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1 O6wwme cBepgeHUN

nepBMQHbIVI ANOMUHNIA npon3BoANTCA NPV NMOMOLLUN 3N1EKTPOSTNTNYECKOTO BOCCTAHOBNEHUNA OKNCK aTlOMUHNA.
JaHHas rnasa packpbiBaeT BeCb npouecc Nnpon3BoACTBa NepBNYHOIo alloMNHNA, OT MPON3BOACTBA a/IIOMUHNA
13 aftOMUHNEBON pyAbl 4O OTrpy3Kn alloOMNHNA C 3aBO40B. Mo npon3BoACTBY BTOPUYHOIO aNlOMUHUA AaHHaA
rnaBa NpeaocTaBnAaeT MaTepman no BCceMy npoueccy, HadnHasa C naaBku 10Ma.

B AaHHOW rnaee peyb MAET TONBKO O BbIGpocax, 0bpasylomxca B npoLecce Npon3BOACTBa MEPBUYHOMO U
BTOPUYHOIO antoMunHus. pr Npov3BOACTBE BTOPUYHOIO ajtOMUHMA MPOLECC FOpeHus TakXe CTaHOBUTCSH
NPUYNHOI BbIBPOCOB. 3TN BbIBPOCHI pacCMOTPeHb! B pasgene 1.A.2.b.

Hanbonee 3Ha4YMMbIMU 3arpsa3HUTENSIMN, BbIAENSIOLWLMMNCA B MPOLiecce 31eKTPoamM3a NepBrUYHOro antoMMHNS,
ABNAOTCA AnoKcng cepbl (SO2), okemg yrnepoga (CO), nonnuuknmyecke apomatTmnyeckme yriesogopogbl (MAY)
n AByokucb yrnepoga (COz) B KadecTBe rasa, Bbi3blBalOLLEro MapHMKoBbI 3ddekT. MonndToprupoBaHHble
yrneBoAopoabl 1 ¢Topmnabl Takke NPON3BOAATCA B MpoLiecce 31eKTpoaun3a. MNbiib BblAenseTcs, B OCHOBHOM, BO
BpeMs CTaAnn 31eKTPOoAn3a NPy NPON3BOACTBE NEePBUYHOIO antOMUHUS.

2 OnunucaHvie NCTOYHVKOB

2.1 OnucaHue npouecca
2.1.1  Ipou3eodcmeo nepeuYHoO20 AMOMUHUSA

np0I/I3BOACTBO OKUCU aNnloOMUHNA

MpPon3BOACTBO MEPBMYHOMO AIOMUHUS HAaUMHAETCS C MPOW3BOACTBA OKWUCK aNtlOMUHUA U3 aNtOMUHNEBON
pyAbl, 3TO Tak Ha3blBaeMblii npouecc baiepa. 3TO CTaHAapTHbIM nNpouecc, B KOTOPOM MPUMEHSEeTCS
KaycTuyeckas coAa [ANA UM3BJAeYeHUS OKUCW alOMUHUA W3 alOMUHMEBON pyAbl MPW  MOBbILLEHHbIX
TemnepaTypax W JaBneHnn B peakTopax An1a GepmMeHTaTUBHOrO pasnoxeHus. LLnam, nonyyaemsili B 3TOM
npoLiecce, COAEPXUT PaCTBOPEHHbIV antoMUHAT HAaTPUS N CMeCb OKMCel MeTanNoB: OCTaTOUHble BOKCUTOBbIE
NPOAyKTbl, Ha3blBaeMble TakXe KpacCHbIA LuiaM, KOTOPbIV yAanseTcs B KOHUeHTpaTopax. AMOMUHATHbLIN
PacTBOp OXNaXAAeTCs 1 3aTPaB/IMBAETCA OKUCLIO alloMUHUSA 4151 KPUCTaNAn3aumm ruapatmpoBaHHOM OKUCK
antoMnHKA. Kprctanibl BbIMbIBAtOTCS U 3aTeM Ka/bLMHWPYIOTCS B POTALMOHHbBIX CYLUMABHBIX NMeyax wuin B
OBXMroBbIX Meyax MCeBJOOXKMKEHHOro Cnos/6ecniaMmeHHoro ropeHus cnos A0 WX MNPUMEHEHUs WUan
TPaHCMOPTUPOBKMW. XOTH 3TOT MPOLecC ABASETCA CTaHAAPTHBIM BO BCeM MPOMbILLIEHHOCTW, NMpUMeHseTcs
LUMpoKoe pasHoobpasve 060pyAOBaHMs, OCOBEHHO, YTO KacaeTCs pPeakTopoB Ans depMeHTaTUBHOro
Pa3noXeHUst N 06XKMroBbIX Neyei.

3HEKTPOJ1I/|TI/IHECKOE BOCCTaHOBJ/1eHUe

MepBUYHbBIN aNtOMUHNIA NPON3BOANTCA MPY MOMOLLM 31eKTPONNTUYECKOrO BOCCTAHOB/IEHWSA OKUCK aNtOMUHKSA
(Al203), pacTBOpPeHHOW B MNaBW/IbHOW BaHHE C MPenMyLLeCcTBEHHO HaTPUaNMOMUHUAGTOPUAOM (KPUOAUTOM)
npu TemnepaType npuMepHo 960 °C. D1eKTPOAUTMYECKMIA NMPOLLeCC MPOUCXOAUT B CTaNbHbIX 3/1eKTPOAn3epax,
byTepoBaHHbIX YrAepoAOM. YronbHble 3NeKTPOAbl, ONyLLeHHbIe B 31eKTPOon3ep, CyXaT B KayecTBe aHOJOB,
TorAa Kak yrnepogmucras ¢ytepoBka sdeek - Katoaom. XUAKNA antoMMHWI NONyYaeTcs Ha KaToge, B TO Bpems
KaK Ha aHoZe KMCNOPOJ COeJUHSeTC C YrepoZoM 13 aHoda A1A NOoJyYeHusa ABYOKUCK yraepoga. Peakuumio
3N1eKTPOSINTMYECKOro BOCCTAHOB/IEHNS B UMCTOM BUJE MOXHO 3anncaTb B BUJeE:

2AI03+3C>4A+3CO2
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OKUCb afNlOMUHUST J06aBASIETCS B 3NEKTPOAM3EPbl ANS MOAAEPXKAHWS COAEPXaHUS OKMCW aNtoOMUHUS B
npegenax 2-6 % B nnaBuAbHOW BaHHe. COBpEMEHHasi YCTaHOBKa MpUMeHsieT MeTog AobaBneHus,
KOHTPOAMPYEMbIA KOMMbIOTEPOM. PTOPUCTBIE KOMMOHEHTLI A06aABASIOTCA ANS CHUXKEHWS TOYKWU NAaBAeHus B
BaHHOW, Aenas BO3MOXHbIM paboTy B 3/1eKTponu3epe npu HU3KON Temnepatype. ®topug antoMuHmus (AlFs)
Takxe A06aBNAETCS ANS HEATpaAM3aLMmM OKCUAA HAaTPUS, MPUCYTCTBYHOLLLErO NMPU 3arpy3ke oKUCK antoMUHKA B
KadecTBe npuMecy. B coBpemMeHHbIX ycTaHOBKax cojepxaHuve AlFs B BaHHOW 3HauMTe/IbHO Bbille KPUOAUTA.
CnegoBaTenbHO, BbI6POCH GTOPUAOB YBENNYMBAKOTCA NMPU MOHUXKXEHNWN COAepXKaHUs AlFs B BaHHOM.

PadumHupoBaHumne

Mocne 3nekTponM3a MeTanl OYMLLAeTCA, YTObbl YAaAUTb NPUMeCcK, Hanpumep, YacTulbl OKCUAOB HaTpus,
KanbuMsa 1 BOAOPOZ. 3Ta cTaans padUHMPOBAHUS BbIMOMHAEGTCA BNPLICKOM rasa B pacriaBneHHbIA MeTann,
06bl4HO, B MOTOYHOM (paboTatollem) peakTope. MOXeT WCMONb30BaTbCA Pa3fiMUHbIA ras obpaboTku B
3aBUCMMOCTM OT npumecer. bonblue MHPOPMaLMM MOXHO HaWTKM B nepecMOoTpeHHoW Bepcun BREF no
LBeTHol MeTannyprum (EBponeiickas kommccus, 2014) ('). Ha 3Toil cTaguv nonyyaeTcs Lnak, yAaneHHbI ¢
MOBEepPXHOCTU pacnniaBfeHHoro MeTanna. Lnak nepepabatbiBaeTcs MNpy MPOW3BOACTBE  BTOPUYHOIO
aNtoMUHKA.

NnTtbe

Mnockme nNpokaTHble 3aroToBkW, T-06pasHble 6PYCKN UAN BUANETHlI OTNMBAKOTCA B MalUMHAaX BEPTUKANbHOIO
6eccIMTKOBOrO /INTbs, KOTOPbIE NCMO/b3YHT MeTaNanveckne nuteliHble GOopMbl C BOASHBIM OXNaXAEHVEM U
OXNAAUTENIbHbIV PONIbFaHT B HUXKHER 4YacTy AnTeliHbiXx GOpM. PONbraHr onyckaeTcs, Kak TOMbKO OT/MBKa
rotoBa. [Jpyrve MeToAbl NUTbS BKIOYAOT B CebBA MCMOMb30BaHWE MeTalIMYecknx JnUTelrHbIX ¢opm
(cTaTMyeckme WM HeMnpepbIBHO ABWXXYLUMECH), HemnpepbiBHOE /NTbe TOHKOrO JIMCTOBOrO MeTanna U
HenpepbiBHOE AUTbe MPYTKOBbLIX 3aroTOBOK. Ha 3TOW CTagum Takxke MPOU3BOAATCA [JOMONHUTENbHble
Hebo/bLLMe KONNYeCTBa LWaka, KoTopble 3aTeM YAaNsatoTCA C MOBEPXHOCTM pacrniaBieHHOro MeTanna.

Mpouecc cxeMaTUYHO MokasaH Ha pucyHke 2.1.

NN 7

Pa6ota c cbipbem 3
neKponMmyecke PaduHuposaHue Nine
BOCCTAHOBNEHMWE

Pacnnasn.

AnekTpon usep g

asnko MUHHU

("AokymeHT BREF ans1 LIBETHOW METANNypPriv HaXoAMUTCS Ha MOCeAHen CTaguy pacCMOTPEHUS U 0J06peHuUs.
OxnpaeTcs, 4To UTOroBas Bepcus byaeT npuHATa B 2016 1. MHbopmaumsa o cratyce gokymeHTtaumun BREF
[OCTynHa no ajpecy http:/eippcb.jrc.es/reference/. Mpeabigywias Bepcuss BREF 6bina BbinyweHa B 2001rogy
(European Commission, 2001).

PykoBoacteo EMEIN/EAOC no niBeHTapu3aumMm BbiI6poCcoB 3arpsasHsaowmx seuwecrts 2019 4


http://eippcb.jrc.es/reference/

2.C.3Mpons3BoacTBO a/IlOMUHUSA

PucyHok 2.1 CxeMa npoLiecca NpoM3BOACTBA NEPBUYHOIO aNlOMUHUSA
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2.1.2  [pou380dcmeo eMOpPUYHO20 ANOMUHUSA

[MnasunbHaga neyb and nony4yeHna BTOPUYHOro aItoMNHUA NMPUCYTCTBYET Ha nro6oMm Npon3BOACTBE, B KOTOpOI7I
JIOM Unn Matepunanel, cojgepxailijne AMOMVIHUIA, OTINYHBbIE OT KOHLUEHTPAaTOB (pyﬂ,), cogepXawnmx ANKOMUHWIA,
MOJIy4YeHHbIX MNpwn A06blt-|e MOJIE3HbIX WCKOMaeMbIX, nepepa6aTb|Bar0Tc9| B a/llOMNHMNEBBLIE CMJ1aBbl AN1A
MPOMBbILLIEHHbIX 3arotoBOK 1N OT/INBOK. |_|0Tp66}'IEHI/Ie SHeprun Ana BTOPUYHOro paq)l/IHVIpOBaHI/Iﬂ COoCTaBndeT
nnwb 5% ot Hepruu, HeO6XOAI/IMOI7I ANA Npon3BoACTBa NEPBUYHOIO aTllOMNHUA.

TN Neun, NCNONbL3YEMOI AN pacniaBa aNtoOMUHUEBOrO IOMa, 3aBUCUT OT TUMa IOMa, CyLLLeCTBYeT LUNPOKWIA
BbI6OP MCMONbL3YEMOro JIOMa W MNPUMEHsSeMbIX Medeidl. B OCHOBHOM, ANS MPOM3BOACTBEHHOrO JOMa U
UNCTALLMX MATEPMaNoB NUCMONb3YHOTCA Meydn C OTpaXKeHWeM NaaMeHu UM MHAYKLUMOHHBLIE neun. Ans 6onee
3arpsisHeHHbIX TUMOB /IOMa UCMO/b3YIOTCS BPALLAOLLMECA MeYM, HAKIOHSHOLLMECS U TOPU3OHTAIbHbIE NMeYn.
Jlom Takxe MOXeT 6bITb NpejBapuUTesbHO 06paboTaH B 3aBUCMMOCTU OT TUMa JIoMa U 3arpsisHeHus. JIom ¢
HaHEeCEeHHbIM MOKPLITUEM, HaMpUMep, UCNO/b30BaHHbIE 6aHKN M3-MOJ4 HaMUTKOB, OUULLAETCS OT MOKPLITUS,
UTO SIBNSIETCS HEOTbEMSIEMOI 4YacTblo MpeABapuTensHoli 06paboTkm U Mpolecca nnaaeneHus. MeTann
OYMLLAETCSH MMBO B KOTE/IbHOW Meuu, 160 B MOTOYHOM peakTope ANs YAaNeHUs rasos 1 Apyrux MeTanios, B
NPVHLMNE, TaKUM Xe Crnoco6oM, Kak A1 MePBUYHOMO aMtOMUHUSA. ECI HEO6X0ANUMO YAANUTb MarHuii, To ans
3TOro NpuMeHsieTcst 06paboTka NPV MOMOLLIM CMecK X/10p-rasa.

