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2.A.1 NMpou3BOACTBO LIeMeHTa

1 O6bwasa nHdopmauus

[Ipon3BoacTBO LIEMEHTA - 3TO OCHOBHOE IPOU3BOICTBO MUHEPAIbHBIX IPOAYKTOB. Bo Bpems
MIPOM3BOACTBEHHOT'O MPOIIECCa IPUPOTHOE CHIPhE U3MENBUAIOT U, TOABEPTHYB 00KUTY MPH
BBICOKHX TeMIIEpaTypax, Mpeodpas3yroT B KIMHKep. KIMHKep 0CcTyKaloT ¥ U3MEIbUaloT BMECTE C
MUHEPaJIbHBIMA T00aBKaMH 10 COCTOSIHUS MTOPOIIIKA, H3BECTHOTO KaK eMeHT. LlemeHT — 310
THIPaBINIECKOE BSDKYIIEE BEIIECTBO, T.€. KOTOPOE 3aTBEpAEeBACT MpH Ho0aBIeHNH BoAbl. LlemeHT
HCTIONB3YETCs B OETOHE IS CBS3U IECKA U TPABHSL.

B 2006 r. B EC-27 Ha 356 npeanpusTtusx ObLT0 Mpon3BeaeHo 266 MiH. T lieMenTa (European
Commission, 2010). EsxeiHeBHAs TPOM3BOAUTENBHOCTh KPYITHBIX [IEMEHTHBIX 3aBOIOB OKOJIO
4 000 T uemeHra.

BrIOpOCHI OT 00KUTa B IIEMEHTHOW TIedr 00YCIIOBIICHBI (PH3NYESCKUMU ¥ XUMHUYECKUMH
PEaKIMAMH CHIPhEBBIX MATEPHAIOB M TOILTNBA. OCHOBHBIC COCTABIISIOIINE OTXOISIINX Ta30B 3TO
a30T U U30BITOYHBIH KHUCIOPO U3 BO3/yXa, MIOCTYIIAOIIETO B 30HY FOPEHHS, U THOKCH]I yriiepoa
1 BOJia, 00pa3yroecs B pe3yJibTaTe TOPEHHUS ChIPbSI.

OTxonduiye ra3pl TAKKE BKIIOYAIOT B c€0S MEJKHE YaCTUIIbI TIBLIH, JUOKCUIBI CEPBI, OKCUIBI
a30Ta, OKCHIBI YTIEPOAa, XIOPUALL, (PTOPUALI, aMMHAK B HEOOJIBIIIOE KOTHIESCTBO OPTaHIIECKUX
COEIMHEHUHN U TSDKEIble METaJIbI.

IlemMeHTHas MPOMBIIUICHHOCTD, KaK ¥ JII00ast Ipyras IPOU3BOACTBEHHAS IESITENLHOCTD, B
OTHOILICHUH OXPaHBI OKPYXKAOMIEH CPebl )KECTKO PEryIUpyIOTCS HAIMOHATBHBIM 1
MEXIYHApOIHBIM 3aKOHOATEIHCTBOM. [103TOMY B OomnbIleil cTeneH: ypOBHU BEIOPOCOB 3aBUCAT
OT OYHCTHUTENIFHBIX YCTAHOBOK, UCTIOIB3YIOIINXCS I COOTBETCTBHS YCTAHOBJICHHBIM HOPMaM
BBIOPOCOB.

B GonbmnHCTBE CTpaH 3aBOABI 110 IPOM3BOACTBY IIEMEHTHOT'O KJIMHKEPA, CKOpee BCero, OyayT
OTHOCHUTBCS K «KITFOYEBOH KaTETOPUI» HCTOYHUKOB BEIOPOCOB OTHOCHUTENHHO OJTHUX
3arpsA3HAIOIINX BemecTB (cM. 0030pHYyIo [ 1aBy o MeTonoaorudeckomy Beioopy, Yacts A
PykoBoziCTBa) M K «HE KIIFOUEBON KaTETOPUI» OTHOCUTEIBHO JAPYTHUX 3arPsI3HUTEIICH.

IMpouecc ropeHus B IEeMEHTHOH MeYH ABISSTCS HEOThEMIIEMO# YaCThIO MPOM3BOICTBEHHOTO
nporecca, B KOTOPOM TOIUIMBHAS 30J1a CTAHOBUTCS YacThIO [IEMEHTHOTO KIMHKepa U
SHEPreTHYECKUE 3aTPAThI CBS3aHbBI C 00Pa30BaHMEM COCTABIISIOIINX KIHHKepa. [loaTomy
3aTPYAHUTENBHO PAa3/EIIUTh MPOIIECC U BHIOPOCH, 00pa3yIoIHecs Mpy ropeHud. Tak Kak Bce
3arpsI3HAIOIINE BEIIECTBa B O0bIeil cTeneHn OynyT 00yCIOBIEHBI TOIIIMBHBIM CBHIPBEM, TO
BBIOPOCHI OT TEPMHUYECKON 00paboTKH OyayT paccmarpuBathest B kateropun 1.A.2.f
«[Tpon3BOACTBEHHAS TIPOMBIILUIEHHOCTD U CTpOuTeNbeTBO (O0xuranue) - JIpyroe». B stoii [nase
Tabnuma ko3¢ uIeHToB BEIOPOCOB METOIA YPOBHS 2, 00YCIIOBICHHOT'O IPUMEHSIEMOM
TEeXHOJIOTHEH, OyJIeT coiepikaTh B cede HHMOPMAITHIO O BRIOPOCAaX OT TOPEHUS B MPoIecce
LEMEHTHOT0 MPON3BOCTBA.
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2.A.1 NMpou3BOACTBO LIeMeHTa

2 OnuncaHue UCTOYHMKOB BbIOPOCOB

2.1 OnucaHue npouecca NpousBoACTBa

B cpennem nmpon3BoACTBO IIEMEHTA BKJIIOYACT B CeOS YEThIPE CTYIICHU:

e JloObIua 1 MOATOTOBKA CHIPHS;

o OOXWUT 11 IPOU3BOJICTBA KITMHKEPA;

e (CMemmMBaHUe U U3MENTbUEHUE KIIMHKEPA 10 KOHCUCTEHIINU [IEMEHTa;

e XpaHeHHe, YIaKOBKA U JOCTABKA [IEMEHTA.

2.1.1 Jlo6vlua u noozomoeka colpvs

ChIpseM A7l IPOU3BOACTBA LIEMEHTA SIBJISIETCS] CMECh MHHEPAJIOB, BKIIFOYAIOIAs B ce0s OKCHA
KaJIbIUsl, OKCUJI KPEMHHUS, OKCHJ] aTFOMUHHUSI U OKCHJI Jkeste3a. OCHOBHOE ChIphe, BKIIFOUast
W3BECTHSK, Mell, Mepreib, TJIMHUCTBINA ClIaHel] WiIH TJIMHY, T0OBIBAOTCS B Kaphepax. B
OOJIBIIMHCTBE CITy9YaeB Kaphep pacroyiaraeTcs BOII3M 3aBona. [locie mepBHIHOTr0 H3MeIbYeHIUs
CBIpbE MEPEBO3AT Ha LIEMEHTHBIM 3aBOJ U XpaHEHHs U nocieaytommeil 0opadotku. [pyrue
CBIPBEBBIC MAaTEePHAJIbI, TAKHE KaK OOKCHUTHI, JkeJie3Hasl py/a, JOMEHHBIN IUTaK, MECOK MK
MaTepualbl BTOPUYHOTO MCIIOJIb30BaHUS IOCTABIISIOTCS Ha 3aBOJI M3BHE.

Jliis mpousBocTBa 1 T IEMEHTHOTO KJIIMHKEpa HE0OX0IMMO OKOJIO 1,57 T CBIPBSL.

CLIpLeBLIe Marepualbl B H606XOIII/IMI>IX IponmopuuAX U3MEIIbYAI0TCA U CMCIIHUBAIOTCA 10
COCTOSIHUSI TOMOT'€HHOM cMEcH, yI[OBJ'IeTBOpSIIOH_[eﬁ KECTKHEC Tpe6OBaHI/I$[ OTHOCHUTCJIBHO TOHHMHA
IIOMOJIa 1 XUMHUYCCKOI'0 COCTaBa.

2.1.2 Obscuz ona npou3zeoocmea KiunKepa

JTa 4acTh MPOU3BOACTBEHHOIO MIpoIlecca SBISIETCSl HanOoJiee BaXKHON B OTHOLICHUN
SHEPro3arpar, MOTEHIINANA BPEIHBIX BEIOPOCOB, KOHTPOIIST KA4eCTBA M LICHEI.

O0pa3oBaHre KIMHKEpa MPOMCXOINT B IIEMEHTHOH ITe4H, TIe MUHEPAIBI CHIPEEBON CMECH IO
BO3/JIEIICTBHEM BBICOKMX TEMIIEPATYp NPEBPALLAOTCS B HOBbIE MUHEPAJIBI C THAPABINYECKUMHU
CBOMCTBaMU. MeNKKe YacTHIIbl CBIPhEBON CMECH NMEPEHOCATCS U3 XOJIOJAHON YacTy Ne4H B
TEILTYI0, B TO BPEMsI KaK IBIMOBEIC T'a3bl JBUTAIOTCS B 0OPaTHOM HAIPaBJICHHUH: U3 TOPSUCH YacTH
B XOJIOJHYI0. DTO oOecreurBaeT d3(p(HEKTUBHYIO TEILIO- U SHEPronepenavy ChipbeBOi CMecH, a
Takke 3pPeKTUBHOE yaaleHne 3arPA3HAIONNX BEIeCTB U 30161, [Ipy 00)KUraHuM B IEMEHTHOM
[I€YH CHIPHEBAsi CMECh BBICYILIMBAETCSA, IIOOIPEBAETCS, CHOKUTAETCS U CIIEKAETCs B KIIMHKED,
KOTOPBIN 3aTeM OBICTPO OXJIAKIACTCS BO3AYXOM U CKIaIUPYETCSI.

OCHOBOMOJIATAIOUINE XUMHYECKHE TPOIIECCH IPU MPOU3BO/ICTBE [IEMEHTA HAYMHAIOTCS C pachajia
KapOoHara kansiws npu temreparype 900 °C, B pe3ynbTaTe KOTOPOro 00pa3yercst OKCHA KallbInsA
(CaO) u Beimensiercs yriuekucbiii a3 (CO,). DTOT Hporece Ha3bIBAETCS KaabIIUHUPOBAHME.
Janee HauMHAaETCS MPOLIECC MPOU3BOICTRBA KIMHKEPA: IIPH BEICOKUX TeMIeparypax (00BIMHO
1400-1500 °C) okcua KanbIust BCTYIIAET B PEAKIUIO C JHOKCHIOM KPEMHHUSI, OKCUIOM QITFOMIHUS
W OKCHJIOM KeJie3a AJisi 00pa3oBaHMs CHIIMKATOB, AIFOMUHATOB M (DEPPUTOB KANBIH, KOTOPBIE U
COCTABISIIOT KIMHKep. Ilociie 3Toro KimHKep ObICTPO OXJIAXKIALOT.
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2.A.1 lNpon3BOACTBO LileMeHTa

LlemeHTHASI TPOMBIIIIICHHOCTh XapaKTEPH3YeTCsl BRICOKOH YHEPro3aTpaTHOCThI0. TeopeTnyeckas
MOTPeOHOCTH B TEIIOBOH SHEPTUH IS 00eCcIIeYeHUsI XUMHYECKUX/ MUHEPAIOTHYECKUX PEeaKIii
JUISL IPOU3BOJICTBA KIMHKEpa (UCKIIOYast CYIIKY U IPEABAPUTEIIbHBII TOJOIPEB) COCTABIISIET

1 700 MJIx/T kimakepa. DakTHYecKas MOTPEOHOCTh B TEIUIOBOW 3HEPTHUU B Pa3IMYHBIX 110 THITY
U pa3Mepy LEMEHTHbIX neyax cocrapiset npumepHo 3 000 — 6 500 M/Dx/T knunkepa (European
Commission, 2010).

