKpYXXa-
owyto cpefy:

- pacxof peareHTOB B Meyu:

- B/IUSIHWE Ha KayeCTBO 30/10LWJ/1aKOBbIX OTXOA0B;

- N3MeHeHue cocTaBa AbIMOBbIX ra3oB (CooTHOWeHNA S 02/HCI) moxeT BAUATbL Ha NPOU3BOAUTENBHOCTb
nocneAyrWmNX aTanoB CUCTEMbl OYNCTKM AbIMOBbIX Fa3oB, MOXeT M3MeHUTb napameTpbl PCDD/F n npuBectn
K KOPPO31nN B CUCTEME OUYNUCTKN [bIMOBbIX ra3oB.

[flo6aBneHne n3BecTy BAMSET He TOJIbKO Ha Ka4yeCTBO 30/10WW/1aKOBbIX OTXOA40B, HO U Ha coCcTaB U 3/1eK-
TpMyeckoe CONMPOTUBIEHME 30/1bHON Mbln (T. €. TaM 6yAeT cofepxaTbCs 60/blle KanbLUUa 1 60/blue CEepHU-
CTbIX COeiMHEHN 1 ByaeT Bbile pa3dbaBrieHne 3arpsA3HAOLWNX BEWECTB YBENMYNBLLMMCA 06EMOM OTXOA0B,
06pa3oBaBLUINXCA B CUCTEME OUYUCTKN [bIMOBbIX ra3os).

7.5.3.9 Wcnonb3oBaHWe KOHTPOSA KUC/IbIX Fa3oB A1 ONTUMMU3aLuM nNpoLecca OYUCTKN AbIMOBbIX ra3oB

7.5.3.9.1 C nomoLblo ONepaTMBHOIO KOHTponsa cogepxaHus HCIl B Hayane n/vwnn B cepeiMHe TEXHOO-
rMyeckoro npotuecca B CMCTeMax Cyxoli 1 MOSYMOKPOW OYMCTKN AbIMOBbIX ra30B MOXHO HacTpouTb paboTy cu-
CTeMbl OUYNCTKN AbIMOBbIX a30B TakMM 06pa3oM, YTO6blI ONTUMU3NPOBATb KOJINYECTBO BHOCUMMOTO LET0YHOr0
peareHTa c TOUYKM 3peHns obpa3oBaHusA BbI6GPOCOB. [Moaxoa, Kak NpaBu/1o, NPUMEHSETCA B kKayeCcTBe JOMOJTHU-
TeNbHOro MeTofa npefoTBpalieHNss o6pasoBaHNs NMMKOBbIX KOHLEHTpauuii n Hapsagy ¢ dopMupoBaHuem cros
peareHTa Ha pykaBHbIX (hubTpax Takxe okasbiBaeT 6ydepunsnpytownii ad ekt Ha konebaHua peareHTa.

7.5.3.9.2 3TOT noAxop He NMPMMeEHAEeTCA B C/lyvyae CKpy66epoB € BOASHbIM OpPOLLUEHMEM, MOCKObKY pa-
6oueli XuagkocTelo ckpy66epa sABnsieTcsA BoAa U nogada BoAbl B CKpy66ep ¢ BOASIHbIM opolleHnemM onpegens-
eTCs CKOPOCTbIO ee ucnapeHus n oT6opa, a He NepBUYHON KOHLeHTpaLuei CONsHON KUCNOThbI.

N3mepeHns KoHUeHTpauuii S02 nomoralT y6eanTbCsA B Ha/lMuyuM JOCTATOYHbIX KO/IMYECTB peareHTa
Ana obpaweHna ¢ SOzun, cnegoBaTesibHO, NOCAYXUTb COKPaLLEHNIO TakMX NMUKOBbIX BbIGPOCOB.

7.5.3.9.3 OueHka NpUMEHMMOCTHN AaHHOro noaxoja npusegeHa B tabnuue 18.

Ta6nuuya 18 — OueHKa NPUMEHUMOCTY KOHTPO/IS HEOUMLLEHHOIO rasa A1 ONTUMM3aLMN CUCTEM OUUCTKU AbIMOBbIX
rasos

Kputepuit Oueunka/npumevyaHune

Bugotxosos OCO6EHHO MOAXOAUT AN CYXUX, NOMYMOKPbIX Y MPOMEXYTOUHbLIX NPOLLECCOoB
OYMCTU AbIMOBbIX ra30B C BbICOKOW U3MEHUMBOCTBIO KOHLEHTPALMN KNCTTbIX
rasoB B MOCTYNaOLLMX OTXOAAX

[nanasoH pasMepoB NpeanpusTnii He6onbLuve Npeanpusitys MoryT U3B/iedb MakCUMasibHYHO BbIroZy, MOCKOSb-
Ky HEKOHTPONMPYeMbIe OTXOAbI MOTYT OKasblBaTb 60/bliee BANSHME Ha NPO-
N3BOAUTE/IBHOCTb MEHbLUNX CUCTEM

HoBble/gelicTByoLLME NPEANPUSTUS MoAXOAWT 4151 HOBbIX U CYLLECTBYHOLMX MPOLIECCOB, HO OCOGEHHO NOAX0AUT
015 MoAepHM3aUmMn, Koraa o6palleHne ¢ KUCbIM ra3oM MOXET GbITb ONTU-
MU3MPOBaHO

MexTexHonornyeckass COBMeCTUMOCTb B ocHOBHOM NMPUMEHUMO B CYyXUX 1 NOTYMOKPbIX CUCTEMax

KntoueBble (hakTopbl OTCYTCTBYHOT 0COGble OrpaHnyeHNs

370T nogxofd ob6bIYHO He TpebyeTcs MPU UCNOJ/b30BaHUN CKPy66epoB C BOAAHBbIM OpOLIEHNEM BCren-
cTBUe nx 6osblueli TM6KOCTN MO OTHOLWEHUIO K BXOAHOW KOHUeHTpauun HCI.

MeHee npumeHnM TaMm, rge OTXo[bl FOMOreHM3NPOBaHbl U UX Ka4eCTBO ONTUMU3NPOBAHO NOCPEACTBOM
oTbopa, cmelwnBaHna 1 NpegBapuTesibHOM 06paboTkn. HYalle BCero npMmMmeHseTCs B Cay4vasx, Korga KoHTpPosib
KayecTBa OTXO[0B Ha BXOJe B Neyb OrpaHnyeH.
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7.6 CokpaljeHne BbI6POCOB OKCUAOB a3oTa

Okcnpbl azota (NOJ moryT o6pa3oBbiBaTbCsA TpemMs cnoco6amu:

- Tepmunyeckne NOX: BO BpeMsa ropeHusa 4yacTb a3oTa BO3[yxa OKMC/IAETCA [0 OKCMAOB asoTa. JdTa pe-
akunsa npomcxoauT B 3aMeTHbIX MaclwTabax TONbKO npu TemnepaTtype cBbiwe 1300 "C. CKOpOCTb peakuumn
3KCMOHEHUNAaNIbHO 3aBUCUT OT TemnepaTypbl 1 NPAMO NPONopLnoHanbHa CoAepXXaHuo Kucnopoaa:

- TonnnBHbie NOX: BO BpeMsA ropeHnsa 4acTb a3oTa, CoZepxalierocsa B TOMN/MBe, OKMC/IAETCA 4,0 OKCMA0B
asorTa;

- obpasoBaHue NOX Npu peakuusax c yyacTueM Unun BblfeneHnem cBob6oAHbIX pagnkanos (6bICTPoO 06-
pasoBaslnecss NOX): aTMOCHepHbIl a30T MOXeT OKUCNATbLCA Npu peakuun ¢ pagukanamu CH c npomexy-
TOYHbIM Ob6pa3oBaHveM HCN. 3TOT mexaHM3M (hopmMmpoBaHUSA MMeeT OTHOCUTE/NIbHO Masioe 3HayeHue npu
CXWUraHUM OTXOM0B.

7.6.1 NMpropuTeTHble MeTO/Abl COKpal,eHnss o6pa3oBaHnsA OKCUAOB a3oTa

O6beMbl o6paszoBaHMss NOX MOXHO COKpaTUTb, ONTUMU3MPYSA yrpaBieHue pexmmamn paboTbl neyu:

- npepoTBpalieHMeM nojayn Bo3gyxa cBepx Heob6xoaumoro (T. e. NpeAoTBpalleHneM NoCcTynaeHus 40-
NOSTHNTENBHOIO a30Ta);

- npepoTBpalleHneM UCMONb30BaHUA Ype3MepPHO BbICOKMX TemnepaTtyp B nednm (B TOM yucie obpaso-
BaHWNA 30H TOYEYHOro neperpesa).

7.6.1.1 MNopgaua Bo3ayxa, POPMUPOBaHME ra3oBoOli CMecu 1 TemnepaTypHbIi KOHTPOSIb

TwaTtenbHoe pacnpefesieHne MNoCTynarlero nepBMYHOro U BTOPUYHOTO aTMoOCepHOro BoO3gyxa C
Luenblo NpefoTBpalleHns ckaykoobpasHbiX nNepenajoB TemnepaTtyp, NPMBOAALINX K 06pa3oBaHNIO BbICOKO-
TemMnepaTypHbIX 30H W. cfiefoBaTeNlbHO, PocTy o6pa3oBaHna NOX. ABNAETCA LWNPOKO MPUHATONW U BaxHON
NPUOPUTETHOW Mepoli No cokpalweHnto ob6pasoBaHust NOX.

XoTa ANs rapaHTUPOBaAHHOIO OKMUC/IEHUS OpraHnyecknx BellecTB, o6ecneynBaloLLero HU3kue BbIGPOCHI
CO v neTyumx opraHM4Yecknx coegunHeHunii, Tpebyetca ocTaTOYHOE KOJIMYECTBO KMUC0poaa, U3bbiTouHas no-
[adva BO3fyxa MOXeT NPUBECTU K AOMOJIHUTENIbHOMY OKUC/IEHMIO aTMOC(EepHOro a3oTa, a Takxe Kk o6pa3osa-
HUIO fonoTHNTENbHBLIX NOX.

AocTmxeHne adp(peKTUBHOTO CMeLlBaHNA ra3oB U TeMnepaTypHbIi KOHTPO/1b AB/IAIOTCA BaXHbIMU ddak-
TOopamu.

7.6.1.2 PeunpKkynsayumnsa TONOYHbIX ra3oB

OTOT meTof npepnosiaraeT 3ameHy okosno 10 % — 20 % BTOpPMYHOro BO3Ayxa, MOCTynaroLwero B 30HYy
ropeHuns ¢ peynpKyIMpoBaHHbIMK TONOYHbIMU ra3zamun. CokpaleHne obpasosaHnsa NOXgocTuraeTcs TeM. UTo
oTnpaBfsieMble Ha PELNPKYIALUIO AbIMOBbIE rasbl MMeloT 60/1ee HU3KYH0 KOHLLEeHTpaLuuio Kucnopoga u. cnepo-
BaTes/ibHO, 60/1ee HU3KYI0 TeMnepaTypy Ha BbIXOfAe, YTO MPUBOAUT K CHXKEHUIO YPOBHA OKCMAaa asoTa.

7.6.1.3 lo6baBsieHne kucnopopa

[o6aBneHne yncToro KkMcnopoga unm oboraleHHoOro KUCopoaom Bo3ayxa obecneynsaeT BO3MOXHOCTb
npefocTaBUTb KUCNOPOA, HEO6XOANMBIV AR TOPEHUs, COKPaTUB NMpu 3TOM NMOCTaBKYy AOMOMHUTENLHOTO a3oTa,
KOTOPbI/i MOXeT cnocob6CcTBOBaTb 06pa3soBaHNI0 AONOHUTENIbHbIX 06beMoB NOX.

7.6.1.4 NMoaTanHoe cxuraHune

B HekOTOpbIX Cl/lydyasx UCMNOJb3yeTcsA MoaTanHoe cxuraHune. OHO npegnonaraet cokpaleHue copgep-
XaHusA Kucnopoga B NEPBUYHOW 30HE CropaHus M yBe/IMYeHWI0 MOCTyn/neHus Bo3gyxa (M, cnepoBaTesibHO,
Kucnopoga) B 60s1ee No3gHuNe 30HblI FOPeHUs AR OKMCNeHus obpasyloumxcsa ra3os. Takne meTobl TpebytoT
3P (hpeKTUBHOIO CMeLLINBaHNSA raa'Bo3ayx B cpeaHeit 30He, UTo6bl 06ecnevynTb NoAfepX)KaHNe YPOBHS coepxa-
HUA CO (U ApYyrux NpoAyKTOB HEMOJIHOTO CropaHusa) Ha HU3KOM ypOBHe.

7.6.1.5 lo6aBsieHMe NPMPOAHOro rasa (nepexuraHue)

[Nob6aBneHne NpMpPoAHOro rasa B HafpeLeTOYHYIO 30HY MeyYn MOXeT ObITb UCMOIb30BAHO AN COoKpalle-
Hua Bbl6pocoB NOX npu cropaHun. [l MycopocxuratesibHbIX 3aBOA0B 6bI10 pa3paboTaHo ABa nogxoga K
MCNO/Ib30BaHNIO NPUPOAHOro rasa:

- nepexuraHue. 3TOT MeTO[ ABNAETCA TPexaTanHbIM NPOLECCOM, npejHasHavyeHHbIM 4719 Nnpeobpaso-
BaHnAa NOx B N2 nyTem BBefeHUs NMPUPOAHOro rasa B ONpefesieHHYI0 30HY MepexuraHus, pacnosioXeHHYo
Bbllle OCHOBHOW 30Hbl TOPEHUA:

- yganeHne NOX c nomoubio meTaHa. OTOT MeToj npeanosiaraeT BBefeHWE NPUPOAHOro rasa Heno-
CpeACTBEHHO B OCHOBHOI 6/10K cropaHusa Ans nogassieHns obpaszosaHnsa NOX.

7.6.1.6 3akayka BoAbl B neyb/nnams

MpaBUNbHO CNPOEKTUPOBAHHbLIN M 3KCNyaTUpPyeMblii BMPbICK BOAbl B Ne4Yb WM HeNnocpeAcTBEHHO B
nnamsa MoxeT ObITb MCNOMb30BaH ANA CHUXEHUA TeMnepaTypbl B 30HaX TOYEYHOro neperpesa B MepBUYHOW
30He ropeHuns. 3To0 MOXET NMPUBECTN K COKpalleHnto o6paszoBaHnss NOX TEpMUYECKOrO NMPOUCXOXAEHNS.
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MprvopuTeTHble Mepbl, Kak NpaBu/io, UMeT 60/blUOe 3HaYeHne AN CHUXEeHNS o6pa3oBaHNsa OKCUA0B
asoTa Ha CTajuu ropeHus, B OCHOBHOM OHM OTHOCATCS K Oo6palleHuto ¢ oTXoJamMu U K UX NOAroToBKe, U. B
YacTHOCTHU, K NPUMeEHsIEMbIM MeToAam TensoBol 06paboTkn. Kak NnpaBusio, NpuMeHseTcs coyeTaHne nNpuopu-
TeTHbIX Mep 1 AONOAHUTENIbHbIX METOAO0B A1 COKpaleHUs BbIGPOCOB OKCUAOB a3oTa.

7.6.2 JononHuTesibHble MeTOAbl COKpal,eHns ob6pa3oBaHNsA OKCUAOB asoTa

B uensx cobniopeHns cpegHecyTOYHbIX HOpPM Bbi6pocoB MOx (B popme NO02) He 60onee 200 mr/m3,
KaK npaBu/io, NPUMEHSAIOTCA AOMNOAHUTENIbHbIE MeTOoAbl COKpalweHns obpasoBaHna NOXx. Ansa 60nbWwMHCTBA
TEXHO/IOTMYECKNX NPOLLECCOB Les1ecoobpasHo NpUMeHeHe amMmaka n ero Npon3BoAHbIX (Hanpumep, Move-
BUHbI) B Ka4ecTBe BOCCTaHOBUTENSA. OKCuabl a3oTa B AbIMOBbIX ra3ax B OCHOBHOM cocToAT 3 NO u NO2 unc
npuMeHeHNneM BOCCTaHOBUTENSA nNpeobpasytoTcs B a3oT N2 n BogsHoOM nap.

Ansa ypaneHna asoTa M3 AbIMOBbIX ra30B B NPUMOPUTHOM MOpPsifKe crefyeT UCMONb30BaTb ABE TEXHO/0-
rmm: nsbupaTtenbHoe HekaTaMTMYECKOe BOCCTaHOBJ/IeHVWE U n3bnpatenbHOe KaTaAuTU4yecKoe BOCCTaHOB/e-
Hue.

MoueBuHa n NH3 npumeHsloTCA B BUge BOAHbIX pacTBopoB. NH3, kak npaBuno, ns coobpaxeHunii 6es-
onacHoOCTU nocTasnseTcsa B Buge 25%-Horo pacrsopa.

7.6.2.1 CenekTuBHOe KaTa/IMTUYECKOe BOCCTAHOBJ/IEHME

CenekTMBHOE KaTanmTuyeckoe BoccTaHoBsieHne (SCR) aBnseTca KaTaIMTUYHECKUM NPOLLECCOM, MpU KO-
TOPOM aMMMWaKk B CMecu C BO3AyxOoM (BOCCTaHOBWUTeNb) Ao6GaBnseTcsA B AbIMOBble rasbl U NPOXoAuT 4vepe3s
KaTanm3aTtop, o6bl4HO NpeAcTaBNAOWMNI cob6ol ceTKy (Hanpumep, U3 nnaTuHbl, poaunsa. THO2. ueonutos). Mpwu
NPoOxXoXAaeHnn yepes Katanmsatop ammumnak pearnpyet ¢ NOxc obpa3oBaHnemM as3ota 1 BOASHOIoO napa.

B uensax nosbiweHMsA a(hPeKTUBHOCTN KaTanmnsatopa npuMmeHseTca Temnepatypa ot 180 °C go 450 ®C.
BOMbWMHCTBO CUCTEM, UCMO/Ib3yEMbIX B yCTaHOBKax A1 CXKUraHWA OTXOAOB B HacTosliee Bpems, paboTa-
10T B gnanasoHe 230 °C — 300 CC. MNpwn TemnepaTypax Huxe 250 GC TpebyeTcsa 60/blue KaTanusatopa u
BO3pacTaeT ONacHOCTb 3aCOPeHMs U NopYn KaTtanmsatopa. B HEKOTOPbIX C/yyYasX UCMOJIb3YOTCA NepenyckK-
Hble K/lanaHbl, peryaMpyemMblie TeMnepaTypoi katasm3atopa, 4To No3BOieT n3bexarb NOBpPeXAeHnsa 610ka
SCR.

TexHonorna SCR obecneunBaeT 3HauYnTeNnbHoe cokpauweHne cogepxaHua NOX (kak npaBuno, 6onee
90 %) Npu 67IM3KOM K CTexmomeTpuyeckomMmy Aob6aBrieHMn BoccTaHoBUTeNA. Mpu cxuraHum otxogos SCR npu-
MeHSeTCSA B OCHOBHOM f/11 06paboTK/ «4MCTOro» rasa (nocsie obecnblIMBaHnsa nyganeHns KACAbIX ra3os). Mo
3TOW NpuYnHe AbIMOBbIE rasbl, Kak NpaBu/o, TPebyOT NOBTOPHOrO Harpesa ANA JOCTUXKeHUSA ahdekTUBHOWN
TemnepaTtypbl peakuyuu npu SCR, 4To. B CBOIO O4epefb, MPUBOAUT K AONONHUTE/IbLHOMY 3HepronoTpebaeHnto
CUCTEMbl ra3oouncTkn. Ecnm ypoBHn cogepxaHnus SOX B AbIMOBOM rase yXe COKpalleHbl A0 OYeHb HU3KOro
3HavyeHUs Ha Bxofde B 30Hy SCR. TO NOTPe6HOCTb B HarpeBaHU MOXeT ObiTb CYLWECTBEHHO YMeHbLUEHa Uan
[axe OTCyTCTBOBaTb. TeN/I006MEHHUKN NCMNOMb3YHTCA AN YMEHbLUEHUS AOMNO/HUTENbHOW NOTPEe6GHOCTM B
aHepruun.

Mocne MOKpO/ cUCTeMbl OYMUCTKM AbIMOBbIX Fa3oB Kanau MOryT 6biTb yAasieHbl, 4TO6Gbl NpefoTBPaTUTL
OT/IOXKEHUSA CO/MEel BHYTPU KaTanmsatopa. B cBA3M ¢ pCKOM BO3ropaHuns MMeKT BaXHOe 3HavyeHne mepbl 6e3-
ONacHOCTMW. HanpMMep Hasimuyne nNepenyckHbIX K1anaHoB, KOHTPOb cogepxaHusa CO u T. 4.

