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1 Oouwume cBegeHUs

HCpBI/I‘-IHHﬁ aITOMUHUI IIPOU3BOJUTCA IPHU IMOMOMIN DJICKTPOIUTHYCCKOI'O BOCCTAHOBJIICHUSA OKUCH
AJIIOMHUHUA. I[aHHaH TJIaBa paCKpbIBAE€T BECH IIPOLECC IIPOU3BOACTBA IEPBUIYHOIO AJIIOMHUHUA, OT
MMPpOU3BOACTBA AJIFOMHUHUA U3 AITFIOMUHHUEBOM PyAbL 1O OTIPY3KH aJIFOMHUHUS C 3aBOIOB. Ilo MIpOU3BOACTBY
BTOPUYHOT'O aJIFIOMUHHA JaHHAsA IijiaBa MMPEAOCTABIIACT MATEPUAJl IO BCEMY ITPOLECCY, HAYMHAA C IIJIaBKU JIOMaA.

B naHHOU Ti1aBE pedb UIET TONBKO O BRIOPOCAX, 00pa3yIOIUXCs B MPOIIECCE MPOU3BOICTBA MEPBUYHOTO U
BTOPUYHOTO aOMHHUSL. [Ipy MPOM3BOICTBE BTOPHYHOTO ATFOMHUHUS MPOLIECC TOPEHHS TAK)KE CTAHOBUTCS
NPUYIUHON BEIOPOCOB. DTH BEIOPOCHI pacCMOTpeHsI B paszaene 1.A.2.b.

Haubosree 3HaUMMBIMHU 3aTPS3HATEISIMH, BBIICIISIONIMMHUCS B TIPOIIECCE IICKTPOIIN3a TICPBUYHOTO AJTFOMUHHUS,
SBISFOTCsL TMOKCu cepsl (SO7), okcun yriaepona (CO), MONUIMKINYECKIE apOMATHISCKUE YTICBOIOPOIBI
(TTAY) u aByokuce yraepoaa (CO,) B kauecTBe ra3a, BhI3bIBAIOIIETO MTAPHUKOBBIH 3P (EKT.
IomudropupoBaHHbIe YIIIEBOIOPOIBI H (TOPUABI TAKXKE IPOU3BOIATCS B IpoOIIecce dMeKTponn3a. [1buts
BBIJICIISICTCS, B OCHOBHOM, BO BpeMs OYHCTKHU (padyMHUPOBAHKE U JINTHE) TIPU IIPOU3BOJICTBE KaK IIEPBUIHOTO,
TaK U BTOPUYHOTO ATFOMHHUS.

2 OnucaHue NCTOYHUKOB

2.1 OnucaHue npouecca
2.1.1 Ipou3eo0cmeo nepsuunozo antoMuHus

2.1.1.1 IIpou3BOACTBO OKHCH AJTIOMHHUSI

IIpou3BOACTBO EPBUYHOTO ATIOMHHUS HAYMHACTCS C MPOU3BO/ICTBA OKHUCH AIFOMUHHS U3 AIFOMUHHEBON
PYABI, 3TO TaK Ha3bIBaeMBIH mporiecc baiiepa. DTo cTaHIapTHBIA MPOLIECC, B KOTOPOM MPUMEHSETCS
KayCTHUYecKast CoJia JTsl M3BJICUCHHS OKHMCH ATFOMUHUS U3 AJIIOMUHUCBOHN PYIbI TPH MOBBIICHHBIX
TEMIIepaTypax U JaBJICHUH B PEaKTOpax /i epMEHTATUBHOTO pasnoxenus. llnam, momydaeMblil B 5TOM
nporecce, COIEPKUT PACTBOPESHHBIH ATFOMUHAT HATPHS M CMECh OKHUCEH METAIIOB: OCTATOYHbIE OOKCHTOBBIC
MPOJYKThI, Ha3bIBAEMbIE TAK)KE KPACHBIH I1IJ1aM, KOTOPBIN YIAISETCS B KOHIIEHTPATOpaX. AJTFOMUHATHBIN
PacTBOP OXJIAXKIAETCS M 3aTPABIMBACTCS] OKHCHIO AIFOMHUHHUS JIUTSI KPUCTAIUTU3AIMY THAPATUPOBAHHON OKHCH
AJIFOMUHUA. KpI/ICTaJ'IJ'H)I BBIMBIBAIOTCA U 3aTEM KAJIbIIUHUPYIOTCS B POTAIMOHHBIX CYIINJIBHBIX M€Yax WUJIN B
O6)KI/IFOBI>IX neyax 1nceBJOO0KHKCHHOI'O CHOﬂ/6eCHHaMeHHOFO TOpCHUA CJI0A N0 UX MPUMEHCHUA WIN
TPaHCIIOPTUPOBKH. XOoTH 3TOT ponecce ABJIACTCA CTAaHAAPTHBIM BO BCe TMPOMBIIIIJICHHOCTH, IIPUMCHSACTCA
IIMPOKOE pasHOOOpazue 000pyI0BaHUS, OCOOECHHO, UTO KacaeTcs PEaKTOPOB JIs PepMEHTATHBHOTO
Pas3noKeHHs 1 00KUTOBBIX TEUEH.

2.1.1.2 DaeKTpoauTHYECKOE BOCCTAHOBJIEHHE

IlepBrYHBIA aMOMUHUI IPOU3BOAUTCS IIPH TOMOIIHN 3JIEKTPOIUTHUECKOTO BOCCTAHOBJICHHS OKHCH aJTFOMUHUS
(Al,O3), pacTBOpeHHOI B IIABHIbHOM BaHHE C MPEUMYIIECTBEHHO HATPHHATIOMUHUAIDTOPHIOM (KPHOTHTOM)
pu Temreparype npuMepHo 960 °C. DIeKTPOTUTHYSCKHH MTPOIIECC MTPOUCXOIUT B CTATBHBIX
IeKTponn3epax, (yTepoBaHHBIX YIIEPOIOM. YTOIbHBIC HIEKTPO/IBI, OIYIIEHHBIE B SJIEKTPOIN3Ep, CIIyXkKaT B
Ka4ecTBE aHOJIOB, TOT/IA KaK yraepoancTas (hyTepoBKa sdeek — KaTomoM. JKuIkuid aTtoMUHAHN MoTydaeTcs Ha
KaToJie, B TO BPeMs KaK Ha aHOJIE KHCIOPOJI COSTUHSIETCS C YIIIEPOAOM U3 aHOAA IS HOTYUCHHS ABYOKHUCH
yriepoaa. Peakiuio s3MeKTpoTUTHIECKOr0 BOCCTAHOBIICHUS B YMCTOM BHJIE MOKHO 3aIlHCaTh B BHIE:

2AlL0;+3C>4Al+3CO,

Oxuch anoMuHUs J00ABISETCS B 3JIEKTPOIU3EPHI JUI HOAJEPKAHUS COJEPKAHUS OKHCU alFOMUHUS B
npenenax 2—6 % B TIaBmwIbHOM BanHe. COBpeMeHHast yCTaHOBKA MPUMEHSIET MeTO] J0OaBIICHHS,
KOHTPOJIUPYEMBI KOMIIBIOTEpOM. DTOPUCTBIE KOMIIOHEHTHI JOOABISIFOTCS I CHHXKEHUS] TOUKU IIJ1aBICHUS B
BaHHOIA, /ies1asi BO3MOXKHBIM paboTy B DIIEKTpoJIHu3epe Mpu HU3Ko# Temmeparype. dropua amomunmns (AlF;)
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2.C.3 Npon3BoACTBO aJIlOMUHUSA

TAaKXKE Z[O6aBJ'I$ICTCSI JJIA HeﬁTpaJlHSaHHH OKCHUa HaTpus, NPUCYTCTBYIOIIECTO MPHU 3arpy3Ke OKUCHU aJIFOMHUHHAS B
Ka4€CTBC ITPUMCCH. B COBPCMCHHBIX YCTAHOBKAX COACPIKAHNEC A|F3 B BaHHOH 3HAYUTENIbHO BHIIIE KpuoJnTa.
CJ'IeI[OBaTeJ'II)HO, BLIGpOCBI q)TOpI/II[OB YBEIIMYMBAIOTCA IPU MOHMIXKECHUU COACPIKAHUA A|F3 B BaHHOM.

2.1.1.3 PadunupoBanue

[Tocne anexTpomnu3a MeTaI OUUINAeTCs, YTOObI yJaIUTh IPUMECH, HAIpUMEp, YaCTHIbI OKCUA0B HATPUS,
KaJIbIAA ¥ BOZOPO. DTa cTagus padMHIPOBAHMS BEINOIHACTCS BIIPHICKOM ra3a B pacIUIaBICHHBIN MeTalll,
00BIYHO, B TOTOYHOM (paboTaroiiem) peakrope. MoXKeT UCIONB30BaThCS Pa3IniHbIHA ra3 00paboTK B
3aBUCHMOCTH OT Ipumeceil. boinbine nHpopmanuy MoxHo HaiiTu B tokymenTe BREF (naubonee noctynnas
CIIPaBOYHAs METOAOJIOTHYeCKast HH(popMaIysi) 1o IBeTHOH Metamypruu (EBponeiickas Komuccust, 2001)

u B 2013 r. B mepecmotpenHoii Bepcurt BREF no nBetHoit Metamtyprun (EBponeiickas komuccens, 2009) .

Ha s1oi1 craguu nomyvaercs 1J1aK, yIaJISHHBIA ¢ TOBEPXHOCTH paciulaBiIeHHOro Merauia. Hlnak
nepepadaTHIBACTCS IPH MPOU3BOACTBE BTOPHYHOTO ATFOMUHHSL.

2.1.1.4 JInrne

ITnockue npokaTHbBIE 3ar0TOBKU, T-00pa3Hble OPYCKH WK OWILIETHl OTJIIMBAIOTCS B MAIIMHAX BEPTUKAIBHOTO
0ECCIUTKOBOTO JINTHS, KOTOPBIE HCIIOIB3YIOT METAJUTMIECKIE JTUTEHHBIC (POPMBI C BOASHBIM OXJIKICHUEM H
OXJIAZIUTENBHBIN POJBIaHT B HIDKHEW YacTh TUTEHHBIX (GopM. Pombranr omyckaeTcs, Kak TOJIBKO OTIMBKA
rotoBa. [Ipyrue MeTOIbI JINThS BKIFOUAIOT B CE0S HCIIOTF30BaHIE METAIUIMIECKUX JIUTEHHBIX (OopM
(cTaTuveckue WK HEMPEPHIBHO ABIKYIIHECS ), HEIPEPHIBHOE JIUThE TOHKOTO JINCTOBOTO METAJJIa U
HENPEPBIBHOE JINTHE MPYTKOBBIX 3aT0TOBOK. Ha 3Toi cTagnu Taxke MpOU3BOISATCS TOTOJHUTEIbBHBIC
HeOOJIbIIINE KOIMYECTBA IIIaKa, KOTOPbIE 3aTeM YAAISIIOTCS C IOBEPXHOCTH PACIIABICHHOTO METaIA.

IIponecc cxemaTH4HO MOKa3aH Ha pucyHke 2.1.
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Pﬂcy]—lOK 2.1 Cxema nmpoiecca nNpou3sBoJACTBa NEPBUYHOT0 AJJIOMUHUSA

(Y)Moxyment BREF 11 1{BETHOIT METAaILTYpri; pacCMaTPHBACTCS B HACTOAIIEE BpeMst. OXMIACTCS, UTO UTOroBask BEpCHs Oy/aeT
npunsaTa B 2013 r. Madopmanus o craryce gokymentanuun BREF noctynna no aapecy http://eippcb.jrc.es/referencel.
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2.1.2 Ilpou3eoocmeo 6mopuunozo anioMuHus

[TmaBubHAas IEYp IS TOTYYEHHUS BTOPHYHOTO AMIOMUHHUS IIPUCYTCTBYET HA JII0OOM MIPOM3BOICTBE, B KOTOPOH
JIOM WJIK MaTepHalibl, CoJepKallue aJlOMUHHNA, OTIIMYHBIE OT KOHLIEHTPATOB (py.), CONEpKaIUX aTFlOMUHUH,
MOJTYYCHHBIX TIPU JOOBIYE IMOJIC3HBIX UCKOMAEMBIX, IepepadaTHIBAIOTCS B ATFOMUHIEBBIC CILIABHI LTS
MPOMBINUICHHBIX 3aTOTOBOK M OTIMBOK. TONBKO 0KOIIO 5% 3HEPTHH ISl BTOPHYHOTO paQUHUPOBAHUS
noTpebsieTcs OT TOW SHEPTruH, HeOOXOAUMOM [T TPOU3BOACTBA IEPBUYHOTO ATFOMUHHUS.

