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2.A.3 lNMpousBoacTBO cTEKNA

1 O6bwme cBegeHuS

B HaCTOFlLLI.eVI rnase pacCMaTpmBarOTCA TeXHONOorn4yeckme Bbl6pOCbI, nponmcxogdawime Bo BpeMa A06bl'~ll/l
Mosie3HbIX WNCKOMaeMbIX, He ONMMCaHHbIX B JApyrnx rfaBaxX, KaCakownmxca FOpHOAO6bIBaPOLLI,eI7I
NPOMbILLNIEHHOCTUN Ha AaHHbII7I MOMEHT B 3TOV rnaBe paccmMaTpmBaeTca Npon3BoACcTBO 0CobbIX B1A0B
cTekna (nmMcToBoe CTekno, TapHOe CTeK0, CTeknoBaTa 1 gpyrve Bunibl CTeKan (BkAOYaa cneymanbHoe
cTtekno)). Ecam Apyrmne BuAbl AeATE/IbHOCTU AOJIKHbI 6bITb BKAKOYEHbl B OTYETHOCTb Ha ycnoBmax
Kateropmm AaHHOIo WCTOYHUKAE, pPEeKOMeHAyeTCH, UTOGLI Ao, 3aHMMarlleecd cocTaBieHneM
MHBEHTapu3auunn, pa3pa60Tano crnocobsl OLeHKN Bbl6pOCOB AAaHHOro Bnaa.

B saHHOI rnaBe paccMaTpvBatOTCA BUAbI AEATENBHOCT U COOTBETCTBYOLLME BbIBPOCHI B CTEKONBHOM
NMPOMbILLNEHHOCTU. TeM He MeHee, peKOMeHAyeTCs, COCTaBUTb OTYeT Mo BbI6pPOCaM Mpu CKUraHUN B
cdepe cTEKONBbHOM NPOMBILLIEHHOCTM coracHo rnase 1.A.2.f.i, paccMaTpurBatoLLEeli BOMPOCHI CKUMaHus.

OcHOBHble BbIOPOCHI MpY MPOU3BOACTBE CTekna - aumokcug yraepoga (COz), rnaBHbIM 06pasowm,
BO3HMKalLWMe B npouecce kapboHmsaunn. Tem He MeHee, Nockosbky CO2 - MAapHUKOBbLIA ras, OH He
paccmaTpuBaeTcs B JaHHOM PyKOBOACTBe. bosiee nogpobHble pykoBoAdALLMeE YKa3aHMsa No Belbpocam CO2
npu NPOM3BOACTBE CTeKa MOXHO HanTu B pykosogctee MWK (IPCC, 2006). OcTanbHble BblgensemMble
3arpsa3sHALLMe BelLecTBa BKAHOYAOT 3arpsa3HAtoLLe MUKPOOPraHu3Mbl, TaXenble MeTanbl, 4y’ u mbink.
KoaddunumeHTbl BbIGPOCOB yKasaHbl COBMECTHO /ANs BbIGPOCOB, Obpasylolmecs npu ropeHuun, u
TEXHOJIOrNYeCcKNX BbI6POCOB, MOCKOBKY MX HEMPOCTO pasfennTb. TeM He MeHee, MOryT MpUMeHATLCS
60/bLLUVE OTK/IOHEHWS, B 3aBUCMMOCTM OT COCTaBa CTek/1a, Tna TonAnBa 1 TUMa neyn, a Takxke cnegyet
obpallaTb BHUMaHWe npu NpuMeHeHnn 3Tnx KosperLmMeHToB.

2 OnncaHve NCToOYHNKOB

JaHHbI pasgen obecneumsaeT nogpobHoOe MpejcTaBieHne MNpoLeccoB U MeTOAMK B CTEKOJ/IbHOW
NMPOMBILLUNEHHOCTY, BbIGPOCOB 3arpA3HAOLLMX BELLLECTB U CPeACTB PeryivpoBaHUs, MPpUMeHAeMbIX ANs
COKpaLLeHns 3TnX BblbpocoB. [ina 6onee AeTanbHOro npeAcTaBneHUs CM. U3AaHHbIA CNpaBoYHMK MO
Hanay4LwnM AOCTyNHbIM TexHonornam (BREF) no npounssoactsy cTekna (Esponeiickas Komucecms, 2001)
AN NnepecMoTpeHHBbIV nnaH BREF (EBponeiickas Komuccus, 2008).

2.1 OnucaHue npouecca

Flpvl NPon3BOACTBE CTeK/la MOXHO BblAENNTb pPa3Hble BUAbI NpPOoAyKUMW, HanpuMep, NnNCTtoBoe CTEKNO,
TapHoe CTekno, ocoboe CTeKN0, CTeKI0BaTa, HernpepbiBHOE CTEK/I0BOJIOKHO, BOAOMEpPHOE CTEK/I0O ”
cTonoBasd nocyaa. Hpouecc nnaBkKn ANA pa3HbIX rpynn I/I3AEI'II/II7I 4acTo I'IOAO6EH.

MNpon3BOACTBO J/INCTOBOrO CTek/na, TapHOro cTekna W CcTeknoBaTbl MNpeobnafaeT Ha  KPYMHbIX
MEXAYHapOAHbIX KOMMaHWsX, TOrga Kak MpoV3BOACTBO 6bITOBOro cCTekna (MpOM3BOACTBO CTOMOB U
AEKOPATUBHBIX U3AeNNIA) B BONbLUMHCTBE C/lyYaeB MMeeT MeCTO Ha HeBONbLUMX WU CpesiHero pasmepa
npeanpuaTUaX. B oTanuMe OT MPOM3BOACTBA TEXHUYECKOrO CTek/a, MPOM3BOACTBO BbITOBOrO CTekna
XapakTepusyeTcs 60/bLINM pa3HoobpasremM NPoAyKLMA 1 MPOLIeCCOB, BKAOUAs XecTkoe $popMoBaHume
ctekna (Eichhammer u dp., 1994).

' [nsa ueneli paHHoro PykoBoAcTBa K03$dULUMEHTb BbI6POCOB YY MPUHUMAKOTCA  pPaBHbIMU
Ko3dPurLMeHTaM a1leMeHTapHoOro yriepoaa (3Y). bonee nogpobHyo MHPOPMaLMI0 MOXHO HaTu B Mnase
1.A.1 SHepreTyeckmMe oTpac/Iv NPOMbILLIIEHHOCTN.
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2.A.3 lNMpousBoacTBO cTEKNA

Mpouecc Npom3BOACTBa CTekna COCTOMT M3 cnegyromx 3tanos (Schmalhorst and Ernas, 1995;
Eichhammer v gp., 1994):

e Bbl6Op 1 KOHTPOJIb CbIPbEBbLIX MAaTEPUANOB.

e TlOArOTOBKA CbIPLEBbLIX MATepPManoB, U3HAYAJbHO BKAOUAKOLLMX OMepauuy B3BELUVNBAHUS U
cMelunBaHus.  WHorga go6aBnseTcs Boga, uTo6bl MpesynpeauTs BbIGPOCH MbLNM, MHOTAA
NMPUMEHSIOTCS Cerperauys M COPTUPOBKA ANS YAANEHWs 3arps3HSOLMX KOMMOHEHTOB W3
LUNXTbI UAW YTUIN3MPYEMBIX OTXOAO0B CTeKa.

MnaBka: CblprBble MaTepuanbl NOABEPrakoTCA NniaBke B NeYn npu BbICOKOI Temnepartype.

q)OpMOBaHI/IEZ cTeknomMacce npmngaetca ¢opMa, nocne 4yero oHa 3acTbiBaeT (I'IpOI/I3BO,CI,CTBO INCTOBOIoO U
TapHoro cTekna); o6pa3yeTc9| BOJIOKHO B BMAE HEMPEPbIBHOINo CTEK/IOBOJ/IOKHa U npesBpallaeTca B
CTEK/I0OBOJIOKHWNCTbIE MaTbl (I'IpOI/I3BO,CI,CTBO CTeK/IoBaThbl) C MOMOLUBH CneuranbHbIX npoueccoB
BO}'IOKHOO6pa3OBaHI/IF|.