HunskoTemnepaTtypHoe SCR TpebyeT poreHepauunmn katanmsatopa B cBA3n ¢ o6pasoBaHnem conei (oco-
6eHHO xnopuga u cynbdara amMmmoHus). PereHepauus MoOXeT MMeTb pellatouiee 3HavyeHune, NOTOMy 4YTO OT-
rOHKa CO/IM MOXeT NPUBECTN K MPEeBbIWEHNIO MPUMEHAEMOro NpeAesibHOro 3HaYeHNA BbIGPOCOB B aTMocdepy
HEKOTOpPbIX 3arpsasHaoWwnx sewecTts, Hanpumep HCI. S02, NOXx.

30Ha SCR uHorga pacnosioxeHa HenocpeACcTBEHHO MOC/e 3/IeKTpoCTaTUYeCcKX NblaeynoBuTenei, 4yro-
6bl YMEHbLWNTb WIWN YCTPaHUTb HEOB6XOAMMOCTb pasorpeBa AbIMOBbIX ra3oB. Korga ucrnonb3ayeTcss nofo6HbIi
noaxon, cnegyet y4nTbiBaTh JOMNOSIHUTE/IbHYHO ONacHOCTbL obpa3oBaHna PCDD/F B asiekTpocTaTUYeCKOM fbl-
neynosuTtene (kak NpaBu/o, KOorga a/leKTpocTaTU4ecKnii NbisieysioBUTeNb paboTaeT Npy TemnepaTtypax Bbille
220 °C — 250 °C). 9TO0 MOXeT NpuBecTn K yBesninyeHuto Bbibpocos PCDD/F B 0TX0Abl 3/71eKTPOCTATUYECKMX
nblsieynosutene n Kk ux 6onee BbICOKMM KOHLEHTpauusM B ra3oBOM MOTOKe, BbIXOAALWEM U3 3/1eKTpocTaTu-
4ecKoro nelieynoButensa n noctynawouwem B 6510k SCR. Cuctembl SCR MOryT Mcnonb3oBaTbCsa AN yaaneHuns
PCDD/F. MHorocnoliHble cuctembl SCR 1cnonb3yoTca Ans ogqHoBpeMeHHoro yganeHms NOx u PCDD/F.

[biMoBble rasbl, BbIXOASLWME U3 peakTopa, MOryT 6bITb NpoBefeHbl Yepe3 Ten1006MeHHNK ras-ras gns
nogorpeBa BXOAAWeEro rasa B LenfAx nogaepxaHusa paboyeil TemnepaTypbl katanmsatopa W COKpalweHus
aHeprosaTpar.

Mpun cxuraHnm otxonosB SCR. Kak npasuio, MPUMEHSAETCA MNOC/e 3TanoB MblyieyJaneHnsa n OYNCTKN
KMUC/bIX ra3oB: NPUMEHUTESIBHO K rasy C BbICOKMM COAepPXaHWeM MNbi/In/3arpAasHAoWnX BewecTs 3TOT NOAX04,
ncnosib3yeTcs B pefKux criydasx. [lbiMoBble rasbl 06bI4HO TpeGyloT nogorpeBa nocse paHHUX cTaguii raso-
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OYNCTKN AbIMOBbIX ra3oB ANA AOCTUXEHNA paboyei Temnepatypbl Ana cuctembl SCR: 06bIYHO TemnepaTypa
BbIXO4a U3 CUCTEMbI ra3004MUCTKN cocTaBnseT 70 °C ana Mokpol cuctembl n 120 °C — 180 °C ansa 60nb-
WMHCTBa pyKaBHbIX hnnbTpoB. PacnonoxeHne moayns SCR HenocpeACTBEHHO MOC/ie «ropsiyeil» cCUCTEMbI
nblneyganeHns He NPUHATO, HO NCMOJ/Ib3YeTCA Ha HEeKOTOPbIX NpeAnpuATUAX B EBpone, n nomoraeTt nsbexatb
nogorpeBa AbIMOBbLIX Fa30B BO BCeli CUCTEME OUYUCTKM AbIMOBbIX ra3oB.

Paboune gnana3oHbl TemnepaTyp Ansa cuctem SCR HaxopsaTcs, Kak npaBusio, B gnana3oHe 180 ®C —
450 eC. OgHako 60/bLWMHCTBO cucTem paboTaeT npu Temnepartype 230 GC — 320 °C. Camas Hu3kas pabouas
TemnepaTtypa 06bIYHO TpebyoT 60/1ee YNCTbIX AbIMOBbLIX ra3oB Ha Bxofe B Moaynb SCR. KoHueHTpauus S02
B AbIMOBbIX radax MOXeT MMeTb pellatollee 3Ha4eHne, MOCKOJIbKY OHM MOTyT NPMBECTM K Mopye KaTtanmsartopa.

MaTepuan katanmsatopa 06bI4HO cocTouT M3 HocuTensa (THO2) ¢ gob6aBneHMeM aKTUBHbIX BellecTB
(V205 n W 0 3).

OueHKa NPMMEHUMOCTN AaHHOro noaxoaa npveegeHa B Tabnuue 19.

Ta6nwunua 19 — OueHka NpumeHMmMocTn SCR
Kputepuii OuyeHka npumeHumoeTn.Mpumevanne
Bug otxonos MNMpuMeHnM K SI1o6bIM BraM OTXOL0B

[nanasoH pasmepoB npeanpu- MpUMEHUM Ha NpPeanpusTUAX No6oro pasmepa, HO yalle BCEro NpUMeHsieTcs Ha
ATni CpeAHVX U KPYMHbIX 3aBOAAX MO SKOHOMUYECKUM NpUYMHam

HoBble/gBiicTBytolwe npegnpu-  Yacto NpUYMEHSIIOT B KaYeCcTBE 3aBepLUatoLero npouecca, KOTopblii MOXeT 6biTb

aTnA NPYMEHEH Ha HOBbIX U CYLLECTBYIOLMX NPeanpuUsATUAX
MexxTexHosornyeckas TpebyeT npeagapuTesibHOro obecnblINBaHNA AbIMOBbIX ra3oB, Takke MOXeT Tpe-
COBMECTUMOCTb 60BaTb yganenns SONSON n HCI.

MuHMManbHasi TeMnepaTypa Ha Bxoge, Heobxoaumas ansi paboTbl.
Mcnonb3oBaHue M36MPATENIbHOTO KaTa/IMTUUYECKOTO BOCCTAHOB/IEHUSI MOXET Mpu-

BECTU K COKPALLEHMIO BbIGPOCOB OKCUAOB a30Ta 6€3 NPYMEHEHUS AONOMHUTETbHBIX
MeToZ0B, ec/lv NPUMEHSIIOTCA MeHee CTporune npegesbHble 3HaYeHUsi BbIGPOCOB

KntoueBble thakTopbl MecTa ¢ BbICOKOIi YyBCTBUTEILHOCTLIO K NOX MOryT NOMyunTb NPENMYLLECTBO OT
[AOMNOSTHUTE/TLHOTO COKpalleHnsi BbI6pocoB NOX, AOCTMXMMOIO Npu MpUMeHeHUn
3TOro noaxopa.

Ha npegnpusiTum Heo6XxoAMMO MPOCTPAHCTBO AN1S pa3MeLLeHUst AOMNOTHUTENbHOM
TEXHOIOrNYECKOWN eANHULIbI

Moaxon npuMeHsieTcs TaMm. rae:

- paspelweHHble 3Ha4yeHnss NOXycTaHoB/ieHbl MeHee 100 mr/m3;

- A0 KPYMNHbIX Npeanpuatuii B Bbiopocax NOX Benuka;

- nnaTtexu 3a Bbi6pocbl N 0, ycTaHOB/IeHbl Ha YPOBHe, Aenalolwem 3TOT NoAX0oA 9KOHOMUYECKN BbIrof-
HbIM;

- AOCTyMeH nap noj daB/ieHneM A8 Harpesa AbIMOBbIX ra3oB, UTO CHMXKaeT aKcnayaTaluMoHHble 3aTpa-
Tbl B C/lydae HU3KOro foxoda oT Npou3BOAMMOL aHepruu.

Mpun peanunsauynn aToro nogxoga Hambonee 3Ha4MMbIM KOMMIEKCHbIM BO3AENCTBMEM Ha OKpYXaloLlyto
cpefy AIBNseTCA BbICOKUI YPOBEHb 3HepronoTpebsieHns, He06X0AMMOro AN1s MOBTOPHOrO HarpeBa AbIMOBbIX
rasoB. OfHaKo 3HayeHNe 3TOro pakTopa MOXHO YMeHbLWNTb, ecnn paboyas TemnepaTtypa katanusaropa HU3-
Ka. B Takmx cnydasix pereHepauusa katanusatopa (06bI4HO 3a npegeniamMmu npeAnpusaTusa) Tpebyet AOMNOHU-
TeNlbHOW 3Heprun Ans pereHepaynmn Kkatainsatopa nocpeacTBom cyb6aumanmm o6pasoBaBlUeicsa conu.

Pacxop aHeprum (M ee CTOMMOCTb) Ha NOBTOPHbLI/ Harpes, Kak NMpaBu/O, 3HAYUTE/IbHO CHUXaeTcs 3a
cYyeT UCMONIb30BaHNA TenJ1I006MeHHMKa, NCNOb3YyIoLWero Ten10 rasos, BbIXOAAWMX M3 MoAyNns nsbuparenb-
HOrO KaTa/InTMYeCKOro BOCCTAHOB/IEHUA A1 Harpesa MocTynaloumnx B Hero rasoB. [loTepu aHeprum u. cne-
[oBaTesibHO. fONONIHUTENIbHOE ee NoTpe6/ieHMe, CBOAATCA B TAKOM Criyvae K Ten/1006MeHy 1 NoTepsM Ha U3-
nyyeHue. B cnyyasnx, korga cyuwecTByeT CNpoOC Ha ropsyvyto Boay, AONOMHNTE/IbHOW 3KOHOMUM MOXHO A0CTUYb
nyTeM yCTaHOBKM Ha BbIXoAe M3 MOAy/ s M3bupaTenbHOro KaTa/IMTUYEeCKOro BOCCTAHOBMEHNA AOMNO/THUTE b-
HOro Ten1I006MeHHUKa ANA pekynepauum Tpebyemoi aHepruu.

TemnepaTypa KaTtanmsaTtopa okasblBaeT CylleCTBEeHHOe B/IMSIHNE Ha CKOPOCTb peakunn. ONnTumanbHbli
TemnepaTypHbIA gnana3oH A8 KaTa/MTUYeCKOro BOCCTaHOBJ/IEHMSA 3aBUCUT OT TWna WUCMNOSIb3yeMoro kafa-
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nu3atopa. HO 06bI4HO cocTaBnseT oT 200 «C go 350 X . Apyrve TUMbl KataiM3aTopoB MMeEKT 60s1ee HU3BKYI
onTuMalbHYlO TeMnepatypy.

Kak npaBuno, HU3kne paboune TemnepaTypbl KaTtanmsatopa NPUBOAAT K 60siee MeAsIeHHOM CKOpPOCTU
peakumMn n BO3MOXHOMY MPOCKOKY aMMuaka: npu aTom o6paboTka NO 3ameAnaeTcs ¢ NOHMWXKEHNEM TeMnepa-
Typbl cunbHee, yem N 02. Bonee BblicOokas TemnepaTypa NpMBOANT K COKpaLLEHNIO CpOKa CNyX06bl KaTannsarto-
pa 1 MoxeT nNnpuBecTn k okmcreHnto NH3, a Takxe K 06pa3oBaHWI0 4ONO/THUTENIbHbIX OKCUA0B a3oTa.

HwxXHWh Nnpegen TemnepaTyp cucTeM M3bupaTeslbHOro KaTaJMTUYeCKOro BOCCTaHOB/IEHUA, KakK MpaBu-
no. meHee athdpektnseH ansa paspyweHns PCDD/F n moryT notpeboBaTbCsa AONONHUTE/IbHbIE CIOM KaTasinsa-
Topa. HuskotemnepaTtypHble CUCTEMbl 06bIYHO TPEOYIOT YNCTbIX AbIMOBbIX Fa30B Ha BXO/eE, 0COBEHHO BaXHbl
HU3KMe KOHUeHTpaunn S02.

Huskas pabouas TemnepaTypa usbupatesibHOro KaTa/IMTUYeCKOro BOCCTaHOB/IEHUA TpebyeT Hanuuunsa
aBTOMaTM4eCcKoro ycTpoiicTBa O4YMCTKM, Hanpumep 3o0/10064yBaTens. TpebyeTca perynsipHas pereHepauyus
ANA yaaneHns coneil ammunaka. PereHepauunsa B HM3KOoTemnepaTypHbIX cucTeMax MOXeT TpeboBaTbCs Kax-
Able 1000 y. MNpwn Takoh YyacToTe 3TO MOXeT cTaTb NPO6G/IeMOVi, NMpUBeAs K NOBbIWEHNIO YPOBHSA 3arpA3HeHns B
KOHEUHbIX AbIMOBbIX rasax npuMmeHntenbHo K HCl n S02.

KpuTepuun ans onpepeneHns Tuna katanusatopa, KOTopblii 6yAeT NCNosib30BaTbCA:

- Temnepartypa AbIMOBbIX ra3os;

- TpebyeTcsa cokpauweHne cogepxaHua NOX;

- 4ONYCTUMbIi NPOCKOK aMMMaka;

[0NyCTUMOE OKUC/IEHME ANOKCHAa Cepbl;

KOHLleHTpaLuusa 3arpsa3HAoLWmnX BewecTs:

CpPOK cnyxbbl KaTanmsartopa;

noTpe6HOCTb B AOMNO/IHUTE/IBHOM pa3pylleHnn razoobpasHbix PCDD/F.
KOHLleHTpauusa nblin B AbIMOBbIX rasax.

CpOK MCNO/b30BaHNA KaTa/in3aTopoB OrpaHNyMBaloT:

- nopya: Korga akTUBHbIl LeHTp KaTtasmsatopa 3ab/10KMpoBaH CU/IbHO CBA3aHHbIM COeAUHEeHNEM:

- OTNOXeHWSA: Korga nopbl 3a610KNPOBaHbl MEIKUMW YacTUL,amMmun UAN CKOHAEHCUPOBaBLWMMMNCS COMSAMM,
Takumn kak 6ucynbgatr ammoHusa (NH,HS04) — c aTum MOXHO 60pOTbCA cCOKpalw,eHUeM KOHLeHTpauum SOX
Ha BXxoje, a(ppekT HacTUYHO o6paTM NOBTOPHbLIM HarpeBoOM KaTa/inm3aTtopa;

- cnekaHue: Korga npu C/AVUWKOM BbICOKMX TeMMNepaTypax MUKPOCTPYKTYPbl Katannsaropa paspyliatoT-
cs;

- 3po3usa: n3-3a PU3NYeCKUX NoOBpPexXAeHUl, BbI3BaHHbIX TBEPALIMU TeslaMu U YacTuuamu.

Kak npaBuio, cpok CNyx6bl kKaTain3aTopoB cocTaB/seT OT Tpex 40 NATU feT.

Kannu Ha BbIXoge M3 CMCTEMbl Fa3004YNCTKW, KOTOPbIE BbI3bIBAOT OT/IOXKEHWE COJEN, CUMTAOTCA OAHUM
13 BaXHehLWmnx hakTopoB, yBe/IMYMBAIOLWMNX CKOPOCTb CHMKEHUA adhheKTUBHOCTU KaTanunsatopa.

Cpok cnyx6bl katasinsartopa — 3TO KOJIMYECTBO HAaCOB [0 TOFO MOMEHTa, Korga Kkatasim3atop He MoxeT
obecneunTtb Tpebyemoe cokpaujeHue cogepxaHmsa NOx 6e3 npeBblWEHNA MaKCMMasibHOro COrf1lacoBaHHOro
ypoBHSA npockoka NH3. CnepoBaTesibHO, MPU NPUHATUN PeLIEeHNs O MPUMEHEHUN M36MpaTeNbHOro KataanmTu-
4eckoro BOCCTaHOB/IEHUSA, cnefyeT cornacosartb npeaesibHble 3HaYeHUsa Bbi6pocoB 1 ansd NOXx, u gna NH3.

CokpauieHne BbIbpocoB B aTMoctepy npu ncnonb3osaHun SCR npuBegeHo B Tabnuue 20.

Ta6nvua 20 — YpoBHY BbIGPOCOB NpU UCMONb30BaHUM SCR

Sdbdpek- JloCTUrHyThle YPOBHM BbIGPOCOB
TVIBHOCTb
Bewectso COKpaLLeHIS cpefHeyaco-  cpegHecyTou4- cpeaHeroao- YpenbHble BbIOPOChI Mpumesiarive
CO,EI,ep;(aHVIﬂ, Boii. M 168 HbIA. mritr BOWA. bIr/M3 Kr/T OTXOHOB Ha BXQae
(]
NOx >80% 15—220 15— 100 15—100 0.15-0.60
NRj HepocTtynHo <10
n2o HepocTtynHo WHcpopmauus He

npeanocrasifeTca

CneunanbHO CNPOEKTUPOBaHHbIV (A0ONONHUTENbHBIA Ccnoli KaTanusaTopa, 60see Bbicokas pabouyasn
Temnepatypa) mogysnb SCR Takxe MOXeT KaTanuTuyeckn yHuutoxatb PCDD/F. OdhhekTUBHOCTb YHUYTOXeE-
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Hna PCDD/F coctaBnsieT oT 98 % 0 99.9 %. o6ecneumBas Bbi6pocbl PCDD/F B gnana3oHe 0.05—0.002 Hr/m3
TOKCUYECKOro aKBMBasieHTa.

MpumeHeHne SCR 06bIYHO NPUBOAUT K 60/1€€ HU3KUM YyPOBHSAM BblbpocoB NOX. YeM NMpuUMeHeHne apy-
rmx metofoB. OCHOBHbIMU HegocTaTkaMn SCR SABMAIOTCA BbICOKME KanuTallbHble 3aTpaTbl U 3HepronoTpebe-
Hue (Kak NpaBuU/IO, NPUPOAHbLINA ras. cBeT/Nble HedpTenNnpPoAYyKTblI AN Nap BbICOKOro AaB/ieHUs), KOTopble Heo6-
XOA4MMBbI 4N NOAAEPXKM NoforpeBa AbIMOBbIX ra3oB A0 TeMnepaTypbl peakunun katanusartopa. MNpaBuibHbll
BbI6Op cucTtemM, Cnocob6HbIX aP(PeKTUMBHO paboTaTb NPV HWKHEN rpaHuue 3TOro gnanasoHa Temnepatyp, u
ncnonb3oBaHve TensoobmeHa, cokpalaloT 4ONO/THUTENNbHbIE NOTPEBHOCTN B aHEPTUN.

7.6.2.2 CenekTMBHOE HeKaTa/MTUYeCKOe BOCCTaHOBJ/IEHUe

Mpn ncnonb30BaHUN TEXHOJIOTMN CeNeKTUBHOIO HekaTa/iMTuyeckoro socctaHoBneHns (SNCR) okcungbl
asota (NO + NO02) yganatoTcsa nocpeAcTBOM CeNeKTUBHOIO HekaTaJMTU4YecKoro BoccTaHOB/ieHUs. Mpu uc-
No/Ib30BaHUMN 3TOW TEXHOIOTMN BOCCTaAHOBUTE b (Kak MpaBwu/io, aMMMWakK UinM MoyeBMHA) BBOAUTCA B Neyb 1
pearnpyeT c okcugamm asoTa. Peakumm npoucxogaTt npu Temnepartypax mexagy 850 eC n 1000 eC, ¢ 30Hamu
NOBbILWEHHO’ N MOHWXEHHOW CKOPOCTWN peakuun B Npefeniax aToro gnanasoHa.

CokpauweHune cogepxaHma NO* 6onee yem Ha 60 % — 80 % c ncnonb3oBaHuem TexHonornm SNCR Tpe-
6yeT gob6aBneHna 60/bWNX 06bEMOB BOCCTAHOBUTENA. 3TO MOXeT MPMBECTU K Bblbpocam amMuaka, Takxe
M3BECTHbIM Kak MPOCKOK aMmMumaka.

MpumeHeHne Mo4YeBUHbI BMecTo ammuaka npm SNCR npnBoAguT K OTHOCUTENBbHO 60/blINM Bbl6pocam
N20 no cpaBHEHUIO C UCMOJIb30BAHNEM aMMMnaka.