Tum neun, UCIOIB3yeMOH JUTA pacIiaBa aTFOMUHHEBOTO JIOMA, 3aBHCUT OT THIIA JIOMA, CYIIECTBYET MIMPOKUI
BBIOOP HCIOJIE3yEMOTO JIOMA M IPUMEHSIEMBIX Tieueil. B OCHOBHOM, 151 MPOU3BOJICTBEHHOTO JIOMA U
YHCTAIINX MaTEPUAIOB UCTIONB3YIOTCS IEYH C OTPAKCHUEM IUTAMEHH WITH WHAYKIIMOHHBIE TTeun. J{ist Goee
3arpsA3HEHHBIX TUIIOB JIOMA MCIIONB3YIOTCS BPAIIAIOIINECS TICUH, HAKIIOHSIONIMECS WA TOPU3OHTAIBHEIC TICUH.
JloMm Taxke MOXeT OBITh MPEeIBAPUTEIHHO 00pa0OTaH B 3aBHCUMOCTH OT THUIIA JIOMA U 3arps3HeHus. JIoMm ¢
HAHECCHHBIM TTOKPBITHEM, HAIPUMED, HCIIOIb30BaHHBIC OAHKU M3-TI0J] HATTUTKOB, OYHIIAETCS OT OKPBITHS,
YTO SIBJISICTCS HEOTHEMJIEMOU YaCThIO TIPEIBAPUTEIHLHON 00pabOTKH U mpoliecca IiaBiaeHus. Metamn
OUUIACTCs JTUOO B KOTEIHFHOH MeuH, TMOO0 B IOTOYHOM PEaKTOPE I yIAICHHS Ta30B U APYTUX METAJIIOB, B
MPUHIIMIIE, TAKKM K€ CIIOCOOOM, KaK I IEPBUYHOTO aTFOMUHUS. Ecian HeoOX0AMMO yIamuTh MarHui, TO s
9TOTO NPUMEHSETCss 00paboTKa MPH IIOMOIIH CMECH XJIOp-Ta3a.

IIponecc cxeMaTHYHO MOKa3aH Ha pUCyHKe 2.2.

MnaBka PaduHnpoBaHue Jlutbe

Pacnnasn.
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Pucynok 2.2 Cxema nmpouecca JIJ1s IPOH3BOACTBA BTOPHYHOTO AJIOMHHMSA; 3/1eCh BO3MOKHA KaKasi-TO
npeaBapuTebHas 00padoTKAa ChIPbSI 10 €ro 3arpy3Ku B Ne4b
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2.2 MeTtoaouku

B npomecce »nekTposm3a Ipyu MpOU3BOICTBE IIEPBUYHOTO AMIOMUHHS IPUMEHSIOTCS BE METOIUKH.
CoBpeMeHHBIE aTIOMUHIEBEIC YCTAHOBKH UCTIONB3YIOT 000 KEHHBIC aHOIBI, B TO BPEMSI KakK B CTapBIX
ycTaHOBKax nmpumenseTcs npouecc Conepbepra.

e Anoasl ConepOepra U3roTaBIMBaIOTCA IO MECTY U3 MACThl 000K KEHHOTO He(hTIHOTO KOKCa U
KaMEHHOYT'OJIbHOM CMOJIBbI, KOTOPBIE CIIEKAOTCS MO JeHCTBUEM Kapa, UAYLIETro U3 MIaBUIbHON BaHHBI.
Tok nomaetcs Ha aHoa CozepOepra o CTep KHAM, KOTOPBIE JOKHBI OBITH U3BJICUEHBI M IOBTOPHO
MOCa)XKEHBI B aHOJIE BHIIIE, 10 MEPE TOTO KaK aHOA pacxonyeTrcs. Kak ToJIbKO aHOJ N3pAacXOf0BaH,
OoJIbIlIast 4acTh IMacThl OCAXIAETCS Yepe3 aHOAHBIN KOXKYX, TAKUM 00pa3oM, oOecrieunBast Takoi Iporiecc,
B KOTOPOM HET HEOOXOIMMOCTH MEHATH aHOAbI. OKHUCh ATIOMHUHUS IEPUOIUYECKU J00aBIsSETCS B
anexTponuzepbl CoaepOepra yepes Nopsl, cAeIaHHbIe IPU pa3pyLIeHUH KOPKA OKICH aTIOMHHUA U IPU
MTOMOIIIX 3aMOPOKEHHOT0 3JIEKTPOJIUTA, KOTOPBIE TOKPHIBAIOT TUIaBUIbHYIO BaHHY. B
MOJIEPHU3UPOBAHHBIX YCTAHOBKAX MPUMEHSAIOTCS CUCTEMBI 3arpy3KU C aBTOMATUYECKUM CTPEJIOYHBIM
yKazaTelsieM, YTOOBI u30ekaTh HeOOXOJUMOCTH MOCTOSIHHOTO pa3pylieHus: KOpku. [a3oBas ro0ka
MIPUKpEIUIeHAa K HIKHEH YacTh aHOJAHOTO KOXKyxa Uit cOopa rasza. [IpIMbl Takxke coOuparoTcs 1
CKHUTAIOTCS B TOPENIKax, YTOObI CHU3UTH BBIOPOCHI CMOJI ¥ TOJIMLIUKIMUECKUX apOMaTHYECKUX
YTII€BOJIOPOIOB. BEHTHIIAIIMOHHBIE Ta3bl IOMEIICHUS, B KOTOPOM YCTaHOBJIEHBI 3JIEKTPOIUTHUECKUE
BaHHBI, MOT'YT OBITh TaK)Xe COOpaHbl U 00Pa0OTaHBI.

e [IpeaBapuTenbHO 000K KCHHBIC aHOJIBI TTOMYYAOTCS U3 CMECH 000XIKESHHOTO HE(PTSIHOTO KOKCa,
KaMEHHOYTOJILHOM CMOJIBI M TOPIIOB aHOJIOB, chopMupoBaBIelics B BUIe 0J10Ka U 000X KCHHOM B
OT/ENBHOI aHOMHOM yCTaHOBKE. Y CTAaHOBKA 110 MPOU3BO/ICTBY aHOJOB YaCTO SIBISIFOTCS. HEOTHEMIIEMOi
YaCThIO0 YCTAHOBKH M0 IIPOU3BOICTBY NEPBHYHOTO aJFOMUHUS, KOTOPBIC JIOKHBI ObITh BKITFOUCHBI B
olpe/ieNieHHe TaKKX MPOU3BOJICTBEHHBIX YCTAHOBOK; BKIIA[[ IPOM3BOJICTBA aHOIOB B CyMMAapHbIE BHIOPOCHI
TaKXXe JIOJKEH OBITh YUTeH. AHO/IbI HAXOAATCS B MOABEIICHHOM COCTOSHUH B 3JIEKTPOIH3Epax MpH
MIOMOIIH [TOIBECOK, TPUKPEILICHHBIX K AHOIHBIM 0aJIKaM, KOTOPbIE TAK)KE BBIMOIHSAIOT HYHKIIUIO
ANMEKTPUIECKOTO [IPOBOIHHUKA. AHO/IBI IIOCTEIIEHHO OHKAIOTCS IT0 MEPE CBOETO PACX0/ia U 3aMEHSIOTCS
JI0 TOTO, KaK ITOJIBECKHU MMOBEPTHYTCS BO3/ICHCTBHIO IIaBUIIbHOM BaHHbI. OCTATKU aHOOB, H3BECTHBIC
KaK aHOJIHbIC OTapKH, OYHIIAIOTCS OT MaTepHala BAHHBI U MepepadaThiBAIOTCS B AHOJHBIX YCTAHOBKAX.

DneKTposn3epsl 000NKEHHBIX aHOI0B 00BIYHO coaepkatr 12-40 oTaeNbHBIX aHOAO0B, KOTOPHIE MEHSIOTCS
C TIOCTOSIHHBIM MHTEPBAJIOM. B moMeleHnsax ¢ 60IbIINMH IEKTPOTUTHYECKUMI BAHHAMH CMEHA aHOJIOB
MIPOUCXOUT Yallle ¥ BKIIFOYAET B ce0sI CHATHE 3alIUTHOMN KPBIIIKHY 3JeKTponn3epa. HecMoTpst Ha To, 4ToO
0OBIYHO MTPOUCXOMAT HEOOIBIINE YTEUKH U3 AJIEKTPOJIU3EPa, Ha KOTOPOM MPOBOAATCS PabOTHI 1O
TEX00CTYKUBAHHIO (B 3aBUCUMOCTH OT HOMHHAJIA CUCTEMBI BBITSDKKH ), OOIINI TTOKa3aTeNb BBITSHKKH U3
JIPYTUX 3JIEKTPOIU3EPOB CHIDKEH. DTO MPUBOJUT K YBEIIMYCHUIO HEOPTaHU30BAHHBIX BHIOPOCOB, €CITH
OJTHOBPEMEHHO CHSITO HECKOJIbKO KpbiliieK. OIHaAKO HEKOTOPBhIE COBPEMEHHBIE YCTAHOBKH TAKKe

CHa0>XEHBI TOTIOTHUTENbHBIMH BCACHIBAIOIMMHU TPyOaMu Ha 0akax, Irie KoxKyxu oTKpbiBatoTcst (EAA,
2012).

QHCKTpOHI/ISepI)I 000KKEHHBIX AHOIOB MOTYT OBITH OJHOTO WJIK IBYX THIIOB B 3aBUCUMOCTHU OT TOTO,
CKOJIBKO OKHUCH aJIlOMHUHUSA )Z[O6aBJ'IeHOI

o DIEeKTPOIU3epbl 000XKEHHBIX aHOIOB ¢ 00paboTKOi Mo 60kam (SWPB); OKHCh ATIOMHUHUS TIOACTCS
B 2JIEKTPOJIM3EP MOCIIE TOr0, KaK KOpKa pa3pylleHa o okpyxkHocTH. Kosmaku [uist coopa rasa,
PACIIOJIOKEHHBIE 10 BCEH JUTHHE AIEKTPOIU3EPOB, TOJKHBI OBITH OTKPBITHI BO BPEMs 3TOH ONeparuH.
Hu oxHa yctaHOBKA 3ieKTpom3epa 000¥CKEHHbBIX aHOJI0B ¢ 00paboTKoMH 110 O0oKkaM OosbIle He
pabotaet B EBpornie (EAA, 2012).

o B anextponusepst 060kKEHHBIX aHOIOB ¢ 00pabdoTkoit o nentpy (CWPB) 3arpyxaetcst OKuch
ATIOMUHHMSA TIOCJIE pa3pyLIeHUS] KOPKH BIONb OCEBOW TMHUN MJIM Ha BEIOPAHHBIX TOUYKAX HA OCEBOM
JIMHUH DIICKTPONH3epa (ToueyHbIi muratens win PFPB). 3T MeTo/bl 3arpy3kn aBTOMATH3MPOBAHbL U
He TPeOYIOT OTKPBITHUS KOJMAKOB I cOopa rasa.

Cuctema c60pa ra3a OTBOAMUT TEXHOJOTHUYCCKUE ra3bl HA CHCTEMY CHIDKEHHS BBIOPOCOB, B KOTOPOI
HCTIONB3YIOTCS CyXHe CKpYyOOephl OUUCTKH OKHUCH ATFOMUHHUSA IS yIAJICHUS] © BOCCTaHOBJICHUS (PTOPUCTOTO
Bojgopoaa (HF) u ¢ropunos. Ckpy0Oep Takxke yaanseT OCTATOUYHBIC CMOJIbI, HO HE yJAISIeT JUOKCHUJT CEPHI.
OKuUCH aMOMUHHMSA, TIOKUIAsi CKPYOOEpHI, yAaIIeTCs B PyKaBHBIX (PHIBTPAX UM B 3JEKTPOCTATHUECKUX
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neuteyaoButelsix (ESP) u 00b1dHO momaeTess HapsiIMyro Ha 3JIEKTPOJIU3epPhbl. BEHTHUIIAIIMOHHBIC Ta3bI
MOMEIICHHS C JICKTPOJIMTHYECKON BAaHHOM MOTYT OBITh TaKXke cOOpaHbl 1 00pabOTaHbI B MOKPBIX
ckpy0Oepax. biaronaps 3ppekTHBHBIM cucTeMaM cOopa, 00paboTKa BEHTHISAIIMOHHOTO BO3/1yXa
ANEKTPOJIU3HOTO KOPITyca B YCTAHOBKE MOKPOiT OYHCTKH 00JIbliie HEe TPEOYETCsl U 0CTAETCS TOJIBKO B OJTHOM
ciryyae B Eporte st simanu Conepbepra (EAA, 2012).

Katozp! He pacxomyroTcs B mpoliecce, HO UX Ka4eCTBO YXYIIIAETCS CO BpEMEHEM. YTIEPOAUCTHIE OJIOKH
abcopOUPYIOT AIIEKTPOIHUT U JOJDKHBI OBITH 3aMEHEHEI MOCIIE TISITH-BOCHMH JIET UCTIOJIB30BAHNUS BCIICICTBHE
pa30yxaHus U pacKalbIBaHUS, YTO IPUBOIUT K IPOHUKHOBEHHIO PACILUIABICHHOTO JIEKTPOIUTA H ATIOMUHHS B
KaTOJHYIO HAIPABILIIONIYIO IUTAHKY U CTANIBHYIO 000510uKy. HeOompiie komudecTBa IHaHuI0B
00pa3oBBIBAIOTCS B PE3YNIBTATE PEAKIIUH MEXKAY a30TOM U yriaepoaoM. OCTaTOK KaToIa U3BECTEH KaK
UCIIONIb30BaHHAs (PyTEpOBKA ANEKTPOIUTHICCKON BaHHEI, CYIIECTBYIOT HECKOIBKO CIIOCOOOB YTHIIN3AINHN H
nepepaboTKH ATOro MaTepualia, KOTOpbIe IPUBEACHBI faliee B mojapaszene 4.2.1.4 naHHO# T1aBbl.