OTBepxaeHne BaTtbl: CTeEK/NIOTKAHb CO CBA3YHOLWWMM TMOKPbITUEM 3aTBepjeBaeT (MPOW3BOACTBO
cTek1oBaThl).

O6XUr: BHYTPEHHVEe TepMUYECKU MHAYLMPOBaHHbIE HaNpsXXeHWs B CTEKSAHHbIX U3AeNnsaX YCTPaHSoTCS
TepMmyeckoi 06paboTKoi.

KoHeuHas n nocnegytowlas 06paboTka. MprMmepbl KOHEYHOM 06paboTKM BKAOYUAKOT CedytoLLee:

e KOHTPONb KayecTBa U pesKy (NMPOM3BOACTBO /INCTOBOrO CTeK/a), HaHeceHue
MOKPbLITUIA (Ha BXOAe WM MocC/e BbIXOAA W3 fleepa) Ha TapHble CTekna MJC
npoBepka CTekna Ha Hanuuyme aedekToB (BKIOUEHMS, MpoBepka pasMepa U
dopmbl);

e OX/AXAEeHVe CTEeKNIOBONOKHNCTOro MaTta, MoAKpenaeHve, peska 1 ynioTHeHne
N30M1ALMK, @ TaKXKe KOHTPO/b KayecTBa (MPOM3BOACTBO CTEK/IOBATHI);

e KOHTPONAb KayecTBa, pes3ka W Ana CTekna, CPOPMOBAHHOIO  BPYUHYHO,
nocnegywroLllas JAekopaTmBHasi o06paboTka, Takad Kak rpaBupOBKa WU
NoNMpoOBKa (CneymnanbHoe CTeK0);

MocnegytoLlas 06paboTka MOXET BK/IOYATb 3aKasKy CTekna WAN HaHeceHWe NOKPbITUIA Ha CTeKNSHHble
MOBEPXHOCTN ANS U3MEHEHUS ONTUYECKUX NN TEPMUYECKNX CBONCTB U30NALMK U3LeNNA N3 IUCTOBOMO
cTekna, AobaBneHUs GYHKUMOHANBbHOCTU CTEKASHHBIM W34eNNAM UAW YBEIMUYEHUs COMPOTMBEHMS
LapanaHuto CTekNsIHHbIX MOBEPXHOCTEN.

Mpon3BoANTCS 6oraTblii aCCOPTUMEHT CTEKO C Pa3HbIMU XMMUYECKMMN COCTaBaMu, CneAoBaTelbHO, B
CTEKO/IbHOM MPOU3BOACTBE VCMOJb3yeTCd OTPOMHOE KOMMYECTBO Pa3HbIX CbipbeBblX MaTepuasnos (VDI
Kommission Reinhaltung der Luft, 1997). OCHOBHbIMU CbIpbEeBLIMU MaTepranamm ABAATCA KPEMHUCTbIN
necok, U3BecTb WU U3BECTHSK, JOJIOMUT, YTUAN3MPYeMble OTXOJAbl CTekna N coda AN Npov3BOACTBA
13BECTKOBO-HATPMEBOro CTeKNa, a Takke ABYOKMCb CBMHLA, OKUCb Kanns U LUHKa A9 NPOv3BOACTBA
cneumanbHeix BugoB ctekon (EBK OHH, 1995). CreknoBata - 60pocuiMKaTHOE CTeKI0, KOTopoe
NMPOM3BOANTCA M3 MecKa, W3BEeCTHSAKA, JOMIOMUTA, OKUCK 6opa A BOPHOKMCAOrO HATpuUs U APYrux
oKCnAoB. NepepaboTka TakMX XMMUKATOB, Kak aHTMAPUA CYPbMAHUCTON KUCIOTbI, HUTPaTbI, CynbdaThl v
KpacuTenu, nojobHble OKUCK MeTanloB (Hanpumep, cefeH, KobanbT, HUKeNb, XPOM, OKUCK Xenesa) U
cynbduTaMm, Takke BXOAAT B COCTaB CreLnanbHOro crekna, Hanpumep, TB-ctekno, xpycrans u T.0., (VDI
Kommission Reinhaltung der Luft, 1997).

B HacTosiLLee Bpems NpnbansmtensHo 85 % cTekna, NponsBoAnMOro B EBpone, BbINONHAETCA U3 HAaTPUIA-
N3BEeCTKOBO-KPEMHE3EMUCTBIX COeANHEHW, N MPEVMYLLLECTBEHHO, BK/IHOUAET IMCTOBOE 1 TapHOE CTEeK/O.
OctaBluvecs 15 % cTekna eBPOMeiCKoro MPOM3BOACTBA BK/IOYAOT CTEKNOBATYy, CTEKNOBOMIOKHO U
cneumanbHoe CTekNo, Takoe Kak CTekAsHHas nocyaa, chopMoBaHHasi BPYYHYHO, CTeKNOo  ANist
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OCBEeTUTENIbHbIX MPMBOPOB (TPYOKK, namnbl), TB-akpaHsbl, XK n1cToBble 1 onTrnyeckue ctekna. (Abraham
v ap., 1997).

YTuansmpyemoe CTekn0 Takxke LMPOKO NCMONb3YeTCa B MPOM3BOACTBE CTek/la U 0bblYHO NpescTaBnsaeT
20-25 % oT pacnnasBfieHHOro JINCTOBOro creksa un Ao 90 % pacniaBneHHOro TapHOro creksa. PakTnyeckm
BCA MPOMBILLIEHHOCTb MOBTOPHO WCMO/b3yeT CTeKAAHHbIA 601, obpa3syembli MpyY MPOU3BOACTBE.
Mnoxoe KayecTBO W 3arpssHeHWe CTeKAAHHOro 605, MOAyYeHHOro W3 ApYyroro npown3BOACTBa,
bakTMYecKn NCKNYaeT ero NCNoab3oBaHWe A4S TapHOW, NMPOAOBOJILCTBEHHOW 1 BLITOBOWM MOCyAbl, HO
60/1bLUYI0 YaCTb CTOPOHHEro CTEKNAHHOIo 605 (C 06paboTKOM) MOXHO MCMONL30BaTb MPY MPOU3BOACTBE
TapHOro CTek/1a 1 CTekN0BaThl (MMHepanoBaTHasa nsonauus) (Abraham u dp., 1997).

B HacTosilee Bpemsi 60MblUasi YacTb CbIPbEBOr0 MaTtepuvana MoCTaBASETCH Ha MPOW3BOACTBEHHbIE
NAoWajKM B COCTOSAHWUW, YXe TFOTOBOM /18 WCMO/Mb30BaHWSA; TOMbKO KYCKM 6UTOro cTekna nocne
yTUAM3aumMmn NoABepratoTca atanamMm obpaboTkn, TakMM Kak OTCenMBaHWe 1N COPTMPOBKA 3arpsasHeHuid u
MaTepranoB, OTAMYHbIX OT CTekna. Pas3nuuHble MaTepuanbl B3BELUMBAKOTCS W UHTEHCUBHO
CMeLLBatoTCS, U MepemMeLlaHHas LWMXTa NoCTynaeT B NiaBUIbHYIO NeYb.

aea 1.A.2.f

B3BelwuunBaHue,
CwmelunBaHue

dopmMoBaHue, oTBEPXAEHNE,
MnaBka 06XUr, KOHe4YHas obpaboTka,

MNMpepBapuTenbHas

obpaboTka Cbipbe PacnnaeneH
HbIW MaTepual

O6paboTka

-
(©)
=
=]
s
W
o

PucyHok 2.1 Cxema npouecca aAna 2.A.3 MNpons3BoACTBO CTeK/sla, MPUMEHMMO K MPOU3BOACTBY
cTekna.
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Cblpbe

2.A.3 lNMpousBoacTBO cTEKNA

2.2 MeToaunkn

Ana NPOn3BOACTBA TAaPHOro CTekna 3Tany naaBkn MOXET npeaLlecTtBoBaTb I'Ipe,CI,BapI/ITeﬂbeIm Harpes
HepEMeUJaHHOVI LUINXTbI.

