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BBeaeHue

B HacTosiLee BpeMsi B GONMbLUMHCTBE CTPaH CXUraHne UCNOmMb3yeTCA NMPU YHUUTOXEHUU Pa3NUYHbIX BU-
[10B OTXOA0B U 06bIYHO SIBNSETCS TONMbKO YaCTbi0 KOMMMEKCHON cucTembl 06palLleHns ¢ 0Txo4amu, Hanpas-
NEHHOV Ha NUKBUAALMIO 0TX0A0B, 006pasyroLLMXCA B MPOLIECCE XU3HEeAEATENbHOCTU YEnoBeKa.

BbICTpoe TeXHONOrMYeckoe pa3suTne, Habngaemoe B TedeHue nocnegHux 10—15 ner, okasano snu-
SIHWE W Ha PasBUTME CEKTOpa CXKMraHWA OTXO4OB. BONbLUMHCTBO M3MEHEHUI 3akoHoaaTensHon 6asbl ObIno
CBSI32HO C Pa3sBUTMEM pErnameHTauun Xo03aNCTBEHHOW AEATENBHOCTU, YTO NOBMEKNO 3a COOOW, B YACTHOCTH,
HeoBX0AMMOCTb COKpaLleHus BbIBpocoB B aTMocdepy, 06pasyomxcsa B pedynsrate paboTbl NPOMBbILLAIEH-
HbIX YCTAHOBOK. ONTUMKU3ALMSI TEXHOTIOTMYECKUX NPOLIECCOB — NPOLECC HEMPEPbIBHbIN: B HACTOALLEE BPEMSA
[ANS CKUraHMsl OTXOZ0B pa3pabaTbiBalOTCsl TEXHOMOMMU C YNYYLLEHHbIMU (MO CPABHEHWIO C TPAAULMOHHBLIMM)
3KoHOMUYeckumin (Gonee HU3Kasi CTOMMOCTb) M 3Konornyeckumn (Gonee BbICOKAA 3KONOrMYECKasa pesynbra-
TUBHOCTb) XapaKkTEPUCTUKAMMU.

OCHOBHas LeNb CXXUraHUsi 0TXO40B — 3TO COKpaLleHMe ux o6bema ¢ 04HOBPEMEHHBLIM CHUXKEHUEM He-
raTUBHOIO BO3AENCTBUSI OTXO0B HA OKPY>KaIOLLYIO Cpeay U 300pOBbE YEnoBeka; nocneaHee ocyLecTBNsAeTca
C NOMOLLIbIO YNaBMBaHUA (M COOTBETCTBEHHO KOHLIEHTPUPOBAHUA) UK AECTPYKLUMM NOTEHLUMANBHO ONAaCHbIX
BELLECTB B COCTaBe BbIGPOCOB ALIMOBLIX ra30B.

CoxmuraHue 0TX0A0B NpeacTaBnser coboi okucneHue dpakumin, CoaepKaLUMxcs B 0TX04aX U CNOCOOHbIX
K ropeHuto. B npouecce cxuraHus o6pasytorcs ra3aoobpasHblie NPoAyKTbl FOpeHus, 6onbLIas YacTb KOTOPbIX
MOXeT ObITb MCNONb30BaHa AN BbIpaboTkn Tennosoi aHeprun. OpraHndeckue cybcraHumm, cogepxaimecs
B OTX0JaxX, ropsiT Npu AOCTUXEHMM HEOOXOAUMOI TEMNEPATYPbI BO3rOPAHWUA U HANTMUUM KOHTAKTa C KMCNOPO-
AoM. daKTUYeCKU NPOLECC rOPEHNs NPOUCXOAUT 3a CEKYHAbI B ra3006pa3sHoii ¢hase ¢ 04HOBPEMEHHBIM Bblae-
neHnem sHepruu. B Tom cnyyae, ecnu TeNIOTBOPHasA CnocoGHOCTb OTXOA0B U Nojaya KMCHopoaa SABnSATCS
[OCTaTOYHLIMU, 3TO NPUBOAMT K LIEMHONM TENSOBOM peakuum 1 camonoaaepxvBaloLLeMycs FOpeHUIo, TO eCTb
HeobBXx04MMOCTL B Mogave Apyroro Tonnmea oTnajaer.

Mpu BbIGOpPE CUCTEMBI TA300MUCTKM NMPU CXKUraHMKM OTXOAO0B HEOBXO0AUMO YyUMUTLIBATbL crieayiowyue dak-

TOPbI:

- TUN OTXO[0B, UX COCTaB U BO3MOXHble UBMEHEHUSA COCTaBa OTXO/0B;

- COCTaB [1bIMOBbIX ra308, 0GbEM M CKOPOCTb U3MEHEHUI B COCTaBE;

- LieneBble NnokasaTenu nNpeaenbHbiX 3Ha4YeHUii BbIBPOCOoB;

- Hanu4ne HakonmneHHbIx/nepepaboTaHHbIX OCTATKOB, 0O6PA3YIOLLIMXCSA MOCNE ra3004UCTKM;

- COBMECTMMOCTb CO BCEMMU SNIEMEHTAMMW NPOLECCa CXXUraHUa OTXOAO0B (AN AEWCTBYIOMX Npeanpu-
ATUN);

- CHWXEHUE BbIOPOCOB;

- pasMeLLeHMe pasnuyHbIX YCTPONCTB ra3004UCTKM NO BO3SMOXKHOCTM Takum o6pasom, 4ytobbl Temnepa-
Typa AbIMOBbLIX ra30B CHUXaracb No Mepe WX NPOABMKEHUSA OT KOTNAa K AbIMOBOM Tpybe.

Hacrosawwii ctanagapt pazpabotaH Ha OCHOBE MOSOXEHMIN €BPONEenCcKoro CnpaBovHMKa Hanny4LWwmx ao-
CTYMHbIX TEXHOMOrMit «EBponeiickas komuccusa. KOMNNeKCHoe npeaynpexxaeHne u KOHTPONb 3arpsA3HeHui.
CrnpaBoYHOE PYKOBOACTBO MO HAWMYYLIMM AOCTYMHbIM TexHonorusm. Cxuradne orxonos. Asryct 2006 r.»
(«European Commission. Integrated Pollution Prevention and Control. Reference Document on Best Available
Techniques for the Waste Incineration. August 2006») u ¢ yyetom Oupektus Esponeiickoro Cotosa: upekrusa
Esponeiickoro MapnameHTta n Cosera EC 2000/76/EC «O cxuranumn otxogosy (Directive 2000/76/EC of the
European Parliament and of the Council of 4 December 2000 on the incineration of waste); Oupektusa Eepo-
nenckoro MapnameHta n Coeta EC 96/61/EC ot 24 ceHTabps 1996 roga «O KOMNNEKCHOM npeaynpexneHun
1 KOHTpone 3arpsasHeHuin» (Council Directive 96/61/EC of 24 September 1996 concerning integrated pollution
prevention and control).

MeToabl, BKNIOYEHHbIE B HACTOSILLMI CTaHAApPT, NPEACTaBnAT cOBO0M Hannmy4yLUMe AOCTYNHbIE TEXHOMO-
TUK, NPUFOAHBIE K NPAKTUYECKOMY BHEAPEHMIO U 06ECNeYnBaloLLIME BbICOKUI YPOBEHb 3aLLUTbI OKPY>KatOLLEN
cpeabl. B HacToAWMIA cTaHAAPT MOTYT BHOCUTLCS M3MEHEHWUS U JOMOMHEHUS, YTO CBA3AHO C JOCTUMKEHUAMU
Hay4YHO-TEXHUYECKOro Nporpecca U NosiBReHUeM HOBbIX MOAXOA0B U TEXHOMOrMIA B o6ractu obpalleHus ¢ oT-
Xxoaamu.
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HAUMOHANBbHBIN CTAHOLAPT POCCUNCKON GEJEPALUUMN

PecypcocbepexeHue
HAUNYYLWIME OOCTYNHbLIE TEXHONOIMA
O6paboTka OTX0AALMX ra30B NPU CXKUraHUU OTXOA0B

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

DNara BBeaeHnsa — 2015—01—01

1 O6bnacTtb NnpuMmeHeHusi

Hacrosimii ctaHgapT ycraHaBnuBaeT Haunyylume AOCTYNHbIE TEXHOMOMMM 9KOrornyeckn 6esonacHom
06paboTKU OTX0AALLMX ra30B NPU CKUFAHUKU OTXOA0B.

Hacrosiuii ctaHgapt pacnpoCTpaHAEeTCa Ha aTanbl TEXHONOrMYECKOro Lukna oTxogoB, B TOM yucne
OMacHbIX, NPeAHAa3HAYEHHbIX AN 3KOMornyeckn 6e30macHOn NMUMKBUAALMM OTXOAOB MYTEM WX YTURM3aLMU
U/vunu yaaneHus Ha NMUEH3MPOBAaHHbIX AN 3TUX Lenen oObekTax.

Hacrosimii ctaHgapt He pacnpocTpaHsaeTcs Ha cnocobbl 06paboTkm OTXOAALUMX Fa30B NPU CKUTAHUM
XUMUYECKMX, BUONOrMYECKUX, paaMoakTUBHBLIX U BOEHHbLIX OTXO40B.

MMonoXeHusi, yCTaHOBMNEHHLIE B HACTOSILLEM CTaHAaapTe, NpeAHasHaveHbi AN NPUMEHEHUA B HOpMa-
TUBHO-NPABOBOW, HOPMATUBHOW, TEXHUYECKOW U MPOEKTHO-KOHCTPYKTOPCKOM AOKYMEHTALMM, a TaKkke B Ha-
YUYHO-TEXHUYECKOW, YH4EBHOM U CpaBOYHOI NUTEpaType NPUMEHNUTENBHO K NPOLIECCaM BOBIIEYEHMS OTXOA0B B
X035ICTBEHHbIN 000POT, 0becneunBas Npu STOM 3aLUMUTY OKpPYXaloLLei cpefbl U 340POBbs NIOAEHN.

2 HopmaTtuBHbIe CCbINKU

B HacTofsLEM cTaHAapTe UCMONb30BaHbI HOPMATUBHbLIE CChIMIKM Ha CrieayioLLme CTaHaapThl:

FOCT P 52104 Pecypcocbepexenune. TepMuHbl U onpeaeneHus

FOCT P 54097 PecypcocbeperxeHue. Haunyuwme aoctynHble TexHonorun. Merogonorusa uaeHtudu-
Kaumm

FOCT P 54098 PecypcocbepexeHnue. BropuuHblie MatepuanbHble pecypcbl. TEpMUHBI U onpegeneHus

FOCT P NCO 14050 MeHeaXXmeHT OKpyXKaioLlen cpeabl. Cnosapb

MpumeyvyaHue — lNpy Nonb3oBaHUM HACTOSALLUM CTaHAAPTOM Liernecoobpa3Ho NpoBEPUTE AeWCTBUE CCINOYHBIX
CTaHAapToB B UHPOPMaLMOHHON cucTeMe obLLero nonb3oBaHns — Ha oduLUansHoOM caiite PefeparnbHoro areHTcTBa no
TeXHUYeCKOMY perynmpoBaHmMio 1 METPONOrun B CETU VlHTepHET Unu no exeroqHoMy I/IHLbOpMaLWIOHHOMy yKasaTteno «Ha-
LioHankeHble cTaHAapThl», KOTOPLIA ony6nvMKkoBaH Mo COCTOSAHMIO Ha 1 STHBapsi TEKYLLEro roaa, U no BbiNyckam exemecs -
HOro UHPOPMALMOHHOrO yKasaTens «HauuoHanbHble cTaHfapThi» 3a TeKyLUMiA rof. Ecrv 3aMeHeH cChifIovHbIi cTaHaapT,
Ha KOTopblil AaHa HeaaTUPOBaHHaA CChirika, TO peKOMEeHAYETCA UCMOoNb3oBaTh AEWCTBYIOLLYIO BEPCUIO 3TOrO CTaHaapTa
C Y4ETOM BCEX BHECEHHbIX B aHHYI0 Bepcuto UsMeHeHWn. Ecnu 3aMeHeH CehInoYHbIii cTaHAapT, Ha KOTOpbIi AaHa faTu-
poBaHHaA CCblflka, TO peKOMeHAYyeTCA UCMNofib3oBaTb BEPCUIO 3TOM0 CTaHAapTa € YKa3aHHbIM Bbllie roqgoM yTBepXaeHuAa
(NpUHATHA). ECnun nocne yTBEPXXAEHUS HaCTOSILLEro cTaHAapTa B CCbINOYHbLIA CTaHAapT, Ha KOTOPLIA AaHa AaTUpoBaHHasn
CChIfika, BHECEHO U3MEHeHWe, 3aTparuBaloLLee NoroXeHne, Ha KOTOpoe flaHa cehifka, TO 3TO NONIoKEHWe PeKOMEHAYETCA
NPUMEHATL 6e3 yueTa AaHHOro M3MeHeHUs. Ecnu cebiNoYHblil cTaHAapT OTMEHEH 6e3 3aMeHbl, TO NONOXEHUe, B KOTOPOM
JaHa ccblifika Ha Hero, peKOMeHAYETCA NPUMEHSTTL B YacTW, He 3aTparuBaloLLeil STy CChINKY.

U3panue ocpuumnanoHoe
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3 TepMUHbI 1 onpeneneHus

3.1 B HacToqwem craHgapte npuMmeHeHsbl TepMmuHbl no MTOCT P UCO 14050, NTOCT P 52104, FTOCT P
54097, TOCT P 54098, a Takke crnegyoLme TeEpMUHbI C COOTBETCTBYIOLLMMU OMpPeaeneHnsaMu:
311

OpPraHM30BaHHbIf NPOMbILWIIEHHbI BbIGPOC: MPOMBbILLNEHHbIN BLIGPOC, NOCTYNAOLWWii B aTMocde-
py Yepes crieumarnbHO COOPYXXEHHbIE ra30X0Abl, BO3AYX0BOAbI U TPYObI.

[FOCT 17.2.1.04—77, cTarbsa 27]
31.2

HEeOpPraHM30BaHHbIN NPOMbILWIIEHHbINA BbIOPOC: [POMbILLNEHHbIN BbIOPOC, NOCTYNAaKOLWMIi B aTMOC-
chepy B BuAe HEHaNpaBneHHbIX MOTOKOB ra3a B pesynsrate HapyLUeHUs TepMETUYHOCTU 0B0opyA0oBaHUS, OT-
CYTCTBUS UM HEYAOBNETBOPUTENBHON PaboTbl 060PYA0BaHMSA NO OTCOCY rasa B MecTax 3arpy3sku, BbIrpy3Ku
NN XpaHeHusa npoaykra.

[FOCT 17.2.1.04—77, cTarbs 28]

MpuMeyaHue — HeopraHu3oBaHHbIE BbIGPOCH 03HAYAOT HE NPeyCMOTPEeHHBIE 3apaHee U He NpefoTBpaLleH-
Hble BBIGPOCHI B aTMOCEpY ChIpbs M/UMW NPOAYKTOB NMPOMBILLSIEHHbLIX MPOLECCOB, He NPOLUEALMX Yepes UnLTPbl Uiu
KOHTPOSbHblE MeXaHU3Mbl, NpefHasHauYeHHbIe AMS NPefoTBpaLleHNs UNi CoKpaLleHUs 3TUX BEIGPOCOB NMGO ANs NOMHOM
UINW YaCTUYHOMN OUYNCTKM UX OT OMacHbIX NpUMeceli Nepes cOGPOCOM B OKpYXatoLLyto cpeay.

313

oumncTtka rasa: OTaeneHue OT rasa unu npeepalieHue B 6e3BpegHoe COCTOSIHUE 3arpsasHAIOLLMX aT-
Mocpepy BELLECTB.

[FOCT 17.2.1.04—77, ctarbsa 30]
3.1.4

NpOMbILWSIEHHAs OYMCTKA ra3a: OuKCTKa rasa C Lienbio NocneayioLLei yTunusauumu unm Bosspara B
MPOW3BOACTBO OTAENEHHOrO OT ra3a UnK NPEBPALLEHHOr0 B 6e3BpeaHOe COCTOSHWE NPOAYKTA.

[FTOCT 17.2.1.04—77, ctatba 31]

4 Leneakonorunyeckue cTparerum neatersribHOCTU

4.1 ®akTopbl, yYUTbiBaeMble NPU BblIGOpe CUCTEM OYUCTKN OAbIMOBbIX ra3oB

Mpun BbLIGOPE CUCTEMBI FA3004MUCTKM YUUTLIBAKOT CREAYIOWMIA (HeumcyepnbiBalowWwmii) nepevyeHb 00Lwmx
hakTopoB:

- TUN OTXOAOB, UX COCTaB U BO3MOXHbIE U3MEHEHUSI COCTaBa OTXOZ0B;

- TUN NpoLecca ropeHust U pasmep neuu;

- Temneparypa noToka AblMOBbIX [a30B;

- COCTaB AbIMOBbIX ra30B, 06bEM U CKOPOCTb UBMEHEHMIT B COCTAaBE;

- LeneBble NokasaTenu nNpeaenbHOro 3Ha4eHusi BbIGPOCOB;

- OrpaHu4eHns No cOpOCy CTOYHBIX BOA;

- TpeboBaHNA K BUAUMOCTM AbIMOBOTO LWnenda;

- [OCTYMHOCTb 3€MNEOTBOAOB;

- Hanu4ue HakonneHHbIx/nepepaboTaHHbIX OCTATKOB, 0OPAa3YIOLLMXCA MNOCNE ra3004UCTKH;

- COBMECTMMOCTb CO BCEMM SfIEMEHTAMM NPOLIECCa CKMIraHUs 0TX040B (ANs AENCTBYIOLUMX NPEeaAnpPUATH);

- Hanu4ue n CTOMMOCTb BOAbI U APYIMX peareHToB;

- BO3MOXXHOCTU SHEprocHabxeHus (HanpumMmep, pekynepauun Tenna ot ckpybbepos);

- Hanu4ue cybcuanii Ha BblpabaThiBAEMYIO SHEPTUIO;

- AonycTumMbIin cBOp 3a npuem NOCTynarLMxX 0TX0A0B (CYLLECTBYIOT KaK PbIHOYHbIE, TaK U NONUTUYe-
ckne akTopsl);

- CHWXeHue BbIBpOCOB;

- 6opbba ¢ wymowm;

- pasMeLLeHne yCTPONCTB ra3o0uUCTKU NO BO3MOXHOCTW Takum obpasom, 4ToObl Temnepartypa AbiMO-
BbIX ra30B CHWXanacb No Mepe WX NPOABUXKEHUS OT KOTIA K AbIMOBON Tpybe.
2
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4.2 CokpaweHue BbIGPOCOB Nbiiu

4.2.1 MpumeHeHne cUcTeMbl AN YNaBnUMBaHWA NbINU U3 AbIMOBLIX rA30B, KaK NPaBKIo, CHUTAETCsA He0b-
XOAUMbIM A5 BCEX YCTaHOBOK NO CXUraHWIO0 0TX0A0B. B 7.1—7.4 paccmartpuBatoT BO3MOXHOCTb pasMeLLEHUs
3Tana neineyaaneHus 40 NocneayLwmx aTanoB CUCTEMbl OUYUCTKU AbIMOBbIX ra30B, TO €CTb NpeaBapuTesbHoO-
ro ynasnuBaHWA MblSn, UK NOCE CUCTEM OYUCTKU AbIMOBbLIX ra30B, TO €CTb B Ka4eCTBE NOCneaHel CTyneHu
CUCTEMbl OYUCTKM AbIMOBBIX ra30B. B HEKOTOPbLIX Cryyasx NPUMEHSETCa ABOVHAs unbTpaums, KOTOpPYH pac-
cMmarpusatot B 7.3.

4.2.2 BbiGop 060opyaoBaHus Ang ynaenuMBaHWUs Nbifiv U3 AbIMOBbLIX ra30B OCYLLECTBSAOT B COOTBETCTBUM
CO criegyoLwymy napameTpamMu:

- 06beMbl NOCTYNNEHUs YacTuL B NOTOKE rasa;

- CpeaHuin pasMmep 4actuu;
pacnpeaeneHue pasMepoB YyacTul;
pacxop rasa;

Temnepartypa AbIMOBbIX ra30B;

- COBMECTUMOCTb C APYTMMU KOMMNOHEHTaMKU CUCTEMbI OMUCTKW AbIMOBLIX FA30B B LieSiom, T. €. obLias
onTMmu3auua npouecca;

- NpeaenbHO AoNYCTUMAsA KOHLEHTPaLUUs NbifeBbiX BbIOPOCOB.

MpumMedaHue — HekoTopble NapaMeTpsl, HaNpUMep pacnpefeneHue YacTuL No pasMepamM Unu UX CpepHuii
pa3Mep, OMNpeAensiioT aMNMpUYeckn. JOCTynHele BapuaHTbl 06paboTki Unu yaaneHus ocaxaeHHO Nbinu Takke MOryT
BIUSATH Ha BLIGOP CUCTEMBI OYUCTKM JbIMOBLIX ra30B: HanpuMep, eCin CyLLIeCTBYET OTAerNbHas BO3MOXHOCTL 06paGoTku 1
MCMoNb3oBaHUsA 30MbHOM MbINK, TO CNeayeT obecne4mnTs ee pasaencHelil c6op.

5 CoumnanbHO-opraHu3auMoHHbIe CTpaTernm aesTenbHOCTH

5.1 Xosaincrayowme cyObeKkTbl, 3aHATbIE B 06nacTu obpalleHns ¢ oTxoaamu, NpoBOASAT MepPOoNpUATHS,
NO3BONSAIOLLME MPEAOTBPALLATb UMW CHWXKATb HEeraTMBHbIE BO3AENCTBUA OTXOAOB HA OKPYXAIOLLYIO Cpeay u
3[40pOBbE N0AeN.

MeponpusiTuss, no3esonsoLLMe npeaoTepallare UMM CHUXaTk HEraTMBHbIE BO3AEWCTBUA OTXOAOB Ha
OKPY>KaloLLIO Cpefy U 340pOBLE NioAeN, OCYLLECTBAT 6e3 yrpo3bl AN BOAHLIX 0OBHEKTOB, BO3AyXa, NOYB,
6uopasHoobpasus; LWyMOBbIX, UHPA3BYKOBLIX, YNTPA3BYKOBbLIX U BUOPALIMOHHBIX BO3AEHCTBUI PA3NUYHBIX
reHepUpyOLLUX UCTOYHUKOB; BOSHMKHOBEHWUS HEMPUATHBIX 3anaxoB; HapylleHus nanzwadta, NpupoaHbIX
U/MnNu UCTOPUYECKUX NAMATHUKOB.

5.2 Llenb coumanbHO-opraHu3aLUMOoHHbIX CTpaTernin AeATEeNbHOCTU — 3TO0 (hOPMUPOBAHNE AOCTAaTOMHOTO
YenoBeYeCcKoro noTeHumana, PUHaHCOBbLIX U HAYYHO-TEXHUYECKUX BO3MOXHOCTEN AN 06paboTku u yaaneHus
OMacHbIX 0TX040B; 3M(PEKTUBHOIO yNpaBneHns AEATENbHOCTLIO B 0ONacTu CxuraHus 0TX0A0B; NPoBeAeHUs
3 PEKTUBHBIX MepoONpUATUI No 6opbbe C 3arpA3HEHUEM OKpYXKaloLLel cpefibl B paMKax BCEX 3TanoB TEXHO-
NOrnYecKoro umkna obpatleHuns ¢ onacHbiMu oTxogamm (c6op, TpaHcnopTupoBaHue, 06paboTka, MCNoNb3oBa-
HUE B KAYECTBE BTOPUYHBLIX PECYPCOB).

6.3 KoopaMHauua B3auMoaenCTBUA XO3SUCTBYIOWMUX CYOBLEKTOB C NOCTABIMKAMMU NEPBUYHbIX
OTX0AOB, NOANEeXaWMUX CKUraHNIO

KoopauHauus B3auMOAENCTBUS XO3ANCTBYIOLMX CYObEKTOB C NOCTaBLLMKAMM NEPBUYHbIX OTXOAOB He-
obxoaumMa Ans ynydleHWss BXOAHOTO KOHTPOJISA KaYeCTBa OTXOAO0B M YMEHbLUEHUS] pucka npu obpalueHum ¢
TBepAbIMU OCTaTkaMu, 06pasyloLMMUCA NPU CKUFAHUU NEPBUYHBIX OTXOA0B.

[aHHblii noaxoa NPUMEHUM Ans BceX 0OLEKTOB MO CHUraHWIO OTXOAO0B, OHAKO Haubonee Lenecoo-
6paseH ansa Tex 06BLEKTOB, KOTOPbIE MOMYYalOT U3 PasnMYHbIX MCTOYHUKOB NEPBUYHBIE OTX0AbI, 0Bnagaiowme
CYLLECTBEHHO Pa3NMUaloLLIMMMICS UNU TPYAHO KOHTPONUPYEMbIMU XapaKTepUCTUKaMU.

5.4 BBegeHue n nogaepxkKa CUCTEM IKOSIOTMYECKOr0 MeHeKMEeHTa

B kayecTBe Hauny4mx AOCTYNHbIX TexHonormin (HAT) paccmarpuBalor BeaeHne n NogaepXKy CUCTeM
3KONMOrM4ECKOT0 MEHEDKMEHTA, BKIIoHaloLLue B ce6s cneaylomue areMeHTbi:

- onpeaerneHue Ha ypoBHE PyKOBOACTBA NPEANPUATUS IKONOMMUYECKON MOSNIMTUKM NPEANPUATUS;

- NraHWpoBaHue U yTBepXKaeHUe HeoGXoaNMbIX 3TanoB NPOU3BOACTBEHHOIO NMPOLECCA;

- BHEAPEHUE nocrnenoBaresnbHbliX npoueayp ¢ y4eTomMm yCTaHOBIEHUA CTPYKTYpPbl CONOAYUHEHHOCTU U
OTBETCTBEHHOCTH;
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KOMMNETEHTHOCTb, MOBLILLEHUE KBanNUUKaLMn COTPYAHUKOB;

[IOKyMEHTMPOBaHME 1 3(PMEKTUBHLIA KOHTPOSNb TEXHONOTNYECKUX NPOLIECCOB;

- BHEAPEHWE NPOrpamMmmM TEXHUYECKOTO 00CMY)XMBaHUS;

oGecneyeHne roTOBHOCTM K aBapUAHBIM U YPE3BLIYANHLIM CUTYaLMSIM U CBOEBPEMEHHOE pearupoBa-

HUe;

obecneyeHne COOTBETCTBUA TpeBOBAHMAM 3aKOHOAATENLCTBA B 06NacTu OXpaHbl OKpY>aloLlen cpe-
Abl.

5.5 Meponpuarua, cnoco6cTByOWMEe 06ecneYeHunIo peannsauum NPUHLUNOB HaUNYYIUX
[OCTYMHbIX TEXHONOIMMN

MeponpusaTtusa, cnocobcrsylowpme obecneveHuto peanusauuu npuiyunos HAT, BkniovaioT B ceds:

- “ccrneaoBaHUe U OLIEHKY NpoLIecca MEHEMKMEHTA U NPOLUEAYPbl ayauTa akkpeaUTOBAHHLIM OpraHoM
no ceptucduKaLum Unm BHELLHUM BePUUKATOPOM CUCTEM 3KONOTMYECKOTO MEHEIKMEHTA;

- MOAroTOBKY M nybnukauuio (M, BO3MOXHO, BHELLUHIOW Banuaaumio) perynspHoOro aKornorn4eckoro oT-
yeta, B KOTOPOM MPUBOAST BCE CYLLECTBEHHbIE BO3[1ECTBUSA 0OBEKTA HA OKPYXXKAIOLLYIO cpelly U NpOBOAAT
€XXEroAHOEe CPaBHEHME C IKONMOTMYECKUMU LIENSIMU U 3aa4aMu, a TaKKe OTPacneBbIMU MHAEKCAMU;

- BHEAPEHUE MEXAYHAPOAHbIX CUCTEM IKOMONMUECKOr0 MEHEDKMEHTA U ayauTa.

6 PecypCHO-NOrMcTuyeckmne cTparerum geaTeribHoCTun

6.1 OnTMMM3aLuna 3HepronoTpedneHus

HekoTopble noaxoabl kK 06paboTke AbIMOBbLIX FA30B MOMYT 3HAUUTESIbHO YBENUYNTL OOLLYIO SHEeproem-
KOCTb NpoLecca CXMraHusl, No3ToMy CrieayeT yYuTbiBaTh AOMNOSNHUTESNbHBIE NOTPEGHOCTU B 3HEPTUM, BbI3BAH-
Hble He0OX0AUMOCTbIO COOTBETCTBUSA NpeaenbHbIM 3Ha4YEeHUAM BbIOPOCOB:

- COKpavlieHue BbIOPOCOB MbIfK, BKMIOYAA TOMOYHYIO 3011y (COAEpKALLYIO CBA3aHHbIE NbINbIO METAnNbI U
UX COeMHEHNR), Kak MpaBumno, Tpebyer AONONHUTENbHOW UNLTPaLUK U yBENUYUBAET obLiee dHepronoTpe-
OneHue;

- cokpauieHne BbiGpocos NOy Hike 100 Mr/m3 yawie BCero JO0CTUraeTcsi ¢ MOMOLLBIO CENEeKTUBHOTO
kaTanuTuieckoro BocctaHoeneHus NO, (SCR). Ecrnin npu cxuraHum 0TX010B PEKYNepupyeTcs aHeprus, Heoo-
xoaumas Ans paboTbl AONOMHUTENLHO| CUCTEMbI FA3004UCTKM, TO 9TO MPUBOAMUT K CHUKEHUIO NPOAAXK SHEPrUU
Ha CTOPOHY;

- ecnu Temneparypa AbIMOBbIX Fa30B Ha BbIXOAE W3 KOTNA HUXKE TOYKM POCHI KUCNOTLI, TO ANA Harpesa
AbIMOBBIX ra3oB OyaeT HeobxoanmMa LOMNOSNHUTENbHAS SHEPTUS;

- pasMeLleHue 9NEeMEHTOB CUCTEMbl OYUCTKM AbIMOBbLIX ra30B AOMKHO OCYLUECTBNATLCS Takum obpa-
30M, 4YTOObI anemMeHTbl, TpebyloLue NpuMeHeHUs BbICOKUX pabounx Temnepatyp, Bbinu pacrnonoxeHs! nepeqn
TEMM dneMeHTamm, KOTopble paboTaroT npu Gonee HU3KUX Temneparypax; 8To NPUBOAMUT K CHIDKEHUIO 0BLIero
3HepronoTpebneHns CUCTEMbI Fra3004UCTKM (OAHAKO B HEKOTOPBIX CIy4asnX STOro Hernb3si AOCTUYb, HanpuMep
AN CENEKTUBHOIO KaTanuTUYeCKoro BOCCTAaHOBMEHUS, Kak NnpaBuno, TpebyeTcs YncTblii ras, u aTot 6rnok gon-
>XeH ObITb YCTAHOBNEH MOCNE CTYNEHel 04nCTKM, Tpebyiowmx 6onee HU3KOW TeMmepaTypbl raa).

6.2 OnTUMKU3aLUA CUCTEMbI OYUCTKU AbIMOBLIX ra3oB

Mpu onTMMM3aUMKU CUCTEMBI FA3004UCTKN LIENecoobpasHO PacCMOTPETb CUCTEMY OYUCTKM AbIMOBLIX ra-
30B B KayecTBe eMHOro Uenoro. 3To 0COGEHHO akTyasnbHO ANS yAaneHus 3arpsasHAoLLMX BELLECTB, Tak Kak
TEeXHOMNOrMYeckne eAMHNULbI YacTo B3aUMOAENCTBYIOT Mexay coboit, obecneynBas NnepBUYHOE CHUXEHNE KOH-
LeHTpaLuMn HEKOTOPbIX 3arpA3HAIOLLMX BELLEeCTB HA OAHUX YCTPOWCTBAX NPU OA4HOBPEMEHHOM YBENUYEHUMN UX
KOHLEHTpaumMu — Ha Apyrux. B 3aBUCUMOCTU OT nocnefoBaTenbHOCTU pasMeLLiEHUS PasnUYHbIX YCTPONCTB
MOTYT ObITb AOCTUTHYThI PA3NUYHbIE YPOBHU INMEKTUBHOCTYU OYMCTKM AbIMOBBIX ra30B:

- ecnu NblfieynoBUTENbHAS Kamepa ¢ PyKaBHbIMU MNETPAMU pacnonoXeHa nocrne Mecra Beoja pea-
reHTa (B AONOSNHEHKUE K 0BECnbINMBAHNIO), TO OHA paboTaeT Takke B Ka4eCTBe AONONHUTENBHONW PeaKLMOHHO
kamepbl. PykaBHble MnbTpbl cnyxar Ans 06paboTku KUCMbIX ra3oB, razooBpasHbiX METannoB (Hanpumep,
PTYTH K KAAMUSA), @ TAKXKE CTONKUX OPraHUYECKUX 3arpsisHUTEnei;

- B AOMornHeHne kK 06paboTke KCMbIX ra3oB CKkpybOepbl UCNONb3YIOTCA ANA 3axBata HEKOTOPbIX YacTuL,
W PTYTU, €CNK BOAOPOAHbBIN NOKa3aTenb ABMAETCSA AOCTATOYHO HU3KUM UM UCMOIb3YIOTCA CreunanbsHble pe-
areHTbl;
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- SCR paspyLwiaeT AUOKCUHbI, €CNIU OHO CNPOEKTUPOBAHO COOTBETCTBYIOWMM 06pa3oM (C TOUKU 3pEHUSA
pasmepa);

- agcopbunsa akTMBMPOBAHHbLIM Yriiem U GypOYrofbHbIM KOKCOM NO3BONAET yAANATH AUOKCUHBI, PTYTb U
Apyrue seulectsa.

7 npOVISBO,D,CTBeHHO-TeXHOﬂOFM'-IeCKVIe cTpartermm oeAaTesibHOCTU

7.1 MpumeHeHne NpeaBapuUTesIbHOro aTana obecnbINMBaHNA nepea APYroin o6padboTKon
ObIMOBBIX ra3oB

7.1.1 Ons npeaBapuTensHOro 0BecnbINMBaHNS AbIMOBbIX ra30B UCNOMb3YIOT Creayowwme CUCTEMBI:

- 9MNEKTPOCTaTMYECKUE NbINEeynoBUTENN, B TOM YACME MOKPbIE 3MEKTPOCTaTUYECKUE MbINIEYNIOBUTENMU,
KOHAEHCALMOHHbIE 3MEKTPOCTaTUYECKNE MblNeyNnoBUTENH;

- MOHU3ALUMOHHbIE CKPYBOEpLI C BOAAHBIM OPOLLEHUEM;

- PYKaBHbIE WU TKAHEBbLIE (PUNLTPSI;

- ueHTpobexHble cenapaTtopbl U MHOTOKaHanbHbIE LIEHTPOOEXHbIEe cenapaTopbl.

7.1.2 MNMpeaBaputenbHOe yaaneHue Nbinu CokpaLlaeT Harpysky Ha nocneayoLme CUCTeMbl OUUCTKU Abl-
MOBbIX FA30B: CHUXAETCH ONMaCHOCTbL UX 3aCOPEHNS, MOXHO CHU3UTb UX MPOU3BOAUTENBHOCTb, YTO Aanee no-
3BOJSIUT UCMOSIb30BAaTL PACMOSIOKEHHBIE SIEMEHTbI ra3004MCTKN, UMEIOLLME MEHbLUME rabapuTHbIE pasMepbl,
U COOTBETCTBEHHO CHU3UTb 3aTpaThl HA HUX.

CneayeT NposiBNSATb OCTOPOXXHOCTb B OTHOLLEHWWU YPOBHSA 30Mbl B OyHKEpPE, a Takke B OTHOLUEHUU KO-
TEnbHOro Lwnaka (0CoGeHHO ecnu pykaBHble PUNLTPbI YCTAHOBMNEHBI HEMOCPEACTBEHHO NOCNe KOTna), YToObI

npeaoTBPaTUTL ONACHOCTb BO3SHUKHOBEHUSA noxapa.
7.1.3 B Tabnuue 1 npeacTaBneHO CpaBHEHWE Pa3NUYHbLIX CUCTEM MblfeyaaneHus, NCnomnb3yemblx Ha
npeaBapuUTenbHbIX U 3aBepLUaloLLMX 3Tanax obecnbinmBaHus.

Tabnu ua 1— CpaBHeHme CUCTeM nblneyganeHua, ucnonb3yemMblx Ha npeaBaputenbHbiX U 3aBeplLUuaolLnX STanax obe-

cnblnuBaHua
Cucrtema TunnyHas KoHUeHTpaLma MbeMMYLLECTBO HegocTaTok
nelneyganeHns B BbIGpOCAX, Mr/M3 pevMyL

LleHTpobexHble ce- MpoyHble,  OTHOCUTENbLHO | MNMpPUMEHSIOTCA TONMbKO ANS NpeABapu-
napaTopsl 200—300 NpocTble U HafeXHble TenbHoro obecnblnnBaHUs.
MyneTukaHanbHble MpuMeHsoTes Npu oxura- | OTHOCUTENbHO BLICOKOE 3HEpronoTpe-
LeHTpobexHble ce- 100—150 HWK OTXOA0B 6neHune (No cpaBHEHMIO C aAnNeKTpocTa-
napaTopsl TUYECKUMM MbINEYTIOBUTENSMA)
BnekTpocTaTnye- OTHOCUTENBHO Huskoe | Mpu ncnonb3oBaHMKU Npu Temnepary-
CKue cyxue nelney- OTr5p025 3HepronoTpebnexne. pax 450 °C — 200 °C BO3MOXHO 06-
nosuTenu MoXHo ucnonb3osaTb npu | Pasosaxue PCDD/F

TemnepaTyperasa 150 °C —

350 °C.