Jlnst obecnieyeHus POM3BOACTBEHHOTO MPOIECca TEIUIOM M SHEPTryei MOKHO HUCIIOIb30BaTh
pasHble BUABI TowmBa. B EBporie OCHOBHBIME OpraHHYECKUMU BHIAMU TOILIMBA SBJISIOTCS YTOJb
1 HePTsIHOHM KOoKc. CTOMMOCTh HETH 1 Ta3a 00BIYHO MEIIAI0T UX UCTIONB30BaHuI0. OTHAKO
BBICOKHE TEMIIepaTypbl U JUTUTEIbHOE BpeMsi IpeObIBaHMSI TOILTUBA B I1€YH 00YCIIaBIHBAIOT
BBICOKHI IOTSHIIUAN JUIS PACIIaa OPraHNYECKHUX BEIIeCTB. Tak MOSBISETCS BO3MOXKHOCTh
MCIIONIb30BaTh Pa3iIMUYHbIC BUIBI Mycopa 1 Ouomaccy. Mcronbp30BaHieM Takux, MEHee JI0POruX,
BHJIOB TOILTHBA YBEIMYIIOCH 32 MOCIEIHUE 15 JeT.

OCHOBHBIMH COCTABJISIOIIUMH TOIIJIUBHOM 30JIbI SBJISIOTCS AUOKCU KPEMHUS, OKCUI aJTIOMUHUA
U METAJUIMYCCKHUE COCAUHCHU S, KOTOPBIC CTAHOBATCA YaCThIO KIIMHKEPA.

2.1.3 Cmewusanue u usmenvuenue UEMEHMHO20 K/IUHKepa

[TopTiaHaIeMEHT MOTy4YatoT IMyTEM COBMECTHOTO U3METbUEHUS [IEMEHTHOTO KIIMHKepa 1
cynb(paToB, TAKUX Kak TUIC ¥ aHTuapu. Cynb(aTel HEOOXOIUMBI ISl JOCTHXKEHUS
TpeOYIOMUXCS XapaKTEPUCTUK CXBATHIBAHUS IeMeHTa. CMeIIaHHbIH IIeMEHT (KOMIO3UTHEIH)
BKJIOYAET B ce0s Apyrue 3JIeMEHThI, TAKHE KaK IPaHyIUpOBaHHbBIN TOMEHHBIN IIJIAK,
HATypaJbHBIA WM UCKYCCTBEHHBIN MYIIOJIaH, U3BECTHSK WM HHEPTHBIC HATIOJIHUTENH. DTH
I00aBKH MOTYT OBITh U3MENBUCHBI BMECTE C KIIMHKEPOM, WIIH MOTYT HY)KIAThCS B OTACITBHOMN
CYLIKE ¥ U3MEJIbUYECHUU.

2.1.4 Xpanenue, ynakoska u 0ocmaska yemenma

LlemeHT XpaHUTCS HA CUJIOCHBIX ckiafax. Pa3sHble BUIIbI IEMEHTA XpaHATcs pa3nenbHo. U3
CHJIOCOB LIEMEHT I'PY3AT Cpa3y B aBTOAOPOKHBIE, KEJIE€3HOIOPOKHBIE LIUCTEPHBI UM HA TPY30BbIE
CyZa WU TepeBO3sT Ha (pacOBOUHBIC CTAHIIUH.
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Chapter 1.A.2.f
Chapter 1.B.# l

Raw materials
handling

i imestone
é/}? Clinker Cer:;ﬁnt Cement

Pyroprocessing Milling Bagging

Puc. 2.1 IIpousBoacTBo HeMeHTa. BhIOpocskl, o6pa3yomuecss NpH rOPeHUH, 0TMeYeHbI

KPaCHBbIM, BBIOPOCHI, 00pa3yommuecst B pe3yJibTaTe NMPOU3BOICTBEHHOr0 Mpoiecca, -
cHHHUM. BeIOpochl oT 100b14M chIpbsi paccMaTpuBaloTes I'iiase 1.B.1.a, a BIGpochI
oT ckuranus Tommusa B [nase 1.A 2.1,

2.2 TexHonorusa

CymiecTByeT 4 OCHOBHBIX TEXHOJIOTHUECKHX CIIOcOo0a IIPOM3BOJICTBA IIEMEHTA: CyXOH, ITOyCYyXOii,

MOKPBIA U MTOTYMOKPBIN:

Ipwn ncronp30BaHNH CYXOTO CIIOCO0A CHIPhE M3MENTBUAETCS M CYIITUTCS IO COCTOSTHUS
CBIIIYYEro MOpoIIKa. JTa cyxas ChIPbeBasi CMECh IOCTYIAET B [I€Yb NPEBAPUTEIHHOTO
nojorpena (IMpeKaJbIMHUPOBAHUE) HIIH B 60JIee PEIKUX CIydasX B MEUICHHYIO CYIIMIBHYIO
eYb.

Iomycyxoii cnocob xapakTepu3yeTcst TeM, UTO ChIPhEBasi CMECh IPAHYIIUPYETCS C
n00aBIeHNEM BOJIBI M 3aTEM MOCTYIAET Ha PEIIEeTKY OAOTPEBA, HAXOASIIYIOCS Mepest IIeUb0
WY B JUIMHHYIO BPAIAOILYOCs T1€Yb.

ITpu MokpoMm criocoGe ChIpbe (0OBIYHO BHICOKOH BIaXKHOCTH) U3MENBUACTCS B BOJE J10
KOHCHCTEHIMH >KUKOro 1u1ama. 3aTeM LUIaM [IOCTYNaeT UM cpasy B [edb, UM BHAYAJIE B
CYIIHIIKY.

ITpwn moxymMoxpoM crioco6e KUAKUH Iu1aM 00€3BOKMBAeTCs B GUIBTP-TIpecce. 3aTeM CyXoi
11JIaM FPaHyJIUpPYeTCs U MOJAETCS Ha PELIETKY IPEeABAPUTENLHOTO OI0TPEBa UK Cpa3y B
CYIIMJIKY JUIsl IPOU3BOACTBA ChIPHEBOI cMecH.

BLI60p TOr0 WJIM MHOTO CIocoba IMPOM3BOJCTBA B OCHOBHOM OIIPCACIIACTCA BIaXXHOCTHIO

MaTeprana (BIKHBIN WK cyXoii). MOKpBIH crtoco0 MPOU3BOICTBA SBISETCS Oolee

9HEPro3aTpaTHBIM H, CIEIOBATEIbHO, O0Jiee TOPOTOCTOSIINM.
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2.A.1 NMpou3BOACTBO LIeMeHTa

[opsiumne 3epHa KIMHKEepa HEOOXOIUMO OBICTPO OCTYIUTH, YTOOBI COXPAHUTh UX
THTPOCKOIMYECKHe CBoicTBa. [109TOMY KIIMHKEPHBIE XONOAMIEHUKY SBISIFOTCS YACTHIO
LEMECHTHO# [eYr M IOMEIIA0TCS cpa3y 3a ropsiucit crenoi meun. KimmHkep oxmakmaercs
aTMOC(epHBIM BO3/IyXOM, KOTOPBI 3aTeM UCIONb3yeTCs B Iedn. YacTh ropsuero Bo3ayxa TakKe
MOJKET UCIIOIB30BATHCS ISl MPOCYIIKH TBEPABIX BHOB TOILTHUBA U CHIPHEBBIX MaTEPHUATIOB WU
MOJKET BBIOPACBIBATLCS OOPATHO B aTMOChepy.

W3menpyenue CHIpbEBBIX MATEPHAIOB, TOIUIMBA U [IEMEHTa OOBIYHO IPOUCXOAUT B OONBIINX
TPaHyIIATOPaX, TAKKE MOTYT HCIIOIB30BAThCA IIAPOBBIE MEIBHUIIBI U IIpecc-0eTyHEL.

2.3 BbIOGpochl

OCHOBHEIE BRIOPOCHI OT IPON3BOJICTBA [IEMEHTA — ATO BEIOPOCHI B BO3/IyX, BO3HHUKAIOIIHNE BO
BpeMs paboThl IIeMEeHTHOH 11eul. BeIOpockl oOpa3yercs B pe3ynbTare (PU3NISCKIX U XUMHUSCKUX
peaxuuii ChIphs U TOTUTHBa. OCHOBHBIMHU COCTABIITIOIIMME OTXOISIITIX Ta30B SBISIOTCS a30T U
MU30BITOYHBINA KUCIOPOA, 00pa3yroIInecs U3 BO3ayXa JJisl TOPEHUs, U YIIIEKUCIIBIN ra3 ¥ Boja,
o0pazyromIrecs U3 CEIPHEBOTO MaTepHaia M B pe3yJIbTaTe MpoIecca TOPEeHHst, KOTOPHIH SBISETCS
HEOTHEMIIEMOH JacThIO IpoIlecca IMPON3BOACTBA IieMeHTa. OTXOIIINE Ta3hl TAKXKE COAEPKaT B
cebe HeOOoIIBIION 00beM 3arpsA3HAIONINX BO3AYX BEHIECTB. DTH 3arpA3HSIONINE BEIIECTBA ObUIH
nepeunciieHsl B “CrpaBoYHMKE 10 HAMITYYIINM UMeroImuMces Texaonorusim” (Best Available
Techniques Reference) (European Commission, 2010):

e okcuabl azota (NO,);

e nmokcu cepsl (SO,) u npyrue CoeMHEHUS Cephl;
®  IbUIB;

e JeTyuue opranmdeckue coenuHenus (JIOC);

e monuxjopupoBaHHble quOeH30aroKCUHBI ([TX/]/]), monuxmopupoBaHHbIC
mbenzodypansl (IIXJ1D);

®  METAJUIBI M X COEJNHEHHS,
e  (droposomopox (HF);

e xjoposomopox (HCI);

e okcup yriepona (CO);

o ammmuak (NHs).