Mpouecc cxeMaTUYHO MoKasaH Ha puUcyHke 2.2.

MnaBka PacdpuHupoBaHme JlnTbe

Pacnnaen. .
Ckpan, nom ANOMUAHMIA ObpaboTka |UlElLI

—
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=]
=
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o

PucyHok 2.2 Cxema npouecca A/s NpousBoACTBa BTOPUUHOIO alloMUHUS; 34eCb BO3MOXKHA KaKas-To
npeaBapuTesbHasA 06paboTKa Cbipbs A0 €ro 3arpysku B nevb
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2.2

MeToAankKn

B npouecce 3nekTponavM3a nNpu MNPOU3BOACTBE MEPBMYHOMO aNOMUHUA MPUMEHSIOTCS ABE METOAUKM.
CoBpeMeHHble aNtoMUHMEBbIE YCTaHOBKM WCMOABL3YIOT OBOXOKEHHble aHOAbl, B TO BpPeMs Kak B CTapblX
yCTaHoBKax npumeHsietcs npouecc Cogepbepra.

AHozbl Copepbepra WM3roTaBAMBAOTCA MO MeCTy M3 MacTbl OBOXOKEHHOro HedTAHOro Kokca W
KaMeHHOYTrO/IbHOM CMOJIbl, KOTOPble CMeKakTCs Moj AeNCTBMEM Xapa, UAYLLEero U3 naaBuUAbHON BaHHbI.
Tok nogaetca Ha aHoz Copepbepra Mo CTEPXHSIM, KOTOpble AOMKHbI OblTb M3BJEYEHbl U MOBTOPHO
MocaxeHbl B aHOZe BblLLE, MO Mepe TOro Kak aHoZ pacxodyeTcs. Kak To/NbKo aHOA M3pacxofoBaH, 6obLuas
YacTb MacTbl OCaXJAaeTcs uepe3 aHOAHbIA KOXyX, TakuM o6bpas3om, obecrneumBas Takol npouecc, B
KOTOPOM HeT HeobXOAMMOCTM MeHATb aHoAbl. OKUCb aNlOMUHUA Mepuoanyveckm AobasnseTca B
anekTponnsepbl Cogepbepra yepes Nopbl, cAenaHHble NPU PaspyLLEeHUN KOPKN OKUCK antoMUHUS U Npu
MOMOLLUM  3aMOPOXEHHOro  3/M1eKTPONMTa,  KOTOpble  MOKPbLIBAOT  MJIABWUIbHYK  BaHHy. B
MOZEPHM3MPOBAHHbIX YCTaHOBKax MPUMEHSOTCS CUCTEMbl 3arpy3ky C aBTOMaTUUECKUM CTPEeNOYHbIM
yKasatenem, u4Tobbl Kn3bexaTb HeobXoAMMOCTU MOCTOSSHHOTrO paspylleHns Kopkwu.  a3oBas tobka
npuKpenieHa K HUXHEeR YacTn aHOAHOro KOXyxa Ans cbopa rasa. JbiMbl Takxke COBMpParoTCca U OKUrarTCs
B ropefkax, 4Ytobbl CHU3UTb BbIBPOCHI CMOM U MOJULUKINYECKMUX apOMaTUUYecKUX YrieBoAOPOLOB.
BeHTUNALNOHHBIE Ta3bl MOMELLEHMS, B KOTOPOM YCTaHOB/EHbI 31EKTPOANTUYECKNE BaHHbI, MOTYT 6bITb
Takxe cobpaHbl 1 06paboTaHsbl.

MpeaBapuTeNbHO 0OOMOKEHHble aHOAbl MOJIy4altoTCd M3 CMecn OBOXOKEHHOro HedTAHOro KOKCa,
KaMeHHOYro/lbHON CMOAblI U TOPLOB aHoAoB, chOpMMpOBaBLUECsS B BuAe 6a0ka U 0BONOKEHHOV B
OTAe/NIbHOV aHOAHOW YCTaHOBKe. YCTaHOBKA MO MPOW3BOACTBY aHOAOB 4acTO SABASIOTCA HeOTbem/eMon
YacTblO YCTAHOBKM MO MPOW3BOACTBY MEPBUYHOMO ajftOMUHUSA, KOTOPble AO/MKHbI ObiTb BK/HOYEHbI B
onpejeneHne Taknx NPoOM3BOACTBEHHbIX YCTAHOBOK; BK/1aZ NPOV3BOACTBa aHOAOB B CyMMapHble BbIGpOChI
Takxe JOo/MKeH b6biTb yuTeH. AHOAbI HaxoAATCA B MOABELUeHHOM COCTOSHWUW B 31eKTposiM3epax npwu
NOMOLUM MNOABECOK, MPUKPEerJIeHHbIX K aHOAHbIM 6ankam, KOTopble TakXe BbIMOJHAT QYHKLUUIO
3N1eKTPNYECcKoro NpPoBOAHMKA. AHOAbBI MOCTENEHHO MOHMXAKTCA MO Mepe CBOEero pacxoja U 3aMeHsTCs
[0 TOro, Kak noABeckn NoABEPrHyTCA BO3AEMCTBUIO MNIaBUABbHON BaHHbLI. OCTaTK/ aHOAOB, N3BECTHbIe Kak
aHOAHble Orapku, OUMLLAIOTCA OT MaTeprana BaHHbI 1 NepepabaTbiBatoTCA B aHOAHbIX YCTAHOBKAX.

OneKTponn3epbl 06OXKEHHbIX aHOA0B 06bIYHO cogepxaT 12-40 oTAenbHbIX aHOAOB, KOTOPbIe MEHSARTCS C
MOCTOAHHBIM MHTEpPBaaOM. B nomelleHnax ¢ 60AbLINMN 3N1EKTPOANTUYECKMMU BaHHaMWN CMeHa aHOZA0B
MPOMCXOAMT Yallie 1 BKIOYAeT B Cebs CHATME 3aLUMTHOM KPbILIKW 31eKTpoav3sepa. HecMoTpsa Ha To, uTo
0b6bIYHO MPONCXOAAT HebosbLUME YTEUKU W3 3MeKTPOoNM3epa, Ha KOTOPOM MpPOBOAATCA paboTbl Mo
TEXOOCNYXMBAHWUIO (B 3aBMCMMOCTM OT HOMMHAaNa CUCTEMbI BbITSXKKM), OBLLMIA MOKasaTenb BbITSXKA U3
APYTUX 3N1EeKTPONN3EPOB CHWDKEH. 3TO MPUBOAUT K YBENNYEHUIO HEOPraHW30BaHHbIX BbIOPOCOB, ecnn
OZIHOBPEMEHHO CHATO HEeCKONbKO KpbilleK. OfHaKo HeKOoTopble COBPEMEHHble YCTaHOBKM Takxe
CHabXeHbl AOMOIHUTENIbHBLIMI BCACbIBAOLLMMN TPYyH6aMM Ha bakax, rae KoXyxu oTkpbiBatoTcs (EAA, 2012).

3I'IEKTpOJ'II/I3epr 060XOKEHHbIX aHo40B MOryT ObITb O4HOro mnan AByx TUNoB B 3aBUCMMOCTU OT TOroO,
CKONbKO OKUNCK aTliOMUNHWA AO6aBI’IeHO:

o  JnekTposmsepbl 060XKEHHbIX aHOA0B C 06paboTkol No 6okam (SWPB); okMCb antOMUHUA NOAaeTCs B
3N1eKTposIM3ep Mocsie Toro, Kak KOopka paspylleHa Mo okpyxHoctu. Konnakm ans cbopa rasa,
PacnosioXeHHbIe MO BCE ANINHE 3/1EKTPOIN3EPOB, AO/IXKHbI 6bITb OTKPbITHI BO BPeMsi 3TOW onepauumu.
Hun ogHa ycTaHOBKa 31eKTpoaM3epa OBOXNOKeHHbIX aHOAOB C 06paboTkoi no 6okam 6onblie He
paboTaet B EBpone (EAA, 2012).

o B anekTponunsepbl 060XOKeHHbIX aHOAOB C 06paboTkoi no ueHTpy (CWPB) 3arpyxaeTtca okucb
ANOMUHUA NOCNe PaspyLLEHUs KOPKN BAOMb OCEBOW MHUM UAW Ha BbIGPAHHBIX TOUYKAX HA OCEBOWA
JINHWN 3N1eKTPoam3epa (ToueYHbl NuTaTens nan PFPB). 3T MeToabl 3arpy3km aBTOMaTU3NPOBaHbI U
He TpebytoT OTKPbLITUSA KOAMakoB A5t cbopa rasa.

Cnctema cbopa rasa OTBOAUT TexXHONOrMYeckne rasbl Ha CUCTEMY CHUXKEHWUS BblGpPOCOB, B KOTOPOW
NCMONb3YITCA Cyxne CKpybbepbl OUYUCTKA OKWUCU aIOMUHUA ANS YAANIEHUS U BOCCTaHOBNEHUS GTOpPMCTOro
Bogopoaa (HF) n ¢topugos. Ckpybbep Takxe yaanseT ocTaTO4vHble CMOJbI, HO He yaanseT ANOKCUJ Cepbl.
OKnCb antoMUHWA, MOKMAAs CKpybbepbl, yAanseTcs B PyKaBHbIX GUAbTPAX WM B 3/1eKTPOCTaTUYECKMX
nbineynosutenax (ESP) m o06bIYHO MNOZaeTCA HaMpsAMyt Ha 3/1eKTPoAn3epbl. BeHTUASLUMOHHbIe rasbl
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NoMeLLEeHNS C 3/1eKTPOINTNYECKON BaHHOIM MOTYT bbITb TakxKe cobpaHbl 1 06paboTaHbl B MOKPbIX CKpybbepax.
Bnarogaps appekTBHBIM crcTemam cbopa, 06paboTka BEHTUAALMOHHOIO BO3AyXa 31eKTPOIM3HOIo Kopryca B
yCTaHOBKE MOKPOW O4MCTKN 6oAbLUe He TpebyeTcs 1 OCTaeTcs TONbLKO B OAHOM cilydae B EBpone g1a nnHum
Copepbepra (EAA, 2012).

KaTozbl He pacxo4yroTcs B MpOLEcce, HO UX KauyecTBO YXYALLUAETCS CO BpeMeHeM. Yriepoauctele 610Ku
abCcopbUpPYHOT 3NEKTPONNT N JOMXKHbI BbiTb 3aMeHEeHbI NMocae NATU-BOCbMUW NET WUCMOMb30BaHWS BCIeACTBME
pasbyxaHus 1 packanblBaHWs, UTO NPUBOAUT K MPOHUKHOBEHWIO PacniaBAeHHOro 31eKTPOANTA 1 antoMUHUSA B
KaTOAHYK HaMpaBAsioOWy0 MAaHKy W CTaibHylo 060souky. He6onbluMe KoOAM4YeCTBa  UMaHWAOB
06pa3oBbIBAlOTCA B pesynbTaTe peakuuy Mexzy a3oToM W yrnepofoM. OCTaTOK KaToja W3BeCTeH Kak
MCnonb3oBaHHas GyTepoBKa 31EKTPOINTNUECKOW BaHHBbI, CYLLECTBYIOT HECKONbKO CMOCOGOB YyTUAM3ALUN 1
nepepaboTKX 3TOro MaTepuana, KoTopble NpuBeAeHb! Aanee B nogpasgene 4.2.1.4 gaHHol rnaBbl.

PacnnaBneHHbIA anlOMUHUIA NepUOANYEcKN K3B/EKAeTCs W3 3N1eKTPOAM3epPOB MPWY MOMOLLUM BaKyyMHOro
cndOHa 1 OTBOAUTCSA Ha TUrenn. TUrenn TPaHCMOPTUPYIOTCA B Pa3IMBOYHBIN LieX, @ aNtOMUHUIA BbIFPYXKaeTcs B
pasorpeTble KOTefbHble Me4yn. B 3TUx nedyax nony4vatoTcs Jfervpyrowme AobaBky, a TemnepaTypa
KOHTponupyeTcs. LLnak, mofyyYeHHbIR Npy NOMOLLM OKUCIEHUA PacniaBieHHOro altoMUHWS Ha NOBEPXHOCTU
pacniaBa, CkauyuBaeTCsl, repMeTUYHble KOHTeNHepbl MOTYT MCMOAb30BaThCA A1 YMEHbLUEHWS Aa/bHelLlero
OKMCNEHWSA LLNaKa, Takxke NPYMEHSAITCA a30THast UAN aproHOBas MOAYLLKM.