LLInpoKko NpUMEHSIOTCA Npu

CKUraHWM OTXO0A0B
BnekTpocTaTnye- B cocTosiHuM obecneunsatb | Manblit ONbIT UCMONbL30BaHWUA MPU CKU-
CKMe MOKpble nbl- OT5p020 HU3KWE KOHLEHTpauun 3a- | raHuW OTXOAOB.
neynosuTenu FPASHAKLWMX  BEWECTB B [ B ocHOBHOM NpUMeHsitoTcs nocre obe-

Bblbpocax. MHoraa npume- | cauinueaHus.

HAKOTCA NPU CXKUraHUU oT-

X108 O6pa3oBaHWe TEXHONMOrMYECKUX CTOY-

HbIX BOA.
PocT BUgUMocTK AbiMoBoOro wwneida

PykaBHble  nbine- LLinpoko npuMeHsitoTea npu | OTHOCUTENBHO BLICOKOE 3HEpronoTpe-
ynosuTenu MeHee 5 CXUraHUM OTXOA0B. GneHune (No cpaBHEHUIO C 3NEKTpOCTa-

Crioil  ocTaTka AeiicTay- | TUHECKMM MNbifeynoBUTENAMMK).

€T Kak [AOoMOfHUTENbHbIA | YyBCTBUTENbHEI K KOHAEHcauuMn BoAbl

cuneTp 1 Kak agcopbep 1 Koppo3uu
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7.1.4 OueHka NPMMEHMMOCTM NOAXOA0B K NpeABapuTeNibHOMY 00eCnbINMBaHUIO NpuBeaeHa B Tabnuue 2.

Tabnuya 2 — OueHka NPUMEHUMOCTM NOSXOAOB K NpeABapuTensHOMY 06ecnbinnBaHuto

Kputepuii OueHka npuMeHUMocCTU/NpUMeYaHne

[MpUMeEHNMO KO BCEM TUNaM OTXOA0B.
Bug otxopos
MoxeT He TpeboBaTLCA NPU HU3KUX KOHLEHTPAUMSIX NbIIA B HEOYULLEHHOM rase

[uana3oH pasmepoB npegnpu-

o Bes orpaHuuenuit
ATWA

Hosble/geiicTBytolwme npegnpu- | MpocTpaHcTBO MOXET GblTb (DaKTOPOM, OrpaHMYMBAIOLYMM WCMONb30BaHUE Ha
ATNS [ efCTBYHOLLMX NpesnpusATUsax

MexTexHonorndeckas coBMecTu- | Bonbluee BHUMaHME K KOHTPOMIO TeMrepatypbl TpebyeTcs npu NnpuMeHeHun py-
MOCTb KaBHoOro cunsrpa

npOCTpaHCTBO, HeobxoguMoe AnAa pasmMmeLlueHna JOMNOMHUTENBHON TEXHONOrU4e-

KntoveBble dakTopel
® P CKue eanHULbI

7.1.5 MNpeaBaputenbHblii 3Tan obecnbinuBaHusa nepea apyrovi 06paboTkon AbIMOBBIX ra3oB MPUMEHSIOT,
KOraa 305bHYIO Mbiflb MOXHO 06paboTaTh U MCNONb30BaTh B KA4€CTBE BTOPUYHBIX MaTEPUANbHBIX PECYpPCOB;
Korga TpebyeTcs ucnonb3oBaHue 060pyao0BaHMSA OUUCTKU AbIMOBBIX FA30B MEHbLLUEN MOLLHOCTU Ha Nocneayto-
wmx atanax (TpeboBaHusi NO NbINEBOW Harpy3ke CHUXKAIOTCA); koraa TpebyeTcs coBepLUueHCTBOBaHWE paboThbl
nocneayloLmx CUCTEM OMUCTKM AbIMOBBIX Fa30B; KOrga NPeanoYTUTENIbHO yaaneHue nonmxnopuaHoro ognbeH-
3onapagmokcmHa/nonuxnopuaHoro aubeHsodypana (PCDD/F) 40 MOKpPOW O4MCTKM ANA CHMKEHUA «3dhdrekTa
namsTny.

7.1.6 MNpu peanusayumn npeasapuTenLHOro o6ecnbinMBaHua Haubonee 3Ha4YMMbIMKU ABNAIOTCA cCneaylo-
LME KOMMIIEKCHbIE 9KONOrnyeckne Bo3aenNCTBUA:

- noTpebneHne 3Heprumu Npyu UCMONb30BAHUU PYKABHbIX (OMNLTPOB BbilLE, YEM B APYrUxX cuctemax 3a
cyeT GonbLUei NoTepU AABNEHUS;

- Ana paboTbl 9NEeKTPOCTATMYECKOTO NbineynoBuTenst Tpebyercs anekTpuyecTBo;

- o6pa3oBaHue 30MbHON NbINK NPU FTa3004UCTKE;

- KoHueHTpauusa PCDD/F B AbIMOBbIX Fa3ax MOXET YBENUMUMBATLCS BO BPpEMSA UX NPeObiBaHUA B 3neK-
TpOCTaTMYECKOM NblfeynosuTene, 0cobeHHo npu pabote npu Temneparypax ot 200 °C go 450 °C;

- OCTaTKW/0TX0Abl, 0Opa3oBaBLUMECH B CUCTEME OYUCTKU AbIMOBLIX ra30B, U 3051bHAA Nbiflb MOTYT ObiTb
M3BIeYEeHbl B Ciyvyae NpMMEHEHMs 9TOro NoaAxXoAa.

7.1.7 focTuraemMbie 3KOJSIOTMYECKUE NpeumMyecTea

CokpalleHue BbIBPOCOB AbIMOBbIX ra30B 38 CHET YMEHbLLEHUA Harpy3ku, co3gaBaeMol NOTOKOM YacTul,
Ha nocnegywouwme aranbl CUCTEMbl OYNCTKU AbIMOBbLIX ra30B.

M3BneyeHne 30MnbLHOI MbINK U3 0TX0A0B, 06Pa30BaBLUMXCA B CUCTEME OUYUCTKU AbIMOBLIX Fa30B, NO3BO-
NSET: COKpaTUTb 00bembl 0Opa3oBaHUA OTXO40B B CUCTEME OYMCTKU AbIMOBBLIX ra30B; NPOBECTU OTAENbHYIO
06paboTKy 30MbHON MbIMX C LUENbIO €€ UCMOSb30BaHUA B KAYECTBE MaTepuanbHOro pecypcea.

PasgenbHblii cOop dpakumii 0TX0AALLMX ra30B HE AACT HUKAKMX SKONOrUYECKUX NPeuMyLLecTB, eCnu
pasfeneHHole dpakuuy 3ateM BHOBb OyayT cMmeluaHbl. [1oaToMy HE0BXoaMMO paccMOTpPeThb BECb MpOLIECce
raso0uUCTKM ANIA OLIEHKM BO3MOXXHOCTMW peanbHbIX NPENMYLLECTB.

OnekTpocTaTuyeckme NbineynoBUTENU U LIEHTPODEXHbIE cenapaTopbl CAMOCTOSTENLHO HE MOryT obe-
CNeYnUTb AOCTMKEHUE NpeaensHO AOMYCTUMbIX NOoKa3aTtenei BbIOpOCOB NbIf: OHW NONE3HbI B KA4ECTBE npea-
BapuUTENbHbIX NbINEYNOBUTENEN U CNOCOBCTBYIOT AOCTUXEHUIO HU3KOTO YPOBHS BbIOBPOCOB NPU NPUMEHEHUU B
KOMOMHaLMKN C APYrMMU METOAAMM,

OpdekTUBHOCTL paboThbl LIEHTPOBEXKHOrO cenaparopa NOBbLILLAETCA B 3aBUCUMMOCTU OT NbINEBOW Ha-
rpy3ku, CKOPOCTU NOTOKA AbIMOBLIX rA30B, pasmepa u NMNOTHOCTU YacTuL, Nbinun. ECny 4acTuubl 3011bHONW NbifK
MEerKu, NOTHOCTb HM3Ka, a MblfieBas Harpyska 1 CKOPOCTb NOTOKA MEHAKOTCA, TO 9 PEKTUBHOCTL yAaneHns
NbIU LEHTPOBEXHBIMU cenapaTopamu orpaHudeHa. OBbIYHO MOXHO AOCTUYb KOHLEHTPALMKU NbINU HE HUXKE
yem 200—300 mr/m3.

OneKkTpocTaTu4deckne nblfeynoBuTeny MO3BONAKT AOCTUraTb CYLLUECTBEHHO 6onee HU3KMX 3Ha-
YEeHUN KOHUEHTpauuu nbiM N0 CPaBHEHUIO C (MHOroKaHamnbHbIMW) LEHTPOBEXHbIMM cenapatopa-
MW. B 3aBMCMMOCTM OT MX KOHCTPYKLUMM M pasMELLEeHWs B CUCTEME ra3004vUCTKM (B Hayane umm B KOH-
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ue srana obGecnbiNMBAHUS) M KONMMYECTBA NNACTUH KOHUEHTpauusa Nblnu B BbIOPOCAxX MOXET COCTaBUTb
ot 15 10 25 mMr/M3. [lOCTMKEHUE 3HaUEHUs1 MeHee 5 MI/M3 BO3MOXHO Npy1 UCNonb30BaHUM ABYX UMK Tpex nna-
CTUH U YBENUYEHUN NOBEPXHOCTH SMEKTPOCTATUYECKOrO NbINEYNOBUTENSA, YTO CBA3AHO C yBENUYEHMEM 3aTpar
1 NOTPEOHOCTM B NNOWAAAX AN YCTAHOBKK.

Oco6bIM BUAOM 3NEKTPOCTATUHMECKUX MNbINIEYNIOBUTENEN SABNAIOTCA MOKPbIE 3IEKTPOCTATUMECKUE Mbirle-
YyNOBUTENU, KOTOPbIE, KaK NPaBUIO, HE NPUMEHSIIOTCA NPU NpeaBapuUTENbHOM 006eCnbiNMBaHUKU BCNEACTBUE
TeMmneparyp AbIMOBbIX ra30B Ha 3TOM 3Tane. 3TU NbINeynoBUTENW UCMOSIb3YIOTCSI NPU AOOYUCTKE ra3oB nocne
npumeHeHus1 ckpybbepos.

PykaBHble punbTpbl 3P EKTUBHBI NPY yaaneHuu noinu. Npu ncnonb3oBaHMn pykaBHbIX (PUMLTPOB Yva-
CTO BBOAATCS peareHTbl AN hOpMUPOBAHUA TPYHTOBOYHOIO CMOSA HA pykaBax Ansi 3aLMThbl OT KOPPO3UK U CO-
Aencteua unsrpauumn (0cobeHHo npu rnybokow dunsrpayumn). Hanbonee 4acto ucnonb3yemble peareHTbl —
M3BECTb U aKTMBMPOBAHHLINA yronb. Icnonb3oBaHMe akTMBUPOBAHHOIO YINA CHUXKAET Harpy3Ky IMOKCUHOB Ha
nocneayoLue aranbl ra3004UCTKU; B MOKPbLIX CUCTEMAaX OH NOMOraeT COKpaTuUTb HaKOMJeHWe AUOKCUHOB B
martepuanax ckpybbepa scneacreue «addekra namsaTu».

7.2 NNpumeHeHue cucTtemM JOOYMUCTKM AbIMOBLIX Fa30B

7.2.1 Noaxoa cBA3aH C NPUMEHEHUEM CUCTEM AO0UYUCTKU AbIMOBBIX Fa30B AN OKOHYATENbLHOIO CHUKE-
HUS BLIOPOCOB MbINK NOCAE NPUMEHEHUA APYTUX CUCTEM OYUCTKU AbIMOBBIX FA30B, HO Nepefl OKOHYATENbHbIM
BbIMYCKOM [1bIMOBBIX ra3oB B armoccepy. OCHOBHbIE NPUMEHSIEMbIE CUCTEMBI:

- pyKaBHble PUNLTPbI;

- MOKpbI€ 9neKTpocTaTMieckne nbifieyroBUTENH;

- anekTpoauHamuyeckue ckpyboepnl BeHTypu;

- arnomepauuMoHHO-UNLTPYIOLLME MOAYIK;

- MOHM3UpyIoLWwme ckpyb6epbl C BOASHLIM OPOLLEHUEM.

YcTpoicTea AO0YMCTKM TaKkkKe NPUMEHSIOTCA ANA yaaneHus kanenb (0Co0eHHO mMenkux). OHM, Kak npa-
BMITO, NPUMEHSIOTCA B LIENsiX NOCNeayilowero npeaynpexaeHus o6pasoBaHns 3arpAsHAIOWMX BELLECTB, Ha-
npumep, npu n3bupaTenbHOM KaTanMTU4eCcKOM BOCCTAHOBNEHUMN.

7.2.2 OueHka NPMMEHMMOCTM JaHHOIO NoAXoAa npuseaeHa B Tadbnuue 3.

Ta6nuuya 3 — OueHka NPUMEHUMOCTU CUCTEM JOOYUCTKM ALIMOBLIX ra3oB

Kputepwit OueHKa NPUMEHUMOCTU/MpUMEYaHNE

Bug otxopos JononHuTensHoe cokpalleHne cofepXaHns TAeNbIX METaNoB (YHOC ¢ AbIMO-
BbIX ra30B) C UCMONbL30BaHWEM STUX NOAXOA0B MOBLILAET UX NMPUTOAHOCTL TaM,
rae TpebyeTca [OMNOMHUTENBHOE COKpaLleHne UX CoAepXKaHns

[vanasoH pa3mepoB npeanpusaTHii KpynHble npegnpuatua ¢ 60nbLWMM NMOTOKOM AbIMOBLIX FA30B MOMyT AOCTWMYb
Bonbluero cokpalleHus BeIGPOCOB NpU NPUMEHEHUM NogoBHbIX NOAXOA0B

HoBble/gercTBytowme npegnpusatusa | NpuMeHseTcs Ha HOBBIX M AeACTBYIOLMX NpeanpusaTusx.

MockonbKy NoAXo4 MPUMEHSETCA B KOHLEe TEXHOMOrMYeCcKoro npolecca — OH
XOPOLUO MOAXOAUT A4S UCMOMb30BaHUS NPY MOAEPHU3aLK NPeanPUATUA TaMm,
rae TpebyeTca cokpalleHne cogepKaHus nbinu.

[eicTByloLne NpefnpUATUS, Ha KOTOPbIX YXe JOCTUrHYTbI HU3KWE YPOBHU Bbl-
Bpocos (<10 Mr/mM3 cpeHECYTOUHOE) C NOMOLLBIO APYTUX CPEACTB, He MOryT
n3Bneyb Gonbluyto Nonb3y 13 o6aBneHns aToro MeToga

MexTexHomnorndeckass  CoBMecCTU- | HeoBXoANMO KOHTPONMpoBaTh TEMMEPaTYPHLIA PEXIUM U TOUKY POChI KUCTOTHI.

MOCTb OBecrieunsaeT ahbdheKTUBHYIO OUYMCTKY rasa 40 M3BMpaTenbHOro karanutude-
CKOFO BOCCTAHOBMEHNS

KntoyeBble hakTopel OrpaHudeHnemMm MOXET MOCNYXUTb OTCyTCTBME cBODOAHLIX nnowagen Ans
YCTaHOBKM AOMONMHUTENbBHON TEXHOMOrMYECKON efHULbI

7.2.3 MNogxoa NpMMeEHsieTCA Tam, rae:

- 3aKOHOAaTenbCTBO YCTAHABMMBAET HU3KUE MNpefenbHble 3HAaYeHUs1 BbIOPOCOB NbINM (CBA3aHHbIX Mbi-
NbIO) TAXENbIX METAaNMoB UK B TEX CNy4asx, korga HeobxoaAMMO A0NONMHUTENBHOE COKpaLLEHWe coaepxaHus
AWOKCMHOB W KUCTIbIX ra3oB.;
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- CYyLLECTBYIOT MECTHbIE NPOONemMbl C KAYECTBOM BO34yXa, KOTOPLIE MOTYT ObITh pa3peLueHbl npu npu-
MEeHeHUu noaxoaa;

- UCMONb3yeTcs B KayecTBe aTana obecnbinuearens Ang nocrneaytouero npouecca SCR.

7.2.4 Hanbonee 3Ha4nMmble KOMMNIEKCHLIE BO3AENCTBUA HA OKPY>KAIOLLYIO CPeAy Npu peanusauumn sToro
noaxogaa:

- notpebneHue aHepruu 3a CHET Nepenaga AaBreHus B PyKaBHbIX punsTpax;

- obpasoBaHue TBEpAOro ocagka (MOXHO NpeHedpeYb, eCnu Uenb — A00YUCTKA).

7.2.5 locTuraemMble 3KONOrMyecKkue npemmyilecTea

JononHuTtenbHoe cokpaLlleHue BbIOPOCOB B aTMOCepy nocne ApYyrux KOMMNOHEHTOB CUCTEMBI OUNCTKM
[AbIMOBBIX ra30B pacCMOTPEHO B Tabnuue 4.

Ta6nuya 4 — YpoBHM BLIGPOCOB MbINW NPW UCTIONB30BAHUN PYKaBHBLIX (PUITETPOB A JOOUUCTKYA JbIMOBBIX ra3oB

[ocTuXNMBIE YPOBHM COAEPXaHNS NbIn [nanasoH apheKTMBHOCTN COKpaLLEHUsA YPOBHS
B BblOpocax BbIGpoCcoB Mbinu, %
YcpefHeHHbIW nokasaTenb Ansa 30 MUH, mr/m3 <30
CpefHecyTouHbI nokaaTenb, Mr/m3 0,04—5
CpepfHerofjoBoi nokasarerb, mr/m3 <0,5

MpuMeyvaHne — TouHbIA NTOrOBbLIK ypoBeHb BEIGpOCcOB ByAeT 3aBUCETb OT BXOAHOIMO YPOBHS Ha 3aKioumn-
TENbLHOM aTane MelieyaarneHns (KoTopblii caM 3aBUCUT OT NPOW3BOAUTENBLHOCTU Goree paHHWUX CTaawii) U ahdeKTUB-
HOCTU 3aKITIOUUTENBHOTO 3Tana nbineyfaneHus. NpusegeHHbIe 34ech LU pbl MOMYT CIYXUTb OPUEHTUPOM ANS ONpeje-
NeHUs ypoBHS BbIBPOCOB, Kak NpaBuIio, MMEKOLLIMX MeCTOo Npu JobaBneHnn sTana JOooYUCTKM.

B nononHeHue k cokpalLeHno CoaepKaHusi Nbinu MOryT ObITb COKpaLLEHbl BLIOPOCHI B aTMOCcdepy:

- TSKENMbIX METANNOB: MX KOHLUEHTpauusa B BbIBpocax, Kak npaBumo, cBsidaHa ¢ 9PMEKTUBHOCTbIO MNbl-
neyaaneHus;

- ptytu u PCDD/F: ecnu B ka4ectBe abcopOeHTa Ha pykaBHble unbTpel AobaBnseTcsa yrons (kak npa-
BMIO, CO LLENOYHBIM PEArEHTOM);

- KMCIbIX ra30B: €CNK LUEMNOYHbIE peareHTbl 406aBNATCA ANS 3aLUMTbl PYKaBHbIX PUINLTPOB.

Monb3a OT 3TUX AOMOMHUTENBLHLIX COKPALLEHWUIA COAEPXKaHUS BPEAHbLIX BELLECTB B BbIOPOCAxX MOXET
ObITb HEBENMUKA TaMm, rae A0 HUX YXe MPUMEHSANUCh TEXHOIOMMU, KOTOPbIE COKpaLLAKT MX KOHLEHTpaLMIO B
AbIMOBbIX razax 40 HU3KOro ypoBHA.

7.3 NMpumeHeHne oBOMHON pyKaBHOW (punbTpaummn

7.3.1 Moaxoa npeaycmarpuBaeT B CUCTEME ra3004uUCTKM NOCNeaoBaTenbHOe NPUMEHEHNE ABYX PyKaB-
HbIX OUMBTPOB, KOTOPbIE HEODA3ATENbHO PACNONOXEHbI B HEMOCPEACTBEHHON ONM30CTW ApYr OT Apyra: Ha-
NPUMEP, MEXAY HUMU MOTYT ObiTb 3a4EICTBOBaHbI APYrMe KOMMOHEHTbI CUCTEMbI OYUCTKM JbIMOBbIX ra30B.
[aHHbIN NOAX0A HE YYMTLIBAET CUTYaLMIO, KOr4a pyKaBHble PUNLTPbI COYETAKOTCA C HEPYKaBHbIMU (OUNbTPa-
MU, HaNpUMep C 3NeKTPOCTaTUYECKUM MbINEYNOBUTENEM, LEHTPOOEXHBIM CenapaTopoM, ckpyb6epom ¢ BO-
OSHbIM OPOLUEHNEM U T. A.

7.3.2 Toaxoa MOXeET ObITb NPUMEHEH K NIOOOMY NPOLIECCY CXUraHus, 0AHaKo Hanbonee NPUMEHUM B TEX
cnyyasix, korga TpebyeTcsa AOCTUXKEHNE OYEHb HU3KUX NpeenbHO A0NYCTMMbIX nokasarenen BblOpoCcoB unm
Tpebyercs pasgeneHue KOMNOHEHTOB OTX0A0B, 00Pa30BaBLUMXCH B CUCTEME OYUCTKU [bIMOBbIX ra30B.

OueHKa NPUMEHMMOCTU AAHHOTO NOAX0Aa nNpuBeaeHa B Tabnuue 5.
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Ta6nuuya 5— OueHka NPUMEHUMOCTU ABONHOW DUNETpaLum

Kpurepuit OueHKa NPUMEHMMOCTI/MpUMeYaHne
Bug otxopoBs JroGoit
[OnanasoH pasmepos KpynHble NpeanpusiTus ¢ 60nbLUNM NOTOKOM ALIMOBbLIX Fa30B MOTYT 40CTUYb 6onbLUero
npeanpusTuii coKpaLLeHNsi BbIBPOCOB Npu NpUMEHEeHNI NofoBHLIX NOAX0A0B
HoBble/gelcTBytowme Ha HOBbIX U JeACTBYIOLMX NPpeanpUsaTUsX.
npeanpuATnA [ns MogepHU3aLMm CyLLECTBYHOLLMX YCTAHOBOK Ha KOHLIE TEXHOMIOTMHYECKOro npouecca.

[HeiicTytolliMe NPeANpPUATUS, Ha KOTOPbIX YXe [JOCTUTHYTbl HU3KWe YPOBHUW BIGPOCOB
(< 10 Mr/m3 cpefHecyTOUHO) C NOMOLLbI0 APYTUX CPEACTB, He MOryT U3Breqb 6onbLuyto
nomne3y 13 obaenexHnsa aToro MeToga

MexTexHonornyeckas HeoBX08MMO KOHTPONMPOBATL TEMMEPaTYpPHLIA PEXUM N TOUYKY POCHI KUCHOTSI.

COBMECTUMOCTb ObecneynsaeT aPPEeKTUBHYIO OUUCTKY rasa [0 N3BUpaTerbHOro KaTarnTuIeckoro Boc-
cTaHoBMeHMs!

KritoueBble hakTophi TpebyeT Gonblunx Nrowaaeit Ana peanusaumi.

Hanun4ne NPOMBbILLNEHHbBIX I'Ipe,ElI'IpI/IHTI/IVI, KOTOpbIe MOryT UCNOJb3oBaTh COJIU B Kade-
CTB€ BTOPUYHBLIX MaTepuarnbHbBIX pecypcoB

7.3.3 Toaxoa valle BCEro NPUMEHAIT TaMm, rae TpebyeTca AOCTMXKEHUE HU3KUX YPOBHEN BbIOPOCOB
NbInK (Hanpumep, MeHee 2 Mr/M3) 1 PaccMaTpUBAaIOT BO3MOXHOCTb MCMOMb30BAHNS COMNN B KAYECTBE BTOPUY-
HOro marepuanbHOro pecypca.

7.3.4 Tpw peanu3ayum 3T0ro noagxoga Hanbonee 3Ha4YMMbIMU KOMMNSIEKCHLIMU 9KONTIOTMYECKUMU BO3AEW-
CTBUSIMU SABMIAKOTCSA:

- bonee BbICOKOe noTpebneHne sHeprumn 3a CYeT nepenaga AaBfEeHUSA B CUCTEME OYMCTKU AbIMOBLIX
rasos B LIENOM,;

- obpasoBaHue TBEPAbIX OCTATKOB/OTXOAOB, Kak MPaBwuo, OTAENEHHLIX OT APYrUX OTXOAO0B AbIMOBbLIX
rasos.

HononHutensHoe noTpebneHne sHeprum Npyu UCNoNbL3OBaAHUN ABYX PYKaBHbIX PUNLTPOB, PACNOMOXKEH-
HbIX MOCMeAoBaTenbHO (JaXke B criyyae UX pasgeneHus), XoTA U NPeaocTaBnseT HeKOTOpble NOTeHuMarnb-
Hbl€ MPEUMYLLECTBA C TOYKM 3pEHMS AOMONMHUTENbHON PuMbTpaLmm 3arpasHsaoLmMX BeLwecTs, Tpebyet bonee
MOLLHbIX BEHTUNSTOPOB ANsi NPEe0AONEHNs Nepenaga AaBneHust U, CneaoBaTenbHO, NPMBOAUT K Bonee BbICO-
KOMY SHepronotpeGneHuto.

7.4 Bbi60p MaTepuanoB pykaBHOro punesrpa

7.4.1 BbiGpaHHbIN hUnbTPYIOLWMIA MaTepran 4OMMKeH NOAX0AUTb ANS (PUBUKO-XUMUYECKUX YCIIOBUI, NMPK
KOTOPbLIX OH OYAET UCNOMb30BaTbLCA.

OCHOBHbIE XapaKTepUCTUKN TKAHEN ANA UCMONb30BaHWA B PUNbLTPaLIMK ra3a BKNOYaKoT: MaKCUMarnbHYI0
pabouylo TeMnepaTtypy; CTOWKOCTb K BO3AECTBUIO KUCMOT U LLENOYeil, MPOYHOCTL Ha u3rnb (BCneacTeue He-
06X0aMMOCTU O4UCTKM PUNBTPOB). CreayeT yUuTbIBaTh, YTO NPU MMAPONM3E BMAXHOCTb raza MOXET NOBMUSTbL
Ha NPOYHOCTb U NOCTOSIHCTBO pa3MepOB TKaHW. HeCKOnbKO OCHOBHbLIX CBOWCTB BOSIOKHA NPUBEAEHbI HUXE,
HEKOTOpPbIE U3 HUX MOTYT ObITb MOKPLITHI UM NPONUTaHbLI CNeLuanbHbIMA XUMUYECKUMU BeLLecTBamMu (Hanpu-
Mep, cepont).

7.4.2 MNoBblLLIEHME TeMMNePAaTypPbl MOXET NPUBECTU K NMNaBREHUIO NOObIX NNAaCTUKOBbIX KOMMNOHEHTOB B
TKaHU U BO3MOXHOCTWN €€ BO3ropaHusa. Bbicokas BNa)HOCTb AbIMOBbIX ra3oB MOXXET NMPUBECTU K CMnaHuio
GUNETPYIOLWMX MaTepuanos u 6rnokuposke cunsrpa. MNokpbiTUe NUCTaMU/NNEHKON U3 NONMUTETPadTOPITU-
feHa MOXeT UCNOoMb30BaTbCa ANA ynydleHusa yaaneHus us dunbtpa nogoOHbIX MUNKUX COMei n TBepabixX
yacTtuu,

7.4.3 Ha 3aBogax no cxuraHuto Teepabix 6bIToBbiX 0TX0A0B (TBEO) 0CHOBHbIMK (OUNLTPOBASIbHLIMU Ma-
Tepuanamu aenstotes: nonuumua (P84), nonudernunencynsdua (peako), nonuterpadproparuneH (PTFE), cte-
KMOBOSOKHO C NOKPbITUEM W3 nonuTeTpadTopaTuneHa unm 6es Hero. Hekotopble maTepuarnsl MOXHO UCMOMb-
30BaTb COBMECTHO, Hanpumep P84+PTFE ana 6onee BbICOKOW YCTOWYMBOCTH NPU BbICOKUX TEMMEpaTypax.

7.4.4 Xumunyeckue peakuum B abcopbupyowmux Matepuanax MoryT noBnusaTb Ha pabouyto Temnepatypy
ra3004NCTKU; TAKKE UMEET 3HAYEHUE Ka4eCTBO CETKM U BONOKHA.
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7.5 CokpalleHue BbIOPOCOB KMCIIbIX rasoB

Kucnbie rasel (Hanpumep, HCI, HF 1 SO, ) 00bI4HO M3BMEKAIOT U3 AbIMOBbIX rA30B C MOMOLLBIO LLIENOYHbBIX
peareHTOB. [pUMeHSIOTCS CrieaytoLLme TEXHONOTMU OYNCTKM KUCMbIX ra30B: CyXUe TEXHOMOTMYECKME; NOSyMo-
Kpbl€ nnu nonycyxmne TexXHONorm4eckne, MoKpblie TEXHONMOrn4yeckue.

7.5.1 Cyxue TexHOnorn4ecKkme npouecchbl

Cyxoli copBeHT (HanpumMep, U3BeCTb, BukapboHaT HaTpus) A0OaBNAKT B AbIMOBbIE rasbl. [1poaykT pe-
aKLKUK TakKe ABNAETCA CyXUM.

7.5.2 NonyMoKpble Unmn nonycyxme TeXHOrNoru4eckue npouecchbl

CopbGeHT, AobaBnseMblil B AbIMOBLIE Fa3bl, NpeacTasnseT coboii BOAHLIM pacTBOp (Hanpumep, B BUAe
M3BECTKOBOrO MOJIOKa) UMK CycneH3unto (HanpuMep, B BUAE Kawuubl). BogHblil pacTBop ucnapsieTcs, u npo-
OYKTBI peakumm okasbiBaloTcst cyxumu. OBpa3oBaBLUMECS TBEPAbLIE OTXOAbLI MOTYT ObITb CHOBA HANPABMEHLI B
NPOW3BOACTBEHHbBIN NPOLIECC ANsi NOBbILLEHUA 3PPEKTUBHOCTN UCNOMb30BaHWUA peareHToB. MoAMHOXECTBOM
3TOr0 NOAX0AAa ABMAOTCA TEXHONOrMKU OLICTPON CYLLKW, KOTOPbIE NPeAcTaBnsAloT coboW BNPbLICK BOALI (Ans
GbICTPOro OXnaXKaeHus ra3a) u peareHTa Ha Bxoge punetp.

7.5.3 Mokpble TeXHOnorn4yeckue npouecchbl

ObIMOBbIE rasbl NOAAIOT B BOAY, NEPEKUCH BOAOPOAA W/INNWU MOIOLLMIA pacTBOP, COAEPXKALLUIA YaCTb pea-
reHta (Hanpumep, pacTBop rMapokcuaa Hatpus). MpoaykKT peakuun ABNSETCA BOAOHACHILLUEHHbIM.

7.5.3.1 Mokpble cucTeMbl ra3004UCTKU

7.5.3.1.1 Mokpble TEXHOMNOrMN O4YUCTKM AbIMOBbLIX Fa30B NPEANONaraloT UCMOsb30BaHUE PasfnUyYHbIX TU-
noB ckpybbepos, B TOM YACHE:

- (POPCYHOUHbIE CKPYOOGepsI;

- UeHTpobexHble ckpybbepsl;

- CkpyOOGepbl BenTypy;

- cyxue baleHHble ckpybbepbl;

- ckpybOepbl C OpoLIaemMon HaCaaKou;

Hacago4Hble ckpybbepbl HalleHHOro Tuna.

CTOYHbIE BOAbI CKpYyOOEepoB (B clyyae, eCnm UCnonb30Banach TONMbLKO BOAA) SABAAIOTCA O4E€Hb KUCNbIMU
(BOAOPOAHBIN NOKa3aTenb COCTaBNAET 06bIMHO 0—1) 3a CYET KUCIOT, 06Pa3yIoLLMXCS B NPOLIECCE OCAXKACHUS.
Ha nepBom arane ucnonb3oBaHusa ckpybbepa ¢ BOAAHBLIM OpoLueHnem ussnekatorcss B ocHoBHoM HCI n HF.
XKuakue oTxoabl NEPBOrO Tana MHOTOKPAaTHO UCMOSb3YIOTCA B KAYECTBE BTOPUYHBIX MarepuarbHbIX peCypcoB
¢ nobaeneHnem HebonbLLUMX 06LEMOB BOAbI U 0TOOpA U3 ckpyGbepa ana noaaepxaHus 3peKTUBHOCTH yaa-
neHusi Kucnoro rasa. B aToii kucnow cpeae ocaxaenune SO, HU3KOE, NOITOMY AN €0 yaaneHus Heooxoaum
BTOPOI CKpyGbep.

YnaneHue amokeuga cepbl 4OCTUIAETCsl Ha STane NPOMbIBKM AbIMOBbIX Fa30B npu 40baBneHuu pacTBo-
pa KayCTU4eCcKOW Coabl N U3BECTKOBOTO MONOKa U BOAOPOAHOM nokasarene, brim3koM K HEMTpanbHOMY UNnu
Lerno4HoMy (06kIMHO 6—7). Mo TexHUYECKUM NpudnHam ocaxaenne SO, NpOMCXOAUT Ha OTAENLHOM NPOMbI-
BOYHOM 3Tarne 0gHOBPEMEHHO ¢ aanbHenwmmM yaanedunem HCI u HF.

Ecnun o6pabaTtbiBaemble 0TX0Abl cogepxxaTt 6pom v Hog, 3TU SNEMEHTbI MOryT BbITb OCaXaEHbI U3 AbIMO-
BbIX ra30B NPU OAHOBPEMEHHOM CXUTaHWM CEPOCOAEPKALLUX OTXOAO0B. [1pn 9TOM, KPOME COEAMHEHUI CEepblI,
o6pa3yloTcst pacTBOpUMbIE B BOAE conu Bpoma U iofa, KoTopble MOTYT BbiTh OCaXKAEHbI HA 3Tane 0CAXKAEHUS
SO, npu MOKPOW OYNUCTKE AbIMOBbLIX raszos. Kpome TOro, ocax/ieH1e anemeHTapHoro 6poma u ioga Moxer
ObITb Yry4YLWEHO NyTeM LieneHanpaBsieHHOro NpUMeHeHUs1 BOCCTaHOBUTENbLHOTO 3Tana NpoMbIBKM (CynbduT-
HbIii pacTBOp, BUCYNbGUTHLIN pacTBop). B no6om cnyyae cnegyet uaeHTMuumMpoBarb B 0TX04axX Hanmume
noga unu 6poma.

Ecnu B Ka4yecTBe HERTpanuaylLLMxX areHTOB Ha aTrane MOKPOW OYMCTKM AbIMOBbIX ra30B UCMONL3YETCA
M3BECTKOBOE MOJIOKO WINKU U3BECTHSIK, B KAYECTBE HEpPacTBOPMMOIO B BOAE OcTaTtka OyayT HakannuBaTbCs
cynedat (rmnc), kapboHaTtbl u bTopuabl. STU BELLECTBA CreayeT yaansaTh B LENSX YMEHbLUEHUS COaepKa-
HWSA COMel B CTOYHbIX BOAAX M CHUXKEHWUSA pucka KOpkoobpasoBaHUsi B OYMCTHOW CUCTEME; OTXOAbI npoLlecca
OYUCTKM (HanpuMep, rmnc) MoryT ObiTb MCNOMb30BaHbI B KAYECTBE BTOPUYHbIX MaTepuanbHbIX pecypcos. Mpu
MCMNonNb30BaHMKN PacTBOPa KayCTUYECKON COAbl Takas ONacHOCTb OTCYTCTBYET, MOTOMY YTO NPOAYKTbI peakuun
pacteopuMbl B Boae. Ecnn ucnonbsyercss NaOH, moxeT obpasosarbcsi CaCOg (B 3aBUCMMOCTH OT XKECTKOCTH
BOAbI), KOTOPLIA CHOBA NpUBEAET K 00pa3s0oBaHUIO OTMIOXEHUI B ckpybbepe. 3Tu OTNOXEHNS AOIMKHbI Nepuo-
ANYECKN yoansTbCA NOCPEACTBOM NOAKUCIIEHNS.

MpumeHeHne ckpyb6epoB ¢ BOASIHbIM OPOLUEHMEM, KaK NMPaBuiio, BKIIOYAeT He MEeHee ABYX 3TarnoB; Ha
nepsom — Npu HU3KOM BOAOPOAHOM Mnokasarene yganawTca B ocHoBHoM HCI u HF, Ha BTOpoM — BHOCUTCS
10
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U3BECTb MMM TMAPOKCUA HAaTPUS U BOAOPOAHbIN NoKa3aTernb JOMKEH COCTaBnATbL 6—8 B NEPBYIO odepeab AMnA
yaaneHus SO,. MOKpbIE CUCTEMbI FTa3004MCTKM MHOTAA MOTYT TPEXCTaAniHbIMU (Mnn cocToALMe U3 GonbLuero
KonnM4ectBa CTagmid); Npu sTOM cTagun obbIYHO ABNAIOTCA AOMONHEHUAMU K NEPBOW CTaauKU C HU3KUM BOAO-
POAHbLIM MoKasarenem, NPUMEeHAEMbIM ASIA KOHKPETHbIX Leneii.