B nanHO# ri1aBe paccMaTPHBAIOTCS TOIBKO BRIOPOCH TBEPABIX YaCTHII, BO3HUKAIOIINE B
pe3ynbTare padoThl IEMEHTHBIX 3aBOJIOB, B OCOOCHHOCTH B PE3yJIbTaTe MOATOTOBKHU H
MOCIIEAYIOMIUNA 00pabOTKU CBHIPhs. BEIOPOCH! OT pabOTHI IEMEHTHOM MeYH BKIIIOYAIOT B ce0sl
BEIOPOCHI, 00pa3yroIIrecs TP TOPEHIH U BEIOPOCH B Pe3yIbTaTe MPOU3BOACTBEHHOTO IIpoIiecca.
OxHako noJpazymeBaeTcs, 4To BEIOPOCH OCHOBHBIX 3arpsi3Hsromux Bemiects: NOy, SOy, CO,
HeMeTaHOBBIe JeTyune oprannueckue coenuHennss (HMJIOC) u NH3, a Takke TspKenble MeTauIbl
Y CTOMKHE OpraHMYeCcKue 3arpsi3HUTENU IPOUCXOAAT B pe3ysibTaTe ropeHus Tomiusa. [loaromy
3TH BBIOPOCHI paccmarpuBaioTes B [nase 1.A.2.f, koTopast mocBsIIeHa CXKUTAHUIO TOIIMBA B
[IEMEHTHOM MPOMBIIIUIEHHOCTH. DTO HE 03HAYAET, YTO BBIIICO3HAYCHHBIC 3arPSA3HSIONIIC
BEIECTBA HE MPOU3BOAATCA B PE3yJIbTaTe MPOU3BOACTBEHHOTO MpoIecca, HO, T.K. HEBO3MOXKHO
Pa3aenuTh BBIOPOCHI OT MMPOU3BOACTBEHHOTO MPOIlecca U BBIOPOCHI OT CKUTaHUS TOTUTUBA MPU
MIPOM3BOCTBE IEMEHTA, OBUIO PELIEHO PACCMOTPETh 3TU BEIOPOCH! B OTACIBHOI TIaBe,
MOCBSIIIEHHON CKUTAHUIO TOTUIMBA.
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2.A.1 NMpou3BOACTBO LIeMeHTa

Bo Bcex LHEMCHTHBIX II€Yax, TBCpI(LIﬁ MaTtepurall NEpeEMEIINBACTCA C TOIIOYHBIMHU I'a3aMH. Taxoe
CMCIIMBAHUC BIUACT Ha BI)I6pOC 3arpsA3HAOIUX BEUIECTB, T.K. TBepI[LIfl MaTepHrall BbIIIOJIHACT
POJIb BCTPOCHHOT'O OYHUCTUTEIIA BO31yXa, KOTOpBIﬁ a6cop61/1pyeT ra3bl UJIKM Ha TIOBECPXHOCTU
KOTOPOI'0 OHM KOHACHCUPYHOTCHL.

NOy mosry4aroTcsi TPy TOPEHUU B PE3YIIbTaTe PEAKIHH a30Ta ¢ KUCIOPOAOM, IPUCYTCTBYIOIIEM
WJIM B BO3JyXe, UCTIONb3yroneMcs Juist TopeHus (TeruioBbie NOy), Wi B TOIUTUBE (TOTIIMBHBIE
NO,). TertoBsie NOy o6pasyrorcst mpu Temmeparype Boime 1200°C. Termnossre NOy
npeoOIagaroT u3-3a MPUMEHEHUS BBICOKHAX TEMITEpaTyp B IIEMEHTHBIX medax. OKcua a3ora
COCTaBIsAET OKOJIO 95%, a muokcua azora oxoyo 5 %.

Bri6pocer SO, B niepByro ouepeib 00YCIOBICHBI HATUMIMEM JIETY4eH Cephl B CBIPhEBOM
Marepuaie. Jta cepa B Buae SO, BEIOpachIBaeTCs CO CTOPOHBI HU3KOTEMIIEpaTyPHON YacTH MEUH.
Ipu BBICOKHX TeMIIEpaTypax cepa, IPUCYTCTBYIOLIAs B ChIPbe B BHIE CYJIb(ATOB, paciaaaercs
TOJIBKO YaCTHYHO M TMPAKTHYCCKH MOTHOCTRIO 3a0upaeTtcs u3 neuu ¢ KimHkepom. Cepa,
TMOTaIAloMIas B IeYb BMECTE C TOILUTMBOM, BCTYIIUT B PEAKIHUIO C KHCIOPOAOM 10 00pa3oBaHUs
SO, 1 He IpUBeIeT K 3HAYUTEIBHBIM BEIOpocaMm SO,, T.k. SO, 00pa3oBaHHBIN B TOpSYCH YacTh
MeYH, IPOpearupyeT ¢ aKkTHBHBIMU MEJIKMMU YaCTUIIAMHU CBIPHEBOTO MaTepuaja B 30HaX
CIIEKaHMs1, KAIBIIEHUPOBAHUS U B TOPSUEH YaCTH MPEABAPUTEIHLHOTO MOA0TPEBa.

OO0pa3zoBaHHe TBUTH (BKITFOYAsT TBEP/IbIC YACTHUIIBI) BCeT1a OBLIO HAN0O0JIee OCTPON 3KOJIOTHUSCKOM
mpoOIeMOii B IIEMEHTHOM MPOU3BOICTBE. OHAKO ceiiuac BEIOPOCHI MBLIH COKPATHIINACH U
KOHTPOJHUPYIOTCS BEICOKO3(PeKTUBHBIMEU (HuiibTpamut. OCHOBHBIMU HCTOYHUKAMU TTBLTH
SIBJISIFOTCSL IBIMOBBIE TPYOBI LIEMEHTHBIX Hiedell. Kpome 3Toro, BO3HUKAIOT HEKOTOPbIE
HaTpaBIICHHBIC BRIOPOCHI MBUTH, CBA3aHHBIC C M3MEIBYCHUEM (CBIPhS, TOIUIUBA, IEMEHTA), U
paccesiHHbIe BBIOPOCHI, KOTOPbIE MOI'YT BOSHUKHYTh B PE3yJIbTaTe XPaHEHHS M MOTPY3KHU CHIPbS,
TOIUINBA, KIIMHKEPA, IEMEHTA, a TAKIKE B Pe3yJIbTATe UCIIOIb30BAHMS TPAHCIIOPTHBIX CPEIICTB Ha
TEPPUTOPUH POU3BOCTBA.

Xtopuap! 1 GTOPHABI MOTYT TIOTIACT B CHCTEMY U3 CHIPbS M / Wi TorumBa. OCHOBHAS 4acTh
YJIaBJIUBACTCA MCJIKUMU TBEPAbIMU YaCTUIIAMU ChIPLEBOI'0 MaTCpUrajia U BBIXOAUT U3 €YU BMECTU
¢ ximHKepoM. HebobIioe KoJIMuecTBO BEIOPACKIBACTCS U3 ITEeUH, a0COpOUPYSICh Ha YacTUIIAX
IIBIJIN.

Bri6pocs! netyunx opranndeckux coeanHeHnit, CO 1 NH; MOryT BO3HHKHYTh Ha HauaJIbHBIX
cTaansax o0xwura (MpeBapuTeNbHbIN T0I0TPEB, MPEKATBIIEHIPOBAHHUE), KOT/Ia TPUMECH (TaKHe
KaK OpPraHHYeCKOe BEIIECTBO), IPUCYTCTBYIONIHNE B CHIPbE, CTAHOBSTCS JETYIUMH B Pe3yJIbTaTe
HarpeBaHUs CHIPHEBOH CMECH.

JInOKCHHEI ¥ (hypaHBI MOTYT BOSHHUKHYTH B PE3yJIbTaTe TOPEHHS SJIEMEHTOB YCTaHOBKH, B
3aBHCHMOCTH OT YCTPOMCTBA IT€YN ¥ CaMOTO MPOLIECCa, YCIOBUI TOPEHNUS, ChIPhsI U TUIIA U
yIpaBJICHUS YCTAaHOBKaMHU KOHTPOJIS 32 BeIOpocamu. biaronaps BEICOKMM TeMIepaTrypaM B IeUH
MIPOM3BOACTBO IIeMeHTa B EBporie peako sSBIsIeTCs CyIecTBeHHOM mpuunHoii Beiopoca ITX /11 n
IIXI®, naxke eciiv B KAYECTBE TOILJIMBA IPUMEHSIIOTCS OMACHBIE OTXO/IbI.

MeTasutsl, omnaaoye B Iedb C CHIPhEBBIM MAaTEPHAIOM HIIH TOIIMBOM, BITOCJICACTBUH OyIyT
MIPUCYTCTBOBATh MM B OTXOJaX TOPEHUS, HIU B KIIMHKEPE. boJbIIas 4acTh TKENbIX METALIOB
ocTaetcs B KIHHKepe. KpaiiHe neTyune MeTasiel, Taknue Kak pTyTh U TalUi, HE OyayT
cozlepXKaThes B KIIMHKEPE B TOM ke 00beMe, YTO U JIpyrue MeTaibl. [Ipu BBICOKMX TeMIiepaTypax
MHOTHE TSDKEIIbIE METAIUIbl HCIIAPAIOTCA U 3aTEM KOHICHCUPYIOTCA Ha KIIMHKEPE, CBIPLE U
4acTULAX IbLIN.
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2.A.1 NMpou3BOACTBO LIeMeHTa

2.4 Cnocobbl KOHTpoONs

B oTHOIIEHNN OXpaHBbl OKpPYKAIOIIEH Cpe/ibl IIeMEeHTHAs MPOMBIIUIEHHOCTh, KaK U JIK00as apyras
MIPOU3BOACTBEHHAS JIEATENILHOCTD, JKECTKO PETYIHPYIOTCA HAIIMOHAIBHBIM U MEKAYHAPOIHBIM
3aKOHOAATENBCTBOM. I103TOMY B GOJIBIIIEH CTETIEHN YPOBHU BHIOPOCOB OMPEHEISIOTCS, OYMCTHBIMA
YCTaHOBKaMH (HApuMep, MbUICYIIABIHBATEIISIMHE ), HCTIOIB3YIOIIUMHUCS IS JOCTHKCHIS
YCTaHOBJICHHBIX HOPM BHIOPOCOB.

PazanuHbIe TEXHOIOTHU O COKpaIlICHUIO BLI6POCOB B HGMGHTHOﬁ MIPOMBIIIIICHHOCTH JE€TAJIBHO
OIIMCBIBAIOTCs B «Cl’[paBO‘IHI/IKe MO HAWITYYIIUM UMCEIOIMUMCSA TEXHOJIOTUAM» (European
Commission, 2010).