Mpovecc NnaBkm - 04eHb BaXHbI 3Tan Ans AOCTUXKEHUS HEOOXOAMMOro KayecTBa 1 Kon4yecTBa cTekna.
Mpouecc nnaBky MOXET MPOUCXOAUTE B Meyax PasfIMyHoOro Tuna pasHor KoHcTpykumu (Eichhammer n
4Ap., 1994). B nnaBuibHbIX NeYvax CTeK/10 NaaBuUTCa Npu temnepartype B gnanasoHe ot 1 300 °C go 1 650
°C (TemnepaTtypa naameHun gocturaet 6onee 2000 °C) » npeBpallaeTcs B pacniaBfeHHOe CTeK/o B
pe3ynbTate nocaefoBaTeNlbHbIX XUMNYECKMX peakumin. XoTa CyLlecTByeT MHOMO PasHbIX KOHCTPYKLMIA
neyein, Kak MpaBWIo, Meyn - 6ONblUMe, MeNiKMe U XOPOLUO UW30/MPOBaHHbIE COCYAbl (BaHHbIE
CTeKNoBapeHHbIe rneyn), Harpeeaemble B 60/bLLUMHCTBE CNyYaes Npu OKUraHUy OpraHnMYeckoro TonanBa,
nepeyncieHHoro Bbille. Bo BpeMsa paboThbl CbipbeBble MaTepuasbl MOAATCA HenpepbIBHO MOBEPX CNOS
CTeK/I0Macchl, r4e OHU MeAJIeHHO CMeLLMBATCA N PacTBoOpAOTCs. CMeLlLBaHMe OCyLLeCTBASETCS nyTem
eCTeCTBEeHHOW KOHBEKLMW, ra3oB, BO3HWKAOLIMX B pe3yibTaTe XMMUYECKMX peakumin 1 Bo Bpems
HeKOTOpbIX onepauuii Npu 3akayke Bo3gyxa Ha AHO neunm (US EPA, 1995). MNpun Npou3BOACTBe CTekna
WNCMONb3YITCA 1 HenpepbiBHO (> 95 % npowm3BoAcTBa CTekna), U NOPUMOHHO (< 5%) paboTatowme
niaBuibHble Nevn. B KPYMHbIX yCTaHOBKaX NMPOW3BOACTBA CTeK1a NPOM3BOACTBO JINCTOBOrO 1 TapHOro
cTekna w, rge npouecc GopmMoBaHUA MONHOCTLIO aBTOMAaTU3MPOBAH, BaHHble Meyn ¢ GyTepoBKOM
YyNpaBAsrTCA B HEMpepbIBHOM pexunme. g npon3BoACTBa HE6OIbLLOIO KOAMYecTBa CTekna, 0CobeHHOo
NS CTEKNAHHOM nocyabl, CPOPMOBAHHONM BPYUHYIO, MaKeTHbIA pabounii pexmnm npegnoyTuTeneH, T. K.
Kanau CcTekoMaccbl OTOMPAOTCa M3 TUrenbHOW nedvnm BpydHyto (Eichhammer n gp., 1994; VDI
Kommission Reinhaltung der Luft, 1997).

HekoTopble XapakTepuCTUKN BbILLEYNOMSHYThIX Neveli cBejeHbl B Tabnunuy 2.1.

Ta6bnunua 2-1 HekoTopble xapakTepucTUKN neyeid, NCnoJsiblyemMblie NMpu NpousBOACTBE CTEK/a
(VDI Kommission Reinhaltung der Luft, 1997; Landesgewerbeanstalt Bayern, 1994)

Tvn neuei Tun o6>Xxura NcTouHunK Pa6ouwnii MowHocTb
aHeprmmn pexxmm [Mg/d]

OgHa emkocTb wnn|OrHesoiA nnn a3, HedTb, MopunoHHeli  (0,1-35

610K emMKOCTel 3N1eKTPUYECKNI NOJ0rpes 371eKTPUYECTBO

PacxogHasi emkocTb  [OrHeBoli nnun ras, HedThb, MopumoHHbId  |0,1-3
3NEeKTPUYECKNIA NOJOrpeB 371eKTPUYECTBO

BaHHas neub OrneBoli nn ras, HedThb, HenpepbiBHbIN |2-900
3NEeKTPUYECKNIA NoJOorpeB 371eKTPUYECTBO

YUtobbl obecneunTb BbicOKkMA K[ 3Hepryum m BbICOKYIO TemnepaTypy niamMeHu npejBapuTesbHO
HarpesaeTcs BO34yx [/ ropeHus. lcrnonb3yemble BO3JyxOrnojorpesarteny pekyrnepatuBHble Wan
pereHepaTtuBHble (NOlle, 1997; Teller and Hsieh, 1992). B kayecTBe TONAMBa CTeK/0MNAaBUAbHbIE NEeYn
NCMONB3YIOT NPUPOAHBIA ras n/uam HedTb, MOCKONBKY MCMOb30BaHNE KaMEHHOro Yras UAN JNrHUTa
npuBegyT K BBOAY PAacriaBNeHHOro Lujiaka Ha CTeknodase, UYTO COOTBETCTBEHHO MpuBegeT K bonee
HVU3KOMY KauyecTBy npogykta, W 3abnokupytoT ¢GyTepoBOYHYHO peLleTKy pereHepaTopoB WU
pekynepatopoB (Abraham wn ap. 1997). ns npomsBoAcTBa TapHOro cTtekna B EBpone ana neuen
NCNONb3yeTCcs MPUPOAHbLIA ras 1 HedTb. BbITOBOM ras uam CKUXEHHbIA ras (Mojo6HbLIN MpornaHy)
NPUMEHSIETCA B HEKOTOPbLIX OTAEeNbHbIX ciy4dasx (VDI, 1998).

Meub, B OCHOBHOM WCrMoOAb3yemMass MpU MPOU3BOACTBE TapHOro cTekna, - Medb C MonepeyHbIM
HarmpaB/feHNeM TMJlaMeHn C pereHepaTMBHbIM MNpeABapuUTe/lbHbIM HarpeeoM, paboTalwym B
HenpepbLIBHOM pexXunme; CyLLLeCTBYIOT TOJIbKO He3HauuTe/lbHble WCKIIUYEHUS MNpW  MPOU3BOACTBE
neyaTHOro CTekna B BaHHOM Meyn C MOAKOBOO6pPasHbIM mnameHem (Abraham u dp., 1997). Mpu
NpoV3BOACTBE TapHOro CTek/na, B OCHOBHOM, MPUMEHSATCA Medn ¢ pereHepaTMBHbLIM MOAOrPeBoM C
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BbIXOAHbLIMW OTBEPCTUSIMU FOPEesIoK, PacrnosoXeHHbIMW Ha OAHOM KOHLe (pereHepaTuMBHble Meyn C
TopueBbIMU ropenkamu) (Abraham u gp., 1997).

JonoNHUTeNbHBIA 3N1eKTPOMNoAorpes (MyTemM MNOrpyXxeHus/onyckaHWa 3eKTPOAOB B pacnfas) 4acTo
NPUMeHSETCH ANS YBeINYEeHUS MNPOU3BOAUTENBHOCTW, W 4TODbI CAPaBUTCA C MOTPeOHOCTbIO B
MaKCMManbHOM Harpyske, Takxe A8 Harpesa bonee rnybokux C0eB CTeK/I0MAacChl B CTeKI0BapeHHOM
ne4yn, B C/lydae Npon3BOACTBA LIBETHOrO CTekna. HemnocpejacTBEHHO B CTEK/IOMACCy Yepes 3/1eKTPoAbl B
BUAE 3N1eKTPUYecKol MoLLHOCTM nocTtynaeT oT 0 Ao 30 % obLeli HeobX0AMMOV MOLLHOCTU MAaBaAeHNs
(VDI, 1998). HekoTopble ne4yn WUMET MOAHOCTBK 31eKTPUYeckKUii MNoAOCrPeB U  WUCMOAb3YHOT
3NeKTPrYecKme rneym C XoNo4HbIM CBOZOM.