7.5.3.1.2 OcHOBHblE Npobrembl UCMONb30BAHUST MOKPbLIX CUCTEM OMUCTKM AbIMOBBIX [A30B:

- obpasoBaHue PCDD/F B ckpy6bepax ¢ BOAAHBIM OPOLLEHMEM MOXKET NPeACTaBnATbL Co6oi npobnemy,
B YaCTHOCTM MPKU TEXHUYECKOM OOCINY>XMBAHUW U B MEPUOAbI 3anycka, U MOXET noTpeboBaTb NPUHATUSA KOH-
KPETHbIX AONOMHUTESbHBIX Mep;

- OYUCTKA CTOMHbIX BOA TpebyeT BbICOKOKBANMMULUMPOBAHHOIO NepcoHana Ans AOCTUXKEHUS HU3KOTO
YpOBHS COPOCOB;

- ANnA noBblLEeHNs apdeKTUBHOCTH CKpyOOEpoB € BOASIHbIM OPOLLUEHWEM CriedyeT NpoBOAUTbL 06paboT-
KY AbIMOBbIX Fa30B, KOTOPbIE YXXe NOABEPrNnChL 00ECNbINMBAHUIO C UCNONb30BAHNMEM, HANPUMED, 3MEKTpocTa-
TUYECKMX MNbINEYNoBUTENEN MU PyKaBHbIX OUMNBTPOB;

- TMOKOCTb MOKPOW O4UCTKU NPU U3MEHEHWUN BXOLHOW KOHLEHTPaLMKU OTHOCUTCSt B OCHOBHOM K HCI u HF.
Ona 4oCTUXKEeHWUs NpeaenbHbIX 3Ha4YeHUi BbIOPOCOB PTYTU MHOrA4a Heobxoauma AoNonHMTENbHan 06paboTka,
Hanpumep: BBeAeHne moauduumpyiowen Jo6aBku B OCHOBHO CKpyO0ep, BBEAEHUE aKTUBUPOBAHHOIO YrNA
B KMCINOTHBI CKpyGbep; BBeAEHUE OKUCIIUTENSA UMK YCTPaHEHWUE rasaoobpasHbiX OTXOA0B C NMOMOLLBLIO aacop-
GeHTa.

7.5.3.1.3 OueHka NpMMEHMMOCTM AaHHOIO NoaxoAa npueeaeHa B Tabnuue 6.

Tabnuuya 6 — OueHka NPUMEHUMOCTU MOKPbIX CUCTEM OYUCTKU ABIMOBBIX ra3oB

KpuTepuin OueHka npuMeHUMOCTUW/ NpuMeYaHne

Bug otxogos MpUMEHUM K GOMNBLUMHCTBY BUA OB OTXOZ 0B,

MoAxoguT AMnA NOCTynatoLyx ra3oB ¢ CUMBHO OTIIMYAIOLKMMCS COCTABOM (Ha-
npuUMep, OnacHbIe OTXOAL)

[OvanasoH pasMepoB MpesnpusiTii He orpaHudeH, HO 06bIMHO MPUMEHSIIOT Ha CPEAHUX N KPYMHBIX NPeanpUATUSAX,
rge cyLiecTBYeT 3KOHOMMUS Ha MacluTabax

Hosble/gelcTytowme npegnpusatusa | LLUMpoKo NPUMEHSIIOT Ha MHOMUX AeWCTBYIOLUX NPeanpUATHAX

MexTexHornorudeckas  CoBMecTU- | Huskasi TemnepaTypa AbIMOBLIX ra3oB Ha Bbixoge (okorio 70 °C) TpebyeT no-
MOCTb JorpeBa Ans 3pHeKTUBHOrO NPUMEHEHMNS MOCIIERYIOLMX CUCTEM OYUCTKMN Abl-
MOBbIX ra3oB, HanpUMep pyKaBHLIX (OUIETPOB U U3BMpPaTENBHOro KaTanuTuye-
CKOrO BOCCTAHOBNEHUS.

Bo3moxHO oTaensHoe (NpeaBapuUTenibHOE) U3BNEYEHUE 30MbHOW NbINK

KritoyeBble hakTopel MoBblWeHHan BUANMOCTb AbIMOBOrO Luneida (ecnu He NPUHATLI NPeaynpex-
Aaiowmne Mepbl).

Conesble cTOYHbIE BoAbl (Nocne o6paboTku) Tpebytor cbpoca (Unn ucnape-
HUS, KoTopoe TpebyeT sHepruu).

MoxeT no3BoNUTL BOCCTAHOBNEHWUE COMNSIHOW KUCNOTLI, CONWU, rmnca

7.5.3.1.4 Moaxoa NPMMEHSIOT Tam, rae:

- 3aTpaTtbl Ha yaaneHne OTX040B ra3004UCTKU BbICOKM;

- COCTaB NOCTyNaloLWmMX OTXOA0B TPYAHO NPeAcKasaTb/NPOKOHTPONUPOBAaTh;

- NOCTynaioLwme 0TX0Abl MOTYT coAepXaTb BLICOKUE U NEPEMEHHbIE KOHLIEHTPALWN KNCHbIX Fa30B UMW
TSXKenNbIX METannoB (HaNpMMep, UOHHOW PTYTH);

- CTOYHbIE BOAbI, COAepXKaLLme COofb, MOTYT ObiTb COPOLLEHLI B BOAHLIE 0OLEKTI.

7.5.3.1.5 MNMpu peanusauum 3TOro nogxoga Hanbonee 3HAYMMbIMM KOMMIEKCHBIMU BO3AEWCTBUAMU HA
OKPY>KaloLLYIO cpeay N0 CPABHEHUIO C APYTUMU NMOAX0AAaMU ABAAIOTCSA:

- MMHMMAarbHbIE NOKA3aTenu pacxoja peareHra;

- MUHMMAanbHblE 06beMbI 00pa3oBaHus TBEPAbIX OTXOAOB;

- BbICOKMI pacxoj BOAbI;

- obpa3oBaHue CTOYHbIX BOA, TpebyloLmx Haanexawero oopalueHus;

- NOBBbILLEHHAA BUAUMOCTb AbIMOBOIO LUNenda;
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- obpasoeaHne PCDD/F (achchekT namsiTn) Ha nonMMepHbIX KOMMOHEHTaxX ckpybbepa Tpebyet npume-
HEHUS COOTBETCTBYIOLLMX MeP.
7.5.3.1.6 CokpalueHue BbIbpocos B aTMocdepy NnpeacTasneHo B Tabnuue 7.

Tabnuya 7 — YpoBHU BLIGPOCOB Mpu UCMONb30BaHUKU CKpyb6epoB ¢ BOASHEIM OPOLLEHUEM

[oCTUrHyThIN YpoBeHb BLIGPOCOB
BewecTso cpefHevaco- cpefHecyTou- | cpefHerofoBol, | yaenmbHoe sHaueHue, Mpumevatue
BOW, Mr/M3 HbIl, Mr/M3 mr/m3 I/T OTXOAOB Ha BXOAE

Hal 0.1—10 <5 0,1—1 1—10 OdeHb cTaburbHble KOHLEH-
Tpauun Ha BeIXoae

HF <1 <05 OT0,1300,5 OT 0,05 0 2 OueHb cTabunbHbIe KOHLUEeH-
Tpauun Ha BeIXoae
TpebyeTcs cTagus npoxoxie-
HWSA peakuun u abcopbeHT (13-
BecTb unu NaOH)

80, <50 <20 <10 OT15 8050
YeTblpexyacoBble  KonebaHus
coaepxaHus SO, MoryT GbiTb
BblLLe

7.5.3.1.7 MoKkpble CUCTEMbl OYUCTKM AbIMOBbIX Fa30B 06€CNeYnBaloT HaUBLICLLYKO 3P (EKTMBHOCTL yaa-
NeHusi pacTBOPUMbIX KUCHbIX ra30B MO CPABHEHMIO C APYTUMU CUCTEMAMU OYUCTKM AbIMOBbLIX Fa30B NMpU Haun-
MeHee U3BLITOMHbIX CTEXMOMETPUYECKUX KOadhbuumeHTax.

Ecnu npu npumeHeHnn oaHOCTYMNEHYaTbiX CUCTEM OYUCTKU AbIMOBbLIX rasoB (Hanpumep, NoslyMOKPbIX,
cyxux) Bce o06pasyloLmecs oTxoabl COOMPALOTCA, TO 3TOT NOAXOA, KaK NPaBMIO, HE UCMONb3YETCH B MOKPbIX
CUCTEMaXxX OYUCTKW AbIMOBLIX ra3os. [pu ncnonb3osaHun Mokpbix cuctem HCI, HF u SO, moryT obpabarbi-
BaTbCSAl OTAENbLHO OT TBEPALIX YaCTUL W NP., KOTOPbIE YacTO yaansaTcA paHblie. Takum obpasom, MOKpbIE
CUCTEMbI rA3004MCTKN NMO3BONSAIOT COKPATUTh COAEPKAHME:

- MbIAK: NpU gocTaro4Hon 6onbLUo eMKOCTU CKpyOGepa, no3sonsiowen NpeaoTBpaTuTb ero 3acopeHue
(4awle Bcero Ansi CokpaLleHUs NbINEBOW HArpy3ku U NpeaoTBpaLLEHUsT SKCMNyaTaLuuoOHHbIX Npodnem A0 npu-
MeHeHus1 ckpybbepa ¢ BoAsiHbIM OpPOLLEHUEM UCNOSIb3YETCA NpeaBapuTenbHoe o6ecnbinuBaHue, NO3BoOnNAL0-
wee yaanutb A0 50 % nbinu Ha BX0oAeE);

- PCDD/F: npu ucnonb3oBaHuu ckpybbepa u yrnecogepxairmx hounsTpoBarnbHbIX MaTEPUanNoB MOXHO
AOCTUYL COoKpaLleHust Ha 70 %, B NPOTUBHOM Crnyyae Aons yAaneHHbIX BELLECTB He3HauuTenbHa. B atux ue-
nsx B ckpy66ep MoryT ObiTb 406aBNEHbI AKTMBMPOBAHHbIN YTOMb MU KOKC;

- Hg?*: ecnn Ha nepBoi CTaZiuM ras004NCTKN UCTIONBL3YeTCs CKPy6Bep € HU3KMM BOAOPOAHLIM NOKa3a-
Tenem u koHueHTpaumusa HCI B otxogax obecnevymBaeT NnogKUCNEHUE HA STOW CTaum, TO BOSMOXHO yaaneHue
HgCl,; oaHako metannuyeckas pTyTb, Kak NpaBumo, Npu 3ToM He yaansercs;

- APYIUX 3arpsisHSIIOLLIMX BELLECTB: €CNU B HEOUULLIEHHOM ra3e MpUCYTCTBYIOT BOAOPAaCTBOPUMBIE 3a-
rpsI3HSIIOLLME BELUeCTBa, Hanpumep, 6poM unu oA, OHM MOTYT CKOHAEHCUPOBATLCS NMPU HU3KMX TeMNepaTypax
B CKpy0Oepe u, TakuMm 00pa3oM, NonacTb B CTOUMHbIE BOAbI CKpyObepa.

7.5.3.2 Cuctembl NONYMOKPOM rasoounCTKu

7.5.3.2.1 CucreMbl NONyMOKPOI ra3004MCTKM TAIOKe Ha3bIBAIOT NOMYCYXUMU TEXHONOTMYECKUMU NpoLiec-
camu. MNpu cTpyitHon abcopbumm abcopOeHT BBOAAT B BUAE CYCMEH3UM UMM PacTBOpa B ropsiume AbiMOBbIE
rasbl B KaMepe yBNaXHEHUSI.

B 9TOM TEXHONMOrMYECKOM NPOLIECCEe UCNONb3YIOT TENNO AbIMOBLIX FA30B A4S UCMAPEHUS pacTBOPUTENs
(Boabl). O6pasyloLmecs 0TxoAbl ABNSAITCA TBEPAbIMU M AOMKHbI U3BMEKaTbC U3 AbIMOBbLIX FAa30B B BUAE
NbINK HAa NOCNEAYIOLIEeM JTane, NpeacTasnaiowem cobon, Kak NPaBuIo, PyKaBHbLIA PUALTP. STU TEXHONOrMK
00bIYHO TPeDyYIOT NpeBbileHus fo3bl copberTa B 1,5—2,5 pasa.

B naHHOM crniyyae BaXKHOM 4acCTblO 3TOr0 Npouecca Takke ABnseTca TkaHesbin hunetp. MNpu npumenHe-
HUM 3TOrO NOAX0AA AbIMOBOW LUNENE TaKKe peaKko BUAEH.

Taioke NPUMEHSIETCA NOAX0A, KOTOPbIN HAXOAUTCA MeXAY CyXUM U NonyMOoKpbIM. Ero nHoraa HasbiBaioT
TexHonoruen ObICTPOM Cyluku. 3TOT NOAX0A NpeanonaraeT NOBTOPHOE NOMELLEHUE B BXOASALUUE [IbIMOBLIE
rasbl ONMPEAEerieHHOro KOoNM4ecTsa TBEpAbIX BewecTB, COOpaHHbIX pykaBHbIM (punbtpom. C perynupyemon
CKOPOCTbIO BoAa A00aBnaeTcs B COOPaHHYIO 30MbHYIO Nbifb, YTOOLI YOEAUTLCS, YTO OHA OCTAETCA ChiNy4en n
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HE NPOSBIIAAET CKSIOHHOCTU K CAIMNAHMIO unn obpa3oBaHuio OTnoxeHuin. He TpebyeTcs nepekauka LwnaMoBomn
nynbnbl (KaK NPpY NPUMEHEHUU NOSTYMOKPbIX CUCTEM) U HE 00pa3yloTCsl CTOYHbIE BOABI (KAK NPU MPUMEHEHUU
MOKPbIX CUCTEM).

MoBTOpHOE MCNONbL30BaHME peareHTa COKpallaeT NoTpebHOCTL B peareHTe M 00bembl 06pas3oBaHusA
TBEpAbIX 0TX0A0B. CTEXMOMETPUYECKOE COOTHOLLEHUE Yalle BCEero HaxoauTcsa B ananasoHe ot 1,5 no 2. Mo-
BTOPHOE UCNONb30BaHUE peareHTa MOXET NMPUMEHATLCA U B CyXUX, U B NMONMYMOKPbIX CUCTEMAX.

HODyMOKpa'r’l cucrema O4YMUCTKKU AbIMOBbLIX ra3oB 4acro NPUMEHAETCA KaK O4HO3TanHo, Tak U B HECKOJb-
Kux peaktopax. Takue cucrembl 00bIMHO MMelOT Bonee HM3koe aHepronoTpebneHune, yem Gonee CNoXHbIE
MHOrO3TanHbIe€ CUCTEMbI OYUCTKU AbIMOBBIX ra30B.

BONbWWHCTBO CUCTEM COCTOMUT TOSNbKO U3 CMECUTENbHOW YCTAHOBKWU ANsl peareHToB (peareHT nnioc
BOAA) ¥ BallHN C pacnbiMTENbHLIM OPOLLUEHWEM, Aanee crneayeT pykaBHbIi (OUNLTP; CUCTEMA MEHEE CMNOXK-
HaA N0 CPaBHEHUIO C MOKPOW CUCTEMOM OYUCTKM AbIMOBbLIX ra30B.

MepemeLleHue n no3upoBaHue peareHTa Tpebyer Hagnexaiuero obpaiieHusa ansa obecneyeHms achdek-
TUBHOW M ONTUMM3UPOBAHHOW pPaboTbl, 0COBEHHO Npu 06paboTke pasHOPOAHbLIX BUAOB OTXOAOB, HANPUMEpP
Ha KOMMEpYeCKUX 3aB0Aax MO CXUraHMIO ONacHbIX 0TX0A0B. BxoaHon koHTponb cogepxanus HCI ynyuwwaer
ONTMMU3ALIMIO JO3UPOBAHUS peareHTa B 3TMX CUCTEMax U no3sonseTr 00pawarbCa C MMKOBLIMU Harpy3kamu
HCI, HF, SO, 6e3 BLICOKUX HOPM J03MPOBaHNSA peareHTa.

PykaBHble punbTpbl TPEBYIOT TLWATENLHOTO KOHTPONSA ANA pas3peLLeHus Npobnem ¢ ux noBpeXxXaeHneM u
nocneayowuMmu yreukamu. MHaukatopbl nepenaga AaBreHus, Kak NpaBuno, UCNonb3yloTca AN BbiIABNEHUs!
nospexaeHuit GUnsTPOB U OTCAEXUBAHUA TEXHONOMMYECKOro NPOoLIEcca B LIENOM.

B pykaBHbIX unsrpax cneayer cobniogatb HEYKOCHUTENBLHO TeMneparypHblie TpeboBaHWA B LIENsiX
NpefoTBPaLLEHUS YCTAHOBEHUSI KOPPO3UOHHON TOYKM POChI; Kak NPaBuio, Ha BXOAE UCMOMb3YeTCs Temne-
paTtypa rasa cebiwe 130 °C — 140 °C. Mpu Temneparype Hwke 130 °C MOryT BO3HMKHYTb NpPobnembl u3-3a
rurpockonmyHocTu oGpasosasiueroca CaCl,; Ana onTUManbHbLIX YCNOBUIA peakuun TpeGyerca noaaepxaHue
onpeaeneHHoi TemnepaTypbl peareHToB.

Mpun Ucnonb3oBaHWM NONYMOKPbIX CUCTEM ra3004MCTKU MOTYT BO3HUKHYTb 9KCMIlyaTaLMOHHbIE HapyLue-
HWUA NPU OYUCTKE HEOYMLLEHHOrO rasa C BbICOKUM COAEpXaHWEM KUCAOTbI, TaK KaK 3TO0 MOXET NPUBECTU K
YBENUYEHUIO pUcKa 3acopeHus unesrpa.

CnOXHOCTb 3KCnnyaTaumn pykaBHbIX PUNETPOB, UCMOMb3YEMBIX B MOMYCYXUX CUCTEMAX, MOXKET ObITb
CHMXEHa 3a CYeT UCnonb3oBaHUA NMpeaBapuUTEribHOro 06eCI'IbIJ'IVIBaHI/I$|, Hanpumep, NocpeacrsomM UCNOISb-
30BaHUA O,EIHOCTa,qVIl7lH0r0 QNEKTPOCTaTU4ECKOro nbineynosutTena Uinnm ncnosib30BaHUs He JNUNKux (*)VII‘II:TpO-
BasbHbIX MaTepuanoB B PyKaBHbIX yunsrpax. OTO NO3BONSET NPeAoTBPaTMTL NPUBAPUBAHUE LIMHKA U €ro
COeAMHEHMI (M aHanOMMYHLIX COMEN C HU3KOW TeMnepaTypol MnaBneHud), a Takke oOpasoBaHUe NUNKOro
CNos rMMrpoOCKOMUYHbIX COMEN Ha MOBEPXHOCTU peakTopa.

7.5.3.2.2 OueHKa NpMMEHUMOCTM AaHHOIo noaxoda npusegeHa B Tabnuue 8.

Tabnwu ua 8 — OL{eHKa NMPUMEHUMOCTU NMOJTYMOKPbLIX CUCTEM OYUCTKN AbIMOBbBIX ra3oB

Kputepuin OueHka/npumMevaHme

Bug otxogos MoaxoauT Ans GorbLIMHCTBa BU,0B OTXO/0B.

Kak npaBuIo, Xyxe CrpaBnseTcs ¢ CUbHO pasnuyatoLMMIUCA KOHLEHTPaLMSIMU
B MOCTYNaloLLMX OTX0Aax, YeM CKpyGGepsl ¢ BOAAHBIM OpOLLEHNEM

AvanasoH pa3mepoB npeanpuaTiii | MpUMeHsIOT Ha BceX NpeanpusaTUsX BCeX pasmepos

HoBble/gencTeytolwme [MPUMEHSAIOT Ha HOBbLIX YCTaHOBKaX M Npu MO EPHU3aLMKN CTapbIxX

npeanpusaTUs

MexTexHonorndeckas Hwuskas TemnepaTypa AbIMOBLIX ra3oB Ha Bbixoge (okono 170 °C) TpebyeT no-
COBMECTUMOCTb Jorpesa NS nocnefyoLwmx cUcTeM O4UCTKM AbIMOBBLIX ra3os, HanpuMmep SCR.

Bo3MOXHO OTAenbHOE (NpefBapuTENbHOE) U3BMEYEHWe 30MbHOM MbINK.

PykaBHble cuneTpel 0b6ecnevnBaoT adPeKTUBHYIO OYUCTKY ra3oB rnepep no-
cnegyowmum npuMerHeHnem SCR unu MOKpoi O4MCTKM (€CrU UCMONB3YIOTCH B
Ka4yecTBe npefBapuUTesibHOro MbineynosuTens)

KritoueBble hakTophl CTOMHble Bogbl He 06pasytoTcs.
Hanv4me BO3MOXHOCTER/CTOMMOCTb yAaneHns TBepAbIX OTXOA0B
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7.5.3.2.3 Noaxoa NpMMEHSIOT TaM, rae:

- obpabarbiBaemble OTX0Abl HE BbI3bIBAIOT 00PAa30BaHUA YPE3MEPHO 3arpsi3HEHHbIX AbIMOBbLIX ra30B
WU AbIMOBbIX FA30B CO CIIULUKOM CUITbHO MEHSIOLLMMCH COCTaBOM;

- [OCTYNHbI CNOCOGLI yaaneHus 06pa3oBaBLUMXCA TBEPAbIX OCTaTKOB/OTX0A0B;

- HexenaTenbHo 06pasoBaHMe CTOYHbIX BOZ;

- OrpaHuYeHo BOAOMOTpebneHue, NOCKONbLKY Pacxo BOAbl NPU 3TOM MOAXOAE HUXE;

- HeJoCTynHa unu orpaHnyeHa uHdpacTpykrypa ans obpaLleHns co CTOYHbIMU BOAAMM, Hanpumep, B
OTAAanNEeHHbIX CEMbCKMX pavioHax UMnu Npy CyxoMm Knnumare;

- HM3Kaa BUAMMOCTb AbIMOBOIO LWNenda npu NpUMEHEHMN TaKUX CUCTEM TaKKe MOXET ObITb onpeae-
NEHHbIM NPEUMYLLIECTBOM TaM, rAe UMEETCA NOBbILUEHHAA YYBCTBUTENbHOCTb K BU3yarnbHbIM BO3AEWCTBUSM.

7.5.3.2.4 Mpu peanu3aumm 31010 nogxoaa Haubonee 3Ha4MMbIM KOMMMEKCHBIM BO3AENCTBUEM Ha OKpY-
XKAOLLYIO cpeay SBNATCA 00beMbl 06pa3oBaHMsa OCTaTKOB/OTXOAOB, KOTOPLIE BbILUE, YEM B MOKPbIX CUCTE-
Max.

M3BneyeHne 30nbLHON NbINM BO3MOXHO, €CMK 9TON CUCTEME NPEALLECTBOBANN 3MNEKTPOCTATUMECKUE Mbl-
neynosutenu. PasgeneHune 30nbHON Mblfv U 0TX0A0B, 06Pa30BaBLUMXCH B CUCTEME OUUCTKM AbIMOBbIX ra3os,
MOXET ObITb MONE3HO, €CNK AN 3TUX BUAOB OTXOA0B CYLLECTBYIOT pasfnnyHble BapuaHTbl 00paboTku/mcnono-
30BaHNSA B KAYECTBE BTOPUYHLIX MaTepUarnbHbIX PECYPCOB.

7.5.3.2.5 CokpalueHue BeIbpocoB B aTMocepy npusegeHo B Tabnuue 9.

Tabnuuya 9 — YpoBHM BLIGPOCOB NpY UCMOSIb30BaHUN ckpyGGepoB ¢ BOASHLIM OPOLLIEHUEM

[OCTUrHYThLIN YpOBEHb BbIGPOCOB
Belyectso ycpeAHeHHbII cpeaHecyTou- cpefHerofoBoit yaenbHoe 3Have- MpumeyaHue
NoKasaTenb 3a HbIA NOKas3a- noKasartenb, HWe, r/T oTX0A0B
30 MuH, Mr/m3 Tenb, Mr/m! mr/m3 Ha BXofe
HCI <50 3—10 2 4—10 CaMble HU3KME 3HaYeHUA [OCTUMHY-
Tbl Npu 6ornee BLICOKON A03NPOBKE
HF <2 <1 <05 <2 peareHTa U perynupyemMoMm ynpas-
neHun. MUKoBblE 3HAYEHUS MOryT
6bITb KOMNEHCUPOBaHLI C NOMOLLBIO
SO, <50 <20 <10 5—50 YCTaHOBNEHHOro paHee aHanusarto-
pa HCI. MonyMokpbliA npouecc no-
3sonsaeT ynasnueatb SO,, HCI n HF

7.5.3.2.6 Mpu ucnonb3oBaHUM NONYMOKpPbIX CKpy66epoB cOPOCHI CTOUHBIX BOA HE OCYLLECTBASIIOTCS, TaK
KaK KOnM4ecTsO UCNONb3yeMON BOAbI, Kak NPaBuso, HUXe YeM Npu UCNonNb3oBaHUK Ckpyb6epoB C BOASIHBIM
opoLleHueM, a ucnonb3yemas Boaa UCNapsaeTca ¢ AbIMOBbIMU ra3amu. [ipyrue CTouHble BOAbI NpeanpusaTUA
(HanpumMep, NMBHEBbIE CTOKM) NOAXOAALLETO KA4ECTBAa MOXXHO HAaNPaBUTb B CUCTEMY OYUCTKW AbIMOBLIX FA30B.

MonyMokpble CUCTEMbI OYMCTKU AbIMOBBLIX Fa30B 06€CNeYMBaIOT BbICOKYIO 3(hEeKTUBHOCTL yaaneHus
pacTBOPUMbIX KUCAbIX rasoB. HU3kuii ypoBeHb npeaenbHbIX nokasartenel BbIOPOCOB AOCTUraeTcst nocpes-
CTBOM pPErynupoBaHns A03MPOBaHUA peareHToB 1 BbIBOpa MECT UX BHECEHUS; O4HAKO 3TO CBSI3aHO C yBENU-
YeHueM noTpebneHus peareHToB U 06beMa 06pa3oBaHUs OTXOA0B.

B nonyMokpbIX cucTEMax UCNONb3YIOTCS TKaHeBble UNLTPLI ANA yaaneHus A00aBnNeHHbIX peareHToB
1 NPOAYKTOB UX peakuui. PeareHTbl (HanpumMmep, akTUBUPOBAaHHLIV Yronb Ana yaanexwus ptytu u PCDD/F), 3a
UCKIMIOYEHNEM LLIENOYHbIX, MOXXHO A06aBNSATbL ANs aacopoummn Apyrux KOMNOHEHTOB AbIMOBbIX FA30B.

Yawe Bcero noslyMOKpble CUCTEMbI Fa3004MCTKM UCNONbL3YIOTCA B KA4€CTBE OAHOCTYNEHYATOro peakTo-
pa AnA KOMOMHMPOBAHHOTO COKpaLleHus1 BbiIGPOCOB:

- MNbINK, KOTOPas OT(OUNLTPOBLIBAETCA C NOMOLLbLIO TKAHEBOrO (PUNLTPA;

- PCDD/F, kOoTOpbIin aacopbmpyeTcst akTUBMPOBAHHLIM YINEM U LLENOYHBIMU peareHTamu;

- pTYTH, KOTOpasi aacopoupyeTcs aKTMBUPOBAHHBLIM YINEM U LLENOYHLIMU peareHTamu.

7.5.3.3 MpoMeXxyToYHble CUCTEMbI C HEKOTOPLIM AoBaBneHneM BOAbl U peunpKynaumen oTxoaoB (MM-
NyNbCHbIE CyXMe CUCTEMbI)

7.5.3.3.1 Moaxoa MeeT aNeMeHTbI Kak NONYCYXOW, Tak U CyxOW CUCTEMbI, U B OCHOBHOM XapaKkTepusy-
€1Ca MarnbiM gobaBneHmem BoAibl M OOMbLLOK A0NEN PeUnpKynupyemMblX OTX0A40B.

3TOT NoAX04 NPUMEHSIETCS, KaK MPaBUNo, B TOM Criy4ae, ecnu B ka4ecTee peareHTa uCnonb3yeTcs TONb-
KO U3BECTb.
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7.5.3.3.2 [lo3npoBKa BBEAEHMS peareHToB U CKOPOCTb 0TOOpa 00pa3ylowmMxcsa OTX0A40B AN UX nocneay-
oLei peuupkynsauumn Tpedylot onTuMu3aummn paboTbl CUCTEMBI B LIENSAX NPeaoTBpaLLeHus 3abusaHma aacop-
GeHTa M NocneayoLLEero NpopbIBa 3arpsisHAOLMX BewwecTs (Hanpumep, ptyth u PCDD/F, ancopbupoBaHHbIX

Ha yrosb).

Ons nogaepxaHus addekTuBHOCTU aacopbummn KUCNbIX ra3oB TPEOYIOT KOHTPONS YPOBHU BNAXHOCTMU.
KoHTponb coaepxanus HCI Ha Bonee paHHeM 3tane ucnonb3yercs Ans ONTUMU3auuKM A03UPOBKM LUe-

NOYHOro peareHTa/Boabl.

7.5.3.3.3 OueHka npumMeHMMOCTH AaHHOTO nogxoaa npueseaeHa B Tadbnuue 10.

Ta6nuya 10 — OueHka NPUMEHUMOCTU UMMYIBCHBIX CYXUX CUCTEM OUUCTKN AbIMOBBLIX Fa3oB

Kputepuii

OueHKa NPUMEHUMOCTU/ NPUMeYaH1e

Bua otxonoB

Bce BUAbLI 0TX0A0B, KPOME TeX, B KOTOPbIX KOHLEHTPaLWUK 3arpsisHAIOLMX BeLecTB
NPy MOCTYNMEHUM OYEHb PA3NNYaIOTCs, HanpUMep, Kak B KOMMepYeckux (nepenpo-
NaBaeMbIX) OMaCHbLIX OTXOfaX.

MpumensioT k TBO, Tonnney, NONYYEHHOMY N3 OTXOA0B, APEBECHBIM OTX0AaM

[uanasoH pasmepoB

ﬂpVIMeHHPOT Ha ManbixX U cpegHnx saBogax scneacrsune HeO6XOAVIMOCTI/| ncnonb3oBa-

npeanpuaTuin HUs HUNETPOB Gonbluero pasmepa (4N pasMeLleHUs peLmpKyIMpoBaHHLIX OTXOA0B)

HoBble/geiicTBytoLne Ocobble orpaHU4eHnst OTCYTCTBYIOT.

npeanpuATUA ®unsTp gomkeH 6biTb Gonblue, YeM B ApYrux cuctemax, Ytobbl UMETb BO3MOXHOCTb
NPUHATL PELMPKYNUPOBAHHBIE OTXOAbI

MexTexHonormdeckas MoxeT obecnevuBaTb npeaBapuTenbHoe obecnbinuBaHWe ANS cucTembl U3bupa-

COBMECTUMOCTb TeNbHOro KaTanUTUYECKOro BOCCTAHOBNEHUS.

MoxeT ucnonb3oBaTbCs COBMECTHO C M36MpaTeJ'IbeIM He KaTanuTu4yeCckKnm BocCCTa-
HOBEHUEM

KritodeBble dhakTophl

3aHWMaeman nnowanb HeBenuka.

MeHee NpMMeHUMO, ecni yXe ecTb cnocobbl 06paboTku/McnonbL3oBaHUA B KayecTse
BTOPUYHBIX SHEPrETUMECKUX PECYPCOB UM BTOPUYHBIX UHEPTHLIX MaTepuarioB Aris
N3BNEYEHHON 30MbHON MNbINK

7.5.3.3.4 310T noaxon NpUMEHSIETCA TaMm, rae:

- TpebyeTcs COKpaTuTh pacxos PeareHToB;

- Tpebyetca cokpatutb 06paszoBaHme OCTaTKOB/OTXOAOB;

- orpaHunyeHo cBo60aHOE NPOCTPAHCTBO;

- ABngeTca npobneMaTu4HbIM YCNOXKHEHUE npouecca.

7.5.3.3.5 Npu peanu3auum 3T0r0 Nnoaxofa Hambonee 3HaYUUMbIE€ KOMMNEKCHbIE BO3ENCTBUSA HA OKpYXa-

10LLYI0 cpeay:

- oGpasoBaHue TBEPAbIX OCTAaTKOB/OTXOAOB;
- 9HepronoTpebneHne 3a CYET NageHus AaBNEHUs NPU UCNONb30BaHUU PYKABHOTO (hunbrpa.
7.5.3.3.6 CokpalyeHue BbiOpocoB B aTMocdepy nokasaHo B Tabnuue 11.

Tabnuya 11 — YpoBHU BEIOPOCOB NpY UCNOSb30BAHUN UMMYIbCHBIX CyXUxX CUCTEeM OYUCTKU AbIMOBbLIX ra3oB

[vanason [ocTUrHyThIl ypoBeHb BbiGpocos
Beujectao | PPPEKTMBHOCTU | e nimis cpeaHecy- | cpeamero- | yaenbHoe 3Have- MpumeyaHye
COKpaLLEHNA, B TeueHue TOUHbIA, [ZI0BOWA, HWe, I/T OTXOA0B
% 30 MuH, Mr/m3 mr/im3 mr/m3 Ha Bxoge

Hel > 99 <10 <6 29 10—30 CTa6um'|eH BCreACTBUe Bbl-

COKOA CKOPOCTY LIMPKYNSLUMM
HE >995 <2 <1 <05 1—5 CTa6uv|neH BCNEeACTBUE Bbl-

COKOIA CKOPOCTU LIMPKYNSILMM
s0, > 99 <50 <5 <1 510 CTa6uv|neH BCNeacTBUe Bbl-

COKOIi CKOPOCTU LIMPKYNSILMM
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7.5.3.3.7 3TOT NpOLECC B COMETAHUU C UCMONL30BAHMEM PYKaBHLIX PUNLTPOB U fJobaBneHnemM peareH-
TOB TakXke NpeaycmMaTpuBaeT CoKkpaLleHne BbIGPOCOB:

- MbINK U CBA3AHHbIX €10 TSHKENbIX METANNoB (40 0,4—2 mr/m3);

- pryTu (c fo6asnenuem yrnsa — ao 0,002—0,015 mr/md);

- PCDD/F (c po6asnenuem yrns — ao 0,005—0,1 Hr/m3).

7.5.3.3.8 PeunpKynsiuus peareHToB, 0ObIMHO UCMONb3yemas B 3TOW CUCTEME, UMEET crneayoLme npe-
UMyLLECTBA Nepes APYrMMU CUCTEMAMU OYUCTKN AbIMOBBIX ra30B:

- CHWXKEHWE pacxoAa peareHToB (B Cyxux U MONYMOKPbIX CUCTEMAX);

- coKpaLleHue 06pa3oBaHus TBEPAbIX OTXOA0B (COAEPKALLMX MEHbLUEE KONUMYECTBO HENpopearnposas-
LLMX peareHToB);

- COKpaLleHuMe pacxoga BoAbl U OTCYTCTBUE CTOYHbIX BOA (MO CPABHEHUIO C MOKPbIMU CUCTEMaMM).

7.5.3.4 Cuctembl Cyxoi OMUCTKM AbIMOBbLIX ra3oB

7.5.3.4.1 B cyxux copbuUMOHHbIX Npoueccax copbeHT (06bIYHO M3BECTb unu GukapboHaTt HaTpus) no-
[JAeTcsl B peakTop B BUAE CyxOro nopoiuka. [loza peareHta 3aBuMcuT OT TEMNepaTypbl U Tuna peareHTa. B
cnyyae U3BeCTU 3Ta 4034, Kak npaBuso, B 2—3 pasa NpeBbILLAeT CTEXMOMETPUYECKOE KONUYECTBO BELLECTBA,
noanexallero U3BneYeHnto; B cnyyae GukapboHata HaTpPUS 3TO COOTHOLLEHWE HMxe. OTO HeobBxoauMo Ans
cobniofeHnst orpaHUYeHmii Ha KONMYeCTBO BLIBPOCOB NPW HEPaBHOMEPHOCTU KOHLIEHTpaumii Ha Bxoge. Obpa-
3ylOLIMeCcs TBepable OTX0Abl peakuun crieyeT u3snekartb U3 AbIMOBbLIX ra3oB B BUAE MbIfM HA NOCneayloLlem
aTane rasoouMCTKMU, NpeacTaBnAlLWeM cobol, kKak NpaBuno, pykaBHbIN punsTp.

MepenosnpoBka U3BECTU (MNKU APYrMX peareHToB) MPUBOAUT K COOTBETCTBYIOLLEMY YBENUYEHUIO OOb-
emMoB 06pa3oBaHMA OTXO4OB, €CNK peareHT BNocneacTBUU NOBTOPHO HE UCMONb3YETCHA ANs AOCTUXKEHUS CO-
OTBETCTBYIOLLETO YMEHbLUEHUS CTEXMOMETPUYECKOTO COOTHOLLUEHUS.

Mpu oTCYTCTBUU NpeaBapUTENbLHON CTaAuN OCaXKAEHUS (HaNnpUMep, C MOMOLLbIO 3NEKTPOCTaTUYECKOro
NbINeynoBUTENS) YaCTULbI YAANAIOTCA C UCMOMb30BAHHLIM PEAreHTOM U npoaykTamu peakuun. Kopka pearen-
Ta, hopmupyeMas Ha TKaHeBbIX punbTpax, obecneunBaeT IMMEKTUBHBIN KOHTAKT MEXAY AbIMOBLIM ra30M W
abcopbeHToM.

Mpu npuMeHeHnn 3TOro noaxoda AbIMOBOM LUMEed peako BUAEH.