3 MeTogbl

3.1 BbIbop MeTOAa

Puc. 3.1 onuceiBaeT npoueaypy OLEHKH MPOU3BOJICTBEHHBIX BEIOPOCOB B IIEMEHTHOM
MPOMBILUIEHHOCTH. OCHOBA MIPOLIEAYPHI 3aKIIIOYAETCA B CIIEAYIOLIEM:

e Ecnm moctyiHa geTanbHas HHPOPMAIHS U MOKHO HCITOJIb30BaTh 00Jiee BRICOKHIA
METOJIOJIOTHYECKUH YPOBEHbB, €0 HEOOX0IMMO UCTIOIh30BATh.

e Merox ypoBHS | MOXKET UCIIONB30BATHCS TOJIBKO B TOM ClTy4ae, KOria IIEMEHTHOE
MPOU3BOJICTBO HE SIBISIETCS KIIFOYEBBIM [TPOU3BOJCTBOM. DTOT METO/] OCHOBaH Ha
CTaHJAPTHBIX KO3 (HHUITMEHTaX BRIOPOCOB M HAIIMOHAIBHBIX 00beMaX MPOU3BOJICTRA.

e Ecmu ucxomHast KaTeropust SIBIAETCS KIIOUEBON KATETOpUEH, TO JODKEH MPUMEHSTHCS METOT
YpOBHS 2 WK 0oJiee POJABHHYTHIA METO/I, a COOpaHHas HCXO0HAs HH()OPMAITHS TOJDKHA
OBITh IETATLHOW. B 3TOM ciydae cxeMa NpUHATHS PEIICHUA HANpaBisieT OJIb30BaTelsl K
METOAY YPOBHS 2, T.K. MOJIPa3yMeBaeTCs, YTO JIerde coOpaTh HCXOAHYIO HHPOPMALHIO IS
3TOr0 METOa, YeM JJisi MeToJia ypoBHs 3. MeTo1 ypoBHS 2 OCHOBAaH Ha HAIIMOHAJIBHBIX
TEXHOJIOTHYECKH 00YCIOBICHHBIX KOA((HUIIEeHTaX BEHIOPOCOB M KAYECTBCHHOM
MIPOM3BOACTBEHHOM CTaTUCTHKE.

e [IpumeHeHHE MeTO/Ia YPOBHA 3, UCTIOJB3YIOLIETO NETATU3UPOBAHHOE MOJICTTUPOBAHHE
IpoLecca, Ha 3TOH cXxeMe NMPUHATHA PEeLIeHUH JeTalbHO He oka3zaHo. OIHaKo
JeTANM3UPOBAHHOE MOACIHPOBaHKE OyIeT BCETAa IPUMEHSATHCS Ha YPOBHE OTIEIEHOTO
MPENIPUATHS, a PE3YJIbTAaThl TAKOM MOJIENH B CXEME PEIIeHUH MOKHO ONPEIENIUTh KaK
«uH(}OpMAITUIO Ha YPOBHE MPEIITPUATHS.
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Puc. 3.1 Cxema npuHATHS pemienuii 1usi kareropun 2.A.1 IIpou3BoacTBO HeMeHTa

3aBo/Ibl, NPOU3BOJAIINE LIEMEHT, MOTYT HE CUUTATHCS KIIOUEBOM KaTeropuei B OTHOLIEHUH
OJITHUX 3arpsA3HAIOLIMX BEIIECTB, HO MOTYT ABJISATHCS TAKOBBIMU JJIS IPYTHX. Takke B HEKOTOPBIX
CTpaHax HEOOXOIMMO OTYHTHIBATHCS B HATMOHAIFHOM PETHUCTPE O BRIOPOCAX HEKOTOPBIX
3arpsI3HAIOIINX BEUIECTB, MPOU3BEACHHBIX OTACIBHBIMH MPENNPUATUIMEU. B 3TOM cityuae, BEICOKa
BEPOSITHOCTB TOTO, YTO B OOJBIIMHCTBE CTPaH OYAyT IPUMEHSATHCS BCE TPU METOa IS
omnpeeseHuss 00beMOB BHIOPOCOB 3arps3HAONINX BEIIECTB MPH IPOU3BOJICTBE LIEMEHTA.

ITpon3BOACTBO IIEeMEHTA BKIIOUAET B c€0sI BEIOPOCH OT CXKUTAHHS TOIUINBA U 00pabOTKHU CHIPHSI.
Bce BbIOPOCHI, CBSI3aHHBIE C CKUTAaHUEM TOILIMBA paccMarpuBatores B [mase 1.A.2.f. OmHako 310
HE 03HAYaeT, YTO ITH BBHIOPOCHI MOTYT BO3HHUKATh TOJIBKO B Pe3yJIbTaTe rOpeHHs TOILIHNBA.
Hamnpumep, cbipbeBbie MaTepUalibl MOTYT CTaTh IPHYMHON BHIOPOCA TSKEINIBIX METAJLIOB
JFOKCHIA CEPBI.

Ho T.x. MBI Ipeinonaraem, 9To MEepBONPHYNHON OOIBIIIEH YacTH 3THX BEIOPOCOB BCE K€ SBISCTCS
TOILIMBO, & HE CHIPEEBON MaTepHall, BCE BRIOPOCHI, 32 MCKIIOYEHUEM TBEPIBIX YACTHI
paccmarpuBatorcs B ['mase 1.A.2.T.
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2.A.1 NMpou3BOACTBO LIeMeHTa

3.2 MeTtoa ypoBHSA 1, cTaHAApPTHbLIN

3.2.1 Anzopumm

Merton ypoBHs 1 1u1s pacueTa BEIOPOCOB OT IIEMEHTHOTO IIPOU3BOJICTBA UCTIONB3YET odIiee
YpaBHEHUE:!

E AR X EI:pollutant (1)

pollutant = production

rue.
¢ Epoiiutant BBIOPOCEI 3arpA3HAIOMIMX BEILECTB (KI')

®  ARproduction TOZIOBOE TIPOM3BOACTBO LIEMEHTA (T)

¢ EFgoiutant K03 unueHT BeIOPOCa COOTBETCTBYIOLIETO 3ar PA3HAIONIETO BEIeCTBa (KT
3arpsI3HSIONIETO BEMIECTBA / T MPOM3BEIECHHOTO [IEMEHTA)

OT0 ypaBHEHHE NMPUMEHSETCS Ha HAIIMOHAJILHOM YPOBHE U MCIIOJNIb3YeT HAI[MOHAIbHBIE
CTaTHCTHYCCKUE TaHHBIC O TIPOU3BOJICTBE IIeMeHTa. MHpopMaIms o Mponu3BoICTBE IIEMEHTa,
MOAXOISIIAst A7l OLEHKH YPOBHS BBIOPOCOB OoJiee MPOCThIMU crioco0amMu (MeToJjaMu ypoBHEH |
1 2) NIUPOKO JOCTYITHA U3 cTaTUCTHIecKuX exerogankoB OOH wminy HarmoHamsHOW CTAaTUCTHKY.

KoaddunueHTt BRIOpOCca YIUTHIBACT «CPEIHIO0» WIIA OOBIYHYIO TEXHOJIOTHIO U CHCTEMY OYHCTKH,
MPUMEHSIEMYIO B CTPAHE, U BKIIIOYACT B Ce0s pa3IMIHbIC TOAMPOIICCCHI IIPOU3BOICTBA IIEMEHTA C
MOMEHTA TIOCTYIICHUS ChIPBS B IPOM3BOCTBO U IO OTIPY3KU KOHEYHOI'O TPOYKTA.

B cnyuae, ecniu mpuMeHSIOTCS 0COObIE MEPBI 0 CHIKEHHIO BEIOPOCOB METOI YPOBHS |
MIPUMEHSATCS HE MOXKET, U HEOOXOIUMO BOCIIOJIb30BATHCS METOIAMH YPOBHEH 2 Hiv 3.

3.2.2 Ko3gpgpuyuenmut ev16pocoé no ymonuanuio

JIJ1 ucnonp30BaHus MeTo/1a YpOBHS 1 HE0OX0AMMO 3HATh KO3(PHUIIMEHT BHIOpOCA I BCEX
3arpsI3HSIOIIMX BEIIECTB, BO3HUKAIIMX HA MPOTSHKSHUH BCEX MPOLIECCOB MPOM3BOJICTBA C
MOMCHTA MOCTYIJICHUS ChIPbA B IPOU3BOACTBO U A0 OTTPY3KHU KOHEYHOT'O MPOAYKTA.

KoaddunmenTsr BEIOPOCOB M0 YMOTYAHUIO /7Sl IEMEHTHON MPOMBIIIIICHHOCTH TIPUBEICHEI B
Tabmure 3.1. Koadpumments BeiopocoB OKBY - 310 OKpyTIeHHBIE pe3yIbTaThl, OCIUTaHHEBIE
KaK CpeiHee Juana3oHa BEIOPOCOB, MokasaHHoe B Tabmuiie 1.23 nmepecMOTpeHHOT0 TOKYMEHTa
BREF (European Commission, 2010). Tnanaszon BREF oGbsicasieTcst kak 95% - n0BepUTEIbHBIIN
WHTEPBAJ, B TO BpeMsl Kak CpeljHee TeOMETPHIECKOe 3TOTO ANara3oHa MpeICTaBIeHO KakK
3HaueHue (hakTopa BHIOPOCOB B HIDKENPUBEACHHOM TabmuIle. ITO cpellHee 3HAUYSCHHE OMHUCHIBAET
CUTYalu1O B IIPOMBIIIJIECHHOCTH, KOr'la HEC CYHICCTBYET HAIIMUOHAJIbHBIX 3HAYCHU I npeaAcIbHO
JOTYCTHMBIX BEIOPOCOB M 3aBOJICKON OTYETHOCTH IO BEIOPOCOM OTJIENBHBIX 3aT PSI3HAIOIINX
BEIIECTB (B 3TOM CiIydae JOJDKHA UCIOJIB30BAThCS MeToAb! ypoBHEil 1 nnu 2). KoaddurmenTs!
BeIOpoCcOoB it UY a5 neMeHTHOI nmpomblinuieHHocTH Oepytes u3 US EPA, 6a3a naHHbIX
SPECIATE, Bepcust 4.3 (US EPA, 2011).

Hudpel, npencraBiaeHHbIE B TaOmHUIIE 110 KO3 (UIIEHTaM BEIOPOCOB, pACCUMTAHBI HCXOS U3
cpexrero 2 300 M*/T kiuHKepa i 1 MIIH. T KIHHKEpa B Tof1a. JIOKYMEHT 10 KOMIUICKCHOMY
npefoTBpalleHuto u koutpoiio 3arpsisaenus (IPPC BREF ,European Commission, 2010)
oTMeYaeT ocoOble TETI03aTpaThl B MpoIiecce MPOU3BOCTBA KiuHKepa, mpumepHo 3 000 to 6 500
M/Ix/T KxTHHKEpa, B 3aBUCHMOCTH OT THIIA TOILIMBA U CIIOCO0a MPOU3BOACTBA (MOKPEIH WITH
CyXoif). BEIOpOCHI, BO3HHKAIOMIHE B pPE3yIbTaTe CKUTAHUS TOIUINBA, PACCMaTpHUBAIOTCs B [1aBe
1LA2f

Pykosoacreo EMEIN/EAOC no niBeHTapmsauum Bbi6pocos 2013 11



2.A.1 NMpou3BOACTBO LIeMeHTa

Ta6auna 3.1 KoadgduiueHTsl BHIOPOCOB A1 HCNOJIb30BAHUA MeToAa YPOBHA 1 B KaTeropun
2.A.1 TIpou3BoaCTBO IEMEHTA

KoadpdpuumeHTtbl BbI6POCOB YpOBHA 2

Kog, HasBaHwne
Kateropus ucrounnka HO 2.A.1 Mpoun3BoAcTBO LeMeHTa
Tonauso HeT AaHHbIX
He npumeHsetca NXb