2.3  Bbi6pochl

Bbl6pOCbl MOMyT MPOUCXOANTL Ha PasHbIX CTajMaX npouecca MPOU3BOACTBA a/lOMUHUMA. 3HauuTeNbHble
BblI6pOChl SO2, CBA3aHHbIE C TOMAVMBOM, MOTYT MPOUCXOANTE BO BPeMs MPOM3BOACTBA OKWCK antOMUHUS 1N3-3a
NCNOMb30BaHNSA BbICOKOCEPHUCTOrO TOMMBA, OA4HAKO 3TW BbIGPOCH! OT COKMUraHUA JOMXKHbI BbiTb BKAKOCEHbI B
kateropmto HO 1.A.2.b. [lpyrve npoueccbl, KOTOpble MPUBOAAT K BbICOKMM BbIOBpPOCAM, - 3TO 3N1EKTPOAM3 U
naaBka, obcyxxaaemble HUXE..

2.3.1 3nekmponus

OcHoBy BbIGPOCOB B MpoLecce 31eKTpoansa npu NPOuM3BOACTBE MEpPBUYHOro antoMuHua coctasnseT COa,
KOTOPbIA ABNAETCA HeOTbeM/JeMOol YacTblo npouecca. bonblle nHopmaymm B oTHoWweHWW Bbibpocos CO2
MOXHO HaTn B PykoBoacTBe MeXnpaBuUTebCTBEHHOW rpynnbl 3KCMNepToB MO M3MeHeHuto karmmaTa 3a 2006
rog (MexnpaBuUTeNbCTBEHHAA rpynna 3KCneptos no m3mMeHeHuto kammaTta (IPCC), 2006). Huxe npusegeHsl
Apyrve BbI6pOChI.

e OCHOBHbIMU GTOPUCTBIMU 3arPAZHUTENSIMU ABASIETCS ra3006pasHbIi GTOPUCTLIN Bogopoa, GTopua antoMUHUSA
n Kpronut. PTopuUCTbIN BoZOopos cocTaBnseT 50-80% OT BbIGpPOCOB GTOPUAOB, KOTOPLIM Obpa3lyeTcd B
pe3ynbTaTe peakumn GpTOpMAa antOMUHUS U KPUOAUTA C BOAOPOAOM B MpoLiecce 31eKTponmnsa. Mockoneky
136bITOK AlF3 B MpoLiecce BO3pOC C TeHeHVeM /1eT, 3TV BblIbpoCh CTanu 6o1ee 3HauMMbIMU.

e TllepdTopyrnepoabl (PFC) obpasytoTca B pesynbTaTe BO3AelCTBUS aHoga. TeTpadtopmertaH (CFa) un
rekcapTopataH (CzFs) BblgenaroTcs B cooTHoweHnn 10:1 1 He MOryT 6bITb yAaneHbl U3 MOTOKa rasa npwu
MOMOLL CYLLIeCTBYHOLLLE TEXHONOMNN, KOFAa OHM Y>Ke 06pa3oBaHbl.

e BbIBPOCHI MONMLMKAMYECKMX apOMaTUYeCKMX YrieBOAOPOLOB MPOVCXOAAT MPU W3rOTOBAEHUM aHOoZa.
BbI6pOCHI NOANLMKANYECKUX apoMaTUYecKNX Yri1eBOAOPOAOB B MpoLecce 31eKTPosM3a HesHaUNTe bHbI
AN1S YyCTaHOBOK NpejBapuTesbHOro 06xura, a ans yctaHosok Cogepbepra, rae aHoZ camocrnekaeTcs Ha
MecTe, MPOUCXOAST BbIBPOChI .

e SO2 wan cepHUctbii kapboHun (COS) BblgensieTcs B pe3ynbTaTe peakuMm KUCIopoga C Cepol,
NPUCYTCTBYIOLLIEN B aHOAaX.

e bbb BbibpacbiBaeTCs BO BPEMSsi 3/1€KTPOM3a B KayecTBe OKUCK alOMUHUA U KproauTa. JInTbe Takxe
MOXET 6bITb MCTOYHNKOM BbIBPOCOB MblAK, BbI6POCH MMAY YaCcTUUYHO HaXOAATCA B TBepAon dopme npu
TemnepaType okpyxatoLlei cpesbl.
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2.3.2 [naeka

MponCcXoAaT MoTeHUManbHble BbIGPOCHl B atMocdepy Mblav, COeAVHEHUM METanIoB, X/0PUAOB, X/I0PUCTOro
Bogopoga (HCl) v NpoAyKTOB HEMOHOIO CropaHus, HaNnpPUMep, AVOKCUHOB 1 APYrX OPraHNYecKNX COeAVHEHNA, 13
MAaBUIbHBIX Meyeli MepBMUYHOTO U BTOPUYHOrO aslOMUHUS W Meyeil MpoLecca OYMCTKW. U Medeld npolecca
0UMCTKM. BO3MOXHO 06pa3oBaHMe AVOKCMHOB B 30HE FOPEHUst U B OTAENEHWN OXNaXAEHWS CUCTEMbI 06PaboTKM
OTXOZALLYX ra3oB (HOBOOGPa30BaHMe). BbIGPOCs MOryT NMPOW30MTY B 3TOM NpoLecce IM60 Kak BbIGPOCH! AbIMOBbIX
rasoB, /M60 Kak HeopraHW3oBaHHble BbIGPOCHI B 3aBUCMMOCTM OT BO3pacTa YCTaHOBKM M MPUMEHSIEMOI
TEXHONOMN. BbIGPOCH! AbIMOBbIX Fa30B 06bIYHO KOHTPOMPYHOTCS HEMPEPBLIBHO AW NEPUOANYECKN 1 COOBLLAIOTCS
nepcoHanoMm, paboTaloLMM MO  MecTy, NM60 KOHCyNbTaHTaMW 3a Mpefenamu paboyell NAOWAAKM B
COOTBETCTBYIOLLMIE KOMMETEHTHbIE OpraHbl.

MoTeHUManbHbIMU BbIGPOCaMU B aTMOCepy SBASOTCS:

e [lblNb ¥ KONOTb;

e CoeavHeHNsA MeTannos.;

e OpraHuyeckue BellecTBa (ieTydne opraHnyeckmne coeguHernsa (J1OC) n gnokcnHel) n CO;
e Okcnmabl azoTa (NOyx);

e [lnokcnael cepsl;

e Xnopwugabl, HCl n $pTOPUCTLIN BOJOPOA.

3HaunUTeNIbHYIO MPOMOPLMI0 BEIBPOCOB 3TUX BELLEeCTB A3aeT MCMOoAb3yemMoe TOM/AMBO, a Takke 3arps3HeHus
3arpyxaemoro maTepuana. HekoTopoe KOAMYeCTBO MbiAN 06Pa3yloT MeKOAMNCNepPCHble MblNeBble OTXOAb! U
CONsIHblE NCnapeHuns.

Bonee getansHyto MHPOpMaLMIO NO BbIGPOCAM MO KaXAOMY MpoLeccy CMOTPUTE MepecMOTPEHHbIN JOKYMEHT
BREF no useTHoW MeTannyprum (EBponeiickas Komuccums, 2014).

Cnepyetr OTMeTUTb, 4TO Ko3ddUMUMeHTbl BbIGpocoB TY B AaHHOM PykoBOACTBe MpeaCTaBAAOT Coboi
nepBUYHbIE BbIGPOCHI B pe3ynbTate AedTeNbHOCTY, a He 06pa3oBaHMe BTOPMYHOrO aspo3oss B pesy/bTaTe
XUMUYECKON peakuum B aTMocdepe nocsie Boibpoca.

Ha n3mepeHue 1 onpegeneHve BbI6poOCcOB NepBUYHbIX TH B pesynbTaTe AesiTeNbHOCTU BAMSeT psj GakTopoB.
KonnuectBo TH, onpegensieMoe npu M3MepeHUN BbIGPOCOB, B 3HAUMTENLHOM CTEMEeHW 3aBUCUT OT YC/I0BUIA
N3MepeHns. ITO 0COBEHHO KacaeTCst AeATeNlbHOCTY, CBA3aHHOW C BblCOKOTEMMEPaTYPHBIMU 1 NMOAYNETYHNMU
KOMMOHeHTaMn BbIGPOCOB - B Takux cCay4dasx Bblopocbl TY MoOryT 6biTb  pasgeneHbl  MexXay
TBepAoi/aspo3onbHON dpakumein n dpakumel, KoTopas rasoobpasHa B TO4yke 0oTbopa Mpob, HO MOXeT
KOHZAeHCKpoBaTbCa B aTMochepe. Jons GuabTPYyeMoro 1 KOHAEHCMPYEMOro MaTepuana byseT BapbMpoBaThCs
B 3aBMCUMOCTY OT TemrepaTypbl AbIMOBbIX Fa30B 1 060pyA0BaHNS Ana 0T6opa Npob.

Paa meTof0B n3MepeHnsa GuabTpyemblx TH NCNOAb3YOTCA MO BCEMY MMUPa 0b6bIYHO C TemnepaTtypamu unbTpa
70-160°C (TemnepaTypa onpegensercs nyTem WCNbiITaHUi).  KoHaeHcMpyemble ¢pakumn MoryTt 6biTb
onpejeneHbl HEMOCPeACTBEHHO MyTEM W3BAEYEHUS KOHAEHCMPOBAHHOrO MaTepuana W3 OXNaXAeHHbIX
WUMMUHIepHbIX c1cTeM nocie unbTpa - 0bpaTuTe BHMMaHMe, YTO 3TO KOHAeHCcauums 6e3 pasbaBneHns 1 MoxeT
notpeboBaTbCs AOMNONHUTENbHAA obpaboTka ANA yaaneHusa obpasuoB apTedakToB. O6WMIA Noaxod Ans
obwmx TY  BkAtoyaeT pasbaBneHve npobbl, Korga AbIMOBble WAM BbIX/IOMHbIE rasbl CMELUVBAKOTCS C
OKPY>XaoLLIMM BO3AYXOM (MM C MOMOLLIbHO CMEeCUTENBHOr0 KaHala Uan cucTemel pa3basneHns npob), KoTopble
CoObMpatoT GUNbTpyeMble 1 KOHAEHCMPYeMble KOMMOHEHThI Ha dunbTpe Npu 6onee HN3KNX TemrepaTypax (HO
B 3aBUCMMOCTU OT METO/a, 3TO MOXeT bbITb 15-52°¢).

NoTtpe6bneHue sHeprumn

ﬂpOI/ISBOACTBO OKNCN aNntoOMUNHNA Tp66yET ncnonb3oBaHMe 3Heprnn ans q)epMEHTaTVIBHOFO rmaponnsa un
KanbumHauuuy. Ha ncnonb3oBaHne SHEprmn eBnnsgeT, B OCHOBHOM, I/ICXO[I,HbII7I M XMMUYECKNIA COCTaB HOKCUTOB,
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TUM UCNONb3YeMbIX PeakTOPOB ANt GePMEHTaTMBHOMO PasoXeHUs N 06XMroBbIX Neyvei. JunanasoH sHeprum,
NCNosib3yeMol B eBpOMnenckmx ycTaHoBKax, HaxoamTca B npegenax 7.6-11.7 T/t (European Commission,
2014). Konnyectso ncnonb3syemblix NaOH 1 CaO cBsi3aHO € COCTaBOM BOKCUTOB.

CHUXeHne MNOoTPebHOCTN B 3HEprun, B LEeAOM, 3aBUCUT OT WCMOMb30BaHWS TpybuaTbiXx peakTopoB A/s
depMeHTaTVBHOrO pas/ioXkeHWs, KOTOpble CMOCO6HbLI paboTaTe MPW BbLICOKMX TemmnepaTtypax Mpu MOMOLLU
Tensionepejatolias cpeja COMeBOro pacruasa. Pacxof 3Heprum TakuMx YCTaHOBOK COCTaB/IAET MeHee
10 IAx/T. OaHaKo TpybyaTble peakTopbl AN GepPMEHTATUBHOIO Pa3fIOXEHWS NCMO/b3YHOTCA TONbKO Ha O4HOM
HIM3 B EBpoMne 1 He MOryT 6bITb MOAEPHU3MPOBAaHbI A1 CYLLIECTBYHOLLMX KOHGUIypaLumin (EAA, 2012).

Pacxog sHeprum Ha CTagum 3n1eKTPoM3a OYeHb BbICOK, COCTaBAASA OT 13 mMeraBaTT-4ac Ha TOHHY A5 XOPOLLO
paboTatoLMX 31eKTPONN3epoB OBOXOKEHHbIX aHOAOB C 06paboTkon Mo ueHTpy (CWPB) (Bkatouas
N3roToB/MeHVe aHoAA0B) A0 17 MeraBaTT-4aC Ha TOHHY A5 HEKOTOPbIX TPAAWLMOHHBLIX 31eKTPOIN3epoB C
camoobxurarowmmMmca aHogamm Cogepbepra.