PacruiaBneHHbIN aTlOMUHUN IEPUOINYECKH U3BIIEKACTCS U3 JIEKTPOIU3EPOB MIPH [TOMOIIH BAKYyMHOTO
cudoHa U OTBOAMUTCS HA TUTENH. TUTEIH TPAHCTIOPTUPYIOTCS B PA3IMBOYHEIN I1€X, a aITFOMUHUI BBITPYKACTCS
B Pa3orpeThie KOTeIbHEIC eul. B 3THX meyax moimyJaroTcs Jerupyonire 100aBKy, a TeMIeparypa
KoHTposupyercs. 11lnak, noiay4eHHblH IpyU NOMOIIY OKUCIEHHS PAcIlIaBIEHHOIO aJIFOMUHUS Ha IOBEPXHOCTH
paciiaBa, CKauuBaeTcs, TepMETUUHbIE KOHTEHHEPHI MOT'YT CIOIb30BaThCA /Il YMEHBIIECHUS JajbHEeNHIIero
OKHCJIEHHS LIUIaKa, TaKKe IPUMEHSIOTCS a30THas UM aproHOBasi MOAYIIKH.

2.3 Bbibpochl

OcCHOBY BBIOPOCOB B IIPOLIECCE AIIEKTPOJIM3a IIPH MPOU3BOACTBE EPBUYHOTO amtoMHHUS cocTaBisier CO,,
KOTOPBII SABIISIETCSI HEOTHEMIIEMOM 4acThIO Iporecca. bospiie nHpopmanuu B oTHoueHHH Beiopocos CO,
MOYKHO HalTH B PykoBojcTBe MeXIpaBUTEILCTBEHHON TPYIIITBI SKCIIEPTOB MO U3MEHEHHMIO KiinMaTa 3a 2006
roxa (MexnpaBUTENbCTBEHHAS IPYIINA SKCIepToB 10 n3Menenuto kaumara (IPCC), 2006). Hmwke npuBeaeHsbI!
JpyTHe BEIOPOCHL.

e  OCHOBHBIMU (PTOPUCTHIMH 3arPsIBHUTEISIMU SBJISIETCS Ta3000pa3HbIi HTOPUCTHII BOJOPOT, HTOPHT AITFOMUHHUS
1 kpronut. OropucThlii Bogopo coctaBisieT S0—80% ot BIOPOCOB (HTOpUIIOB, KOTOPHI 00pa3yercs B
pesyibTaTe peakiuu (GTopHIa aTFOMUHIS M KPUOJIUTA C BOAOPOJOM B Ipoliecce neKTponuza. [lockonbky
u36bIToK AlF3 B TIporiecce BO3pocC ¢ TeYEHHEM JIET, 3TH BBIOPOCHI CTalu 00Jiee 3HAUYMMBIMH.

o Ilepdropyrnepoast (PFC) oOpa3yrorcs B pesynbraTe Bo3aeiicTBusa aHoaa. Tetpadtopmeran (CF,) u
rexcagropatan (C,Fg) BeIACTSIOTCSA B cooTHOmEHUN 10:1 1 HE MOTYT OBITH yJaJIeHbI U3 IIOTOKA Ta3a MpH
MIOMOIITY CYIIECTBYIOIIEH TEXHOJIOTHH, KOTJIa OHU YK€ 00pa30BaHbI.

e  BrIOpOCH MOMUIMKIMYECKUX aPOMATHUECKHIX YTIEBOIOPOIOB IPOUCXOIAT IIPH U3TOTOBICHUN aHOA.
BrIOpOCH! OMUIMKITYECKUX apOMAaTHIECKIX YTICBOAOPOIOB B IIPOIECcCE IIEKTPOIN3a HE3HAUUTEITEHEI
IUTSL YCTaHOBOK TIPEIBAPUTEIHHOTO 00KHTa, a Al ycTaHOBOK ComepOepra BEIOPOCH IPOUCXOIAT U3-32
CaMOCIIEKaIOLIerocs aHo1a.

e SO, nnu cepauctsrii kapoonmn (COS) BeienseTcs B pe3yibTaTe peaklul KUCIOpoa ¢ cepoil,
IIPUCYTCTBYIOIIEH B aHOAAX.

e [Ibuth BEIOpachIBaeTCS BO BpEMS SJIEKTPOIN3a B KAUECTBE OKUCH AIFOMUHUS U KpUOJHTA. JInThe Takxke
MOJET OBITh HCTOYHUKOM BBIOPOCOB TIBLIH.

[porcxonsT noTeHIMaIbHbIE BEIOPOCH B aTMOC(Epy MBUTH, COSANHEHHH METAIUIOB, XJIOPHIOB, XJIOPHUCTOTO
Bomopoza (HCI) 1 mpoyKToB HETIOTHOTO CropaHusi, HATPUMEP, TMOKCHHOB U APYTUX OPTAHUYCCKUX COSTUHEHHH,
W3 TUIABUJILHBIX TICYCH TMEPBUYHOI'0 U BTOPUIHOT'O AJIFIOMHUHUA U reveu rnponecca O4YUCTKU. U reueH rponecca
o4rcTKU. Bo3MokHO 00pa3oBaHue JMOKCHHOB B 30HE TOPSHUS U B OT/ISJICHUH OXJIAXK/ICHHUS CUCTEMbI 00pabOTKH
OTXOMSIINX Ia30B (HOBOOOpa3oBaHue). BEIOPOCH MOTYT IPOM30HTH B 3TOM IIpoLiecce JIHO0 KaK BEIOPOCH
JBIMOBBIX I'a30B, 00 KaK HEOPraHn30BaHHbBIC BBI6pOCLI B 3aBUCMMOCTH OT BO3pacCTa YCTAHOBKH U HpHMeHHCMOﬁ
TEXHOJIOTHH. BBIOPOCH! IBIMOBBIX Ta30B OOBIMHO KOHTPOIMUPYIOTCS HEPEPHIBHO MIIN MIEPHOINIECKU U
COOOIIAFOTCS TIEPCOHATIOM, PAOOTAIOIIUM TI0 MECTY, JTMOO0 KOHCYIBTAaHTaMHU 3a MpeienamMu pabodel IIIomaIKy B
COOTBETCTBYIOIINME KOMIICTCHTHBLIC OPI'aHbI.
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[ToTeHManbHBIMA BHIOPOCAMH B aTMOCHEPY SBIISIOTCS:

e [IpIIb M KOIIOTE;

e CoenuHEeHUs METAJIOB;

e Opranndeckue Bemiectsa (Ieryane opranudeckue coeaunenus (JIOC) u nuokcunsl) u CO;
e  Oxcuusl azora (NOy);

e  JIMOKCHJEBI CEpHI;

e  Xnopuasl, HCI u ¢propuctsrit Bogopox.

3Ha'-II/ITeJ'[BHy}O Iponopuuro BBIGpOCOB OTHUX BCLICCTB JACT UCIIOJIb3yEMOC TOIIJINBO, a TAKIKC 3arpsA3HCHUA
3arpyxKa€Moro mMmarepuasia. HeKOTOpOG KOJINYCCTBO IIBIIIN 06pa3y10T MEJIKOAUCTIEPCHBIC MBIJIEBBIC OTXOAbI U
COJISTHBIC UCTIAPpCHUS.

Bonee neranbHyto nHGOpMaIMiO MO BEIOpocaM MO KaXI0My Ipoueccy cMoTpute fokymeHT BREF (manbonee
JIOCTYITHAs CIIpaBOYHAs MeToJoornyeckas nHdopmarys) no useTHol Metamtypruu (EBpomneiickas
Komuccust, 2001).

IloTpedienne 3Hepruu

ITpou3BOACTBO OKMCH AMIOMUHUS TPEOYeT UCIIOJIb30BaHUE SHEPTUH /151 PEPMEHTATUBHOIO THAPOIIN3a U
KajpurHanuu. Ha ucnonabp3oBaHne SHEPTUH BIUSIET, B OCHOBHOM, HCXOIHBIN M XUMHUUYECKHUI COCTaB
OOKCHTOB, TUI UCIOJNB3YEMBIX PEAKTOPOB AJIsl (PEPMEHTATUBHOIO PA3I0KEHUS U O0XKUTOBBIX MIEUEH.
Jwnamna3oH sHeprun, UCIOIb3yeMOH B EBPOIIEHCKUX YCTaHOBKAaX, HaxoauTcs B peaenax §,0—13,5 I'JIx/T
npu cpeanem 3nauennu 10,2 T'Jx/T (Al Expert Group (Qkcniepthast rpymma), 1998). KoandecTBo
ucnonszyembix NaOH u CaO cBs3aHo ¢ cocTaBoM OOKCUTOB.

CHIKeHne NOTPeOHOCTH B SHEPTHH, B IIETIOM, 3aBHCUT OT HCHOJIB30BAHUS TPYOUaThIX PEaKTOPOB [UIS
(epMEHTATHBHOTO Pa3JIOKEHHUSI, KOTOPBIE CITOCOOHBI pabOTAaTh MPH BEICOKMX TeMIepaTypax Mpyu HOMOLIH
TETJIONepeIaloIIas cpelia COJIEBOTro paciuiaBa. Pacxo SHEPruH TaKHX YCTAHOBOK COCTABIISIET MEHEe

10 I'JIx/T. OpHako TpyOUaThie peakTOphl sl PEPMEHTATUBHOTO PA3TIOKEHHS HCITONB3YIOTCS TOJBKO Ha
onxoM HII3 B EBporie u He MOTYT OBITH MOJIEPHU3UPOBAHBI AJISl CYIIECTBYIOIIMX KoHpurypanuii (EAA,
2012).

Pacxon sHepruu Ha CTaJuM AJIEKTPOIN3a OUCHb BBICOK, COCTaBIISAA OT 13 MeraBarT-4ac Ha TOHHY ISt
XOPOIIIO0 pabOTAIIHMX IECKTPOIN3EPOB 000XIKEHHBIX aHOI0B ¢ 00padoTkoii o nentpy (CWPB)
(BKJTIOYAst M3TOTOBJICHUE aHOJIOB) /10 17 MeraBaTT-yac Ha TOHHY JUIsl HEKOTOPBIX TPaIUIIUOHHBIX
3JIEKTPOJIN3EPOB ¢ camooOxuraronumucs anogamu Conepoepra.

IIpon3BOACTBO arOMUHMS M3 TIEpepabOTaHHOTO METaJlIa HCHIONB3YeT OKOJIO 5% SHEpriuy NepBUYHOTO
npoussozictBa (OSPARCOM (Ocno-ITapmkckast komuccust), 1997).

2.4 CpepacTtBa perynupoBaHus

2.4.1 Ilpou3eo0cmeo nepeuunozo anioMuHus

Cpencta peryinupoBaHus BHIOPOCOB BKIFOUAIOT B ce0s TKaHEBbIE (PUIILTPBI, B KOTOPBIX HCIIOIB3YETCS OKHCh
IIOMMHMSA B KauecTBe aOcopOeHTa JUIsl yiasieHus! (PTOPUCTOrO BOIOPO/Ia, U KOTOPBIC 3aTeM IPHMEHSIOTCS B
SNEKTPOTUTHUECKUX BaHHAX. HeopraHu3oBaHHbIE BEIOPOCH! M3 TIOMEIEHUS], B KOTOPOM YCTaHOBJIEHA
SNEKTPOTUTHUECKAs BaHHA, 0COOCHHO B CTAPhIX YCTAHOBKAX, MOTYT OBITh 3HAUNTENIBLHBIMU. HeKoTophle cTaphie
IUTABIJIBHBIC TIEYM 000PYI0BaHBI CHCTEMaMH IPOMBIBKY BEHTHIISIIIMOHHOTO BO3/IyXa C HCTIOJIH30BAHIEM MOPCKOI
BOJIBI JJIs1 BEHTHJISIIIOHHOTO BO3/yXa, KOTOPast MOTVIOMIAET HEOPraHN30BAaHHBIE BEIOPOCH (CETOAHS TOJIBKO 1
TutaBuITbHas iedb (ComepOepr) cHaOKeHa CUCTEMOM MPOMBIBKH BEHTWIIAIIMOHHOTO Bo3ayXxa) (EAA, 2012).
CoBpeMeHHbIE YCTAHOBKH ToNararoTcs Ha 6osee 3ppeKTHBHOM HCIIOTB30BAaHNH AJICKTPOIUTHYESCKUX BAaHH JIIS
CHIDKEHHMS HEOPTaHW30BaHHBIX BEIOpOCOB. HeKOTOpPbIE MITaBIIIBHBIC MIEUH TAKKE 000PYIOBAHBI CHCTEMaMU
MOKpPOH OUMCTKH ra3oB [uid yaaieHus SO, 1ocie CyX0oi OUMCTKHU.
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2.4.2 Ilpou3eo0cmeo 6mopuiHozo anioMuHuA

CpencTBa peryJMpOBaHus B IPOM3BOACTBE BTOPHYHOIO ATFOMUHHS JOJDKHBI BKIFOYATh 3P GEKTHBHBIE

MEXaHH3MBbI COOpa MBLIH, CO3aBaEMOI KaK MEPBUIHBIMU OTXOISIINMHU Ta3aMH, TaK 1 HEOPTaHH30BAHHBIMU

BBIOpOCAaMU MbLTH. MOTYT OBITH MCITOIB30BAHBI TKAHEBBIC (DUIIBTPHI, CHIKAFOIIME BRIOPOCHI TIBUTH 10 YPOBHS
3

amxe 10 mr/m”.