Ta6bnuua 2-2Cneundpurka 3HepronoTpe6bneHns AnNa  NPoOU3BOACTBA CTeKNa  (MCTOYHUK:
EBponeiickas Komuccus, 2008)

Tun cTekna Cneundurka aHepronoTpebneHus [Fpx/Mr cTeknal
JlncToBoe CTEKNO 5,5-8

TapHoe cTekno 5-15,8

Creknosarta 9-20

CneumanbHoe ctekno* |12-15

*MOCKONbKY 3TO OYeHb Pa3HOMIAHOBLIA CEKTOP, O6LLEee KOMYECTBO 3HEprornoTpebieHns onpesenntb
TPYAHO W 3HAueHMe MOXET 3Ha4yMTe/lbHO OTIMYATbCA OT 3HEePrornoTpeb/eHns, yKa3aHHOro B AAaHHOM
Tabnuue.

TeM He MeHee, 6o0fiee COBpPeMeHHble CTeK/0MAaBWbHbIE Meun KMeT 6onee  HU3Koe
3HepronoTpebneHne (Hanpumep, NpubansntTensHo 4 TIx/Mr(VDI, 1998) npu Npon3BOACTBE TapHOro
crtekna).

2.2.1 [poyecc npouszeodcmea cmeKan08amel

B npouecce «kocBeHHOW» MAaBkK A1 MPOU3BOACTBA CTEK/10BaThI, pacrnjaBAeHHoe CTeK/I0 NocTyrnaeT B
dop-kamepy, oTKyAa OHO OTBOANTCS, AENNTCA Ha HebonbLuMe Kanav n GopMUpyeTcs B LLIAPUKKA NyTEM
npoduANpoBaHNA. 3aTeM 3TN LWapUKMA BbICBOOOXAAIOTCA B Meyax AN TepMopenakcauuu BOJIOKHA,
OX/1AXAAIOTCA U MepejatoTca Ha XpaHeHue Wan ANna janbHenwelri 06paboTku Ha Apyrve 3aBobl. B
npouecce «MpsIMOA» MPOU3BOACTBA CTEK/IOBOJIOKHA PacrniaBNeHHOe CTeK/0 MPOXOAUT U3 Meuun B
nepepabaTtbiBaloLLyt0 YCTaHOBKY U ¢Op-kaMepbl, rAe pacniaB OX/aXAaeTcsd [0 COOTBETCTBYHOLLEN
BA3KOCTU 4151 popMOBKIM BolokHa (US EPA, 1995).

Bo Bpemsi $opMOBKM BOMOKHA B CTEKJOBOMOKHUCTLIA MaT (B MPOMbILLAEHHOCTN NpOLecC U3BecTeH Kak
«POPMOBKa»), CTEK/IOBONOKHO GOPMUPYETCA W3 PaCMNABEHHOr0 CTeKna U XMMUYECKOro BSXXYLLEro
MaTeprana OAHOBPEMEHHO PacMbIISEMOro Ha BOJMIOKHa MO Mepe ux 0b6pasoBaHMA. XOTa COCTaB
BAXYLLEro mMatepmana MeHseTcs, B 3aBUCUMOCTM OT TMMa NpPOAyKTa, CTaHAAPTHO BSXYLUMA MaTepuan
COCTOMUT 13 pacTeBopa dpeHonpopmanbAermaHoON CMObl, BOAbI, MOYEBMHbI, TUTHNHA, KPEMHEBOLOPOAA U
aMMmaka. Kpacutenu Takke MOXHO A06aBnATb B BsXyllee BeLlecTBO. B MpoOMbILLINEHHOCTU
NCNonib3yeTca JBa MeTojga A/ U3roTOBNEHWS BOJIOKOH. Bo Bpems poTauuoHHOro npouecca
LleHTpobexHas c1na 3acTaBnseT CTeKIOMacCy MPOXoAnTb Yepes HebobLLe OTBEPCTUSA B CTEHKE BbICTPO
BpallatoLleroca UMAMHApa ANA CO34aHUSA BONOKOH, KOTOPble PasfaMbiBatOTCA Ha KyCOYKM MOTOKOM
BO34yxa. Hn oavH 13 AByX MeTOJ0B He JOMUHWPYET B HacTosllee BpeMs B MPOMbILLIEHHOCTN. B
npotecce ocnabneHuss nAamMeHV pacrniaBneHHOoe CTeka0 BbiTeKaeT CaMOTeKOM W3 Meyn uyepes
MHOro4YncieHHble HebosbLUMe OTBEpPCTUS AN 0bpa3oBaHWA BOJIOKOH, KOTOPblE 3aTeM BbITATVBAOTCS
(pacTaArmBaloTca B TOYKe pPacc/ioeHWs)) TMpW  BbICOKOW CKOPOCTW, ropsiyeMm BO3gyxe W/uauv
BblCOKOTeMMepaTypHoM ¢pakene (US EPA, 1995).

PykoBoactBo EMEIN/EAOC no nHBeHTapu3auum BbIGPOCOB 3arpAsHawWwmMx Bewects 2019 7



2.A.3 lNMpousBoacTBO cTEKNA

2.2.2 [a3omasymHele cmeKnonadeusnbHole neyu ¢ npedeapumesibHoIM pe2eHepamueHsIM
nodozpeeomM 8030yxa

O6bLee CBONCTBO BCeX BaHHbLIX NMevyeil - 6o/blUag Kepammyeckas (BbICOKOOTHEYNopHble MaTepuassbi)
€MKOCTb, KOTOpas CAYXUT B KauecTBe eMKOCTU AN NAaBKW. BONbLUMHCTBO BaHHbLIX Meyvel MpuUBOAATCS B
AeNcTBMe nonepeMeHHbIM HarpeBOM MiaMeHn Ha OCHOBaHUWN pereHepaTtuBHOro npuHuuna (VDI, 1998),
a HekoTOpble Meyn WNCMONb3YT KUCIOPOAHbLIA oborpes 6e3 npejBapuTeNbHOro Mojorpesa Wau
npeABapuTe/IbHbIA NOAOIPEB BO3AyXa rOPeHMs C MOMOLLbIO HEMpepbIBHO PaboTaloLLMX MeTalnYeckmnx
rasoBbIX BO3JyXOHarnpesaTeneil: pekyrnepaTopos.

PereHepaTvBHble MojorpeBaTeny BO3Jyxa WCMOMb3YOT pelleTky KUPMUYHOW  KNagku  Ans
BOCCTAHOBNEHUSI OTXOAALLEro Ternia u3 oTpaboTaHHOro rasa. CUcTembl pereHepaTopa BbIMOAHEHbI U3
ABYX Kamep, KaXAas M3 KOTOPbIX COCTOUT M3 $yTEepOBOYHOW peLUeTKW, CTEHOK Kamepbl; yKa3aHHas
byTepoBOoYHasA pelleTka MpeacTaBnseT CO6ON TenjoCOXPaHSOLWMA MaTepuan, KOTOPbIA KOCBEHHO
npeobpasyeT Tenao 13 OTXOAALLEro rasa B BO3Ayx ropeHuns. Ha o4HoON cTaanmn LIMKAUYeCcKoro npouecca
OTXOAdALLMeE ra3bl MOCTYNaKT U3 NeYn B O4HY M3 3TUX KaMep, MOCPeACTBOM Yero HarpeBaeTcs peLueTka.
Bo3gyx ropeHwst noctynaeTr B Meyb 4epe3 APYyryw kamepy, npeaBapuTenbHO MOAOrpeBaemyto Ha
npeablayLuer ctagmu. Mocie 3TOro Ha CefyroLLen CTagun NoTOK BO3AyXa roOpeHns 1 MOTOK OTXOAALLLEero
rasa MeHstoTC MecTaMu: BO3yX roOpeHns NPOXoAUT Yepes npeABapuTebHO NOAOrpeBaemMyto Kamepy 1
HarpeBaeTCs B Heil, TOrAa Kak OTXOAALLNI ra3 MPOXOAUT Yepes BTOPYHO KaMepy (0X1aXAaeTCs BO34yXOM
Ha npeABapviTe/bHOM 3Tare), MOBTOPHO NojorpeBas GyTepoBOYHYH peLleTKy. TemnepaTypa BXOAsLLEero
Bo3gyxa gocturaet 1 150-1 350 °C, a oOTXOAAWMIA ras nokugaeT pereHepaTUBHble Kamepbl C
TemnepaTtypoii npubansntensHo 450-600 °C (VDI Kommission Reinhaltung der Luft, 1997; Kircher, 1993).