Ocoboe noTpebneHmne sHepriuv Npy NPON3BOACTBE BTOPUYHOIO aftOMUHNSA BapbupyeTcsa oT 2 I'X/TOHHY A0 9
IX/TOHHY. XOTs nepepaboTka 60n1ee HU3KOCOPTHOrO NoMa O6bIYHO TpebyeT 6osbLUe 3aTpaT 3Hepruu, Ha
NPOV3BOACTBO BTOPUYHOIO aJlOMUHUSA  OBbIYHO 3aTpaynBaeTca Avb 5% 3Heprun, HeobxoAMMON ANs
nepBMYHOro NponseoAcTea (European Commission, 2014).

24 CpeactBa perynnpoBaHus

2.4.1 Ilpou3eodcmeo nepeuYHO20 AMOMUHUSA

CpegcTBa perynmpoBaHns BbIbpoCOB BKIOYAIOT B €65 CyXyHo ra3o0umnCcTKy C MPUMEHEHVEM OKWUCK antoMUHKSA
B KauyecTBe abcopbeHTa And yaaneHnsa GpTopmucToro BOAOPOAA, 3a HUM cieayoT TKaHeBble GunbTpbl. ABCOpbeHT
N3 OKUCK aNtOMUHUA 3aTeM MPUMEHSETCS B 31eKTPONUTUYECKMX BaHHaX. HeopraHm3oBaHHbIe BbI6pOCHI U3
nomeLLeHns, B KOTOPOM YCTaHOB/EHA 3N1eKTPOANTNYECKas BaHHA, 0COBEHHO B CTapbIX YCTAHOBKAX, MOTyT ObITb
3HauuTeNbHbIMW. HekoTopble CTapble MAaBWAbHble Meyn 06OpyAOBaHbl  CUCTEMaMW  MPOMbIBKM
BEHTUAALMOHHOIO BO3JyXa C WCMONb30BaHMEM MOPCKOV BOAbl AN BEHTUAALMOHHOrO BO3jyXa, KOTopas
noraoLaeT HeopraHM3oBaHHbIE BbLIOPOCHI (CerofHa Tonbko 1 nnaeuabHas nedb (Cogepbepr) cHabxeHa
CUCTEMOW MPOMbIBKA BEHTUASLMOHHOIO Bo3ayxa) (EAA, 2012). CoBpeMmeHHble YCTaHOBKM MOMararTca Ha
6onee 3¢pPeKTVBHOM WCMONL30BAHUM  3INEKTPOAUTNUECKUX BaHH AN  CHUXEHUS HeOoPraHW30BaHHbIX
BbIOPOCOB. HekoTopble MAaBWUbHblE Meyn Takxke 060pyAOBaHbl CUCTEMaMW MOKPON OUUCTKM rasoB ANs
yaaneHunsa SOz nocie Cyxol OYNCTKN.

2.4.2 [lpou3e0dcmeo MOPUYHO20 A/NOMUHUSA

CpeacTBa peryimpoBaHis B MPOW3BOACTBE BTOPUYHOIO aslOMUHUSA AOMKHbLI BK/IUYaTh 3$GeKTUBHbIe
MeXaHW3Mbl c60pa Mblik, CO34aBAaEMO Kak NMEPBUUYHBIMA OTXOAALLMMKN ra3aMu, Tak U HEOPraHW30BaHHbLIMU
BbI6POCaMU MbIAN. MOryT 6bITb MCMO/b30BaHbl TKAHEBbIE GUBLTPLI, CHUXAKOLWME BbIGPOCH! MblIV 40 YPOBHS
Huxxe 10 mr/m3.

OTBOZ ra3oB SBNAETCA BaXHbIM 3/IEMEHTOM B MPOU3BOACTBE BTOPUYHOIO antOMUHUS, MOCKOAbKY Mbllb Y
KOMOTb MOIyT 6bITb 06pa30BaHbl 13 3arpsA3HMTENelr Npu 3arpyske, a Takxke B NpoLiecce ropeHns 1 Ha cTagmn
nnaeneHus (Mantle, 1988). Hanuume HeECKONIbKMX BO3MOXHbIX NCTOYHUKOB BbIOPOCOB B Meuyn Takxke BaxHO,
No3TOMYy Heob6XOAMMO peryinpoBaTb COOp BbIGPOCOB M3 TakMX WCTOYHUKOB. Kpome TOro, Moryt ObiTb
3a/eliCTBOBaHbl Pas/inyHble CUCTEMbI A1 CHKEHWSI HEOPraHM30BaHHbIX BbIGPOCOB BO BpeMs ¢asbl 3arpyskum
B AaHHOM npouecce. Hanpumep, CTbIKOBOUYHbIE Tenexky, obecneymBarolLmMe repMeTUYHOCTb 3arpy304HOro
JIIOKa, MOTYT MCMOJIb30BaThCs A1 NpefoTBPaLLeHNs BbiIbpOCOB BO BpeMS 3arpy3ku.

PykoBoacteo EMEIN/EAOC no niBeHTapu3auuMm BbiI6pocoB 3arpsisHaowmx sewecrts 2019 10



2.C.3Mpons3BoacTBO a/IlOMUHUSA

ApyrvM BaxHbIM (GaKTOPOM SIBASETCS COKWraHWe OpraHWYeckmx MOKPbITWA B Medax npejssapuTensHoi
06paboTkM VAN B MAABWILHLIX MeYax, a BCE CUCTEMbl BbITIXKA U CHUXEHUS BbIGPOCOB MOryT 6biTh
CNPOEKTUPOBaHbI TakM 06pa3oM, UTo6bI CNPaBAATLCS C AaHHBIMY BbiGpocaMu. HeopraH13oBaHHbIe BbI6POCHI
MOMyT 6bITb 3HAYMTENbHLIMU A0 TexX Mop, MoKa KOHCTPYKLMM cucTeM c6opa W OTBOAA AbiMa He 6yayT
MPOEKTMPOBATLCS Ha COOTBETCTBYIOLLEM YPOBHE. Kamepbl JOXUraHWsi WCMOJb3YTCH, B OCHOBHOM, AN
npeBpaLLeHnst HEAOXKEHHbIX IETYUNX OpraHNYecknx coegnHeHnii 8 COz2 1 H20.

3 MeToAabl

3.1 Bbi6op meToaa

PucyHok 3.1 npuBoAMT npouesypy Bblibopa MeTOZOB ANs MOACYETa TEXHONOrMYecknx BblGPOCOB B
antoMunHueBol oTpacn. OCHOBHOW nieel SBASETCA cnejytoLLee.

e Ecnm ectb getanbHasa nHopmMaums, To UCNONbL3YITE ee.

e Ecan kaTeropums UCTOYHUKOB AABASIETCS KNHOYEBOM KaTeropueit, To YPoBeHb 2 UAW NYULLINA METOZL AOMKHbI
6bITb MPVIMEHEHbI, a JAeTanbHas BXOoAHas MHopMauMsa AomKHa 6biTb cobpaHa. JepeBo peLleHui Ha
pucyHke 3.1 HanpaBAsieT NoJb30BaTeNsA B TakUX CIy4asx K METOAY Mo YPOBHIO 2, MOCKOAbKY OXMAAETCs,
uTO 3TO H6ONee nerkmin cnocob NonyvYeHns HeobXoANMOM BXOAHOM MHPOPMaLMK A/1si 3TOr0 NOAX0AA, YeMm
cbop AaHHbIX Ha YPOBHE MPOM3BOACTBEHHbIX 06BEKTOB, HEOBXOAMMbIX A5t MOACYETa Ha YPOBHe 3.

e AsbTepHaTtvBa NpYMEHEHUA MeToAa Mo YPOBHIO 3, B KOTOPOM MPUMEHSAETCA JeTallbHoe MOJenpoBaHme
npotiecca, o4eBUAHO, He BKIHOYEHO B 3TO JepeBo pelleHuii. O4HaKo AeTabHoe MOAeINpoBaHMe Bceraa
6yAeT BbIMNONHATLCA MO JaHHBIM MPOM3BOACTBEHHBIX 06BLEKTOB, a pe3y/ibTaTbl TaKOro MOAENNPOBAHUSA
MOXHO YBUETb Ha filepeBe pelueHnin kak ‘Facility data’ (4aHHbIe MPOM3BOACTBEHHbLIX O6BEKTOB).
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PucyHok 3.1 lepeBo peLleHWN ANA KaTeropmm UCTOUHMKOB 2.C.3 Mpon3BoACTBO aflOMUHMA.

3.2 MoaxoAa YpoBHA 1 N0 ymon4yaHuio

3.2.1 Anzopumm

Moaxos nMo YpoBHIO 1 AN TEXHONOTMYECKUX BbIBPOCOB B MPOU3BOACTBE ajtOMUHUS MpPUMeHsieT obluee

ypaBHeHue:

= AR
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Esarpasrurens = Bbl6pOCbI onpejeneHHoro sarpAasHnTena

M

ARI‘IpOVBBOACTBO: NHTEHCNBHOCTb AeATEbHOCTU ANA NPOU3BOACTBA aIlOMUHNA

EFsarpsizrurens = K03 dULMEHT BbIBPOCOB A/ 3arpA3HUTENS

OTO ypaBHeHMVe NpUMeHSeTca Ha YPOBHE TOM UAN UHOW CTPaHbl, UCMO/b3YSA FOA0BYI0 CyMMAapPHYH CTaTUCTUKY
No NPOV3BOACTBY aJIFOMUHWA TOW UK MHOW CTPaHbI.

KoadpdurumeHTsl BbIGPOCOB MO YPOBHIO 1 AOMYCKAOT «YCPEAHEHHYIO» WAN CTaHAAPTHYIO TEXHOMOTUH,
BbIMO/MIHEHVE METOAMKM CHUXEHUSI BbIBPOCOB B CTpaHe W WHTErpupoBaHMe Bcex MoAMNpoLeccoB B
NPON3BOACTBE NEPBUUYHOIO U BTOPUUYHOTO aNtOMUHKS.

B cnydadax, Korga HEO6XO,£I,I/IMO y4yecTb CI'IELLI/I(I)I/I‘-IHI:IE BapMaHTbl CHKEHUA Bbl6pOCOB, MeTo  no yposmo 1 He

NOAXOAMNT, @ AO/IKEH NMPUMEHSATLCS MOAXOA MO YPOBHIO 2 NV YPOBHIO 3.
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3.2.2 Kos¢ppuyueHmel 8b16pocoe N0 yMONYAHUIO

Moaxon no YposHio 1 TpebyeT Ko3¢dMLMEHTLI BbIOPOCOB AN BCEX COOTBETCTBYIOLLMX 3arpsasHuTeneit Ans
npoLiecca Npovi3BOACTBA MePBUMYHOIO antoMuHUA. KoadpduumeHTsl BLIGPOCOB MO YMOAYAHUIO MpUBeJeHbl B
Tabnvue 3.1, oHW BbIIN B3ATHI U3 NMEpPecMOTPeHHOro JokymeHTa BREF Mo uBeTHOM MeTaiypriuv, ¢ y4eTom
pe3ynbTaToB onpegeneHns Ko3pPUUMEHTOB BbLIOPOCOB, BK/IOYas mMpeAblayline Bepcuy PykoBOACTBa.
MoxanyricTa, yuTuTe, YTo 3TV BEANYNHBI AatOT CTaHAAPTHOE CpejiHee 3HaYeHVe Mo NPOon3BOACTBY MEPBNYHOMO
aNtoOMUHUA 1 ByayT CUIbHO 3aBMCeTb OT TWna npouecca (CM. YpoBeHb 2). N8 npou3BOACTBa BTOPUYHOIO
aNtOMUHNSA COBETYETCS MCMONb30BaTb METOAONOTNI0 YPOBHS 2. KoadpduumeHT BbIBPOCOB Al YY? nosyyeHsbl
n3 US EPA, 6a3a gaHHbix SPECIATE, Bepcusa 4.3 (US EPA, 2011). AntoMmMHMEBas OTPac/ib MPOMbILLAEHHOCTY
Takke $BIAETCH OCHOBHbIM WCTOYHUKOM BbLIOPOCOB ¢TOPUAOB U MepdTOpyrnepojoB, HO 06 3TuX
3arpAa3HUTeNsX He roBopuTcs B PyKoBoACTBeE.

Bbibpockl NOx, SOx 1 neTyunx opraHn4ecknx coefnHeHunin, He cogepxalmx MetaH (HMJ10C) cogepxatca B
JaHHOW rnaBee B NoAXxo4e no YpoBHio 1.

KoadpdunumeHTbl BbIGpoCcOB B fokymeHTax BREF ykasaHbl, npenmyllecTBeHHO, B AMana3oHax. JuanasoH
NHTeprpeTupyeTca Kak JAoBepuTeNbHbli MHTepBan B 95%, Torga Kak cpejHss reomMeTpuyeckass 3TOro
JAMana3soHa BblbnpaeTcs B Tabauvue HMXKe Kak BeInymHa 405 KoadpouumeHTa BbibpocoB.