NO,, CO, HMJ10C, SO,, NHs, Pb, Cd, Hg, As, Cr, Cu, Ni, Se, Zn, NX4,4/®, BeHso(a)nupeH,
He oueHeHo BeHzo(b)bnyopaHTteH, benso(k)dnayopaHTeH, UHaeHo(1,2,3-cd)nupen, MXB
3arpasHurenn 3HauyeHne EanHMUbI 95% poBsepuT. MHTEpPBan Ccblnku

HWxXHUI BepxHui

OKBY 260 | r/Mr kKnuHKepa 130 520 European Commission (2010)
T4y 234 | r/Mr KnuHKepa 117 468 European Commission (2010)
TY,5 130 | r/Mr KnuHKepa 65 260 European Commission (2010)
qy 3| %745 1.5 6 US EPA (2011, file no.: 91127)

Koaddunmentsl BEIOPOCOB B BHIICIPUBEICHHON TaOIUIIe MIPEICTaBICHBI TOJIBKO I TBEPIBIX
YacTHUIl ¥ BKJIIOYAIOT B Ce€0s1 JOTIOJIHUTENbHBIE BEIOPOCHI B pe3yJbTaTe MOJArOTOBKH U 00pabOTKH
MPOJYKTA U CHIPhs. BRIOPOCH! TBEpABIX YaCTHUI] B pe3yJbTaTe TOPSHHUS TOIUIMBA BKIIOYCHEI B
I'maBy 1.A.2.f. IIpu ucnonap30BaHMK METOAA YPOBHS 1 MOKHO cunTath, 4T0 BEIOpOCH NOy, CO,
HMJIOC, SOy, TsXenbIX METAIOB M CTOHKUX OPTaHWYECKUX 3arpsI3HUTEINCH BO3HUKAIOT B
pe3yabTaTe CKUTaHus TBEPIOTO TOIIMBA U OTXOJOB U OYIyT BKIFOUYCHBI B KO (HUITUCHTHI
BbIOpocoB B ['maBe 1.A.2.f. [y n30ekxaHust QBOMHOTO MMOACYETA JIyYIllEe pACCMATPUBATE 3TH
BeIOpock! B I'mase 1.A.2.f. Ecii 3T BEIOPOCHI BO3HUKAIOT B PE3yJIbTaTe XMMHUUECKOTO pacaia
CBIPHEBOI'O MaTepHalia, TO IPH UCII0Ih30BAHUN METO/Ia YPOBHS 1 OHM OYIyT 0003HAYaThCS KaK
«He omnpeneinens» (HO).

3.2.3 Cmamucmuueckue 0OaHHblE 0 0eAMETbHOCIU

JlaHHBIE 0 MPOM3BOJICTBE LIEMEHTA, MOAXOISIINE AT ONpeieNieHUs] BHIOPOCOB MPH MOMOIIIH
MPOCTEUITUX METOI0B (METOIBI YPOBHEH 1 1 2), HOJIKHBI COIEPKATHCS B CTAHAAPTHOM
00IIeTOCTYITHON HAITMOHANBHOW CTaTHUCTUKE. PeKoMeHyeTcs monydaTh 3TH JaHHbIE U3
HaIMOHATBHBIX CTATUCTUYECKHUX areHTCTB. Kpome Toro JaHHbIe MHMPOKO TOCTYITHBI B
cratuctuueckux exeroqaukax OOH wnu uepes CEMBUREAU (www.cembureau.eu).

VYuutsiBas, 4to KO3QOUIMEHTHI BEIOPOCOB BHIPAXKAOTCS Y€PE3 MACCY MPOU3BEICHHOTO KIIMHKEPa,
TO CTATHCTHUKA 10 ONEPALIUSIM JIOJDKHA OBITh EPECUNTAaHA CO CTATUCTHYESCKUX JAHHBIX TI0
MPOU3BOJACTBY HEMEHTA Ha JAHHBIC 110 MIPONU3BOACTBY KIIMHKEPA. OCHOBHOI71 BUIO IEMEHTA — 3TO
MOPTIAH/IIEMEHT, KOTOPBIN B cpeaHeM comepkut 90-97% knuukepa (IPCC, 2006).

JanbHelimee pyKOBOACTBO COACPKUTCA B «PYKOBOSIIINX MPHHIIUIIAX HAIIMOHATBHBIX
WHBEHTapU3aIMi MapHUKOBBIX Ta30B MI' DMKy, 2006, ToM 3 0 «IIpOMBIIIICHHBIX MpOLIEcCcax U
HCIIOJIb30BaHUH MPOAYKTOBY, pasaen 2.2.1.3 «Bwibop ganubix o aesteasHoctmy (IPCC, 2006).
Jist ucnonp3oBanus pykoBoasmux npuanunsl MI'OUK 2006 Heobxoaumo obanaTh
nHOpMaIei 0 pa3NUIHBIX BUAaX IEMEHTA U O JIOJH KJIMHKepa B HUX. BeposTHo, 310 6omee
3Ha4UMO 17151 BEIOpocoB CO,, wem Ayt BEIOPOCOB 3arps3HuTENEH Bo3nyxa. TeM He MeHee, eCITH
TaKue JaHHBIC TOCTYITHBI U1 OTYETA 10 BEIOpOCAaM IMapHUKOBEIX Ta30B, IEJIECO00pa3sHO
WCTIONB30BATh 3TH K€ JaHHBIE U OTYETA 10 3arpSA3HUTENSAM BO3AyXa. PyKoBoAsIIME TPHHIIUIIBI
MIDHUK 2006 npuBOAAT AOMIO KIMHKEPA MO YMOIYAHHIO B PA3IMYHBIX THUIAX LIEMEHTA B
Tabmune 2.2, Pa3zgema 2, Toma 3.
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3.3 MeTtoa ypOBHSA 2, TEXHOJIOMMYE€CKN 3aBUCUMbIN

3.3.1  Ancopumm

Merton ypoBHS 2 cX0X ¢ MeTOJIoM ypoBHs 1. J{7ist mpuMeHeHrne MeTo1a ypoBHS 2 CTATUCTHIECKUE
JaHHBIE 110 OTIEPALUSAM U KOA(PPHUINEHTHI BRIOPOCOB JOIDKHEI PACCMATPHUBATHCS IS Pa3IMIHBIX
TEXHOJIOTHH, IPUMEHSIEMBIX B CTpaHe. JTH TEXHOJIOTUH MOTYT BKJIIOUATh B ce0sl:

e  PasinuHble KOHEYHBIE IPOAYKTHI C PA3IMYHBIM CONEP KaHUEM KIIMHKEPA;
e MOKpBIii WM CyXOH IpoLiecC IOMOJIA;

e [IpmeynaBnuBaHUE;

e  llHble CIOCOOBI OUUCTKH, IPUMEHSIEMBIE B CTPAHE.

Metoz ypoBHS 2 ipuMeHsieTcs clieayouM obpazoM. BHauane Heo0XoaUMO pa3aenuThb
MIPOM3BOCTBO IIEMEHTA B CTPaHe MO Pa3IMYHBIM IPOAYKTaM U Ipolieccam:

e  Omnpenenuts IPOU3BOJICTBA, UCIIOIB3YIOIINE OTACIBHBINA MPOAYKT /WU CIIOCO0
MPOM3BOJICTBA (B HUXKETPUBEICHHON (hopMyie 00001aroniee Ha3BaHUE «TEXHOJIOTHH»
(technologies) u;

o [IpuMeHUTH KO3 GUITUECHT BBIOPOCOB, YIUTHIBAOIIIHNA THIT TEXHOJIOTHH:

Epollutant: z ARproductiomtechnologyX EFtechnoIogypoIIutant (2)
technologes

rue.
AR production technology = 00BeM MPOU3BOICTBA TIPH UCIIOIB30BAHUY JTAHHOU
TEXHOJIOTHH
EFtechnology,pollutant = KO3 UITMEHT BBIOPOCOB OT UCIIONB30BaHUs TaHHOU

TEXHOJIOTHUH U JIJISI JAHHOTO 3arpsI3HSIOIIETO BEIIECTBA

st cTpaHsl, Tie MPUMEHSIETCS TOIBKO OJMH THIT TEXHOJIOTHH, BO3HUKAET OCOOBIH Citydaii,
YpaBHEHHE COKPAIIACTCS CISTYIOMIHM 00pa3oM:

E pollutant =AR production>< EFtechnoIogypoIIutanl (3)
rie:
Epoltutant = BBIOPOCHI JTAHHOTO 3arpsA3HSIOIIECTO BElecTBa
ARproduction = 00BeM NMPOU3BOJICTBA IIEMCHTA
EFgoliutant = KOA(GUIMEHT BBIOPOCOB ISl TaHHOTO 3arPs3HSIONIETO BEIIECTBA

KoaddurmenTs! BHIOPOCOB B 3TOM METOIE Takke OyIyT YUUTHIBATh BCE MOJIIPOIECCHI
MIPOM3BOACTBA, HAUMHAS C TOCTYIUICHHSI CHIPhS U IO OTIPY3KH IPOU3BEICHHOTO IIEMEHTA
MOKYTIATEJISIM.

3.3.2 Koaghgpuyuenmut ev16pocos, o0ycnosnennvle npumMeHaemMoll mexHoozuell

JIJ1s MCTONb30BaHU METO/Ia YPOBHS 2 [T OTIPEICTCHUS BEIOPOCOB 3arpsI3HSIOIINX BEIIECTB OT
MPOM3BOICTBA IIEMEHTa HEOOXOIUMO IPUMEHUTH KOA(PPHUIIMESHT BEIOPOCOB, 3aBUCSIIUI OT
TEXHOJIOTHU. DTO paccMaTpuBaeTcs B JaHHOM mnonpasnene. JJokyment BREF mns sroii
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MPOMBIIIICHHOCTH JIOCTYIIEH 1Mo ccbuike http://eippch.jrc.es/pages/FActivities.htm. B myrkTe
4.3.1 HacTosIIIEro JOKyMEHTA MPUBOAATCS KO (HUIIMEHTHI BRIOPOCOB, MOIYUYEHHBIE B PE3y/IbTATE
PaccMOTpEHH s BHIOPOCOB, BO3HUKAIOIIUX MIPY MCIOJIF30BAHUN HAMIYUIIUX UMEFOIIMXCS

TEXHOJIOTHUH.

3.3.3 Ouucmumenvnuie mexnonouu

Cy11ecTBYIOT CUCTEMbI JJOOUYUCTKH, KOTOPbIE MPU3BaHbI COKPATHTH BEIOPOCHI OMpPeIeTIeHHBIX
3arpsI3HAIONINX BellecTB. B pesynbraTe mpu moacyere BRIOPOCOB KOAPPHUIIMESHT BHIOPOCOB,
OTIPEICIICHHBIN TPUMEHSIEMOM TEXHOJIOTUCH, MOKET OBITh 3aMCHEH HAa YMCHBIIICHHBIN

KO3 GHUITMEHT BBRIOPOCOB, KakK MOKa3aHo B popMyIie:

EFtechnoIogyabated = (1_ nabatement) X EFtechnoIogyunabated (4)

JlanHbI# moxpasmen paccMarpuBaeT K03 uiueHTs 3)GEKTUBHOCTH OYUCTKH IS
COOTBETCTBYIOIINX YCTAHOBOK B LIEMEHTHOM [TPOMBIIIIICHHOCTH.