M3BecTb (Hanpumep, rmapatHas M3BeCTb, MONOTasA HerawieHas U3BecTb) M bukapboHaTt HaTpust 06bIMHO
UCMOMb3YIOTCS B KAYECTBE LLUENOYHLIX peareHToB. [lobaBneHne akTuBMpOBaHHOTO yrns o6ecneynBaeT cokpa-
LeHue coagepxanus prytn 1 PCDD/F nocpeacTsom nx abcopouposanus.

MNpu BBEAEHUM MONOTOro GukapboHara HaTpua B ropsume rasbl (csbiwe 140 °C) npoUCXoaUT ero npe-
obpa3soBaHue B kapboHaT HATPUS C BLICOKON NOPUCTOCTLIO, ABNAIOLLEroca ahdhekTUBHbIM aGCopPOEHTOM KMC-
noro rasa.

7.5.3.4.2 Vicnonb3oBaHUe 3TOr0 NOAX0Aa CBA3aHO C yBENUYEHUEM:

- pacxofa peareHToB N0 CPaBHEHUIO C MOKPbIMU CUCTEMAMU OYUCTKN AbIMOBbLIX ra30B;

- pacxofoB Ha yaaneHue 0TX0A0B NO CPABHEHUIO C APYTUMU CUCTEMAMMN OYUCTKU AbIMOBLIX ra308.

B T0 ke Bpemsi BOCTUraeTCcst 9KOHOMUA 3a CHET OTCYTCTBUSA CTOYHbLIX BOA.

7.5.3.4.3 OueHka NPUMEHMMOCTM AAHHOTO NoAXoAa npuBeaeHa B Tabnuue 12.

Ta6nuya 12 — OueHka NPUMEHUMOCTM CYXUX CUCTEM OYUCTKU AbIMOBLIX Mra30B

Kputepui OueHka NnpuMeHUMoCTU/NpUMeyaHme
Bua oTxopos [MpuMeHAIoT KO BCeM BUAaM OTX0A0B
[vana3soH pa3mepoB npegnpusATuii CoBpeMeHHbIe CyXMe CUCTEMBI MPUMEHSIIOT Ha NpPeAnpUATUSIX BCEX pa3MepoB

HoBble/aeiicTBytowme npeanpuatua | bes orpanHunyeHuit

MexTexHonornyeckas Bonee Bbicokue paboune TeMnepaTypbl eNaloT NMPOLECC XOpOLLO NPUrOAHBIM

COBMECTUMOCTb Ans KoMBUHUPOBaHMA ¢ NocneayloLWMM usbuparensHbiM KaTanMTUYECKUM BOC-
cTaHoBfeHMEM

KnioveBble dakTophbl Huskas BuguMocTb AbIMOBOrO Lneida.

CTouHble Bofibl HE 06Gpa3sytoTces.

Obpa3soBaHue oTxo4oB obpaboTku/yganeHus TpebyeT npoBefeHUs COOTBET-
CTBYIOLLX MEPONPUATHIA
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7.5.3.4.4 MNpu peanu3auuy STOro nogxoaa Hambonee 3Ha4MMbIM KOMMIEKCHLIM BO3AENCTBUEM HA OKpPY-
XatLlyo cpefly fBnsieTca obpasoBaHue TBepAbIX OTXOAOB, Kak MpaBumno, B Gonblumx obbemax, Yem npu
MCMOSb30BaHUW APYrMX CUCTEM (MPU PaBHbIX YCMOBUAX), XOTA TAKOE€ NPEBbILLEHWE MOXET OblTb HECKONbKO
YMEHbLUEHO 3a CHET PEeuUPKYNALUM OTXOA40B.

Mpu ucnonb3oBaHumn dBukapboHaTa HaTpua TBEPAbIE 0TXOAbI bonee pacTBOPKUMbI, YEM NPU UCMONb30Ba-
HWM U3BECTU, OAHAKO 00pa3yeTCsl MX 3HAYUTENBHO MEHbLLE, YEM B CUCTEMAX, MPeayCMaTpPUBaIOLLIUX UCMOMb-
30BaHue cyxoii nssectun. OTxoabl MCNonb3oBaHUA GukapboHaTa B HEKOTOPLIX CryYasix MoryT obpabarbiBaTbCs
M UCNOMb30BAaTLCA B KAYECTBE BTOPUYHBLIX MaTepuarnbHbIX PeCYPCOB B XMMUYECKOW NPOMbILLIIEHHOCTU.

Cyxue peareHTbl JOMKHbI NepeMeLlaTbes TakuM 06pa3om, YToObl NpeaoTBpaTUThL BbIOPOCHI NbINK, Ha-
npumep, npu 3arpy3ske B OyHkep.

Mcnonb3oBaHue pabounx Temnepatyp cBbiwe 180 °C MOXET NPUBECTU K CHUMKEHMIO NMPOW3BOAUTENb-
HocTu agcopbunn PCDD/F 1 pTyTi (C NOMOLLBLIO BBEAEHHbIX YrOMbHbLIX peareHToB).

7.5.3.4.5 [locturaemole ypoBHU BLIGPOCOB CBEAEHbI B Tabnuupbl 13 n 14.

Tabnuuya 13 — YpoBHU BLIGPOCOB NPU UCMONMB30BAHUN CUCTEM OHMUCTKM AbIMOBLIX FA30B C UCMOMNB30BaHUEM CYXOM U3-
BeCTU

LocTUrHyThIN ypoBeHb BbIGPOCOB
Bewyectso CpeaHwii B Teve- cpeaHecyTou- CcpeaHerogoeoli, yZenbHoe 3HaueHve, Mpumesatue
Hue 30 MUH, Mr/m3 HBIl, MF/M3 mr/m3 [/T 0TXOA0B Ha BXoAe
HCI <60 <10
HF <4 <1
80, <200 <50

Tabnuuya 14 — YpoBHM BLIGPOCOB MPU UCMOMB3OBAHUM CUCTEM OYWUCTKM ABIMOBLIX Ma30B C UCMONb30OBAHUEM CYXOro
6ukapboHaTa HaTpus

LOCTUMHY Il ypOBeHb BLIGPOCOB
BewyecTso CPefiHuit B TeveHne CPefIHECY TOYHBI, cpeaHerofoBoi, yAenbHbIe BoIGPOCH!
30 MUH, Mr/Mm3 mr/m3 mr/m3 I/T 0TX0A0B Ha BXoje
HCI <20 <5
HF <1 <1
SO, <30 <20

7.5.3.4.6 Vicnonb3oBaHWe OTXOA0B peareHTa B Ka4eCTBe BTOPUYHbBIX MaTepuarbHbIX PECYPCOB MOXET B
HEKOTOPOW CTEMNEeHN CHU3UTb 3TN KOMMIIEKCHbIE BO3AENCTBUA HA OKPY>XKaloLLYIO Cpeay, HO MOXET NPUBECTM K
3aTPYAHEHUAM B TEXHONOMMYECKOM NPOoLEecce B OTHOLUEHUU CUCTEMbI JO3UPOBAHUS PeareHToB.

7.5.3.5 BbiOOp WenoyHoro peareHTa

7.5.3.5.1 PasnuuHble Weno4Hble peareHTbl (M UX KOMOUHaLMM) NCNONb3YIOTCA B CUCTEMAX OYUCTKU Abl-
MOBbIX ra30B MyCOPOCHUTaTeNbHbIX 3aBOA0B.

Bo Bcex TMnax cMCTeEM rasoouUCTKU OBbIMHO UCMONb3YETCH M3BECTb B BUAE TMAPATHON U3BECTU B CYXUX
cuctemax, B BUAE ralleHOn U3BECTM — B MONMYMOKPbIX CUCTEMAX, a TaKKe B BWAE MONOTOW HeralleHOn u3-
BECTU.

BukapboHaT HaTpusi NPUMEHAETCA B NPEUMYLLECTBEHHO CyXuX cucremax. Mapokcua HaTpusi u U3BECT-
HSIK, KaK NpaBumo, NPUMMEHSIIOTCA TOMbKO B MOKPbIX CUCTEMAaX razoo4vMCTKU. Npeumyulectsa U HegoCTaTku
UCMNONMb30BaHMA KaXAO0ro M3 peareHToB U3noXeHbl B Tabnuue 15.
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Tabnuya 15— CpaBHeHne 0COBEHHOCTEW pasnUYHbIX LWENOYHBIX peareHToB

Huskuin pacxops (cTexnomeTpude-
CcKoe COOTHoLLeHue — okorio 1,25).

Hu3kuin ypoBeHb 0bpasoBaHUs OT-
X0[OB B 3aBUCUMOCTU OT CTEXUO-
METPUYECKOrO COOTHOLLIEHUS.
YucTka 1 NoBTOpPHOE WCMONL3OBa-
HWe OTXOA0B BO3MOXHO U MpaKTu-
KyeTcsi.

O PEeKTUBHOCTL B LUMPOKOM Ana-
nasoHe pabounx TemnepaTtyp Cu-

CTEM OYUCTKM [bIMOBbLIX [a3oB
(140 °C — 300 °C).
LLmpokuiA  AnanasoH  pabouunx

Temnepatyp W Bblcokasa addpex-
TUBHOCTb NMpUMeHUTENBHO K SO,
MOXET MOCAYXWUTb  NOBLILUEHUIO
COBMECTUMOCTM C CUCTEMaMU W3-
6upaTenbHOro  KatanuTU4eckoro
BOCCTaHOBIMEHMS.

He TpebyeTcs BHUMaHUe BRpbLICKY
BOAbI/BMaXHOCTH

Obpasylolmecs pacTBopu-
Mble TBEpAble OTX0Abl MOXET
O6bITb  MpobrnemMaTudHO  OT-
npaBuUTb Ha KOHEYHOe pas-
MelleHWe (0fHaKo MOXHO
“cnonb3oBaTb B XMMUYECKON
MPOMBILLNEHHOCTH).

Bonee BblCOKas CTOMMOCTb
1 Kr peareHTa, 4eM y usBe-
CTU.

TpebyeTca ycTpOUCTBO Apo-
OneHus, KOTopoe MOXET Npu-
BECTM K npobnemam Bcnep-
CTBUE 3arpA3HeHns

Pearent MpeumyLjecTsa MNpuMevaHuns/apyrue aaHHble HepoctaTkm
Magpokeua Bbicokas xumMuyeckas akTMBHOCTb | Bbicokan cTtouMocTb 1 kr pe- | Mcnonb3ytloT Tonbko B Mo-
HaTpus C KUCIbIMU Fra3amu. areHTa. KpbIX cucTeMax

Hu3skuin pacxop. MepemeHHasn CTOMMOCTb
Huskmii  ypoBeHb oGpasosaHus | (€XeKBapTanbHo).
TBEpALIX OTXOA0B ObpasytoTca  pacTBOpUMble
conu.
OudeHb arpeccuBHoe Belle-
CTBO.
3anax npu yBnaxHeHWu
M3BecTb CpenHss xuMmuyeckas aktuBHocTb | lMNepemeweHne mMoxeT ObiTb | OTxoabl WU3BECTH, WCNONb-
(bonee BbicOKasi xMMUYeckan ak- | NpobnemMaTuYHBIM, Kak U UC- | 30BaHHOW B CyxuX, NpoMme-
TUBHOCTb C MOMOTON HEeralweHol | Nonb3oBaHWe B Ka4YecTBe | XKYTOYMHBIX U NOSYCYXWUX CU-
U3BECTbIO). BTOPUYHOIO MaTepuanbHOro | ctemMax ABMSAIOTCA CUMBLHO
BoaMoxHOCTb paboTsl Npu Bbico- | PECypca LLIENIO4HLIMK
KON TeMnepaTtype ¢ MONOTOi Hera-
LLIEHON U3BECThIO.
Huskass cTouMoCTb 1 Kr peareHTa.
Hun3kass pacTBOPUMOCTb OTXOA0B.
BoamoxHO BoccTaHoBReHWe runca
u3 ckpy66epoB ¢ BOASHBLIM OpoLLe-
HWem
M3BecTHAK CpenHsisi xummndeckasn akTuBHoCTb. | Beibpocel  CO,, KoTopele | Ha 3aBogax no cxuraHuio
Hu3kasi CTOMMOCTL 3a 1 kT pearen- | AOMKHBI - BbinyckaTbeA M3 [ TBO wmpoko He npuMeHs-
Ta. ckpy66epa HCI eTca.
Huakasi pacTBOPUMOCTL OTXO/0B. Wcnonbayetca B ocHoBHOM B
MOKPbIX CUCTEMAX.
BoamoxHO BOoccTaHOBMeHWe runca
13 ckpy66epoB ¢ BOASHLIM OpoLLe- WHorpa ucnonbayetca B cu-
HUeM cTeMax C MCeBAOOXKUKEH-
HbIM CIIoeM
Bvkap6oHat Bbicokasa xuMuyeckas akTMBHOCTb | bonee pactBopumas 4actb | 10—15 kr/t TBO, coxoKeH-
HaTpus nc S0, ncHCIL o6pa3oBaBLUMXCS OTXO[0B. HblX 6e3 obpasoBaHUsa 30-

NownakoBbIX 0TX040B
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7.5.3.5.2 OueHka NpMMEHUMOCTM AaHHOTO NoAxoAa npuBeaeHa B Tabnuue 16.

Ta6nuya 16 — OueHKa NPUMEHUMOCTU PasfIUYHBIX LLENOYHbLIX peareHToB

Kputepui OueHKa NnpuMeHUMoCTU/NpuMeYaHue
Bua otxopoB NaOH xopolo nogxogut AN U3MEHSIOLMUXCA KOHLEHTpaLUuii 0TX040B Ha
BXOJie, Hanpumep, AN NPUMEHEHUs Ha 3aBofax Mo CXUraHMIo ONAacHLIX OT-
XO[0B.
[vana3oH pazMepoB npeanpuaTuii [No ueHoBoi adpdpekTuBHocTM NaOH MeHee npuBnekateneH ANA KpynHbIX

npeanpusATuid, Yem CaCO4

HoBble/geiicTBytoLme npegnpuaTua MoxeT 6bITb TpUMeHUMa kK 06oum

MexTexHonornieckas COBMeCTUMOCTb NaOH NCNOoNb3yKT TOJIbKO B MOKPbIX CUCTEMaX

KntoveBble dakTopbl B03MOXHOCTU yAaneHWUs/MCronb3oBaHs B Ka4decTBe BTOPUYHLIX MaTte-
puarnbHbIX PecypcoB MPUMEHUTENBHO K 0OpasoBaBLUMMCS OTXO4aM MOryT
UMeTb Bonbluoe 3Ha4YeHUe.

LleHa 1 HanMyne peareHToB Ha MECTHOM PbIHKE MOMYT BbITb BaXXHBIMMU (pak-
Topamu

7.5.3.5.3 Haubonee 3Ha4ymMmMble hakToOpbl BO3AENCTBUSA HA OKPYXKAIOLLYIO CPEAY, YYUMTbIBAEMbIE NPU Bbl-
Bope peareHTa:

- 00beM 006pa3oBaHNs OTXOA0B;

- BO3MOXHOCTU UCMONb30BaHUA 06pa30BaBLUMXCS OTXOAOB B KA4€CTBE BTOPUYHBIX MaTepuarnbHbIX pe-
CYpCOB 3a npegenamu npeanpusaTus;

- XapakTep/coCTaB OTXOAOB W €ro BMMAHME HA Mocreayiollee yaaneHUe/mcnonL3oBaHue B Kayecrse
BTOPWUYHbIX MatepuanbHbIX PeCypcoB U T. A.;

- 06pa3oBaHue CTOYHbIX BOA, COAEpKaLLMX PAaCTBOPUMbBIE CONK, U 0GpaLleHne C HUMMN.

7.5.3.5.4 Ocratku xnopugos, 00pa3zoBaBLLUMECH NPU yAANEeHUU CONMAHON KUCHOThI U3 AbIMOBLIX ra3oB.,
XOPOLLIO pacTBOPUMBI.

7.5.3.6 [JoGaBneHue ckpybbepa ¢ BOAAHLIM OPOLLEHMEM ANS JOOUUCTKU [bIMOBbLIX ra3oB NOCNE OCTafb-
HbIX CUCTEM OYUCTKU AbIMOBBIX ra3oB

[obaBneHne KOHEYHOW MOKPOW OMUCTKU AbIMOBbLIX Fa30B ABNSIETCSA AOOYMCTKON nocne o6paboTku B Apy-
rMx cuctemax, HarnpasneHHON Ha yaaneHue KUCHbIX rasos U T. 4. 3TO, KaK NPaBUIio, UCNOSb3YIOT cneunanbHo
Ans cokpauienus Bbiopocos HCI u SO,, ecnu OHKM BbICOKN UMK HEPABHOMEPHBI.

7.5.3.7 Peumpkynauymsa otxoaos, 00pa3oBaBLUMXCA B CUCTEME OYMCTKU AbIMOBbIX ra30B

7.5.3.7.1 Otx04bl, COOpaHHbIE pyKaBHbIMU (PUNLTPAMU, UCMONb3OBABLUMMUCS B CyXUX, NOMYMOKPbIX U
ApYrMX (HO HEe MOKPbIX) CUCTEMAX OYMCTKM AbIMOBbIX ra30B OObIMHO COAEPXKaT 3HAYUTENBLHYIO 0N HENPO-
pearMpoBaBLUMX pPeareHToB, NpeaHasHayaBLMxca Ana o6paboTkM AbIMOBLIX ra3oB, a TAKKE 30MbHYIO NbiSb
W Apyrue 3arpsisHsiolme BELLECTBA, U3BMNEYEHHbIE M3 NOTOKA rasa. Yactb cobpaHHbIX OTX0A0B MOXET ObITh
MCNosb30BaHa B CUCTEME OYMCTKU AbIMOBbIX Fa30B.

7.5.3.7.2 OueHka NpMMEHMMOCTHN AAHHOTO Noaxoaa npueeaeHa B Tabnuue 17.

Tabnuya 17 — OueHka NPUMEHMMOCTHN PeLUpKynsALUM 0TX040B

Kputepwuii OueHKa NpUMeHUMOCTU/NpUMeYaHue

Bug otxogoB Bce BuALI 0TX00B, KpOME TEX CryyaeB, KOra KOHLEeHTpauumu Ha BXofe O4eHb
pasnuuyatotcs, HanpuMep, KoMMepudeckue (nepenpopaBaeMble) onacHble OT-
XOAbl, €CIN AN STUX 3arpsA3HUTENel He UCTIONb3YETCs B COMETaHUMU C ApYron
CUCTEMON.

B HacTosWEee BpeMA npuMmeHsaeTca K TEO, Tonnuey, Nony4eHHOMY U3 OTXOL0B,
ApeBECHBIM 0TX0AaM

[uana3oH pa3mepoB npeanpuATUii Bes orpaHuyeHui
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OkoHYaHue mabnuupbi 17

Kputepuia OueHka NpUMeHUMoCTU/ NpUMeyaHne

HoBble/nencTByoLe NpeanpuaTUS | Hukaknx ocobblx orpaHUYeHUi.

DUNLETP AOIKEH BbITh GoNbLUE, YeM B APYrUX CUCTEMaX, YTOBEI UMETL BO3MOX-
HOCTb MPUHSATL PELMPKYNUPOBAHHBIE OTXOAbI

MexTexHonorudeckas coBMmecTU- | COBMECTUMO C CUCTEMaMU OHMUCTKN AbIMOBbLIX FA30B, KpOM€e MOKpbIX
MOCTb

KntodeBble dakTopsbl Hanuyve nnowageit, HeoGXOANMBIX ANA YCTAHOBKU peakTopa GorbLuero pas-
Mepa

7.5.3.7.3 Moaxoa npuMEHSIIOT TaMm, rae TpebyeTcsl COKpaTUTb:

- pacxop peareHTOB;

- obpasoBaHue oCTaTKOB/OTXO40B.

AnsTepHaTUBOI 9TOMY NOAXOAY, TAKXKe COKpaLLaoLLIEH UCNONb30BaHWe peareHToB n 06pasoBaHue 0TXo-
[10B, ABNAETCA UCNONb30BaHUE IMPEKTUBHLIX MPSIMOTOUHBIX CUCTEM. DhhEKTUBHBIE NPAMOTOUHbLIE CUCTEMBI
paspaboTaHbl U 3KCMNyaTUPYIOTCA TakuM 06pa3om, UTO OTpaboTaHHbIE peareHThl yXke B 3Ha4YUTENbHOI cTene-
HW npopearnposanu (To €CTb 0CTanoChk Marno HeNnpopearMpoBaBLUMX peareHToB) 6e3 nocneayoLein peumpky-
nauun. AHanus oTxoA0B, 00Pa30BAaBLUMXCA B CUCTEME OYMCTKM AbIMOBLIX ra30B, MOXET NPOU3BOAUTLCS ANS
onpeaeneHuss COOTHOLLIEHUS MexaY NPOpearnpoOBaBLLIMM U HEMPOPEArMPOBaBLUMM PEareHToOM.

7.5.3.7.4 Npu peanusauum 3TOro noaxoaa Haubonee 3HaYUMbIE KOMIMIEKCHbIE BO3AENCTBUSA HA OKpYXa-
tOLLytO Cpeay:

- obpasoBaHune TBEPAbIX OCTATKOB/OTXOAOB (XOTSl B MEHbLUMX 0O6bemax, Yem 6e3 peuupkynauuu);

- 9HepronoTpebneHne 3a CHET UCNONb3OBAHUS PYKaBHOIO hunbTpa.

[lo3anpoBka BBEAEHUA PeareHToB 1 Temnbl 0TOopa 0TX0A0B ANA peLmpKynsaumMu TpebylotT onTumusauum
Ansa npegoTepalleHns 3abusaHua agcopbeHTa v nocneayowero NpopbiBa 3arpasHALLMX BELLECTB (Hanpu-
mep, ptytu u PCDD/F, aacoptupoBaHHbIX Ha Yronsb).

YpOBHW BRaXHOCTU TPeOYIOT KOHTPONA AN noaaepxaHus achheKTUBHOCTU aacopOLMM KUCTbIX ra3oB.

Kontponb coaepxanna HCl Ha Bonee paHHEM 3Tane MOXET ObiTb UCNONbL3OBaH ANA ONTUMMU3ALIMK A0-
3MPOBKM LLENOYHOTO peareHTa/Boasb!.

HekoTopble 4aCcTu CUCTEMbI OYUCTKU AbIMOBbIX Fa30B JOIMKHbI ObiTh GonbLue, 4To6bl NO3BONUTL UCMONb-
30BaTh JAONONHUTENBHBIE PELUPKYNMPYEMbIE MAaTEPUATbI.

7.5.3.7.5 Peuupkynsiuua peareHTOB B CUCTEME UMEET creayiowme npenmyLiecTsa:

- CHWKEHUE pacxola peareHToB (B CyXuUX U NOITYMOKPbIX CUCTEMAX);

- COKpaLleHue 00pa3soBaHUA TBEpPAbIX OCTATKOB/OTXOA0B (32 CYET COKpalleHusa ob6bema He npopearu-
POBaBLUMX PEAreHToB).

7.5.3.8 HenocpeacteeHHOe AoGaBneHue LIEeNoYHbIX peareHToB B 0TX0Abl (NpsiMasn aecynbdypusauus)

7.5.3.8.1 NpUMEHSIOT TONLKO ANA CUCTEM C NCEBAOOKMKEHHbLIM CITOEM.

Hecynbdypusams B NCEBAOOKKEHHOM CNOE MOXET OCYLLECTBNATLCA NyTeM nomewleHusa abcopben-
TOB (Hanpumep, KanbLmsa UNM COEAMHEHUI KanbLMs/MarHus) HEMOCPEACTBEHHO B kamepy Cxuranus. Mpu
9TOM UCNONb3YIOTCS A00ABKN: M3BECTHAKOBAS MNbifb, TMAPOOKCUA KanbLs U AoNoMuTOoBasn Myka. Moaxoa mo-
XET 6bITb UCNOMNb30BaH B COMETAHUM C NocreayloLen Aecynbdypaumeii AbIMOBbIX ra30B.

PacnonoxeHue CTpyin n CKOPOCTb BMPbLICKA BMUAIOT Ha pacnpeaeneHue abcopbEeHToB U, cneaoBarerb-
HO, Ha CTeneHb OCAXAEHUS AMOKCUAA cepbl. YacTb NONyYeHHbIX NPOAYKTOB peakuuu yaansercs B nocne-
Aylowmx punbTpax, 04HAKO 3HAYUTENbHAA YacTb OKA3bIBAETCA B 30JI0LLNAKOBLIX 0TX0Aax. Takum obpasom,
Aecynbdypaumsi MOXET MOBUATb HA KA4YECTBO 30M0LLUNAKOBbLIX OTXO/0B.

MpeanbHble ycroBusi Ana aecynbdypusauum CyecTsyIoT B LUMKNOUAAnbHbIX NeYax B CBSA3W C NOCTOSIH-
HbIM YPOBHEM TEMMNepaTypbl.

ABcopbuusa (M agcopbums) 3arpAsHAIOLMX BELLECTB TaKKe MOXET ObiThb NpoU3BeAeHa B (LMPKYNMpyto-
LLIEM) NCEBI00XKMKEHHOM CIOE, TO €CTb OTXOAbl U peareHTbl MOBTOPHO NPOMYCKaIOTCA Yepe3 KaMepy CropaHus
Ha BbICOKOI ckopocTU. MOBTOPHOE MCMONB30BAHUE AbIMOBBIX FA30B NOAAEPXXMBAET ABWXEHME ra3a HA YPOBHE
BblLLE MUHUMarbHO HEOBX0AMMOrO ANA COXPAHEHUSA NCEBAOOXWKEHUA NOAYLLKMA TONNMBA. TONMNMBHbLIA MaTe-
puan u3Bnekaercs ¢ NoMOLLbIO pykaBHOTO chunbrpa. 3akadka BoAbl 3HAUMTENBHO COKpaLlaeT pacxos abcop-
6eHTOB (M, cneoBaTenbLHO, 06beMbl 06pa3oBaHNA 0TXOAOB).
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LLleno4yHon peareHT pearupyeTt B Me€4YM C KUCIbIMKU ra3aMu, YTO COKpaLlaeT KONM4eCcTBO KMCIOW cocTaB-
NAKLWEN HEOUULLIEHHOTO rasa Npyu nepexoae K nocrneayowmumM sTanam O4YMCTKM AbIMOBbLIX ra3oB.

AncopOumsa B ne4mn npu BbICOKUX Temneparypax ropasao 6onee apdekTuBHA NPUMEHUTENBHO K SO,,
yem K HCI; ocHOBHble HanpaBneHus NpUMEHeHUs, Takum 06pasom, npeanonarailT CXXMraHme 0TX040B C OT-
HOCUTENBHO BLICOKUM coaepaHneM SO, HanpUMep CXUraHne 0CaaKa CTOUHBIX BOJ.

7.5.3.8.2 OCHOBHbIM NPEUMYLLECTBOM 3TOr0 NOAX0AA SIBMSIETCS TO, YTO OH MOXET CnocobCcTBOBAaTL CO-
KpaLLeHWIO KOppo3un B KOTNe. MOCKONbKY CTEXMOMETPUYECKOE COOTHOLLEHME AOCTaTOMHO BbICOKO, OHO HE
CNOCOOCTBYET YNy4LUEHUIO 06LLEN NPOU3BOAUTENBHOCTU CUCTEMbI OYUCTKU AbIMOBLIX ra30B.

7.5.3.8.3 MNpu peanusauyun atoro noaxoaa Hambonee 3Ha4MMble KOMNNEKCHbIE BO3EWCTBUS HA OKpYXa-
foLLyIO Cpeay:

- pacxoj peareHTOB B neuu,

- BMMSAHME HA KA4eCTBO 30MOLLNAKOBbIX OTXOA0B;

- W3MEHEeHMe cocTaBa fAbIMOBbIX rasoB (COOTHoLLeHUA SO,/HCI) MOXET BNUATL Ha NPOU3BOAMTENLHOCTb
nocrneayLmMx aTanoB CUCTEMbI OYUCTKM AbIMOBbIX ra30B, MOXET U3mMeHuTs napametpsl PCDD/F u npuBectun
K KOPPO3UK B CUCTEME OUUCTKU [bIMOBBIX ra30B.

,D,06aBneHme U3BECTU BIMUAET HE TOJSIbKO HA Ka4eCTBO 30M0LUNAaKOBbIX OTX0A40B, HO U HA COCTaB U 3NekK-
TpU4eckoe CONPOTUBIIEHUE 30MbLHOI NbINK (T. €. Tam ByaeT coaepxaTbcs BonbLue Kanbuns 1 GonbLUe CEPHU-
CTbIX COeAMHEHUI U ByaeT Bhille pasbaBneHne 3arpsA3HAIOLLIMX BELLECTB YBENUYMBLLMMCSH 00beMOM OTXOA0B,
06pa3oBaBLUMXCA B CUCTEME OYUCTKU AbIMOBbIX FA30B).

7.5.3.9 cnonb3oBaHue KOHTPONS KUCHbIX FAa30B AN ONTUMU3aLUKU NPOLECCA OYUCTKU AbIMOBbIX ra3oB

7.5.3.9.1 C nomoLubio onepaTUBHOIO KOHTponsi cogepxanusa HCI B Hayane u/wnu B cepegmHe TEXHONO-
rMYECKOro NpoLecca B CUCTEMAaX CyXoi U NOSYMOKPOW OYUCTKW AbIMOBBIX ra30B MOXHO HACTPOUTL paboTy cu-
CTeMbl O4YUCTKM AbIMOBbIX ra30B Takum 06pa3om, YToObl ONTUMU3UPOBATL KONIMYECTBO BHOCMMOTO LLENOYHOTO
peareHTa ¢ TOYKM 3peHus obpasoBaHus BbIOPOCOB. [oaxoa, Kak NpaBumo, NPUMEHAETCA B KQ4eCTBE AONOMHU-
TeNbHOro MeToaa npeaoTBpaLLeHns 06pa3oBaHMs NMKOBbLIX KOHLEHTpaLUuii U Hapaay ¢ hOpMUpPOBaHUEM CIosl
peareHTa Ha pykaBHbIX UIbTPax Takke okasbiBaeT Oydepusunpyowmin addekT Ha konebaHusa peareHra.

7.5.3.9.2 3710T noaxoa He NpUMEHsieTCA B cnyyae ckpyb0epoB ¢ BOASHLIM OPOLLEHMEM, MOCKONbKY pa-
Goueli XuAKOCTbIO CKpybbepa siBnsAeTcA Boga U nogada BoAbl B CKpyo0ep C BOASIHBIM OpOLLEHUEM onpeaens-
€TCs1 CKOPOCTLIO €€ UcnapeHus u oToopa, a He NEePBUYHOM KOHLIEHTPALIMEN CONAHON KUCAOTLI.

MamepeHns koHueHTpaunii SO, nomoratoT ybeantbca B HanMuuMm 10CTaTouHbIX KOMIMYECTB peareHTa
Ans obpaiienns ¢ SO, 1, CrefoBaTesnbHO, NOCIYXUTh COKPALLEHUIO TAKMX NUKOBbIX BbIGPOCOB.

7.5.3.9.3 OueHka npMMEHMMOCTU AaHHOTO noaxoaa npuseaeHa B Tabnuue 18.

Tabnuya 18 — OueHka NPUMEHUMOCTU KOHTPONS HEOUMLLEHHOrO rasa Ans ONTUMU3aLMKU CUCTEM OYUCTKW AbIMOBBLIX
rasos

Kputepuit OueHKa/npumMeyaHve

Bua otxoaos OcobeHHO NoaXoAUT ANSA CyXMX, MOSTYMOKPLIX U NPOMEXYTOHHLIX NPoLECccoB
OYUCTKM |bIMOBbIX ra30B C BbICOKOH M3MEHUMBOCTHIO KOHL@HTpALMKN KUCHbIX
rasoB B MOCTYNaKLLMX OTXoAaxX

[Avana3oH pa3MepoB NpeanpuUATHiA He6onblune NpeanpuUsTUS MOTYT U3BJIEYb MAKCUMaNbHYIO BBIFOAY, MOCKOMb-
KY HEKOHTPONMpyeMble OTXOALI MOryT OKa3biBaTb Gonbluee BAWSHUE Ha Npo-
M3BOAMTENBHOCTE MEHBLLUX CUCTEM

HoBble/gencTBytowme NpeanpuUaTUS MogxoguUT ANA HOBLIX U CYLLECTBYIOLLUX NPOLIECCOB, HO 0COBEHHO NoAXOAUT
AnAa MoAepHusauuu, Kkorga oGpameHVle C KUCNbIM ra3oM MOXeT ObITb onTU-
MWU3NPOBaHO

MexTexHonorn4yeckas CoBMeCTUMOCTb B 0OCHOBHOM NMPUMEHUMO B CYyXUX M MOSTYMOKpPbLIX CUCTEMAX

Knioqesble dakTopbi OTcyTCTBYIOT 0COBblE OrpaHUyeHust

310t noaxoa 06bIMHO He TpebyeTcsa nNpu UCNonNb3oBaHUKU CKPYOBOEPOB C BOAAHBLIM OpOLLEHUEM BCrea-
cTBUE ux 6onbluer rMbKOCTM N0 OTHOLLEHUIO K BXOAHOW KOHUeHTpauumn HCL.

MeHee npumeHumM Tam, rae oTxXoAbl FOMOreHU3MPOBaHbI U UX KA4ECTBO ONTUMU3MPOBAHO NOCPEACTBOM
oT6opa, cMeLLMBaHus U NpeaBapuTenbLHON 00paboTku. Yalle BCero NPMMEHSIETCS B CNy4asix, KOraa KOHTPOrnb
Ka4yecTBa OTXOA0B Ha BXOAE B NE€Yb OFPAHUYEH.
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7.6 CokpauleHne BbIOpOCOB OKCUAOB a30Ta

Oxcuabl asota (NO,) MoryT 06pasoBbIBaTLCS TPEMA CNocoGamum:

- Tepmuyeckne NO,: BO BpeMsi TOPEHUS 4aCTb a30Ta BO3[yXa OKUCIISIETCA /10 OKCU0B a3oTa. JTa pe-
aKuusi MPOUCXOAUT B 3aMETHbIX MacLuTabax Tonbko npu temneparype cebiwe 1300 °C. CKOPOCTb peakuum
9KCMOHEHLIMaNLHO 3aBUCUT OT TEMNEPATYPbI U NPAMO NPONOPLUMOHANbHA COAEPXKAHUIO KUCIOPOoAa;

- TonnmeHble NO,: BO Bpems ropeHns 4acTb a30Ta, CoAepXaLLerocsi B TONsMBse, OKUCNAETCA A0 OKCUAOB
asoTa;

- obpasosaHne NO, npu peakuusx ¢ y4actuem unu sbiaeneHmem cBoboaHbIX paaukanos (GLICTpo 06-
pasoBaslumecs NO,): aTmocchepHbIit a30T MOXET OKUCINATLCA NMpu peakumu ¢ paaukanamu CH ¢ npomesxy-
TOYHbIM 06pasoBaHneM HCN. 3T1oT MexaHu3m bOpMUPOBAHUS UMEET OTHOCUTENbBHO Marioe 3HayYeHue npu
CXUraHUU OTXOA 0B.

7.6.1 MpuopuTteTHbIE METOALI COKpalleHUs1 06pa3oBaHUA OKCMAOB a3oTa

O6bembl 06pasoBaHns NO, MOXKHO COKpPaTUTL, ONMTUMU3MPYS YNPABREHUE pexumamMmn paboTbl Neyn:

- MpeaoTBpaLleHneM nogayu Bo3ayxa cBepx Heobxogumoro (T. . npeaoTBpaLLeHUeM NOCTYNNeHUs ao-
NOMHUTENBLHOro a3oTa);

- MPeaoTBpaLLEHNEM UCMONB30BAHUS YPEIMEPHO BbICOKMX TEMMNEPATYP B neuu (B TOM uucne o6paso-
BaHUWS 30H TOYEYHOIO Neperpesa).

7.6.1.1 Nopaya Bo3ayxa, POPMMPOBAHNE Ta30BON CMECU U TEMMEPATYPHBINA KOHTPOSb

TwarensHOE pacnpeaeneHne NocTynatoLwero NepBUYHOrO U BTOPUYHOIO atMocdepHOro Bo3ayxa ¢ ue-
Nbl0 NPeaoTBpAaLLUEeHUs ckaykoobpasHbiX Nepenagos TEMNEPaTyp, NPUBOASALLMX K 0Opa3oBaHUIO BbICOKOTEM-
nepaTypHbIX 30H U, criefioBaTenbHO, pocTy o6pasoBaHna NO,, SIBMSIETCA LUMPOKO MPUHATOW M BaXHOW Npu-
OPUTETHOI Mepoii No cokpayeHnto obpasosanus NO, .

XoTs AN rapaHTMPOBAHHOIO OKUCIEHUSI OPraHUYECKNX BELLECTB, 00ECNeUmMBaloLLEro HU3Kue BbiGPOCHI
CO u neTy4ynx opraHUYeCKnx coeanHeHmii, TpebyeTcss 4OCTATOYHOE KONUYECTBO KUCNopoaa, usbbiTo4Has no-
Jadva BO34yXxa MOXET NPUBECTU K JOMNOSHUTENBHOMY OKMCNEHMIO aTMOCdepHOro a3ora, a Takke k o6pasoBa-
HUIO fONONHUTENbLHBLIX NO, .

[ocTuxeHune apPeKTMBHOrO CMELLMBAHUSA ra30B U TEMMNEPATYPHBIN KOHTPOXb SABMNSAIOTCS BAXHLIMU ak-
Topamu.