Ta6nuua 3-1 KoapdpuumeHTbl BbIGPOCOB YPOBHA 1 ANs KaTeropyuv UCTouyHUKOB 2.C.3 Mpon3BoacTBO
nepBNYHOro aIloMNHNA

KoaddpuumeHTbl BbIGPOCOB N0 yMmo4aHuio YpoBHA 1
Kog, HasBaHue

Karteropus ucrousuka HO 2.C3 Mpon3sBoAcTBO NEPBUYHOIO aIOMUHNA

Tonnuso He npumeHnmo

He npumeHsetca NXb

He oueHeHo HMANOC, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, TXb, NX44/®

3arpAasHuTenb 3HauyeHue | EgmMHULbI 95% Aaoseput. | Ccbinku

MHTepBan
HukHuit BepxHuit

NOXx Kr/Mr aniomuHia European  Commission
1 0.5 2 (2014)

co Kr/Mr aiomnHua European  Commission
120 100 150 (2014)

SOx Kr/Mr antomuHua European  Commission
4.5 0,8 25 (2014)

OKBH Kr/Mr aniomnHma European  Commission
0.9 0.2 4 (2014)

TY10 Kr/Mr antoMmmuHma Visschedijk et al. (2004)
0.7 0.17 3.2 npumeHeHo Kk OKBY

TY2,5 0.6 Kr/Mr antommHmna 0.13 2.4 ) B

Visschedijk et al. (2004)

2 Ansa ueneli gaHHoro PykoBoacTBa Ko3$duLMeHTbl BbI6POCoB YY NpUHMMAOTCA paBHbIMU Ko3douLumeHTam
aneMeHTapHoro yrnepoaa (3Y). bonee nogpobHyto nHGOPMaLMO MOXHO HanTu B Fnaee 1.A.1 DHepreTuyeckme
OTpac/v NPOMBbILLNIEHHOCTN.
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npumeHeHo kK OKBY
yy US EPA (2011, file no.:
2.3 % T42,5 1.2 4.6 91137).
Ben3so(a)nupeH r/Mr antommHma European Commission
9 5 15 (2014)
BeHso(b)bnyopaHTeH r/Mr antommHua CooTHOLUEeHMne n3
Berdowski et al. (1995)
9 5 15 npmeHeHo K barl
Benso(k)dnyopaHTeH r/Mr anlomuHusA CooTHOLUEeHne n3
Berdowski et al. (1995)
9 5 15 nprMeHeHo K barll
MHaeHo(1,2,3-cd)nupeH r/Mr antommHma CooTHoLLeHue n3
Berdowski et al. (1995)
1.1 0.6 1,9 npumeHeHo K barl
MpumeyaHne:
JaHHble K03$durLMeHTbl BbIbpocoB TY MpeAcTaBAAloT ToNbko GuabTpyeMble TY (He BkIOYasa Ntobble KOHAEHCMpyeMble
dpakumm).

Bebpocbl MAY npoucxoAdaT B OCHOBHOM B 060pyAoBaHWM C 3anekTponmsepom  Cogepbepra. Ana Apyrux BUAOB
060pyAoBaHNs BbIOPOCkI [MAY 3HaUMTENBHO HIXeE (CM. KO3ddULMeHTLI BbIGPOCOB YPOBHS 2);

Bbi6pockl MXAA/® nponcxoaaT B OCHOBHOM MpUY NPOM3BOACTBE BTOPUYHOIO aftoMUHMSA. 19 NepBUYHOro MpPOV3BOACTBA,
Bblbpock! MXAA/P He peneBaHTHbI (CM. KO3$PULMEHTLI BBIGPOCOB YPOBHA2) .

3.2.3  /faHHble no ocywecmensemoii deamensHocmu

Mo cTaTucTnyecknm AdHHbBIM  COOTBETCTBYHOLLNX BUNAOB OcyLLI.ECTBJ'IﬂeMOVI AeATE/IbHOCTN peKoMeHAYyeTCA
ncnonb3oBatb  CTaHAapPTHblE  CTAaTUCTUYECKNE  AdHHbIe no HauWMOHa/bHOMY  WIN MeXayHapoaHOMY
Npoun3BOACTBY.

NHdopmaLms Mo Npon3BOACTBY aStOMUHNS, MOAXOASALLANA 419 NojCcHeTa BbIBPOCOB C NpUMeHeHneM YpPoBHS 1
WA YPOBHSA 2, LLMPOKO JOCTYMHA B €XerofHbIX CTaTUCTMYeCKNX cripaBoYHmkax OpraHmsaumm O6besnHeHHbIX
Haumin nnm B HauUMOHaNbHbIX CTAaTUCTUYECKUX MaTepuanax ToWM WAW WHOW cTpaHbl. ITOW uHdopMaumm
JAOCTAaTOYHO A1 MOoACYEeTa BbIGPOCOB NPU NCMOJIb30BaHWM YNPOLLEHHOV METOA0I0rMIM NojcyeTa.

JanbHenwe ykasaHus npuBefeHbl B [upektnBax MexnpaBuUTebCTBEHHOW rpynnbl 3KCNepTOB Mo
N3MEHEeHNI0 KIMMaTa B OTHOLUEHUN HaLUMOHaNbHOW MHBEHTap13aLmm NapHMKOBOro rasa 3a 2006 rog (IPCC,
2006), Tom 3 no MNMpon3BoOACTBEHHbLIM MpoLeccaMm 1 ncnonb3oBaHUto npogykumm (IPPU), rnaea 4.4.2.5 «Bbibop
JaHHbIX MO OCYLLeCTBASIEMON AeaTebHOCTN.

3.3 Noaxop YpoBHSA 2, 6a3MpyOLLNIACA HA TEXHONMOTUAX

3.3.1 Anzopumm

Moaxoa Mo YpoBHIO 2 aHanormyeH noaxody rno YposHwo 1. And npuvMmeHeHWa noAxofa Mno YpPoBHHO 2
HeobXoANMO pasAennTb Kak AaHHble MO OCYLLUeCTBASEMON AesTeNIbHOCTY, Tak U KO3bdULMeHTbl BbiIbpOCOB
COMNAcHO PasfINYHbIM METOAMKAM, KOTOpPble MOrYT MPUMEHATHCA B TON AN MHOM CTPaHe.

Moaxoa, cneayroLynii 3a MOAXOA0M MO YPOBHIO 2, MPUBEAEH HIUXKE.

Pazpenute nponsBoACTBO allOMNHNA B TON WA NHOW CTpaHe No C1oaMm, UTOObI cMogennmpoBaTh pas/ivHble
TNblI NPOAYKUNK N NMPOoLeccoB B HaLMOHa/IbHOM NMPOM3BOACTBE a/IlOMUHNA MO 3anacamM npr noMoLyn:

e OnpegeneHns NPoM3BOACTBA, B KOTOPOM MPUCYTCTBYET KaxAblil 13 OTAENbHbIX TUMOB NPOAYKLMN U/Nau
npouecca (BMecTe HasbiBaeMbIX «TEXHONOTUAMU» B HUXENPUBEAEHHbIX GOpMynax), Mo OTAENbHOCTY; U
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. ﬂpl/lMEHEHI/IFl K03CI)C|)I/ILI,I/IGHTOB Bbl6pOCOB TeXHO/IOrm4yeckoro nogxoa a4 KaXXaoro tina npovecca:

3aepA3HuUmenb = z AR”!pOlL’?SO()C}ﬂgO ,MEeXHOI02Us X E Fmexr-m,mzuﬂ »3A2PAZHUMENb (2)
mexHoocuu
rae:
ARnpoussoactso, TexHonorus = Moka3aTe/ib NMPOUN3BOANTENBLHOCTY B Npeseniax KaTeropumn NCTOUYHUKOB, rae

NnpMeHAeTca crneynanibHaa TEXHOIOTNA

EFrexronorus, sarpsisHurens = KO3pPUUMEHT BbIBPOCOB A/1st 3TOW TEXHOOTN 1 3TOFO 3arpAsHUTENs

Ta cTpaHa, B KOTOPOM MpPUMEHSAETCA TONLKO OfHa TexXHOMOorMs, Jact B pe3ynbTaTe KO3GOULIMEHT
npoHunuaemoctt 100%, a anropuT™M yMeHbLLINTCA J0:

3acpssHumenb = ARHPOMS’BOOCWL@O X EFmexH(L'mzuﬂ,3a2pﬂ3nume}lh (3)
rae:
Esarpashurens = Bbl6pOCbI onpegeneHHOro sarpasHnTens

ARnponseoacteo=  MOKasaTe/lb OCYLLECTBASEMON AesTeNbHOCTY A5t MPOV3BOACTBA aNtOMUHNS

EFsarpsizrutens = K03 ULIMEHT BbIOPOCOB A1 3TOrO 3arpsA3HUTeNs

KoadpdurumeHTbl BbIBPOCOB B 3TOM MOAXOAE MO-MPEexXHeMy byayT cojepxaTb BCe MOAMNPOLEcch B pamkax
OTPacAN MPOMbILLAEHHOCT, HauYMHasA C 3arpy3kM Cbipbs WM A0 MOMEHTa OTrPy3kM rOTOBOrO aNtoMUHUA
KNMEeHTaM.

3.3.2 Kos¢pgpuyueHmeol 8bibpocoe e 3a8UCUMOCMU OM MexXHO/02UU

MprMeHsa Noaxo4 MO YPOBHIO 2 AN TEXHONOrMYeckuX Bbl6POCOB B MPOW3BOACTBE aStOMUHUSA, AOAKHbI
NCNOMb30BaTbCA KO3IPPULMEHTbI BbIOBPOCOB TEXHOMOrMYECKOro MOAXOAA. TakoBble YKasaHbl B JAaHHOM
pa3gene. Tak Ha3biBaeMblii AOKyMeHT BREF no AaHHOM OTpacin MPOMLILWAEHHOCTM AOCTyNeH Ha caiTe:

http://eippcb.jrc.es/reference/ B pasgene 4.3.1 Ko3dPunumeHTbl BbIOPOCOB, B3ATbIE 13 Npese/ibHbIX 3HaUYeHU
BbIbpocoB ([M3B), kak ykazaHo B fokyMeHTe BREF, faHbl AnS CpaBHEHUS.

JaHHbIA pa3gen NpnBOAUT ABa KO3IGOMLMEHTA TEXHOOTMYECKNX BbIBPOCOB AN MPOM3BOACTBA MEPBUYHOMO
aNtOMUHWSA, A1 MpoLiecca 3/71eKTPo/n3a, B KOTOPOM UCMO/b3YHOTCA NpejBapuTe/lsHO 060XOKEHHbIE aHOAbl UK
aHoabl Cogepbepra, a Takke Ko03pdMUMEHTbI CTaHAAPTHBLIX BbIOGPOCOB, MOAXOAALLUMX AN MPOU3BOACTBA
BTOPUYHOIO antoMUHUSA.

Mo nepBnyHOMyY antoMuHUIO, BbI6pocbl NOx, SOx 1 CO ABAAOTCH, NpenMyLLecTBEHHO, BbIbpocaMm npoLiecca.
Mo NpoV3BOACTBY BTOPUYHOIO altOMUHUS, C APYroli CTOPOHbI, 3TN BbIBPOCHI 06pasyoTCs, B OCHOBHOM, NMpw
ropeHun u, cnefoBaTesnibHO, B Tabnuvue ko3ddMUMeHTOB BbIGPOCOB yKasbiBalOTCA Kak ‘not estimated’ (He
NnoAcYMTaHHbIe). YKa3aHWs Mo MoAcYeTy 3TUMX BbIGpPOCOB, 06pasyrLlmMxca B npolecce MNpPoOV3BOACTBA
BTOPUYHOIO a/lOMUHUS, MOXHO HaiTh B rnase 1.A.2.b. Ans ueneit gaHHoro PykoBozcTBa K03 ULMEHTbI
BbIOBPOCOB YY NMpUHMMAOTCA paBHbIMU KO3IGOULIMEHTaM 3nemMeHTapHoro yrnepoga (3Y). bonee nogpobHyto
NHbOpMaLMIo MOXHO HanTh B TnaBe 1.A.1 DHepreTuyeckme 0TPaACAN NPOMbILLIEHHOCTA.