B uenax o6ecnevyeHnss oNTMMasbHOro NCMNOMb30BaHNA aMmMumaka Npyu pasnyarLWwmxcs 3arpyskax, Bbi3bl-
BaloWNX N3MeHeHNs TeMmnepaTypbl B kKamepe cropaHusa. NH3 MoxeT 6bITb BBeZleH B HECKO/IbKO C/MOEB.

Mpu ncnonb3oBaHNN MOKPOW CUCTEMbI OUYMCTKM M36bITOK aMMuaka MOXeT ObiTb yaaneH B ckpybbepe ¢
BOAAHbIM OpolleHneM. AMMUaK MOXeT 3aTeM U3BJsiekaTbCA U3 CTOYHbIX BOA Ckpy66epa 1 nogaBaTbcsa o6paTHO
B CUCTEMY M36MpaTesibHOro HekaTasIMTUYeCKOro BOCCTaHOBEHUS.

BaxHoe 3HaueHne gnsa ontumMusaumm npouecca SNCR umeroT: adppekTUBHOE CMelwnBaHne AbIMOBbIX
ra3oB 1 peareHToB, NpeAHa3HayYeHHbIX A1 cOKpaleHus cogepxaHna NOX; Bpems npebbiBaHuA rasa, gocTa-
TOYHOe A/15 TOro, YTo6bl MPON3OLWNN peakuun, HeobxoanMble ANA COKpalleHMs cogepxaHua NOX.

B cnyyae npuMeHeHuna nuponmsa un rasndukaunm ontummnsauyma SNCR gocturaetcsa nyTeM BBefeHUS
peareHTa B 30HY FrOpPeHUsA CUHTe3-raza C XOPOLO KOHTPO/NMpyeMoi TemnepaTypoi n adpeKTUBHbIM CMeLLn-
BaHueM rasa.

B npouecce SNCR ammuak (NH3) nnn mouesnHa [CO(NH2)2] nogatoTca B Neyb B Le/IIX YMEHbLUEHUS Bbl-
6pocoB oKkcMAoB a3oTa. AMMUak Hanbonee adpcpekTUBHO pearnpyeT ¢ NOX npu TemnepaTtypax mexay 850 °C
1n 950 °C. xOTS NpuM MCMNO/Ib30BaHNN MOYEBUHbI 3P hekTUBHbLI TeMmnepatypbl o 1050 CC. Ecnim Temnepatypa
C/INWKOM BbICOKa, KOHKypUpyoLwmne peakynm okncrieHns obpasytoT HexenatenbHble NOx. Ecnu Temnepatypa
C/INWKOM HU3Ka UAn BpeMsi npebbiBaHUA HegocTaToyHO AN peakumm Mexay NH3 n NOX. achhekTMBHOCTb
cokpauieHuns cogepxaHna NOX CHMXaeTcs U MOryT BO3pacTu BbIGPOCbI OCTAaTOYHOrO amMmumaka: aToT npouecc
HasblBalOT Npockokom NH3. HekoTopbli NPOCKOK aMmMuaka Bcerga npoucxoanT BCrefcTBUE XMMUYECKOW pe-
akumu. flononHntenbHblli Npockok NH3 MoxeT 6bITb Bbi3BaH U36bITKOM peareHTa Uamn naoxo onTMMU3NpoBaH-
HbIM BHECEHMeM peareHTa.

OueHka NPMMEHUMOCTN AaHHOTo nogxoAa npueefeHa B Tabnuue 21.

Ta6nwuya 21 — Ccpepa npumeHeHns SNCR

Kpurepymn OueHka/nprmeYaHue
Bupg, otxonoB No6oi
[nanasoH pasmepoB NpeanpusiTUiA Mo6oii
HoBble/geiicTBytowme npeanpuaTns B HekoTOpbIX CyLIECTBYIOLMX YCTAHOBKaX PacrnosioXeHne Touek HarHeTa-

HUA MOXeET 6bITb NPo6EMaTUYHBIM

MexTexHonornyeckast CoBMeCTUMOCTb Bonee BbIcok/e A03bl MOTYT 6bITb UCMO/L30BaHbI (M. CefoBaTeslbHO, [0-
CTUrHyTbl 6051ee HM3Kkne Bblbpocbl NOX) 6e3 yTeyek aMMuaka npy Ucnosib-
30BaHUV fanee ckpy66epoB € BOASHbIM OpoLLeHNeM (KOTopble noriowatoT
n3bbITOK aMMMnaka). B Taknx cnydasx cpefctsa AN15 YAa/IeHUss aMmmuaka
MOryT noTpeboBaTtbCs A1 COoKpalleHus cogepxarus NH3 B CTOUYHbIX BO-
[ax — m3BneyveHHbli NH3 MoXeT 6bITb MOBTOPHO NMOAAH B CUCTEMY U36U-
paresibHOro HeKaTa/IMTUYECKOro BOCCTaHOB/IEHUA
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OO6bIYHO MakcMManbHasa 3 PEeKTUBHOCTb COKpaleHus cogepxaHnsa NOX npu nMpMMeHeHUN 3TOro noa-
Xxofa cocTaBnsieT okoso 75 %. NMoatomy SNCR 06bl4HO He UCNOMb3yeTcs, Koraa Heo6xoanumo 6osiee 3Ha4YU-
TeNbHOE COoKpalleHue coAepXaHus; Kak NpaBuiI0, OHO MOXeT MCMNO/Ib30BaTbCA NP YPOBHE BbIGPOCOB okcuaa
aszoTa Hmxe 100 m/M3 (cpegHecyTo4YHOe 3HayeHue). Bonee BbiCOkMe A03bl peareHTOB, Heob6xoaumble ANs
LOCTMXXEHUSI YPOBHSA COKpalleHus cofepxaHua 6onee 75 % npuBOAST K TOMY, YTO A1 AOCTUXEHUS YTEUKN
ammunaka meHee 10 mr/m3 moryT noTpe6oBaTbCs AOMNOMHUTE/IbHbIE MEPbI, HaNpMMep MUCMNO/Ib30BaHNe CKpPy6-
6epoB C BOASHbIM OpPOLWEHNEeM 1 nocneaylolee peryimpoBaHne cogepXxaHnsa ammmnaka B CTOYHbIX BOAAX.

Moaxos NPUMEHSAIOT TaMm. rae;

- AonycTMmoe cpefHecyTO4YHOe npefenibHOe 3HayeHWe BbIGPOCOB ycTaHaBnMBaeTcsa Mexay 100 un
200 mr/m3;

- NMPOCTPaAHCTBO HeAOoCTyNnHO ANnst SCR;

- AOCTYNHbI NoAxoAslmne MecTa 418 BBeAeHUS peareHTa (BKatoyasa nx tTemnepatypHbIi pexunm).

Ecnn gonyckaeTca c6poc 60rarbix aMMmnakoM CTOYHbIX BOZ. MCNOJ/Ib30BaHMe 3TOro NoAgxoAa COBMeCTHO
C MOKPbIMM CUCTEMAMW OYUCTKM AbIMOBbIX ra3oB 6yaeT 60/1ee 3KOHOMUYHbIM, MOCKO/IbKY He 6yAeT HUKaKnX
TpeboBaHW K yaaneHnio ammmuaka. 3TO He OTHOCUTCA K APYTMM CUCTEMaM OYUCTKM AbIMOBbIX ra3oB, Npu Uc-
Nnosib30BaHMN KOTOPbIX HE 06pa3yeTcs CTOYHbIX BOA.

Mpu peanusaymm 3TOoro noaxona Hambosiee 3HaAYMMble KOMMJIEKCHble BO34EACTBUA Ha OKpyXakLyro
cpeay:

- noTtpe6neHue aHeprun {meHee yem npm SCR):

- BO3MOXHOCTb 06pa3oBaHuss N20 (3HauuTenbHOe B/IMSIHME Ha rf1obanbHOe MOTeNsIEHNE) N aMMuMaka,
ecnu npouecc SNCR He KOHTposiMpyeTcs;

- pacxopn peareHTa (6osiee, yem npu npumeHeHun SCR);

- YTEeUYKM aMMMaKa MOryT NpuUBECTU K 3arpsi3HEHUIO OTXOA0B U CTOUHbIX BOJ. BO3MOXHO BOCCTaHOB/IEHME
amMmunaka.

B cuctemMax O4YNCTKN AbIMOBbLIX Ta30B Ha OCHOBE M3BECTU, MOJSTYCYXUX, CYXUX U MPOMEXYTOUYHbIX YTEUKN
NH3 agcop6upytoTca CaCl2, o6pasoBaBlumMmcs nNpu yganeHun HCIl. Ecnm ocafok BnocneacTtsun nonajaet B
BoAy, WoHbl NH3 BbicBO60OXAalTCA. 3TO MOXeT MMeTb nocneacTBua npu ob6paboTke TBepPAbIX OTXOA0B U UX
cTabunmnsaummn LeMmeHToM.

CokpallleHVe BbI6GpocoB B aTMOCepy NpuBeeHo B Tabnuue 22.

Tabnunuya 22 — Bblbpockl B aTMOCdepy Npu Ucnosib3osaHum TexHonorum SNCR

5 \TVIBHOCTD JocTyrHyTbili ypoBeHb BbIGPOCOB
eLe- Sdpeper
CTEO COKpALEHT — cpenveuaco-  CPEHECYTOM*  CPEMETONIO-  Y/IENbHOE 3HaveHve. MpuveviaHve
copepxaHus. % BOW. Mr/M3 VbIA. MiTMVB BOW. M V3 I/T OTXOOOB Ha BXoOe
NOX 30%—75%  150—400 80— 180 70-180 0.4—12 3asucut Ot Ao3nposa-
HVISI. OTXOA0B W TWNa neun
CaMmble HU3KVE Npu uc-
oro1 nonb3oBaHUN  CKpy66e-
N HepocTtynHo 5—30 0'5 OT10.05080 2 POB C BOAAHbLIM OpoLle-
HO0. HueM. CM. npumeyaHue
K Tabnvue
n%  HepmocTynHo 10—30 <10 OT 5 80 50 Cwm. npumeave Kk Ta-

6nvue

MpumevaHnsn

1 Bbi6pocbl N20 6bICTPO pacTyT € yBe/IMYeHEM [03UPOBKN peareHToB, HEOOXOANMBIX A1 AOCTUXKEHNS YPOBHS
cogepxaHnss NOX Huxke 120 mr/m3.

2 Bblbpockbl N20 3aBWCAT OT TemnepaTtypbl peakumm (Neun) 1 3afeicTBoBaHHbIX peareHToB. Kak npasuio, 6onee
BbICOKV Bbl6pocbl N20 npu MCnonb3oBaHWM MOYEBUHbBI, a He aMMunaka.

3 MNpu1 NCNONBb30BaHUN MOYEBUHBbI BbIGPOCHI N20 MOryT 6bITh BbILLE.

4 Ona poctuxeHuss 6onbluell ahheKTMBHOCTM cokpalleHus cogepxaHusi NOX Heobxoaumbl 60/iee BbICOKME
[103bl peareHTa, KoTopble MOryT MPUBECTU K MOBbIWEHMIO NPOcKoka NH3 KOTOpbIli MOXET 6bITb NOTOM a6CcopbupoBaH
nocneaytoLLeli MOKPOA CUCTEMOI OUMCTKU AbIMOBbLIX ra30B, YTO. OHAKO, NOTPebyeT NpoBeAeHUst MeponpuATU, Bbi-
3BaHHbIX 0 MPUCYTCTBMEM B CTOYHbIX BOAAX, HaNpuMep BbinapusaHys NH3.
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OCHOBHbIM UCTOYHUKOM Bbli6pocoB N20 npum SNCR sBnsetcs Mcnosib3oBaHWe MOYEBUHbI BMECTO aMm-
Munaka (4TO NpMBOAUT K yBenun4yeHuto BblbpocoB N20 B 2— 2.5 pa3sa). UTo6bl cokpaTutb o6pasoBaHne N20.
BaXHO ONTMMM3MPOBaTb BbIGOP peareHTa (aMmMuaka UM MOYeBUHbI), @ TakKe KOHTPO/IMPOBaTb YyC/I0BUSA Tex-
HO/MTOrM4YecKoro npouecca (0CoO6eHHO cMellBaHmMe ras3a, TemnepaTypy M NPOCKOK aMmMumnaka).

MpumeHeHne SNCR Takxe MOXeT Cnoco6CcTBOBaTb COKpalieHuto obpasoBaHusa PCDD/F.

7.6.2.3 OonTumusaumsa Bbibopa peareHTa 1A cokpaweHus cogepxaHna NOX npyv 1Ucnosib3oBaHUU ce-
NIEKTUBHOTO KaTa/InTu4eckoro socctaHosneHns NOXx

PeareHTbl, ncnonesyemblie npn SNCR, — ammuak n moyeBmHa. X npenmyuiectea n HeJoCTaTKN B 3TOM
KayecTBe M3noxeHbl B Tabnuue 23. Npu BbIGOpe peareHTa HEOBXOAMMO YUYnUTbIBaTb pa3/siMiHble 0COOEHHOCTU
3aKcnsyataymn, CTOMMOCTHble DakTopbl U (hakTopbl NMPOU3BOAUTENIBHOCTM B Lensx Bblbopa onNTUMasibHOrO
peareHTa A5 KOHKPETHOW YyCTaHOBKM.

Tabnunua 23 — MNpenmyLecTBa U HegOCTaTKM MOYEBMHbI U aMMUaka npu ucnosb3osaHum SNCR
PeareHt MpevimyLLEeCTBO HepocTatok

AMMMaK Bones BbICOKWI NOTeHUMan cokpale- Bones y3kuid pabounii gnanas3oH Temnepartyp (850 *C —
Hus cogepxaHna NOx (ecnm npouecc 950 "C), noatomy TpebyeTcs 60s1ee riaybokas onTuMmsaums.

TWaTeNbHO ONTYMM3NPOBaH). YpoBeHb OMacHOCTY NPU NepPeMELLEHNN I XPaHEHWUN BbILLE.

Boree HM3KWiA ypoBeHb BBLIGPOCOB  Bopee BLICOKAS CTOMMOCTL B PACUETE HA TOHHY OTXOAOB.
N20<10— 15 mr/ m3)
YTeuka ammumaka okosio 10 mr/m3

OTX0Abl NaxHYT NpY YBAXHEHUN

MoueBurHa Pa6ouwii AnanasoH Temnepatyp Wwnpe Bonee HWM3KWIA NOTeHUMan cokpalleHust cogepxaHus NOXx
(540 'C — 1000 "C), nNoaTomy KOH- (CM. aMMWak npu ycroBuv onTMMm3aumm npoLecca)

TPO/e TEMNEPaTyPbl MEHEE KPUTUUEH.  Bonep BbICOKMIA ypOBEHb BbIGpocos N20

Huxe ypoBeHb ONacHOCTY MPU XpaHe-
HUN 1 NepemeLLeHnN.

(25— 35 mr/m3) . cnepoBaTenibHO, NOTeHUMas rno6a1bLHOro
noTenseHus.

Bonee HuU3kas CTOUMOCTb B pacuyeTe
Ha TOHHY OTX0Z0B

YTeuka ammunaka okono 1 mr/m3

NMpumeuyaHne — Bosee HU3Kast CTOUMOCTb MOYEBUHBI SIB/ISIETCA HAM60/1ee 3HAUMMbIM (DAKTOPOM A1 CpaB-
HUTE/IbHO He6oNbLUMX NPeANPUATUiA. s 6oee KPYMHbIX NPeanpusiTUii 6oslee BbICOKasi CTOMMOCTb XpaHeH st ammua-
Ka MOXET 6bITb MOSIHOCTLIO CKOMMEHCMPOBaHA 60/1ee HU3KOM «XMMMUYECKOM» CTOMMOCTBIHO.

Bbi6Op MCNoNb3yemMbliX peareHTOB MPMMEHWM KO BCeM CUTyauusiMm, rge UCNosib3yeTca COoKpaljeHue co-
pepxaHnsa NOx nocpeACTBOM M36MpaTelbHOr0 HeKaTa/IMTUYECKOTO BOCCTaHOB/IEHUS.

OonTuManbHbIi BbIGOP peareHTa NPMBOAMT K ONTUMM3aLMU cokpaulieHust o6paszoBaHna NOX C MUHU-
Mas/ibHbIM MPOCKOKOM aMMMnaka u MUHUManbHbIMK Bbl6pocamu N20.

Mcnonb3oBaHue o60Mx peareHTOB NPUBOANT K COKpalieHuto BbibpocoB NOX. Bbibop peareHTa, KOTopbIii
Nydlie BCEro noaxoAuT A/ KOHKPETHbIX XapakKTepUCTUK ropeHns B Meyn, MOXeT MPuUBeCTU K 6osee 3Ha4u-
TeNIbHOMY COKpalleHWIo BbIGPOCOB: peasibHOMY cokpalieHnto o6pasoBaHna NOX ¢ MUHUMaIbHbIM NMPOCKOKOM
amMMunaka n obpasosaHnem N20.

7.7 CoKpauweHne BbI6GPOCOB NONUXIOPUAHOTO AMGBH30NapagMoKCUHa/MOTMXA0OPUAHOTO
An6oH30d ypaHa

PCDD/F moryT 06pa3oBbiBaTbCsl NOC/e BbIX04A M3 Meyn U3 NpPeKypcopoB (NpejLecTBYOWNX coenHe-

HWIA). MpeKkypcopbl — 3TO. HANpUMep, NOANXI0PUPOBaHHble ANMEHWU bI, NONXIOPUPOBaHHble 6udeHnIme-
TaHbl, XJI0P6EH30/1bl N XJTOPTNAPOKCUOEH3O0NbI.

PCDD/F MoryT Takxe 06pa3oBbIBaTbCA B KaTa/IMTUUYECKUX peakuusix yrinepoja Uaun yrnepofHbiX co-
eAVHEHWI C HEOpPraHUYecKMMU COefMHEHUSIMU X/lopa C OKCUAAaMW MeTasisloB, Hanpumep Meau. ATU peak-

uMn 6yayT NPOMCXOAUTb MPEUMYLLECTBEHHO C 30/IbHON MbI/IBIO WX MblIbIO OT OUALTPOB MNpU TeMnepaTtype
oT 200 °C go 450 °C.

Cnepytoume mexaHn3mbl NPUBOAAT K 06pa3oBaHNI0 ANOKCMHOB/ypaHOB NpU CXUFaHUN OTXOA0B:

- obpasoBaHne PCDD/F u3 yxe Hann4ecTBYIOLWMNX NN 06pa3oBaBLIMXCA B NMeYn XJI0PUPOBaHHbIX yriie-
BOAOPOAOB (TaknX, Kak XnoprugpobeH3on nnm xnopbeHson);
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- HOBBbI CUHTE3 NPU HM3KUX TemnepaTtypax (kak npaeBuao, HabsgaeTca B KOT/ax, CyxXux afiekTpoctaTu-
YeCKUX MNbl/1eys10BUTENAX);

- HenonHoe pasnoxeHuve PCDD/F. nocTaB/NeHHOro ¢ 0OTXo4amu.

OnTManbHOe AOXWUraHue AbIMOBbIX ra30B B 3HAYNTE/IbHOWN cTeneHn paspyluaeT npekypcopbl. Ob6paso-
BaHne PCDDyF 13 npekypcopoB Takmm o6pa3om nofasriieTcs.

BbI6pOChbl OpraHN4eckux yrnesofopoHbIX COeAUHEHNA MOXHO YMeHbLW T NOCPeACTBOM AasibHeliwero
oCaXAeHM A NMblIN N a3po30Jieit, Tak Kak 3TK 3arpAa3HaAoLW e BelecTBa NpenMmMyLeCTBEHHO aAcopbupytoTcsa Ha
MesIKOW hpakLmm Nbinun, a Takke YCUNeHHbIM OxXsaxgeHnem (KoHAgeHcalumed) AbIMOBbIX ra3oB.

7.7.1 NMprnopuTeTHble NOAXOAbl K NpeAoTBpalWeHNto o6pa3oBaHnsa NONXI0OPUAHOTo AnboH3ona-
pagnokcmnHa/nonnxnopuagHoro gubeHsodypaHa

OcHoBoOIl npegoTBpalleHns obpasoBaHua PCDD/F Ha MycopocxkuraTenbHbIX 3aBogax sBfseTca Tuia-
TeNbHO ynpas/isieMblii NpoLecc ropeHus, NpensaTcTBYOLWMNI o6pazoBaHNio NpekypcopoBs. MNprnopuTeTHble Noa-
xof4bl K NpegoTBpaleHnio obpaszosaHusa PCDD/F BkAOYalOT Mepbl, KOTOpble NMPUMEHSAIOTCA ANSA YAYUlleHUs
cropaHmsa 1 NpUBOAAT K Y/IYULWIEHWNIO NPOU3BOANTENIbHOCTU CXUIaHUS B LLe/IOM, BK/lOYas CHUXeHue BeposT-
HocTn ob6bpa3oBaHna PCDD/F.