OTBOJI Ta30B SBJISIETCS BAXKHBIM JIEMEHTOM B IIPOU3BO/ICTBE BTOPUUYHOTO AJTFOMUHHSI, TOCKOJIBKY MbUIb U
KOIOTh MOTYT ObITh 00pa30BaHbl U3 3arpS3HUTENEH IIPU 3arpy3Ke, a TAKXKe B IIpollecce TOPEHUs U Ha CTaluu
wiasnenus (Mantle, 1988). Hannure HECKOIBKUX BO3MOKHBIX HCTOYHHKOB BHIOPOCOB B MEUH TAKKE BAXKHO,
M03TOMY HEOOXOJUMO PETYIUPOBaTh COOp BEIOPOCOB U3 TAKUX UCTOYHUKOB. Kpome Toro, MOryT ObITh
3aJICHCTBOBAHBI PA3JINYHBIC CUCTEMBI JIISl CHIDKEHHST HEOPTaHU30BaHHEBIX BHIOPOCOB BO BpeMs (pa3bl 3arpy3Ku
B JJAHHOM I1poliecce. Hanmpumep, CTBIKOBOYHBIE TENEKKH, 00€CTIEUHBAOIINE TEPMETHYHOCTh 3aTPY304HOTO
JII0Ka, MOTYT UCIIOJIb30BAThCS JUIA MIPEJOTBPAILeH s BHIOPOCOB BO BpeMs 3arpy3KH.

JpyruM BaKHBIM (PaKTOPOM SIBIICTCS CKUTAHHE OPTAHUIESCKUX TOKPBITHI B ITe4aX MpeBAPUTEIEHON
00pabOTKH WX B IIABWIBHBIX I1€9aX, & BCE CUCTEMBI BBITSDKKU M CHIXKCHUS BRIOPOCOB MOTYT OBITh
CIPOCKTUPOBAHBI TAKMM 00pa30M, YTOOBI CIIPABIIATHCS C TAHHBIMHU BEIOpOcaMu. HeopranusoBaHHbIE BHIOPOCHI
MOTYT OBITh 3HAYUTEILHBIMHU J0 TEX MOP, TIOKA KOHCTPYKIIUH CUCTEM cOOpa M OTBOJIA IbIMA HE OYIyT
MPOCKTUPOBATHCS Ha COOTBETCTBYIOIIEM YpoBHE. Kamephl JOXKHUTaHUs HCIOIB3YIOTCS, B OCHOBHOM, JIJIS
MPEBPAIICHUS HET0MOKSHHBIX JIETYUHX oprannueckux coequnenuii B CO, u H,O. MHoraa ucnons3yroTest
MOKpBIe CKpyOOephlL.

3 MeToabl
3.1 BbIOOp MeTOAa

Pucynok 3.1 mpuBOIUT IpoLIeAYPY BBIOOPA METOIOB IS MTOJICUETA TEXHOJIOTHYECKIX BHIOPOCOB B
amoMHuHIeBoH oTpaciu. OCHOBHOI nyeei sBISETCS Clieytollee.

e Ecuu ecTh nAetanpHast ”HPOpMAIMA, TO UCTIONB3YHTE €e.

e Ecnu xaTteropust HICTOUHUKOB SIBJIETCS KITIOUEBOM KaTeropuei, To YpoBeHb 2 WIIH JIy4dIIHi METO]
JIOJDKHBI OBITH IPUMEHEHBI, a JeTalbHasi BXOAHAs MH(OpMAaILUs JOIKHA ObITh coOpaHa. [lepeBo perieHui
Ha pUCYyHKe 3.1 HampaBisieT MOJIb30BATENs B TAKUX CIIy4dasx K METOAY N0 YPOBHIO 2, TOCKOJIBKY
O’KHJIaeTCsl, YTO 3TO OoJiee JErKUi Crocob MoTydeHHus He0OXOIMMOM BXOIHON HH(OPMALIUH ISl 3TOTO
M0JIX0/1a, YeM cOOp JaHHBIX Ha YPOBHE MPOU3BOCTBEHHBIX 00BEKTOB, HEOOXOIUMBIX IS IOJICUeTa Ha
YposHe 3.

e AnbTepHaTHBA IPUMEHEHUSI METO/IA [0 Y POBHIO 3, B KOTOPOM MPHUMEHSETCS JIETATbHOE MOISTUPOBAHUE
TpoIIecca, OUEBHIHO, He BKIFOUEHO B 3TO JIepeBo penternit. OHaKO IeTalbHOe MOJIETNPOBAHHE BCETIA
OyIeT BBIOIHATHCS IO TAHHBIM ITPON3BOICTBEHHBIX OOBEKTOB, & PE3YIILTATHI TAKOTO MOJICTUPOBAHUS
MOYKHO YBHIETH Ha JepeBe pemnenuii kak ‘Facility data’ (maunmrbie npoM3BOACTBEHHBIX OOBEKTOB).
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Hauano

OxBaveHo
n BCe
notpebnexve

Wmetotca nn
[aHHble no
obbekTy?

,El,a Wcnonb3osatb
TONbKO AaHHbIe
no o6bekTy
YpoBHs 3

Wcnonb3osatb
[AaHHble Mo 06BEKTY
YpoBHsa 3 n
9KCTPANOMNALMIo

Wcnonb3oBaTh AaHHbIE MO OCYLLECT
BNSIEMOW AEATENbHOCTUN YPOBHS 2,
XapaKTepHble sl TEXHONOrnmn 1
koaduureHToB BbIGDOCOB

Mpepyc

MOTpEHO N pas
ferneHne TeXHo
nornn?

Paa,qenmb AaHHble No
OCYLLECTBNAEMON AEATENBHOCTU U
KO3 PULIMEHTBI BEIGPOCOB MO
TexHonornam

OCHOBHOM
MCTOYHNK?

MpumennTb
KoahbpuLmeHTb
BbIGpoCcoB YpoBHS 1
no yMon4aHuio

Pucynok 3.1 [IepeBo pemenuii a1 kateropuu ucToyHukos 2.C.3 IIpon3BoacTBO aTIOMHHUS.
3.2 TMMoaxon YpoBHA 1 N0 ymon4yaHuio

3.2.1 Ancopumm

IToaxon mo YpoBHIO 1 7151 TEXHOJIOTHYECKUX BHIOPOCOB B IIPOM3BOJICTBE aTFOMUHHS IPUMEHSIET 001Iiee

ypaBHEHHE:
3azpsisHumenb = ARnpous@adcmgo X EF&’IJZP}B’HUWIEJZZ) (1)
rie:
Esarpssmrens = BBIOPOCHI OIPEIEIIEHHOTO 3arPA3HUTENS
ARpoussonerso = WHTEHCUBHOCTD JCSATEIBHOCTH TS IPOU3BOJICTBA ATFOMHHHS
EFarpmsmrens = K03(QOULUEHT BEIOPOCOB J71s 3arpA3SHUTENS

OT0 ypaBHEHHUE MPUMEHAETCS] Ha YPOBHE TON WJIM MHOM CTPaHbl, UCHOJb3Ys F'OJOBYI0 CYMMapHYIO CTaTUCTUKY

110 IPpOU3BOACTBY aJIIOMHUHUSA TOW WJIM MHOMU CTpaHBbI.

KoadduimenTs! BEIOPOCOB 110 YPOBHIO 1 IOITYyCKAIOT «YCPEAHEHHYIO» HIIH CTAHIAPTHYIO TEXHOJIOTHIO,

BBIIIOJIHEHUEC METOAUKHN CHUKCHUS BI)I6pOCOB B CTpaHC U UHTECTPUPOBAHUEC BCEX MOAIPOLIECCOB B
IMPOU3BOJACTBC NMCPBUYHOI'O UJIU BTOPUIHOI'O aJIIOMUHUA.

B ClIydasx, Kkorga HCO6XOI[I/IMO Y4eCTh CHeL[I/I(I)I/ILIHI)IC BAapHUaHTbI CHUXKCHU BBI6pOCOB, METO I10 ypOBHIO 1

HE MOAXOOHT, a JOJDKECH NPUMCHATHCA MMOAXO0A 110 ypOBH}O 2 wmn ypOBH}O 3.
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3.2.2 Koighgpuyuenmui 6v16pocos no ymonuanuro

[Momxoxn mo YposHto 1 TpedyeT k03D GUIIHEHTHI BHIOPOCOB JIJIsl BCEX COOTBETCTBYIONINX 3arps3HUATENICH IS
Iporiecca MPOU3BOACTRA MepBUIHOTO amoMuHUs. KoaddurmenTs! BEIOPOCOB IO YMOITIaHUIO IPUBEICHHI B
tabmune 3.1 Koadpduuuents! BeIOpocos mo YposHIo 1 mis kateropun ucrouHukos 2.C.3 TIpoussoactBo
AITFOMHUHUSI, KOTOPbIe ObUTH B3sITHI U3 NoKyMeHTa BREF (Haubonee mocTymHas CpaBovHas METOJOJIOTHYECKasT
uH(OpMAaIHs) 10 IBETHOW METALTYPIUH, C Y4ETOM pe3yJIbTaToOB ONpeeneHns Kod(pQUINEeHTOB BEIOPOCOB,
BKJTIOYas mpeasiaymue Bepcu PykoBonacTsa. [loxkanyiicta, yaTuTe, 9TO 3TH BETUYUHEI JAIOT CTaHAAPTHOE
CpeaHee 3HaYEeHHUE M0 BCEH OTPACIIN IMPOMBIIIIICHHOCTH (TIPOU3BOACTBO IIEPBUIHOTO 1 BTOPHIHOTO
ATFOMUHHSA) ¥ OYAYT CHIILHO 3aBHCETh OT THIIA mpoiiecca (cM. YposeHs 2). KoaddummenT Bpiopocos ans Y
nonydensl u3 US EPA, 6a3a nanneix SPECIATE, Bepcust 4.3 (US EPA, 2011). AntoMuHHEBasI OTPACb
MPOMBIIUIEHHOCTH TaKXKe SBJISETCSI OCHOBHBIM HCTOYHHKOM BBIOPOCOB (DTOPHIOB U EPPTOPYIIIEPOIOB, HO 00
9THX 3aTrpsA3HUTEINSIX HEe TOBOPHUTCS B PykoBojcTBe.

Bri6pockl NOy, SOy 1 J1eTyunx opraHHYecKuX coeuHeHui, He coaepxkanux metad (HMJIOC) conepxatcs B
JIaHHOM TJ1aBe B MOAXOE MO YPOBHIO 1.

Koaddumuents! Be16pocoB B tokymMeHTax BREF ykazansl, npenMyliecTBeHHO, B [uanazoHax. Jnamnason
UHTEPIPETUPYETCs KaK JOBEPUTEIbHBIN HHTEpBaAN B 95%, TOrAa Kak cpeHss FeOMETpUIecKast 3TOro
JMarna3oHa BRIOMpaeTCs B TaOJIHUIIC HUXKE KaK BEJTMUMHA JUTS KO3 PUITEHTa BHIOPOCOB.

Tabauna 3.1 Koa¢punmnents! Bo16pocoB YpoBHs 1 15151 kateropun ncrouynuxon 2.C.3 IIpouszBoacrso

AJIOMUHUSA
KoaddpuumeHTbl BbIGPOCOB N0 ymoi4yaHUio YpoBHaA 1
Kog, HasBaHue
Karteropus ucrounuka HO 2.C.3 Mpon3BoACcTBO aNtOMUHUA
Tonnuso HET OAHHbIX
He npumeHserca NXb
He oueHeHo HMJI0C, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, TXb
3arpasHutenn 3HaueHne EAaMHULbI 95% poBepur. Ccbinkn
WUHTEpBan
HuXHUI BepxHuit
NOx 1 KI/MF anioMMHMA 05 2 European Commission (2001)
co 120 KI/Mr afloMUHMA 100 150 European Commission (2001)
SOx 6 Kr/Mr aniomuHuA 1 30 European Commission (2001)
OKBM 3 Kr/Mr antoMmHmua 0.6 10 European Commission (2001)
TY10 2 KI/Mr afloMUHMA 0.5 8 Visschedijk et al. (2004)
applied on TSP
T4Y2,5 1 Kr/Mr anloMnHma 0.4 6 Visschedijk et al. (2004)
applied on TSP
vy US EPA (2011, file no.:
2.3 % T42,5 1.2 4.6 91137).
nxan/o 5 MKr I-TEQ/mr 0.3 150 UNEP (2005)
ANIOMUHUA
BeHso(a)nupeH 6 r/MF anloMUHNUA 0.3 300 Berdowski et al. (1995)
BeH3o(b)bnyopaHTeH 7 r/Mr anloMmHus 0.4 100 Berdowski et al. (1995)
BeHso(k)dnyopaHTeH 7 r/Mr anloMmHus 0.4 100 Berdowski et al. (1995)
NHaeHo(1,2,3-cd)nmpeH 1 r/Mr anloMuHnA 0.05 10 Berdowski et al. (1995)

3.2.3 Jlannwvie no ocyuwiecmensiemoi 0essmeibHOCmu

Ilo craTncTHUeCKUM MaHHBIM COOTBETCTBYIOIIIUX BUI0B OCyHleCTBHHCMOﬁ ACATCIIBHOCTU PEKOMCHAYETCA
HCIIOJIB30BAaTh CTAHAAPTHBLIC CTATUCTUYCCKUE TaHHBIC 110 HAITMOHAJIBHOMY WUJIA MEKIYHAPOAHOMY
IIPOU3BOJICTBY.