3.3.3.1 IIbLaeynaBiuBaHHE

Koagpdumentst adpdexTrBHOCTH 04UCTKH puBeaeHb! B Taomune 3.2. OHU OCHOBaHBI Ha
KoopanHaloHHOH eBporieiickoii MporpaMmMe 110 HHBEHTapU3aluH BHIOPOCOB TBEPIIBIX YACTHII
(CEPMEIP) (Visschedijk et al., 2004) u yunTsIBaroT 60siee cTapble 3aBObI, HMEIOIIHE JIUIIb
AJIEKTPOCTATHUECKUH QUIILTP B TIIABHOH BIMOBOM TpyOe M 00JIagaronie orpaHHdeHHBIM
KOHTPOJIEM 32 HECHCTEeMAaTHICCKUMH BBIOpOCAaMHU B aTMOCdepy.

Table 3.2  KoadpdpuuueHTn 3pPpekTUBHOCTH 0UHCTKH (Mapatement) AJIs1 KaTeropun 2.A.1
IIpou3BoaCTBO HeMEHTA

A heKTUBHOCTb YCTPaHEHUA 3arpsi3HeHUN YPOBHS 2

Kon HasBaHue

Kateropums ucrounmka HO 2A1 Mpon3BoACTBO LieMeHTa
Tonnuso NA He NpUMEHsieTCS
WH3B (ecnu npuMeHUMO) 040612 LiemeHT (decarbonizing)
TexHonorum cHumxeHus 3arpsasHueTnb A dekTBHOCTBL 95% Ccbinka

3Ha4yeHue No |HWKHUI |BepXHUIA

yMo4aHUo
ESP Ha rnasHoi BbiBogHOW Tpy6e Yyactuubl > 10 um 93% 62%| 100%]|Visschedijk et al. (2004)
v Hebonblume TkaHeBble UNbTPbI |10 pm > yacTvusl > 2.5 pm 34% 23% 51%|Visschedijk et al. (2004)
ANs1 KOHTPONS HEOPraHM30BaHHbIX 2.5 ym > yacTtuupl 40% 27% 60%|Visschedijk et al. (2004)
MCTOYHUKOB
[lononHuTenbHbIE TKAHEBbLIE YyacTuubl > 10 ym 98% 66%| 100%|Visschedijk et al. (2004)
UNbTPbI; ADPEKTUBHBIN 10 um > yacTuupl > 2.5 ym 80%| 53%| 100%]Visschedijk et al. (2004)
KOHTPOMNb HEOPraHM30BaHHbIX 2.5 ym > yacTtuupl 73% 49%| 100%|Visschedijk et al. (2004)
MCTOYHMKOB

3.3.4 Cmamucmuueckue 0anuble 0 0eAmeIbHOCIU

JlanHBIE O MPOM3BOACTBE IEMEHTA, TIOIXO/ISIIIHE [Tl OMTPEIeTICHUS] BRIOPOCOB TIPH TTOMOIIH
MPOCTEUIITUX METOI0B (METO/IBI YPOBHEH | ¥ 2)IIMPOKO JOCTYIHBI B CTATUCTHYECKIX
exxeronuukax OOH, nanmonansHoM cratrctike wim yepes CEMBUREAU (www.cembureau.eu).
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JIJ1s McTioNb30BaHUs METO/Ia YPOBHS 2 3TH JIAHHBIE JTOJIKHBI OBITh Pa3/ICICHbI, HCXOIS U3
MPUMEHSIEMBIX TEXHOJOTHH U CHCTeM OYHCTKU. VicTouHrKaMu 3Tol HHGOPMALIUH MOTYT
MOCITYXUTh JOYEPHUE MPOMBIIUICHHBIE IPEANPUATH, HAXOAAIIMECS B CTpaHe, WK TeMaTHYeCKHe
ONPOCHUKH, IOJaHHBIEC HA OT/IEIbHbIE IEMEHTHbIE MTPEIIPUATHSL.

YuuThIBasi, 94T0 K03()OUIIHEHTHI BEIOPOCOB BHIPAXKAIOTCS Yepe3 MACCy MPOU3BEICHHOTO KIMHKEPA,
CTATHCTHUKA 10 ONEPALIUSIM JIOJDKHA OBITh MEPEeCcYUTaHa CO CTATUCTHYECKUX JTAHHBIX 110
MPOU3BOJICTBY LIEMEHTA Ha JIAHHBIE 110 TIPOU3BOACTBY KiMHKepa. OCHOBHOM BH] LIeMEHTa — 3TO
MOPTJIAH/IIEMEHT, KOTOPBIH B cpepHeM conepxut 90-97% knuukepa (IPCC, 2006).

JanbHeiee pyKOBOACTBO COAEPIKUTCS B «PyKOBOAAIINX MPUHINIIAX HAMOHATBHBIX
UHBEHTapu3alui NapHUKoBbIX ra3oB MI'OUK», 2006, Tom 3 0 «IIpOMBIIITIEHHBIX MPOLECCax U
HCIIOJIb30BAHUH MPOAYKTOBY, pasaen 2.2.1.3 «Bwibop ganubix o gesteasHocTn» (IPCC, 2006).

3.4 MeTtog ypoBHs 3, MogenMpoBaHue U NpUMeHeHue
AaHHbIX MO OTAEeNbHbLIM NPeAnPUATUAM

34.1 Ancopumm

CymiecTBYIOT 1Ba METO/a IO ONIPEICIICHUIO BEIOPOCOB, KOTOPBIE UAYT TIyOKe, YeM METO,
YUUTHIBAIOIIUI pa3IMyHble TEXHOJIOIMH TPOU3BOJICTRA!

L IleTaHLHOC MOJICIIUPOBAHNUE BCEX ITPOU3BOACTBCHHBIX ITPOILIECCOB,

e OTueThl IO BBIOPOCAM OT/IEIBHBIX 3aBOJIOB.

3.4.1.1 JleraabHoe MOAeIUPOBAHME MPOU3BOACTBEHHBIX MPOLECCOB

Merton ypoBHs 3 yUHTBHIBAET pa3NudHble 0OCOOCHHOCTH ITPOU3BOACTBEHHOIO MPOLIECCa U BKIIFOYACT
B ce0s CyMMapHYIO OLIEHKY BCEX ITOCIEA0BATENBHBIX ATATIOB ITPOU3BOCTBA [IEMEHTA!

e O0paboTKy CBIPbS;
o  [IuposnekTpudeckyro o0paboTKy;

e 3aBepIIaroIye TAIBI IOATOTOBKU MPOIYKTa K OTIpy3Ke («(hacoBKay).

3.4.1.2 JlaHHblIe 110 OTAEIbHBIM NPeINPUATHAM

Tawm, rie uMeroTcs JaHHbIE [0 OTIENbHBIM MPEANPUATUAM B HaJIeXKAaIeM KauecTBe (CM.
BCTYIHTENBHYIO TJIaBY 110 YIIPABICHUIO HHBEHTApH3alueH U cOOpy NJaHHBIX B HacTu A maHHOTO
PykoBoacTBa) pekomeHnxyercs ux ucrnonb3opanue. CyliecTByeT 1Ba BapHaHTa, Korja:

e  JlaHHbIC 10 OTIEIBHBIM MPESIIPHATHIM OMUCHIBAIOT BCIO IEMEHTHYIO MPOMBIILICHHOCTh
B CTpaHe;

e JlaHHBIE IO OTAENBHBIM MPEAIPUATUAIM UMEIOTCS HE ATl BCEX LIEMEHTHBIX 3aBOJIOB
CTpaHBbI.

Ecnu nocTynHsl aHHBIE 110 BCEH LIEMEHTHOM POMBIIIUIEHHOCTH B CTPAaHEe, PEKOMEHTYETCsl
CPaBHUTH COOTBETCTBYIOIINE KO PHUIIEHTHI BEIOPOCOB (OIyOIMKOBaHHEIE BEIOPOCH,
pa3zerneHHbIe Ha 00BeM MPOU3BEICHHOTO IIEMEHTa) ¢ KO PHUINECHTaMH BEIOPOCOB,
YCTaHOBJICHHBIMH 10 YMOJTYAHHIO, HITH € KO3 PHUIIEeHTaMH, 00YCIOBICHHBIMH UCTIOJIB3YEMOM
texHosnorued. Eciu nepsrie He npeBblatoT 95% N0BEpUTEIbHBIN MHTEPBAT ISl 3SHAYCHHH,
MPUBEACHHBIX HIKE, TO PEKOMEHTyeTCs OOBSICHUTD IPUUUHBI B OTYETHOCTH.
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Ecnu oburee npon3BoICTBO IIEMEHTa CTPaHbI 3a 0]l HE BKIIFOUSHO B OTYETHOCTD 110 OTACIBHBIM
MIPEANPHUATUSIM, TO PEKOMEHIYETCSI OIEHUTh HEJAOCTAIOUINE YaCTH, UCTIOIB3Ysl IKCTPAIIOJISIIIHIO:

E > E aciy polturane+| National Production — > Production g, |x EF ()

Facilities Facilities

Total, pollutant =

B 3aBHCHMOCTH OT HAIIMOHAIBLHBIX 0COOEHHOCTEH U HHOOPMATUBHOCTH OTYETOB I10
MPEIIPUITUSIM, CPABHUBAEMBIX C TOAOBBIM IPOU3BOJICTBOM IIEMEHTA, ISl JAHHOTO YPaBHEHHUS
pexoMeHIyeTCs BIOpaTh ko3 duiment Beiopocos (EF) u3 cieayromux BapuaHToB,
PacCIONIOKEHHBIX B MOPSAKE YMEHBIICHUS UX MPEANOYTUTEILHOCTH:

o  KoaddunueHTs BHIOPOCOB, 00YCIIOBICHHBIC IPUMEHSIEMOH TEXHOIOTHEH Ha TeX
MPEANPUSITUSIX, T OTYETHOCTD I10 BRIOpOCAM He IOCTYIIHA;

o  CootBeTcTBYIOIIHN KO3 PHIIMEHT BEHIOPOCOB, MOyYSHHBIN U3 TOCTYITHOH OTYETHOCTH 10
BBIOpOCaM:

Z EFacility, pollutant

EF — Facilities (6)

> Production .,

Facilities

o  KoadduuueHT BEHIOPOCOB MO YMOTYAHUIO U3 METO/Ia YPOBHA 1. DTOT BapHaHT MOXKET
HCIONIB30BaThCA TOJIBKO B TOM CIIydae, KOTr/ia OTYETHOCTD IO BEIOpOCaM OTAEIbHBIX
MPEeIIPUATHI onuchIBaeT 6ojee 90% HaIMOHAILHOTO MTPOU3BOICTBA IIEMEHTA.