7.7.1.1 O6wmre noaxoabl, NPUMeHsAeMble [0 TepMUYecKkoi 06paboTkmM, CBA3aHbl C KOHTPOJIEM U MOArO-
TOBKOI OTXOA0B nepef UX CxXuraHnem. B pesynbTate NPUMEHEHUS 3TUX METOAOB MOXHO AOCTUYb YNYyYlLeH-
HbIX XapaKTepucTuK CropaHnsa 1 Nonyuntb MHOpMaL N0 O cocTaBe OTXOA0B, YTO CMNOCO6CTBYET YyNyUlleHUto
nocneayowero ynpaB/sieHUs NpoLeccoM ropeHns n CHMXaeT BEPOATHOCTb o6pa3oBaHmsa PCDD/F.

7.7.1.2 TwaTe/bHO KOHTPO/IMPyeMoe cropaHune cnocobeTeyeT paspyweHnto PCDD/F 1 nx npekypcopos,
KOTOpble MOryT cofepXaTbCs B 0TXo4axX, W NpensATcTByeT 06pa3oBaHUI0 HOBbIX MPEKypPCOpPoOB. 3TU NoAxXoabl
MMeloT K/loYeBOe 3HavYeHne A1 NepBUYHOro cokpaleHnsa Bbibpocos PCDD/F Bo BCce NpupoAHble cpefbl.

7.7.1.3 B 30Hax pekynepauumn aHeprum neveii Hanbonee BaxHOI 3agaveli asBnaeTca npefoTBpalieHne
nosTopHoro o6bpasosaHusas PCDD/F. CnegyeT yaennTb ocob6oe BHMMaHMWe HaIMuMi0 NPeKypcopoB 1 AeTasibHO-
MYy MPOEKTUPOBaAHUIO TeMMepaTypHbIX 30H. rAe BesMK puck obpasosaHns PCDD/F.

7.7.2 Tpepynpex/jeHne NnoBTopHOro o6pasosaHnss PCDD/F B cuctemMe OYUCTKM AbIMOBbIX ra3os

7.7.2.1 CokpalieHne BpemMeHN nNpebbiBaHUA Mbl/leHACbIWEHHOrO rasa B 30He TemnepaTyp oT 450
200 QC cHmxaeT onacHocTb obpa3oBaHua PCDD/F n aHanornyHbix coeguHeHnN.

Ecnu nelneypaneHve npousBoAnTCS B 3TOM AnanasoHe TemnepaTyp, BpeMsi npe6biBaHUA 30/1bHOM NblAn
B 9TOli 30He nNpojsieBaeTcs, YTO yBennymBaeT puck obpasosaHns PCDD/F. O6opyaoBaHve gna neineygane-
HMA (Kak npaBusio, npegctaBfstoliee cob60i anekTpocTaTuyeckme NblaeynoBUTENIN U pyKaBHble hunbTpbl),
aKcnayatupyemoe npu Temnepartypax cBbiwe 200 °C, yBennymsaeT puck ob6pasosaHus PCDD/F. Temnepa-
Typa Ha BXOje B 30HY MbliieyfasnieHnsa fOoJ/DKHA NoAAepXuBaTbCsa Ha ypoBHe Huxe 200 °C. uTto gocturaeTcs
cnepywwm o6pasom;

- [0OMNOSIHUTENIbHBLIM OX/1aXAEeHWeM KOTNa, yCTaHOBJIEHME B KOT/le TemMnepaTypHOro pAuanasoHa B
450 °C — 200 "C camo no cebe A0/HKHO OrpaHUYNTb Ha/InuYmne Nblan, NnpegynpeanBs nepegavy aToli Npo6aembl
fanee No TEXHO/IOTMYECKON LleNoYyKe;

- yCTaHOBKOW 6allHu C pacnbl/INTeNbHbIM OpPOLWEeHUeM A8 CHUXEeHUA TeMnepaTypbl Ha BbiXoAe U3 KOT-
na [0 ypoBHA HuXe 200 °C Ha nocriefyrowmnx ctaguax oOYUCTKU OT Nblu;

- NOMHBIM OXNaxAeHneM A0 TemnepaTypbl nopsagka 70 °C. 4To ocylwecTBAAETCA Ha NpeAnpuATUAX, rae
oxJsiaxeHune KoTna OTCYTCTBYeT, U 0ObIYHO TOJIbKO TaM. rAe cyliecTByeT MNoBbllleHHass 0NacHOCTb o6pa3oBa-
HVUA OWOKCUMHOB B CBSI3W C XapakTepoM CXUraeMbiX OTXOA0B (Hanpumep, OTXOA4bl C BbICOKAM COAepXaHuem
NoNMXN0PUPOBaHHbIX AndeHnNoB). OxnaxaeHne Ao 70 °C ABnseTcsa o6WenpUHATBIM NOAXOAOM Ha 3aBogax
No CXUraHUO0 ONacHbIX OTXOA0B B XMMUYECKOW NPOMbILLIEHHOCTN.

MoxeT 6bITb peann3oBaH Tenn1006MeH ras/ras (ra3 n3 ckpybbepa Ha Bxopge/ra3 u3 ckpybbepa Ha Bbl-
xopae).

7N.2.2 OueHKa NPMMEHUMOCTUN AAHHOrO noaxoAa npueefeHa B Tabnuue 24.

Ta6nuya 24 — OueHka NPUMEHUMOCTU NOAXOA0B K NpefoTBpaLLeHunto NoBTOpHOoro o6pasosaHua PCDD/F

Kputepun OueHka NnpuMeHuMocTu "Mpumeyannn

Bug otxoaos OCO6€EHHO BAXHO YAENUTb BHUMAHWE HANMYMI0 OTXOAO0B, COAEPXauiux
NONINX/IOPUPOBAHHbI AU EHUN, NoBblWaWKWiA onacHocTb 06pa3oBaHuns
PCDD/F

[vana3oH pasmepoB NpeAnpusTuii MoaxoA4 NPUMEHUM Ha BCeX NPeanpuaTUsaX He3aBMCUMMO OT pasmepa
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OkoHYaHue Tabnuybl 24

Kputepun OueHka npumeHnMocTu 'TipumeyaHus
HoBble/geiicTByOW e NpeanpusaTus CnoxHee BHeApWUTb B CyLLECTBYHOLNE TEXHONOTNYECKME NPOLecChl
MexTexHonornyeckass COBMECTUMOCTb 3HaunTeNbHble NPO6AEMbl NPUMEHUTENBHO K TEMNEPATYPHOMY Pexumy
KnioueBble hakTopsbl Het

Ha pgelicTByloWmnx npegnpuaTMax nofobHble n3MeHeHUs TpebyloT AeTasibHOro mepecmoTpa npouecca
OYNCTKN AbIMOBbIX ra3oB, 0OCOGEHHO B YacTu pacnpegesieHns Tenna v ero NCNosib30BaHUs.

Ha cyuiecTByloWmMx NpeanpuaTmsx, rae Teepable oTXoAbl U AbIMOBbIe ra3dbl yxe o6pabatbiBaoTCs € adh-
heKTUBHbIM paspylieHneM o6pas3oBaBLUNXCA ANOKCUHOB (Hanpumep, nsbupartenbHOe KaTaiMTuyeckoe BOC-
CTaHOBJ/IEHME MPUMEHNTE/IbHO K rady B COYeTaHUN C TepMUYeckoli 06paboTKON 30/bHONM NblN), Npenmylie-
CcTBa BHeApeHNst 3TOro noAxoga CoKpaliatoTCs.

7.7.2.3 3TOT nogxopn npuMeHseTcsa Tam. rae:

- cyuiectByeT 06€CMNOKOEHHOCTb B OTHOLIEHNN BO3MOXHOro o6pasoBaHuss PCDD/F B pamkax TeEXHONO-
rmMyeckoro npouecca;

- cyuecTByeT 06eCNOKOEHHOCTb B OTHOWeEHUN KOHUeHTpauuii PCDD/F abcop6eHTax CUCTEM OUYUCTKU
AbIMOBbIX ra30B, HYXAalLWNXCA B yaaneHnu;

- CXuUraemble BUAbl OTXO40B HECYT BbICOKYHO OMacHOCTb obpa3oBaHus PCDDyF.

7.7.3 YpaneHne nonuxnopupgHoro gebeHsonapagnokcuHa/nonmxnopugHoro anbeHsodypaHa ¢
NOMOLbIO CENEeKTUBHOIO KaTaJIMTU4eCKOro BOCCTaHOB/IEHNSA

7.7.3.1 Cuctembl SCR ncnonb3yrTca ansa cokpaweHmnsa cogepxaHma NOX. OHM Takxe paspyliatoT raso-
obpasHbie PCDD/F (He cBA3aHHble YacTuLamun) C NOMOLLbIO KaTaIMTUYeCKOro OKUC/IeHNS; B 3TOM c/llyyae cu-
ctema SCR goshkHa 6bITb padpaboTaHa cooTBeTcTBYOWasa cuctema SCR ¢ 60/1bWIMM KOJINYECTBOM C/I0EB, YEM
npocto Ansa ynaneHua NOX. MNMpu aTom gocTturaetcsa adppektuBHocTb yaaneHmnsa PCDD/F ot 98 % a0 99.9 %.

[Ansa kom6rHUpoBaHHOro cokpalieHns cogepxaHnsd NOx n PCDD/F B cucteme SCR 06bl4HO TpebytoTcs
2— 3 cnioa Kkartanusartopa.

Mpun cxxuraHum oTxoA0B 60/bluast YyacTb o6pasoBaslmxcs B Bo3ayxe PCDD/F ceszaHa nbinblo, ocTab-
Has WX YyacTb HaxoAuTCA B ra3aoo6pa3HOM COCTOSAHUW. MeToAbl MblaeyganeHnss MNO3BOMASAIT U3BeYb Mbllb,
copepxaulyto PCDD/F, a cuctembl SCR (1 apyrue kataiMTUUYECKME METO/AbI) TOMIbKO PaspyllarT MEeHbLIYIO
yactb PCDD/F, Haxoasiuytocst B rasoo6pasHomM cocTosiHum. CoyeTaHue nbineyaanedus c yaanedmem PCDD/F,
Kak NpaBui0, NO3BOJISeT NOMYUNTb CamMblii HU3KNI 06WKit 06bem Bbi6pocoB PCDDyYF B atmocdepy.

7.7.3.2 OuyeHka NPUMEHMMOCTM AaHHOro nogxona npueBegeHa B Tabnuue 25.

Tab6bnunuya 25— OueHka NPUMEHUMOCTU M3bupaTenbHOro KaTaMTUYECKOro BoCCTaHOBNeHNA ans yctpaHeHus PCDDyF

Kputepun OueHka npubleMmmbiccny’npuMeyamme
Bupg oTxoA0B MpumeHnM K N106bIM BUAAM OTXO/A0B
[lnanasoH pasmepos MpumeHnM Ha NpeAnpuUATUAX N060ro pasmMepa, XoTs Hanbosee 3KOHOMUYECKM 060CHOBAHO
npeAnpusaTuii NPpUMeHeHNe Ha CPeAHNX U KPYMHbIX NPeANpUATUAX B CBA3M C KanuTa/bHbIMUK 3aTpartamu
Hosble/pelicTByOWne Mpu npuMeHeHnn B KOHLUe npouecca obpaboTkn (Hanbonee yacTo), cUCTEMA MOXET BbITb
npeanpuaTua fo6aBnieHa K 11060My TeXHOOrMYeckoMy npoueccy.

CnoxHas moaepHusauusa gnst UICNOMb30BaHUSA HA MPOMEXYTOUYHbIX CTaANAX

MexTexHonormnyeckas LlenecoobpaseH Tam. rge Takxe TpebyeTca 3HauMTeNbHOE cokpalweHue cogepxaHns NOX.

COBMECTMMOCTb Moporpes AbIMOBLIX Fa30B, Kak Npasuno, TpebyeTca AN 4OCTUXEHUA pabounx TemnepaTtyp
1361paTenbHOrO KaTainTUYeCcKoro BOCCTAHOB/IEHNS

Kntouesble dhakTopsl MpocTpaHcTBO, HEO6X0AMMOE AN 060PYA0BAHUSA M36UPATENbHOTO KATANMTUYECKOTO BOC-
CTaHOBNeHusa
7.7.3.3 Mpu peanusauymm 3TOro nogxoga Hambonee 3HAYMMbIMU KOMMJIEKCHBIMU BO3AENCTBUAMU

OKpYXaloLlyto cpesy ABASAOTCA:
- noTpe6sieHMe IHEPTUM AN MOBTOPHOIO HarpeBa AbIMOBbIX ra30B A5 AOCTUXEHUA HEOBXOAUMOI Npun
n36upaTeNbHOM KaTa/lMTUYEeCKOM BOCCTAHOBJ/IEHUN TeMnepaTypbl peakuuu;
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- MOCKO/IbKY MpW MCNONb30BaHUN AaHHOro nogxogna PCDD/F pa3pylwalrTcs, OHM He nepexoasnT B TBep-
Oble oTXoAbl (KakK NPU HEKOTOPbIX TEXHOMOrMAX agcopoébuunn).

MacwTab KOMNIEKCHbIX NpeMMyLecTB A58 OKpyXatowei cpebl, CBA3aHHbIX C paspyllieHneM BMeCTO
agcop6bunn PCDD/F, 6yaeT 3aBnceTb OT NpeAOTBpaLlleHUnss pUcKoB, CBA3aHHbIX C MOC/AeAYy0OWNM obpalleHnem
c oTxogamu, cogepxawnmm PCDD/F.

7.7.3.4 3(pPeKTUBHOCTb YHNUTOXEHUA raszoob6pasHbix PCDD/F cocTaBnsieT oT 98 % no 99.9 %. oGe-
crieynBas B coOYeTaHUM C APYTMMU NOAXOAaMU K OUMUCTKE AbIMOBbLIX ra3oB KOHUEHTpauuun Huxe 0.1 Hr Tokcu-
4eckoro aKkBuBasieHTa/m3, yalie Bcero Haxoaacb B gnanasoHe 0.05—0,002 Hr/M3 TOKCMYECKOro 3KBMBAa/IeHTa.

Kak npaBusio. SCR npumeHseTcsa nocsie nepBoHavyanbHOro obecnblnnBaHua. MNbiib, KOTOpas yaaneHa
Ha aTane nNpeaBapuTeNbHOro obecnbliMBaHUs, 6yaeT HecTu ¢ coboil agcopbupoBaHHblie PCDD/F (310 moxeT
6bITb X 60nbWwasn YacTb). OTXxoAbl aTana npegBapuUTebHOro o6ecnbI/IMBaHUSA, TaKUM 06pa3om, MOryT ObiTb
3arpsisHeHbl PCDD/F BHe 3aBMCMMOCTM OT TOro, npumeHsetca SCR nnu HeT. Takum o6pasomM, YHUUTOXeHUe
PCDD/F saBnsetca npeumyuwecteBom SCR B yacTn o6ecneynBaemMoro cokpalieHns 3arpsi3HeHHOCTU OTXOA0B,
06pa3oBaBLINXCA B CUCTEME OYMCTKM AbIMOBbIX ra30B TO/IbKO B TeX CAy4yasx, Korga gasiee npumeHseTcs Ao-
o4yuncTKa oT NblNn.

Tam. rae oTxo/bl, o6pasoBasBLlIMeECHA B CUCTEME JOOUYNCTKN [bIMOBbIX ra3oB, Hanpas/AOTCA 3a npejesibl
npeanpusaTUA, 3TO NPUBOANT K06 EMY COKpalleHNIo BbIGPOCOB AMOKCMHOB BO BCe cpeAbl. Ecnn cogepxatyne
OVOKCUH OTXOAbl M3B/1EKAOTCA OTAEeNbHO (HanpumMep, C NOMOLbIO Yrs) U3 Apyrmx oTxo40B, 06pa3oBaBLUINXCSA
B CMCTEME OYUCTKN AbIMOBbIX Fa30B, U NepexunranTca Ha NpeanpusaTun, ecan 3TO paspelleHo, To obliee co-
KpalweHne coaepxaHna Nnogo6HbIX 3arpA3HAOLIMX BelecTB B 0TX04ax, KOTOpOe MOr/10 6bl 6bITb JOCTUTHYTO C
nomoubto SCR B KauecTBe JOMNO/THUTENIbHOTO MeTo4a pa3pyLleHns NoAo6HbIX BELWeCcTB, OKa3blBaeTCs MeHee
3HauYUTE IbHbIM.

NOXx o6pabartbiBatoTcsa npu SCR ogHoBpemMeHHO ¢ PCDD/F, o6ecne4ynBas 0o4eHb HU3KMe BblIOPOCHI OK-
cuaoB asoTa.

B Tex HemHOrmx cny4dasx, korga SCR npumeHseTca nepej ApYrMmMn cuctemamy OYUCTKM AbIMOBBIX ra-
30B. c/legyeT OTMEeTUTb, YTO B 6/10ke SCR He moryT o6pabaTbiBaTbCs cBsi3aHHble MNblnblo PCDD/F, uyTto Tpeby-
eT rnocsiegytoulero nolsieyfaneHns Ans CoKpaweHnsa nx cofepxaHus.

7.7.4 YHNUYTOXeHMe NoIMXNopuUAHOro gebeH3onapagMoKCHa/NoNNXA0puaAHOro gubeHsodypaHa
C UCNONb30BaHNEM KaTalUTUUYECKNX PyKaBHbIX PUNbLTPOB

7.7.4.1 [na cHuxeHnsa BblbpocoB PCDD/F ncnonb3yloTcs 60 NponuTaHHble Katannm3aTopoMm ub-
TpoBasibHble pykaBa, NM60 punbTPoBa/ibHOE BO/IOKHO, B KOTOPOM KaTasim3atop 6blis1 HeNoCpeACTBEHHO CMe-
lWaH C OpraHNYeckMm matepuasioMm npyv Npou3BOACTBE BOJIOKHA.

Fasoo6bpasHble PCDD/F nydle paspylalwTCcs Ha Katanusatope, Yem B c/iyvyae agcopouun yrnem (Kak
B cuctemax, npegycMmarpusarnolmnx seegeHune yrns). ®pakuna PCDD/F. cBA3aHHbIX YacTuuamm, MoxeT 6biTb
ypaneHa nyteMm dpunbTpauymn. Kataninsatop He okas3biBaeT BAVSAHUSA Ha PTyTb, M MO3TOMY, Kak MpaBuaio, He06-
XOA4NMO MPUMeEHEeHUe AO0NONHUTE/IbHbIX METOA0B (Hanpumep, akTUBMPOBAHHOTIO YIS WX CEPHbIX peareHToB
M T. A4.). 4yTobbl yAaanuTb pTyTb A0 YPOBHSA, HEO6XOAMMOrO A1 COOTBETCTBUS COBPEeMEHHOMY npeAesibHOMY
3HayeHU0 BbIOBPOCOB B aTMocdepy.

TemnepaTypa rasa Ha Bxofe B pykaBHbll/i (punbTp Ao/HkHa 6biTb cBbilwe 190 °C gna obecneveHuns ad-
thekTnBHOro paspyweHuns PCDD/F v ana npegotepalweHna agcop6ummn PCDD/F.

7.7A.2 OueHKa NPMMEHUMOCTU faHHOTo noaxoaa npueeeHa B Tabnuue 26.

Ta6nuuya 26 — OueHKa NPUMEHUMOCTU KaTanuTUYeCKUX pyKaBHbIX OunbTpoB

Kputepuit OneHka NnpUMeHUMOCTU/NpUMeE-yaHNe

Bug otxopos NMo6oii

nanasoH pasmepos o
A p, P No6oi
npeanpuaTnin

HoBble/gelicTBytoune OTOT NOAXOA NPUMEHAETCH Kak N8 HOBbIX, Tak U A4NA CYWEeCTBYLWMNX TEXHONOTNYe-
npeanpuaTua CKWUX npoueccos
MexTexHonoruyeckas Heob

€06X04MMO A0NO/THUTENbHO PAaCCMOTPETh COKpalleHne cogepxaHus pTyTn

COBMECTUMOCTb A A P P paw Aep pTy
Kntouesble dhakTopbl Het

31



FOCT P 55837—2013

7.7.4.3 Moaxon NPpUMEHSAIOT TaMm. rae:

- HYXHO A0CTUYb YpOBHSA Bbi6pocoB PCDD/F Huxe 0,1 HF TOKCMYECKOro aKBMBaneHTa/m3,

- OTCYTCTBYIOT nowaan Ansa pasmeweHnsa cuctem SCR 1 yxe NPUMeEHAIOTCA aflbTepPHaTUBHbIE METO/bl
cokpaueHusa cogepxaHnsa NOX;

- a/lbTepHaTUBHble CpeACcTBa yAasrleHUs PTYyTu yXe NPUMEHATCA (KaTannTuyeckme pykasHble (puibTpbl
He yAansawT pTyTh).