KomMnoHoBKa ropenok 1 MOfOXeHWe MAaMeHW YCTaHaBAMBAKT pasnuMumMe MexXJay BaHHOW Meuybio C
nornepeyHbIM HampasneHVeM MAaMeHW U BaHHOW Meuybio C MOAKOBOOOpa3HbIM MaamMeHem. M3-3a
60/1bLLIONO YNCNa LLeek ropesikn (ropenika/oTBepcTns 415 NPOX0oAa BbIX/IOMHOrO rasa ¢ TenionoTepsamm)
N MeHbLUMM BpPeMEeHeM HaXOXAeHUA MNamMeHW B Kamepe ropeHus YAenbHbI pacxod 3Heprum, Kak
npaBuo, Bbllle A1A Meyell C MorepeyHbIM HamnpaeieHVeM MAaMeHu MO CPaBHEHUIO C nedyamu ¢
noakoBoobpasHbiM nnameHem (VDI Kommission Reinhaltung der Luft, 1997). BaHHble neudn cpegHero
pa3Mepa CKOHCTPYMpPOBaHbl B BUAE BaHHbIX Meyer C MOAKOBOOGPa3HbIM MAaMeHeM, BaHHble mneyn
60/bLLIEro pasMepa - B BUAE BaHHbIX Meyel ¢ nonepeyHbIM HanpasaeHneM nnaMeHun. B HebonbLumX
BaHHbIX Meyax MPUMEHAIOTCA pekynepaTopbl A8 npejBapuUTe/IbHOro Harpesa BO3jyxa ropeHus. Bce
60/bLUe B Meyax MCNob3yeTcs KUCI0poJ BMeCTo npejsapuTesibHO HarpeBaeMoro Bo3zyxa ropeHus aas
COXpaHeHus (B HEKOTOPbIX Caydasx) 3Heprun, 4tobbl CHU3UTL BbIBPOCLI okcmga aszota (NOx), wmau
YNYULINTL Ka4ecTBO cTekna. Bo Bcex KOHCTPYKUMAX Miams MPOXOAUT NMOYTW MO 3epKasy CTeKIoMacchl v
nepegaer el Tenno, rnaBHbIM 06pa3oM, nyteM nsnydenus (VDI, 1998).

Meun C nomnepeyHbIM HanpaBneHWeM MiamMeHn obecneyvymBaroT AYYLINA KOHTPOAb TemrepaTypHbIX
npoduner Kamepbl NaaBfeHUA N COCTOSHUS OKUC/IEHUS, W, CefoBaTeNbHO, NpeobnajaroT B nedax
6onbLIel NPOV3BOANTENLHOCTBIO U «KAuYeCTBEHHbIM CTek/I0M». [leyn C nonepeyHbiM MAamMeHeMm
NCNONb3YHTCA UCKIKUNTENBHO B Medax Ang Bapku ¢dnoat-cTeksia U B KPyrnHOrabapuTHbIX meyax Ans
BapkW TapHOro cTekna, Torga Kak 1A 3epkana cTeknoMacchl naowagbto 4o 140 M2 ycTaHaBAMBAOTCA
neym B BUAe Meyeil C MOAKOBOOHBPA3HLIM MjaMeHeM, MOCKOAbKY OHW MOKa3blBaloT 60siee MPOCTyHo
KOMMOHOBKY, HU3KYH CTOMMOCTb 1 60/ee BbICOKYI MPOU3BOAUTENBHOCTb MO CPAaBHEHWUIO C Mevamu C
nonepeyHbIM HanpasnieHvem nnameHu (VDI Kommission Reinhaltung der Luft, 1997). B neuax c
MeHbLUen MNPOU3BOANTENbHOCTBIO (0OblYHO MeHblie 150-200 TOHH cTeknoMaccbl B AeHb) 4acTo
NCNONb3YHTCA pekyrnepaTopbl AN MOAOrpeBa MoaocTell ¢ BO3AYXOM WU MPUMEHSAIOT ra3oobpasHbIi
KMCNopoa,.
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2.2.3 [a3omasymHele cmeKnonadeusnbHble neyu ¢ npedeapumenibHLIM  peKynepamueHsuIM
nodozpeeomM 8030yxa

Apyras KoHPUrypaLms BaHHOM Neyn - BaHHas CTeK/I0BapeHHas neyb C pekynepaTvBHbIM NMOAOIrPEBOM.
PekynepaTvBHble MoAorpeBaTenn BO34yxa ualle BCEro WCMoAb3ylT CTalbHON Tena006MeHHVK,
BOCCTaHaBAMBAOLMA TEMI0 M3 OTXOAALLEro rasa nytem obmeHa C BO3AYyXOM ropeHus; TemnepaTtypa
npesBapuTenbLHOro Nojgorpesa MoxeT gocturate 4o 800 °C (VDI Kommission Reinhaltung der Luft, 1997),
HO, KaK MpaBwW/io, OHa cocTaBnseT npubansmTensHo 600-750 °C. B HacTosileM AOKyMeHTe ropsyuii
OTPabOoTaHHbIM ras 1 XONOAHbIN BO3AyX rOpeHus NPOXOAAT Yepes jBa napannefbHblX, HO OTAeNbHbIX
KaHana, n TenjaoobmeH OCyLLeCTBASETCH yepe3 cenapauMoHHYlo CTeHKy. He B npumep neyam ¢
pereHepaTMBHbLIM MOAOrPEBOM, TFOpeHMe He T[pepbiBaeTcd W OTXOAALMIA ra3  HenpepbiBHO
pekynepupyeTca 4yepes Temnj00bMeHHUK. YTO6bl JOCTUYL ONTUMANbHOrO WCMOL30BAHUSA 3Hepruu,
TPybonpoBoAbl AbIMOBOIO rasa OT pekyrnepaTopoB NHOMAA MOAKIOYAIOTCA K KOTAaM-yTUAM3aTopam Ans
obpasoBaHus napa wau ropsdein Bogbl (Kircher, 1993). bonee Hu3kas gocturaemas TemnepaTypa
naameHn (MO CpaBHEHMIO C TOW, KOTOPYH MOJy4atoT B pereHepaTuBHbLIX CUCTEMAaX) OrpaHNYMBaeT nX
nprYMeHeHne B MPOM3BOACTBE 60jlee KayeCTBEHHOro cTekna (Hanpumep, ¢aoaT-cTekno) naM B 0cobo
cneumndryUHOM NpomsBoACTBe (bosbLUas YacTb TapHOro cTekna). MNeuun ¢ pekynepaTMBHbLIM NOLOrPeBOM,
KaKk npaBuio, UMeKT KOHOUrypauuo ¢ MonepeyHbiM HarnpasAeHWeM MaamMeHu, U C MeHbLUUM
3HepronoTpebieHMEM, B OTIMYME OT pereHepaTmBHbIX Neyeit (Abraham u dp., 1997).

2.2.4 Tu2ensHsbie neyu

MprMeHeHMe TUrenbHbIX Neyer orpaHNYMBaeTCs NPOU3BOACTBOM CNeLMaNbHOMo CTeKNA, BbIMOJHEHHbLIM
BPYYHYIO, C MepeMeHHbIM pexmmMomM paboTbl Npu TemnepaTtype naasaeHusa go 1 460 °C. OgHa neub
06bIYHO COCTOUT U3 HECKONbKUX Tureser, obecneymBaloLMX OLHOBPEMEHHYI MAaBKy HeCKOAbKUX
BNAOB cTekna. Meun c pereHepaTUBHLIM U pekyrnepaTuUBHLIM MOAOrPEeBOM MIaMeHN, a TakKxe nedm c
371eKTPONOAOrpeBoOM, TaKXe MPUMEHAIOTCA A5 YKasaHHbIX Leneinl. BbITOBOW ras, MPUPOAHbIA ras,
OKVKEHHbIN ra3 v nerkas HepTb, a TakKe 3NeKTPUYeCcTBO, NMPUMEHSAIOTCA B KayecTBe Tern0BOM 3Heprum.
YaensHoe aHepronoTpebieHne (OTHOCUTENbHO MPOU3BOACTBA CTeK/1a) TUTreNbHbIX NeYeil CPaBHUTENBbHO
Bbllle B cpegHem coctasaseT 30 [Ax/Mr npounssegeHHoro ctekna (Jockel and Hartje, 1991).