3.4.2 Mooenuposanue u ucnov3oeanue OGHHHIX O OMOEIbHBIM NPEONPUAMUAM
6 memooe ypoeus 3

LlemeHTHBIE TIEYN — KPYITHEHIITIE IPOMBIIICHHBIC YCTAHOBKH, M JaHHBIE 00 OTAETHHBIX 3aBO/IaX
JIOJDKHBI COJIEPIKAThCS B PETUCTPE BRIOPOCOB U MepeHoca 3arpsi3Hsomux Bemects (PBII3B) win
B IPyrOM OTYETHOM MaTtepHaie 1o BeiopocaM. Koria ka4ecTBo 3THX JIaHHBIX TOATBEPIKACHO
JeTaNbHO Pa3pabOTaHHOM CHCTEMOM rapaHTHH U KOHTPOJIA Ka4eCTBa M OTUETHI IT0 BRIOpOcaM
0JI00pEeHBI He3aBUCHUMBIMH ayJUTOPAMH, PEKOMEHITyeTCsI NCTIONB30BaTh 3Ty HHpopMarmio. Ecin
ISl OTIMCAaHKS BCEH LIEMEHTHO! MPOMBIIIIEHHOCTH B CTpaHe HE00X0MMa IKCTPATIONSIINS, MOXKHO
HCTIONB30BaTh WITH K03 QUIIMEHTH BEIOPOCOB TEX MPEATIPUATHIA, KOTOPHIE IPEIOCTABUIN
OTYETHOCTb, HIIH KOI(P(HUIIHEHTHI BEIOPOCOB PACCMOTPEHHBIC BBIIIE (MOAMYHKT 3.3.2).

YPpoBHU BHIOPOCOB 3arpsA3HAIONINX BEIISCTB B OOJBIICH CTETIEHN OMPEIeNIOTCS
OUYHMCTUTENBHBIMU YCTAHOBKAMU, UCIIOJIB3YIOLIUMUCS IS JOCTH)KEHHSI YCTAHOBIEHHBIX HOPM
BEIOpOCOB. I103TOMY HalOHAIBHBIE KO3 (UIMEHTHI BEIOPOCOB MOTYT OBITH OIPEAEIEHBI HCXOAS
U3 3HAUYCHHUH TPeIeNIbHO TOIYyCTUMBIX HOPM BBIOPOCOB, TEM CaMbIM 00OCHOBBIBAsI KO3 HUITHEHT
BBIOPOCOB, XapaKTEPHBIN [T JaHHOH CTPaHBI.

B GonbIIMHCTBE CTpaH CyHIECTBYIOT HAITMOHAIBHBIE MIPEIENIbHO JomycTuMBbIe BhIOpock! (I1/IB)
IUTS psima 3arps3Hsronux BemectB. O0braHO [1/1B oTHOCATCS KO BCeM IIEMEHTHBIM 3aBOJIaM, BHE
3aBUCUMOCTHU OT MPUMEHIEMOI TEXHOJIOTUU WM TUIIa KOHEYHOTO IPOIYKTa. Y UUThIBas, UTO
BBIOPOCHI OT MPOW3BOJICTBA IIEMEHTA MPAKTUIECKHU TIOJTHOCTHIO BOSHUKAIOT B IIEMEHTHOM TIeUd B
MpoLecce MPOU3BOACTBA KIMHKepa, [IJIB MOryT OTHOCUTBCS K OTXOISIIMM ra3aM LIEMEHTHOM
TICYH.

KOB(i)(I)I/II_II/IeHTI)I BBI6pOCOB JI1 MPpOU3BOACTBA KIIMHKEPA MOT'YT CHUTATBHCA CIACAYIOIUM 06pa30M:

EF = ELV x EG i1 or 7)

pollutant clinker pollutant
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rae.

EFpoliutant, clinker =  k03(dUIMEHT BEIOpOCa 3arpsI3HSIONIETO BEIIECTBA,
OTHOCSIIIErOCsI K MPOM3BOACTBY KIMHKEPa (MI 3arpsA3HUTENS / T
KIIMHKEPA)

3
ELVpoliutant = I1JIB 3arps3Hsifoiero BemecTa (Mr/ M~ OTXOISAIINX Ta30B)
3
EGclinker = 00beM OTXOIIKX ra3oB gas (M°/T KIMHKepa)

KoaddurmenTs! BEIOPOCOB ISl pa3TUYHBIX BUIOM [IEMEHTa MOTYT CUUTATHCS CIIEAYIOIIAM
oOpazoM:

EF — ELV x CF ®)

pollutant cement type pollutant clinker

rae.

EFpoliutant, cementtype = KOO IMEHT BEIOPOCOB JUIs ONIPEENEHHOIO BU/IA IIEMEHTA (MI
3arps3HUTENs / T IIEMEHTA)

EF poltutant clinker = ko3 dunueHT BEIOpOCa 3arpsI3HAIONIETO BEIIEeCTBa,
OTHOCSIIIIETOCS K MMPOM3BOJCTBY KIMHKepa (MI 3arpsS3HUTENS / T
KIIMHKEPA)

CF = koadduiment kinHKepa (T KIHHKepa / T eMeHTa)

Ecnu npou3BoACTBO LIeMEHTa He BO3MOXKHO Pa3/IeIuTh HA PA3IUYHBIC €r0 THIIbI, HIIN €CITU B
JOTIOJTHEHUE K OOBIKHOBEHHOMY LIEMEHTY [IPOU3BOIUTCS 3HAUUTENbHAS I0JIS CMEIIAHHOTO,
JIOITyCKaeTCsl UCIOIb30BaHUe 00001eHHOoro Ko duumenTa knuHkepa, pasHoro 0,75. Eciu
M3BECTHO, YTO IPOU3BOANTCS JIHIIb OOBIKHOBEHHBIN IEMEHT, IOMYCKAETCS HCIOIb30BaTh

K03 bHULIHeHT KInHKepa, paBHbId 0,95, cornacHo «PyKOBOISIIMM MPUHIUITAM HAIIMOHATIBHBIX
HHBEHTapu3almii mapaukoBbix razos IPCC» (IPCC, 2006).

Ecnu n1s1 HEKOTOPBIX BUIOB 3arps3HsomKX BemecTs [1/IB He cyniecTByIOT, U HAlIMOHAJIBHBIE
K03(PHUITHEHTH! BBIOPOCOB AT Pa3IMUHBIX THIIOB LIEMEHTHI HE MOT'YT ObITh HalCHBI APYTUMHU
cniocobamu, BMecTo K03 uireHTa BEIOpoca 3arpsA3HSIONIETro BEeIeCTBa, OTHOCAIIETOCS K
npou3BoACTBY KIUHKEPa (EF poiiytant,clinker), MOJKHO HCTIONB30BaTh KOI(POHIIHEHTHI BEIOPOCOB IO
YMOJIYaHUIO, MpejacTaBieHnbie B Tabmume 3.1.

3.4.3 Cmamucmuueckue 0auuble 0 OeAmMeIbHOCHU

OOBIYHO cTaTUCTHUYECKHE TaHHBIE 0 AesTeasHocTd B PBII3B He comepkarcs, 103TOMY HHOTAA
CJIO’KHO HaWTH HEOOXOAUMYIO HH(POPMAIIMIO AT IPEANPHUITHH, TPEIOCTaBUBIINX JJAHHBIE O
BbIOpocax. [loTeHnnanbHBIM HCTOYHHKOB HH()OPMAIMK MOTYT CTaTh PETUCTPHI TOPTOBIIH
paspelieHusIMHA Ha BBIOPOCHI.

JJ1st IpoeKTHPOBaHUSI MOHA00STCS KO3 (GUINEHTHI BRIOPOCOB OTJACIBHO B3STHIX 3aBOOB.
Koa¢duimeHTsr MOXKHO ITOJICUUTaTh, pa3eiB JaHHNI 00beM BBIOPOCOB 3aBOJIa HAa OOIIHIA
00BbeM IIPOM3BOACTBA IIEMEHTA.

Ecnu nist HEKOTOPBIX 3aBOAOB rogoBOM 00BeM BBI6pOCOB HC U3BCCTCH, TO MMOACYCTEI MOXXHO
OCHOBBIBATb Ha HI[B, 0003HAYEHHBIX B paspCi€CHU O BEACHHUN pa60T. IToacueTst MOT'yT OBITD
MIPOBEACHBI aHAJIOTMYHO MOACYETAM B IIOAITYHKTC 3.3.2.

Bo mHornx CTpaHaxX HAIMOHAJIBbHBIC CTATUCTUYCCKUEC ar€HTCTBA CO6I/IpaIOT JAaHHBIC O
MPOU3BOJICTBC HA YPOBHE OTACIBHBIX Hpe}IHpHHTHﬁ, HO BO MHOXECTBEC CJIy4acB 3TO 3aKpbITas
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uHpopmarst. OTHAKO B HEKOTOPBIX CTPAaHAX HAIIMOHAIBHBIE CTATHCTHYECKHE OI0PO BXOJT B
COCTaB HAIIMOHAIBEHOU CHCTEMBI IO HHBEHTAPH3aluU BEIOPOCOB. B aTOM cityuae, eciu
HE00XO0AMMO, SKCTPAIIOJISALUS MOXKET OBITh IPOBEJIEHA CTATUCTHYECKUM OI0pO, C COOJII0ICHUEM
KOH(QUICHINATFHOCTH HCIIOIh30BAHMS JAHHBIX O MPOHU3BOJICTBE.

4 KayecTBO AaHHbIX

ITpoU3BOACTBO LIEMEHTA — 9TO MPOLIECC, B KOTOPOM TOPSIUE Ta3bl, BOSHUKAMOIINE B IPOLIECCE
TOPEHMS, HAMIPSMYIO MOMAAl0T B PEAKTOP, T/Ie MPOUCXOAAT XUMHUECKUE U (PU3UUECCKUE
MPOIIECCHI. DTO 03HAYAET, YTO PA3/IENUTh BEIOPOCH! HE TE, YTO TIPOUCXOMSAT B IPOIIECCE TOPEHUS U
Te, YTO C TOPEHHEM He CBS3aHBI, He Beera Jerko. Ecim Takoe pasjenetiie mpon3BecTn
JIeUCTBUTENBHO HE BO3MOXKHO, TO BEIOPOCH! MOKHO OCBETUTH UITH B JIAHHOMU KITFOUCBOM KATErOPHH
(2.A.1) wnu B kareropuu 1.A.2.f.

4.1 TMMonHoTa

B Tex CliydasX, Koraa npeaAnpuHuMacTCs MOIbITKA pa3aCiInTb BI)I6p0CI>I Ha TC, YTO BO3HHUKAIOT BO
BpEMs T'OpEHUA, U KOTOPBIC C TOPCHUEM HE CBA3AHBI, H606X0}1HMO OCTOPOIKHO IPOCICAUTDH
BKIHOYCHHEC B OTUCTHOCTH BCEX BLI6pOCOB.

Pexomennyercst NpoBepUTh, IEHCTBUTENBHO JIU BKIIOUEHBI BEIOPOCHI, OTMEUEHHBIE B KATETOPUH
2.A.1 KaK «BKJIIOYCHHBIE B JPYTHE MYHKTHD, B BEIOPOCHI, BO3HUKAIOIINE TP TOPEHUN U
paccmatpuBaembie B karteropuu 1.A.2.f.

4.2 TMMpepoTBpalleHne ABOMHOro noac4yeTta

Ecnu 370 BO3MOXXHO, pEKOMEHAYETCS Pa3AessiTh 3TH TUIIBI BEIOpocoB. OgHAKO HEOOXOIUMO
VACTUTH TIIATEIIEHOS BHUIMAHHE TOMY, YTOOBI H30eKaTh JBOWHOTO MOICYETA.