7.7.4.4 Npn peanusauyunmn 3Toro nogxoga Hambosiee 3HauYnTesIbHbIe KOMMJ/IEKCHbIE BO3AENCTBUSA Ha OKpY-
Xallwy cpefy BO3HUKaKOT BCNeACTBMeE aHepronoTpebsieHns npu nepenaje AaBfeHUS B PyKaBHbIX PuabTpax
(Tak e, Kak 1 Npy Ncnosib3oBaHUM N06bIX PyKaBHbIX (OUIbTPOB).

KaTanuTtuueckne unbTpbl, Kak NpaBuio, UCMOMb3YIOTCA B KaYecTBe 3aMeHbl Apyrux unbTpos, KOTO-
pble MOryT agcopbupoBaTb ANOKCUHbI MOCPeACTBOM BBeAEHUA akKTUBMPOBAHHOIO yrnas. Micnonb3oBaHue ak-
TUBMPOBAHHOTO Yrns O4HOBPeMeHHO obecneyvMBaeT MNOraoueHWe MeTan/Inyeckoli pTyTu, Takum obpasom,
yAaneHne akTUBUPOBAHHOIO YIS MOXeT MPUBECTU K yBe/IMYEeHUIO BbIGPOCOB PTYTN B aTMocdepy, ecsin He
MCMO/Ib3YITCA a/ibTepHaTUBHbIE METOAbl YAaneHusa pTyTu.

7.7.4.5 O dpekTMBHOCTb yHNUTOXeHna PCDD/F Ha 3aBofgax no cxuraHnto TBO ¢ ncnonb3oBaHnem Ka-
TanMTUYECKUX pyKaBHbIX (OUIbTPOB cocTasrisieT 6onee 99 %. KoHueHTpaumn PCDD/F B BbiGpocax cocTaBns-
10T MmeHee 0.02 Hr TOKCMYECKOro 3KBMBasieHTa/M3 nNpu KOHUeHTpaumax Ha Bxoge B 1,9 Hr/m3. dunbTpbl Takxe
obecneunsaloT NblneyganeHue.

7.7.5 YHWUYTOXeHWe NMONUXNOPUAHOTO fob6eH30napagnokcuHa/nonunxnopuaHoro anbeHsodypaHa
C NMOMOLWbIO NepexuraHns agcopbeHToB

7.75.1 Yronb ncnonb3yetcsa AN NOrNOWeEHNA AUOKCUHOB (U PTYTU) HA MHOTMX yCTaHOBKax A9 CXW-
raHma oTxogoB. Tam. rge MCMNosib3ylTCA MeTOoAbl M3BMeYEeHUS PTYTW, KOTOpble obecneynBaloT AOCTATOUYHbIN
ypOBeHb yAaneHus (T.e. NO3BOMAOWMNE N3BJIEKaTb ee C 60NblUell CKOPOCTbIO, YeM OHa MOCTynaeT, YTo6bl U3-
6exaTb UMPKYNAaUnnN N. criefoBaTelbHO, BbIGPOCOB), BbIXOA AMOKCMHOB MOXHO CHU3UTb 3a CHeT nepexuraHus
agcopbupoBaHHbix PCDD/F npu o6paTHoOli 3akayke B neyb. O6bIYHO AONOMHUTENbHOE yAaneHne pTyTn o6e-
cneynBaroT CUCTEMbl MOKPOW OYMCTKN C HU3KUM BOAOPOAHbLIM MokasaTenem. MOTOKM ra3a ¢ HU3KOM KOHLUEeHTpa-
unen CoNAHOM KUCMOTbl MOTYT He o6ecneuynTb AOCTATOUYHYIO CTeNeHb yAasleHnsa pTyTu, 4ToObl MCMONb30BaTb
3TOT noAxoga.

Mpumepbl NPUMEHEHNA 3TOro0 MeToa BK/AKOYalOT nepexuraHue.

- afcopbeHTOB HENOABUXHOM KOKCOBOW Kanowmn:

- 3axBa4vyeHHbIX NOTOKOM afCcOp6eHTOB M3 aKTUBMPOBAHHOIO YI/s;

- HamnoJIHeHHbIX yr/ieM BCTaBOK, KOTOpble MCMNO/b3ylTCA ANA afcopb6ummn AUOKCUHOB B CKpyb66epax
BOASAHbIM OpPOLIEHMEM N NpefoTBpaLleHns Tak Ha3biBaeMoro «addekra namaTm».

OCHOBHOW NpMHUUN 3aK/o4yaeTcs B TOM, YTO OTXOfbl CUCTEMbl OYMCTKN AbIMOBbIX ra3oB, cogepxatine
PCDD/F, npu onpefesnieHHbIX 06CTOATENIbCTBAX MOTYT O6bITb YHUUTOXEHbI MYyTEM CXUraHWsA UX B TOW e Myco-
pocxkuratenbHOW Ne4vn, 4YTo CHukKaeT obwuii o6bem obpazoBaHusa PCDD/F.

7 7.5.2 OueHKa NPUMMEHUMOCTUN AaHHOro noaxofa npusegeHa B Tabnuue 27.

Tab6nnya 27 — OueHka NPUMEHNMOCTU nepexuraHna abcopbepos
Kputepuit OneHka NpMMenMMocTu/npuMc-yaHue

Bupg otxogos Nio6oi

[inana3oH pasmepos

. Nio6oii
npegnpuaTnii

Hosble/aelicTByOWwne
MoXeT NPUMEHATLCSA Ha HOBbIX U CYLLEeCTBYIOWMNX NpeanpuaTuax

npeanpusaTus
MexTexHonornyeckas B OCHOBHOM NOAXOANT TONIbKO A4NA OTXOA0B KOHKPETHbIX aTanos abcop6unn PCDD/F
COBMECTUMOCTb (Hanpumep, HENOABWXKHbBIX KOKCOBbIX Kanolw W BKIaAOK B CKpy66epbl C BOAAHbIM
opolweHnem c abcopbepom fMOKCUMHA) B TEX CNyvasXx, korga ecTb Apyrue cpeacrtsa,
nossonawlWmne n3dexarb 0CaXAEHNA PTYTU U BO3MOXHOCTU ee BbIGPOCOB
KntoueBble hakTopsbl Het
7.7.5.3 CyuwecTByeT pUCK pPeuupKkyisauMmn metanamyeckoi ptytu (M. cnegoBaTenbHO, BbIGPOCOB), ecnun

3Ta TEXHOMOIMA He NpejnofiaraeT NPUCYTCTBUA CPEACTB ANA yAaNeHUs pTyTU B COOTBETCTBYHOLWMNX 06bEMAXx.
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7.7.5.4 PCDD/F, cogepxaulinecs B TBepAbiX 0TX0Aax, YHUUTOXaAOTCA B pamMmKax TeXHO/TOTMYecKoro npo-
uecca. a He nepexoasnT B OTXOAbl.
7.7.6 Apcopbuna nonuxnopugHoro gebeHsonapagunokcuHa/monnxnopunaHoro aunbeHsodypaHa

nocpeAcTBoOM BBeAEHUSA aKTUBMPOBAHHOTO YIns UNN APYTUX peareHToB

7.7.6.1 AKTMBMPOBAaHHbIV yronb nofaeTcsl B ra3oBblil MOTOK, F4e OH CMelnBaeTCsa C AbIMOBbIMMN ra3amu.
AKTMBMPOBAaHHbI Yyronib BBOAAT OTAE/IbHO WM B COYETaHWU CO LWe/I0YHbIM peareHToM, 06bl4YHO M3BeCTbio
nnn 6ukapboHaToMm HaTpus. BeBefeHHbIe WenoYHble peareHTbl, NPOAYKTbI UX peakunmn 1 yronbHbli afcopbeHT
3aTeM co6uMpaloT B Nbl/eysioBUTeNb, NpeAcTaBNAOWNIA co60i, Kak NpaBuio, pykaBHbIl unbTp. Agcopouuns
PCDD/F npoucxoauT B MOTOKe rasa n Ha csioe peareHTa, o6pa3oBaBLlIeMCs NPU NCNOMb30BaHNM 3arpaxaato-
Wnx (Hanpumep, pykaBHbIX) hnibTpoB. AacopbupoBaHHble PCDD/F n3BnekatTca ¢ ApyrmMu TBepabiMu oOT-
X04aMN N3 pyKaBHOTo uibTpa, 3/1eKTPoCTaTUYeCKOro nblsiey1I0BUTENSA AN APYTUX NOCeAYOLWmNX YCTPOoicTB
NbleyN0B/IEHNSA.

AKTUBNPOBaHHbI/ Yrosfib EMOHCTPUPYET BbICOKYO 3 (hekTUBHOCTb nornoweHuns ptytm n PCDD/F.

PasnunyHble BUAbI aKTUBMPOBAHHOIO YISl XapakTepuaytoTcs pasfinyHoi adeKkTUBHOCTbIO agcopbumn,
4YTO CBSI3aHO C OCOGEHHOCTAMU Yr/1epoAHbIX YacTul, Ha KOTOpble, B CBOIO o4yepefb, B/MsieT NPOU3BOACTBEH-
HbIl Npouecc nx NPou3BoACTBA.

MuHepanbHble aAcop6eHTbl (Hanpumep, MOPAEHUT, LEeosINT, CMeCU IMHUCTbIX MUHepanos, MUNI0CHU-
nuKaTt 1 40N0MUT) TakxXe MOTyT Ucnonb3oBaTbcsa aNns agcop6umn PCDD/F npu TemnepaTtypax Ao 260 °C 6e3
pucka BO3ropaHus pykaBHOro dousibTpa. Takxke MCnosib3yeTcs 6ypoyrosibHbIN KOKC.

7.7.5.2 OueHKa NPUMEHNMOCTHN AaHHOro noaxoja npuseejeHa B tabnuue 28.

Ta6nuya 28 — OueHka NPUMEHUMOCTU UCNONb30BaHUA yrnsa Ana yganedua PCDD/F

Kputepun OLeHKa NpUMeHMMocTM/NpUMeyanne
Bug otxogos N 6ol
nanasoH pasmepos o
A pv P Nwo6oli
npeanpusaTuii
HoBbT/geiicreyouwne
MpuUMeHUMbl K 060MM — SIETKO MOLEPHU3UPYIOTCA B 6ONbLWNHCTBE C/ly4yaes
npeanpuaTus
MexTexHonornyeckas
MoxeT 6bITb NPUMEHEHO TaM. Te YXe UCNONb3YTCSA pyKaBHble (hNIbTPbI
COBMECTUMOCTb
KntoueBble hakTopbl Het

7.7.6.3 BypoyrosibHbI KOKC, MO OLeHKaM, 60/iee 3KOHOMUYEH, YeM akTUBUPOBaHHbIN yrosb. B uenom
notpe6seHne 6ypoyrosibHOro Kokca Bbllle, YeM aKTUBUPOBAHHOIO YA (40 ABYX pas).

7.7.6.4 O6pa3yloTcs TBepAble 0TX0A4bl, coAepXalime aacopbvpoBaHHble 3arpsasHaowme BewecTsa. Ko-
NNYEeCTBO 3arpsA3HAIWNX BeEWeCTB, YAalleHHbIX BMeCcTe C poareHToOM, 06bIYHO MeHblUe, YeM TO. KOTOpoe yaa-
NNEHO C MbUIbIO NocpeacTBOM 3 eKTUBHOrO nbineypaneHns. lo 80 % PCDD/F ygansietcs € nbiblo. 3arpss-
HeHHble MPOAYKTbl peakuWii CUCTEMbl Fa3004YNCTKM B HEKOTOPbIX C/lydasX MOXHO MCMONb30BaTb B KavyecTBe
HeliTpannayloLero cpeacTsa B Ckpyb66epax CTOUHbIX BOJ. YMEHbLIAA TeM CaMbIM KOJIMYECTBO HEOOXOANMbIX
NnepBUYHbIX MaTepunasioB, KOTOPble [O/IXHbI 406aBAATLCA Ha CTaAMn 06paboTKM CTOUYHbIX BOA. AKTUBUPOBAaH-
HbI/i YFOlb UM KOKC TakXe y/iaBNBaloT TsXesble MeTasibl, HanpuMep pPTyTb, U3 CTOYHbIX BOA. NPU 3TOM He
06pas3ylTca HMKakne TBepAble OTXOAbl, 3a UCK/IOYEHUEM He pacTBOPUMOro B Boge yrnsa. CyuecTByeT BbICO-
Kuii puck BocCnslaMeHeHWs W. cnefoBaTesibHO, TpebyeTca cobnogaTb yCueHHble Mepbl 6e30nacHOCTU npu
XPaHeHUn 1 TPaHCNOPTUPOBAHUN aKTUBUPOBAHHOIO YA U KOKCa.

7.7.7 Apcop6buns PCDD/F B HemOoABUXHOM csioe (Ha cTaTu4yeckux unbrpax)

7.7.7.1 PUNbTPbI HEMOABWXHOIO CMOS U3 aKTUBMPOBAHHOIO YIS UCMOb3YIOTCA Kak AONOMHUTENbHbIN
MeTO[, OYMCTKN [bIMOBbIX ra3oB, 06pa3yloWNXCA NP CKUraHUM 6bITOBbLIX N ONacHbIX 0TX0A40B. C MOMOLbIO
3TOl CcUCTeMbl afcopbunm MOXHO A06UTLCA OCaXAeHUS BeLecTB, coAepXaluxca B AbIMOBbIX rasax npu
O4YeHb HU3KUX KOHLLEHTpaLMsAX C BbICOKON ahhekTUBHOCTbIO. BypoyronbHbIli KOKC, o6pasytownuiica B npoLecce
KOKCOBaHWs B MOAOBbIX Nevyax, NCnofb3yeTcs B agcopbepax NOABUXHOIO C/0s.

MoOKpble 1 Cyxne KOKCOBble KanolKn MCMOJIb3YITCA NpU CXUraHUn oTxofoB. Mokpblie cUCTeMbl A40MNOJ-
HAITCA BCTPEYHbLIM NMOTOKOM BOJbl, KOTOpas OMbIiBaeT KOKC. [pyn aToOM TeMnepaTtypa B peakTope CHUXaeTcs,
a HeKoTOpble M3 HaKOMJ/IeHHbIX 3arpA3HAIOLWMX BelWecTB BbIMbIBalOTCA 13 hunbTpa. Korga Bmecto Kokcalyrns
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NCMNo/ib3yeTCsi aKTUBMPOBAaHHbIW Gypblii yronb, He TpebyeTcs NOAOrpeB AbIMOBbIX ra30B Bbille TOYKM POCHI
KMCNOTbl M MOXHO 3(P(PeKTUBHO Aaxe paboTaTb C «MOKPbIMU» UNN BOAOHACHIWEHHbIMU AbIMOBbLIMU FasamMu.
Mo 3Toil npuuymHe agcop6ep akTUBMPOBAHHOIO GYpPOro yras MoxeT 6biTb pasmelleH HenocpeAcTBEHHO 3a
cKpy66epoM AbIMOBbIX Fa30B C BOASIHbIM OPOLUEHUEM.

[bIMOBbIe rasbl NPOXOASAT Yepes Cnoli 3ePHUCTOro KOKca NoAoBbIX Neyeli (MenKoi pakLmm Kokca — oT
1.25 no 5 mMm). AdhdekT ocaxaeHNs Kokca NOAOBbIX Meyveil 6aznpyeTcsa Ha MexaHu3max agcopounm n punb-
Tpauuun. TakuMm o6pasom, MHorga NpakTuyeckn Bce cogepxaHne 3arpsisHAWmX BewecTs (B HaCTHOCTH, ocTa-
TOYHOE COJepXaHue COMNAHON KNCNOTbI, NNaBUKOBOW KMCNOTbI, OKCUAbI CEPbI, TSXKesble MeTas bl) B 4bIMOBbIX
rasax MoxeT GbITb HUXE npejena oGHapyXeHus.

CyuecTBeHHOi 0COGEHHOCTbIO CUCTEM C MOABMXHbLIM C/I0eM SIB/ISIETCS MX BblCOKas 3h(heKTUBHOCTb
NPUMEHUTENBHO KO BCEM BUAaM BbIGPOCOB 3a CHET 60/bLIOro 06beMa akTUBMPOBAHHOIO YIS, Tak YTO OTK/O-
HEHWSI B NpoLLeccax CXUraHWs U ra3oo04ynCTKN He BbI30OBYT HEMPUATHbLIX NOCNEACTBUIA.

[bIMOBbIe rasbl HanNpaB/IIlOTCA Ha C/IO aKTMBMPOBAHHOIO KOKCa 4Yepe3 MHOXECTBO ABOMHbIX AbIMO-
X0[0B. a3 TeyeT Yepe3 HUX CHU3Y BBEpPX, B TO BPEMS KaK KOKC NOAOBbLIX Medyeil NpoxoauT yepes aacopbep
cBepxy BHM3. [TocpeacTBOM 3TOro AOCTUraeTca naeanbHoe pacnpejesieHne AbIMOBbIX ra3oB Mo BCEMY ceye-
HUIO abcopbepa 1 oNnTuManbHOe Ucnosb3oBaHue abcopbepa NP MUHMMaTbHOM pacxofe akTUBMPOBAHHOIO
yrns.

B TakMx TEXHOMOrMYeCKNX npoueccax cneayet yaennTb BHUMaHWe KOHTPO/I0 TemnepaTypbl U coAepxa-
HUA CO BO M3GexaHWe BO3ropaHusi B KOKCOBOM (hubTpe. ITOT (PUALTP MOXET HAMONHUTLCS MO UCTeYeHUn
onpejesieHHOro nepuoja BPEMEHU U A0/XEH ObITb YAaNeH U 3aMeHEH.

Mcnonb3yloTcA MOKpbIE U CyXMe HEeMOABWXHbIE KOKCOBbIE/YrofibHble Kanolwmn. MoKpble cucTeMbl BK/IO-
yalT B ce6si NPOTMBOTOYHYHO NPOMbIBKY BOAOWA.

7.77.2 OueHKa NPMMEHMMOCTU A@aHHOTO NoaxoAa npueeaeHa B Tabnuue 29.

Ta6nunya 29 — OueHKa NMPUMEHNMOCTU CTATUUYECKNX KOKCOBbIX (hUNbTPOB

Kputepun OueHka r.publeMUMoCTH|' npuMeyamme

Bug otxonos No6ble

MoaxoAnT AN 04eHb HEOLHOPOAHbIX U ONACHbIX OTXOA0B, B KOTOPbLIX codepxaHue
PCDD/F MOXeT 6bITb BbICOKAM M3-3a CMIOXKHbIX YCNOBUI CXXUTAHUA

[lnana3oH pasmepos Pa3mep He nmeeT 3Ha4YeHus

npeanpuaTuii

HoBble/geiicTBylowne MpUMEHSIOT B CYLWECTBYIOLLUX X HOBbIX TEXHOOTUYECKNX NpoLeccax

npeanpuaTus

MexTexHonorn4yeckas MpUMEHSIOT NpK CTafNUU J00UNCTKU.

COBMECTMMOCTb Han6onee noaxopsuiee MecTo pasmelleHns — nocne ckpy66epa ¢ BOAAHLIM OpPO-
WweHneMm.

MoxeT ucnonb3oBaTbCa [0 M36MpaTENbHOrO KaTanMTUYeCcKOro BOCCTAHOB/IEHNA C
NPOMEXYTOUYHbIM NOoA0rpeBoM (60/MbLIMM B MOKPOIl cucteme)

Kniouesble dhakTopsbl MpocTpaHcTBO, HEOGXOAMMOE ANA ,qOI'IOﬂHVITeJ'IbHOI7I TEXHO/0rMYeckoi eanHnuybl

7.7.7.3 Mpu peanusauymun 3Toro nogxopa Hambosiee 3HAYNMMbIM KOMMJIEKCHbIM BO34ENCTBUEM Ha OKpY-
Xallwyl cpefy SABMSAIOTCA 3HeprosaTpaTtbl, HEO6X0A4MMbIe A1 NPeoAoIeHNs NajeHnsa gaBneHns B unbTpe.