2.2.5 3nekmpuyeckue neyu

B anekTpuueckmx mneyax CTek/s0 MAABUTCA MPU MNPOMYCKaHWW rMepeMeHHOro Toka 4epes pacrsas.
dnekTpuyeckne neuyn 6bIBatOT, MO0 C ropsaYMM, AMGO C XONOAHbIM CBOAOM. PaHblue And
AOMNOMHUTENBHOrO MoAorpeBa MCNoAb30BaAN ras, HO Mo3jHee MCNOob30BaanN TONBKO 3/1eKTPUYECKUIA
ToK (USA EPA, 1995). DnekTpuuyeckuii Nogorpes npuMeHseTcs, 1Mo Ans AOMOJHUTENbHOro NoAorpesa
(3neKkTpuYecknin Hagays), TM60 MOUTU NCKITIOUNTENbHO 6e3 COKMIaHUs OpraHNYeckoro TONanBea B Mano- 1
cpefHerabapuTHbIX nevax Ans NMPOW3BOACTBA CMeLManbHOro CTeksaa, Takoro Kak A5 OCBeTUTeNbHbIX
npubopoB, cTeknoBonokHa 1 xpyctans (Nolle, 1997; Teller and Hsieh, 1992).

2.3  Bbl6pocsl

2.3.1  Beibpocsl 8 pe3ynemame Cxcu2aHusA (paccmampuearomces e 2naee 1.A.2.1.i)

3arpsisHsoLLMe BeLLecTBa, BblbpacbiBaeMble B MpoLecce MPOM3BOACTBA CTekNa, - OKMcbl cepbl (SOx),
okecng asoTa (NOx), B oueHb peakunx cnydaax MoHookcug yrnepoga (CO), anokeng yrnepoga (CO2) nan
3akucb asoTta (N20). Takke B npoLuecce MaaBKy MPOUCXOAAT BbIOPOCH! TAXeNblX MeTannoB. Takxke B
pe3ynbTate 06paboTKM CbIpbEBbIX MaTepmnanoB MOMYT MPOUCXOANTE BbIGPOCHI TBEPABLIX YacTuL. MHoraa
TSXKe/ible MeTasilbl MOryT TMpUCyTCTBOBaTb B TBepAblx vactvuax. B cootBetctBum ¢ CORINAIR9O
OCHOBHbIe COOTBETCTBYIOLLME 3arpAsHUTENN NpecTaBaatoT coboit SOz, NOx 1 COz.

OTpa6OTaHHbIe rasbl, Bbl6paCbIBaeMble M3 CTEKNOMNABUbHbLIX MeYeli, BKIKYAKT, raBHbIM o6pa30M,
rasbl OKUraHW4, nony4veHHble 3 TONMBa U ra3oB, BO3HMKAKWLWMX B pe3y/ibTaTe MJIaBKU LWNXTbl NN
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napoB, BblbpacbiBaeMbIX B pesy/ibTaTe MiaBKW, KOTOpble, B CBOK ouYepelb, 3aBUCAT OT XMMUYECKUX
peakuuii, NpoMCXoasaLmx B neyun. Mponopumsa ras’oB B LUMXTE, BbIAENAIOLWMXCA TONbKO M3 OrHeBbIX
rneuyeii, coctaBnsieT 3-5 % obuiero o6bema rasa (VDI, 1998).

2.3.1.1  Okucnbl cepbl

Konnuectso SO, BbibpacbiBaeMoe BO BpeMsi MPOU3BOACTBA CTeKNa, r1aBHbIM 06pasoM, onpejenseTcs
cofiepXxaHuneM cepbl B TOMANBE, COfepXaHue cepbl B LUNXTE 1N CMOCOOHOCTLIO NPOM3BEeAEHHbIM CTEK/I0M
nornowatb cepy (VDI, 1998; Gitzhofer, 1993).

Cepa, fobaBneHHas B LWXTYy, YacTUYHO CBA3bIBaeTCA B cTekne B Buge SOs3 uanm cynbduga B
BOCCTAHOB/IEHHbIX pacnnaBneHHbIX cTeknax. Crtekno cogepxut o 0,4 Becosbix npoueHTos SOs3 (VDI,
1998). CopepxaHmne SO3 B TOM/IMBHbLIX rasax cocrtasnset 5-10 % cogepxaHua SOz, Konnuectso SO3
3aBUCUT OT M3ObITOYHOMO BO3AyXa.

CopepxaHue SOz B OTXOAALWMX rasax Takxke onpegensercd paboynMn  YCNOBUAMW  BaHHOM
CTeKNOBapeHHO neyn. B BaHHbIX Meyax, MPUBOANMbBIX B AeliCTBME MonepemMeHHbIM HarpeBoM MaamMeHu
Ha OCHOBaHWW pereHepaTMBHOrO NpUHLMNA, HabaogaeTcs yBenmyeHne cogepxaHns SO2 B OTXOAALLMX
rasax. JTO BeCbMa BepPOSATHO M3-3a YCKOPEeHHOro pacnaga cynbdarta npu BPeMEHHO YXyALUeHHbIX
YCNOBUSIX OKUTaHUS, CH/KEHWSA CMOCOBHOCTM pacniaB/ieHHOro cTek1a MoraoLwaTe cepy Npu yseamyeHnn
TemnepaTypbl B BEPXHe 30He neyu, a Takxe 13-3a UCnapeHus yxke CKOHAEHCUPOBAHHbIX annoTPOMHbIX
MoanduKaunin cepbl B nojorpeeatene Bo3gyxa (Gitzhofer, 1993). CogepxaHue kmucaopoja B Kamepe
CropaHusi meum TakXe BO3JeNCTBYeT Ha cojepxaHuve SOz B OTXOAALLEM rase: ecin KONMNYeCTBO
N36bLITOYHOrO BO3Jyxa YMeHbLUAEeTCs, YTobbl CBeCTU K MUHMMYMY MojaBaeMoe TOMANBO U MOAaBUTL
obpaszoBaHue NOx, MOXeT HabnogaTbcs yBennyeHne cogepxaHusa SO2 B oTxogslleM rase. 370 nmeet
MeCcTo B CBSI3W C TeM, 4TO CMOCOBHOCTb pacniaBAeHHOro CcTekna mnornowats cepy najaeT C
YMeHbLLUEHNEM COAepXaHWUs KMCIopoda B BepxHel 3oHe neuun (Gitzhofer, 1993), pacnagy cynbdata B
razoBoi atMocdepe, cogepxalleli BOCCTaHOBNEHHbIE COeANHEHWS, Kak yrnesogopoabl n CO.

MockoNibky MPUPOAHbLIA 1 6bITOBOI rasbl CoAepXaT JNWb HEe3HA4YUTeNbHOe KOJIMYEeCTBO Cepbl,
HabnoaeTcs ropasfo MeHbluee cogepxaHve SOz B OTXOAALLMX ra3ax BaHHbIX CTEKOBAPEHHbIX Meyax,
paboTaloLLMX Ha ra30BOM TOM/INBE, MO CPABHEHMIO C MA3yTHbIMU BaHHbIMY CTEK/IOBAPEHHBIMY MeYamu,

2.3.1.2 Okwucnbl asoTa

CooTBeTCTBYHOLWMI 3Tan TexHonormyecknx BbibpocoB NOx B pamMKax MPOM3BOACTBa CTekla - 3Tan
nnasku. Beibpockl NOx 13 cTekn1on1aBuAbHbIX Neyer - okcuabl azoTta (NO - npubnnsntensHo 90 % ms-3a
MoYTK CTEXVMOMETPUYECKOro aelicTeus nedelr, octatok NOx B TOMAMBHbBIX rasax — gnokcmg asota (NO2)).
KoHueHTpauus okcrza a3oTa B OTPaboTaHHOM rase CTeK/IoMAaBUIbLHOW Meuyn, Kak nNpaBuio, MeHblle
npegena onpegenenus (Quirk, 1997).