KoaddumumeHTsl BbIGpocOB B AOKymMeHTax BREF ykasaHbl, npeumyllecTBeHHO, B Amana3oHax. [nanasoH
WHTeprpeTupyeTca Kak JoBepuTeNbHblA MHTepBan B 95%, Torga Kak cpefHss reoMeTpuyeckas 3TOro
JAManasoHa BblbnpaeTcs B Tabavue HmKe Kak BenymHa 4ns KoadgduumeHTa BbibpocoB.
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np0|/I3BOACTBO nepBNYHOIo aJlIKMUHNA - 3N1IEKTPOSIN3Eep 060)IOKEHHbIX aHoaoB

Ta6nuua 3-2 KoapPpunumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropym UctoyHukos 2.C.3 MponsBoacTBO
antoMUHMA, NPON3BOACTBO NEPBUYHOI0 a/IIOMNHUSA, 3/1IEKTPONIN3EP 060XOKEHHbIX aHOA,0B

KoadpdpuumeHTbl BbI6POCOB YpOBHA 2
Kog, HassaHue
Kateropusa ucrounnka HO 2.C3 Mpon3BoacTBO aNOMUHUA
Tonnuso He npyumeHnmo
WH3B (echn npumeHnmo) 040301 Mpoun3BOACTBO aNtOMUHUA (31eKTpon3ep)
TexHonorum/MeToamuku 060XKeHHble aHoAbl
PeruoHanbHble ycnosus
TexHonorum CHUXKeHuA
3arpAsHeHUi
He npumensetca NXb6
He oueHeHoO HMJI0C, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX44/®, X6
3arpAsHuTennb 3HaueHue | EpmMHULbI 95% poseput. | Ccbinkn
WUHTEpBan
HuKHMit BepxHuin
NOx 1 Kr/Mr antommHmna 0.5 2 European Commission
(2014)
co 120 Kr/Mr antommHmna 100 150 European Commission
(2014)
SOx KI/MF antomuHuA European  Commission
5 1 25 (2014)
OKBY Kr/Mr antomuHma European  Commission
0.6 0.2 1.7 (2014)
TY10 Kr/Mr antomuHma Visschedijk et al. (2004)
0.5 0.17 1.4 npvMeHeHo Kk OKBY
T42,5 Kr/Mr aniomnHna Visschedijk et al. (2004)
0.4 0.13 1.0 npumeHeHo Kk OKBY
4y US EPA (2011, file no.:
23 % T42,5 1.2 4.6 91137).
Benso(a)nupen r/Mr aniommHma European  Commission
0.07 0.0015 3 (2014)
BeHso(b)bnyopaHTeH r/Mr anlommHus CooTHOLLEeHne n3
Berdowski et al. (1995)
0.02 0.0005 1 npumeHeHo K ball
BeHso(k)dnyopaHTeH r/Mr antommHus COOTHOLLEeHne n3
Berdowski et al. (1995)
0.02 0.0005 1 npumeHeHo k ball
NHaeHo(1,2,3-cd)nmpeH r/Mr anlomuHus CooTHOLLIEeHne n3
Berdowski et al. (1995)
0.01 0.001 0.1 npumeHeHo k ball
MpumeyvaHne:

JaHHble K03pdULMEHTI BLIBPOCOB TY NpeacTaBasioT TONbKO ¢unbTpyemble TH (He BkIOYas Nobble KOHAEHCUPYeMble
dpakumm).
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BbiGpock! MAY NMponCXoAAT Npu NPov3BOACTBE aHOAA. [laHHble KO3GGULIMEHTbI BEIBPOCOB MOXHO NMPUMEHSTb TOLKO ecu
NPOU3BOACTBO aHOAOB HAXOAWTCS Ha TOM XKe MPOV3BOACTBE/ B TOM Xe CTPaHe, YTo ¥ NepBUYHOE MPOV3BOACTBO aNtOMUHYS.
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Mpon3BoACTBO NEPBUYHOIO aNloMUHUSA - AneKTponunsep Coaepbepra

Ta6nuua 3-3 KoapPpuumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropym UctoyHukos 2.C.3 MponsBoacTBO
antoMUHMA, NPOMN3BOACTBO NEPBUYHOI0 aNloMUNHUSA, 3neKTponnsep Coaepbepra

KoadpdpuumeHTbl BbI6POCOB YpOBHA 2
Kog, HassaHue
Kateropusa ucrounnka HO 2.C3 Mpon3BoacTBO aNOMUHUA
Tonnuso He npumeHnmo
WH3B (echn npumeHnmo) 040301 Mpoun3BOACTBO aNtOMUHUA (31eKTpon3ep)
TexHonorum/MeToamuku anekTponusep Coaepbepra
PernoHanbHble ycnosusa
TexHonorum CHUXKEHUA
3arpAsHeHUi
He npumensetca NXb6
He oueHeHo HMJI0C, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX44/®, X6
3arpAsHuTennb 3HaueHue | EpmMHULbI 95% poseput. | Ccbinkn
WUHTepBan
HuKHMit BepxHuin
NOx 1 Kr/Mr antomnHna 0.5 2 European ~ Commission
(2014)
co 120 Kr/Mr anlomuHma 100 150 European Commission
(2014)
SOx Kr/Mr antommHua European ~ Commission
4.5 0.8 25 (2014)
OKBY Kkr/Mr antommHua European ~ Commission
1.8 0.8 4 (2014)
TY10 kr/Mr antomuHmna Visschedijk et al. (2004)
1.5 0.7 3.2 npvMmeHeHo Kk OKBY
TY2,5 kr/Mr antomuHmna Visschedijk et al. (2004)
1.1 0.5 24 npvMmeHeHo Kk OKBY
gy US EPA (2011, file no.:
2.3 % T42,5 1.2 4.6 91137).
BeH3o(a)nupeH r/Mr aftloM1HuA European  Commission
9 5 15 (2014)
BeH3o(b)bnyopaHTeH r/Mr antommHmna CooTHOLUeHne n3
Berdowski et al. (1995)
9 5 15 npumeHeHo k ball
BeHnso(k)dnyopaHTeH r/Mr anlommHma CoOTHOLLEeHune n3
Berdowski et al. (1995)
9 5 15 npumeHeHo k ball
NHaeHo(1,2,3-cd)nmpeH r/Mr anlommHmna CooTHOLIeHne n3
Berdowski et al. (1995)
1.1 0.6 1.9 npumeHeHo K ball
MpumeyaHne:

JaHHble K03$duLMeHTbl BbIbpocoB TY MpeACcTaBAAloT TONAbKO GuabTpyeMble TY (He BKAOYasa Ntobble KOHAEHCUpyeMble
Ppakunn)
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Mpon3BoACTBO BTOPUUHOIO ajIlOMUHUS

Mo Npon3BOACTBY BTOPUYHOIO ajtOMUHUS, BbIBPOCHI 3arpsa3HAOLLMX BeLLeCTB NpuBoAATca B Tabauue 3.4. .
Cuutaetcs, uTo BbIBpoCbl NOx, SOx M CO npv NPOU3BOACTBE BTOPUYHOIO astOMUHUSA, 06pasyoTcs,
npevMyLLIeCTBEHHO, B pe3y/ibTaTe ropeHunst B MpoLiecce NPOM3BOACTBA. YKa3aHUs MO NoACYeTy 3TUX BbI6POCOB
npveegeHsbl B rnaese 1.A.2.b.
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Ta6nnua 3-4 KoapdpumumeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum mcroyHukos 2.C.3 MponseoacTeo
antoMUHMA, NPOU3BOACTBO BTOPNYHOIO aJIloMUHMA

KoadpdpuumeHTbl BbI6POCOB YpOBHA 2
Kog, HasBaHue
Kateropusa ucrounnka HO 2.C3 Mpon3BoacTBO aNOMUHUA
Tonnuso He npyumeHnmo
WH3B (echn npumeHumo)
TexHonorum/MeTtoamnku Mpon3BoACTBO BTOPUYHOTO aNOMUHUA
PermoHanbHble ycnosus
TexHonornun CHUXeHuA
3arpA3HeHU
He npumensetca NXb6
He oueHeHO NOx, CO, HMANOC, SOx, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, beH3so(a)nupeH,
Benso(b)bnyopaHTeH, benso(k)dnyopaHteH, UHaeHo(1,2,3-cd)nupeH, TXB
3arpAsHuTennb 3HaueHue | EgmMHULbI 95% poseput. | Ccbinkn
MHTepBan
HukHuit BepxHuit
OKBY 2 Kr/Mr antommHmua 1.3 3 Visschedijk et al. (2004)
TY10 1.4 Kr/Mr antommHmua 0.9 2 Visschedijk et al. (2004)
TY2,5 0.55 Kr/Mr antommuHmus 0.4 0.8 Visschedijk et al. (2004)
Y US EPA (2011, file no.:
2.3 % of T42,5 1.2 4.6 91137).
nxan/¢ 35 MK I-TEQ/Mr | 0.5 150 UNEP (2005)
ANOMUNHNA
X6 5 r/Mr antommHma 0.5 50 PARCOM (1992)
MpumeyaHme:

JaHHble K03dPULMEHTbI BbIGpocoB TY NMpeACTaBAstOT TONbKO GpuabTpyemMble TH (He BkIouas obble KOHAEHCVpyeMble
pakLyn)

3.3.3 YcmpaHeHue 3a2psa3HeHull okpycaroweii cpedsl

PAa cyllecTBYOLMX TEXHOMOTMA AOOYMCTKW, HAmMpaB/ieHHbIX Ha CHWXeHWe BbIbpoCoB cneumndruyeckmnx
3arpssHuTeneii. CyMMapHble Bbl6poCbl  MOryT ObiTb  paccymTaHbl  3amelleHnem  koadduumeHTa
TEXHONOrMYeCcKNX BbIOPOCOB KOIGPULMEHTOM CHUXKEHHbIX BbIOPOCOB, Kak MOKasaHO B HUKenpuBeAeHHOW
dopmyne:

EF,onocus,senouennan = Q™ Myempanensie sacpmmeni) < EF mersonoos nemmenuennas (4)
rae:
EF rexronorns, ymenbennas = K03pPULUMEHT BbLIGPOCOB MNOCAE MPUMEHEHUS METOAUKMN
CHUXXeHMS BbI6poCcoB
N ycTpaHeHme sarpsisHeHmit = 30 PeKTUBHOCTb CHUXEHWS BbIGPOCOB
EF rexronorns, HeymenbuenHas = Ko3pPULUMEHT BbIBPOCOB A0 MNPUMEHEHUS  METOAUKM

CHUXXeHMS BbI6poCoB
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TununyHble nokasatenn 3¢dekTUBHOCTU 60PLOLI C 3arpA3HEHNEM 1 KOHLEHTPALIMW 3arpAa3HAOLLIMX BeLlecTs B
AbIMOBBIX Ta30B, CBA3aHHble C KOHKPETHbIM MeTOAOM 60pbbbl C 3arpssHeHVEeM, MOXHO HalTn B
nepecMoTpeHHOM gokyMeHTe BREF no useTHo meTannyprum (European Commission, 2014).

B Tabnnue 3.5 npuBoanTca 3GPeKTUBHOCTb CHUXEHWS BbIOPOCOB MO YMONYAHUIO AN PAfa BO3MOXHOCTEN
CHUXEHWUS, MpUMeEHAeMoro B allOMUHNEBOW OTpacan MPOMBILLIEHHOCTU. DPPeKTUBHOCTL CHUXEHUS
BbIOBPOCOB AOCTYMHAa TONBKO 419 K03 PULMEHTOB BbIBPOCOB a3po30s1eli UM TBepabix Yactul,. ddPekTUBHOCTL
CHUXEeHUS BbIOPOCOB AnA 6onee CTaporo 060pyAOBaHVA YCTPaHeHVs MbUIM B MPOM3BOACTBE aNtOMUHUSA
OCHOBaHa Ha AP 42 (US EPA, 1998), B TO BpeMs Kak mnokasaTenn 3¢pdekTMBHOCTU Honee COBPEMEHHOro
obopys0BaHMA OCHOBaHbl Ha nMpoekTe AokymeHTa BREF and 60/blUMX YCTaHOBOK AN okuraHus (European
Commission, 2013). CnegyeT OTMeTUTb, UTO Nokasatenn sdpdekTnBHocT 13 BREF fna 60/bLINX YCTAHOBOK A1t
OKUFraHUA OCHOBaHbl, B OCHOBHOM, Ha HabMOAeHUAX, CAeNaHHbIX ANS 30/IbHOW MbUIA Ha YrofbHbIX
37eKTpocTaHumaAx. Ana  Apyrux BUAOB Mbliv 3GPEKTUBHOCTL MOXET ObiTb HUXe, 0CObeHHO ANd
3N1eKTpoCcTaTnyeckoro ¢puabTpa.