7.6.1.2 PeunpKynaumsi TONOYHbIX ra3os

3T1oT MeToa npeanonaraeTt 3ameHy okono 10 % — 20 % BTOPUYHOro BO3ayxa, NOCTYNAIOLWEro B 30HY
FOPEHUA C PELMPKYNUPOBaAHHLIMK TOMOYHbLIMM rasamu. CokpalleHne obpasosanua NO, foCTMraeTca TeMm, YTo
oTnpasnsiemMble Ha PELMPKYNALMIO AbIMOBbLIE rasbl UMEIOT 60riee HU3KYIO KOHLIEHTPaLMIO Kucnopoaa u, cneao-
BaTenbHO, Gonee HU3KYI0 TEMMNepaTypy Ha BbIXoAe, YTO NMPMBOAUT K CHMXKEHUIO YPOBHSA OKCuAA asoTa.

7.6.1.3 JoGaBneHue kucrnopoaa

[o6aBneHne 4ncToro Kucnopoaa unu o6oralieHHOro KUCNOpoaoM Bo3ayxa o6ecneumBaeT BO3MOXHOCTb
npeaocTaBUTb KUCMOPOA, HE0BX0AMMbI ANA FOPEHUsl, COKPaTUB NPU 3TOM NMOCTaBKY AONOSIHUTENBLHOTO a30Ta,
KOTOPbIA MOXET CrnocoGCTBOBaTL 06pa3soBaHUI0 JONONHUTENbHLIX 06beMoB NO, .

7.6.1.4 MNoaranHoe cxuraHne

B HekoTopbIX crydyasx ucnonb3yerca noaranHoe cxuraHue. OHO npeanonaraer CokpalleHue coaep-
KaHWA KUCNOpOoAa B NEPBUYHON 30HE CrOpPAHUSi U YBEMUYEHUWIO MOCTYNIeHUs Bosayxa (M, CNefoBaTenbHO,
kucnopoga) B 6onee nosgHue 30HbLI FOPEHUA AN OKUCTIEHNA 06pasyloLmXcs ra3oB. Takue MeToabl Tpebyior
3 MEKTUBHOTO CMELUMBAHUA ra3/BO3AYX B CPeAHeit 30He, UToObl 06ecneynTb noaaepxaHue ypoBHA coaepxa-
Husa CO (4 Apyrux NPOAYKTOB HEMOMHOIO CropaHusl) Ha HU3KOM YPOBHE.

7.6.1.5 OoGasneHue npupoaHOro rasa (nepexuraHue)

[o6GaBneHne NpMpoaHOro ra3a B HaAPELLETOUHYIO 30HY NeYN MOXET ObITb MCMOSMb30BaHO AN COoKpaLle-
Hus BbIGPocoB NO, npu cropaHun. [na MycopocxumratenbHbiX 3aBoaoB Obino paspaboraHo Asa noaxoaa K
MCNONL30BAHKIO NPUPOAHOTO rasa:

- nepexuraHve. STOT METOA ABMAETCA TPEXSTANHLIM NPOLECCOM, NpeaHa3Ha4YeHHbIM Ana npeobpaso-
BaHua NO, B N, nyrem BBeAeHUA NPUPOAHOrO rasa B ONPEAENEHHYIO 30HY NEPEXUraHns, pacrnonoXeHHy'o
BbILLE OCHOBHOW 30HbI FOPEHUS;

- ynanexne NO, ¢ nomowbio MeTaHa. 3TOT MeToA Npeanonaraet BBeAeHUe NPUPOAHOro rasa Heno-
CPeACTBEHHO B OCHOBHOM GNoK cropanus Ana noaasnexns o6pasosanus NO,.

7.6.1.6 3akauka Boabl B nevb/nnams

MpaBuUnbLHO CNPOEKTUPOBAHHBLIA M JKCMIyaTUPYEMbIA BNPLICK BOAbLI B MEYb UMM HEMOCPEACTBEHHO B
nnamsa MOXeT ObITb MCNOMBL30BAH ANA CHWKEHUSA TEMNEPATYPbI B 30HAX TOYEYHOTO Neperpesa B NEPBUYHON
30HE ropeHust. 3TO MOXET NPUBECTY K CoKpaLLeHuio 0bpasosaHna NO, TEpMUYECKOTO MPOUCXOXKAEHUSA.
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MpuopuTeTHBIE MEPbI, KaK NPaBuUIo, UMEIT BONbLUOE 3HAYEHNE AN CHIDKEHWUSA 00pasoBaHUs OKCUAOB
asoTa Ha CTaguu ropeHUsi: B OCHOBHOM OHWM OTHOCATCA K 0OpaLLeHWio C OTX04amu M K UX NOArOTOBKE, U, B
YaCTHOCTH, K MPUMEHAEMbIM METOAAM TENNOBoON 06paboTku. Kak npasuno, NpuMeHAETCa CoMeTaHne Npuopu-
TETHBLIX MEP W AONONHUTENbHBLIX METOAOB AN COKPAaLLEHUSA BbIOPOCOB OKCMAOB a3oTa.

7.6.2 JononHuTernibHbIe MeTOAbI COKpalleHUs1 0Opa3oBaHMA OKCUAOB a3oTa

B uensx cobnioaeHna cpeaHecyTouHbIx HopM BbiGpocoB NO, (B dpopme NO,) He Gonee 200 Mr/m3,
Kak npaBuno, NPUMEHSIOTCA AONONHUTENbHbIE METOAbI COoKpaLleHus obpasosaHua NO,. [ns 6onbLUMHCTBA
TEXHONOrNYecknx NPoLEeCcCoB LenecoobpasHo NPUMEHEHWE aMMnUaka u ero MPOU3BOAHBIX (HaNnpumep, Move-
BWHbI) B Ka4ecTBe BoccTaHoBuTensA. OKCMAbl 830Ta B [bIMOBLIX rasax B 0CHOBHOM cocToAT 3 NO u NO, n ¢
NPUMEHEeHWeM BOCCTaHOBMTENA nNpeobpasytoTcs B a3oT N, 1 BOAAHON nap.

Onsa yganeHus asorta u3 AbIMOBbIX ra30B B NPUOPUTHOM NOPSAKE CrNeayeT UCMonbL30BaTh ABE TEXHOMNO-
rMu: n3bumparenbHOe HekaTanuTU4eckoe BOCCTAHOBIIEHNE U n3bupaTenbHOE KaTanMTU4eckoe BOCCTaHoBMe-
Hue.

MouesuHa u NH3 npumeHstoTcs B Buae BoAHbIX pacTBopoB. NHs, Kak npasuno, u3 coobpaxeHuin 6es-
OnacHOCTK NocTaBnsaeTca B Buae 25%-Horo pacreopa.

7.6.2.1 CenekTUBHOE KaTanuTU4ecKoe BOCCTaHOBMNEHNE

CenekTMBHOE KatanuTuyeckoe socctaHosneHne (SCR) sBnseTca kaTanuTM4eckum NpoLeccom, npu Ko-
TOPOM amMMWak B CMECU C BO3AYXOM (BOCCTAHOBUTENbL) A00aBNAETCA B AbIMOBbIE ra3bl U MPOXOAUT Yepes
karanusarop, 06bIMHO NpeACcTaBnALLMi coboi CeTKy (Hanpumep, u3 nNnatuHel, poaus, TiO,, ueonuTos). Mpu
NpOXoXaeHun Yepes katanuaarop ammuak pearnpyet ¢ NO, ¢ obpasosaHnem a3ora 1 BOAAHOIO napa.

B uensix nosbieHnsa adpheKkTUBHOCTU KaTanusaropa npumensietca temneparypa ot 180 °C go 450 °C.
BonbLUMHCTBO CUCTEM, NCNONb3yeMbIX B YCTAHOBKaX ANA CKUraHMA OTX0A40B B HACTOALLEE BpEMA, paﬁoTa-
10T B AnanasoHe 230 °C — 300 °C. MNpu Temneparypax Hwxke 250 °C TpebyeTtca Oonblue katanusaropa u
BO3pacTaeT ONacHOCTb 3aCOPEHMA M MOPYM KaTanm3aTopa. B HEKOTOPbIX CNyyYasx UCNONb3YIOTCA Nepenyck-
HbIE KIlanaHbl, perynupyemsle TEMNepaTypoii kKatanmaaTopa, 4To Nno3BonsieT u3bexarb noBpexaeHns 6noka
SCR.

TexHonorus SCR obecneunsaer 3HauuTenbHoe cokpalleHue coaepxanua NO, (kak npasuno, Gonee
90 %) npu Br3KOM K CTEXMOMETpuYeckomy aobasneHnu socctaHoButens. Mpu cxuraHum orxogos SCR npu-
MEHSAETCA B OCHOBHOM AN 06paboTkM «4MCTOro» rasa (nocne obecnbinMBaHna u yaaneHusa kucnbix rasos). o
3TON NpUYMHE AbIMOBbLIE rasbl, Kak NpaBuno, TPebyoT NOBTOPHOIO Harpesa AnNA AOCTWXEHUA 3hcekTUBHOM
Temneparypsbl peakumm npu SCR, 4TO, B CBOIO 0MEPEab, NPUBOAUT K AONONHUTENBHOMY 3HEPronoTpebneHuto
cuUCTeMbl ragoouncTku. Ecnm ypoBHu coaepxaHus SO, B ILIMOBOM rase Y€ COKpaLeHbl 10 0YEHb HU3KOTO
3Ha4eHus Ha BXxoae B 30Hy SCR, T0 NoTpeBGHOCTL B HArpeBaHuM MOXET ObiTh CYLUECTBEHHO YMEHbLLEHA UMK
Ja)ke OTCYTCTBOBATb. TENMOOGMEHHUKM MCMOMb3YIOTCA ANA YMEHbLUEHUA AONONHUTENbHON NOTPeGHOCTM B
3Hepruu,

Mocne MOKPOIN CUCTEMBI OMUCTKM AbIMOBBIX A30B Kannu MoryT ObiTb yaaneHsl, YTobbl NpeaoTBPaTUTDL
OTINOXEHUA Cone BHYTPpM KaTanuaaropa. B cBA3M C puCKOM BO3ropaHus UMEIOT BaXKHOE 3HaYeHne mepbl bes-
OMacHOCTW, HANPUMEP HanM4YMe NepenyckHbIX KnanaHoB, KOHTPOIb cogepxanna COu . a.

HuskotemneparypHoe SCR TpebyeT pereHepauum katanusaropa B CBA3u ¢ o6pa3oBaHueM coneli (0co-
OeHHO xnopuaa u cynbdara ammoHust). PereHepaums MOXET UMETh peLuaoLliee 3Ha4eHue, NoToMy 4To OT-
FOHKa COMNM MOXET NPUBECTU K NPEBbILLEHNIO NPUMEHAEMOrO NpeaenbHOro 3Ha4eHus BbIGPOCOB B aTMOCtepy
HEKOTOPbIX 3arpsAsHAIoLLNX BeLlecTs, Hanpumep HCI, SO,, NO, .

30Ha SCR vHoraa pacnono)eHa HeNoCpPeACTBEHHO MOCKe ANEKTPOCTaTUYECKNX NbINeYNOBUTENEN, YTO-
Obl YMEHbLUUTL UNKU YCTPaHUTL HEOBXOAMMOCTb pasorpeBa AbIMOBLIX ra3oB. Korga ucnonb3ayercs nogo6HbIn
noaxoA, cneayeT yuuTbiBaTb 4ONOMHUTENBHYIO ONacHOCTb 06pasoBaHusa PCDD/F B aneKkTpocTaTuieckom nbi-
neynosutene (kak NpaBuo, KOraa anekTpocTaTu4ecknin Nelneynosutens paboTaer npu TeMneparypax Bbilue
220 °C-250 °C). 310 MOXET NPMBECTU K YBENM4YeHuto BbiGpocos PCDD/F B 0Tx0Abl 9NEKTPOCTaTUHMECKUX
nbiNeynoBuTenen n kK nx 6onee BbICOKMM KOHLEHTPALUSAM B ra30BOM MOTOKE, BbIXOASALLUEM U3 3NEKTPOCTaTH-
YEeCKOro nblneynosuTensa U noctynatwowem B 6nok SCR. Cuctemsl SCR MoryT UCNonb30BaTbCA ANS yaaneHus
PCDD/F. MHorocnofiHble cuctembl SCR ucnonbaytotca Ans ogHoBpemeHHoro yaanexus NO, u PCDD/F.

[bIMOBbIE rasbl, BbIXOAALME U3 peakTopa, MOryT BbiTk NpoBeseHbl Yepes TENNOOOMEHHUK ra3-ras ans
nogorpesa BXOASALLEro rasa B LEnsAX noadepxaHus pabodeii TemMnepatypbl katanusatopa U COKpalleHus
3Heprosarpar.

Mpu oxuranmm otxogos SCR, Kak npaBuno, NPUMEHSIETCS MOCHe 3TanoB MblneyaaneHuss u OYUCTKK
KMCbIX ra30B; NPUMEHWUTENBHO K rady C BbICOKUM COAEPXKaHWEM Mblnu/3arpsA3HAOLLMX BELLECTB STOT NOAX0A
UCNOMb3YeTca B peakux cnyyasx. [JbiMOBbIe rasbl 0ObIMHO TPeBYIOT nogorpesa Nocrne paHHUX cragui raso-
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OYMCTKM AbIMOBbIX ra3oB AN AOCTUXeHNUs paboyel TemnepaTtypbl Ana cuctemol SCR: 00bIMHO TEMNEpaTypa
BbIXO4a U3 CUCTEMbI razoounctkn cocraenset 70 °C ana mokpoun cucremsl u 120 °C — 180 °C ana 6onb-
LUMHCTBA pyKaBHbIX unbrpos. PacnonoxeHne moayna SCR HENOCPEACTBEHHO NOCMe «ropsyen» CUCTEMbI
nblfeygaaneHusa He NPUHATO, HO MCNOMb3YETCA HA HEKOTOPLIX NPeanpusaTusax B Espone, n nomoraer nsbexarb
nogorpesa AbIMOBbIX ra30B BO BCEN CUCTEME OYMCTKU AbIMOBbIX ra30B.

Paboune guanasoHbl Temnepatyp ana cuctem SCR HaxoaaTcs, kak npaeuno, B guanasoHe 180 °C —
450 °C. OaHako bonbLMHCTBO cucTem pabotaet npu Temnepatype 230 °C — 320 °C. Camas Huskas paboyas
Temneparypa o6bl4HO TpebytoT Gornee UMCTbIX ABIMOBLIX ra3oB Ha BxoAe B Moaynb SCR. KoHueHTpaumsa SO,
B AbIMOBbIX radax MOXeT UMETb peLuatoLLee 3HaYeHne, NOCKONbKY OHWU MOTYT NPUBECTU K Mopye Karanu3aropa.

Matepuan katanusatopa o6bl4HO COCTOMT M3 HocuTens (TiO,) C AoGaBneHMem aKkTMBHBLIX BELLECTB
(V5,05 1 WO3).

OueHka NpUMEHUMMOCTIN AaHHOro Noaxoaa npueeaeHa B tadbnuue 19.

Tabnuya 19 — OueHka npumeHumocTn SCR

Kputepun OueHKka npuMeHUmocTu/MpumeyaHne

Bug otxozno8 MpUMeHNUM K NHoBLIM BUAAM OTXOZ0B

[vanasoH pa3MepoB npeanpu- | MpUMEHUM Ha NpesnpusTUSX No6oro pasMepa, HO Yallle BCEro NpUMEHSIETCa Ha
AT CPefHMX U KpYMHBIX 3aBogax no 3KOHOMUHECKUM NpuynHam

HoBble/gelicTytolme Npeanpu- | YacTo NpUMeEHSIIOT B KayecTBe 3aBeplLuatoLlero npolecca, KOTOpLIi MOXeT GbiTb

ATUA NPUMEHEH Ha HOBbIX U CYLLECTBYIOLUX NpesnpuUsTUsIX
MexTexHonorn4eckas TpebyeT npeaBapuTenbHOro 06ecnbiNMMBaHNsA AbIMOBBLIX Fa30B, Takke MOXET Tpe-
COBMECTUMOCTb Gosarb yaaneHns SO,/SO5 u HCI.

MwHUManbHaga TeMnepartypa Ha Bxoge, Heobxoaumas ans pa60TbI.

Mcnone3oBaHue I/I36I/IpaTeJ'IbHOFO KararimnTu4eCcKoro BOCCTaHOBNEHUA MOXeT npu-
BECTU K COKpaLLleHUto BLIOpOoCcoB okcuaoB a3oTa 6e3 npuMeHeHNsa AONONHUTENBHBIX
METOA 0B, €ClU NPUMEHAKTCA MeHee CTpore npejerbHble SHa4YeHUA Bbl6pOCOB

KntoveBble akTopel MecTa ¢ BbICOKOW YyBCTBUTENBHOCTBIO K NOy MOrYT NOSy4uTL NPEeUMyLecTBo oT
AOMOITHATENBHOMO cokpalyeHns BeiGpocoB NOy, AOCTKMMOrO Mpu NpUMeHeH!n
3TOro NoAxoAa.

Ha npegnpusTum Heo6X0ANMO NPOCTPAHCTBO AN Pa3MELLEeHUs AOMONMHUTENBHON
TEXHONOMMYECKON eiuHULbI

Moaxoa npumeHseTca Tam, rae:

- paspeuieHHble 3HayeHna NO, yctaHosneHbl meHee 100 mr/mS;

- 0N KPYNHbIX NpeanpuaTuii B BbiGpocax NO, Benuka;

- nnarexu 3a BbIopockl NO, yCTaHOBNEHbI HA YPOBHE, ENaloLIeM 3TOT NOAX0/, 9KOHOMUYECKN BbIroa-
HbIM;

- AOCTYNEH nap noAa AaBneHneM ANg Harpesa AbIMOBbLIX ra30B, YTO CHUXKAET IKCMyaTauuoHHbIE 3aTpa-
Tbl B CIly4ae HUM3KOro AoxoAa OT NPON3BOAMMON SHEPIUU.

Mpu peanusauum atoro noaxoaa Hambonee 3Ha4YMMbIM KOMMIEKCHLIM BO3JIEUCTBUEM HA OKPY>XKatoLLyto
cpeay SIBNSAETCSA BbICOKMIA YPOBEHb 3HEpronoTpednenns, HeobxoanMMoro AnA NOBTOPHOMO Harpesa AbIMOBbLIX
ra3oB. OJHaKo 3Ha4YeHune 3Toro PakTopa MOXHO YMEHbLLUTL, €CNU paboyas Temnepartypa karanu3aTopa Hus-
ka. B Takux cnyyasx pereHepauus katanu3aropa (00blMHO 3a npegenamMu npeanpusaTus) Tpedyetr AOoNOSHKU-
TEenbHOW SHEpruu AnA pereHepauun karanusaropa nocpeacTsoM cybnumauum obpasoBasLIeincs Conu.

Pacxop sHepruu (M ee CTOUMOCTb) HA MOBTOPHLIA HArpeB, KaK NpaBuIio, 3HAYUTESNbHO CHMXKAETCA 3a
CYET UCNONb30BaHMA TENNOOOMEHHNKA, UCNOMb3YIOLLIEro TENMO ra3oB, BbIXOASLUMX U3 MOAYNA n3buparensb-
HOrO KaTarMTMYeCcKoro BOCCTAHOBNEHUS ANA Harpeea nocrynaiolmx B Hero ra3os. Motepu aHeprum u, cne-
[0BaTenbHO, AOMNONHUTENbLHOE ee NoTpebneHne, CBOAATCA B TaKOM Criyyae K TennoobmeHy U NOTEPSAM Ha U3-
nyyexue. B cnyyasx, kora CyLecTByeT CpOC Ha ropaYylo BOAY, AONOMNHUTENLHOW 3KOHOMUWN MOXKHO AOCTUYb
nyTeéM YCTAHOBKW HA BbIXOAE U3 MOAYNA U3OMPaTEnbHOrO KaranuTU4ECKOro BOCCTAHOBNEHUS [ONOSHUTENb-
HOro TennoobmeHHuKa ans pekynepauum TpebyemMon sHepruum.

TeMnepartypa karanu3aropa OKasblBaeT CyLLUECTBEHHOE BIIUSIHME Ha CKOPOCTb peakumu. OnTuManbHbIN
TeMneparypHblii AManasoH Ans KaTanuTUYeCKOro BOCCTAHOBMEHUA 3aBUCUT OT TUNA MCNONb3yeMoro Kara-
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nu3aropa, Ho 06bIMHO cocTaenseT oT 200 °C o 350 °C. [dpyrue Tunbl Katanu3aTopos UMeT Bonee HU3KYHO
ONMTUMAIbLHYIO TEMMEPaTypy.

Kak npaBuno, Huskne paboune TeMmneparypbl karanmsaropa npuBogaT kK Gonee meaneHHol CKOPOCTH
peakuum 1 BO3MOXHOMY MPOCKOKY ammuaka; npu atom obpabotka NO 3aMeansieTcsi C NOHMKEHNEM TeMnepa-
Typbl cunbHee, yem NO,. Bonee BbICOKas Temneparypa npuBoAMT K COKPaLLEHWIO cpoka cryx0Obl katanusaro-
Pa U MOXET NPUBECTM K OKUCNEHo NHj, a Takke Kk 00pa3oBaHuio AONOSHMTENbHbLIX OKCMA0B a3oTa.

HwxHuii npeaen Temnepartyp CUCTEM M3OMPaTEnbHOrO KaTanuMTUYeCcKOro BOCCTAHOBNEHUS, Kak npaBu-
no, mexee acpdekTnseH ans paspyieHus PCDD/F u moryT notpeGoBaThCA 40NONHMTENbHbIE CMOU KaTanuaa-
Topa. HuskoremneparypHble CUCTEMbI OObIMHO TPEBYIOT YUCTBIX ALIMOBLIX FA30B HA BX0AE, OCOGEHHO BaXHbI
HU3KMe KoHUeHTpauun SO,

Hu3skas pabovasa Temnepartypa u3bupaTensHOro KaranuTU4ecKkoro BOCCTaHOBMNEHMSA TpebyeT Hanuqus
aBTOMaTUYECKOrO YCTPOWCTBA OYMUCTKM, Hanpumep 3onoobayeatens. Tpebyercs perynapHas pereHepauus
ANs ypaneHus conen aMMuaka. PereHepauusa B HU3KOTEMMNEPATYPHbIX CUCTEMAX MOXET TPebOoBaTbCs KaX-
able 1000 y. MNpu Takoml YacToTe 9TO MOXET CTaTb NPOBNEMON, NPUBEASA K NOBLILLEHWIO YPOBHS 3arpsi3HEHUS B
KOHEYHbIX AbIMOBbIX razax npumeHuTensHo kK HCl u SO,

Kputepuu ans onpegeneHus Tuna karanu3aropa, KoTopbii 6yaeT ncnons30Barbes:

- Temneparypa AbIMOBbIX ra30B;

- Tpebyetca cokpatieHue cogepxanmua NO, ;

- AOMYCTUMBIA NPOCKOK aMMUaKa;

- AOMYCTUMOE OKUCNEHME ANOKCUAA CEpbI;

- KOHLEHTpAaLus 3arpasHaIoOLLMX BELLECTB;

- CPOK cny>Obl KaTanu3aropa;

- NOTPeGHOCTb B AOMONHUTENLHOM pa3pyLueHun razoobpasHbix PCDD/F;

- KOHLEHTPaLuus Mbin B AbIMOBLIX rasax.

CpOK UCMONb30BaHNUSA KaTanu3aTtopoB OrpaHM4nBAIOT:

- Nopya: Koraa akTUBHbINA LIEHTP Karanusaropa 3abnokupoBaH CUSbHO CBA3AHHbLIM COEAUHEHUEM;

- OTNOXEHUS: KorAa nopbl 3a6NOKMpPOBaHbI MENKUMU HYACTULLAMM UIU CKOHAEHCUPOBABLUMMUCS COMNSIMU,
Takumu kak Gucynbdar ammonns (NH4HSO,) — ¢ 9TM MOXHO GOpOTLCA COKpaLeHneM KoHueHTpauumn SO,
Ha Bxoge, appekT yacTuuHO 06paTUM NOBTOPHBLIM HAFPEBOM KaTanu3aTopa;

- CMeKaHue: Koraa npu CAULIKOM BbICOKMX TEMNepaTypax MUKPOCTPYKTYPbI KaTanu3atopa paspyLuator-
cs;

- 9p03us: u3-3a HU3NYECKNX NOBPEXAEHUN, BbI3BAHHLIX TBEPALIMU TEMAMU U YACTULLIAMM.

Kak npaBuno, cpok cny>obl kaTanu3aToposB COCTABMSAET OT TPEX A0 NATU NeT.

Kannu Ha BbIX0Ae U3 CUCTEMbI FA3004UCTKMN, KOTOPbIE BbI3bIBAIOT OTIIOXKEHUE CONEN, CHUTAIOTCA OAHUM
U3 BaXKHenLWnx hakTopoB, YBENIMYMBAIOLLUX CKOPOCTb CHMKEHNA 3PPEKTUBHOCTU KaTanusaropa.

Cpok cnyx0bl karanusaropa — 370 KONMYECTBO YacoB A0 TOr0 MOMEHTA, KOraa KaTtanu3atop He MOXET
obecneuntb Tpebyemoe cokpaluenne coaepxanna NOy Ge3 NpeBbILIeHN MaKCUMANLHOMO COracoBaHHOro
ypoBHs npockoka NH;. CneaosatensHo, NPy NPUHATUM PELUEHUS O NPUMEHEHNN M3GNPaTENLHOTO KaTanuTu-
YECKOro BOCCTAHOBNEHMUA, CNEAYET COrnacoBaTh NpeaenbHbie 3HaueHus BuIGpocos n ana NO,, u ana NH,.

CokpaiieHue BbIBpocoB B aTMocepy npu ucnone3osanun SCR npuseaeHo B Tabnuue 20.

Tabnuya 20 — YpoBHu BbIGpocoB npu ucnonszosaHun SCR

Opdek- HocTuriyTele ypoBHU BbIOpocoB
TUBHOCTb
Beuectao COKpAWEHNA | oo nHevaco- | cpeaHecyTou- cpeaHerofo- YaesbHble BLIGPOCH, Mpumenarne
co,qep(;:auwa, BOM, Mr/m3 HbIIA, Mr/MS BOW, Mr/m3 KI/T OTXOAOB Ha BXoAe

NOy > 80% 15—220 15—100 15—100 0,15—0,60

NH5 HepocTynHo <10

N,O HepocTynHo ViHgopmaLms He

npefocraBnsaeTcs

CneuuanbHO CNpOEKTUPOBaHHLIN (AONONHUTENbHBIA CMON Karanusaropa, bonee Bbicokas pabouasn
Temneparypa) moaynb SCR TaKkke MOXET KaTanutnieckn ynnutoxars PCDD/F. 3(h(EKTUBHOCTb YHUUTOXE-
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Hus PCDD/F cocTtaensieT oT 98 % 70 99,9 %, o6ecneunas Bbi6pocsl PCDD/F B ananasoxe 0,05—0,002 Hr/m3
TOKCUYECKOro 3KBUBANEHTA.

MpumeHeHne SCR 00bI4HO NPMBOANT K Gonee HM3KUM ypoBHAM BbIGpocos NO,, uem npumeHeHune apy-
rmx meroaoB. OCHOBHbIMU HegocTaTkaMu SCR ABNAIOTCA BLICOKUE KanuTanbHbIE 3aTpaThl U 3HepronoTpebne-
Hue (kak npaBuno, NPMPOAHbIN ra3, CBETNble HEPTENPOAYKTbI UMW Nap BbICOKOTO AABMEHUs), KOTOpPble HEOD-
X0AWMbI ANS NMOAAEPXKKM NOAOTPEBA AbIMOBBIX rA30B 40 TEMMNEpPaTypbl peakuun katanusaropa. MNpasunbHbli
BbIOOP CUCTEM, CNOCOBHLIX ahhekTUBHO paboTaTb Npu HWKHEN rPaHUUe 3TOro0 Anana3oHa TeMneparyp, u
MCnornb3oBaHue TennoobMeHa, CoKpaLLatoT AONOMHUTENbHbIE NOTPEOHOCTU B 3HEPTUN.

7.6.2.2 CenekTuBHOE HeKaTanuTM4eckoe BOCCTaHOBMNEHUEe

Mpn MCNONb30BaHWM TEXHONOTUM CENEKTUBHOIO HekaTanuTuieckoro soccraHosneHnsa (SNCR) okcuabl
asotra (NO + NO,) ynansiorca nocpecTBOM CENeKTMBHOTO HeKaTanuTMYeckoro BoccTaHoBneHnus. Mpu uc-
NonMb30BaHWW 3TON TEXHONOIMWU BOCCTAHOBUTEMNL (Kak NpaBumo, aMmuak unmM MoYeBuHa) BBOAUTCA B NeYb U
pearupyet ¢ okcuaamu asota. Peakumu npoucxoadar npu Temneparypax mexay 850 °C u 1000 °C, ¢ 3oHamu
MOBbLILUEHHOW U MOHWUXEHHON CKOPOCTU peakLuu B npegenax aToro AuanasoHa.

CokpaiieHue cogepxxanusa NO, Gonee yem Ha 60 % — 80 % ¢ ncnonb3osannem TexHonornm SNCR Tpe-
ByeT nobasneHus 6onbLUMX 06LEMOB BOCCTAaHOBUTENSA. 3TO MOXET NPUBECTU K BbIOPOCAM ammuaka, Takke
U3BECTHbIM Kak NPOCKOK aMmMuaka.

MpumeHeHne MoYeBUHbI BMeCTO ammuaka npu SNCR npuBoauT K OTHOCUTENLHO G0nbLIMM BbiBpocam
N,O no cpaBHEHWIO C NCMONb30BAHMEM amMMnaKa.

B uenax obecneveHns ONTUMAanNbHOIO MCNONbL30BAHWUA aMMMAKa NPU pasnUYaloLLMXCA 3arpy3Kax, Bbi3bl-
BalOLMX U3MEHEHUA TeMnepaTypbl B kamepe cropanus, NH; MoXeT ObiTb BBEIEH B HECKOMNBKO CIOEB.

Mpu ncnonbL30BaHMM MOKPOW CUCTEMbI OYUCTKM M3OLITOK amMMuaka MOXET ObiTb yaaneH B ckpybbepe ¢
BOASAHbIM OPOLUEHUEM. AMMUAK MOXKET 3aTE€M U3BNEKATLCA U3 CTOYHBLIX BOZ Ckpy0OOepa u nogaBarbcs 06parHo
B CUCTEMY U30OUPATENBHOrO HEKATANUTUYECKOTO BOCCTAHOBIIEHUS.

BaxxHoe 3HaveHue ana ontumusauum npouecca SNCR umeror: acpdektmBHoe CMeLmBaHme AbIMOBbIX
rasoB W peareHToB, Npe/iHasHauYeHHbIX Ana cokpalleHus coaepxanus NO, ; Bpems npebbiBaHus rasa, nocra-
TOYHOE ANA TOro, YTOObLI NPOM3OLLNK peakLumn, HeobxoauMble AnA cokpaweHun coaepxxanna NO,.

B cnyyae npumeHeHua nuponu3a u rasudmkauum ontumusauma SNCR gocruraercs nyreM BBeAEHUSA
peareHTa B 30HY ropeHuUst CUHTE3-ra3a C XOpOoLUO KOHTPONUPYEMON TeMnepaTypon un ach(eKTUBHbLIM CMELLK-
BaHWeM rasa.

B npouecce SNCR ammuak (NH3) unu mouesuHa [CO(NH,),] nogatotcs B neyb B LIENAX YMEHLLIEHUSA Bbl-
Bpocos okcuaos asora. AMMuak Hanbonee adpchekTusHo pearupyet ¢ NO, npu Temneparypax mexay 850 °C
n 950 °C, x0TA npu UCNonbL3o0BaHUKU MOYEBUHBI 3pdekTuBHLI Temnepatypol 4o 1050 °C. Ecnu Temneparypa
CIIMLLKOM BbICOKA, KOHKYPUPYIOLLIME peakLu okucneHns obpasyiot HexenarensHole NO,. Ecnu Temneparypa
CNULLIKOM HWU3KA UNKU Bpemsa npebbiBaHUA HEA0CTATOMHO AnA peakuun mexay NH; u NO,, adpdektuBHOCTL
cokpawieHun coaepxanna NO, CHUXAEeTCsi 1 MOTyT BO3pacTyu BbIGPOCHI OCTAaTOYHOTO aMMUaKa: 3ToT NpoLece
HasbIBalOT NpockokoMm NH5. HekoTopbiii NpoCkoK aMmuaka Bceraa NPoMCX0AUT BCNEACTBUE XUMUYECKON pe-
akuuu. JlononHutenbHbIn NPOCKOK NH3 MOXET GbITh Bbi3BaH N3GLITKOM peareHTa unu nioxo onTUMM3NpPOBaH-
HbIM BHECEHUEM peareHTa.

OueHka NPMMEHUMOCTU 1AHHOTO NOAX0/Aa NpuBeaeHa B Tabnuue 21.

Tabnuya 21 — Ccepa npumeHeHnss SNCR

Kputepwuii OueHka/npumeyaHune
Bug otxopoB Jroboir
[vana3oH pazMepoB NpeAnpuUsITUin JioboiA
Hosble/aeicTayloLue npeanpusaTUa B HeKoTOpbIX CyLLECTBYIOLUX YCTAHOBKaX pacrofioXeHWe ToYeK HarHeTa-

HUST MOXET BbITE NpobneMaTUYHBIM

MexTexHornornieckasi CoBMECTUMOCTb Bornee BbicOKMe [03bl MOTYT GbITb UCMONL30BaHbI (U, CriefoBaTeNbHO, 40-
cTUrHyThl 6onee Huskue BoIGpockl NO, ) 6e3 yTedek aMmMuaka Npu UCnonb-
30BaHUK Aanee ckpy66epoB ¢ BOASIHEIM OPOLLIEHWEM (KOTOpbIe NornoLwaoT
n3bbITOK aMmuaka). B Takux cnydasix cpefcTBa Ansl yAaneHus aMmuaka
MoryT notpeboBaTtbea Ana cokpalleHus copepxanus NH; B CTOUHLIX BO-
Aax — u3BneyeHHblil NH; MOXeT 6biTh NOBTOPHO NofiaH B CUCTeMy U36u-
paTenbHOro HeKaTaruTUHEeCKOro BOCCTAHOBIEHUS!
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O6blyHO MakcumanbHaa adhdeKTUBHOCTL CoKpaLleHus cogepxanua NO, npu npuMeHeHun sToro noa-
Xo4a cocrtasnsieT okono 75 %. Moatomy SNCR 06bl4HO HE UCMONb3YETCH, korga Heobxoaumo Bonee 3Hauu-
TenbHOE COoKpalleHUe CoAepPXaHust; Kak MpaBuio, OHO MOXET UCMONb30BAaTLCS NMPKU YPOBHE BbIOPOCOB OKCcMAaa
asoTta Hmwke 100 m/m3 (cpeaHecyTo4HOE 3HayeHue). bonee BbICOKME A03bl peareHToB, HEOOXOaMMble Ansi
OOCTWDKEHUS YPOBHA COKpaLleHus cogepxkaHus donee 75 % NpUBOAAT K TOMY, YTO ANS AOCTUXKEHMUSA YTEUKM
ammunaka meHee 10 Mr/mM3 MoryT noTpeBoBaThCs AOMONHUTENbBHbIE MEPLI, HANPUMEP UCMONb30BaHNE CKPYO-
GepoB C BOAAHLIM OPOLLEHUEM W NOCMEAYIOLLEE perynupoBaHue coaepXxaHus aMMuaka B CTOYHbIX BOAAX.

Moaxo4 NPMMEHSIIOT Tam, rae:

- JONYCTUMOE CpeAHECYTOYHOE npeaenbHoe 3HayeHue BbIOPOCOB ycTaHaenueaetcs mexay 100 wu
200 mr/m3;

- MPOCTPAHCTBO HeaoCTYyNHO Ans SCR;

- OOCTYMHbI NOAXOASALUME MECTA ANS BBEAEHUS peareHTa (BKniodas ux TemnepaTypHbli PexXum).

Ecnu gonyckaerca c6poc Boratbix aMMUaKOM CTOYHbIX BOA, UCMOMb30OBAHWE STOrO NoAXoaa COBMECTHO
C MOKPbIMWU CUCTEMaMM OYUCTKU AbIMOBbIX ra3oB OyaeT 6onee 9KOHOMWYHbIM, MOCKOMbKY He ByaeT HUKakux
TpeboBaHMI K yaaneHuio aMmMmuaka. 310 He OTHOCUTCH K APYrMM CUCTeMaM OYUCTKU AbIMOBLIX ra30B, MPU UC-
MONb30BaHUM KOTOPbIX HE 0Opa3yeTCsi CTOUHbIX BOA.

Mpu peanusaumm 3TOro NoAxoaa Haubonee 3HaYMMble KOMMMEKCHbIE BO3AENCTBUA HA OKPYXaIoLLyHo
cpeay:

- notpebnexHne aHeprum (meHee yem npu SCR);

- BO3MOXHOCTb 00pasosaHua N,O (3HaunTensHoe BnmsHWe Ha rnobanLHoe noTtenneHne) U aMmnaka,
ecnu npouecc SNCR He KOHTpOnupyeTcs;

- pacxoj peareHta (bonee yem npu npumeHeHun SCR);

- YyTEYKU aMMmaka MOryT NPUBECTHU K 3arpsi3HEHUIO OTXO0B U CTOYHbIX BOJ; BO3MOXHO BOCCTAHOBIIEHME
aMmMuaca.