PekoMeHIyeTcst TPOBEPUTEH, UTO BEIOPOCHI, PACCMOTPEHHBIE B KaTeropuu 2.A.1, He YUUTHIBAINCEH
B kateropuu 1.A.2.f.

4.3 [poBepka

JlaHHBIE, PACCMOTPEHHBIE B METOAAX YPOBHEH 1 U 2, MOTYT OBITh IPOBEPEHBI HA TIPEIMET
COOTBETCTBUS EBpomelickoMy perucTpy BEIOPOCOB U TiepeHOca 3arpsA3HSIONINX BellecTs, E-
PBII3B (E-PRTR).

HanmonansHbIE JaHHBIE 0 BRIOPOCAX, HCHONIB3YIOIINECS B METO/IE YPOBHS 3, MOTYT OBITH
MIPOBEPEHBI HA COOTBETCTBHE KO3 HUIMEHTAM BEIOPOCOB 10 yMosrdanuto B Tabnure 3.1 u
naunaeiM 13 E-PBII3B.

4.3.1 Korgpguuuenmuol 6616pocos npu Haunyymux umeOuuxca mexHoa02uix

[Iepecmotpenuslii nokymenT BREF myist nemenTHo# 1 n3BecTkoBo# npomsblnuieHHocTy (European
Commission, 2007) onuchIBAET TEXHOIOTHH U YPOBHHU COOTBETCTBYIOIIMX BBIOPOCOB MPH
HCTIONB30BAaHNHN HAMTydIuX uMeromuxcs Texaonoruit (HUT). YpoBau BEIOpOCOB mpu
ucnonszoBannu HUT nokazansl B Tabmmre 4.1. JlononaurensHas HHGOPMAIUS COACPKUTCS B
nokymente BREF.
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Table 4.1  KoapduuueHTn BHIOpocoB npu ucnoab3osannu HUT B kareropuu 2.A.1
IIpon3BOACTBO LIeMEHTA

Kog, HassaHue

Karteropus ucrounuka HO 2.A1 MNpon3BoAcTBO LieMeHTa
Tonauso HET JAHHbIX He NPUMEHUMO
3arpasHutennb 3HauyeHue EanHuubi 95% posepumr.

WHTepBan

HuxkHuiA | BepxHuii
NOx 300 mr/Hm3 200 500
SOx 300 mr/Hm3 200 400
OKBY 25 mr/Hm3 20 30

KoaddurmenTsr, mpeacrasnennsie B Tadmume 4.1, ocHOBaHKI Ha MOTOKe ra3a. OHU MOTYT OBITh
MePecUnTaHbl Ha MacCy MPOU3BEAECHHOIO LIEMEHTA WK NOTpebisieMoit 3Hepruu. /i Toro, 4To0bI
CPaBHHUTH 3TH K03 DUIIMEHTHI, He0OX0AMMO 00J1a1aTh HH(pOPMaIeH 0 IOTOKA ra3e Ha TOHHY
MIPOU3BEICHHOTO IIEeMEHTA. MOTYT HCIOIb30BaThCA CICIYIOUINE CpeAHUe KO3 (HDUITMEHTHI
mepeBoja:

e 2300 m%r kinHKepa;
e llemenr, coneprkamuii 90% KIMHKepa 10 YMOJIYaHHUIO.

3a IOMOJIHUTENTLHOW HH(pOPMAaIHeli OTHOCHTEIILHO ATHX IEPEBOTHBIX KOA(PDUITECHTOB,
noskajiyicra, oopatutech k JokymMmeHTy BREF 1715 ieMeHTHOM 1 M3BECTKOBOM MPOMBIIIICHHOCTH
(European Commission, 2010).

4.4 Pa3paboTka cornacoBaHHOro BpeMeHHOro psaa u
nepecyert

Jist MeTonoB ypoBHEH 1 1 2 ocoOeHHOCTEH HeT.

MoxeT okazaThbCs, UYTO JJIsl METO/Ia YPOBHS 3 JaHHBIE 32 PAa3HBIC TOJ1a BKIIIOYAIOT B ceOs
HH(POPMAIIHIIO O PA3IHYHBIX YPOBHSIX IPOU3BOICTBA. DTO MOXKET MPUBECTU K HECOTTIACOBAHHOCTH
BpeMeHHoro psaa. Kpome toro, nannsie n3 PBI13B, kak npaBuio, JOCTYMHBI JHIIb A1
HEKOTOpHIX TonoB. CoenuHeHne HH(popManny, HeTaBHO BKIIOYCHHON B EBpomelickuii peructp
BEIOPOCOB U IIEpEHOCA 3aTPSI3HAIONINX BernecTB/ EBpomefcKuii perucTp 3arpsi3HSIONINX BEIIEeCTB,
C apXUBHBIMH JJAHHBIMH MOXET IOCIYXUTh CO3/IAHUIO COTJIACOBAHHOT'O BPEMEHHOTO psifa.
O0BenuHeHne HHPOPMAIIMH MOKET UCTIOJIB30BATHCS KaK IS CTATHCTHYECKUX JAHHBIX O
JeSITENFHOCTH, TaK U JUTIsl KOO GUIIMEHTOB BEIOPOCOB, XapaKTEPHBIX JJISl TaHHOW CTpaHblI.

HeoxuaaHHbli pa3pblB HEIPEPHIBHOCTH BPEMEHHBIX PS0B MOXKET IIPOU30UTHU B Cllyyae Hadasa
WM OKOHYAHUS OCOOBIX IIEMEHTHBIX Pa0OT B ONIpEeNICHHBIA IIPOMEXKYTOK BpeMeHH. Ecim Takast
CUTYyalllsl BOBHUKAET, pEKOMEHAYETCS YETKO 33JJOKyMEHTUPOBATh €€ IPUUMHBI B ApXUBaX
UHTBEHTapU3aLluu.

4.5 OueHkKa HeonpeaerneHHOCTEN

JlocTaTOYHO CIIOYKHO OIICHUTH HEOMPEICICHHOCTH B OLIEHKE BHIOPOCOB, BO3HUKAIOIINX MTPH
MIPOM3BOACTBE IIeMeHTa. HeomnpeneneHHOCTH OIIeHKH BBIOPOCa OKCHIIA CEPhI MOYKHO OTPEISIUTh
10 aHAJIOTUHU C HEONPEAETICHHOCTAMHU OLIEHKHU AJIsl HICKOIIAeMBbIX BUJIOB TOILJIMBA,
ucnonb3yrommxcs st oxuranus (cm. ['masy 1.A.2.1).
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Bruto pemreno, uto 1o 50% HeonpeneneHHOCTEH MOT'YT OTHOCUTBCS K ONIPEAETICHUIO BHIOPOCOB
MPAKTHYECKH BCEX AIIEMEHTOB, BEIOPACHIBAEMbIX B MAJIBIX KOJIMYECTBAX OCHOBHBIMU TOYESYHBIMH
ucrouHukamu B EBpone (Pacyna, 1994). Iloxoxue HeonpeaeIeHHOCTH MOTYT OBITh OIPEEIEHBI
JUISL OLICHKU BBIOPOCOB TEX K€ 3JIEMEHTOB IIPU IPOU3BOJCTBE LIEMEHTA.

451 Heonpeoenennocmu KoIghpuyuenmos ev1opocos

Hert ocobennocreii.

4.5.2 Heonpeoenennocmu OAHHBIX 0 OeAMENTbHOCHU

Het ocobennocreii.

4.6 Ob6ecneyeHue KavyecTBa / KOHTponb KayecTtBa (OK/KK)

B nanHo# ritaBe paccMaTpUBaIOTCS BBIOPOCHI OT MPOU3BOACTBA IEMEHTA, HE CBA3aHHBIE C
TOpeHHeM TOIUIMBA. BEIOPOCHI, BOSHUKAIOIIUE B PE3yJIbTaTe CKUTAHUS TOTUIMBA OCBEIICHBI B
kateropun 1.A.2.f B pa3zerne o cxuranus ToruinBa. PeKoOMeH lyeTcst IPOBEPUTh COOTBETCTBHE
JaHHBIX O MIPOM3BOACTBE IEMEHTA, PACCMATPUBAEMBIX B HACTOSIIEH TT1aBe, COOTBETCTBYIOIEMY
pacxoy TOILTUBA, OCBEIIEHHOMY B pa3jielie O CKUTaHus ToruiBa. Kak yka3plBajaoCh BBIIIE
(moapaznen 2.1) pacxo SHEPTHH I IPOU3BOJICTBA KIIMHKepa paBeH 3.5—5 ['JIx/T. OnHako, ¢
YYeTOM IOTEpH TeIlIa B IpOoIecce IMPOU3BOICTBA PEallbHEIN YHEPropacXxoa MOXKET OBITh
3HAYHUTENHHO OOJIBIIIE.

4.7 Teorpadumyeckan npmBa3sKa

Ecnu gocTynHsl 1aHHBIE 00 OTAETBHBIX MPEANPUATHSIX, PEKOMEHIYeTCSl pacCCMaTpPUBATh
LIEMEHTHBIE 3aBOIbl KaK TOUEUHbIC UCTOYHUKU. B IPOTUBHOM cily4ae HallMOHAIbHBIE BEIOPOCH
JIOJDKHBI OBITH pa3/ielIeHbl HA OCHOBE MOIITHOCTH 3aBOa, 3aHATOCTH I JeMOTpaduiIecKoit
CTaTHUCTHKH.

4.8 OT4YeTHOCTb M AOKYMeHTauus

Hert ocobennocreii.

5 Imoccapuun

OCD DIEKTPOCTATHUECKIHA (IIBTP: YCTAHOBKA JIJISI COKPAILICHUS BEIOPOCA ITBIIH
TO TkaneBoi GUIBTP: 060pyI0BaHHUE AJIST COKPAILEHHS BRIOPOCA MBI
ITpomecc Iporecc, mpu KOTOPOM MOTOK TOPSYETo ra3a, 00pa3yIOHIMKCs B pe3ysibTaTe
COKUTaHUSI C TOPEHUS, HATIPSIMYIO TOTIAAaeT B PEAKTOP, TAC MPOXOISIT XUMIICCKHE
KOHTaKTOM (bu3MUECKIe IPOLIECCHI, MPEBPAIIAIONINE CHIPhE B IPOAYKT. [IprMepsr:

L4 KCJIC30 U CTaJlb
L4 OEMCHT
o HU3BCCTH
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7 CnpaBku

Bompock! 110 JaHHO# IMIaBe CIeAyeT HAIPaBIATh OTBETCTBEHHBIM PYKOBOIUTENISAM SKCIIEPTHOM
TPYIIIBI TI0 CKUTAHUIO TOTLIMBA U MPOMBIIIJICHHOCTH B paMKax paboueii TpyIisl 1Mo
WHBEHTAPU3AIUH U MPOEKTHOPBAHUIO BEIOpOCcOB. [ToxkanyiicTa, 03HAKOMBTECh Ha BeO-caiite
TFEIP (www.tfeip-secretariat.orqg) ¢ KOHTaKTHBIMH JaHHBIMH OTBETCTBEHHBIX PYKOBOAUTEICH

IpYIIIBIL.
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