MoxapHas onacHOCTb MOXET yBe/IMYNTLCA NPU UCMOMb30BaHNN CyXO HEMNOABMKHOWN KOKCOBOW Kanowu
B 3aBMCMMOCTM OT 06LLEr0 YCTPOMNCTBA CUCTEMbBI OYUCTKN AbIMOBbIX Fa30B.

Mpun HacbiweHN oTpaboTaHHbI aKTUBMPOBAHHbIA Yronb, Kak NpaBuio, OTAPaBAAOT Ha 3aXOpPOHeHue
Ha NOJINTOHbI B Ka4YecTBe TOKCMYHOro oTxoga. Ecnuv aTo pas3pelleHo, ero MOXHO NOABEPrHYTb NepexuraHuio B
neyun ANs YHUUTOXeHUsA aacopbupoBaHHbix PCDD/F. MNMocKosbKy yronb agcopbupyet pTyTb Hapsaay ¢ PCDD/F,
npyv nepexuraHnm oTpaboTaHHOrO Yrnsa crepyeT yaenuTb BHUMaHUe peunpkynsaumn pTyTu. Micnonb3oBaHue
nepexuwraHusa NpMBOAUT K HAKOMJIEHUIO PTYTU B CUCTEMeE, eCQI He MUCMONb3YITCA AOMO/IHUTEIbHbIE METOAbI
ob6ecrneyvyeHus yganeHusa pTyTu, HanpumMep MOKpasi O4MCTKa KMC/OTOW NpuU HU3KOM BOOOPOAHOM nokasaTerne.

7.77.4 CokpalweHne BbIGpPOCOB B aTMocdepy:

- PCDD/F agcopb6upytoTcs ANnsa cokpaweHnss BbIGpOCOB A0 YPOBHSA Huxe 0.1 HI TOKCMYEeCKOro aKBUBa-
nenta/m3;
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- pTyTb agcopbupyeTcs A1 COKpaleHUsi BbIGPOCOB A0 YPOBHA HUxe 30 MKr/m3:

- NblNb cobupaeTca B punbTp.

7.7.8 Mcnonb3oBaHne yrnecogepxawmnx matepunanos gns agcopbumn PCDD/F B ckpyb66epax ¢
BOAAHBIM OpOLWEHNEM

7.7.8.1 Ana apgcopbumn PCDD/F WMPOKO MCMONL3YIOTCSA NOSIMMEPbLI, UMNPErHMpoBaHHblie yrinem u o6-
nagatouwmne BbICOKOW yCTOWYMBOCTLIO K KOppo3un. PCDD/F agcop6upytoTcs Ha 3TV NosiMMepbl B CKpy66epax ¢
BOASHbIM OpOLleHneM, rae TunuyHasa paboyas Temnepatypa coctaBnsetr 60 X — 70 X . Ecnm Temnepartypa
noBbIWaeTCA BCEro /iNlb Ha HECKOsIbKO rpagycoB Lienbcus unam ecnv KoOHUeHTpauusa AMOKCUHA B ra3e CHu-
XaeTvcsa. nornoweHHble PCDD/F moryT gecopbupoBaTbCs B rasoBylo pasy M cnocobCcTBOBaTb YBEMYEHUIO
BbIGPOCOB B aTMOChepy. ITO TakKe MOXET NPUBECTU K YBE/IMYEHNIO 3HAYEHUS TOKCUYECKOro 3KBMBAsIEHTa B
oTxopax, o6pasylomnxca B ckpy66epax ¢ BOASAHbIM OpPOLLIEHUEM.

[ob6aBneHne k ckpyb66epy 6alleHHON Hacafku, KOTopasl COAEPXUT NOAUNPONUAEH C yriem, npegocTtaB-
naeT BO3MOXHOCTb Bbl6OpOYHOW abcopbumm PCDD/F (pTyTb Hacagko He abcopbupyetcs). 3ToT matepuan
HacbllWwaeTcsA Nocsie onpeAesnieHHOro nepnoa BpeMeHu. NMoaToMy HacbllWeHHbIi Matepuan Hafgo nepuoanye-
CKWN N3BneKaTb A58 nocnefyolwero KOHeYHOro pasmMeLeHnsa Uan. ecnn 3To AoNycKaeTcs, CXXUraHUa B neyu.

Mpn BXOAAWMX KOHLEHTpaunsax B 6— 10 HI TOKCMYECKOro akBMBaneHTa/M3. ahhpekTUBHOCTb yaaneHus
3arpsA3HAOLIMX BelecTB Ha ra3oBoli hase Npu Mcnonb3oBaHUK ckpyb6epa ¢ BOAAHBLIM OpOLLUEHNEM COCTaBSA-
eT 60 % — 75 %. 3TOT NokasaTeslb MOXHO cpaBHUTb ¢ 0 % — 4 %. KOTOpble gocTUraloTcsa 6e3 NCNOb30BaHUSA
NPONUTaHHbIX HANOHUTeNeN.

3TOT NoAxoA MOXeT Takke MCMNOob30BaTbCS Ha KPYMHbIX yCTaHOBKaxX C GalleHHbIMU Hacagkamu n/vnu B
KOMOGMHaLMN C NOCAeAYOLWUMN NN NpeawecTBYOWNMN CUCTEMAMN OYNCTKN AbIMOBbIX Fa3oB OT AVOKCUHOB
Ans o6ecnevyeHUs COOTBETCTBUSA KOHUeHTpauuun PCDD/F ycTaHOB/IeHHbIM TpeGoBaHUAM (B TOM 4ucre npu
3anycke M ¢ 06BOAHbIMY CYUCTEMaMW OYUCTKN AbIMOBbIX ra3oBs).

77.8.2 MpuMeHMMO K TeM TEXHONIOTMYECKUM NpoueccaMm, rae yxe BblbpaHa Mokpas o4ucTka, rae npu-
CYTCTBYIOT floKa3aTeNibCTBa HaKoOMMeHUs AUOKCMHA B Ckpy6G6epe C BOASIHbIM OpPOLIEeHUeM U rae HeT nocrepy-
lowein cTagnum CUCTeMbl O4UCTKN AbIMOBbLIX ra3oB, o6ecneynBatroLleli KOHTponb gecop6unn PCDD/F 13 ckpy6-
6epa C BOASAHbIM OpOLUEHNEM.

MpuMeHsAOT B KayecTBe NpeaBapuTenbHOro unbTpa nepes AoNoSIHUTENIbHOW cUcTeMoli unbTpaymum
AVNOKCUHa.

Mcnonb3yloT B Ka4ecTBe OCHOBHOrO huabTpa AN15 AUOKCMHOB B COYETaHUWN C 3/1eKTPOCTAaTUYECKUM Mbl-
neynoBuTenem (nNpu aTom TpebyeTcsa 60ee KpynHasa 6alweHHas Hacagka).

OueHKa NpUMeHNMOCTK faHHOTO nogxoga npusegeHa B Tabnuue 30.

Tab6nunya 30— OueHka NPUMEHUMOCTU UCNONb30BaHUA yrecoaepxaliux matepuanos B ckpy66epax ¢ BOASIHbIM OpO-
weHuem
Kputepwuii OueHka NPUMEHNMOCTU-"TIpUMEeYaHne
Bup otxonos No6oli

[vnanasoH pasmMepoB npeanpuaTnii Besge, rae ncnonb3yloTcs ckpy66epbl ¢ BOASHLIM OpPOLWEHNEM

HoBble/geiicreytowne ,
MoaxoA NPUMEHAETCS Ha HOBbIX U AelicTBYOLW X 06bekTax

npeanpuaTus
MexTexHonornyeckas
Tonbko s ckpy66epoB ¢ BOASIHbIM OpPOLIEHneM
COBMECTMMOCTb
KntoueBble hakTopbl 370 nerye ocyuw,ecTBMTb B 6alleHHOW Hacafke C MOMOLbI KaycTu4eckoii coabl

77.8.3 MNMoaxopn peannsyeTcsa Tam. rae ecTb onaceHuss No nosogy kKoHueHTpauun PCDD/F Ha Bxoge u
X BO3MOXHbIX BbIGPOCOB Ha BbiXofe U3 CKpyb66epoB C BOAAHbLIM OpOLIEeHMeM, a Takxke TaM. rge Tpebyercs
3KOHOMMUYECKN 3a(hheKTUBHOE COKpalleHne cofepXaHnsa ANOKCUHOB Ha 50 % — 70 %.

77.8.4 OTpaboTaHHbIN aKTMBUPOBAHHbI Yro/lb B HEKOTOPbIX C/yYasx OTNPaB/IAOT Ha 3aXOPOHEHNE Ha
NOMNIOHbI B Ka4eCTBE TOKCUMYHOro oTxoAa. B HeKOTOpbIX CAy4vasX OH MepexuraeTcsa B MyCOpPOCKUraTesibHbIX
neyax (o4HaKo MHOrga MecTHOe 3aKOHOAAaTeNIbCTBO He JonycKaeT nepexuraHus).

77.8.5 PCDD/F MHTEHCUBHO aACOpP6MPYIOTCA Ha YacTulbl YI1a B matepuane duibTpa. Takum o6pasom,
cokpauiarTcs BbIGpPOCHI, U NpeAoTBpal,aeTca nposiBfieHne «apdekra namsatn» PCDD/F. MepBoHavyabHble
BbIGPOCHI MOTYT 6bITb COKpaLlleHbl.
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Mpn KOHUEeHTpaunax B NocTynawwmnx orxogax B 6— 10 Hr TOKCMYECKOro akBMBaneHTaym3, adekTus-
HOCTb yJaNleHns 3arps3HAoWnX BewecTB Ha ra3oBoii pase npu Mcnonb3oBaHUM ckpy66epa ¢ BoAsHbIM OpO-
weHnem coctaBnseTr 60 % — 75 %. 3TOT NokasaTeslb MOXHO cpaBHUTbL ¢ 0 % — 4 %. gocTuraemMmbimu 6e3
MCNONb30BaHNA MPOMUTaHHbIX HANOJIHUTENen.

[locTuraemble 3KosiorMyeckme nNpemmyLecTBa TakoBbl:

- npepoTBpalleHne NpoaBaeHnsa adpdekTa NnaMsaTn, NornoleHne B ckpyb66epax c BOAAHLIM OpoLIeHnem
N CBAAI3aHHOW C HMM OMAacHOCTW NpopbiBa 1 Aecopoéuun:

- cokpalieHue Harpy3kum oT PCDD/F Ha nocnepgywoowme onepaumm CUCTEMbl OYNCTKU AbIMOBbLIX ra3oB
(ocob6eHHO BO BpeMsA 3anycka);

- ecnu oTpaboTaHHbIli peareHT 6yaeT nepexurarbcs B neyun, To 6yaeT MMeTb MecTo obLiee cokpalleHne
6anaHca macc AMOKCMHOB 13-3a pa3pyweHns PCDD/F B neun (koTopoe obneryaetca BblgenieHnem atana ab-
copb6unmn pTyTun), a He ero nepegayva B TBepAble OTXOAbI.

7.7.9 Vcnonb3oBaHue YrofibHbiX CycneH3ni B ckpyb66epax ¢ BOAAHbIM OpOLWEHNEM

7.7.9.1 Ncnonb3oBaHne CycrneH3nm M3 akTMBMPOBAHHOrO yrnsa B CKpy66epe ¢ BOAAHLIM OpoOLlleHneM Mo-
XeT KaK CHU3UTb YPOBEHb BbIOPOCOB AMOKCMHOB C MOTOKOM AbIMOBbIX ra3oB, Tak 1 NpeAoTBpaTUTb Hakonae-
HVe ANOKCUHOB B MaTepunasne ckpybbepa («ad ekt namaTn»).

Mpun BogopoaHOM nokasaTesie, 6,IM3KOM K HEWTPaslbHOMY, akTUBMPOBaHHbIl Yroflb B KOHLEeHTpauum, Ko-
neénwouenca oT HECKOMIbKMX rpaMM Ha nnTp Ao 50 r/n. go6aBnseTcsa B cUcTeMy, NCNOAb3YS PUNbTPbI-OTCTOM-
HUKW AN NPONYCKaHUA XUAKOCTU C COXPaHeHneM yrns.

MocKoNbKy aKTUBUPOBAHHbIA Yrosib UMeeT «aKTUBHbIW LEeHTP», MOJeKy/bl ANOKCUHOB MepefalTcsa B
XWAKOCTU, pacnbisifieMble B CKpy66epe, U ANOKCHHBbI fafiee aAcop6upyloTCsa Ha yrosb, rae NnpoucxoaaT Kata-
NNTNYEeCKNe peakuuu.

7.7.3.2 MpumeHseTca TONbKO TaM. rge ckpy66epbl ¢ BOAAHLIM OpPOLUEHMEM UCMNOJb3YIOTCA C KaycTuye-
CKOl copoii, 4Tobbl 06ecneuynTb BOAOPOAHbIV Noka3aTenb, 6N1M3kuii K HeliTpanbHoMy. NaOH gosixeH ncnonb-
30BaTbCA ANS ONTMMM3aLUMM BOAOPOAHOrO nokasaTens B o6opygoBaHUM Tam. rAge UCNosb3yeTcss CyCrneH3us
aKTUBMPOBAHHOTO yrAs.

He npumeHseTcs AN CyXMX, MPOMEXYTOUYHbIX U MOSTYMOKPbIX CUCTEM OUYUCTKM AbIMOBbIX ra3os.

7.7.9.3 Noaxop ncnonb3yeTca AN JOCTMXEHUSA YyPOBHA Bbl6pocoB Huxe 0.1 HFr TOKCUYeCcKOoro akBuBa-
nexta/m3.

7.7.9.4 Bbibpocbl PCDD/F cokpawatotcsa 4o 0.01—0,1 Hr TOKCMYEeCKOro akBMBaneHTa/m3. AKTUBMPOBaH-
HbIli Yronib, KOTOPbI/ yAaanseTcs N3 CUCTeMbl, He 3arps3HeH.

AKTUBUPOBAaHHbI Yrofb TakKxe MOXeT afcop6upoBaTb pPTyTb. [pun yKasaHHbIX Bbllle YC/IOBUAX BbIXOA
pTYTH, Kak NpaBuso, 3HAUNTEesIbHO HMKe 50 MKI/M3 npu CXXUraHum 6bITOBbIX OTXOA0B.

MoCcKoNbKY aKTUBMPOBAHHbIV yronb npespataeT S 02 B CEPHYHO KAC/OTY, 3TOT NPOLECcC Takxe siB/sieTcs
3Tanom A004YnCTKM ANA yaaneHua S02.

7.8 Cokpalw,eHne BblIGPOCOB pTyTH

7.8.1 MpuoputeTHble NOAXOAbI

7.8.1.1 PTyTb o6najaeT BbICOKOW fleTy4yecTblo, 1 NO3TOMY MOYTW MOSHOCTbIO NepexoauT B MOTOK Abl-
MOBbIX ras3oB. [lpuopuTeTHbIMN MeTodamMWn MpefoTBpaleHUs BbIOGPOCOB PTyTM B aTtMocdepy ABAAKOTCA Te,
KOTOpble NO3BOMAIOT NPeAoTBPaTUTL obpasoBaHMe PTyTbCoAepXalwmnux oTX040B WU BKAOYEHUe PTYyTU B CO-
cTaB OTXO[0B:

- adphbeKkTMBHBIN pa3faenbHbIi C60P OTXOA40B, KOTOPble MOTYT COAepXaTb TAXeNble MeTansbl, HanpnuMmep
6aTapeii, akkymynaTopos, 3y6HbIX N1OM6 U3 aMmanbrambl U T. 4.;

- yBe/JJOMJIEHME TeX. Y KOro o6pasyroTcsa 0TXo/bl, 0 HEO6XOA4MMOCTU pas3fesibHOro céopa pTyTH;

- BbIIBIeHNE U/MAN OrpaHMYeHne NOCTYM/IeHUS OTXOAO0B, KOTOpble MOTyT ObiTb 3arps3HeHbl PTYTbiO:
nocpeAcTBoM oT60opa M aHanmsa Npob OTXOAO0B, rAe 3TO BO3MOXHO, a Takke B paMKax KamnaHui uenesom
BblGOpPKM/TECTUPOBAHUS;

- Tam. rae yxe BblsiB/IeHO o6pa3oBaHue Takmx oTXo40B, o6palaTbCsa C HAMU Tak. 4TO6bl n3bexatb ne-
perpyskn o6opyaoBaHns no ux obpaboTke.

PTyTb ucnapsietca nonHocTbio npu temnepatype 357 °C n octaeTcs B ra3006pa3HOM COCTOSSHUU B Abl-
MOBBbIX razax nocsie NPoxXoxXAeHns yepes rneyb n Koten. HeopraHuyeckas ptyTb (HA2\ rnaBHbIM o6pa3oM, Kak
Xnopua) nanemeHTapHas pTyTb No-pa3HOMy ob6pabaTbiBalOTCA CUCTEMAMMN OUYNCTKU AbIMOBbIX ra30B, MO3TOMY
TpebyeTcsa AeTa/ibHOe paccMoOTpeHue obpaleHnsa ¢ 06o0MmMn TuNnaMmmn BeLLecTB.
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Bbi60p crnocoba yganeHns pTyTv 3aBUCUT OT KOSIMYeCcTBa OTXOA0B U COAepXaHUsa B HUX xnopa. Mpu 60-
Nlee BbICOKOM cOofepXaHnn xsopa pTyTb B HEOUULLEHHbIX AbIMOBbIX razax 6yAeT NpenmMyLecTBeHHO B MOHHOM
chopme 1 MoxeT 6bITb U3BNeYeHa B CKpyb6b6epe ¢ BOAAHBLIM OpoleHneM. 3TO OCO6EHHO BaXHO ANa npeanpu-
ATUIA MO CKUIaHWIO WlaMa CTOYHbIX BOJ. A€ YPOBEHb X/iopa B Cbipbe MOXeT 6biTb AOBO/IbHO HM30K. Ecnn
cogepxaHune xsiopa B (CyxOoM) LiaMme CTOYHbIX BOA cOocTaBnseT He meHee 0,3 % no macce, Bcero nuwb 10 %
PTYTU B UNCTOM rase AB/SIeTCA 3/1IeMEHTapPHON, U yaaneHue ToNbKO MOHHOW PTYTU MOXeT MO3BOMIUT AOCTUYb
06Wnx BbIGPOCOB pTYTK Ha ypoBHe 0,03 mr/m3.

MeTannuyeckas pTyTb MOXeT ObITb yAasieHa U3 NoToka AbIMOBbIX ra30B NOCPeACTBOM:

- Npeo6pa3oBaHMsl B MOHHYIO PTYyTb NyTeM fo6aBNeHUs OKUCNUTeNnei, a 3aTeM ocaxeHus B ckpyb6e-
pe: cTouYHble BOAbl MOTYT 6bITb 3aTeM NepefaHbl Ha CTAHLMIO OYMCTKU CTOUHBIX BOA C OCaXAeHueM TsKenbiX
MeTasifioB, rae pTyTb MOXeT 6biTb Npeo6pa3oBaHa B 60siee cTabunbHyo dopmy (Hanpumep. HgS), 6onee
noaxoAsLyto ANa oKOHYaTeNbHOro yAaneHus;

- NPAMOro OCaXAeHUs Ha JlerMpoBaHHbIli Cepoil aKTMBMPOBAHHbIJ yrosib, KOKC NOAOBOM Neyn uan Leo-
NNTBI.

McnbiTaHMA nokasanu, YTo HeliTpanusaunsa AUokcuaa cepbl B NeyYn nocpeacTBOM f06aB/IeHUA U3BECTU
MOXeT COoKpaTUTb cofepXaHWe meTan/iMyeckoi pTyTu, 4TO AenaeT yja/nieHue PTYTW U3 rasoBoro notoka B
uenom 6onoe apPeKTUBHbBIM.

Ha npeAnpuATMSX MO CXUraHWIO 6bITOBbLIX U OMACHbIX OTXOA0B CpefHee coAepXaHue xsopa B 0TXofax,
KaK npaBuio, AOCTATOYHO BbICOKO A1 TOro, YTo6bl rapaHTUpoBaTb, YTO B HOPMasibHbIX pexumax paboTbl
pPTYTb NpUCYTCTBYET B OTXOA4aX B OCHOBHOM B MOHHOW hopme. TeM He MeHee KOHKpPeTHbIV BKag onpeaeneH-
HbIX OTXOA0B MOXeT U3MEHUTb CUTyaLuio, © MeTasiJIndyeckas pTyTb MOXeT ObITb yAasieHa, Kak yXe onucbiBa-
nocb Bbille.