MHudopmarus mo npous3BoICTBY aIFOMUHUS, TOIXOAINAS IS TOACYeTa BEIOPOCOB ¢ IpUMEHeHHEeM Y poBHS |
WM YPOBHS 2, IMPOKO JIOCTYITHA B €KETOAHBIX CTATUCTUYECKUX ClIpaBouYHHKax Opranuzanuu
OO0bearHEeHHBIX Hanuit uiin B HallMOHAJIBHBIX CTATUCTHYECKUX MaTepraliaX TOW WM MHOW CTpaHbl. DTOH
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nHGpOPMAIMH JOCTATOYHO IS MOJICYETa BBIOPOCOB MPH MCIIOJIB30BAHUH YIIPOIIEHHONH METOIOJIOTHI
MoJcyeTa.

JanpHeimue ykazanus rnpuBeaeHs! B upektrnBax MexXnpaBUTEI,CTBEHHOW TPy SKCIIEPTOB 10
W3MEHEHHIO KJIMMaTa B OTHOIICHUH HAITMOHAIBHOW HHBEHTAPU3AINK apHUKOBOro rasza 3a 2006 rox (IPCC,
2006), Tom 3 o [Ipon3BoACTBEHHBIM TIpoIieccaM U Mcnob3oBanmto mpoaykiuu (IPPU), rinasa 4.4.2.5
«BBIOOp TaHHBIX IO OCYIIECTBISACMON NEATEILHOCTHY.

3.3 TexHonornyeckun noaxon YpoBHSA 2
3.3.1 Anzopumm

[Toaxon mo YpoBHIO 2 aHanoru4eH noaxoay no Yposamwo 1. J[1s npuMeHeHns moaxoaa mo YpoBHio 2
HEOO0XO0AMMO pa3feNuTh KaK JaHHBIE 110 OCYILECTBIIAEMON AEATENbHOCTH, TaK U KOO PUIIHMEHTHI BEIOPOCOB
COTJIACHO Pa3IMYHbIM METOIMKaM, KOTOPhIE MOTYT IPUMEHSTHCS B TOW WIIM MHOM CTpaHe.

IToaxon, cnenyromui 3a MOAXOIOM IO YPOBHIO 2, IPUBEICH HUKE.

Pazgenute IMpONU3BOACTBO aJIIOMUHUS B TOM WJIM MHOMU CTpaHC 110 CJIOAM, YTOOBI CMOICIUPOBATL PA3JINIHBIC
THUIIBI TPOAYKIHH U TPOLECCOB B HALIMOHAJIbHOM NPOU3BOACTBE aJIIOMUHUA 110 3altacaM IpH IMMOMOILIN:

o OHpeIleJ'ICHI/IH MIpOnU3BOJACTBA, B KOTOPOM IIPUCYTCTBYET KaX(I[LIﬁ H3 OTACIIBHBIX TUIIOB NPOAYKIIUN W/AIn
mpouecca (BMeCTe Ha3bIBAEMbBIX «TE€XHOJIOTHUAMMWY B HUIKCIIPHUBEACHHBIX Q)opMynax), 10 OTACIBHOCTHU, U

e [Ipumenenus ko3(hHUIIEHTOB BHIOPOCOB TEXHOJIOTHUECKOT0 MOIX0/1a JUIsl KaXKJ0r0 TUIIa [Ipoliecca:

E3aepﬂ31—mma/1b = Z ARnpoussodcmeo,mexmuoeuﬂ x EF"I@XHO]IU(?MH,Q%IZP}BHMW!E]H) (2)
mexHoocuu
rie:
ARpoussoncrso, rexuonorns = 110Ka3aTeNb IPOU3BOAUTENBHOCTH B IIpeJieaX KaTerOPHU UCTOYHHUKOB, IIE
MIPUMEHSETCS CIIeITUAIbHAS TEXHOIOTHS
EF rexuonorus, sarpasuurens = k03¢ UIMEHT BHIOPOCOB JJIsl ATOM TEXHOJIOTUU M STOTO 3arPsS3HUTENS

Ta ctpaHa, B KOTOpOIi MPUMEHSIETCS TOJIBKO OIHA TEXHOJIOTHSI, acT B pe3ysibTaTe KO HUIIMEHT
nponuraeMoctu 100%, a anropuT™M yMEHBIIUTCS J0:

3a2epA3HUmMelb = ARnpau;eeoécmeo X EFm(?XHOJlOZMﬂ,3{12p}Z3HMm&'lb (3)
rue:
Esarpssmrens = BBIOPOCHI ONIPEIENIEHHOTO 3arPA3HUTENS
ARpoussonerso = TI0Ka3aTeJlb OCYILECTBIIAEMOMN J€ATENBHOCTH 71 IIPOM3BOICTBA AIOMUHUS
EFarpmsmmrens = K03 OHULUEHT BEIOPOCOB /171 3TOTO 3arpA3SHUTENS

KoadduimeHTs! BEIOPOCOB B 3TOM MOAXOE HO-TIPEKHEMY OYAYT COACPKaTh BCE MOIIPOLIECCH B paMKax
0TpAaciIM NPOMBIIIICHHOCTH, HAUMHAS C 3aTPY3KH CBIPbS M IO MOMEHTA OTTPY3KH [OTOBOTO aIFOMHHUS
KIIMCHTaM.

3.3.2 Koyghpuyuenmur mexnonozuueckux ¢plopocos

Ipumensist TOAXO/ 10 YPOBHIO 2 /sl TEXHOJIOTHYECKUX BHIOPOCOB B IPOU3BOACTBE ATFOMUHHS, OJIKHBI
UCIIOJIB30BATHCS KO (PUIIMEHTHI BHIOPOCOB TEXHOJIOTHUECKOTO MOAX0/1a. TaKOBbIe YKa3aHbI B TAHHOM
pasnene. Tak HasbiBaeMblit qokyMeHT BREF o maHHO# 0Tpaciii mpoMBIIIIIEHHOCTH JOCTYIICH Ha caiite:
http://eipITXB.jrc.es/reference/. B pasuene 4.3.1 ko3¢ duipieHTs BEIOPOCOB, B3AThIE U3 MPEACIbHBIX BETUYNH
BEIOpocoB (ELV), xak yka3zano B nokymente BREF, nansr aist cpaBHeHwHS.
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JlaHHbIi pa3mes NpUBOIUT ABa KOI(DGHUIIMEHTa TEXHOIOTHYSCKUX BRIOPOCOB ISl IPOM3BOACTBA IEPBUIHOTO
ATFOMUHMS, [UTSI IPOLIECCa JJICKTPOJIN3a, B KOTOPOM HCIIOJIB3YIOTCS MPEIBAPUTEIHHO 000MIKEHHbBIE aHOIbI UITH
anogel CosrepOepra, a Takke Ko3QQHUIIMESHTHI CTAHIAPTHBIX BBIOPOCOB, MOIXOSAIINX I IPOU3BOJICTBA
BTOPHYHOTO aTFOMUHMSL.

I[To mepBuunoMy anromunwut0, BEIOpockl NOy, SOy 1 CO sBISAIOTCS, IPEUMYIIIECTBEHHO, BEIOpOCaMH Tpoliecca.
I[To npou3BOACTBY BTOPUYHOIO AIFOMHHHS, C APYTOil CTOPOHBI, 3TH BHIOPOCHI 00Pa3yrOTCsl, B OCHOBHOM, IIPH
TOPEHUH M, CIIe0BaTEIbHO, B TabuIIe K03 GHIINEHTOB BEIOPOCOB yKa3bIBAIOTCS Kak ‘Not estimated’ (e
MOJICYUTAHHbIC). YKa3aHHs M0 MOACYETY STUX BBIOPOCOB, 00pa3yIOILIHMXCS B IIPOLIECCe TPOU3BOICTBA
BTOPHYHOT'O aTFOMUHISI, MOJKHO HaiTH B riase 1.A.2.D.

Koaddunuentst BeiOpocoB B fokymenTax BREF ykazansl, npenmyniecTBeHHO, B Auana3zoHax. /[uama3on
UHTEPIPETUPYETCS KaK JOBEPUTEIbHBIN UHTEPBA B 95%, TOra Kak cpeIHss reoMeTpudeckas 3Toro
JMara3oHa BEIOMpaeTCs B TaOIHIIe HUKE KaK BEJIMYUHA [T KO3 PHUIIMEHTa BHIOPOCOB.

3.3.2.1 TIpou3BoacTBO NEPBUYHOTO ATIOMUHHUS — FJIEKTPOJIU3EP 0003 KEHHBIX AHO0B

Ta6auma 3.2 Ko3¢pdunnenTsl Bo16pocoB YpoBHs 2 A5 kKaTeropuu ucroynukos 2.C.3 IlpousBoacTso
AJTIOMMHUS, TPOU3BOACTBO MEPBUYHOI0 AJTIOMHHNS, 3JIEKTPOJIH3ep 000K KeHHBIX AHOA0B

KoapdpuumeHTbl BbIGPOCOB YpOoBHA 2
Kog, HasBaHue
Kateropus ucrouHnka HO 2.C.3 Mpon3BoACTBO aNOMUHUA
Tonauso HET OAHHbIX
WH3B (ecnn npumeHumo) 040301 | MNpon3BOACTBO aIlOMUHUA (3NeKTpoansep)
TexHonorum/MeToamnkn 060XKKeHHble aHOAbl
PernoHanbHble ycnosus
TeXHONOrMMN CHUKEHUA
3arpAsHeHUi
He npumeHserca NXb
He oueHeHO HMNOC, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX44/®, IXb
3arpAsHuTennb 3HaueHue EanHMUbI 95% posepwur. Ccbinkn
WUHTEepBan
HuXHUI BepxHuit
NOx 1 K/MF anloMMHMA 0.5 2 European Commission (2001)
co 120 KI/Mr afloMUHMA 100 150 European Commission (2001)
SOx 6 Kr/Mr an1oMUHUA 1 30 European Commission (2001)
OKBM 4 Kr/Mr antloMuHma 1 12 Visschedijk et al. (2004)
T4Y10 3.2 Kr/Mr afloMUHUA 2 5 Visschedijk et al. (2004)
T4Y2,5 1.4 Kr/Mr afloMUHUA 1 2 Visschedijk et al. (2004)
yy US EPA (2011, file no.:
2.3 % T42,5 1.2 4.6 91137).
BeH3o(a)nupeH 30 r/Mr anloMmMHun 3 300 Berdowski et al. (1995)
BeH3o(b)bnyopaHTeH 40 r/Mr anloMmHus 1 100 Berdowski et al. (1995)
Benso(k)dnyopaHTeH 40 r/MF anloMUHUA 1 100 Berdowski et al. (1995)
NHaeHo(1,2,3-cd)nmpeH 5 r/Mr afloMnHMA 2 10 Berdowski et al. (1995)
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3.3.2.2 Mpou3BoACTBO NEPBUIHOTO ATIOMHHES — dJIeKTpom3ep Comepdepra

Tadanuna 3.3 Koa¢punments! Bo16pocoB YpoBHs 2 15151 kKaTeropuu ncrouynukos 2.C.3 [IpouzBoacTso
AJIOMHHUS, IPOU3BO/ICTBO NEPBUYHOI0 AJIOMHHHUA, dj1eKkTpoansep Coaepdepra

KoaddpuumeHTbl BbiI6pocoB YpoBHa 2
Kog, HassaHue
Karteropus ucrounuka HO 2.C.3 Mpon3BoACcTBO aNlOMUHUA
Tonnueo HET JAHHbIX
WH3B (echn npumeHnmo) 040301 | Mpoun3BOACTBO aNtOMUHUA (31eKTposn3ep)
TexHonorum/MeToamnKu snekTponusep Coaepbepra
PermoHanbHble ycnosus
TexXHONOrnmn CHUXKeHuA
3arpA3HeHU
He npumensetca NX6
He oueHeHo HMANOC, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX44/®, TXb
3arpsasHutenn 3HaueHne EanHuubI 95% poBsepwur. Ccbinkn
WUHTepBan
HuKHUi BepxHui
NOx 1 Kr/MrF afloMUHUS 0.5 2 European Commission (2001)
Cco 120 Kr/MrF afloMUHUS 100 150 European Commission (2001)
SOx 6 Kr/Mr anloMUHuA 1 30 European Commission (2001)
OKBY 4 Kr/Mr afloMUHnA 1 12 Visschedijk et al. (2004)
TY10 3.2 KI/Mr afloMUHUA 1 5 Visschedijk et al. (2004)
TY2,5 1.4 Kr/MrF afloMUHUS 1 Visschedijk et al. (2004)
vy US EPA (2011, file no.:
2.3 % T42,5 1.2 4.6 91137).
BeHso(a)nupeH 1.2 r/Mr anloMuHUA 0.4 4 Berdowski et al. (1995)
BeHso(b)bnyopaHTeH 1.2 r/MF anloMUHUA 0.4 4 Berdowski et al. (1995)
Benso(k)dnyopaHTeH 1.2 r/Mr antoMmMHus 0.4 4 Berdowski et al. (1995)
MuaeHo(1,2,3-cd)nupeH 0.15 r/Mr antoMmMHus 0.05 0.5 Berdowski et al. (1995)

3.3.2.3 IIpon3BoacTBO BTOPHYHOTO ATIOMUHHS

ITo mpou3BOACTBY BTOPUYHOTO ATFOMHUHHMS, TOJIBKO BHIOPOCKHI a3P0O30JICH MIIM TBEPIBIX YaCTHIl UMCIOT
OTHOIIIEHUE K TEXHOJOTHYeCcKOol dacTH mpotecca. Cunraetcs, 4to BIOpockl NOy, SO, 1 CO mpu
MPOU3BOJICTBE BTOPHYHOTO ATFOMHHUS, 00pa3yroTCs, IPEUMYIIIECTBEHHO, B pe3yJIbTaTe TOPSHHMS B TTPoIecce
POU3BO/ICTBA. YKa3aHMS 110 MOJCYETY ITHX BBIOPOCOB MpuBecHbI B rase 1.A.2.b.