B cucremax 04MCTKM AbIMOBbIX FA30B HA OCHOBE M3BECTU, MOMYCYXUX, CYXUX U MPOMEXYTOUHBIX YTEUKM
NH; ancopbupytorca CaCl,, o6pasosasLummes npu yaanexun HCI. Ecnv ocapok BnocneacTsum nonagaet B
BOAY, NOHbI NH5 BbICBOOOXKAAOTCA. 3TO MOXET MMETb NOCNEACTBUA NPU 00paboTKe TBEPALIX OTXOA0B N UX
crabunu3aumm UEMEHTOM.

CokpalleHue BeiGpOCcOB B aTMOChepy npuBeaeHo B Tabnuue 22.

Tabnwnya 22 — Buibpocsl B aTMocdepy npu ucnoss3oBaHum TexHonorn SNCR

ScpcheKTUBHOCTS DocTurHyThIN ypoBeHb BbIGpocoB
Beue-
cteo | corpalienna ;:'60' cpenHevaco- | cpepHecyTou- | cpeaHeropo- | yaenbHoe sHaueHwe, Mpumeqarne
Aepxanua, BOW, MM HbIN, MM Boii, Mr/m3 | /T oTxon0B Ha BXOAe
3aBUCUT OT J03upoBa-
NOy 30%—75% 150—400 80—180 70-180 0,4—1,2 HUSA, OTXOAOB M TuUNa
neyu
CaMmble HU3Kue npu uc-
OT01 nonb3oBaHUKM ckpybbe-
NH5 HepocTtynHo 5—30 o 0'5 Ot 0,05 002 pOB ¢ BOASAAHLIM OpoLUe-
A0, HueM. CM. npumeyaHue
K Tabnuue
CM. npumevaHue K Ta-
N,O HepoctynHo 10—30 <10 Ot 5 po 50 6nuue

MpumevyaHusa

1 Buibpockl N,O 6ICTPO pacTyT ¢ yBennYeHeM 103MPOBKN peareHToB, HeO0BXoAUMbIX 51 JOCTWKEHUS YPOBHS
copepxanus NOy Huxe 120 mr/m3.

2 Buibpockl N,O 3aBUCAT OT TemnepaTypbl peakuymm (neun) n 3afeiicTBOBaHHLIX peareHToB. Kak npasuno, 6onee
BbICOKN BEIGPOCHI N,O Npu UCMonb3oBaHUN MOYEBHHDI, @ HE aMMMnaka.

3 Mpwn ncnonb3osaHnn ModeBUHBI BHIGPOCHI No,O MOryT GbiTh Bhilue.

4 Ona poctuxenns Gonblueil adeKTUBHOCTM cokpalleHns copepxanna NOy Heobxogumel Gonee Bhicokue
Al03bl peareHTa, KOTOpble MOryT NPUBECTU K NOBLILLEHUIO Npockoka NH3 KOTOpbIA MOXET GbiTb noTom aGcopbupobaH
nocneayiowe MOKpon CUCTEMON OYUCTKN AbIMOBBIX ra3oB, YTO, ogHako, noTpebyeT npoBeAeHUs MeponpuUATUIA, Bbl-
3BaHHbIX €70 NPUCYTCTBUEM B CTOMHBLIX BOAAX, HanpuMep BuinapusaHusa NH,.
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OcCHOBHLIM MCTOYHUKOM BbIOpocoB N,O npu SNCR aBnaetca ucnonL3oBaHMe MOYEBUHbLI BMECTO am-
Muaka (4To NPUBOANT K yBenuyeHuto Bbiopocos N,O B 2—2,5 pasa). Ytobbl cokpatuth o6pasosanue N,O,
Ba>XHO OMTUMWU3NPOBATh BLIOOP peareHTa (aMmmmMaka UM MOYEBUHBI), a TAIOKE KOHTPONUPOBATL YCNOBUA TEX-
HOMOrMYECKOro npouecca (0CoOBeHHO CMeLLMBaHUE ra3a, TemnepaTtypy U NPOCKOK aMMMUaka).

MpumeHeHne SNCR Takke MOXET cnocobCTBOBAaTL COKpaLleHuto obpasosanua PCDD/F.

7.6.2.3 Ontumusaums BeiGopa peareHta ana cokpaileHns cogepkanunsa NOy npu ucnonb3oBaHumn ce-
NEKTUBHOTO KaTanMTU4ecKoro BoccTaHoBneHus NOy

PeareHTbl, ucnonbsyemsie npu SNCR, — ammuak n moveBuHa. VX npemmyulectsa u HeA0CTaTKu B 3TOM
KauecTBe u3noxeHol B Tabnuue 23. MNpu Bbibope peareHTa HEOGX0AUMO YUUTLIBATL Pa3fiMyHble 0COBEHHOCTH
aKcnnyaTauuu, CTOMMOCTHbIE (pakTopbl U hakTopbl NPOU3BOAUTENLHOCTU B LIENAX BbIOOpPA OMTUMANbLHOIO
peareHTa AN KOHKPETHOW YCTAHOBKM.

Tabnuya 23 — MNpeumyLLecTBa U HEQOCTATKU MOYEBUHLI U aMMUaka npu ucnonbsosaHun SNCR

PeareHT MpeumyLyecTBo | HepocraTtok
Ammuak Bonee BbiCOKMiA NoTeHuuan cokpalle- | Bonee y3kuii pabounit guanasoH Temnepatyp (850 °C —
Hua conepxanus NOy (ecnn npouecc [ 950 °C), nosTomy Tpebyetcs Gonee rnyGokas onTUMNU3aLIUA.
TLaTenNbHO OMTUMU3NPOBAH). YpoBeHb ONAacHOCTW NPU NEPEMELLIEHUN U XPaHEHUN BbILLE.

Boree HuakuiA ngBEHb BBIGPOCOB | Fonee BLICOKAs CTOMMOCTb B pacHeTe Ha TOHHY OTXOAOB.
N,O (10—15 mr/ M3) 3

YTeuka ammunaka okono 10 mMr/m
OTx0AblI NAXHYT NPU YBRAXKHEHWN

MoueBuHa Pabounit gnanasoH Temnepatyp wupe | Bonee HU3kuit noTeHunan cokpaweHus cogepxaHna NOy
(540 °C — 1000 °C), nosTOMy KOH- | (CM. aMMWaK Npu yCrnoBWW ONTUMU3aLMK NpoLiecca)

TpONb TEMNEPATYPbI MEHEE KPUTUHEH. | Eonee Bricokuii ypoBeHb BEIGpocoB N,O

Hwke ypoBeHb onacHoCTU Npu xpaHe- | (2535 mr/m3) u, cnegosaTenbHO, NoTeHLMan MoGansHOro
HUAW U NepeMeLLeHun. NoTENNEeHUs.

Boriee Hu3Kkast CTOUMOCTb B PacveTe | yreuka ammuaka okono 1 mr/m3

Ha TOHHY OTXOA0B

MpumMeYyaHue — Bonee HU3Kas CTOUMOCTb MOYEBUHbI SIBRSIETCS Hanbonee 3Ha4YUMbIM haKTOpOM ANS cpaB-
HUTeNbHO HeBonblWUX NpesnpuUaTA. ns Gonee KpYNHLIX NPeANpUATUA Goree BbICOKasi CTOMMOCTb XpaHEHWs1 aMMUa-
Ka MOXET GbITb NOHOCTLI0 CKOMNEHCUMPOBaHa Gornee HU3KOIH «XMMUYECKOI» CTOUMOCTHIO.

Bbi6op MCNONb3yembix peareHTOB NPUMEHUM KO BCEM CUTYaLMAM, I€ UCNONb3YETCH COKpaLleHne co-
aepxaHua NO, nocpeacTsoM M3GUpaTenLHOro HEKaTanUTMYECKOr0 BOCCTAHOBMNEHUS.

OnTumarnbHbIA BbIOOP peareHTa NPUBOAMT K ONTUMM3ALMM CoKpauleHust ob6pasosaHua NOy ¢ MUHK-
MasbHbIM MPOCKOKOM ammMuaka U MuHUManbHbeiMu Beiopocamu N,O.

Wcnonb3oBaHue 0601x peareHToB NPUBOAMUT K COKpaLLieHuio BbIopocos NOy . BuiGop peareHTa, KoTopbii
nydLle BCEro NoaxoAuT AN KOHKPETHbIX XapaKTePUCTUK FOPEHUsi B MeYU, MOXET NpuBeCTU k Gonee 3Hauu-
TernbHOMY COKpaLLEHWIO BLIOPOCOB: peanbHOMyY COoKpaLleHuio obpasosanna NOy ¢ MUHUMAanNbHLIM NPOCKOKOM
ammMuaka u o6pasosaHuem N,O.

7.7 CokpauieHune BbIGPOCOB NONUXIIOPUAHOIO AM6EH30NapagnoKCUHA/NONUXITIOPUAHOIO
onbeH3odypaHa

PCDD/F moryT 06pa3oBbiBaTbCA NOCNE BbIXO4A M3 NEYU U3 NPEKypcopoB (NpeaLlecTByIoWwnx coeauHe-
Huin). MpeKkypcopbl — 3TO, HAMPUMEP, NOSIMXITOPUPOBAHHBIE AUEHUIbI, NONMMXIIOPUPOBaHHbIE BudeHunme-
TaHbl, XNOPGEH30Mbl U XNOPruaAPOKCUBEH30MbI.

PCDD/F moryT Takke o6pasoBbiBaTbCSA B KaTarMTUYECKMX peakuusx yrnepoga uau yrnepoaHbiX CO-
€OUHEHWI C HeopraHMYeCKMMU COeAUHEHUAMMU XNopa C OKCUAaMu METannos, Hanpumep meaun. 3Tu peak-
uum BygyT NPoOMCXoanTb NPEUMYLLECTBEHHO G 30MbHON MNbIbIO UMK NbINBIO OT PUALTPOB NPU TEMNeparype
o1 200 °C go 450 °C.

Crneayowme mexaHn3Mbl NPUBOAST K 00pa3oBaHWIO AUOKCUHOB/PYPAHOB NPU CXXUFAHWUM OTXOA0B:

- o6pasoBaHne PCDD/F 13 yxe Hann4ecTBYOLMX N 06pa3oBaBLUMXCSA B NMEYM XNOPUPOBaHHbIX yrie-
BOJIOPOAOB (TaKuUX Kak xnopruapobeHson unum xnopbeHson);
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- HOBBII CUHTE3 NPU HU3KMX TEMNEpATypax (kak Npasuso, HabnogaeTca B KOTNAX, CyXuUX 3MeKTpocTaTu-
YeCKUX NbINIEeyNOBUTENSX);

- HenonHoe pasnoxeHue PCDD/F, nocTaBfeHHoro ¢ oTxoaamu.

OnTumarnbHoe AoXUraHue AbIMOBbIX ra30B B 3HAYMTENbHOW CTENEHU pa3pyLuaeT npekypcopsl. O6paso-
BaHue PCDD/F u3 npekypcopoB Takum obpaszomM nogasnsaerca.

BbiGpOCbl OpraHNYecKnX yrneBoAopPOAHbIX COEANHEHUI MOXHO YMEHbLLUTL NOCPEACTBOM AanbHeLero
oCaXKaeHUsi NbINU U a3pP030NeEN, TaK KaK 3TU 3arpasHAIoLMe BELLECTBA NPEUMYLLECTBEHHO aacopOupyloTca Ha
Menkon hpakumm Nbinu, a TaKKe YCUIIEHHbIM OXnaXaeHneM (KoHAeHcauuen) AbIMOBbIX ra3os.

7.7.1 MpuopuTteTHbie NOAXoAbI K NpeAoTBpalleHUI0 06pa3oBaHuA nonuxsiopuaHoro aubeH3ona-
paguokcuHa/nonuxnopuaHoro anbeHsodypana

OcHoBon npegotrepalyeHnsa obpasosaHus PCDD/F Ha mycopocxuraTenbHbIX 3aBogax SIBMAETCA Twa-
TeNbHO YNpaBnsieMblil NPOLLECC FOPEHUs, NPenATCTBYIOWWMI 06pa3oBaHuMio Npekypcopos. MpuoputeTHbie noa-
Xx04bl K npeaoTepalleHuto obpasosaHuss PCDD/F Bkno4aloT Mepbl, KOTOPbIe NPUMEHSIIOTCA AN yny4lleHus
CropaHusi U NPUBOASAT K YIyYLUEHUIO NPOU3BOAUTENBHOCTU CXUTAHUA B LIENOM, BKIIOYAsi CHWKEHUE BEPOAT-
HocTu o6pasoBanHusi PCDD/F.

7.7.1.1 O6wme noaxoabl, NPUMEHSIEMbIE 10 TEPMUYECKON 0O6paboTKK, CBA3aHLI C KOHTPONEM U NOATO-
TOBKOM OTXOA0B Nnepes UxX CxuraHnem. B pedynbrate npuMeHEHUn 3TUX METOA0B MOXHO AOCTUYbL YNyYLUEH-
HbIX XapakTEPUCTUK CTOPaHUA U NONyYUTb MHAOPMALMIO O COCTaBE OTXOA0B, YTO CNOCOOCTBYET YIy4LUEHUIO
nocCneaywLLero ynpaBneHus NpoLeccoM ropeHus U CHWKaeT BEpOATHOCTL o6pasosaHua PCDD/F.

7.7.1.2 TwarenbHO KOHTPONMPYeEMoe cropaHue cnocotcTeyet paspyweHuto PCDD/F u ux npekypcopos,
KOTOpblE MOTYT COZIEpXaTbCsl B OTX0AAX, U NpensATcTByeT 06pa3oBaHUIO HOBLIX NPEKYPCOpPOB. OTU NOAXOAb!
MMEIOT KMIOYEBOE 3HAaYEHUE ANs NepPBUYHOIO cokpauleHua sbibpocos PCDD/F BO BCe npupoaHbie cpeabl.

7.7.1.3 B 30Hax peKkynepauumn SHeprumn neyein Hambonee BaXXHOW 3aaaden ABNAETCA NpeaoTBpaLLeHne
nosTopHoro o6pasosanusi PCDD/F. Cneayet yaenutb 0c060€ BHUMAHUE HaNU4uio NPEKYpPCOPOB M AeTanbHO-
MY NPOEKTMPOBAHMIO TEMNEPATYPHbIX 30H, FAe Benuk puck obpasosaHua PCDD/F.

7.7.2 NpepynpexaeHue noBTopHOro obpasosaHna PCDD/F B cucteme 04nMCTKM ALIMOBbLIX ra3oB

7.7.2.1 CokpaLieHue BpeMeHu npebbiBaHUA MbiNeHacbILEHHOrO rasa B 30He Temnepatyp ot 450 °C go
200 °C cHukaeT onacHocTb 06pasosaHuss PCDD/F n aHanormyHbix COeaMHEHUN.

Ecnu neineyaaneHve npoMsBoaMTCA B 3TOM AuanasoHe Temneparyp, BpeMst npebbiBaHNUs 3051bHOM MbiK
B 9TON 30HE NMPOANEBAETCS, UTO YBENMUYMBAET puck obpasosaHus PCDD/F. O6opyaosaHue Ans noineyaarne-
HUA (kak NpaBuno, npeacTaensiollee coOON ANEKTPOCTaTUIECKUE NbINEYNOBUTENU U PYKaBHbIE (PUNLTPLI),
JKCnnyaTupyemoe npu temneparypax cebie 200 °C, ysenuuusaer puck obpasosaHua PCDD/F. Temnepa-
Typa Ha BXOA€ B 30HY MbinieyaaneHusa A0/HKHA NOAAEPKUBATLCA Ha YpoBHE Huxe 200 °C, yto gocTuraeTca
crneayowmm o6pasom:

- OOMOMHUTENBHLIM OXNaXAeHUeM KOTNa: YCTAHOBMEHUE B KOTME TEMNepaTypHOro AuanasoHa B
450 °C — 200 °C camo no ce6e AOMmKHO OrPaHMYUTb HanNU4Ke NbinKu, NPeaynpeaus nepeaady aToi npobnemel
Janee no TeXHONOMMYECKON LIEMOYKE;

- yCTaHOBKOW BaLuHK C pacnbIMTENbHLIM OPOLUEHUMEM ANSA CHWKEHUS TEMMEPAaTypbl Ha BbIXOAE U3 KOT-
na ao ypoBHsi HWxe 200 °C Ha nocneayowmx cTagausax OMUCTKU OT NbIK;

- MONHbIM OXnaxaeHnem Ao Temnepatypbl nopsaka 70 °C, 4To OCYLLECTBNAETCA Ha NPeanpUsaTURX, rae
oXnaxaeHue KOTna OTCYTCTBYET, U 06bIYHO TONMbKO TaM, r4e CyLUECTBYET MOBbILLEHHAA ONAcHOCTb 0Opa3oBa-
HWUSA JUOKCHHOB B CBSI3U C XapaKTEpOM CXUraeMblX OTXOA0B (HanpUMeEp, OTX0Abl C BbICOKUM COAEPKAHUEM
NONUXNopupOBaHHbIX audeHunos). OxnaxaeHne ao 70 °C sBnseTcA 06LWEenpUHSATLIM NOAX0A0M Ha 3aBodax
MO CUTaHWIO ONACHLIX OTXOA0B B XMMUYECKOW NMPOMBILLNIEHHOCTH.

MoxeT ObITb peanu3oBaH TennoobMeH ras/ras (ras us ckpybbepa Ha Bxoge/ras us ckpy66epa Ha Bbl-
xoae).

7.7.2.2 OueHka NpMMEeHUMOCTI AaHHOro noaxoaa npueeaeHa B Tabnuue 24.

Tabnuya 24 — OueHKa NPUMEHUMOCTU NOAXOL0B K NPEAOTBpaLLeHUto NoBTopHOro obpasosaHust PCDD/F

Kputepun OueHKa NpUMeHUMOCTH /MNpumeyaHms
Bwa otxonos Oco6eHHO BaXHO YAEnUTb BHUMa@HWe Hanuuuio OTXOAO0B, COAEpXallnX
MONMXIOPUPOBaHHLIA AUEeHUN, NoBbILWALMIA onacHoCcTb obpasoBaHms
PCDD/F
[nana3soH pa3mepoB NpeanpusaTuii Moaxon NpUMEHUM Ha BCeX NpefnpUsaTUAX He3aBUCUMO OT pasmepa
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OkoH4aHue mabnuubi 24

Kputepun OueHka npumeHUMocTn /TMpnumedaHna

HoBble/gelicTBytoLLMe NpegnpuaTUA CnoxHee BHEAPUTL B CYLLECTBYIOLLME TEXHONOMMYECKUe npoLecchl

MexXTexHonornyeckasi COBMECTUMOCTe | 3HauuTeNbHble NpobneMbl MPUMEHUTENBHO K TEMNEPaTYPHOMY PEXUMY

KntodeBble chakTopbl Het

Ha aencreyiowmx npeanpusatusax nogobHble naMeHeHus TpebyloT AeTansHoro nepecmorpa npouecca
OYMCTKM AbIMOBLIX ra30B, 0COOEHHO B YaCTu pacnpeaeneHns Tenna u ero CnonbL30BaHus.

Ha cywiecTtBytoLmMx NpeanpusTUsX, rae TBEpAbIe 0TX0Abl U AbIMOBbIE rasbl yxke o6pabarbiBaloTcs ¢ ad-
deKTUBHBIM paspyLieHneM o6pas3oBaBLUMXCA AWOKCUHOB (Hanpumep, n3buparenbHoe kaTanuTu4eckoe BOC-
CTaHOBMEHUE NMPUMEHUTENBHO K rady B COYETAHUM C TEPMUYECKON 0B6paboTKOI 30MbHON NbiNK), NPenmyLLe-
CTBa BHEAPEHUS 3TOr0 NoAX0AAa COKpaLLatoTes.

7.7.2.3 3TOT NOAX04 NPUMEHSETCA TaMm, rae:

- cyuwecTByeT 00eCnOKOEHHOCTb B OTHOLLEHUU BO3MOXHOro obpasoanuss PCDD/F B pamkax TEXHONO-
rMyYeckoro npouecca;

- cywecTByeT 06eCnOKOEHHOCTb B OTHOLUEHMM KoHUeHTpauun PCDD/F abcopbeHTax CUCTEM OUMCTKU
AbIMOBbIX ra30B, HYXalOLWMXCA B yAaneHuu;

- CxMraemble Buabl OTXO40B HECYT BbICOKYIO ONacHOCTb 0GpasosaHua PCDD/F.

7.7.3 YpaneHue nonuxnopuaHoro geGeHsonapagauokcuHa/monuxnopuaHoro aubeHsodypaHa ¢
NOMOLIbI0 CENEKTUBHOIO KaTariIuTUMeCKOro BOCCTaHOBNEHUSA

7.7.3.1 Cuctembl SCR ucnonb3yoTcs 4na cokpawenus cogepxanusi NOy. OHu Takke paspyLuaror raso-
o6pasHblie PCDD/F (He cBsi3aHHbIE YacTULLAMUW) C MOMOLLLIO KATANUTUYECKOTO OKUCIIEHMS; B 3TOM Crly4yae Cu-
crema SCR gomxHa ObITh paszpaboTaHa cooTBeTCTBYOWAn cuctema SCR ¢ 60NbLUMM KONMYECTBOM CIOEB, YEM
npocro ansa yaanexus NOy. MNpu aTom gocturaerca acdekTusHocTb yaanenus PCDD/F ot 98 % 10 99,9 %.

Ans koMGuHUpoBaHHOro cokpawenus coaepxanna NOy n PCDD/F B cucteme SCR 06b14HO TpebytoTcst
2—3 cnos katanusaropa.

Mpu cxxuradmm otxoaoB BonbLias yacTb o6pasoaBLuMxcs B Bo3ayxe PCDD/F cBsAsaHa nbinblo, 0CTanb-
Has MX 4aCTb HAxXOAMUTCH B rasoo0pasHOM COCTOsHUU. MeToabl nbineyaaneHus No3BoNANT U3BMNEYb Nbiflb,
cogepxauyto PCDD/F, a cucteMmbl SCR (M apyrue katanutuyeckne MeToabl) TONbKO pa3pyLlaloT MEeHbLUYIO
yacTtb PCDD/F, Haxoasulylocsi B razo06pasHoM coctosiHumn. CoueTaHue noineyaaneHus ¢ yaaneHwem PCDD/F,
KaK NpaBuno, No3BONSsIET NONMy4YUTb CaMblii HU3Kkuin 00w 06beM BbIGpocoB PCDD/F B atmocdepy.

7.7.3.2 OueHka NpMMEHUMOCTU IaHHOIO NoAxo4a nNpuseaeHa B Tabnuue 25.

Tabnuya 25— OueHka NPUMEHMMOCTU M3BMpaTENBbHOro KaTanMTUYECKOro BOCCTaHOBNEHUA ANa ycTpaHeHus PCDD/F

Kputepui OueHka NpuMeHUMOCTU/NpUMeYaHne
Bua otxopoB MpuMeHUM K NnobbIM BUAAM OTXOA0B
[vana3soH pasMepoB MNMpuMeHUM Ha NpeanpUATUSAX N6oro paamepa, XoTa Haubonee akoHoMU4eckn 060CHOBaHO
npeanpuaTui NPUMEHEHNE Ha CPeAHUX U KPYNHLIX NPeANnPUATUSAX B CBA3M C KanuTanbHbIMKU 3aTpataMu
HoBble/gelicTBytoLmne Mpu npumeHeHnn B KoHUe npouecca obpaboTkn (Haubonee 4acto), cucteMa MOXeT ObiTb
npeanpusATuA AobaBneHa K No6oMy TEXHONOTMYECKOMY npoueccy.

CnoxHaa mogepHuUsauua AnNa UCNONb3OBaAHUA Ha NPOMEXYTOYHBLIX CTafUAX

MexTexHonornyeckas Llenecoo6paseH Tam, rae Takke TpebyeTcs 3HauMTensHoe cokpalleHne copepxanna NO,.

COBMECTUMOCTb Moaorpes AbLIMOBLIX ra3oB, Kak NpaBuno, TpebyeTca AN AOCTUXKeHUA pabounx TemMnepaTtyp
n3bupaTenbHOro KaTanuTU4YEcKoro BOCCTaHOBNEHUA

KntoveBble cpakTophbl MpocTpaHcTBO, HeobxoauMoe ansa o6opyaoBaHWs 3bUpaTenbHOro KaranuTU4ecKoro Boc-
CTaHOBNEHUA

7.7.3.3 MNpu peanusauun 3T0r0 Noaxoga Haunbonee 3HAYUMMbIMU KOMIMNEKCHLIMU BO3AEUCTBUAMMU HA
OKPY>KaIoLLyIO Cpeay SIBNATCA:

- notpebneHne aHeprum ANA NOBTOPHOrO HarpeBa AbIMOBLIX FA30B AN AOCTXKEHUS HeobxoaumMon npu
n3buparensHOM KaTtanuTuyeCckom BOCCTaHOBMEHUN TEMNEPATYPbl PeakLuu;

30



FOCT P 55837—2013

- MOCKOJNbKY NPW NCNOMbL30BaHUM gaHHOoro noaxoga PCDD/F pa3pylwwalTcs, OHU HE NEPEXOAAT B TBEp-
Able 0TX0Abl (Kak Mpu HEKOTOPbIX TEXHONOrMAX aacopounn).

Macwrab KOMMNNEKCHbIX NPEUMYLLECTB ANA OKPY>KaloLLEW cpefibl, CBA3aHHLIX C pa3pyLUeHUEM BMECTO
aacopbuuun PCDD/F, GyaeT 3aBMCETb OT NPeAOTBpAaLLEHNsi PUCKOB, CBSI3aHHbIX C NOCNeAYoLWUM o6GpaLleHnem
¢ oTxogamu, cogepxatummm PCDD/F.

7.7.3.4 O PEKTUBHOCTb YHUUTOXKEHUSA razoobpasHbix PCDD/F cocrasnsaer ot 98 % ao 99,9 %, obGe-
Cnevnsas B COMETaHWUM C APYrMMWU NOAXOAAMU K OYMCTKE AbIMOBLIX ra30B KOHUEHTpauuu Hwke 0,1 Hr Tokcu-
4ecKoro sKkemBaneHTa/m?, Yalle BCero Haxoasice B AuanasoHe 0,05—0,002 HI/M3 TOKCMUYECKOTO SKBUBANEHTA.

Kak npasuno, SCR npumeHsAeTcs nocne nepeoHadvansHoro obecnbinueaHus. MNobinb, KOTOpasa yaaneHa
Ha aTane npeaBapuTenbHOro obecnbinuBaHus, Byaet HecTu ¢ coboit agcopbuposarHHbie PCDD/F (3T0 MOXET
ObITb MX BonbLUasA YacTb). OTX0Abl 3Tana npeaBapuUTenbHOro 06ecnbINMBaHUSA, TakuM 06pa3om, MOryT BbiTb
3arpsisHeHbl PCDD/F BHe 3aBncumocTu OT T0ro, npumensietca SCR unu HeT. Takum 00pasom, yHUUTOXEHUE
PCDD/F siBnsieTcs npeumyLiecteoM SCR B yacTn 06ecne4ymBaeMoro COKpaLLeHna 3arpsa3HeHHOCTU OTXOZ0B,
06pa3oBaBLUMXCA B CUCTEME OYUCTKM AbIMOBbIX ra30B TOMbKO B TEX Cry4yasix, KOraa aanee npuMeHsieTcsl Ao-
O4UCTKA OT MbINK.

Tawm, rge oTxoabl, 06pa3oBaBLUMECS B CUCTEME JOOYUCTKM AbIMOBbIX ra3oB, HANPAaBSIOTCA 3@ Npeaensbl
NPeanpusTUASA, 3TO NPMBOAMT K 06LLEMY COKpaLLEHUIO BLIBPOCOB IMOKCMHOB BO BCE cpeabl. Ecnn cogepxaiyme
OWOKCUH OTXOAbI U3BNEKAIOTCSA OTAENBHO (Hanpumep, C MOMOLLBIO YITis) U3 APYrMX 0TX0A40B, 06pa3oBaBLUMXCS
B CUCTEME OYMCTKU AbIMOBbIX Fa30B, W NEPEXUraloTcs Ha NpeanpusaTUM, ecnu 310 paspeLleHo, To obLuee co-
KpaLleHue coaepaHnsa nogoOHbIX 3arpasHALLIMX BELLECTB B OTX0AaX, KOTOPOE MOrNo Obl ObITb JOCTUTHYTO C
nomoLubio SCR B kauecTBe AONONHUTENBHOIO METOAA Pa3pyLUEHUA NOAOOHbIX BEWECTB, OKa3biBAETCSl MEHEE
SHAYUTENbHbIM.

NOy oGpabarsiBatotca npu SCR oaHospemeHHo ¢ PCDD/F, oGecneunsas 04eHb HU3Kne BbIOPOCHI Ok-
cmaos asora.

B Tex HemHoOrnx cnyyasx, korga SCR npumeHsaeTcsa nepeg ApyruMu CUCTeMamMmn OYUCTKU AbIMOBBIX ra-
30B, CneayeT OTMETUTL, YTO B Bnoke SCR He MoryT o6pabartbiBaTbCca cBA3aHHble Nbinbio PCDD/F, yto Tpeby-
€T nocreAyloLero neineyganeHusa Ang CokpaLleHMsa nx coaepikaHus.

7.7.4 YHUYTOXEHUE NOSIUXIIOPUAHOro aebeH3onapaanoKCcuHa/nonuxnopuaHoro aubensogypaxa
C UCNONb30BaHUEM KaTariMTUYECKUX PYKaBHbIX (PUNLTPOB

7.7.4.1 Ons cHmxeHusi BbiopocoB PCDD/F ncnonb3yorca nMbo NponuTaHHble Karanu3atopoM husb-
TpoBarsbHbIE pykasa, NMM6o PpunbTpoBaribHOE BOMNOKHO, B KOTOPOM KaTanu3aTtop Obln HENOCPEACTBEHHO CMe-
LUAH C OpraHU4ecKUM MaTepuarnom npu NPOU3BOLACTBE BOSIOKHA.

lasoobpasHbie PCDD/F nydlue paspyLualotTcs Ha karanusatope, Yem B cnyyae agcopbuum yrnem (kak
B cucTemax, npegycmaTpusatolimx seegeHune yrns). dpakumsa PCDD/F, cBA3aHHbIX YacTuLamu, MOXeT ObiTb
yAaaneHa nyteMm dunsrpaymu. Katanu3atop He OkasblBaeT BMUAHUA HA PTYTb, U NOITOMY, Kak NPaBuno, Heob-
XOAUMO NMPUMEHEHUE AOMONMHUTENBHBIX METOA0B (HAaNpUMEp, aKTUBMPOBAHHOTO YITIS UMW CePHLIX peareHToB
U T. 4.), 4TOObl YAanuTb PTYTb A0 YPOBHS, HEOOXOAMMOTO Ansi COOTBETCTBMS COBPEMEHHOMY NpeaenbHOMY
3Ha4eHui0 BbIOPOCOB B atMocdepy.

TemnepaTtypa rasa Ha BXxofe B PyKaBHbIi punbTp gomkHa ObiTh cebiwe 190 °C ansa o6ecneveHus ac-
chektuBHoro paspywernuss PCDD/F u anst npegoTepaiieHus agcopbuum PCDD/F.

7.7.4.2 OueHka NpMMEHUMOCTU JJaHHOTO NoAX0Aa npuBeaeHa B Tabnuue 26.

Tabnwuya 26 — OueHka NPUMEHUMOCTU KaTanuTUHECKUX pyKaBHbLIX (DUNLETPOB

Kputepun OueHKka NpUMEHUMOCTU/NpUMEYaHNe
Bug otxogos Toboit
AunanasoH pa3mepos Joboit
npeanpuaTuia
HoBble/geiicTBytowWwme 3TOT NoAxoz NPUMEHSIETCA KaK ANSA HOBbIX, TaK U ANA CYLLECTBYIOWNUX TEXHONOIrMYe-
npeanpuaTUS CKUX npoLeccoB
MexTexHonorudeckas HeobxofMMOo JOMONHUTENBHO PAaCCMOTPETE COKpaLLeHNe cofepXXaHusa pTyTu
COBMECTUMOCTb
KnioueBble dpakTophbl Het
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7.7.4.3 MNoaxoa NPUMEHSAIOT Tam, rae:

- HY)XHO AOCTMYb YPOBHS BbIGPocoB PCDD/F Huxe 0,1 HF TOKCHYECKOro SKBMBANeHTa/M3;

- OTCYTCTBYIOT nrowiaan Ans pasMeLueHus cuctem SCR u yxxe NPUMEHAIOTCS anbTepHaTMBHbIE METOAbI
cokpatlenun cogepxanua NOy;

- anbTepHaTMBHbIE CPEACTBA YAaNeHUs PTYTU YXKe NPUMEHSIIOTCA (KaTanuTuyeckne pykasHbie PUNbLTPbI
He yaanswT PTyTh).

7.7.4.4 Mpw peanu3ayuu 3T0ro Noaxoaa Hambonee 3HauuTeNbHbIE KOMMNEKCHbIE BO3AEHCTBUA HA OKpPY-
YKaIoLLYIO Cpeay BO3HWKAIOT BCNEACTBME SHEPronoTpednenus npu nepenage AaBneHUs B PyKaBHbIX PUALTpax
(Tak »e, Kak 1 Npyu MCNonb30BaHWUU MIOOLIX PYKABHbIX (PUNLTPOB).

Katanutnyeckne dunbTpbl, Kak NPasuIio, UCMOMb3YTCA B KAYECTBE 3aMeHbl APYrMx punsTpos, KOTo-
pble MOTyT agcopbupoBaTb AMOKCUHBI MOCPEACTBOM BBEAEHUS aKTUBUPOBAHHOIO yrns. Mcnonb3oBaHue ak-
TUBMPOBAHHOIO YIMs OLHOBPEMEHHO 0BecrnevMBaeT MOrnoLieHne MEeTannu4eckoi pTyTu, Takum o6pasom,
yAaneHne akTUBMPOBAHHOIO YINS MOXET NPUBECTU K YBEMNUYEHMIO BbIOPOCOB PTYTU B atMocdepy, eCnu He
MCMOMb3YIOTCA anbTEPHATUBHbLIE METOAbI YAANeHus PTyTu.

7.7.4.5 3cbpekTnBHOCTL yHUUTOXKEHUA PCDD/F Ha 3aBoaax no cxuranuio TBO ¢ ucnonb3oBaHnem ka-
TanMTUYECKMX PYKaBHbIX punbsTpoB coctaendaet bonee 99 %. KoHuentpauun PCDD/F B BbIbpocax cocTaBns-
toT MeHee 0,02 Hr TOKCMYECKOTO SKBMBANEHTa/MS NMPU KOHLIGHTPaLmMAX Ha BxoAe B 1,9 HI/MS. dunsTpbl Takke
obecneynBaloT nelneyganeHue.

7.7.5 YHUYTOXEHME NONMUXITIOPUAHOro AebeHsonapaguokcuHa/nonuxnopugHoro aubensodypana
C NOMOLIbLIO NEePEXUraHMA aacopoeHToB

7.7.5.1 Yronb ucnonb3yetca ANA nOrfoLweHuss AUMOKCMHOB (M PTYTU) HA MHOIMX YCTaHOBKax AnNA CXu-
raHus oTxogoB. Tam, rae UCNOoNb3YITCA METOAbl M3BMEYEHUS PTYTU, KOTOpble 06ecnedmBaloT JOCTaTOYHbIN
YPOBEHb yaaneHus (T.e. NO3BONAOLLME U3BMEKaTb ee ¢ 6onbLUe CKOPOCTLIO, YeM OHA NOCTYNaeT, UTobbl U3-
6exartb LMpKynsuum 1, cnegoBaTensHo, BbiIOPOCOB), BbIXOA ANOKCUHOB MOXHO CHU3UTb 3@ CHET NEPEXUraHna
agcopbuposaHHbix PCDD/F npu o6paTHoii 3akadke B nevb. OBbIMHO AONOSHUTENBHOE yaaneHue pryTu obe-
CNEeYMBAOT CUCTEMbI MOKPOW OYMCTKM C HU3KMM BOAOPOAHBIM noka3arenem. MoToku rasa ¢ HU3KOW KOHLEHTpa-
Luen ConsHOM KMCNOTbI MOTyT HE 06eCneunTb 4OCTaTOYHYIO CTENEHb YAAneHns pTyTu, 4ToObl NCNOMNb30BaTh
3TOT NOAXod.

Mpumepsbl NpUMEHEHUS 3TOr0 METOAA BKIIOYAIOT NEPEeXuraHue:

- aacopbeHTOB HENOABUXHOW KOKCOBOW KanoLwuwm;

- 3axBaY€HHbIX MOTOKOM aaCoPOEHTOB U3 aKTUBUPOBAHHOIO Yrns;

- HanonHEeHHbIX YrneM BCTaBOK, KOTOPble MCMNOMb3YIOTCA ANnA aacopbumn AUOKCUHOB B ckpyGbepax ¢
BOASAHbLIM OpOLUEHWEM U NPeAOTBpaLLeHNa Tak Ha3biBAEMOro «adhdexta namaTuy.

OCHOBHOW MPUHLMN 3aKNOYAETCA B TOM, YTO OTXOAbl CUCTEMbI OYUCTKU AbIMOBBIX ra30B, coaepalyme
PCDD/F, npu onpeaeneHHbIX 06CTOATENbCTBAX MOTYT OblTb YHUUTOXEHbI NYTEM CXXUFAHNA UX B TOW e MyCO-
pocKUraTensHoM neyvu, YtTo CHuXxaeT obLmin 0bbeM obpasosaHua PCDD/F.

7.7.5.2 OueHka npUMEeHUMOCTM JaHHOIo noaxoaa npueeaeHa B Tabnuue 27.

Tabnuya 27 — OueHKa NPMMEHMMOCTU NepexuraHus abcopbepos

Kputepuin OueHka NpUMeHUMoCTU/ npuMedaHne
Bug otxopnos INro6oii
nanasoH paaMepoB .