CyLecTByeT YeTblpe OCHOBHbIX MeXaHn3Ma obpa3oBaHust NOx. Tpy M3 HUX - MexaHW3M, CBA3aHHbIN CO
OKMraHveMm, W yyUTbiBaeT Terso, TONAMBO U 6bicTpoe o6bpasoBaHue NOx. YeTBepTblil MexaHW3M
(obpasoBaHme NOx «LUNXTbI») - 3TO Pe3ynbTaT UCMOMb30BaHNA HUTPATOB B CbipbeBbLIX MaTepuanax Ans
onpeaeneHHbIXx BuAoB ctekon. (Quirk, 1997) B cTeknonnaBWUAbHOW Meyn AManasoH MNAaBkW CTekna
06bI4HO BapbupyeTca oT 1 350 °C go 1 600 °C (VDI Kommission Reinhaltung der Luft, 1997), uto BegeT kK
cosfaHuto TemnepaTypsbl Boilwe 2 000 °C (Abraham u gp., 1997). 3To 06BbACHAET NPUCYTCTBUE BbICOKOWA
KoHLUeHTpaumm NOx NOYTU UCKIOUNTENBHO 13-3a Ten10BOro Bo3gerctems Ha NOx (B COOTBETCTBUM C
MeXaHN3MOM 3enbAoBuYa). HekoTopble NapaMeTpbl BANSIOT Ha MeXaHW3M TernioBOro BO3AeNCTBUSA Ha
NOx: TemnepaTypa naameHu, TUM TonavBa (paboTa meun Ha rasoobpasHOM TOMJMBE faeT CaMble
MaKkcMManbHble TeMnepaTypbl MAaMeHu, YeM Ha Ma3yTHOM TOM/MBe), coAepXaHne KUCIopoAa B 30He
peakuun B NiameHu, BpemMs NpebbiBaHWA rasa CropaHns B BbICOKOTeMMePaTyPHbIX 30HaX NaamMeHun. 3Tu
napameTpbl HanpsiMyto CBsf3aHbl C paboyrMMK MapameTpamy, Harnpumep, TUM FOpPenkW, MonoXeHue
ropenku, HacTPOWMKM FOpeskM W KOHCTPYKLMS CTEKIOMAaBUAbLHOW Meyn, KOANYeCTBO W36bITOYHOrO
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BO34yxa, CMeCb TOM/IMBa WM BO3jyXa FOpeHunsl, ckopocTb Bo3gyxa u T.n. (Kircher, 1993; Flamme, 1993;
Flamme and Haep, 1994). bebictpoe obpasoBaHne NOx OTHOCUTENbHO HebonbLUOe U MPU CKUraHUK
npupogHoro rasa NOx TonanBa B OCHOBHOM paBHO Hyto (Quirk, 1997).

BbI6GpOC COeAMHEHN a30Ta BO BpeMS HarpeBa CbipbeBbIX MaTePUanoB C CoAepXXaHNeM HATPATOB 1 Npu
nepepaboTke XMMUYECKMX BeLLecTB Takxe CnocobcTBytoT BbibpocaM NOx. Ha kKonvuyectso OKCUAOB
a30Ta, BO3HMKAaOLWMX B Cbipbe, byAeT BO3/eCTBOBaTbL KOHLEHTPaLMSA 1 COCTaB HUTPATOB B Cbipbe (Her
Majesty s Inspectorate of Pollution, 1992). Hanpumep, onpegeneHHble TOHMPOBaHHbIE CTeK/1a B CEKTOpe
JINCTOBOrO CTekNa TPebyrT NCMNONb30BaTb HUTPATLI, KOTOPbIE CO3Aat0T AONONHUTENbHbIE BbI6POChl NOx,
MOYTK Takme e BbICOKNE, KaK 1 HEKOHTPONVPYeMble, B pesyfibTaTe onepaunii ¢ Mpo3payHbIM JNCTOBLIM
CTEKJIOM: TUMMYHBIE BbIGPOCHI MOTYT coCTaBnsATh 2 500 Mr/HM3 ana npo3spavHoro ctekna n 4 000 mr/Hm?
Ans ToHnposaHHoro crekna (UNECE, 1998). lo/mKHO 6bITb M3BECTHO, YTO Takoe TOHMPOBAHHOE CTeK/10
MOXeT NPOM3BOANTECS TONILKO Nepuoanyeckn. B cneumansHOM CTeKONbHOM NPOMBILLIEHHOCTY MAaBKa
CUNbHO OKWCIEHHOTO CTeK/1a NN MUCMOJIb30BaHNe OUYMLLaILLMX BELLECTB, TakMX KaK OKUCb CYpbMbl WU
oKCUA Liepus, TpebyeT f0baBneHNs HUTPATOB B LLUKXTY. 3T0 yBennymBaeT Bblopockl NOx 3TUX neveil.

Mpn MCNONL30BaHUK BaHHbIX CTEKIOBAPeHHbIX Meyeil, paboTatoLmx Ha rase, JocTuraemas Temnepartypa
naameHV Bbllle MO CpPaBHEHWIO C Medvamy, paboTarlMMyM Ha MasyTe. Kak cneAcTBue, BaHHbIe,
paboTatowe Ha masyTe, BblgenstoT MeHblle NOx, 4YeM BaHHble, paboTatolime Ha rase. bonee Toro,
MOCKO/bKY XapaKTePUCTUKM MIaMeHW BaHHbIX Meyeli ¢ NoAKOBOO6Pa3HbIM MAaMeHeM OT/IMYakTca oT
CTEeKNOMNMaBUAbHBLIX Meyell C MonepeYHbiM HamnpaBAeHVEeM MaMeHy, MociejHre YacTo MokKasbiBatoT
6onee Huskme BblIbpocbl NOx.  PekynepaTuBHble neuun gatoT 6onee Huskme Bblibpockl NOx (ecan
BblpaxkeHO B Mr/HM3, a He B Kr/T) B OTANYME OT pereHepaTMBHbIX Nevein, 6banarogaps nx 6onee HU3KOM
TemnepaTtype npeaBapuTtensHoro Harpesa (Kircher, 1993), HO ©3-3a MOBbIWEHHOr0 MNOTpebneHus
3Heprum pekynepaTuBHbIX NeYeli (OHU NMEelT MeHbLLiee 3HepronoTpebneHmne) ocobble Bbibpocbl NOx (Ha
TOHHY CTEK/IOMACChl) MOTYT BbITb MOYTY TaKUMU Xe, Kak AN pereHepaTUBHbIX Meyei.

2.3.2  Bwlbpocsl, C8A3AHHbIE C NPOU3B80OCMEOM

CamblIli BaXHbIA NCTOYHUK aTMOChEpPHbIX BbIOPOCOB - MeYb C ropAYnM CBOAOM. TsKesble MeTanibl 13
CbIpPbEBbLIX METAINIOB W TOMIMBA YaCTUYHO UCMAPAIOTCSA B MeYn C ropsymM CBOAOM. Tsxenble MeTanbl,
B 3aBWCMMOCTM OT TWMa CTekna W CbiPbeBbIX MaTepuanoB, KOTOpble BbIAENSIOTCA B BO34yX, MOTyT
NPeACTaBsATb COBON MbILLBSAK (TONBKO B HEKOTOPbIX C/y4asXx), CBUHEL, U CeNeH.

Ecnm masyTHbIA nnn HedpTAHON KOKC MCMONb3YeTCst B MpoLecce COKUraHUs, Takke MOryT NpUCyTCTBOBaTb
HUKeNb U BaHaAuii. B HeKOTOpPbIX MUPOBLIX OTPAC/AsX B MpoLecce MaaBku B kadecTBe dnroca yacto
ncrnonbsyeTcs Garooput. Ecim ytmnmsmpyemoe CTekno, noctynarllee M3 3TUX CTPaH, NprvMeHsieTcs B
LUVIXTE, MOXET NMPOUNCXOAUTL BbI6POC HEGOLLLOMO KoNMYecTBa doopuTa.