Ta6nuua 3.4 Ko>dppunmneHTnl BHIOpOCOB YpoBHS 2 1 KaTeropuu ucroynukos 2.C.3 IlpoussoacTeo
AJTIOMUHUS, TPOU3BOJACTBO BTOPUYHOTO AJTIOMUHUSA

KoapdpuumeHTbl BbIGPOCOB YpOoBHA 2
Kog, HassaHue
Kateropus ucrounnka HO 2.C3 Mpon3BoACTBO aNOMUHUA
Tonaueo HET AAHHbIX
WUH3B (ecnn npumeHumo)
TexHonorum/MeToamnkn MNpon3BoACTBO BTOPUYHOTO aNtOMUHUA
PernoHanbHble ycnosus
TeXHONOrMM CHUXKEeHUA
3arpAsHeHUi
He npumeHserca NXb
He oueHeHO NOx, CO, HMJ/10C, SOx, NH3, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, beH3o(a)nupeH,
BeH3o(b)dnyopaHTeH, beHso(k)bnyopaHteH, UHaeHo(1,2,3-cd)nupeH, TXb
3arpasHuTennb 3HaueHue EanHuubI 95% posepwur. Ccbinkn
WHTEepBan
HuXHUI1 BepxHuit
OKBY 2 KI/Mr anloMUHUA 1.3 3 Visschedijk et al. (2004)
TY10 1.4 KI/Mr afloMUHMA 0.9 2 Visschedijk et al. (2004)
TY2,5 0.55 KI/Mr afloMUHNA 0.4 0.8 Visschedijk et al. (2004)
vy US EPA (2011, file no.:
2.3 % of T42,5 1.2 4.6 91137).
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MXAL/® 35 mKr 1-TEQ/mr 05 150 UNEP (2005)
ANOMUHNA
X6 5 r/Mr afloMUHMA 0.5 50 PARCOM (1992)
3.3.3 Yempanenue 3acpasuenuit okpysicarowieit cpeowt

Psin cymiecTBYOMMX TEXHOJIOTHI TOOUMCTKH, HAIIPABICHHBIX HA CHIDKCHUE BEIOPOCOB crieruduaeckux
3arpsizauTeneil. CyMMapHbIe BBIOPOCHI MOTYT OBITh PACCUUTAHBI 3aMelleHueM K03 duIreHTa
TEXHOJIOTHYECKUX BBIOPOCOB KO3(DPHUIIMEHTOM CHHKEHHBIX BEIOPOCOB, KaK MOKa3aHO B HIDKEIPUBEACHHOM

thopmyie:
EF

MEXHONO2US, YMEHBWEHHAS (l nycmpunenue 3aapﬂ3nenu11)

x EF (4)

MEXHONI02UsL ,HEYMEHbUICHH AL

rac:

EF rexuonorus, yvensmennas = K03 QUIHEHT BEIOPOCOB MOCIIE TPUMEHEHHSI METOIUKU

CHIDKEHUS BBIOPOCOB

L [T —— 3¢ (HEKTUBHOCTH CHIYKEHHSI BHIOPOCOB

EF rexnonorus, neymensmentas KO3 UIMEHT BBIOPOCOB JI0 PUMEHEHUS METOIUKH

CHIDKEHUS BBIOPOCOB

Jannsii pasgen npuBouT 3G HEeKTUBHOCTh CHHKEHUS BEIOPOCOB 10 YMOJTYAHHUIO [UIS PsiZia BO3MOKHOCTEH
CHW)KEHUS, MPUMEHSIEMOT0 B AJIIOMHHHAEBOW OTPACIH MPOMBIIUICHHOCTH. D(PPEKTUBHOCTh CHUXKCHHUS
BBIOPOCOB JIOCTYITHA TOJBKO AJ1s1 KO3(hPULIMEHTOB BEIOPOCOB a3p030J1ei MiIH TBEPIBIX YACTHIL.

Db hexkTHBHOCTH CHUYKEHUSI BRIOPOCOB TS IIPOM3BOJICTBA IEPBUYHOTO ATFOMUHUS OCHOBaHa Ha AP 42
(ArenTcTBO IO OXpaHe okpyxaromei cpeabl CIIA, 1998); a3 hekTHBHOCTD 11 IPOU3BOJCTBA BTOPUIHOTO
AIFOMUHMS OCHOBAHO Ha U3y4eHur CKOOPIUHUPOBAHHOM MPOTPaMMbl HHBEHTAPU3AIMH BHIOPOCOB TBEPABIX
npumeceii Espomnetickoro Coroza (CEPMEIP) (Visschedijk et al. 2004).

3.3.3.1 IIpou3BoACTBO NEPBUYHOIO AJIOMUHHS - YJTEKTPOJIHU3EP 000KKEHHBIX AHOI0B

Taoanua 3.5 ¢ PeKTUBHOCTH YCTPAHEHUS 3arPA3HEHUI (I]yﬂpm,e,,,,le 3arp,,3,,emm) VISl KATEeropuu UCTOYHHMKA
2C.3 HpOl/BBOZ[CTBO AJTIOMUHUSA, MIPOU3BOACTBO NEPBUYHOI'0 AJTIOMUHUS, JICKTPOJIU3EP
000K:KEeHHBIX aHO/I0B

3¢ PeKTMBHOCTb yCTPaHEHUA 3arpA3HEHUA YPOBHA 2
Kog, HassaHue
Karteropua ncrouHmka HO 2.C3 Mpon3BoACTBO aIOMUHNA
Tonauso HET OAHHbIX He npumeHsaeTca
WH3B (echn npumeHnmo) 040301 Mpon3BOACTBO aNtOMUHMA (3NeKTposin3ep)
TexHonorua yctpaHeHusa 3arpAasHuTennb 3¢p-1b 95% poBepur. Ccbinkn
3arpAsHeHui MHTEpBan
3HaueHue no | HwxHuiA | BepxHuin
YMON4YaHUIO
MyAbTULMKNOH yactua > 10 pum 79% 36% 93% | US EPA (1998)
10 um > yvactmua > 2.5 pm 76% 28% 92% | US EPA (1998)

2.5 um > vactmua 75% 25% 92% | US EPA (1998)
TKaHeBblt GUNLTP A4N1A OKUCK yactvua > 10 pum 98% 94% 99% | US EPA (1998)
ANOMUHUA 10 um >yvactmua > 2.5 pm 96% 89% 99% | US EPA (1998)

2.5 um > vactmua 94% 83% 98% | US EPA (1998)
ESP + opocutenbHasa KONOHHA yactuua > 10 um 95% 85% 98% | US EPA (1998)

10 pm >yvactuua > 2.5 pm 95% 84% 98% | US EPA (1998)

2.5 um > vyactmua 96% 89% 99% | US EPA (1998)
MponuTaHHbIV TKaHEBbIN yactuua > 10 um 98% 94% 99% | US EPA (1998)
dunbTp 10 um >yvactmua > 2.5 pm 96% 89% 99% | US EPA (1998)

2.5 um > vyactmua 94% 83% 98% | US EPA (1998)
Habwuska ans nepeToka Yactvua > 10 pum 72% 16% 91% | US EPA (1998)
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10 pm >yvactuua > 2.5 pm 68% 4% 89% | US EPA (1998)

2.5 UM > vactuua 77% 31% 92% | US EPA (1998)

CyxoWi + BTOPUYHbIN yactmua > 10 um 99% 97% 100% | US EPA (1998)
ckpy66ep 10 pm >yvactmua > 2.5 um 98% 95% 99% | US EPA (1998)
2.5 um > vyactmua 98% 93% 99% | US EPA (1998)

3.3.3.2 IIpomn3BoacTBO MEPBHYHOTO ATIOMUHUA — J1eKkTposn3ep Conepdepra

Ta6auna 3.6 9 dheKTHBHOCTE ycTPAHEHUS 3arPA3HEHHI (Nycrpanenne sarpusnennii) A5 KATETOPHH HCTOUHHKA
2.C.3 IIpou3BoaCTBO ATIOMUHUS, TPOM3BOJACTBO MEPBUYHOT0 ATIOMHHUS, FJIEKTPOJIH3EP
Copnepoepra
3¢ PeKTUBHOCTb yCTPaHEHUA 3arpA3HEeHNn YPoBHA 2
Kog, HasBaHue
Kateropusa ncrounnka HO 2.C.3 Mpon3BoACTBO aNtOMUHMNA
Tonauso HET OAHHbIX He NnpumeHsaeTca
WH3B (echn npumeHnmo) 040301 Mpon3BOACTBO aNIOMUHMA (3NEKTPOIM3EP)
TexHonorua yctpaHeHus 3arpasHutennb 3dod-Tb 95% posepwur. Ccblnku
3arpA3HeHU WUHTEpBan
3HaueHne no | HukHuiA | BepxHuii
yMoAn4yaHuio
OpocutenbHasa KONOHHA Yyactuua > 10 um 78% 33% 93% | US EPA (1998)
10 pum >yactmua > 2.5 um 74% 23% 91% | US EPA (1998)
2.5 um > yactuua 73% 18% 91% | US EPA (1998)
MonnaBKoBbIV ckpybbep yactmua > 10 um 80% 39% 93% | US EPA (1998)
10 pum >yactmua > 2.5 um 77% 30% 92% | US EPA (1998)
2.5 um > yactmua 75% 25% 92% | US EPA (1998)
Ckpy66ep + BnaxkHbii ESP Yyactvua > 10 um 98% 94% 99% | US EPA (1998)
10 um >yvactmya > 2.5 pum 96% 89% 99% | US EPA (1998)
2.5 um > yactnua 94% 83% 98% | US EPA (1998)
BnakHbiit ESP yactmua > 10 um 98% 94% 99% | US EPA (1998)
10 pm >yactmua > 2.5 um 96% 89% 99% | US EPA (1998)
2.5 um > yactuua 94% 83% 98% | US EPA (1998)
Cyxoli ckpyb6ep oA okncu Yactmua > 10 um 98% 94% 99% | US EPA (1998)
aNtOMUHUA 10 pum >yactmua > 2.5 um 96% 89% 99% | US EPA (1998)
2.5 um > yactmua 94% 83% 98% | US EPA (1998)

3.3.3.3 IIpou3BoacTBO BTOPUYHOIO AJTIOMHHUS

Taoauma 3.7

2.C.3 IIpou3B0oACTBO ATIOMHHHS, MIPOU3BOJACTBO BTOPUYHOI0 AJTIOMHHUS

3¢ PeKTMBHOCTb yCTPAHEHUA 3arpA3HEeHU YPoBHA 2

Kog, HasBaHue

Karteropusa ncrouHmka HO 2.C.3 Mpon3BoACTBO aNOMUHNA
Tonnuso HET OAHHbIX He npumeHsaeTca
WH3B (echn npumeHnmo) 040301 Mpon3BOACTBO aNtOMUHMA (3NeKTponm3ep)
TexHONOrnA ycTpaHeHuA 3arpsasHutenb 3dpP-Tb 95% posepur. Ccbinku
3arpAsHeHui MHTEpBan

3HaueHne No | HuxKHuii | BepxHui

yMon4yaHuio
CTraHfapTHasA ycTaHoBKa: ESP, Yyactmua > 10 um 25% 0% 75% | Visschedijk (2004)
ocaauTenu, ckpyb6bepbl, 10 pum > yactmua > 2.5 um 14% 0% 71% | Visschedijk (2004)
COBPEMEHHbIe MeTOAbI 2.5 um > yactuua 13% 0% 71% | Visschedijk (2004)
perynvpoBaHua
HeopraH1W30BaHHbIX
Bbl6pocos
CoBpemMeHHas ycTaHOBKa Yyactmua > 10 um 50% 0% 83% | Visschedijk (2004)
(BAT): TKaHeBble GpUNbTPbI 10 pm >uvactnua > 2.5 pm 36% 0% 79% | Visschedijk (2004)
£AnA 60/bWKHCTBA 2.5 pm > vactuua 26% 0% 75% | Visschedijk (2004)
MCTOYHUKOB BbIBPOCOB

9ddeKTHBHOCTH YCTPAHEHHS 3aTPA3ZHEHHH (Nycrpanenue sarpsnennii) 451 KATErOPHH HCTOYHHKA
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3.3.4 Jlannwie no ocyuiecmensaemoii 0eamenbHocmu

Hudopmarys mo mpou3BOACTBY aTFOMHHUS, MOJIXOISINAS IS TOACYeTa BEIOPOCOB C IPUMEHEHHEM
VIPOIIEHHOW METOI0JIOTHH mozicueTa (YpoBeHb 1 1 YPOBEHb 2), IMUPOKO TOCTYITHA B €KETOTHBIX
CTaTUCTUYECKUX cripaBoyHMKax Opranuzaunu O0bennHeHHbIX Haluii nin B HAaMOHAIBHBIX CTATHCTUYECKUX
MaTepualiaX TOW WIM WHOW CTpaHbl. DTOH MH(DOPMAITUHN JOCTATOYHO JIJIS MMOICYeTa BEIOPOCOB MPH
HCIIOJIF30BaHUH YIIPOIIEHHOH METOIOIOTHH HOACYETA.