A pasmep Itoboir

npeanpuaTui

HoBble/geiicTBytoLme
MoXeT NPUMEHATLCA HA HOBBIX U CYLWECTBYIIOLUX NPeanpUATUSAX

npeanpuaTus

MexTexHonornyeckas B 0CHOBHOM NogXxo4uUT TONMBKO A8 OTX0A0B KOHKPETHBIX 3Tanos abcopbuun PCDD/F

COBMECTUMOCTb (Hanpumep, HenoaBWXHBIX KOKCOBBIX Kasnow W BKNagok B ckpy66epbl ¢ BOAAHBIM
opolueHnem ¢ abcopbepoM UOKCUHA) B TEX Cy4asx, Korga ecTb Apyriue CpeacTsa,
No3BONSOLWME U3bexaTs 0CaXLeHNs PTYTU U BOSMOXHOCTU ee BbIGpocoB

KritoueBble gakTopbl Het

7.7.5.3 CyweCTBYEeT PUCK PELUMPKYNALUUN METANNTMYECKON PTYTU (U, CnegoBaTenibHO, BbIBPOCOB), €Cnu
3Ta TEXHOMOrMA He npeanonaraeT NPUCYTCTBMS CPEACTB AN yAaneHUs pTyTu B COOTBETCTBYIOLLMX OObemax.
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7.7.5.4 PCDD/F, cogepxalumecs B TBepAblX OTX04aX, YHUYTOXAIOTCA B pamKax TEXHOSOMYecKoro npo-
uecca, a He NepexodnT B OTXOAbI.

7.7.6 Agcop6umus nonuxmopuaHoro AeGeH3onapaguokcuHa/nonuxnopungHoro aubeHsodypaHa
nocpeacTBOM BBeAeHUSi aKTUBUPOBAHHOIO YITIA UMM OPYTMX peareHToB

7.7.6.1 AKTUBUPOBAaHHBII Yronb NOJAETCS B ras3oBblvi NOTOK, A€ OH CMELUUBAETCS C AbIMOBLIMU razamu.
AKTMBUPOBAHHBIIA Yronb BBOASAT OTAENbHO UMM B COYETAHWUU CO LUEMOYHLIM peareHToM, 0ObIMHO U3BECTbIO
unu GukapboHaTom HaTpUsA. BBEAEHHbIE LLENOYHbIE PEareHTbl, NPOAYKTbI X PEaKLIMU U YronbHbIA aacopbeHT
3aTem cobupatoT B NbineynosuTesb, NpeacTaBnaowmii coboii, kKak NpaBuno, pykaeHbIn dunetp. Aacopbuus
PCDD/F npoucxoauT B NOTOKE rasa u Ha crnoe peareHta, o6pa3oBaBLIEMCSA MPU UCMONBL30BAHUK 3arpaxaato-
Wwmx (Hanpumep, pykasHbIX) dunsTpoB. AgcopbuposarHeie PCDD/F n3snekarotcs ¢ Apyrumu TBepabiMu OT-
X0A4aMu U3 pyKaBHOTO chunbTpa, aNeKkTpoCTaTMYeCcKoro NbINeynoBUTENs UK Apyrx NnoCneayoLmx ycTponcTs
NbINIeyNOBNEHMS.

AKTUBUPOBAHHBIN YroNnb EMOHCTPUPYET BbICOKYHO 3hDEKTUBHOCTL nornoLueHust prytu u PCDD/F.

PasnuyHble BUAbI aKTUBUPOBAHHOIO YITIS XapaKTepuayloTcs pasnuyHoin 3hdeKTUBHOCTLIO agcopbuuu,
YTO CBA3aHO C 0COBEHHOCTAMMU YIMEPOAHbIX YacTUL, Ha KOTOpPbIE, B CBOK 04epeab, BUSET NPOU3BOACTBEH-
Hblii NPOLIECC UX NPOU3BOACTBA.

MuHepanbHble aacopbeHTbl (Hanpumep, MOPAEHUT, LLEONUT, CMECU MMHUCTLIX MUHEpanos, unocu-
nMKaT 1 AONOMUT) TaKKe MOryT ncnone3oBarbcs ans agcopbuumn PCDD/F npu Temneparypax o 260 °C 6e3
pucka BO3ropaHusi pykaBHOro unbsrpa. Takke Ucnonb3yerca GypoyronbHbIi KOKC.

7.7.6.2 OueHka NpMMEeHUMOCTH AaHHOro noaxoAa npuBeaeHa B Tabnuue 28.

Tabnuya 28 — OueHKa NPUMEHUMOCTH UcnoNb3oBaHKUA yrnsa AN yaanewus PCDD/F

Kputepuii OueHka npuMeHnMocTU/npuMeyaHme
Bug otxopos To6Goit
nanasoH pasmMepoB .
A pasmep Jroboit
npeanpuaATniA
HoBble/aeiicTBytoLWME
MpuMeHMMBI K 060MM — Nerko MoAepHU3UpYIOTCA B GonblUMHCTBE cryvaeB
npeanpuaATns
MexTexHorornyeckas
MoxeT 6bITb NPUMEHEHO TaM, e YXKe UCMONb3YIOTCA pyKaBHble (PUNLTPbI
COBMECTUMOCTb
KnioveBble dpakTopsbl Het

7.7.6.3 BypoyronbHblIii KOKC, MO OLEHKaMm, 6onee SKOHOMMYEH, YEM aKTMBUPOBAHHLIA yronb. B uenom
notpebneHue GypoyronbHOro KOKCa Bblle, YeM aKTUBUPOBAHHOIO yrnis (10 ABYX pas3).

7.7.6.4 OGpasyioTcsi TREpPAbIE OTX0AbI, COAepXaLMe aacopbupoBaHHble 3arpasHsiowme sewectsa. Ko-
NMYECTBO 3arpASHAIOLLMX BELLECTB, YaNeHHbIX BMECTE C PEareHTOM, 0ObIMHO MEHbLLE, YeM TO, KOTOpoe yaa-
NEHO C NbINbI0 NocpeacTBOM achdekTUBHOTO nbineyaanenus. 1o 80 % PCDD/F yaansaerca ¢ nbinbio. 3arpsis-
HEHHbIe NPOAYKTLI PEaKLUUi CUCTEMBI Fa3004MCTKU B HEKOTOPBIX CIy4asiX MOXHO MCIMONb30BaTb B Ka4eCTBE
HEeNTpanu3yloLero cpeacTBa B ckpybbepax CTOYHbIX BOJ, YMEHbLUAS TEM CaMbIM KONIUYECTBO HEOOXOAUMbIX
NepBUYHBLIX MaTepUanoB, KOTOPbIe AOMMKHbI 400aBNATLCA HA cTagun 06pPabOTKM CTOUHbIX BOA. AKTUBUPOBAH-
HbI YrOfb UK KOKC TaKKe YNaBNUBAIOT TSDKENbIE METanbl, HAaNpUMEP PTyTb, U3 CTOYHLIX BOA, NPU 3TOM He
00pasyloTca HUKakne TBepAble OTXOAbI, 3@ UCKIIOYEHUEM HE PaCTBOPUMOTO B Boge yrms. CylecTByeT BbICO-
KWW PUCK BOCMNAMEHEHUs U, criefoBarenbHo, Tpebyetca cobnioaaTb yCuneHHble Mepbl 6e30nacHOCTU npu
XpaHEeHUM U TPAHCNOPTMPOBAHMM AKTUBUPOBAHHOTO YINA U KOKCA.

7.7.7 Aacop6uusa PCDD/F B HenoABUXHOM crioe (Ha cTaTuveckux punbsrpax)

7.7.7.1 ®uUNLTPLI HENOABWXKHOIO CMOSA U3 aKTUBUPOBAHHOIO YIS UCNONb3YIOTCA KaK JAONONMHUTENbHbIN
METO/, O4MCTKN AbIMOBBIX ra3oB, 00Pa3yIOLMXCA NPU CKUFaHUU BLITOBLIX U ONACHBIX 0TX0A0B. C NOMOLLbLIO
9TON CUCTEMbl aAcopOLUM MOXHO [0OUTLCA OCaX@AEHUA BELLECTB, COAepXalMXCs B AbIMOBbLIX rasax npu
04YeHb HU3KUX KOHLIEHTPALIMAX C BLICOKON 3 DEKTUBHOCTLIO. BypoyronbHbIn KOk, 0Opasyromincsa B npouecce
KOKCOBaHUA B NOAOBbIX MeYax, MCNomnb3yeTcs B aacopbepax NoaBUXHOIO CNos.

Mokpbie U Cyxue KOKCOBbIE KarnoLUM UCMOSb3YIOTCA NpU CXUraHum otxoaos. Mokpbie cuctembl 4onos-
HAIOTCA BCTPEYHBIM NOTOKOM BOZibl, KOTOpas OMbIBAET KOKC. Mpu 3TOM Temnepatypa B peakTope CHUXXAETCS,
a HEeKOTOpble U3 HAKONIEHHbIX 3arpsA3HAIOLLMX BELLECTB BbIMbIBAIOTCA U3 hunbrpa. Korga BMecTo kokcalyrns
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MCNONb3YeTCA aKTUBUPOBAHHLIN Oypblil yronb, He TpebyeTca NoaorpeB AbIMOBLIX rA30B BhilLE TOUKU POChI
KMCROTbI U MOXHO 3PhpeKTUBHO Aaxe paboTaTb C «KMOKPbIMU» WK BOAOHACLIWEHHbIMUA AbIMOBLIMU razamu.
Mo atoi npuunHe aacopbep akTUBUPOBAHHOrO BypOro yrnsa MOXeT ObiTb pasMeLLeH HEenocpeACTBEHHO 3a
CKkpy66epom AbIMOBLIX ra3oB C BOASHbIM OPOLLEHUEM.

ObIMOBbIE rasbl NPOXOAAT Yepes Crow 3ePHUCTOro KOkca NoaoBbIX nevei (Menkon pakuum Kokca — ot
1,25 po 5 MM). BhdekT ocaxaeHuss Kokca NoAoBbIX Neven 6asmpyeTcs Ha MexaHuamax agcopbuum u uns-
Tpauun. Takum 06pa3om, MHOTAA NPAKTUYECKU BCE COAEpXKaHNE 3arpasHAIOLLUX BELLECTB (B YaCTHOCTH, OCTa-
TOYHOE CoAepXaHNe CONSAHON KUCIOTbI, NAAaBUKOBO KUCNOThI, OKCUABI CEpbl, TAXENbIe MeTan bl) B IbIMOBbIX
rasax MOXeT ObITb HUXe npegena obHapyXeHus.

CyLuecTBEHHOW OCOBEHHOCTbIO CUCTEM C NOABMXKHBLIM CNOEM ABNAETCA MX BbICOKAA 3(PEKTUBHOCTbL
NPUMEHUTENBLHO KO BCEM BUAAM BLIOPOCOB 3a cHET 60NbLUOro 06beMa akTUBUPOBAHHOIO YINA, TaK YTO OTKIO-
HEHUA B NPOLIECCAX CXUraHUA N ra300UYUCTKU HE BbIZOBYT HENPUATHLIX NOCNEACTBUN.

ObiMOBbIE ra3bl HANPABAAIOTCA HA CMOW aKTUBMPOBAHHOTO KOKCA Yepe3 MHOXKECTBO ABOWHBLIX AbIMO-
x0a0B. a3 TeyeT yepes HUX CHU3Y BBEPX, B TO BPEMS KakK KOKC MOAOBLIX Me4Yein npoxoauT yepes agcopbep
cBepxy BHU3. [locpeacTBOM 3TOr0 AOCTUTraeTCa uaeanbHoe pacnpeaeneHue AbiIMOBbLIX ra30B N0 BCEMY ceve-
Huto abcopbepa u onTumanbHoOe Ucnonb3oBaHue abcopbepa NpU MUHUMANbLHOM pacxoAe aKTMBUPOBAHHOIO
yrmns.

B Takux TexHonornyecknx npoLieccax cneayer yaenuTb BHUMaHUE KOHTPONIO TeMNepaTypbl U coepxa-
Hus CO BO n3bexxaHune BO3ropaHus B KOKCOBOM chunbrpe. 3TOT PUNLTP MOXKET HANOMHUTLCA NO UCTEYEHUU
onpeaeneHHoro nepuoaa BpemMeHu u fomkeH 6biTb yaaneH u 3amMeHeH.

Ncnonb3yloTcsi MOKpbIE U CyXUe HEMNOABWKHBIE KOKCOBbLIE/YronbHble kanowm. Mokpble cucTeMbl BKIIO-
varoT B ce6s NPOTUBOTOYHYIO MPOMBLIBKY BOAOMW.

7.7.7.2 OueHKka NpMMEHMMOCTM AAHHOMO NoAxo4a npueeaeHa B Tadbnuue 29.

Tabnuuya 29 — OueHka NPUMEHUMOCTM CTaTUYECKUX KOKCOBBIX (PUNBTPOB

Kputepuit OueHKa npuMeHUMocTU/NpUMeYaHue

Bug otxopos JtoBble

MoAXoAWT ANA 04eHb HEOAHOPOAHLIX U ONaCHbLIX OTXOA0B, B KOTOPLIX CoAepXaHue
PCDD/F MoxeT 6bITb BbICOKMM U3-3a CNOXHBIX YCNOBUIA CXUraHnst

[vana3soH paaMepos npegnpu- | Paamep He UMeeT 3Ha4YeHUs
ATUA

HoBble/gelicTaytoLme npea- MPUMEHSIIOT B CYLLIECTBYIOLMX U HOBBIX TEXHONOTMYECKUX NpoLieccax
npusTHA

MexTexHonornyeckas coBMe- | INMpMMEHSAIOT Npu cTagumn JO0YUCTKN.

CTUMOCTL Haun6onee nogxoasiyee Mecto pasmelieHuss — nocne ckpy66epa ¢ BogsHLIM Opo-
LeHeM.
MOXeT WUCMonb30BaTLCA A0 M3BGUPATENBHOMO KaTanUTUYECKOro BOCCTAHOBREHUS C
NMPOMEXYTOUHBLIM NOAOrPEeBOM (60NbLIUM B MOKPOIA cucTeme)

KritodeBble dakTopbl MpocTpaHCcTBO, HEOGXOAMMOE ANA AONONHUTENBHON TEXHOMOMUUYECKOH eANHNLILI

7.7.7.3 Mpu peanu3auuu 3Toro noaxoaa Haubonee 3HAYUMbIM KOMMAEKCHLIM BO3AE€NCTBMEM HA OKpY-
XKaloLLYI0 cpeay ABNAIOTCA dHepro3arparbl, Heo6xoauMble AN NPeoaoNeHnn NageHna aasneHus B hunerpe.

MoxxapHasn 0NacHOCTb MOXKET YBENUYUTLCA NPU UCMONb30BaHUKU CyXOW HENOABUXHOW KOKCOBOM KanoLuu
B 3aBMCUMOCTM OT 00LLEro yCTponcTBa CUCTEMbI O4YUCTKU AbIMOBbLIX Fa30B.

Mpu HaCbIWEHUN OTPabOoTaHHbIN aKTUBUPOBAHHLIN Yroflb, KaK NPaBUO, OTNPABASIOT HA 3aXOpPOHEeHUe
Ha MOJSIMIOHbI B KA4E€CTBE TOKCUUHOIO 0TX0Aa. ECnun 910 paspeLleHo, ero MOXXHO NoABEPrHYTb NEPEXMUTaHuIo B
neym Ans yHUITOXEHUn aacopbuposanHbix PCDD/F. Mockonkky yronbk agcopbupyet ptyTb Hapsay ¢ PCDD/F,
npu nepexmraHun oTpaboTaHHOrO yrna cneayet yaenutb BHUMaHWe peumpkynauuu ptytu. Mcnonb3oBaHue
nepeXxxmraHnA NPUBOAUT K HAKOMJIEHUIO PTYTU B CUCTEME, €CAU HE NCNOMBL3YIOTCA AONOMNHUTENbHbLIE METOAbI
ofbecneueHuns yaaneHua pTyTu, HaNnpUMep MOKPasa O4MCTKa KUCNOTOW NpU HU3KOM BOAOPOAHOM Nokasarene.

7.7.7.4 CokpaiueHue BbibpocoB B atMmocdepy:

- PCDD/F agcop6upytotcs ansi cokpalleHust BbIGpOCOB A0 YPOBHA HMKe 0,1 HF TOKCUHECKOrO IKBMBA-
nenta/m3;
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- PTYTb aaAcOpPOMPYETCS AN COKPALLEHMS BLIGPOCOB 10 YPOBHA HbKke 30 MKr/mS;

- nNbib coGupaercsa B punetp.

7.7.8 Ucnonb3oBaHue yrnecogepxawux marepuanoB ana agcop6uun PCDD/F B ckpy66epax ¢
BOASIHbIM OPOLIEHUEM

7.7.8.1 Ons agcopbumum PCDD/F LuMpOKO MCMONb3YIOTCA NONMMEPHI, UMNPErHUPOBAHHbLIE YrMeM U 006-
najgaoLme BbICOKO YCTOMUYNBOCTBIO K koppo3unu. PCDD/F agcopbupylotca Ha 3Tu nonumepbl B ckpybbepax ¢
BOASIHbIM OPOLLEHUEM, rae TuNMYHas paboyasa Temneparypa cocrasnsier 60 °C — 70 °C. Ecnu Temneparypa
NOBLILLAETCA BCEro MULLUL HA HECKONLKO rpagycos Lienbcusa mnu ecnu KoHUeHTpauma ANOKCMHA B ra3e CHu-
XaeTcs1, nornoweHHsle PCDD/F moryT gecopGupoBarbcsl B ra3oBylo ¢hasy u CnocoO6CTBOBaTbL YBENMUYEHUIO
BbIGPOCOB B aTMOCepy. OTO TaKke MOXET MPUBECTU K YBENIUYEHMUIO 3HAYEHUS TOKCUMECKOrO 3KBUBASIEHTa B
oTxoaax, o6pasyroLmMxcs B CkpyGbepax ¢ BOASHbIM OPOLLUEHUEM.

[o6asneHue k ckpybbepy BaLlueHHOI Hacaaku, KOTOpasi COAEPKUT NONMNPONUNEH C Yrnem, NpeaocTas-
NnsieT BO3MOXHOCTb BbIOOpoUuHOi abcopbuumn PCDD/F (pTyTh Hacaakomn He abcopbupyercs). 3ToT Mmarepuan
HacbILLAETCA NOCne ONpPeaeneHHoro nepuoaa spemeHu. NoaToMy HaCbILWEHHBIV MaTepuan Haao nepuoanye-
CKM U3BNEKaTb AN NOCMNEAYOLWEero KOHEYHOrO Pa3MELLEHUS UMK, €CNU 3TO AONYCKAETCA, CKUTAHNS B NEYM.

Mpu BXOAALMX KOHLEHTPALMSAX B 6—10 HI TOKCMYECKOrO 3KBUBANEHTa/M3, apheKTUBHOCTL yaaneHus
3arpAsHAIOLLIMX BELLECTB Ha razoBoi drase npu ncnonb3osaHumn ckpybbepa ¢ BoAsAHLIM OPOLLEHWEM COCTaBNSA-
eT 60 % — 75 %. 3TOT nokasarenb MOXHO CpaBHUTbL C 0 % — 4 %, KOTOpble AOoCTUralTCA 6€3 UCNONb30BaHUSA
NPONUTaHHLIX HAMOMHUTENEN.

3TOT NOAX0L MOXKET TaKXKE UCMOSb30BaTLCA HA KPYMHbLIX YCTAHOBKAaXxX C BalleHHbIMU Hacagkamu u/unu B
KoMBUHaLUuM ¢ nocneayowmMMU U NpeaLIecTBYOLMMKU CUCTEMAMMU OYUCTKM AbIMOBbLIX ra30B OT AMOKCMHOB
ansa obecneyeHns COOTBETCTBMA KOHUeHTpauun PCDD/F ycraHoBneHHbIM TpeboBaHusM (B TOM yucne npu
3anycke u ¢ 06BOAHLIMU CUCTEMAMU OYUCTKM AbIMOBBIX [A30B).

7.7.8.2 TIpUMEHUMO K TEM TEXHOMOTMYECKMM NpoLieccam, rae y)xe BblopaHa MOKpasi OuMCTKA, Iae npu-
CYTCTBYIOT AOKa3aTenbLCTBa HaKOMMeHnsa AMOKCMHA B Ckpybbepe ¢ BOASIHbIM OPOLLEHMEM U [Ae HET nocneay-
IOLLEN CTagMmn CUCTEMbI OMUCTKM AbIMOBLIX ra3oB, obecneunBaiowen KOHTpons gecopduun PCDD/F u3 ckpy6-
6epa ¢ BOAAHbIM OPOLLEHUEM.

MpuMeHsIIOT B Ka4eCTBe npeaBapuTenbHOro unsrpa nepea AOMOSHUTENbBHOW CUCTEMON DUnbTpaLmum
ONOKCUHA.

Mcnonb3ytoT B ka4ecTBe OCHOBHOTO (hunbTpa AN AMOKCUHOB B COMETAHUU C ANEKTPOCTAaTUYECKUM Mbl-
neynosutenem (npu atom Tpebyercs 6onee kpynHasa GalleHHas Hacaaka).

OueHka NPMMEHMMOCTI AAHHOIO noaxoAa npueeaeHa B Tabnuue 30.

Ta6nuya 30 — OueHka NPUMEHUMOCTU MCMONBL30BaHUS YINECOAepXaLlux MaTepanos B ckpy6Gepax ¢ BOgSHbIM Opo-
LeHneM

Kputepuin OueHka NpUMEHNMOCTU/NpUMEYaHne

Bua otxopos TMo6oiA

[nanasoH pasmepoB npegnpustuit | Besge, rae ucnonb3aytotcsa ckpybbepbl ¢ BOAAHBIM OpOLUEHNEM

HoBble/aeicraytowme npegnpu- | Moaxon NpUMEHSIETCA Ha HOBLIX U AeWCTBYIOWMX 0ObekTax
aTus

MexTexHonornyeckasi coBMecTU- | Tonbko Ans ckpy66epoB ¢ BOASIHEIM OPOLLEHUEM
MoCTb

KntoueBble dakTopbl 370 nerye ocyLecTBUTL B BalleHHON Hacafike ¢ NOMOLLbIO KayCTUYeCKoW coabl

7.7.8.3 Moaxon peanusyeTcs Tam, I4e €CTb onaceHusa no nosoay koHueHtpauun PCDD/F Ha Bxoae u
MX BO3MOXHbIX BIBPOCOB Ha BbIX0A€e M3 CKpybOepoB ¢ BOASIHLIM OpPOLUEHUEM, a Takxe TaMm, rae Tpebyetca
3KOHOMMYECKU 3(PEeKTUBHOE COKPALLEHUE COAEPKAHUSI AMOKCUHOB HA 50 % — 70 %.

7.7.8.4 OTpaboTaHHbIf aKTMBUPOBAHHLIM Yroflb B HEKOTOPLIX CAYYaaX OTNPAaBNAIOT HA 3aXOPOHEHUe Ha
NOSUTOHbI B KAYE€CTBE TOKCUYHOIO 0TX0Aa. B HEKOTOPLIX Cry4yasix OH NEPEXUraeTcs B MyCOPOCKUTaTeNnbHbIX
neyax (0AHaKO UHOTAA MECTHOE 3aKOHOAATENIbCTBO HE 10NYCKAET NEePEXMraHus).

7.7.8.5 PCDD/F nHTEHCUBHO aACcOpOUpPYIOTCSl HA YacTuLbl Yrna B matepuane dunsrpa. Takum o6pasom,
COKpaLaoTCa BLIOPOCHI, M NpeaoTBpallaerca npossneHune «addekra namatuy PCDD/F. MepsoHayanbHble
BbIOPOCHI MOTYT ObITb COKpPALLEHBI.

35



FOCT P 55837—2013

Mpy KOHLEHTPALMSX B NOCTYNAIOWMX OTX0Aax B 6—10 Hr TOKCUUECKOro akBuBaneHTa/m3, apcexTus-
HOCTb yAaneHus 3arpsisHAIOWMX BELWECTB Ha ra3oBon dhase npu UCnonb3oBaHuM ckpybbepa ¢ BOAsIHbIM OpO-
weHuem coctaensiet 60 % — 75 %. ITOT nokasarenb MOXXHO CpaBHUTb C 0 % — 4 %, AocturaembiMu 6e3
MCMOMb30BaHUA MPONUTAHHLIX HANONHUTENEH.

JocTturaemble 3KONOrn4eckne NpeuMyLLeCTBa TakoBbl:

- npeaoTBpaLleHue nposeneHusa agpdrekrta namMATH, NOrMOoLLEHNE B CKpyOOepax ¢ BOASHBIM OPOLLEHNEM
U CBSI3@aHHOW C HUM OMACHOCTM NPopLIBa U Aecopbuuu;

- cokpaiueHue Harpyskun ot PCDD/F Ha nocneaylowme onepauum CUCTEMbl OYUCTKU [bIMOBLIX ra30B
(ocobeHHO BO BPEMS 3anycKa);

- ecnu oTpaboTaHHbI peareHT GyaeT nepexuratbcsa B neyu, To byaer umetb MecTo obLiee cokpalleHue
GanaHca Macc AMOKCUHOB M3-3a paspyweHus PCDD/F B neuun (koTopoe obnerdyaercs BblieneHmem arana ab-
copbuum pTyTH), a HE ero nepegaya B TBepAble 0TX0Abl.

7.7.9 Vicnonb30BaHUue YronbHbIX CYCNeH3ui B CKPy66epax ¢ BOASHbIM OPOLIEHUuEM

7.7.9.1 Vicnonb3oBaHue CyCneH3nn U3 akTUBMPOBAHHOIO yrnsa B CKpybbepe ¢ BOASHbIM OPOLLEHUEM MO-
XKET KaK CHU3UTb YPOBEHb BbIGPOCOB ANOKCUHOB C NOTOKOM AbIMOBbLIX Fa30B, Tak U NPeOTBPaTUTbL Hakonne-
HWe JWOKCMHOB B MaTepuane ckpyboepa («addekT namaTuny).

Mpu BOAOPOAHOM MOKa3arene, 65M3KOM K HEUTPaNbHOMY, aKTUBUPOBAHHbIN Yrorb B KOHLEHTPALUK, KO-
nebnioLWencs oT HECKONbKMX rpaMM Ha nuTp Ao 50 r/n, no6aBnNAeTcs B CUCTEMY, UCMONb3ys hUNLTPbI-OTCTOMN-
HWUKW ANA NPONYyCKaHWUA XXMAKOCTU C COXPaHEHUEM YINA.

MocKonbKy aKkTUBMPOBAHHLIN Yroflb UMEET «aKTUBHbLIN LIEHTP», MOMEKYnbl AMOKCUHOB NEpPEeaaloTca B
XMAKOCTH, pacnbinseMble B ckpybbepe, n AMOKCUHBI Aanee aacopbupyloTcs Ha yronb, fae NPOUCXOAAT KaTa-
NUTUYECKNe peakumu.

7.7.9.2 TIpuMEHSsIETCA TONbKO Tam, rae ckpy66epbl C BOAAHLIM OPOLLEHUEM UCNOMb3YIOTCS C KayCTu4e-
CKOW COA0W, UTOOLI 0BecneunTb BOAOPOAHBIN NoKasaTenb, 6nu3kuii k HenTpanbHomy. NaOH aomkeH ucnonb-
30BaThCA AMA ONTUMU3ALMKU BOAOPOAHOIO nokasarens B 060pyaoBaHUM Tam, fae UCMONb3yeTCsl CycneHausi
aKTUBUPOBAHHOTO YIMS.

He npumeHseTca ana Cyxux, NPOMEXYTOUYHbIX 1 NOSTYMOKPbIX CUCTEM OYUCTKU AbIMOBbLIX Fa30B.

7.7.9.3 MNoaxoa ucnonb3yerca Ana AOCTUXEHUS YPOBHA BbIGpocoB Hke 0,1 HF TOKCUUECKOTro SKBUBA-
nexta/ms.

7.7.9.4 Buibpocsl PCDD/F cokpawatorcs 40 0,01—0,1 Hr TOKCMYECKOro 3KkBUBaneHTa/m3. AKTUBMPOBAH-
HbIW Yrofb, KOTOPbIA YAANseTCA U3 CUCTEMbI, HE 3arpsi3HEH.

AKTMBMPOBAHHbIA YroNb TakKXe MOXET agcopbupoBarb pTyTh. [pyU yKasaHHbIX BbilLe YCNOBUAX BbIXOA
PTYTH, KaK NPaBMIO, 3HAYUTENBHO HIDKE 50 MKI/MS NP CHUraHMM BbITOBLIX OTXOA0B.

MockonbKy akTMBUPOBaHHbIN yronb npespatlaer SO, B CEPHYIO KUCNOTY, 3TOT NPOLIECC TAKKe ABNAETCA
9TanoM J004MCTKM ANnsa yaaneuus SO,.

7.8 CokpaieHue BbIOPOCOB pPTyTH

7.8.1 NMpuoputeTHbie noaxoabl

7.8.1.1 PtyTb OGnagaer BbICOKOW NETY4YECTblO, U NOITOMY NOYTU NOMHOCTLIO NEPexoaAuT B NOTOK Abl-
MOBBbIX ra3oB. [1pMopuTETHBIMW MeTOAaMU NPeAOoTBpaLLeHUA BLIOPOCOB PTYTU B atMocdepy sBnsioTcs Te,
KOTOpPble NO3BONSAIOT NPeA0TBPaTUTL 00pa3oBaHME PTYTLCOAEPXKALLUX OTXOAO0B UMM BKIIOYEHUE PTYTU B CO-
CTaB OTXO/10B:

- 9cbeKTUBHBINA pa3aenbHbin CO0P OTX0A0B, KOTOPLIE MOTYT COAEPXKATb TAXKENbIE METANSbl, HAaNPUMep
Garapeii, akkymynsitopoB, 3yGHbIX oMb U3 amanbrambl U T. 4.;

- yBEAOMIIEHUE TeX, Y KOro 06pa3yloTcs 0TX0Abl, 0 HEOOX0AMMOCTHN pa3aenbHoOro cbopa pryTy;

- BbISIBIEHUE U/MNK OrpaHUYeHne NOCTYNNEHUs] OTXOAOB, KOTOPble MOryT ObiTb 3arpsi3HEHbl PTYThbIO:
nocpeacrTeom otéopa U aHanusa npo6 OTXOAOB, [Ae 3TO BO3MOXHO, a TaKkke B pamkax KamnaHwii LieneBomn
BbIGOPKU/TECTUPOBAHMUS;

- Tawm, Iie y>e BbisiBNEHO 06pa3zoBaHMe Takux oTxo4oB, obpalwlarbca ¢ HUMM Tak, 4ToObl u3bexarb ne-
perpy3ku o6opyaoBaHus no ux o6patorke.

PTyTb ucnapsieTcst NONHOCTLIO Npu Temnepartype 357 °C u octaercsa B ra3006pasHOM COCTOSIHUM B fibl-
MOBbIX ra3ax NocrHe NPOXOKAEHUS Yepe3 neyb u koten. Heoprannueckas pryte (HgZ*, rmaBHbIM 06pasom, kak
XnopuUa) U SNeMeHTapHas pTyTb No-pasHOMY 06pabaTbiBalOTCA CUCTEMAMM OYUCTKN AbIMOBbLIX FA30B, MOSTOMY
Tpebyercs aeranbHoe paccMoTpeHue obpalueHns ¢ 06ouMmn TMNamu BELLECTB.
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BbiGop cnocoba yaaneHust pryTi 3aBUCUT OT KOMMYECTBA OTXOA0B U COAEp>KaHus B Hux xnopa. Mpu 6o-
nee BbICOKOM COAEPKAHUM XI0pa PTYTb B HEOUULLEHHbIX AbIMOBbIX ra3ax 0yaeT NPeMmyLLEeCTBEHHO B MOHHOW
dopmMe u MOXeT ObITb U3BNeYeHa B ckpybOepe ¢ BOASAHbIM OpOLLEHUEM. STO OCODEHHO BaXKHO ANA NPeanpu-
ATUIA MO CXMIaHWIO LUlaMa CTOYHbIX BOA, F4€ YPOBEHb XJ10pa B Cbipbe MOXET OblTb 4OBOMBHO HM3OK. Ecnn
cogepxaHue xnopa B (Cyxom) Luname CTOYHbIX BOA cocTaenset He meHee 0,3 % no macce, Bcero nuuwb 10 %
PTYTU B YUCTOM rase ABMNAETCH SMEMEHTAPHOW, U YAArNIEHUE TONbKO MOHHOW PTYTWU MOXET MO3BOSUT AOCTUYb
06LLMX BLIBPOCOB PTYTH Ha ypoBHe 0,03 Mr/m3.

Metannuyeckas pTyTb MOXET ObITb yAaneHa n3 noToka AbIMOBbIX ra30B MOCPEACTBOM:

- npeobpa3oBaHNUsi B UOHHYIO PTYTb NyTeM A00ABNEHMSA OKUCIUTENEN, a 3aTeM OCaxKAeHus B ckpyObe-
pe: CTOYHble BOAbI MOTyT ObITb 3aT€M nepeaaHbl Ha CTaHLMIO O4UCTKM CTOYHbBIX BOA C OCAXAEHMEM TSHKEenbIX
METannoB, rae pTytb MOXeT ObiTb NpeobpasoBaHa B Oonee cTabunbHyo dhopMy (Hanpumep, HgS), bonee
NoAXOASALLYIO AN OKOHYATENbLHOTO yAaneHus;

- MPSIMOro OCaX{AEHUS Ha NerMpoBaHHbIA CepOol aKTUBMPOBAHHbIW Yrofb, KOKC NOAOBOW NEYn unum Leo-
nUTBI.

McnbiTaHua nokasanu, 4To HernTpanM3aumsa guokcuaa cepbl B neYn nocpeacTsom o00aBNeHUs U3BecTu
MOXET COKpaTUTb COAep)aHWe MeTannuyeckoi pTyTu, 4YTO AenaeT yaaneHue pryTu U3 rasoBoro notoka B
uernom Gonee aPEKTUBHbIM.

Ha npeanpusATusix no cxxuraHmio GbITOBLIX M ONAaCHbIX OTXO40B CPEAHEE COAEpPXKaHMe Xnopa B 0TX0Aax,
Kak npaBuno, 4OCTaTOMHO BLICOKO ASIA TOrO, YTOObI rapaHTMpPOBaTh, YTO B HOPMASbHLIX PEXUMax paboTbl
PTYTb NPUCYTCTBYET B OTX04aX B OCHOBHOM B MOHHOW (hopme. Tem He MeHee, KOHKPETHbIW BKNaa onpeaeneH-
HbIX OTXOA0B MOXET M3MEHUTb CUTYaLMIO, U METANNMYECKAs PTYTb MOXET ObiTb yaaneHa, Kak y>ke onucbiBa-
nochk BbILLE.

7.8.1.2 OTX04bl C BLICOKMM COAEPXKAHUEM PTYTU

Mpu CXxUraHM 0TXO40B C BbICOKUM COAEPHAHWEM PTYTU B YCTAHOBKAX NO CXUIAHMIO ONACHBLIX OTXOA0B
ocaxkaeHue 99,9 % pTyTn MOXXHO 06eCneYnTb TONMbKO MPU CXKUTaHMKN OTXOA0B C OMEHb BHICOKUM COAEPKAHUEM
XJiopa B COOTBETCTBYIOLLEM COOTHOLLEHWM C PTYTbIO. [ns n0A00OHbIX NPEANPUATUIA XapaKTEPHO UCNONb30Ba-
HWE TEXHOMOrMI MHOFOCTYNEHYaTOoi MOKPOIN O4MCTKU. BbicOokas Aons MOHOB pTyTn (Hanpumep, 6onee 99,9 %)
B HEOYULLIEHHbIX AbIMOBBIX ra3ax 40 MOKPOW OYMCTKW BbI3bIBAETCH B TOM YMCIIE OTX0A4AMU C BLICOKMM coaep-
>XaHMeMm xrnopa.

Bbicokoe coaepxaHue xnopa Ha Bxoae (0kono 4 % no macce) u, cneaoBaTenbHO, BbICOKUI NpoMe-
XKYTOUHBIN YPOBEHb Cly NPUBOAAT K BBICOKUM YPOBHAM XSIOPUPOBAHNA PTYTH, W OCaXieHue pTyTn 6nu3ko K
100 %. Mpu Bonee HM3KOI 3arpy3Kke Xrnopa Ha BxoAe 0CaXKaeHue pTyTu BbICTPO CHUXKAETCA.

7.8.2 Mokpasi ouMCcTKa NpyM HU3KOM BOAOPOAHOM nokasaresie u go6aBrneHue npucagok

7.8.2.1 Ncnonb3oBaHue ckpybbepoB ¢ BOASAHLIM OpOLUEHUEM ANSA YAANEHUS KUCIOro ra3a Bbi3blBaeT
CHWXeHWe BoAOPOAHOrO nokasarens ckpyb6epa. BonbLumHcTBO cCkpy66epoB ¢ BOAAHbLIM OPOLLEHUEM BKAOYA-
0T NO MeHbLLEW Mepe ABa sTana. Ha nepsom yaansiorca B ocHoBHom HCI, HF. Bropoii aTan npu BoAgOpoaHOM
nokasarene B 6—8 cnyxut ans yaanexus SO,.