Ta6nuua 3-5 D¢$PeKTUBHOCTb YCTPAaHEHUSI 3arpA3HEHUNIA (Nycrpawenne sarpsswenuii) 1Sl KaTeropum
ncTtoyHuka 2.C.3 NponssoacTBO aIlOMUHUA

3¢ PeKTMBHOCTb yCTPaHEHUsA 3arpA3HEHUA YPOBHA 2

Kog, HasBaHue
Kateropusa ucrounnka HO 2.C3 Mpown3BoacTBO antoMnHUA
Tonauso He NpumeHsaeTca
WUH3B (ecnn npumeHumo) 040301 Mpon3BoACTBO aNIOMUHUA
TexHonorusa ycTpaHeHua | 3arpsasHutenb 3dod-1b 95% poseput. | Ccbinkun
3arpA3HeHUn WHTepBan

3HaueHune no | HwxHu | BepxHuii
yMONYaHUio

yactua > 10 MKm 78.7% 36.2% 92.9% US EPA (1998)
MynbTUUMKNOH 10 MKm > yactuua > 2.5 mkm 75.8% 27.5% 91.9%

2.5 MKM > yvacTuua 75.0% 25.0% 91.7%

yactmua > 10 MKm 77.6% 32.7% 92.5% US EPA (1998)
OpocutenbHas KONIOHHA 10 MKm > yactuua > 2.5 mkm 74.4% 23.2% 91.5%

2.5 MKM > YyacTuua 72.5% 17.5% 90.8%

yactua > 10 MKm 95.1% 85.3% 98.4% US EPA (1998)
neKTPOCTATMIECKU GUALTR = e o 94.6% 83.8% | 98.2%
+ opocuTenbHanA KOIOHHa

2.5 MKM > yvactmua 96.3% 88.8% 98.8%

Yactmua > 10 MKm 98.2% 94.5% 99.4% US EPA (1998)
B o

1AM HbIM ; 10 MKM > yacTuua > 2.5 MKM 96.4% 89.2% | 98.8%

3/1eKTPOCTAaTUYECKUIA GUNBLTP

2.5 MKM > yvactmua 94.4% 83.1% 98.1%

yactmua > 10 MKm >99.95% European

i Commission

CoBpemeriHbiit . 10 MKm > yactuua > 2.5 mkm >99.95% (2013)
3N1EeKTPOCTAaTUYECKUIA GUNBLTP

2.5 MKM > yvacTmua 97.4% >96.5% >98.3%

Yactmua > 10 MKm 71.9% 15.7% 90.6% US EPA (1998)
Hacapounblfi - ckpyB6ep 10 MKm > yactuua > 2.5 mkm 67.9% 3.8% 89.3%
nepemMeHHbIM NOTOKOM

2.5 MKm >yvactuua 76.9% 30.6% 92.3%
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Yactmua > 10 MKm 79.6% 38.8% 93.2% US EPA (1998)
MonnaskoBbIl cKpyb6Ep 10 MKMm > yacTuua > 2.5 MKm 76.8% 30.4% 92.3%

2.5 MKM > yvactmua 75.0% 25.0% 91.7%

yactmua > 10 Mkm 96.7% 90.0% 98.9% US EPA (1998)
Ckpy66ep BeHTypu 10 MKMm > yacTuua > 2.5 MKm 96.2% 88.6% 98.7%

2.5 MKm >yvactuua 92.3% 77.0% 97.4%

yactnya > 10 MKm >99.9% European

i Commission

gz:f;r;/l\dewbm ckpy66ep 10 mKm >yvactuua > 2.5 mKkm 99.9% (2013)

2.5 MKm >yvactuua 99.0% 98.5% 99.5%

yactmua > 10 Mkm 99.1% 97.4% 99.7% US EPA (1998)
Cyxoit 66 7

YXOM =+ CKRYDOEP  TOHKOM I M > dacTiua > 2.5 Mkm 98.3% 95.0% | 99.4%

OUUCTKM

2.5 MKM > vactuua 97.5% 92.5% 99.2%
MponuTaHHbI TKaHeBbI | YacTuua > 10 MKm 98.1% 94.3% 99.4% US EPA (1998)
dunbtp

10 MKMm >yactuua > 2.5 MKm 96.3% 88.8% 98.8%

2.5 MKM > YyacTuua 94.4% 83.1% 98.1%

Yyactmua > 10 MKm >99.95% European
CoBpemeHHbIit TKaHeBbli - Commission
duabTp 10 MKm > yactuua > 2.5 mkm >99.9% (2013)

2.5 MKM > yvacTuua >99.6%

3.3.4  /faHHble no ocyuwjecmensemoii deasmenbHocmu

NHdopmaLmss No MNpOV3BOACTBY aNlOMUHUSA, MOAXOAALLAs ANfA MOACYeTa BbIGPOCOB C MPUMEHeHVeM
YMNPOLLEeHHOM MeToAonorun noacyeta (YpoBeHb 1 M YpoBeHb 2), LIMPOKO AOCTYNMHa B eXerofHbix
CTaTUCTNYECKMX CNPaBOYHMKax Opranmnsaumnmn ObbegnHeHHbIX Hauni nav B HaLMOHaNbHbIX CTaTUCTUYECKIMX
Matepuanax TOW WAM WHOW CTPaHbl. DTOM WHPOPMaLMK [OCTaTOYHO AN MoAcYeTa BbIBPOCOB MNpU
MNCMOAb30BaHNN YNPOLLEHHOM METOA0MON NoACHeTa.

Ana nosaxopa no YPOBHIO 2 HEOBXOAMUMO PasfennTb 3TU JaHHbIE COMIAaCHO MPUMEHSIEMbIM TEXHOOTUSIM.
CTaHAAPTHLIMU UCTOYHMKAMU NS 3STUX AAHHBLIX MOTYT 6bITb OTpac/eBble OpraHM3aLMmn B Npegenax To uam
WHOW CTpaHbl, UAN JaHHble MOTYT 6biTb B3SThl U3 OMpeAeNeHHbIX OMPOCHbLIX JNCTOB, MPEeAOCTaBEHHbIX
OTAeNbHbIM aNtOMUHNEBBLIM 3aBOAAM.

JanbHenwne ykasaHus npuBedeHbl B [npekTvBax MeXnpaBUTeNbCTBEHHOW rpynmnbl 3KCMNepToB Mo
N3MEHEeHNI0 KIMMaTa B OTHOLUEHUN HaLUMOHaNbHOM MHBEHTapu3aumm napHMkoBoro rasa 3a 2006 rog (IPCC,
2006), Tom 3 no Mpon3BOACTBEHHbIM MpoLeccaMm 1 UCMoNb30BaHUIO Npogykummn (IPPU), rnasa 4.4.2.5 «Bbibop
CTaTUCTUYECKMX AAHHBIX MO OCYLLLeCTBNAEMON AeSATeNbHOCT».

3.4 MopaennpoBaHune BbI6GpoOCcOB YPOBHS 3 U MCNOJ/Ib30BaHUE 06 bEKTHbIX AaHHbIX

3.4.1 Anzopumm

ﬂpI/IMEHFH-OTCﬂ ABa pPas3nIn4yHbIX MeToda noac4yeTa Bbl6pOCOB, KOTOpblEe HE OrPaHNYNBaAOTCA TEXHONOTMYeCKM
noaxoaoM, onMcaHHbIM BblLLEe:

e [leTasbHOE MOAENMPOBAHME MPOLECCa NPOV3BOACTBA atOMUHMS;

e OTueTbl MO BbIGPOCAM Ha YPOBHE NMPON3BOACTBEHHbIX OO BEKTOB.
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JAeTanbHoe MoaenpoBaHue npouecca

Moacuer Bbl6p0COB no ypOBHI-O 3, B KOTOPOM WMCNONb3YHTCA AeTanun npouecca, BeAeTCA pa3jenibHO And
nocnegoBaTte/ibHbIX CTaAI/II7I B npouecce nponsBoaCcTBa NepBNYHOro ailoMMHNA.

e  MpPOV3BOACTBO OKWCU aJIIOMUHUA U NpeABapuTebHas 06paboTka;

e DJIeKTPoNn3;

e [locnepytoasn obpaboTka (padprHMPOBaHME U INTbE).

[na Npon3BOACTBa BTOPUYHOMO antOMUHWSA 3TU CTaAUN ByAyT BbIMAAETb ClefyroLLMM 06pa3oMm:
o T[pegsapuTensHas 0bpaboTka 10Ma;

e [lnaBneHmne noma;

e T[locnegyowasn obpaboTka (paduHMpoBaHne N ANTbE).

JaHHble Ha YpPOBHE Npon3BoACTBEHHbIX 06beKTOB

Ecnn ecTb faHHbIe NO BbIGPOCAM Ha YPOBHE NPON3BOACTBEHHbLIX 06BHEKTOB JOCTaTOYHOrO KayecTsa (CM. rnasy
C yKasaHugMM no obecrnevyeHUO W KOHTPOMO KadectBa B Yactm A PyKOBOACTBA), TO PeKOMeHAyeTcs
NCMNoJb30BaTh 3TW JaHHble. ECTb Be BepOATHOCTN:

e OTueTbl MO NPOM3BOACTBEHHBIM 06BbEKTaM PacKpbIBatOT BCE MPOV3BOACTBO aJtOMUHUSA B TOW UAN NHOM
CTpaHe;

e HeT oTueTOB MO BLIGPOCAM Ha YPOBHE MPOU3BOACTBEHHLIX O06BLEKTOB MO BCEM aJlOMUHMEBLIM 3aBOAaM
TOM NN UHOW CTPaHbI.

Ecnn gaHHble Ha ypoBHe MPOM3BOACTBEHHbIX 06 bEKTOB MOKPLIBAKOT BCE MPOU3BOACTBO a/IIOMUHNA B TOA 1K
WHOW CTpaHe, TO PeKOMEeHAyeTCa CPaBHUTb npegnonaraemble KO3$PULUMEHTbl BbIOBPOCOB (3asBNEHHble
BbIOPOCHI, pa3geneHHble Ha MPOV3BOACTBO aNlOMUHNSA B TON WU MHOW CTPaHe) C BeIMUNHOM Ko3pdpuLmeHTa
BbIOPOCOB MO  yMOJYaHUO uan  koadpduumeHTamy BbIBPOCOB  TeXHOMOrMYeckoro noaxoga. Ecnm
npegnonaraemble K03GPULMEHTLI BbIGPOCOB HAaXOAATCSA 3a NpedenaMu JOBepUTeNbHOro HTepBana B 95% ans
BE/INYMH, YKa3aHHbIX HUXE, TO PEKOMEHZYeTCst 06bACHNTL NPUYMHBI 3TOFO B OTHETE MO MHBEHTapm3aLmn.

Ecnan cymmapHoe rogoBoe Mpov3BOACTBO a/IOMUHUSA B TOW WAN MHOW CTPaHe He BKIOYEHO B CyMMapHYH
BENYMHY OTYETOB MO MPOM3BOACTBEHHbLIM 06BbEeKTaM, TO PeKOMEeHAYeTcs MOoACUMTaTb HeAOCTaoLLYy YacTb
CYMMapHbIX BbIOBPOCOB TOW WAW WHOM CTPaHbl MO KaTeropuu MCTOYHWKOB MPWY MOMOLLM 3KCTPANoasaumm no
cnegytoLiemMy ypoaBHeHMIo:

EI/Imozo,saepﬂmummz, = z EOﬁeKm,xazp)zynumam +( z Hpou‘?goacmgoOﬁbexm - H(ll{uOHa]leO@ npoweodcmeo} x EF (5)

Obvexmpt Obvexmot

rae:

Evroro, sarpsishurens = cymMMapHoe Konn4yecTeo Bbl6pOCOB 3arpﬂ3H|/|Tene|7| ana BCeXx
Npon3BOACTBEHHbIX 061HEeKTOB B npejenax kateropnm NCTOYHMKOB

Eo6wnexr, sarpsisHurens = Bbl6pOCbI 3arpﬂ3H|/|Tene|7| Nno oT4yeTam NPon3BOACTBEHHbIX 06beKToB
Mpon3BoACTBOuToro = Npoun3BOANTENBHOCTb MO KaTeropnm NCTOYHNKOB
[Mpon3BOACTBOo6beKT = Npoun3BOoANTENBHOCTb TOIO NI NHOTO NPOU3BOACTBEHHOIO obbekTa
EFsarpsznurens = K03¢¢I/ILLI/IEHT Bbl6p0COB ANA 3arpAa3HnTena

B 3aBMCMMOCTY OT cneunduKmn To NN MHOM CTPaHbl U obbeMa MHPOPMaLMKM, PackpbiBaeMor B OT4eTax no
NPON3BOACTBEHHbLIM 06beKTaM, B CPaBHEHWM C CYMMapHbIM MPOU3BOACTBOM aIlOMUHNSA TON AW MHOW CTPaHbI
no Mepe ybblBaHMA MpuopuTeTa pekoMeHayeTcs BblbMpaTb B JAHHOM ypaBHeHUU Ko03$dULMEHT BbIOPOCOB
(EF) n3 HnmxecneayroLix BEPOATHOCTEN:
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. K03¢¢VILI,VIEHTI:I Bbl6pOCOB TEXHO/MIOrM4yeckoro noaxoga, OCHOBAHHbIX Ha I/IHd)OpMaLI,I/II/I no Tuny
TEXHOIOT U, npuMeHAeMbIX Ha NPOn3BOACTBEHHbIX obbekTax, B cnydae, Korga HeT oT4eToB No Bb|6pocaM
Ha ypoBHE NPOon3BOACTBEHHOIO 061BHeKTa;

e [pegnonaraemblii KO3GPULMEHT BEIBPOCOB, B3ATbIN 13 MMEIOLLXCA OTYETOB MO BbIGpOCaM:

Z EOﬁbeKm \3aepA3HUMens

EF = Ocvexmu (6)

Z IIpouzeoocmeo,,,, .

O6wvexmoi

e Ko3ddrumeHT BbIGPOCOB MO YMONYAHMWIO MO YPOBHIO 1. TOT BapMaHT MOXeT 6biTb BblIGpaH TONbKO, ecin
OT4eTbl MO BbIBPOCaM Ha YPOBHe MPOU3BOACTBEHHOIrO 06bekTa NMokpbiBakT 6onee 90% OT CyMMapHOro
MPOV3BOACTBA TOW UM MHOW CTPaHsbl.