I[J'I?I nmoaxoJa 1o ypOBHIO 2 HeO6XOI[I/IMO pa3aeiuTh 3TH JAHHBIC COTTIACHO NPUMEHSACMBIM TEXHOJIOTUSM.
CTaHZlapTHbIMI/I HUCTOYHHUKAMU JJIA O9TUX JaHHBIX MOT'YT OBITH OTpAacCJICBBIC OpraHU3allur B IIpEaciiax TOU HITH
HHOM CTpaHbI, WJIM JaHHBIC MOTYT OBITH B3STHI U3 OIIPCACIICHHBIX OIIPOCHBIX JIUCTOB, ITPEAOCTABJICHHBIX
OTACJIBHBIM aJITIOMUHHUCBBIM 3aBOdaM.

JanpHeimume ykazanus rnpuBeAeHs! B upektrnBax MexXnpaBUTEI,CTBEHHOW TPy SKCIIEPTOB 10
W3MEHEHUIO KITMMAaTa B OTHOIICHUH HAIIMOHAILHON MHBEHTApU3aIliK TapHUKoBoro rasa 3a 2006 rog (IPCC,
2006), Tom 3 o [Ipon3BoACTBEHHBIM IpoIleccaM U UCToNb30BaHuI0 npoaykuuu (IPPU), rnasa 4.4.2.5
«BBIOOp CTATHCTUYECKHUX JAHHBIX IO OCYILECTBISIEMOM S TEIIbHOCTHY.

3.4 MopenupoBaHue BbIOpocoB YPOBHA 3 U UCNonb3oBaHue
06 BbEKTHbIX AaHHbIX

3.4.1 Anzopumm

HpI/IMeHSI}OTCSI JABa pa3JIMIHbIX METOAA MoACYCTa BLIGpOCOB, KOTOPbIC HE OTPaHUYUBAIOTCA TEXHOJIOTHUICCKUM
oAX0J0M, OIMMCAHHBIM BBIIIC:

o I[eTaJ'ILHOG MOACJIUPOBAHUEC ITpOoLECCa MPONU3BOACTBA AIIOMUHUA,

o OTtueTsl 10 BLI6pOCﬂM Ha YPOBHEC ITPOU3BOJACTBCHHBIX OOBEKTOB.

3.4.1.1 JeraabpHoe MOIeIMPOBaHHE MpoIecca

Tloacuer BI>I6pOCOB 1o ypOBHI—O 3, B KOTOPOM HUCIIOJIB3YHOTCA A€TAJIN ITpoLecca, BEACTCA pa3ACIbHO I
IIOCJICAOBATEIBPHBIX CTAIUN B IIPO1ECCE IIPOU3BOACTBA IIEPBUIHOI'O0 AJIFOMHUHUA.

e [IpeasapurensHas 00paboTKa (TIPOU3BOICTBO OKUCH ATFOMUHIA);

e  DIEKTPOJH3;

e Tlocnenyromas o0paboTKa (pahUHUPOBAHUE M JIUTHE).

1 mpon3BOICTBAa BTOPUIHOTO AMFOMUHHUS 3TH CTAIUHU OYAYT BHITIIICTH CISTYIOIINM 00pa3oM:
e [IpenBaputenbHas 00paboOTKa JIOMa;

e [InaBieHue oma;

e Tlocnenyromas o6paboTka (paQUHUPOBAHUE U JIUTHE).

3.4.1.2 JlaHHble HA YPOBHE MPOU3BOICTBEHHBIX 00HEKTOB

Ecnu ecTh ganHbIe 10 BEIOpOCAM Ha yPOBHE MPOU3BOICTBEHHBIX OOBEKTOB JJOCTATOYHOTO KauecTBa (CM. TJIaBy
C YKa3aHHUAMH TI0 OOECTIEUEHHIO U KOHTPOJIIO KauecTBa B Yactu A PykoBoJICTBa), TO peKOMEHyeTCs
WCII0JIb30BaTh 3TU JaHHbIE. ECTh J1BE€ BEPOATHOCTH:

e OTueTHl 10 MPOU3BOACTBEHHBIM 00BEKTaM PACKPHIBAIOT BCE MIPOM3BOACTBO AFOMHUHHUS B TOW MM HHON
CTpaHe;

e Her or4yeroB mo BEIOpOcaM Ha YpOBHE IPOU3BOICTBEHHBIX OOBEKTOB MO BCEM AIFOMHHUEBBIM 3aBOIaM
TOM MM UHOW CTpPaHbI.

Ecnu nannble Ha ypoBHE MPOHU3BOACTBEHHBIX 00BEKTOB MTOKPHIBAIOT BCE MMPOU3BOCTBO ATIOMUHHS B TOM Min
MHOH cTpaHe, TO peKOMEHIyeTCs CPAaBHHUTH IpeIoiIaraeMble KOdQQHUINEHTH BEIOPOCOB (3asIBICHHBIC
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BBIOPOCHI, pa3JieIeHHbIC Ha MMPOU3BOICTBO AIFOMUHHMSI B TOW WIJIM MHOHM CTpaHe) ¢ BeIMYuHON Ko dunmeHTa
BBEIOPOCOB 10 YMOJYaHUIO I KO3 PHilneHTaMN BLIOPOCOB TEXHOJIOTHYECKOTO moaxoa. Eciu
npearnonaraeMbie K03 (GUIIEHTH BEIOPOCOB HAXOMATCS 32 IPeIesiaMy JOBEPUTEIHHOrO HHTEpBana B 95% mist
BEJIMYMH, YKa3aHHBIX HIKE, TO PEKOMEHYeTCsl O0bSICHUTD IPHYMHBI 3TOTO B OTYETE [0 HHBEHTAPU3ALIUH.

Eciu cymmapHOe rofioBoe pou3BOACTBO aJIOMUHMS B TOW WM MHOU CTpaHe HE BKIIOUYEHO B CYMMapHYO
BEJIMYMHY OTYETOB TI0 IIPOU3BOJICTBEHHBIM 00BEKTaM, TO PEKOMEHTyeTCsI TOJCIUTATh HEJTOCTAIOIIYIO JaCTh
CyMMapHBIX BRIOPOCOB TOH HJIM MHOHM CTPaHBI IT0 KATETOPHH MCTOYHUKOB IIPH MTOMOIIH YKCTPATIOJISIIAN TI0
CIIeyIOLEMY YPOABHEHHUIO:

Elflmom,saepﬂawmmb = Z EOﬁbeKm,xaepmHumavb +[ Z Hp0u36006m6006mm - HaquHClﬂbHOe l’lpOlB@Ode@Oj X EF (5)

Obvexmot Obvexmot

rac:

Esrroro, sarpssmurens = CyMMapHOE KOJIMYECTBO BHIOPOCOB 3arpsA3HUTEIICH ISl BCeX
MIPOM3BOACTBEHHBIX OOBEKTOB B IMpeeiax KaTerOPUU NCTOUHHUKOB

Eo6rexr, sarpasmrens =  BBIOPOCHI 3arpsA3HUTENCH 110 OTYETaM ITPOU3BOACTBEHHBIX OOBEKTOB

ITpou3BOACTBO om0 = NpPOU3BOJUTEIBHOCTH MO KATETOPUH UCTOYHHKOB
IIpoU3BOACTBO gexr = IPOM3BOIUTENHLHOCTH TOTO MM HHOTO MPOU3BOJCTBEHHOTO 00BEKTa
EFarpssmrens = ko3 dunueHT BEIOPOCOB I 3arPA3HUTEIS

B 3aBHCHUMOCTH OT ClieHU(HUKN TOW HIIX HHON CTPaHbl M 00beMa HH(OPMAIIH, PACKPBIBAEMOIl B OTYETaX 110
MPOU3BOJICTBEHHBIM 00BEKTaM, B CPABHEHHH C CYMMAPHBIM POU3BOACTBOM AIFOMHHHS TOH WIIH HHOM CTPaHbI
o0 Mepe yObIBaHHS IPHOPUTETA PEKOMEHIYETCSl BRIOUPATh B TaHHOM yYpaBHEHHUH K03 QHImeHT BEIOPOCOB
(EF) u3 Hmkecaeyrommx BEpOsSTHOCTEH:

e  KoahdunmeHTH BHIOPOCOB TEXHOJIOTHUECKOTO MOIX0/a, OCHOBAHHBIX Ha HH()OPMAITHH IO THITY
TEXHOJIOTHH, IPUMEHIEMbIX Ha TPOU3BOICTBEHHBIX 00BEKTaX, B ClIydae, KOT/la HET OTYETOB MO BRIOpOCaM
Ha YpPOBHE MPOM3BOICTBEHHOI0 00BEKTa;

e [Ipeanonaraemsrii K03(h(HUIMEHT BEIOPOCOB, B3SATHINH 13 UMEIOIIUXCS] OTUETOB 110 BEIOpOCaM:

Z EOﬁbercm ,3aepsasHument
EF — Obvexmol

Y. Ipouseodcmso,,,, ©

Ob6vexmol

e Koa¢ddummenT BEIOPOCOB 10 YMOIIaHUIO 110 YPOBHIO 1. DTOT BapHaHT MOXET OBITH BEIOPAH TONBKO, ECITH
OTYETHI TI0 BEIOpOCaM Ha YPOBHE IMPOU3BOJCTBEHHOTO 00BEKTa TOKPHIBAIOT Ooee 90% OT cyMMapHOTO
MPOMU3BOJICTBA TOW WJIM MHOW CTPAaHBI.

3.4.2 Mooenuposanue 6bl0pocos Ypoeus 3 u ucnonb3zoeanue 00beKmMHbIX OAHHBHIX

3aBOJIBI IO TIPOU3BOJICTBY ATFOMHHUS MOTYT OBITH OCHOBHBIMH IIPOMBIIITICHHBIMU 00BEKTaMH, a TAaHHBIE TI0
BEIOpOCAM I10 OTJETBHBIM YCTAaHOBKAM MOTYT OBITh OCTYIIHEI B PETHCTPE 10 BEIOpOCaM U IIEPEMEIICHUIO
sarpssauTencit (PRTR) vy B mo06o# apyroit popme oTdeTHOCTH 10 BEIOpocam. Korma kauecTBo Takux
JAHHBIX ITOJITBEPIKIACTCS XOPOIIO pa3pabOTaHHOW CHCTEMOH 00ecTIeYeHIs 1 KOHTPOJISI Ka4eCTBa, a OTYETHI 1O
BEIOpOcaM OBLITH IIPOBEPEHBI 110 HE3aBUCHMOM ayAUTOPCKOI cXeMe, TO, B TAKOM CITydae, pEeKOMEHTyeTCsI
UCIIOJIF30BATh TaKWe JaHHbIC. Eci ecTh He0OXOIMMOCTE B SKCTPATIOJISINH IS PACKPBITHS BCETO
MIPOM3BOACTBA ATIOMUHIS B TOH WM HHOU CTpaHe, TO JHOO0 IpennonaraeMble KO3 QHUIUEHTHI BBIOPOCOB IS
MPOM3BOACTBEHHBIX 00BEKTOB, MIPEAOCTABUBIINX OTYET, TH00 KOA(PHUIUEHTH BEIOPOCOB, YKa3aHHBIE BEIIIE,
MOTYT OBITh UCIIONIB30BaHbI (CM. pa3zen 3.3 JaHHOI IJ1aBbl).

He cymectByeTt o01menpuHsITON MOAEIN BRIOPOCOB JUIsl MPOM3BOJICTBA AIFOMUHUS. TeM He MeHee, TaKue
MOJIEJIH MOTYT OBITh pa3padoTaHbl U MOTYT MIPUMEHSATHCS B MHBEHTapU3alliu TOM MM UHOU cTpaHbl. Ecin
TaKoe MPOU30HJIET, TO PEKOMEHIYETCSI CPABHHUTh PE3YJIbTATHl MOJIEINH C ITOICYETOM 0 YPOBHIO | Wi 1o
YpoBHIO 2, 4TOOBI OIICHUTH 3PPEKTUBHOCTh MOICH. Eciiu Moens naeT npennoiaraeMbie K03 GuimneHTs!
BBIOPOCOB, KOTOPBIC HAXOAATCS 32 Ipe/IeaMi JOBEPUTEIFHOTO HHTEpBaja B 95%, yka3aHHOTo B TaOiuIiax
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BBIIIIE, TO JUIsSl 3TOI0 PEKOMEHIyeTCsl BKIIOUUTh Pa3bsiCHEHHUE B JOKYMEHTALUIO, COAEPIKAIIYIO JaHHBIE 10
WHBEHTapU3AINH, U JKENATeIHHO OTPa3UTh B MIH(OPMAIIMOHHOM OTYETE 110 HHBCHTAPU3AIIHH.