Ecnu Ha nepBoM 3Tane BOAOPOAHbLIN NoKasaTenb NOAAEPXKUBAETCA HA YPOBHE Hke 1, TO apdekTus-
HOCTb yAlaneHust MOHOB PTyTn, Taknx kak HgCl,, koTophle, kaK nNpasuno, NPeacTasnsiorT co60i OCHOBHYIO
YyacTb COEIMHEHMIA PTYTH, 06pa3yIOLMXCA NOCNE CXUraHusl 0TX0A0B, coctaBnsaeT 6Gonee 95 %. Tem He MeHee,
yAaaneHue mMetannuMyeckon prtytu He npesbiwaet 0 % — 10 %, B OCHOBHOM B pe3ynbrare KOHAeHcauun npu
pabouen Temneparype ckpybbepa ot 60 °C go 70 °C.

Ancopbuus MeTannuMueckoi pTyT MOXeET ObiTb noBbilleHa MakcUMym A0 20 % — 30 % nocpeacTtsoM
nob6aBneHusa B pabouylo XnakocTtb ckpybbepa:

- cepbl;

- aKTUBUPOBAHHOIO YITIS;

- OKMCNUTEneW, HanpuMep nNepekucu eogopoaa. ATOT Noaxoa No3BoONAET npeobpasoBarTb MeETannuye-
CKYIO PTYTb B MOHHYI0 chopmy, Hanpumep 8 HICl,, 4ToBbl 06nerunts ee ocaxaeHue, u umeet Hanbornee 3Ha-
YMMbIn adhpexT.

O heKTMBHOCTb NOMHOI0 yaaneHus pTyTu (Kak METANNMYecKomn, Tak U MIOHHOM) COCTaBnsieT 0kono 85 %.

O dekTuBHOCTb YaaneHusa 6onee 90 % MoxeT ObITh AOCTUTHYTA A0OaBNeHueM Gpomcoaepxawumx oT-
XOA0B unn 6pomMcoaepXaLumMx XMMM4eCKUx BELLECTB B kaMepy cropaHus. MNMpu KOHUEHTPpaUUAX 3arpA3HALLNX
BELUECTB B MOCTYNAIOLMX OTX0AAX, TUNUYHBIX AN MHOTUX BUAOB OTXOA0B, @ TakXKEe C yYETOM HeonpeaeneH-
HOCTU cocTaBa GONbLUMHCTBA 0TX0A0B, 3(PPEKTUBHOCTL yaaneHus AaHHOr0 Buaa obpaboTku OTX0A0B, Kak
NpaBuUno, He JOCTATOYHA AN JOCTKEHUS YPOBHSA BLIGPOCOB HUXe 50 MKr/MS.
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B no6om cnyyae, moryt notpeboBaTbCs AONONHUTENBHLIE MEPLI YAANeHuss pTYyTU B 3aBUCUMOCTU OT
BXOZHOW KOHLEHTpaLum, Tak1e Kak:

- BBEAEHMeE yrns A0 pyKaBHbIX PUMLTPOB;

- hUNbTpOBaHWE B HEMOABWKHON KOKCOBOW KarnoLue.

7.8.2.2 MNpuMeHeHUe KUCNOTHbIX Ckpy66epoB ¢ BOAAHbLIM OPOLLEHUEM AJ1S COKPALLEHMS BbIOPOCOB PTy-
TW NO3BONSIET AOCTUYL YCTAHOBIEHHbIX TPEOOBAHUI TOMBKO B TEX Cryvasx, eCnu:

- BOAOPOAHbLIN MOKasaTesnb NOAAEMKUBAETCH Ha YPOBHE HUXE 1;

- KOHLEHTpauuu XIopuaoB AOCTAaTOMHO BbICOKM AMA TOro, YTobbl pTyTh, COAepXallasacs B AbIMOBbIX
rasax, 6bina no4YTu NONHOCTLIO MOHHOW (M, CNefoBaTenbHO, yaansaeMon Kak Xnopua);

- B HEKOTOPbIX Crny4asx B Ckpyb6ep ¢ HU3KUM BOAOPOAHBLIM NOKa3aTenem BHOCATCA [0OaBku.

OueHKa NPUMEHMMOCTM JAHHOTO NoAxoaa npusedeHa B Tadbnuue 31.

Ta6nwuya 31 — OueHka NPUMEHUMOCTU cKpyOOepoB € BOASHLIM OpOLLEHNEM AN U3BMEYEHUA PTYTH

KpuTepui OueHKka npuMeHUMocTi/MpumedaHne

Bua otxonos Tro6oi

[vanasoH pasMepoB npesnpuaTuii | Besge, rae ncnonbayrores ckpyG6epbl ¢ BOASHEIM OPOLUEHUEM

HoBble/geiicTBytowme npegnpuaTisa | Kak npaBuno, He NpUMEHSIETCA Ha HOBbIX YCTaHOBKax

MexTexHonornyeckass  CoBMecTU- | CM. KOMMeHTapuu Ans ckpy66epos ¢ BOAAHBIM OpOLLEeHeM
MOCTb

KrtoueBble chakTopsl Het

STOT noaxod MPUMEHMM TOJSIbKO Ha MpeaBapuTEnbHbIX CTaAUAX NpPeaynpexaeHns BbiGpOCOB PTYTH
B aTMoccepy unn Tam, rae KOHUEHTpauusa pTyTu B NOCTYNaloLmMX OTX0A4Aax AOCTATOMHO HU3ka (Hanpumep,
Huxe 4 Mr/kr). B npoTMBHOM criydae ero Mcnonb3oBaHWe MOXET NpuBECTU K Bbibpocam B atmocdepy Gonee
50 mkr/m3.

7.8.3 BBegenue akTUBUPOBAHHOTO YINA ANA aacopounm pryTh

7.8.3.1 3101 Noaxop npeanonaraeT BBEASHUE aKTUBUPOBAHHOIO Yrnsi Nepes pykaBHbIM OUNETPOM UIU
ApyrvmM obecnbinuBaloLLMM YCTpOiCcTBOM. MeTannuueckasa pTyTe aacopOupyercs B NOTOKE U Tam, rae ycra-
HOBMEHbI 3arpaxaaiolme UneTpbl, HaNnpUMep pPykaeHble PUNLTPLI, a Talke aAcopOMPYETCA Ha peareHT,
KOTOPbII YAEPKUBAETCH HA MOBEPXHOCTU PUNLTPOBANBLHOIO MELLKA.

7.8.3.2 KoMmnnekcHble BO3AENCTBMA HA OKPYXalOLWyO0 cpeay aHanorMyHbl ApyruM noaxoaam, npeano-
naraioLuM UCronb30BaHUE PyKaBHbIX PUNLTPOB.

SdpbekTUBHLIE pyKaBHbIE DUNBTPBI U CUCTEMA BHECEHUA peareHTa 0COBGEHHO BaXkHbI AN OCTWKEHUSA
HU3KOIO YPOBHS1 BLIOPOCOB.

Pa3nuyHble Buabl aKTMBUPOBAHHOIO YA XapaKTEPU3YIOTCA PasnuyHoi 3hPeKTUBHOCTLIO agacopouuu.
JlononHMTENbHOI BO3MOXHOCTBIO YNYULLEHUA Ka4eCTBa yaaneHus pTyTu ABnsSeTca nponutka agcopbeHTa ce-
poii. B cpeaHeM 4acoBOi pacxoa pasnuyHbIX BUAOB YriA, HEOOXOAMMBIN AN AOCTUXEHUA YCTAHOBMNEHHOTO
YPOBHS1 BLIOPOCOB PTYTU, COCTaBNAET:

- 8—9 Kr/4 Ang KOKca U3 CKOpAynbl KOKOCOBbLIX OPEXOB;

- 5,56 kr/u ans kokca u3 Topda;

- 8—8,5 kr/4 gna Gyporo yrns;

- 4—4.5 xr/y gns ToppAHOro yrna.

Pacxop yrnsi He OTNMYaETCA OT ykasaHHoro Ans aacopbuposanusa PCDD/F, nockonbKy, kak NpaBuno, aa-
copbeHT ucnonb3yerca aAna ogHoBpeMeHHoro yaanenus ptytu u PCDD/F. Hopma pacxoaa yrna B 0,35—3 kr/t
OTXOZI0B TUMWYHA ANsi 3aBOAOB N0 Cxkuranuio TBO. AgcopbuuoHHas CNOCOBHOCTb peareHTa, KOHLEHTpauus
pTYTM B NOCTyNaloLLMX 0TXoAax U Tpedyemblii ypoBeHb BLIGPOCOB onpeaensiioT HeobxoaUMYIO 403UPOBKY pe-
areHToB.

OrHeonacHoCTb akTUBUPOBAHHOTO YIS Benuka. AgcopGeHT MOXeT ObiTb CMeLaH ¢ APYrMMU peareH-
TaMmu B LENSIX CHUKEHMA ONaCHOCTU BO3ropaHus. B HekoTopbix cnyyasx ucnonbsyetca 90 % ussectu n 10 %
yrmepoaa. [lona yrnsa, kak npasuno, Bbille TaM, r4e NpUCYTCTBYIOT AONONHUTENbHLIE 3Tanbl Npouecca AnA
yAaneHus KUCnbix ra3os (Hanpumep, ckpyb6epbl C BOASIHLIM OPOLLEHUEM).

7.8.3.3 B Tabnuue 32 npeacraeneHa nogpobHasa MHopMauma 0 KOHKPETHbIX acnekTax UCNonb30BaHus
[06aBneHnst akTMBUPOBAHHOTO YIS,
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Ta6nuya 32 — OueHka NPUMEHUMOCTH UCNOMNL3OBaHUSA YIS ANSA yAaneHus pTyTu

Kputepuit OujeHKa IPUMEHNMOCTI/MPUMEYaHKe
Bua otxopos ObecneunBaeT achpheKTUBHOE COKpaLleHue BbIOpOCOB B LieNoM psje BU-
[l0B OTXOA10B
[unanasoH pa3mepoB npenpusTui Toboii
HoBble/ageiicTBytoLME NpeanpuATUS [MpUMeHSIOT Ha HOBLIX NPEANPUATUAX U NPU MO EepPHU3aLMK
MexTexHonornyeckas coBMeCTUMOCTb Be3 ocobbix orpaHuieHuit
KnioveBble dakTophbl Het

7.8.3.4 lNoaxoa NpUMEHSAETCS HA HOBbIX M AEUCTBYIOLLMX NPEANPUATUAX B KA4€CTBE CPEACTBa CoKpaLle-
HUS BLIBPOCOB pTYTU B aTMocepy.

7.8.3.5 KoMmnnekcHble BO3AeMCTBUSI HA OKPY>KAIOLLYIO Cpeay aHarnoryHbl Apyrum nogxoaam, npeanona-
raloLyM UCTIONb30BAHUE PYKaBHbIX unbTPoB. MoTpedbneHune sHeprun npyu MCNONL3OBAHNU PYKaBHBLIX OUb-
TPOB SIBMIAETCH BAXXHLIM (DAKTOPOM.

Mpu peanu3auuum 3TOro noaxoaa Hambonee 3HaYMMOE KOMIMIIEKCHOE BO3AEWCTBME HA OKPYXKAIOLLYIO Cpe-
Ay — obpa3oBaHue OTX0A0B, 3arpA3HEHHbIX yAansaeMbiMU 3arpsA3HSAIOLLMMU BELLECTBAMM (PTYTbIO).

B Tex cnyuasx, korga TBepabii peareHT nepexuraerca (ana yHuuroxenua PCDD/F) B mycopocxumra-
TerbHOW NMeYK, BaXHO, YTOObI:

- ycTaHoBka uMmena cnocob yaaneHus pTyTu, npeaoTBpallalowmii obpasoBaHne 3arpasHAOWMX Be-
LLECTB B Npefenax TEXHOMOrnYeckoro npouecca (M B KOHEYHOM MTOre X BbIGPOCHI);

- anbTepHaTUBHBI CNOCOD yAaneHusi NO3BONAN yAansATb 3arpA3HAIOLLME BELLECTBA C OCTAaTO4HON CKO-
pOCTbI0;

- yuuTblBanacb BO3MOXHOCTb NEpPEX0Aa PTYTU B CTOUHbIE BOAbI TaM, rae UCNOMb3yloTca ckpybbephl ¢
BOASHbIM OPOLLUEHUEM (XOTS1 U3 CTOYHbIX BOZ OHA MOXET ObITb 3aTEM U3BMEYEHA U NepeBefeHa B TBEPAbIN
OCTaTOK NMPM UCNOMNbL30BaHUN COOTBETCTBYIOLMX METOA0B 00paboTku).

7.8.3.6 JlocTUraemble 9KONOrMYeckue npenmyLiecTasa

Metannuueckas pTyTb agcopbupyetca (9heKTUBHOCTL yaaneHus 06blMHO cocTasnsaer okono 95 %),
4TO MPMBOAMT K BbIBpPOcAaM B atmocdepy MeHee 30 MKr/MS. MOHBI pTYTH Takke yaansioTcs NOCPEACTBOM
XUMUYECKON aacopbumm, CBA3AHHOI C COAEPKAaHMEM Cepbl B AbIMOBBIX ra3ax UM ¢ CEpHON NPONUTKON He-
KOTOPbIX BUAOB aKTUBUPOBAHHOTO YIIA.

B HekoTOpbIX CUCTEMAX, FAe yAANeHWe PTYTH OCYLLECTBNAETCH B MOKPbIX KUCNOTHbLIX CkpyB6epax (soao-
POAHbIt NOKasaTenb MeHee 1), AOCTUralTCs KOHEYHbIE YPOBHI BIBPOCOB HIbke 1 MKr/MS3,

PykaBHble unbTPhI Takke 06€CneYnBaloT yaaneHme TBEPAbIX YacTuL 1 Tshkenbix meTannos. Jo6asne-
HWE LLUENOYHbIX PEAreHTOB C YrneM TaKKe MNO3BONSET COKPaTUTb COAEPXKAHUE KUCTIbIX ra30B B OAHOITAMHOM
TEXHOMNOTNYECKOM MpPOLECCE.

7.8.4 cnonb3oBaHne KOHOEHCALMOHHBbIX CKPy66epoB AN AOOYUCTKU AbIMOBBIX Fa3oB

7.8.4.1 B pononHeHue k noteHuuarnbHbIM BbirogaMm OT MCNOMb3OBaHUS TakMX CUCTEM ANS peKynepauuu
3Hepruu KOHAEeHcaLUUs Npy UCMoNb30BaHUW XOMNOAHbLIX CKPyBHEpOB MOXET NPUBECTU K KOHAEHCALIMM HEKOTOPbIX
3arpASHSAIOLLMX BELLECTB. 3TO MOXET COKPaTUTL BLIOPOCHI 3arpA3HAIOLLMX BELLECTB B aTMOCEPY, HO B 3HAYUTENb-
HOM CTerneHun TONbKO TaMm, rae ckpybbep paboTaer npu 0COGEHHO HU3KUX TeMneparypax, Hanpumep npu 40 °C.

7.8.4.2 Moaxoa npuMeHsieTcs B OCHOBHOM Kak cnoco® pekynepauuu SHeprum u tam, rae AonOoSHUTENb-
Hble 3Tanbl yganeHus 3arpasHAWMX BELLECTB YXKe BKIIOYEHbl B TEXHOMOIMYECKMi npouecc (Hanpumep,
yronbHas abcopbuus, MOKpas 04MCTKa Npu HU3KOM BOLOPOAHOM Mokasarene).

[aHHbIA Noaxo4, Kak NpaBuso, He NPUMEHAETCA CaMOCTOATENBHO Kak cpeacTBO Ana 60pbbbl ¢ 3arpsas-
HEHUeM, HO MOXET BbITb 3dpheKkTMBEH Kak CTaaus JO0YNCTKM B COMETAHUM C APYIMMU CUCTEMaMMU.

3to1 noaxoa nNpuMeHseTcd nocrne 3ranoB OYUCTKU AbIMOBbLIX ra30B, NO3TOMY OH MOXXET NMPUMEHATLCH K
no6Gomy BUAY OTXOA0B.

Moaxoa NPUMEHSIETCA B KOHLE CUCTEMbI O4UCTKM bIMOBBIX a30B, NO3ITOMY MOXET NPUMEHATLCS KaK Ha
HOBbIX, TaK U Ha AENCTBYIOLLUMX NPEeANPUATUSAX.

7.8.4.3 KOMNneKCHble BO3AENCTBUS HA OKPYXKAlOLLYIO cpeay

KoHaeHcar byaer coaepxarb 3arpsisHaoLLME BELLECTBA, KOTOPbIE HYXAaKTca B 06paboTke Ha CTaHumK
OYUCTKM CTOYHBIX BOA nepea copocom. TaMm, rae yxe NpuMeHsoTes ckpybbepbl C BOAAHbBIM OPOLLEHUEM, CTOY-
Hble BOAbl KOHAEHCALMOHHOrO ckpybbepa MoryT 06pabaTbiBaTbLCA B TOMW e TEXHONOTMYECKON LIEMOYKe.
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Moaxod, kak NpaBuIio, NPUMEHAETCA TONLKO TaMm, rae AOCTYNHbI CPEACTBa OxnaxaeHua. Hanpumep,
xonogHas (40 °C) obparHas Boaa CUCTEMbI LIEHTPANbHOIO OTONSEHUSA, KOTOPOE, Kak NPaBUmo, NPUMEHSETCA
TOMbKO B XONOAHOM Knumare. NpumeHeHne 3Toro nogxoaa B Apyrmx 06CTOATENbCTBAX MOXET NPUBECTU K Bbl-
COKMM 3aTpaTtaM Ha SHepruio, Tpebyemyio Ans OXNaXKaeHus.

Huskas Temneparypa B AbIMOBOW TpyGe no3BONUT CHU3NUTL TENOBYIO NABY4eCTb ALIMOBOFO Lunenda
W, CregoBarenbHO, COKPaTUTb €ro paccemsaHue. 310 MOXET ObiTb NPEOAONIEHO C NOMOLLBIO YBENUYEHUS Bbl-
COTbI UW/UMN YMEHbLUEHUS AUAMETPa AbIMOBON TPYObI.

7.8.4.4 [loCTUrHYTbIE 3KONOrMYeCcKue npeumyLiecTea

KoHaeHcauus 3arpsasHAOLUMX BELLECTB U3 AbIMOBbIX ra3oB o6ecnevynBaeT AONOSIHUTENBHOE CHUXEHUE
BbIOpOCOB B atMocdepy. MpMMEeHNTEeNbHO K PTYTU Ha 3TOT Noaxoa BooOLe Henb3s nonaratbes, YToObl A0-
CTWYb YPOBHS BLIBPOCOB Huke 50 MKr/MS. B CBA3M C 3TUM, €10 MOXHO paccMaTpuBaTh TONMLKO KaK 10MONHM-
TENbHbIN 9Tan JOOYMCTKMU.

KoHaeHcauua BoAbl U3 bIMOBLIX FA30B MOXET NPU UCMONb30BAHMK NOCNEAYIOLLEero Noaorpesa AbIMo-
BbIX rA30B 3HAYUTENbHO YMEHBLUMTbL BUAUMOCTb AbIMOBOTO Lnelida u COKPaTUTb Pacxoa BoAbl B CKpybbGepe.

7.8.5 OTpeneHue pTyTH ¢ NOMOWbIO (hUNbTPa HA OCHOBE UOHOOGMEHHOW CMOTbI

lMocne oTaeneHus NbinM U NepBON KUCAOTHOW MOKPON NPOMbIBKM WOHHO-CBSI3AHHbLIE TSDKENbIE METanbl
NpPoBOAATCH Yepe3 MOHOOOMEHHUK. PTyTb 3gnekaetcsa B unbTpax Ha OCHOBE MOHOOOMEHHOI CMOnbI. 3aTem
KUCoTa HenTpanu3yercsa ¢ UCNonb30BaHMEM M3BECTKOBOrO MOSOKa.

Ecnu nocne npoMbIBKM OCTaTOMHAsA PTYTb €LUe NPUCYTCTBYET B OTPAaOOTAHHOM BO3Zlyxe, OHA YePXXUBa-
eTcA B crefyloLlem aanee KOKCoBoOM huneTpe.

Moaxoa AOPOroCTOALLMIA NO CPAaBHEHUIO C anbTepHaTUBaMM.

duneTp, coaepxaiyuit CMonbl, TPeOYET pereHepaummn ¢ U3BNEYEHUEM PTYTH.

Moaxoa obecneunBaeT BbICOKYIO HAAEXHOCTb YAANEHUS PTYTH.

7.8.6 BBeaeHue xnoputa Ana COKpaleHUa CoAepXaHUA 3NMeMEHTaPHON PTYTH

B TO BpeMs kaKk OKMCMEHHAs PTYTb XOPOLLIO PacTBOPMMA B BOAE U MOXET ObITb yAaneHa C NoOMOLLBIO
ckpy66epa ¢ BOASAHBIM OpPOLLEHUEM, SNEMEHTAPHAA PTYTb TPEOYEeT MHLIX METOAOB yaaneHusi. Takum o6pasom,
TPYAHO AOOUTLCA 3HAYUTENBHOTO COKPALLEHUA COAEPXXAaHMA ANEMEHTAPHONW PTYTM C MOMOLLBLIO CkpybGepa ¢
BOASHbIM OPOLUEHNEM, €CNIM OAHOBPEMEHHO HE UCTONb3YETCA aKTUBUPOBAHHBIN YIOSb.

BeeaeHue CunbHOrO okUCIMTENs Npeodpas’yeT ANEeMEHTAPHYIO PTYTb B OKUCAEHHYIO PTYTb W Aenaet
BO3MOXHbIM €€ yfianeHne ¢ nomoLbio ckpybbepa ¢ BOASAHBIM OPOLLEHMEM. DTOT OKUCAUTENbL MCNOMNb3YETCA
B peakuuu ¢ Apyrumn CoeamHeHusAMU (HanpumMep, ¢ AUOKCMAOM Cepbl) U BBOAUTCA HENOCPEACTBEHHO nepes
pacnbinuTenbHbIMU POPCYHKaMKM NEPBOTO KUCIOTHOrO ckpy66epa. BoaopoaHbii nokasarens ckpy66epa co-
craenser ot 0,5 o 2. Ecnu pacnbinsiemas »uakoCTb CONPUKACAETCA C KUCILIMU Mapamu, coaepXxaLiumm
XIOPOBOAOPOA, XAOPUT NPEBPALLIAETCS B AMOKCUA XJ10Pa, KOTOPbIN U ABNSETCA AEWCTBYIOLLMM BELLECTBOM.

Moaxoa NPUMEHSTCA NPU COKUraHUK OTXOAO0B; AOCTUIAETCA COKPALLEHME COAEPXKAHUA PTYTU B IbIMOBbIX
rasax, cogepxaluux He meHee 400 mr/m3 xnoposoaopoaa.

COBMECTUM TONbLKO CO Ckpybbepamu ¢ BOAAHLIM OPOLLEHNEM.

CTOMMOCTb peareHToB SIBMSIETCA OrPaHUYMBaIOLLUM HaKTOPOM.

Vcnonb3oBaHue okucnutenen cnocobcereyet yaanewuio NO B ckpybbepe (mytem ero npeobpa3oBaHus
B Gonee pacTsopumbiii NO,), 4To MOXKET NpMBECTU K NpoGnemam BCNEACTBUE BLICOKOTO COAEPXKaHNA a3oTa B
CTOYHbIX BOAAX.

K 4ocTUraeMbiM 3KOMOTMYECKUM MPEUMYLLECTBAM OTHOCATCA: COKpalLieHne BbiGpocos pTyTu n NOy.

7.8.7 JobaBneHue nepekucu Boaopoaa B CKPyo66epbl ¢ BOAAHLIM OPOLIEHUEM

7.8.7.1 Llenb cucrembl — 310 u3snedenue Hg, HCIn SO, u3 AbIMOBBLIX ra3oB. B npoLiecce BCs anemeH-
TapHasi pTyTb OKUCIISIETCS 10 PAaCTBOPUMbIX B BOAE COEANHEHWIA PTYTH.

MepBbiii 3Tan npeacraBnseT cobow oxnaauTenb, PacnonOXEeHHbIN NOCne pykaBHbIX PUNLTPOB (C AO-
6aBrneHneM yrnsi, NOrMoLAOLLEr0 3HAYUTENbHYIO YacTb PTYTH). Mocne oxnaxaeHus AbIMOBLIE rasbl BXOASAT B
KOHTaKT C XXMAKOCTbIO cKkpybbepa, koTopasi coaepxuT nepekuch sogopoaa u gobaeku. XXuakocte ckpybbepa
pearupyeT C bIMOBbIMU Fra3aMu, U KUCIble CTOYHbIE BOALI NEPEAAIOTCa Aanee Ans HENTPanM3auum u 0Cax-
AEHUA PTYTH.

7.8.7.2 3TOT MeTo4 NPUMMEHUM ANl BCEX TUMNOB YCTAHOBOK ANA CHUIaHUs OTXOAO0B, B KOTOPbIX NPUMeE-
HAKOTCA cKpyB6epsl ¢ BOAAHLIM opolueHueM. Haunyuwmii achchekT gocturaertca, ecnu ckpy66ep Haxoautca
nocne pykaBHbIX (PUNLTPOB C YrNeEM.

Moaxoa MOXET UCMONb30BaTbLCA HA HOBbIX M CYLLIECTBYIOLLMX 0ObEKTax, KOTOPbIE HyXaaloTca B obecne-
YeHUM COOTBETCTBUSA HOBbIM Boriee CTporum TpeBoBaHUAM K NpeaensHbLIM YPOBHAM BbiGpocos Hg, HCIn SO,
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7.8.7.3 [ocTuraemble 9KONOrMYeckue npenmyLLecTea

[ononHuTenbHOE COKpAaLLeHNe KOHLUEHTPAaLMM BCEX BUAOB PTYTU B AbIMOBbLIX razax (3¢ppeKkTMBHOCTb
yAaneHusi npu NPUMEHEHUN COBMECTHO C aKkTUBUPOBAHHbIM yriieM 00bl4HO CoCcTaBnseT okono 99,5 %), a Tak-
e cokpatueHue cogepxkannst HClu SO,

7.8.8 cnonb3oBaHue cTaTUYeCKMX (PUNBTPOB C aKTUBMPOBAHHbLIM YITIEM UINKN KOKCOBbIX (hunb-
TpOB

Mcnonb3oBaHWe STMX NOAXOAOB M UX MPEUMYLLECTBA ANSA COKPALLEHUS COAePXKaHUA PTYTU, CHUKEHUS
KOMMMEKCHbIX BO3AENCTBMI Ha OKPYXKalOLLYIO CPeay M ApYrnx acnekToB yxxe Oblnin onucaHbl B 7.8.3.

PTyTb aacopBupyeTcsi, npu 3TOM BbIBPOCHI B aTMOCEPY COCTABASAIOT 06bIMHO MeHee 30 MKr/mS,

7.9 Opyrve nogxoabl U BewecTsa

7.9.1 Ucnonb3oBaHue cneumarnbHbIX peareHToOB OriA COKpaleHUs coaepxaHua noga m 6poma

7.9.1.1 CneunanbHble peareHTbl, Hanpumep, TMOCYNbdaTt HAaTPUA UK BUCYNbMUT HATPUS, TaKKe MOTYT
ObITb 100aBNEHbl B COOTBETCTBUM C TPEOOBAHUAMM K CYLLECTBYIOLLUMM cKpybbepam ¢ BOASHbLIM OPOLLEHUEM
npu 06paboTke onpefeneHHbIX NapTuii 0Tx040B (B AaHHOM Criydae 3HaHuMe cocTaBa OTXO40B UMEET peLua-
tolee 3HadeHue) unu JobaBnsATLCA NOCTOSTHHO Ha AOMONMHUTENBHOW CTaaun MOKPOW o4ucTku (notpebrneHve
peareHTOB NPW STOM MOXET ObITb BhILLE).

B ranongHom ckpy66epe ntobble cBOOOAHLIE ranoreHbl CBOASATCA K ranoreHoBOo4OPOAY B pesynbrarte
peakuum Co LLenoYHbIM pacteopom Na,S,05. BmecTe ¢ ocTaroyHbim SO, ranoreHoBoA0poA 3aTeM yaansercs
U3 AbIMOBbIX ra30B NYTEM PaCTBOPEHUS.

FanoreHbl, 0 KOTOPbIX UAET peYb — 3TO ranoreHbl 6poma u ioga, cogep)aLmecs B OCHOBHOM B aHTU-
nupeHax u MeguLUHCKMX oTxogax. MockonbKy pTop u Xnop ABRSATCA 605ee CUNbHBIMU OKUCIIUTENSAMU, OHU
MONHOCTbLIO NPeBpaLLaloTca B ruapuabl.

Kpome Toro, MOXXHO yMEeHbLUUTb BbIOPOCHI Hoga u 6poMa B atmocdepy nyTeM BBEAEHUS cepocoaepxa-
wmx 0Tx0408 Unu SO, B neyb.

7.9.1.2 B OCHOBHOM NOAX0A NMPUMMEHUM HAa 3aBOAAX NO CXUIAHUIO ONACHLIX OTXOAO0B UNKU HA APYrux
obbekTax, rae KOHUeHTpaumsa noga u bpoMa B CKMraeMblX 0TX0AaX CUMLHO BAPbUPYETCH U/UNKn TPYAHO npea-
ckasyemMa/koHTponupyema.

OueHKa NpUMEeHMMOCTN AAHHOTO Noaxoaa npuseaeHa B Tabnuue 33.

Tabnuya 32 — OueHka NPUMEHUMOCTHN YAaneHWUs ranoreHoB ¢ ucnons3oBaHnemM Na,S,0;

Kputepuii OueHKa NPMMEHUMOCTU/MPUMEeYaHNe

Bug otxoaoB B 0OCHOBHOM MpPUMEHSIIOT Ha 3aBofax Mo CXXUraHUIO OMacHbIX OTXOAOB, rae co-
AepxaHue ioaa n GpoMa B oTxoaax MOXeT GbiTb BLICOKMM, Hanpumep, npu
CXUraHUu nabopaTopHLIX UK XUMUKO-hapMaLeBTUMECKUX OTXOL0B

[uana3oH pasmepoB NpeanpusaTUin Tio6ble

HoBble/geicTaytowyme npegnpuata | Lienesoe aoGaBneHne peareHTa MOXET UCTIONb30BaTLCA Ha MoGOM CyLiecTsy-
loWeM 3aBoge Mo CXUraHUo OTXOAOB, IAe SKCrUTyaTupytoTesi ckpy66epsl ¢ Bo-
ASHBIM OpOLIEHUEM.

BHeagpeHue cucteMbl mnoctosiHHoro AoGaBrneHusi peareHta sensetca Gonee
CNOXHOW/[OPOro Npu ee BKMIOYEHUU B CYLLIECTBYIOLLIME TEXHONOrMYeckne npo-
Lecchl, 0AHAKO OHa MOXET 6biTb NpefycMOTPpeHa Ha HOBbLIX NPeANpUATUSAX Ha
aTane NPoeKTUPOBaHMUs

MexTexHonorudeckass  coBMeCTU- | MpUMEHAIOT Npu Mcnonb3oBaHWUK ckpy66epoB ¢ BOASIHEIM OPOLLEHNEeM
MOCTb

KntoueBble dhakTopbl YyBCTBUTENBHOCTL K BUAMMOMY (LIBETHOMY) [ibIMOBOMY LLNendy

7.9.1.3 MNotpebnenne Na,S,05 3aBMCUT OT COAEPXKaHNA CEPbI B 0TX0AAX: €ro AobaBneHue nponssoanT
B 3aBUCUMOCTH OT KOHLIEHTpauuu SO, B HEOUULLIEHHOM rase. Ecnn oTxoabl COAepXaT JOCTATOYHO CEpbl, A0-
NONHUTENbLHOE yAarneHue ranoreHoB He TpebyeTca.
YnaneHHble 3arpsasHsaioLMe BELLECTBA NEPEHOCATCA B CTOUHbIE BOALI, NO3TOMY MOXET noTpeboBaTbes
ux nocneaytowasa obpaborka.
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B cnyyae go6aeneHus SO, NN 0TXO0B C NOBLILLEHHbIM COAEPKAHNEM CEpbI NOTPEBYIOTCA M3MEHeHUs
B HACTpOliKax nocrneayoLmx aTanos CUCTEMbl OYMCTKU AbIMOBbLIX ra3oB Ans o6ecne4yeHnss COBMECTUMOCTHU C
U3MEHEHHbIM XMMUYECKUM COCTaBOM OTX0A0B. M3amMeHeHus B 6anaHce Mexay cepoi U XropoM Takxke MOryT
BNUATL Ha noBTOpHOE obpasosaHne PCDD/F.

7.9.1.4 Tpy NpOXOXOEHMN 3aMETHBIX KOHLEHTpauuin 6poma unu roaa 4yepes CUCTEMbI OYUCTKU AbIMO-
BbIX ra30B B HEKOTOPbIX Cry4asix BOSMOXHO OKpaLUMBaHWe AbIMOBLIX ra30B B XENTO-KOPUYHEBbIW UMW MUIO-
BbIi LiBETa COOTBETCTBEHHO. [loGasnexne Na,S,05 npu HeoBXoanMOCTU UM Ha NOCTOSAHHOM OCHOBE NPeaoT-
BpawaeT BO3HMKHOBEHME 3TOro acpdhekTa.

7.9.2 NMopgxoAab! K COKPawWeHUo BLIGPOCOB NapHMKOBLIX rasoes CO,, N,O

CyLuecTByIOT ABa cnocoba cokpaleHus BbIOPOCOB NapHUKOBLIX ra3os:

- noBblLeHne dMEKTUBHOCTU PEKYNEpaLMK SHEePrum u aHeproobecneyeHus;

- KOHTpOnb BbiOpocoB CO, 3a CYET NCNOMb30BaHNA CUCTEMBI OYNCTKU AbIMOBBIX 308,

Bo3smoxto obpasoBaHue kapboHarta HaTpus npu peakumun CO, B AbIMOBbIX rasax ¢ NaOH.

BbIBpoChI 3akMCH a30Ta NpU CKUraHMKM OTXOA0B MOTYT NPOU3OWTU B pesynbrare:

- UCMonb3oBaHus Gonee HU3KMX TEMMEepaTyp CropaHus; Kak NpaBuso, 3TO CTAHOBUTCH 3aMETHLIM NpU
Temneparypax Huwke 850 °C;

- MCNONBL30BaHMA U3OMPATENBLHOIO HE KaTanuMTUYECKOro BOCCTAHOBAEHUSA AN COKPALLEHUs coaepxa-
Hua NOy (0coGeHHO Tam, rae B ka4ecTBe peareHTa MCnonb3yeTcs MOYEBUHA).

OntumanbHas Temneparypa Ans 0HOBPEMEHHOTO cokpauieHns o6pasosanus NOy u N,O HaxoauTca B
AananasoHe 850 °C — 900 °C. B ycnoBusix, Korga Temnepartypa nocne kamepbl cropaHus csbiwe 900 °C, Bbl-
6pockl N,O Husku. Beibpocsl NoO npu ucnonb3oBaHun n3bUpaTensLHOro KaTanuTUYECcKoro BOCCTAHOBIEHUS
TaKke HU3ku. Takum obpasoM, ecrnm Temnepatypa ropeHusi Haxogutca cebiwe 850 °C, usbuparenbHoe He-
KatTanntu4yeckoe BOCCTaHOBMEHUE ABNAeTcA, Nno Cytu, €eAUHCTBEHHbIM 3HA4YUTENbHLIM UCTOYHUKOM Bbl6p000B
N,O Ha coBpeMeHHbIX YCTaHOBKaxX AN CXMraHUs OTXO0A0B.

Ecnun KOHTPONb HE OCYLUECTBAETCA 4OMKHLIM 00pa3oM, TO MCNONb30BaHMe U3bMpaTenbHOro Hekara-
JNIUTUYECKOTO BOCCTAHOBMEHUS!, 0COBEHHO C MOYEBUHOMN, MOXET NPUBECTU K YBENUYEHUIO BLIOPOCOB 3aKUCH
asora. Kpome T0Oro, BO3MOXHO BblAENeHune 3akucu a3ota B npoueccax, rae KMCcnopoa nogaercs ans nonydye-
HUA CyD-CTEXMOMETPUYECKOrO cocTaBa (Hanpumep, npu rasudukalmum U NMPONU3e), a TaKke B Nevyax c nces-
OOOXMKEHHBIM cnoem, paboTatoLmx Npu onpeaeneHHbIX YCNoBUsX.

Yt0o6bl M3bexaTh BbIOPOCOB 3aKMCK a30Ta, UCMONb3YIOTCA CNeayoLme MeToAb:

- CHWXEHMEe J03MPOBKM peareHTa n3bmpaTtenbHOro HeKaTanuTUYEeCKoro BOCCTAHOBNEHUA MyTEM ONTU-
Mu3auuu npouecca n3bmparenbHOro HekaTanuTUYeCcKoro BOCCTaHOBIEHUS;

- BbIGOP ONTUMANbLHOIO TEMNEPATYPHOrO OKHA ANl BBEAEHMS peareHTa u3bupatenbHOro HekatanuTu-
YEeCKOro BOCCTAHOBIEHUS;

- UCnonbL3oBaHWe METOA0B MOAENUPOBAHUA NOTOKOB ANA ONTMMU3ALUWN MECT pasMeLleHus (POPCYHOK;

- MPOEKTUPOBaHME C y4eToM obecnevyeHun apdpekTMBHOrO CMELUMBAHUA ra3a C peareHToM B COOTBET-
CTBYIOLLIEN TEMNEPATYPHON 30HE;

- UCNOMb30BaHWe aMMMaKka BMECTO MOYEBUHbLI NPU U3BUpPATENbLHOM HEKaTanUTU4EeCKkOM BOCCTAHOBME-
HUN.
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