3.4.2 ModenuposaHue 8bI6p0Cco8 Ypo8HSA 3 U UCNOMb308AHUE 06EKMHbIX OGHHbIX

3aBoAbl MO NMPOW3BOACTBY alOMUHUSA MOTYT 6bITb OCHOBHbLIMW MPOMbILLAEHHBIMW 0BbeKkTamy, a AaHHble Mo
BblbpocamM Mo OTAe/IbHbIM YCTaHOBKaM MOryT 6biTb JOCTYMHbI B perncrpe no BbI6pocaM U nepemeLleHunto
3arpsasHuTeneii (PRTR) nan B ntoboii apyroin popme oTUeTHOCTM NO Bbibpocam. Koraa KayecTBo Takux JaHHbIX
NOATBEPXAAETCA XOPOLUO pa3paboTaHHOW CUCTEMO obecrneyeHWs M KOHTPOAA KayecTBa, a OTYeTbl MO
Bbl6pocam 6biny MpoBepeHbl MO He3aBUCMMOW ayAMTOPCKOM Cxeme, TO, B TakOM Cayyae, peKkOMeHAyeTcs
NCNOMb30BaTb Takue JaHHble. Eciv ecTb HeobXoAMMOCTb B 3KCTPANoOAAuMM ANS  packpeITUS  BCero
NPON3BOACTBA aNlOMUHUA B TO UNU UHOM CTpaHe, TO IM60 npegnonaraemMble K03GPULMEHTbl BLIBPOCOB ANs
NPON3BOACTBEHHbLIX 06BHEKTOB, NPEAOCTaBMBLUNX OTYET, NM60 KO3PPULIMEHTEI BLIOBPOCOB, YKa3aHHbIe Bbille,
MOTYT 6bITb MCMOb30BaHbI (CM. pa3gen 3.3 JaHHOW rnasbl).

He cyllectByeT 06LLENPUHATON MOAENM BbIBPOCOB A/ MPOU3BOACTBA aNtoMUHUA. TeM He MeHee, Takue
MOZEenn MoryT 6biTb paspaboTaHbl U MOTYT MPUMEHSTECA B MHBEHTAPM3aUMK TOW UAW UHOW CcTpaHbl. Ecin
Takoe Mpou3oliJeT, TO PeKOMEHAYETCS CPaBHUTb Pe3y/bTaTbl MOAEAN C MOACYETOM MO YPOBHIO 1 vau mno
YpoBHIO 2, UYTO6bl OLEeHUTb 3GdEKTUBHOCTE Mogenn. Ecnv Mogenb faeT npearnonaraemMble KO3GPUUMEHTbI
BbIBPOCOB, KOTOPble HAXOAATCSA 3a MpejenaMu JOBEpPUTENbLHOro MHTepBana B 95%, yka3aHHOro B Tabamuax
BbIlLE, TO A/1S1 3TOM0 PEKOMEHAYETCS BK/OUNTb PasbsCHEHME B JOKYMEHTALMIO, COAEPXKALLyt AaHHble MO
WNHBEHTapM3aLUuu, 1 XenaTesibHO 0TPasnTb B IHGOPMaLMOHHOM OTUETe MO UHBEHTAPM3aLMN.

3.4.3 AaHHbIe no ocywjecmensiemoii deamensHocmu

MockonbKy perncTpbl No Bbibpocam 1 nepemeLleHunto 3arpssHutenein (PRTR) 06b14HO He COOBLLAlOT JaHHble Mo
OCyLLeCTBSAEMON AeaTeNbHOCTW, TO Takme AaHHble B OTHOLLUEHUW NHBbIX 3asiBAeHHbIX BblIOpOCOB Ha ypOBHe
NPOV3BOACTBEHHOrO 06beKTa NHOrAa TPYAHO HaTU. BO3MOXHbBIM MCTOUHUKOM AaHHbIX MO OCYLLEeCTBASEeMOl
AesATeNlbHOCTM Ha YpPOBHE MNPOV3BOACTBEHHOrO 06bekTa MOryT ObiTb pervucTpbl CUCTEM KOMMeEpPYeCcKmnx
06MeHOB, TOProBAN pa3peLleHnsIMY Ha BbIBPOCHI.

Bo MHOrMx cTpaHax HaLMoHaNbHble CTaTUCTUYECKMe CNyX6bl COBMPAtOT AaHHbIE MO NPON3BOACTBY Ha YPOBHE
NPON3BOACTBEHHbIX 06BEKTOB, HO TakMe AaHHble BO MHOMMX Cy4YanX ABASTCA KOHOUAeHUManbHbIMK. TeM He
MeHee, B HEKOTOPbIX CTPaHax HauMoOHanbHble CTaTUCTUYECKMe CyXObl SBASKOTCA 4acTbi CUCTEMBI
WNHBEHTapM3aLM BbIGPOCOB TakolW CTPaHbl, MO3TOMY, 3KCTPAMNOAAUMA MOXET 6blTb BbINMOAHEHA, MO
HeobXxoAMMOCTW, B CTaTUCTUYECKO cnyxbe, obecneumsas cobntogeHre KOHOWAEHUMANbHOCTA AaHHbIX
npoun3BoACTBa.

4 KayecTBO AAaHHbIX

4.1 MonHoTa

HeobX0AMMO C OCTOPOXHOCTBIO BKAOYATb BCe BbLIGPOCH, O06pasylLUMecs MpU TFOPeHUM, a Takxe,
06pasytoLLmecs B pasinyHbIX NpoLeccax. PEKOMeHAYeTCst MPoBepsTh, 6bIN S B 4eACTBUTENBHOCTU BIGPOCHI,
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3anB/IeHHbIE KaK «BK/ItOUEHHble rae-nn6o» (IE) B cooTBeTcTBMM C rnasoi 2.C.3, BKAOYEHbl B BbI6GPOCHI,
yKasaHHble Kak BbI6BPOCHI Mpu ropeHnn B rnaee 1.A.2.b.

4.2 T[pepoTBpalleHMe ABONHOrO y4YeTa C ApYrMMmM ceKTopamMmu

MogacyeT cnefyeT BECTU C OCTOPOXHOCTBIO, UTOOBI He MOYYNIOCh ABOMHOrO NojcyeTa BelbpocoB, 06pasyemMblxX
B Pa3/IMYHbLIX MpoLeccax U npu ropeHnn. PekomeHzyeTcs NpoBepsATb TO, UTO BbIOPOCHI, 3asB/iIeHHbIe B rnase
2.C.3, He BKNtOYeHbI B BbIOPOCHI, yKa3aHHbIe Kak BbIOpOCkI MPY rOPeHn B KaTeropmm UCTouHnkos 1.A.2.b.

4.3 [lpoBepka AOCTOBEPHOCTU

4.3.1 Koa¢ppuyueHmer ebibpocoe no Hausnyvweii docmynHoii Memoduku (HAT)

OTOT pasgen npejocTaBnsieT HeKoTopble CTaHAAPTHbIE KOHLUEHTpauun 18 MPOV3BOACTBEHHbBIX O6BEKTOB,
NPUMEHSOLLMX HaWYYLLYHO JOCTYMHYO MeToauKky. bonee geTanbHasa MHPOPMALING COAEPXUTCH B JJOKYMeHTe
BREF no useTHoi meTannyprum (Esponeiickas Komuccums, 2001).

Ta6nunua 4-1 KoapduLmeHTbl BLIGPOCOB, CBA3aHHbIE C HAUAYYLLNMN AOCTYNHLIMU TEXHONOMUAMN, ANA
KaTeropmm wucToyHmkoe 2.C.3 [pou3BOACTBO anlOMMHUA, MpoLecc 3/eKTposnsa B
npousBoACTBE NEPBUYHOI0 aJtoMNHUSA

Kon HassaHune
Kareropms ncrounuka HO 2.C3 [Mpon3BoacTBO antoMUHKA
TonnuBo He npumeHnmo
Mpouee [epBUYHbIN antoMUHWIA, ANeKTponmM3ep
95% LOBEepuUT.

3arpsasHuTenb 3HauyeHue |EAuHULbI MHTEpBan

HwuxxHun BepxHuw
Mbinb 2-5 mr/Hm3
MonudTopnpoBaHHbIN yrneBoaopos <0.1 kr/Mr anioMmHms
dTopBogopop (HF) <1 mr/ Hv3
WToro pTopuaa <1.5 mr/ Hu3

Ta6nunua 4-2 KoapduLmeHTbl BbIGPOCOB, CBA3aHHbIE C HAUYUYLLUMU AOCTYMHLIMU TEXHONOTMAMMU, AN
KaTeropmm wuctoyHmkos 2.C.3 [lpom3BOACTBO aJlOMUHUA, MAaBKa, o6pa6oTka
pacnnas/ieHHOro MeTaaja U OTINBKa NMEePBUYHOro altloMNHUA

Kopg HaseaHune
Kareropms ncrounuka HO 2.C.3 [Mpon3BoACTBO antoMmHUA
Tonnueo He npumeHnmo
Mpouee MepBUYHBLIA  anlOMWHWA, ,  Mnaeka, obpaboTka
pacnnaBfieHHOro MeTanna u oTnveka
95% [0BEpwT.

3arpssHutenn 3HaveHue |EgnHuLbI MHTepBan

HwxHun BepxHun
Mbnb 2-5 mr/ Hm3
S0O2 <100 mr/ Hm3
Xnopug <0.1 mr/ Hm3
[nokcnHbI <01 Hr TEQ/HM3
HCL <5-10 mr/ Hm3
JioC 10-30 mr/ Hm3
dTopeogopop (HF ) <0.1 mr/ Hm3
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4.4 Pa3pa6oTka cornacyembix BpeMeHHbIX psiioB U nepecyeT

Kakas-To cneundrika oTcyTCTBYET.

4.5 OueHKa HeonpepaeseHHOCTH

Kakasi-To cneumduka oTcyTcTBYeT.

4.5.1 HeonpedesneHHOCMb 8 KO3IPPuyueHmMax evi6pocoe

Kakasi-To cneumduka oTcyTcTBYeT.

4.5.2 HeonpedeneHHocmu e OaHHbLIX N0 ocyujecmenaemoli desmenoHOCMU

Kakasi-To cneumduka oTcyTcTBYeT.

4.6 O6ecnevyeHUe/KOHTPOJIb KayecTBa MHBEeHTapu3auum OK/KK

Kakasi-To cneumduka oTcyTcTBYeT.

4.7 KoopawvHaTHasa npuBA3Ka

Kakasi-To cneumduka oTcyTcTBYeT.

4.8 OTYeTHOCTb U AOKYMeHTauunsa

Kakas-To cneumdumka oTcyTcTBYeT.

5 [noccapun

AR MPOV3BO/CTBO, TEXHOIOTA MokasaTenb npon3BoANTENBHOCT B npejgenax Kateropunm MCToOYHKKOB,
rae nprMeHaeTcd cnednanbHaa TeXHONorna

AR npounseoactso, TexHonorust [MokasaTtenb npon3BoANTENBHOCTM B Mnpeaenax Kateropmnm UCTOYHWKOB,
rae npnMeHaeTca cneynanbHad TEXHO0IrnNA

ARnpoussoacteo Moka3saTenb OCyLLecTBAAEMON feATeIbHOCTI 415 MPON3BOACTBA N3BECTH

E o6vex, sarprstmrens BblbpocChl 3arps3HuTeNein Mo oTyeTamMm NPOM3BOACTBEHHbLIX 06 bEKTOB

E sarpsznurens BbI6pOChI ONpeAeneHHOro 3arpsasHNTens

E wroro, sarpsiznurens CymmapHoe  KO/MMYeCcTBO  BbIGPOCOB  3arpsA3HUTenein  Ana  Bcex

npon3BoACTBEHHDbIX 06beKTOB B npegenax kKatreropmm MCTOYHNKOB

EF crpana, sarpszhurens KoadpdurumeHT BbIGPOCOB, cCrneunduUHbIi 419 TOM AU MHOW CTPaHbI
EF sarpsishurens KoapdurumeHT BLIBPOCOB AN 3arpA3HUTENS
EF rextonorus, ymenbLuennas KoapduumeHT BbIOPOCOB MNOC/Ae MAPUMEHEHUSS METOAUKW  CHUXEHUS
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BbI6GpPOCOB

EF rexronorns, sarpsisHurens KoaddunumeHT BbIBPOCOB A8 3TOM TEXHONOTIN U 3TOr0 3arpsA3HNTENs

EF rextonorus, veywerbwenras | KO3QOULMEHT BbIBPOCOB A0 NPMMEHEHUA METOANKM CHUXEHWS BbI6POCOB

ﬂpoca‘-ll/lBaHI/le rextonorns | HacTb npon3BOACTBa, B KOTOpOI7I ncnonb3yeTcq CI'IELI,I/Iq)I/I‘-‘IHaﬂ TeXHONOTrnA

MpPOV3BOACTBO ofwexr Mpon3BOANTENBHOCTE TOrO UAN MHOMO MPOU3BOACTBEHHOIO O6bEeKTa
Mpon3BOACTBO uroro Mpon3BOANTENBHOCTL NO KAaTEropun NCTOYHNKOB
NycTpaterme sarpsisHeHuii S PeKTUBHOCTL CHUXEHMS BbIBPOCOB
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7 HaBepeHwue cnpaBoK

Bce Bonpocbl MO AaHHOW rnaee C/efyeT HanpaBAsaTb COOTBETCTBYHOLLEMY PYKOBOAUTENO (PYKOBOAUTENSIM)
3KCMEPTHOM Tpynmnbl MO COKUFaHWK U MPOMbILNEHHOCTY, paboTatolleir B pamkax Lenesoli rpynnbl no
WHBEHTapm3auum 1 NporHo3y BblbpocoB. O TOM, KakK CBA3aTbCa € conpeacegatenamu LIFTMTMB Bbl MoxeTe
y3HaTb Ha opuLmansHoM carite LFUIMB B MHTepHeTe (www.tfeip-secretariat.org/).
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