3.4.3 Jlanusvie no ocywecmensaemoit oesamenbHocmu

[TockonbKy perucTpsl 1o BEIOpocam u niepeMenienuto 3arpssauteneii (PRTR) 00baHO He cOO0IIAtOT JaHHBIC
0 OCYIECTBIIIEMOM JISSITENIbHOCTH, TO TaKKe JJaHHbIC B OTHOLICHHH JIFOOBIX 3asBJICHHBIX BEIOPOCOB Ha
YpPOBHE NPOU3BOACTBEHHOTO 00BEKTa HHOT A TPYAHO HaWTU. BO3MOXKHBIM HCTOYHHKOM J[AHHBIX T10
OCYIIIECTBIISIEMOI1 JIeATeIPHOCTH Ha YPOBHE MPOU3BOJICTBEHHOI'O 00BEKTa MOTYT OBITh PErUCTPhI CHCTEM
KOMMEepUEeCKUX 0OMEHOB, TOPTOBJIH Pa3peIleHUsIMU Ha BHIOPOCHI.

Bo MHOTHX cTpaHax HAI[HOHAJIbHBIE CTATHCTHYECKHE CIIYKOBI COOMPAIOT JaHHbIE IO POU3BOICTBY Ha YPOBHE
MPOM3BOACTBEHHBIX 0OBEKTOB, HO TAKHE JaHHBIE BO MHOTHX CIIy4asX SBIIAIOTCS KOHGUACHIHATBHBIMA. TeM
HE MEHee, B HEKOTOPBIX CTPaHaX HAIIMOHAIBHBIC CTATUCTHIECKUE CIY)KOBI SIBIIIOTCS 9aCThIO CHCTEMBI
HWHBEHTapHU3aIMH BEIOPOCOB TaKO# CTPAHbI, TOITOMY, SKCTPAIIOJIALHSI MOXKET OBITH BBITOJIHEHA, 10
HEOOXOMMOCTH, B CTATUCTHICCKON CITy)KOe, obecrieunBas coOI0IcHre KOHPHUIESHITNATLHOCTH TaHHBIX
MIPOM3BOJICTBRA.

4 KayecTBO AaHHbIX

4.1 TMonHoTa

Heo0x011Mo0 ¢ 0CTOPOKHOCTBIO BKITIOUATh BCE BHIOPOCHI, 00pa3yIOIINEcs TIPH TOPEHHH, a TAKKE,
00pasyroliecs B pa3IMiHbIX Mpolieccax. PekoMeHyeTcs pOBEPSTh, ObLIN JTH B ICHCTBUTEIBHOCTH
BBIOPOCHI, 3asBJICHHBIC KaK «BKIIOYCHHBIC Te-Tn00» (IE) B coorBeTcTBHH € Ti1aBoi 2.C.3, BKIIIOYCHEI B
BBIOPOCHI, yKa3aHHBIE KaK BEIOPOCHI ITpu ropernu B riase 1.A.2.b.

4.2 TMpepoTBpaweHne oBOVNHOrO y4yeTa ¢ APYrMMU CeKTOpamu

Iozxcyer ciemyer BECTH ¢ OCTOPOKHOCTHIO, YTOOB! HE MOIYYMIOCH JBOMHOIO MOACYETa BEIOPOCOB,
00pa3syeMbIX B Pa3JIMYHBIX IIPOIECCAX U IIPU FOPEHHH. PEKOMEHIyeTCs IPOBEPATH TO, YTO BLIOPOCH,
3asBiieHHbIE B IaBe 2.C.3, He BKIIOUEHBI B BLIOPOCH, YKa3aHHbIE KaK BEIOPOCH IIPU TOPEHHH B KATETOPUH
ucrounukos 1.A.2.b.

4.3 [poBepKa A4OCTOBEPHOCTU

4.3.1 Kosghpuuuenmeot evropocos no naubvonee oocmynuoii memoouxu (H/T)

OTOT pa3men MpeaoCcTaBisieT HEKOTOPhIe CTaHIAPTHRIE KOHIIEHTPAIINH IS IPOU3BOICTBEHHBIX 00HEKTOB,
NPUMEHSIIOIINX HauboJee JOCTyIHYI0 METOMUKY. boree neranbHas nHGOPMALUS COACPKHUTCS B IOKYMEHTE
BREF (Han6oee gocTymnHas cripaBoYHast METO0I0THUECKas HH(OpMAITUs) 10 IIBETHOW METATypIHA
(EBponeiickas Komuccus, 2001).

Taoauna 4.1 Ko3¢gduunenrsl BbIOPOCOB, CBSI3aHHbIE ¢ HAMTYYIIUMH MMEIOIIUMHUCS TEXHOJOTUSIMU, IS
KaTeropuu ucTo4HuKkoB 2.C.3 IIpou3BoACTBO aJI0MMHUS, IPOLECC ITEKTPOIU3a B
NMPOU3BO/JCTBE NEPBUYHOI0 AJTIOMHUHUS

Koa HaseaHune
KaTteropmsa ncrounuka HO 2.C.3 Mpon3BoacTBO antoMUHKSA
Tonnuso HET
OAHHbBIX
Mpouee [MepBUYHBIV antoOMUHUIA, SNEeKTponu3ep
95% poBepwuT.
3arpsasHutenb 3HauyeHue |EAuHULbI WHTEepBan
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HwxHun | BepxHun

Mbine 1-5|mr/Hm3
MonudToprpoBaHHbLIV yrnesogopos <0.1|Kr/Mr antoMUHus
dropsogopos (HF) <0.2 (mr/ Hm3
Wtoro dpTtopmaa <0.5 [mr/ Hv3

Taﬁ.lmua 4.2 KOS(l)q)I/IIII/[eHT])I BblﬁpOCOB, CBfI3AHHBIC ¢ HANJTYYIIUMHA UMECIOIIUMHUCH TCXHOJIOTUAMH, NJISA

KaTeropu HcTo4yHUKOB 2.C.3 [Ipou3BoACTBO AJTIOMHUHMS, BhIAEP/KKA U Iera3amnus

pacjiaB/JIeHHOro MeTaJjijia U3 NEPBUYHOI0 U BTOPUYHOI0 aJIIOMUHUSA

Kog HasBaHwne
Kareropms ncrounuka HO 2.C.3 [pon3BoACTBO antoMmHUA
Tonnueo HET
OAHHbIX
Mpouee Bblaepkka v aerasauusi pacrnnasneHHoOro Mmetanna
95% poBepwuT.
3arpsasHutenb 3HauyeHue |(EauHuubl WHTepBan
HwxHun | BepxHun
Mbinb 1-5[{mr/ Hm3
S02 <50-200mr/ Hu3
Xnopug <5(mr/ Hv3
dTopug <1|mr/ Hv3
NOX (c ropenkoin ¢ H1u3kum NOX) <100|mr/ Hm3
NOX (€ KMCNOPOAHOTONMNBHOW <100-300 |mr/ Hm3
ropernkomn)

Taoauua 4.3 Ko3¢gduuneHntsl BbIOPOCOB, CBSI3aHHbIE ¢ HAUIYYIIMMH MMEIOIIUMUCH TEXHOJIOTUSIMH, IS

KaTeropuu ncTouHUKOB 2.C.3 [Ipou3BOACTBO AJIIOMHHNS, IPOU3BOICTBO BTOPHYHOI O

AJTIOMUHUA
Koa HasBaHue
KaTteropmsa ncrouHumka HO 2.C.3 Mpon3BoacTBO antoMUHUS
Tonnueo HET
OAHHbBIX
Mpouee MpepBapuTenbHas o6paboTka BTOPUYHOIO antoMUHKWS, NiaBka v NuTbe
95% pnoBepwUT.
3arpsasHuTenb 3HavyeHue |EguHuubI WHTepBan
HwxHun | BepxHuwn
Mbinb 1-5 mr/ Hw3
S02 <50-200| 1t/ HM3
Xnopua <3| mr/ Hw3
®ropua <L mr/ Hw3
NOx <100 mr/ Hm3
NOx <100-300 mr/ Hw3
TOC B Buge C (goxwurarenb) <5-15| 1/ Hw3
TOC B Buge C (onTvmn3npoBaHHoe <5-50| \r/ Hm3
ropexue)
[nokcnHbI <0.1-0.5|mkr TEQ/Nm3

4.4 Pa3spaboTka cornacyemMbiX BPpeMEHHbIX PAAOB U nepecyeTt

Kakasi-to cneruduika oTCyTCTBYET.

PykoBOACTBO NO MHBeHTapu3sauum Bbi6bpocos EMEN/EAOC 2013 20



2.C.3 Npon3BoACTBO aJIlOMUHUSA

4.5 OueHkKa HeonpeaeneHHoOCTn

Kakas-to cnenn¢uka oTCyTCTBYeT.

4.5.1 Heonpeoenennocms 6 Ko3Ighgpuyuenmax ¢v16pocos

Kakas-to cnenn¢uka oTCyTCTBYeT.

45.2 Heonpedenennocmu ¢ OGHHBIX NO OCYULECMEIIACMOUL 0EAMEIbHOCHU

Kakas-to crienuuka OTCyTCTBYET.

4.6 0O6ecne4vyeHMe/KOHTPONb KavyecTBa MHBeHTapusauumn OK/KK

Kakas-to cnenn¢uka oTCyTCTBYeT.

4.7 KoopauHaTHasa npuBsa3Ka

Kakas-to cienuuka OTCyTCTBYET.

4.8 OTYETHOCTb U AOKYMeHTauus

Kaxkas-to crienuduka oTCyTCTBYET.

5 Tmoccapum

AR IPOU3BOACTBO, TEXHOJIOTUA

Iloka3zarenn MMPONU3BOAUTEIILHOCTU B ITIpE€ACIaX KaTCTrOpUN HCTOYHUKOB,
A€ NIPpUMCHACTCA ClICHHUAIbHAA TCXHOJIOTUA

A R TIPOU3BOJACTBO, TEXHOJIOT UL

ITokazarenn IIPOMU3BOJUTEIIBHOCTU B IIPEACIaX KaTCTOPHUHA HCTOYHHUKOB,
rae NpUMEHACTCA CliCHalIbHAA TEXHOJIOTUA

ARHDOI/BBOZLCTBO

ITokazaTenb ocyliecTBIsIEMON AESITEILHOCTH JIJIsl IPOU3BOCTBA U3BECTH

E 00BEKT, 3arpSI3HUTEND

Br1Opocs! 3arps3HuTENeH Mo 0TYeTaM NPOU3BOACTBEHHBIX OOBEKTOB

E 3arpsA3HUTEIIb

BrIOpOCH! onpeneneHHOTo 3arpsa3HUTES

E HUTOTO, 3arpsA3HUTEIIb

CyMMapHOe KOJIMYECTBO BEIOPOCOB 3arpsi3HATENICH IS BCEX
MIPOU3BOJICTBEHHBIX OOBEKTOB B Mpe/iesiaX KaTerOPHH UCTOYHUKOB

EF CTpaHa, 3arpsi3HUTENb

KoaddunmeHnt BoIOpocoB, criennUIHbIN I TOW WIK MHOH CTpaHbI

EF 3arpsA3HUTEIIb

KoaddunmeHnt BBIOPOCOB 7151 3arpsS3HUATENS

EF TEXHOJIOTHS, YMCHBIIICHHASA

KoaddunueHT BEIOPOCOB TIOCIIE MPUMEHEHHSI METOTUKH CHUYKCHHUS
BBIOPOCOB

EF TEXHOJIOTHUA, 3arps3HUTEIIb

KoaddunmeHt BBIOPOCOB 7151 3TOM TEXHOIOTUU B ATOTO 3arpsA3HUTENS

EF TEXHOJIOTHA, HCYMCHBIICHHAA

Koa¢ddurmenT BEIOPOCOB 10 IPUMEHEHHSI METOIMKH CHIDKEHHS BRIOPOCOB

Hpoca‘JI/IBaHI/IC TEXHOJIOTHUS

YacTb MpOU3BOJICTBA, B KOTOPOH HCIIOIB3YETCS CIICU(PHIHAS TEXHOIOTHSI

IIpou3BOACTBO ogrexr

HpOI/ISBO,Z[I/ITeJ'II)HOCTL TOTO WJIX UHOT'O TPOHU3BOACTBCHHOI'O o0beKTa

IIpon3BOACTBO yroro

HpOI/ISBO,I[I/ITeJ'II)HOCTL IO KaT€ropuu UCTOYHUKOB

nychaHeHHe 3arps3HEHUIA

O} HeKTHBHOCTh CHUXKEHHUS BBIOPOCOB
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7 HaBepeHue cnpaBok

Bce Bompocs! 110 JaHHO# IIaBe CIEAYyeT HAPaBIIsATh COOTBETCTBYIONIIEMY PYKOBOIHUTEIIO (PYKOBOAUTEISIM)
9KCIEPTHOU TPYIIIHI IT0 TPAHCIIOPTY, paboTaromieii B pamkax LleneBoii rpymmsl 10 HHBEHTAPH3ALUH U
MPOTHO3Y BBEIOpOCOB. O TOM, Kak cBsizaThes ¢ conpencenarensmu LIITNITB Bb1 MokeTe y3HATh Ha
ourmansaom caiite IITUTIB B Unteprere (Www.tfeip-secretariat.org/).
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