7.8.1.2 OTX0A4bl C BbICOKMM COAEPXaHUEM pTyTu

Mpwn cXuraHnm oTXoA0B C BbICOKMM COAEpPXaHMeM PTYTU B yCTAHOBKax MO CXWUIaHWI ONacHbIX OTXOA0B
ocaxpgeHue 99.9 % pTyTN MOXHO 06eCrnevYnTb TOSIbKO NPU CXUTaHUN OTXOA0B C OYEHb BbICOKMM COAEpPXaHnem
X/lopa B COOTBETCTBYIOLEM COOTHOLWEHUN C PTyTblo. NS NOA06GHbBIX NPeAnpUATUI XapakTepHO UCNo/b30Ba-
HMe TEeXHO/IOTMIA MHOTOCTYNeHYaTol MOKPOW 04MCTKM. BblicOKas [ONS MOHOB pTyTu (Hanpumep, 6onee 99.9 %)
B HEOUYMLLEHHbIX AbIMOBbIX ra3ax 40 MOKPOI OYMCTKN Bbi3blBAETCA B TOM YMC/iIe OTXOA4aMun C BbICOKMM cofep-
XaHunem xnopa.

Bbicokoe cogepxaHue xsopa Ha Bxoge (0kono 4 % no macce) W, criefoBaTe/ibHO, BbICOKWI Npome-
XYTOUHbI ypoBeHb Cl2 NnpvBOAAT K BbICOKMM YPOBHSAM X/I0PMPOBAHUA PTYTU, U OCaxgeHune pTyTun 61M3KO0 K
100 %. Mpwn 6Gonee HU3KOI 3arpy3ke x/siopa Ha BXoAe OCaxAeHUe PTYyTU GbICTPO CHUXAETCS.

7.8.2 Mokpasi o4mMcTKka Npuv HU3KOM BOJOPOAHOM MokasaTesnie n fob6aBneHne npucagok

7.8.2.1 Vcnonb3oBaHne ckpy66epoB C BOASAHbIM OpOLIeHMeM ANS yAaneHUs KMCNOro rasa Bbi3blBaeT
CHUXeHne BOAOPOAHOro nokasatens ckpyb6epa. onbLWNHCTBO CKPY66EpOB C BOASAHLIM OPOLIEHNEM BK/OYa-
10T MO MeHblUell Mepe ABa aTana. Ha nepBom ygansawTcsa B ocHoBHOM HCI. HF. BTopoli aTan npu BogOpPOAHOM
nokasartene B 6— 8 cnyxut gna yganeHma S02.

Ecnn Ha nepBoM 3Tane BOAOPOAHbIV Nokas3aTenb NOAAEPXUBAETCA Ha ypoOBHe HMxXe 1, To ahdhekTmB-
HOCTb yAasieHUss MOHOB PTYTWU, Takux Kak HgCI2, koTopble, Kak NpaBuao, NpeAcTaB/iilOT COBGOI OCHOBHYHO
YacTb COeJMHEHNI pTyTn, 06pasyoLLMXCS NOC/e CXUraHUa 0TX0[40B, cocTaBnseT 6osiee 95 %. Tem He MeHee,
ypaneHne metanamyeckon ptyTn He npesBbiwaeT 0 % — 10 %. B OCHOBHOM B pe3y/ibTaTe KOHAeHcauun npun
pa6oueit TemnepaTtype ckpy66epa ot 60 °C go 70 5C.

Apcopbunsa mMeTanInyeckol pTyTM MoxeT 6biTb NOBbIWeHa Makcumym go 20 % — 30 % nocpefcTBOM
[o6aBnieHUs B pabo4ytlo XNAKOCTb CKpy66epa:

- cepsbl.

- aKTUBUPOBAHHOrO YrNs;

- oKucnuTenein, Hanpumep nepeknucu Bogopoga. OTOT NoAxos No3BOssSeT nNpeob6pasoBaTb MeTannye-
CKYI0 pTYyTb B MOHHYIO popmy, Hanpumep B HgCI2, uTo6bl 06/71€r4nTh €€ ocaxaeHue, n nmeeT Hanbosiee 3Ha-
UMbl apekT.

3pheKTMBHOCTb NOTHOTO yAaneHnsa pTyTu (Kak MeTaninyeckoi, Tak 1 MOHHOW) cocTaBisieT 0kono 85 %.

A dhekTuBHOCTb yaaneHus 6onee 90 % moxeT 6bITb AOCTUTHYTa fo6aBeHnemM 6pomMcoaepxawmnx oT-
X0A0B U 6pomcoaepxaliux XMMUYeCckux BelecTB B KaMepy cropaHus. Mpu KOHUeHTpaunax 3arpasHaowmnx
BellecTB B MOCTyNawLWmMx oTxo4ax, TUNNYHbLIX AN MHOTMX BUAOB OTXOA0B, a TakXe C y4eTOM HeornpepgesneH-
HOCTU cocTaBa 60/bWIMHCTBA OTX0A0B, 3 (WEKTUBHOCTb yAaneHns JaHHOro Buaga o6paboTkM OTXOA0B, Kak
npasuso, He AocTatoyHa AN AOCTUXEHUSA YPOBHSA BbIOPOCOB HUXe 50 MKr/m3.
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B nto6om cnyvyae moryT notpe6oBaTbCsi AOMNOMHUTE IbHbIE Mepbl yAaneHuss pTyTu B 3aBUCMMOCTU OT
BXOAHOI KOHUEHTpaumn, Takme Kak:

- BBejeHue yrns A0 pykaBHbIX (hunbTPOB.

- ubTpOBaHNE B HEMOABUXHOW KOKCOBOI Kasolle.

7.8.2.2 MpuMeHeHNe KNCOTHbIX CKpy66epoB C BOAAHbLIM OpPOLUEHMEM ANA COKPalleHUs BbIGPOCOB pTy-
TN NO3BONSAET AOCTUYb YCTAaHOB/EHHbIX Tpe60oBaHWl TONbKO B TeX cry4asax, ecnu:

- BOAOPOAHbIN Noka3saTenb NoAAepXKuBaeTCs Ha YpPOBHE HUxe 1;

- KOHLUEeHTpauun x10puaoB [OCTAaTOYHO BbICOKM AR TOro, 4Ytobbl pTyTb, cofepxalwascs B AbIMOBbIX
rasax, 6bl21a MOYTU NOSIHOCTBIO MOHHOM (M. cnefoBaTenbHO, yAansiemMoli Kak xnopua):

- B HEKOTOpPbIX Cry4yasx B CKpy66ep ¢ HU3KMM BOAOPOAHbLIM MokasaTenemM BHOCSATCSA A0GaBKU.

OueHka NPUMEHNMOCTH faHHOTo noaxofa npusegeHa B Tabnuue 31.

Ta6nunya 31 — OueHKka NPUMEHUMOCTU CKPY66EepoB C BOASHbLIM OPOLIEHUEM A/t U3B/TEUYEHUSA PTYTU
Kputepwuii OueHka npuMenMmocT npruMmcyaHuc
Bug otxopos Nwo6oii
[lvanasoH pasMepoB NpeAnpuaTUin Besge, rae ucnonb3yTcs ckpy66epbl ¢ BOASHBIM OpOLIeHneM

HoBble/aeiicTBylowne npeanpusitus  Kak npaBunio, He NPYMeHsIeTCS Ha HOBbIX YCTaHOBKax

MexTexHonornyeckasn

CM. KOMMeHTapuu A4Nnsa ckpy66epoB ¢ BOASIHbIM OPOLIEHNEM
COBMECTUMOCTb
KntoueBble hakTopbl Het

OTOT noaxon NMPUMEHMM TOJSIbKO Ha MNpeaBapuTesibHbIX CTaAuSaX NpeaynpexaeHus BbIOPOCOB pPTyTuU
B aTMocdepy wam TaMm. rae KOHUeHTpauusa pTyTM B MOCTynarwuwmx oTxXogax A0CTaTOYHO HU3Ka (Hanpumep,
HXe 4 Mr/kr). B npoTMBHOM criyyae ero ucnosib3oBaHue MOXeT MPUBECTU K Bblbpocam B aTmocdepy 6onee
50 mkr/m3.

7.8.3 BBeAeHne akTUBUPOBAHHOIO Yrna ANa agcopoéumm ptytn

7.8.3.1 9TOT noaxopn npeanosaraeT BBeAeHUe aKTUBMPOBAHHOTO YIS nepej pykaBHbIM (PUAbLTPOM WU
Apyrum obecnbi/inBalOLWMM YCTPOCTBOM. MeTannmyeckasa pTyTb afcopbupyeTcsa B MOTOKe M Tam. rge ycTa-
HOBJ/IEHbI 3arpaxjatowme uIbTPbl, HaANPUMep pykaBHble IUNBbTPbI, a TakXe afacopbupyeTcsa Ha peareHT,
KOTOpPbIA yAepXmnBaeTcs Ha MOBEPXHOCTU (DU/IbTPOBASIbHOIO MeLlKa.

7.8.3.2 KomnnekcHble BO3AeACTBMA Ha OKpYXaloLlyl cpefy aHasiornMyHbl APYrMMm noaxogam, npeano-
naralowmnm Ncnonb3oBaHne pykaBHbIX PUNbLTPOB.

A heKkTMBHbIE pyKaBHble (DUNbTPbl U CUCTEMa BHECEHUS peareHTa 0CO6eHHO BaXKHbl A8 AOCTUXEHUSRA
HN3KOTO YPOBHS BblGPOCOB.

Pa3nuuHblie BUAbl aKTUBUPOBAHHOIO YIS XapakTepusyTcs pas/inyHoli 3 pekTMBHOCTbIO aacop6umnu.
[lonoNHNTENbHOM BO3MOXHOCTbIO Y/IYULIEHMS KavyecTBa yaaneHnsa pTyTu SBAsSeTcsa NponuTka agcopbeHTa ce-
poii. B cpegHeM 4yacoBOIi pacxof pas/IMYHbiX BUAOB Yris, HEO6XOANMbIN ANA AOCTMKEHNSA YCTaHOB/IEHHOTO
YPOBHS BbIGPOCOB PTYTWU, COCTaBNAET:

- 8—9 Kr/4 gNA KoKca N3 CKopsynbl KOKOCOBbIX OPEXOB;

- 5.5—6 Kkr/u gnsa Kokca n3 topda:

- 8—8.5 kr/u gna 6yporo yrns;

- 4—4.5 kr/u gna TopdsAHOro yrnas.

Pacxop yrnsa He oT/indaeTcs OT ykasaHHOro agns agcopbupoBaHus PCDD/F, nockonbky, Kak npaBuio, ag-
COp6EeHT Ucnonb3yeTca 418 OA4HOBPEMeHHOro yganeHua ptytu n PCDD/F. Hopma pacxoga yrnsa B 0.35— 3 kr/T
0TX0A0B TUMWYHA ANA 3aBOAOB NO cxuraHnto TBO. Agcop6LUMOHHAaA CNOCOBGHOCTbL peareHTa, KOHUeHTpauus
pTYyTV B nocTynawLmx oTxoaax n TpebyemMbiii ypoBeHb BbIGPOCOB OnpeAesnsatoT He06X04NUMYI0 AO3UPOBKY pe-
areHToB.

OrHeonacHoCTb aKTUBMPOBAHHOIO yrns Benuka. Agcop6eHT MoxeT ObiTb CMelwaH C APYrMMU peareH-
TamMu B LieNsaX CHUWXEHUA ONacHOCTM BO3ropaHunsa. B HekoTopbix cnydasax ucnosb3yetca 90 % u3sectn n 10 %
yrnepoga. jonsa yrns, Kak npaBuio, Bbllle Tam. rge nNpuUCyTCTBYIOT AONOJIHUTEbHbIE 3Tanbl nNpouecca ANns
yAaneHus KUC/blX ra3oB (Hanpumep, ckpyb66epbl C BOAAHbIM OPOLLUEHMEM).

7.8.3.3 B Tabnuuye 32 npegcraBaeHa noapobHas nHpopmayns o0 KOHKPETHbIX acnekTax UCMosib30BaHus
pnob6aBneHnsa akTUBUPOBAHHOTO YrAs.
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Ta6nuya 32 — OueHka NPUMEHUMOCTU UCNOMb30BAHUA YINA AN yAaNeHnua pTyTu
Kputepuii OueHka npumemmumocTul npumcyamme

Ob6ecneynBaeT athheKkTUBHOE COKpalyeHne BbIGPOCOB B LLeNoM psae Bu-

Bupg otxopnos
[10B OTX0/10B

[vana3oH pa3mepoB nNpegnpusaTuii No6oit

HoBbie/geiicTeyowe npeanpuaTus MPpYMEHSIOT HA HOBLIX NPEANPUSATUAX U NPU MOAEpPHU3aL N
MexTexHonornyeckas COBMeCTUMOCTb Be3 0co6bIX orpaHuyeHunit

KntoueBble hakTopbl Het

7.8.3.4 Mopxop[ nNpMMeHSAeTCA Ha HOBbIX U AeNCTBYOWNX NpeanpuaTUAX B KauecTBe CpefcTBa cokpatie-
HUA BbIGPOCOB PTYTWN B aTMocdepy.

7.8.3.5 KomnnekcHble BO3eiCTBUA Ha OKPYXalollylo cpefy aHaslorMyHbl 4pyrum nogxoaam, npegnona-
ralowmmM Ncnosib3oBaHne pykaBHbIX PUAbLTPOB. MNoTpebsieHne 3HEPTNM NMPU UCNONb30BaHUN PYKaBHbIX OUb-
TPOB AAB/IIETCA BaXHbIM (DAaKTOPOM.

Mpwn peanunsayunm aToro nogxoga Hanbosee 3HauMMoe KOMMN/IEKCHOE BO3eNCTBME HA OKpYXaloLyto cpe-
Ay — obpasoBaHMe OTXOA0B, 3arpPA3HEHHbIX yaansgeMbIMy 3arpA3HAOWMMN BewecTBaMn (pTyTblO).

B Tex cnyuvasx, Korga TBepAblli peareHT nepexwuraeTtcs (4na yHu4ToxeHus PCDD/F) B mycopocxura-
TeNlbHOM neyn, BaXHO, YTOObI:

- ycTaHOBKa MMena cnocob ypaneHusa pTyTu, npegoTBpalwjalowmnii obpasoBaHne 3arpsasHAOWNX Be-
ecTB B nNpejgenax TeEXHO/IOMMYECKOro npouecca (U B KOHEYHOM MUTOre X BbIOGPOCHI);

- anbTepHaTMBHbIVA CNOCO6 yaaneHus No3BoAN yaanaTh 3arpAa3HaoLW e BelecTBa C 4OCTATOYHON! CKo-
pocCTbiO:

- yuuTbiBasiaCb BO3MOXHOCTb fnepexoja pPTyTM B CTOYHble BOAbl TaM. rae UCNosb3yloTcsA CKpyb66epbl C
BOASIHbIM OpoOLWeHNeM (XOTS M3 CTOYHbIX BOJ OHa MOXeT ObiTb 3aTeM u3B/ieYeHa U NepeBefeHa B TBepAblii
OCTaTOK NPV UCNOJIb30BaHNN COOTBETCTBYHOLWNX METOA0B 06paboTKn).

7.8.3.6 flocTuraemble 3KOJ/IOTMYECKUE NpenmMylecTea

MeTannuyeckasa pTyTb agcopbupyetcs (3pdheKTMBHOCTb yaaneHnss 06bIYHO cocTaBnseT okosio 95 %),
4yTO MpPMBOAUT K Bblbpocam B atmocdepy MeHee 30 MKr/M3. MOHbI pTYyTU Takxke yAansalTCsa MocpefcTBOM
XUMun4yeckoi apcopbumn, cBsi3aHHOl C cofepxaHuem cepbl B AbIMOBbIX rasax Wan € CEpHOI NPOMNUTKON He-
KOTOPbIX BUAOB aKTUBUPOBAHHOTIO YI/A.

B HeKoTOpbIX cucTeMax, rae yganeHue pTyTu OCyLlWwecTBASETCA B MOKPbIX KUC/IOTHbIX CKpy66epax (Bogo-
pofaHbIli NokasaTesib MeHee 1), 4OCTUralOTCA KOHEYHble YPOBHU BbIGPOCOB HUXe 1 MKr/m3.

PykaBHble hnnbTpbl TakKe obecneynBaloT yganeHne TBepAblx YacTul, 1 Tshxenbix meTannos. flo6asne-
HVe LWeNoYHbIX peareHToB C yr/em Takxke Mo3BOJISeT COKpaTuTb COoAepXXaHWe KUC/bIX ra3oB B OAHO3TAMHOM
TEXHO/IOTMYECKOM npouecce.

7.8.4 lVcnonb3oBaHWe KOHAEHCAUWOHHbIX CKpy66epoB A1 AOOUYNCTKN AbIMOBbIX ra3oB

7.8.4.1 B pgonosiHeHne K NOTeHUWasbHbIM BbIro4am OT MCNO/b30BaHWUSA Takux CUCTeM AN pekynepauuu
3HEepPrnn KoHgeHcaums Npu UCMNosib30BaHUN XOJI0AHbIX CXPy66epoe MOXeT NPUBECTU K KOHZEHCAaLMUU HEKOTOPbIX
3arpsAsHAILWNX BeLWeCTB. TO MOXET COKPaTUTb BbIBPOCHI 3arpA3HAIOLWMNX BelecTB B aTMocdepy, HO B 3HaUUTEe Nb-
HOW cTeneHn TONbKO TaM. rae ckpyb6ep paboTaeT Npu 0CO6GEHHO HU3KUX TeMnepaTtypax, Hanpumep npu 40 °C.

7.8.4.2 NMopgxon NpUMeEHsieTCsA B OCHOBHOM Kak Crnoco6 pekynepauun sHeprun v Tam. rge fonosiHuTeNb-
Hble 3Tanbl ydasieHus 3arpsA3HAWNX BelwecTB YXe BK/IYeHbl B TEXHOMOTM4Yeckuii mpouecc (Hanpumep,
yronbHaa abcop6bumsa, MOKpass o4McTKa Npu HU3KOM BOAOPOAHOM MnokasaTesne).

[aHHblli noaxopa, Kak NpaBuIo, He NPUMEHSETCA CaMOCTOATE/IbHO Kak cpeAcTBO AN1A 60pb6bl C 3arpsas-
HEeHVEeM. HO MOXeT 6biTb adhPeKTUBEH Kak cTagnsi JOOUNCTKN B cOYeTaHUW C APYrMMU CUCTeEMaMu.

3TOT NoAxo4 NPUMEHSEeTCA Nocse 3TanoB OYMCTKN AbIMOBbIX ra30B, MO3TOMY OH MOXEeT MPUMEHATbLCS K
no6omy Buay oTxXon0B.

Moaxon NPUMeHAETCA B KOHLE CUCTEMbI OYNCTKN AbIMOBbIX ra30B, MNO3TOMY MOXET NPUMEHATLCA KakK Ha
HOBbIX, TaK 1 Ha AeACTBYIOLWNX NPeanpuAaTUSaX.

7.8.4.3 KomnnekcHble BO3AeliCTBMA Ha OKpyXalolyto cpegy

KoHpeHcaTt 6yaeT cogepxaTb 3arpA3HaoLLMe BelecTBa, KOTopble HyXaalTcs B 06paboTke Ha CTaHUMn
OYUCTKN CTOYHBbIX BOA Nepej co6pocom. TaMm. rae yxe npuMeHsSoTCA cKpyb66epbl C BOASAHBIM OPOLUEHUEM, CTOY-
Hble BOAbl KOHAEHCALNOHHOro ckpy66epa moryT o6pabartbiBaTbCA B TOW Xe TeXHO/I0TM4Yeckol Lenoyke.
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Moaxopn, kak npaBuio, NMPUMEHAETCA TOJ/IbKO TaM. rae AOCTYNHbl CpefcTBa oXfaxaeHus. Hanpuwmep,
xonogHas (40 °C) ob6paTHas BOAa CUCTEMbl LLEeHTpasbHOrro OTOM/IEHUSA, KOTOpPOe, Kak NpaBuno, NnpumMeHsieTcs
TOMIbKO B XO/1I04HOM KnumaTte. MpMeHeHMe 3TOro nogxoga B Apyrnx o6crtoATeNbCTBaxX MOXeT MPUBECTYU K Bbl-
COKMM 3aTpaTaM Ha 3Hepruio, Tpebyemyto AN OxXNaxaeHus.

Hu3kan Temnepatypa B AbIMOBOI Tpy6e NO3BOMMUT CHU3UTL TEMN/IOBYIO NAaBy4yecTb AbIMOBOroO wWelica
W. cneposaTesibHO, COKPaTUTb ero pacceMBaHue. 370 MOXeT BbITb NPEOJO0/IEHO C NMOMOLbIO YBENIMYEHUA Bbl-
COTbl U/WNN YMeHbLUEHUA AnameTpa AbIMOBOW TPyObl.

7.8.4.4 [OCTUTHYTble 3KOJ/I0TN4Yeckme npevmyliectea

KoHaeHcauunsa 3arpsas3HAlWNX BelwecTs U3 AbIMOBbIX ra3oB obecneymBaeT [JOMNO/IHUTENNIbBHOE CHUXEHUE
BblbpocoB B aTtmocdepy. NMprMeHNTENbHO K PTYTU Ha 3TOT noAxon Boob6lie Henb3s nosaraTbcs, YTOob6bI A0-
CTUYb YPOBHSA BbIGPOCOB HMXe 50 MKr/M3. B CBA3KN C 3TUM, €r0 MOXHO paccmaTpuBaTb TO/IbKO Kak JOMNOHM-
TeNbHbIA 3Tan AO0YNCTKN.

KoHpaeHcauus BoAbl U3 AbIMOBbLIX ra3oB MOXET MNpu MUCMoJsIb30BaHUM Nocseayolero nogorpesa AbiMo-
BbIX Fa30B 3HAYNTE/IBHO YMEHbLWNTb BUAMMOCTb AbIMOBOrO LWelida n CoKkpaTuTb pacxop BoAbl B CKpybbepe.

7.8.5 OTpeneHve pTyTn ¢ NnoMoWbio hUIbTPAa HA OCHOBE MOHOOBGMEHHOW cMonbI

Mocne oTaeneHnsa NbIN 1 NEPBOM KUCNOTHOW MOKPOI MPOMbIBKM MOHHO-CBSi3aHHble TsXesible MeTanbl
npoBOAATCA Yepe3 MOHOOOMeHHUK. PTyTb n3BnekaeTcs B (hunbTpax Ha OCHOBE MOHOOBMEHHON CMOnbIl. 3aTem
KucsoTa HeliTpanmsyeTcs C UCNO/Ib30BaHMEM M3BECTKOBOrO MOJIOKa.

Ecnn nocne npomMbIBKM OCTatoyHas pTyTb elle NpUcyTcTByeT B oTpaboTaHHOM BO3yXe, OHa yAepXusa-
eTcs B criegylolem gasiee KOKCOBOM (punbTpe.

Moaxon AOPOrocToAWMNi NO CPaBHEHUIO C afibTEpPHATUBaMMU.

dUNbTP, cogepxawnii cmonbl, TpebyeT pereHepaumny ¢ U3BAeYeHNEM PTYTU.

Moaxop o6ecnevynBaeT BbICOKYIO HafleXHOCTb yaaneHusa pTyTu.

7.8.6 BBepeHune xnopuTa AN COKpaW,EeHUSA COAEPXaHNA 3/1IeMeHTapHoOn pTyTun

B To Bpems Kak OKMC/NeHHas pTyTb XOpOLWO pacTBOpuMMa B BOAEe U MOXeT OblTb yganeHa C NOMOLbIO
ckpy66epa Cc BOASIHbIM OpOLLUEHNEM, 3/leMeHTapHas pTyTb TpebyeT MHbIX MeTOAO0B yaaneHus. Takum o6pasom,
TPYAHO A06MTHCA 3HAUNTENIbHOTO COKpalleHUs COoAepXaHus 3/leMeHTapHOW pTyTu ¢ NOMOLbIO CKpyb66epa c
BO/SHbIM OpOLIEHNeM, ec/ii OHOBPEMEHHO HEe NCMOJIb3yeTCA aKTUBMPOBAaHHbIN yrosib.

BBefleHne CUIBHOTO OKUC/INTENA Npeob6pasyeT 3/1IeMEHTApPHY PTYTb B OKUC/IEHHYIO PTYTb W genaet
BO3MOXHbIM ee yJasieHne c NomoLlLblo cCkpyb6bepa ¢ BOASHbIM OpoleHnemM. ITOT OKMCAUTEe b UCMNO/b3yeTcs
B peakuun ¢ ApyrmMun coegmuHeHusmMn (Hanpumep, ¢ AUOKCUAOM Cepbl) N BBOAUTCA HENOCPEACTBEHHO nepen
pacnblNMTeNnbHbIMKU hOPCYHKaMW NEPBOr0 KUC/IOTHOIO ckpy66epa. BoaopoaHblili nokasatenb ckpy66epa co-
ctaBnset oT 0.5 o 2. Ecnun pacnbinfgemMas XUAKOCTb COMpUKacaeTCsA C KUC/bIMK napamu, cogepxawumu
X/I0pOBOAOPOA. X/I0PUT NpeBpallaeTcsa B AUOKCUA X/10Pa, KOTOPbIA U ABASeTCA AeliCTBYOWUM BELEeCTBOM.

Moaxon NPUMEHATCA MPU CXUTaHUM OTXOA0B; AOCTUTAeTCA COKpalleHue cofepxXaHusa pTyTu B AbIMOBbIX
rasax, cogepxawmnx He meHee 400 mr/m3 xnoposogopoga.

CoBMeCTUM TO/IbKO CO cKpy66epamMu ¢ BOASSHbIM OpPOLLUEHUEM.

CTOMMOCTb peareHTOB AAB/ISETCA OrpaHnymBaloLwmm @akTopom.

Mcnonb3oBaHne okncnuteneit cnoco6ereyet yaaneHnio NO B ckpyb66epe (nyTem ero npeo6pasoBaHus
B 60nee pacTBopuMmblii N 02). 4UTO MOXeT NpuBecTu K NpobaemamM BCeACTBUE BbICOKOTO COAepXaHus a3oTa B
CTO4YHbIX BOAAX.

K pocTuraeMbiM 3KO/IOTMYECKMM NPenmyLLecTBaM OTHOCATCSA; COKpalleHne Bbl6pocoB pTyTn n NOX.

7.8.7 flobaBneHne nepekncu Bogopoga B ckpyb66epbl C BOAAHLIM OpOLlWeHNnem

7.8.7.1 Llenb cncrtembl — 370 nssneveHme Hg, HCI n S02 n3 AbIMOBbLIX ra3oB. B npouecce BCA 3/1eMeH-
TapHasi pTyTb OKAC/SAETCA A0 PacTBOPMMbIX B BOZe COeANHEHUNR pTyTu.

MepBblli aTan npeacTaBnsieT coboii oxnagnTenb, PacrnosloXeHHbIW Nocne pykaBHbIX OUIbTPOB (C AO-
6aBneHVeMm yrns, NoraowamLLero 3Ha4nTeIbHy0 YacTb pPTyTu). llocne oxnaxaeHus AbIMOBble rasbl BXOAAT B
KOHTaKT C XWAKOCTbIO CKpy66epa, KoTopas CofepXuUT nepekncb Bogopoga n fobaskn. Xuakoctb ckpybbepa
pearvpyeT Cc AbIMOBbIMUW razaMu, N KMUC/ble CTOYHblE BOAbI NepegaloTcs ganee ANa HeliTpanusaumm n ocax-
OeHNA PTYTH.

7.87.2 OTOT MeTo4 NPUMEHUM A1 BCEX TUMOB YCTAHOBOK /1A CXUTaHUs OTXOL0B, B KOTOPbIX Npume-
HAOTCA CKpYy66epbl C BOASIHbIM OpolleHMeM. Hannyuwnii adppekT gocturaeTcs, ecnm ckpyb66ep Haxoautcs
nocsie pykasHbIX (OUILTPOB C YI/1EM.

Moaxoa MOXeT NCNOMb30BaTbCA Ha HOBbIX M CYLLECTBYIOWNX 06beKTax, KOTopble HyxaatlTcsa B obecne-
YeHNN COOTBETCTBUSA HOBbIM 60/1ee CTpOrnm TpeboBaHAM K NpefesibHbIM YPOBHAM Bblbpocos Hg, HCI nS02.
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7.8.7.3 [ocTuraemble 3KO/I0TM4yeckme rnpemmyuiectea

[lonosiHUTeNbHOE COKpalleHUne KOHLEeHTpauunm BCeX BUAOB PTYTU B AbIMOBbIX rasdax (3pdeKTMBHOCTb
yAaneHns npy NnpUMeHeHU COBMECTHO C aKTUBMPOBaHHbIM yriem o6bl4HO cocTaBnseT okono 99,5 %). a Tak-
Xe cokpauweHune cogepxaHnsa HCln S02.

7.8.8 Mcnonb3oBaHMe cTaTUYeCKNX PUNBbTPOB C aKTUBUPOBAHHbBIM YI1EM UM KOKCOBbIX (PUNb-
TpoB

Mcnonb3oBaHne 3TUX NOAXOA0B U UX NPeuMylecTBa A/ COKpaleHUa cofepXXaHusa pPTYyTU, CHKEHUA
KOMM/IEKCHbIX BO3AENCTBUI Ha OKPYXaloLyto cpefy U ApYrMx acnekToB yXe Oblan onucaHbl B 7.8.3.

PTyTb afcop6upyeTcs, Npy 3TOM BbI6POCHLI B aTMOCHEPY COCTaB/IAT 06bIYHO MeHee 30 MKr/m3.

7.9 Apyrve noaxoAbl v BeuecTsa

7.9.1 cnonb30BaHUe cneymnasibHbiX peareHTOB A1 COKpaleHNsa coaepxXxaHusa rnoga u 6poma

7.9.1.1 CneynanbHble peareHTbl, HaNnpMmMmep, TMOCynbaT HaTPUA NN GUCYNbUT HATPUSA, TaKKe MOryT
6bITb f06aB/ieHbl B COOTBETCTBUM C TpeGOBaHUAMM K CyLeCcTBYOLWMM ckpyb66epam € BOAAHbIM OpOLIEHneM
npn o6paboTke onpefesieHHbIX NapTUii OTXOA4OB (B A@HHOM C/llyyae 3HaHWe cocTaBa OTXO[OB MMeeT pella-
louee 3HavyeHne) uam [o6aBASATBCS NOCTOSAHHO Ha AOMNONIHUTENIbHOW CTaAnN MOKPOW o4ncTku (noTpeGneHune
peareHToOB Mpu 3TOM MOXeT ObITb BblillE).

B ranongHom ckpy66epe nobble cBO60OAHbIE ranoreHbl CBOAATCA K rasoreHoBogopoay B pesysbTaTe
peakuuun co wenovHbiM pactsopom Na2S20 3. BmecTe c octaTtouHbiM S 02 ra/loreHoBOA40pPO4 3aTeM yaanseTcs
13 AbIMOBbIX ra30B NyTEM PacTBOPEHUS.

FanoreHbl, 0 KOTOPbIX NAeET peuyb — 3TO ranoreHbl 6poma u ilioga, cogepxaljnecss B OCHOBHOM B aHTu-
nupeHax n MeaMUMHCKUX oTxogax. [MockonbKy OTOp U X10p ABMATCA 60/1ee CUNbHBIMU OKUC/TUTENAMUN, OHN
NOSIHOCTbLIO NpeBpaljarTca B rmapuabl.

Kpome Toro, MoXHO yMeHbLWNTb BbIGPOCHI ioga n 6poma B aTmoccepy NnyTem BBeAeHUS cepocogepxa-
wKnx oTxoaos unm S02 B neyb.

7.9.1.2 B OCHOBHOM MOAXOA4 NPMMEHUM Ha 3aBofax MO CXWUraHWIO OMNacHbIX OTXOAOB WAW Ha APYrnx
ob6bekTax, rge KOHUeHTpauus iioga n 6poma B CxuUraeMmblix 0TXofax CUNbHO BapbupyeTca u/unu TpyaHo npej-
ckasyema/koHTposipyema.

OueHka NPUMEHMMOCTM AaHHOro nogxona npueegeHa B tabnuue 33.

Ta6nuya 33 — OueHka NPUMEHUMOCTU yAaNeHNa ranoreHoB ¢ ncnonb3osaHnem Na2S20 3
Kpn!CpuU OueHka npuMcnumocTu/npubleyanme

Bug oTxonos B OCHOBHOM MPUMEHSIOT Ha 3aBOAAX MO CXMUTAHWI0 ONACHbBIX OTXOAOB, r4e Co-
LepxaHue oga n 6pomMa B OTXOAAx MOXeT 6biTb BbICOKAM, Hanpumep, npu
CKUTAHWUM NabopPaTOPHbIX UM XUMUKO-(hapMaLeBTUYeCKUX 0TXOA0B

[nanasoH pasmepos NpeanpuaTuii Nio6bie

HoBsble/gelicTBytowne npeanpusatus  Lienesoe go6aBfieHne peareHTa MOXET UCMO/b30BATHCS HA IOGOM CyL|ecTBy-
loueM 3aBOfe N0 CKXUTAHWI0 OTXOAOB, FAe 3KCMyaTupytoTcs ckpy66epsl ¢ BO-
[OSIHBIM OPOLIEHUEM.

BHefpeHne cuUCTeMbl MOCTOSIHHOTO fJ06GaBfieHWs peareHta siBnseTtcs 6Gonee
CNOXHOW/A0POroii Npu ee BKAOYEHNN B CYLLECTBYIOLNE TEXHONOTMYECKUE NPO-
Lleccbl, 0 HaKO OHa N0XeT 6bITb NPeAyCMOTPEHA Ha HOBbIX NPEANPUATUAX HA
3Tane NpoeKkTUpoBaHus

MexTexHonornyeckas MpUMEHSAIOT NPX NCNOJIb30BAHUUN CKPY66EPOB C BOASHLIM OpPOLEHUEM
COBMECTUMOCTb
KntoueBble dhakTopbl YyBCTBUTENbHOCTb K BUAUMOMY (LBETHOMY) AbIMOBOMY Wneidy
7.9.1.3 MoTpebneHne Na2S20 3 3aBMCUT OT cofepXaHnNsa cepbl B oTXogax: ero gobasneHne nponssoasaT

B 3aBUCUMOCTM OT KOHUeHTpauun S02 B HeounweHHoOM rase. Ecnm orxoabl cogepxart OCTAaTOYHO cepbl, A40-
nosiHUTeNbHOEe yJaneHune rasioreHoB He TpebyeTcs.
YpaneHHble 3arpasHstolne BelecTBa NEPEHOCATCA B CTOYHbIE BOAbl, MO3TOMY MOXeT noTpeboBaTbcs
nx nocnepgytouian o6paboTka.
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B cnyyae go6aBneHna S02 nnm oTXo[40B € NOBbIWEHHbIM COAEepPXaHMeM cepbl NOTPe6YyOTCA N3MEeHeHNs
B HacTpoiikax nocseAyloLWmx aTanoB CMCTEMbl OYNCTKN AbIMOBbIX ra3oB Ans o6ecrneyeHUss COBMeCTUMOCTU C
N3MEHEHHbIM XMMWYECKMM COCTaBOM OTXOAO0B. VI3MeHeHMs B 6anaHce MexAay Cepoi u X/lopoM Takxe MoryT
B/INATb Ha NOBTOPHOe o6pa3osBaHue PCDD/F.

79.1.4 Mpn NpoxoxAeHUN 3aMeTHbIX KOHUEeHTpauuii 6poma unm iioga yepes CUCTEMbl OYUCTKM AbIMO-
BbIX ra30B B HEKOTOPbIX C/ly4YasX BO3MOXHO OKpallnBaHWe AbIMOBbIX ra3oB B Xe/ITO-KOPUYHEBLIA UAN NNI0-
Bblil UBETa COOTBETCTBEHHO. lo6aBneHne Na2S20 3 npu HEO6X0AMMOCTU NN HA MOCTOSAHHOW OCHOBE NpefoT-
BpaljaeT BO3HUKHOBEHME 3TOro adhekra.

7.9.2 Mopaxopbl K cOKpaleHUto BbI6pocoB NnapHuUkoBblx razos C 02, N20

CyuwecTByloT ABa crnocoba cokpaleHns BbI6POCOB MapHUKOBbIX ra3os:

- noBblleHne 3P (PeKTUBHOCTN peKynepaLummn aHeprum n sHeproobecneyeHns:

- KOHTpoOsib Bbl6pocoB C 02 3a cyeT UCMO/Ib30BAHUSA CUCTEMbl OYNCTKN AbIMOBbIX Fa30B.

Bo3moxHO o6pa3oBaHue kapboHaTa HaTpusa nNpu peakumn C 02 B AbIMOBbIX razax ¢ NaOH.

BbI6pocChl 3aKMCcKU a3oTa NP CXUraHUM OTXOA0B MOTyT NPOU3ONTU B pesyrnbTarte:

- Mcnofnb3oBaHUA 60/1€0 HU3KUX TeMMepaTyp CropaHus: Kak NpaBW/io, 3TO CTAHOBUTCS 3aMeTHbIM Npwu
Temnepatypax Huxe 850 X :

- UCNONb30BaHUA U36MpaTesIbHOro He KaTa/iInTUYeCKOro BOCCTAHOBJ/IEHUSA A1 COKpalleHna copepxa-
HuAa NOx {ocobeHHO TaM. rae B kayecTBe peareHTa NCNOMb3yeTCsA MOYEBUHA).

OnTumanbHas Temnepatypa 415 O4HOBPEMEHHOro cokpauieHnsa ob6pasoBaHma NOx n N20 HaxoauTcsa B
aAnanasoHe 850 X — 900 X . B ycnosusax, Kkorga temnepaTtypa nocse kamepbl cropaHus csblwe 900 X . Bbl-
6pocbl N20 wusku. BbiBpocbl N20 npu ucnosb3oBaHUn n3bnpaTeslbHOro KatasIMTUYeCcKoro BOoCCTaHOBIEHUSA
TakXe HU3KM. Takum obpasom, ecnm TemnepaTypa ropeHus HaxoamuTtcsa ceBbiwe 850 X . n3bupaTesibHOe He-
KaTa/IMTM4Yeckoe BOCCTaHOBJIeHNE AB/ISAETCA, MO CYTU, eJMHCTBEHHbIM 3HauYNUTe/IbHbIM UCTOYHUKOM BbIGPOCOB
N20 Ha coBpeMeHHbIX YyCTaHOBKaXx AJ1 CXUraHUs OTXOM0B.

Ecnn KOHTPONb He ocyliecTB/IAeTCA A0/DKHbIM 06pa3oM, TO MCNOJ/Ib30BaHWe N3bnpaTesibHOro HekaTa-
NINTUYECKOro BOCCTAHOB/IEHUSA, OCOGEHHO C MOYEBUHOWM, MOXeT NPUBECTU K yBEe/IMYEHUIO BbIGPOCOB 3aKucu
asoTa. Kpome TOro, BO3MOXHO Bble/ieHMe 3aKNCK a30oTa B Nnpoueccax, rge KAcnopog nogaetca An1s nosyde-
HUA Cyb-CTeXMoMeTpuyecKoro coctaea (Hanpumep, Npu rasmukaummn n NnMponn3e), a Takxe B Neyax c nces-
[00XWXKEHHbIM C/10eM, paboTarLwWwmnx Npu onpeaesieHHbIX YCI0BUAX.

YTo6bl n36exaTb BbIGPOCOB 3aKMCK a30Ta, UCMONb3YIOTCA cnefyloline MeToAbl:

- CHWXeHWe O03MPOBKM peareHTa M3bupaTeslbHOro HekaTa/IMTUYECKOro BOCCTAHOBJIEHUSA NyTeM ONTu-
MU3aumn npouecca n3bnparesbHOro HekaTaIMTUYECKOTo BOCCTAHOBJ/IEHUS.

- BbIGOp ONTUMa/bHOrO TeMNepaTypHOro okHa ANA BBe[eHWs peareHTa nsbupartesibHOro HekaTannTm-
4eCKOro BOCCTaHOBJ/IEHUSA;

- NCNosib30BaHue MeToA0B MOJENNPOBaHUSA NOTOKOB A1 ONTUMU3ALUN MECT pa3meleHns OPCYHOK:

- MpoeKTMpOBaHWe C y4eToM obecneveHus apPeKTUBHOro CMelWnBaHNA rasa c peareHToOM B COOTBET-
CTBYIOLWEN TeMNepaTypHOI 30He:

- UCMoJib30BaHne amMmMunaka BMeCTO MOYEBUHbI NPU U36MpaTe/iIbHOM HeKaTa/IMTUY4eCKOM BOCCTaHOBJIe-
HUW.
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