OCHOBHble MaTepuanbl ANs MPOWN3BOACTBA CTeKNa — KPEMHUIA W OKCUAbI LLEeNOYHbIX MEeTaaoB WUau
LLleIOYHO-3eMe/lbHble MeTa/bl. OKCUAbl LLeNoYHbIX MeTassloB 06pasytoTca B AaHHOM Mpouecce B
pesynbTate oTAeneHus kapboHaToB. KoadpduumeHTbl BbibpocoB CO2 yKasaHHble B COOTBETCTBUUN C
Leendertse (1998), BblYMCAEHbI U3 KoAn4yecTBa Aob6aBieHHbIX KapboHaToB, M1aBHbIM 06pa3oM, B
npotiecce NPoOn3BOACTBA Pa3HbIX BUAOB CTek/a, C yH4eTOM TOro, YTO BCE OKCMAbI MeTalN0B MPONCXOAAT
13 KapboHaTOB 1, YTO He J06aBAAETCA HUKAKMX YTUIM3NPYEMbIX OTXOA0B cTekna. Ecnum, Tem He MeHee,
MNCNONb3YIOTC  OKCUAbI,  TMAPOKapboHaThbl,  cynbdaTbl  WAM  COOTBETCTBYHOLLEE  KOANYECTBO
YTUAN3MPYEMBIX OTXOA0B CTeK/a, HEOOXOANMO BbIMONHUTE KOPPEKTUPOBKY 3TUX KO3 PULINEHTOB.

2.3.3 Tennoeas Haz2py3Ka

PeancHoe »>3HepronoTpebneHne, MpoBepeHHOe Ha MpakTUKe B Pas/IMYHbLIX CeKTopaX, CUSIbHO
BapbupyeTca npubnusmutensHo oT 3,5 Ao 6onee 40 TAx/T. [laHHas umdppa CUIBHO 3aBUCUT OT
KOHCTPYKLMWN Neyn, TMna CTeKNSAHHOro 13jeNns, CKOPOCTU TArM, KOAUYecTsa YyTUAN3NPYeMbIX OTXOL0B
cTekna, obbema W MeToAa paboTbl. Tem He MeHee, 60/blUas YacTb CTekla MPOU3BOAUTCS B
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KpyrnHorabapuTHbIX Neyax 1 NOTPe6HOCTb B 3HEPrum ANa NAaBkW, Kak npasuo, Huxe 8 FAx/T. bonee
NoApOo6HY MHPOPMaLIMIO MO 3HepronoTpebaeHNIo A5 NpoLecca NPOM3BOACTBA CTeK/1a MOXHO HaliTK B
npoektTe mnepecMOTPeHHOro JokymeHtTa BREF ana crekonbHOW MpomebiwieHHOCTN (EBponeiickas
Komncecusa, 2008). Bonbluasa 4yacTb 3HEPrvM Ha CTeKOJIbHbIX 3aBOAAax WCMo/b3yeTca Ansd npouecca
nnaBkW, XOTS MpU MNPOU3BOACTBE CTEKJOBOMIOKHA WAW CTeknoBaTbl npoueccbl GOpPMOBaHUSA U
OTBEPXAEHUA/CYLLIKIN TakKe TPebyrT 3HaUMUTENIbHOIO KONMYeCTBa SHEePruu.

24 CpepacTtBa perynmpoBaHus

Meponpuatna A8 CHUKEHUS BbIGPOCOB B CTEKObHOV MPOMbILLIEHHOCTA BKAKOYAOT MepBUUYHbIE U
BTOPUYHbIE Mepbl CHUXEHWS BbIOPOCOB, KOTOpPble, [/1aBHbIM 06pPa3oM, HaueneHbl Ha CHUXeHne
BblI6pocoB NOx 1 SOx. OHW BK/IOYAIOT:

e yMeHblUeHMe KONNYecTBa N36bITOUHOrO BO34yXa;
e CHWXEHHbIV NpeiBapuTeNbHbIA Harpes BO34yXa;
e  30Ha/IbHOE ropeHue;

e peumpKynsuMs AbIMOBbLIX ra3os;

e roBTOpHOe cxuraHue/npouecc 3R;

L creknonnaBnbHbIE NeY C HUSKUMIA Bbl6pOC8MI/I NOx

e  KWC/IOPOAHOTOM/IMBHOE ropeHve
*  3/1eKTPOrn/aBka;

e u13bumpaTenbHoe HekaTanuTuyeckoe BocctaHoBneHne (SNCR);
e u3bmpaTenbHoe KaTannTuyeckoe BocctaHoBneHwme (SCR).

Bonee nogpobHoe onuncaHne TEXHONIOTUIA PerynnpoBaHnNs, KOTOpPble MOTYT MPUMEHATBCSA B CTEKObHOM
MPOMBbILLUNEHHOCTW, MOXHO HalTh B AokyMeHTe BREF ansa ctekonbHOM npoMmblneHHOCTH (EBponeickas
Komunccmsa, 2001) nnm nepecmMoTpeHHbIN NpoekT AokymeHTa BREF (EBponeiickas Komuccus, 2008).

Mepbl 415 CHUXeHWs BbIBPOCOB B BO3JyX B pe3y/bTaTe MpoLecca OKUTaHUs MOryT Takke 6blTb
pe3y/sibTaToOM CHUXEHWUs BbIBPOCOB TSXENbIX MEeTasnoB UMb, BbIGpocbl MAbAM B pesynbTaTe
06paboTKN CbipbeBbIX MaTEPUANOB MOTYT BbITb CHUXEHbI C MOMOLLBIO TKaHEBbIX GUABLTPOB NN PaA3HbIX
yCOBEPLLEHCTBOBAHHbLIX METOA0B 06paboTku. BbIGpockl AMoKcMAa yriepoa B pesynbTaTe npouecca
Kap60OHM3aLUMM MOXHO CHU3UTb MyTeM 406aBneHNs 60/bLLEro KONYECTBa YTUAMN3NPYEMOro CTekna Uan
C MOMOLLbI OCHOBHbIX HEKaP6OHATHBIX MaTeEPMAaNoB 1 C MOMOLLBID Mep 3HeprocbepexxeHnst MNoNesHbIX
MCKOMaeMblX.
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3 MeToAbl

3.1 Bbl6op meToaa

Ha pucyHke 3.1 npeacTaBneHa npoLlejypa Bblbopa MeETOAO0B OLEHKM TEXHONOMMYECcKUX BblI6POCOB B
pe3synbTate AesiTeNIbHOCTUM CTEKONIbHOM MPOMBILUNEHHOCTU. MCNONb3yTCa Cefytolime OCHOBHbIe

npoLeaypbl:
Ecnn nmeeTcs nogpo6Has nHdopmMaLma: Ncnonb3yiiTe ee.

Ecnn kateropus MCTOYHMKOB SIBNSETCA KAOYEBOV KaTeropuvei, NpuMeHseTcs YposeHb 2 WAV Ny4LLni
MeTOoZ, KpOMe TOro cobuparTcsa MNoApobHble BXOAHblE AaHHble. [lepeBO pelueHWin Hanpasnser
Nnonb3oBaTeNss B TakKMX C/lydasix K MeTody YPOBHA 2, Tak KakK MpejronaraeTcs, YTO Jfierye rnoayymtb
HeobXoAMMble BXOAHblE AaHHble AN AAaHHOMO MOAXOAa, YeM cobpaTb AaHHble YPOBHA obbekTa Ans
OLleHKN YPOBHS 3

AnbTepHaTUBHbIA BapuaHT 415 MeToa YPOBHA 3 (AeTanbHOe MoAenpoBaHume npouecca) He BKIKYEH B
AepeBo pelleHnii. OgHako NogpobHoe MogennpoBaHMe BCerga BbliMOJHAETCA Ha YpOBHe 0bbekTa, npu
3TOM pe3ynbTaTbl MOAENNPOBAHMSA MOXHO YBUAETb B BUAE AaHHbIX OObeKkTa AepeBa peLleHn.

Hauano

Wcnonb3oBaTb
TONbKO JaHHble
no o6bekTy

——————— YpoBHs 3

Wwmetotcs nu
flaHHbIE Mo
ob6bekTy?

Wcnonb3oBaTb
[aHHble Mo 06beEKTY
YpoBHs 3 1
aKcTPanonAuuio

Mcnonb3oBathb AaHHble MO ocyLlecT
BNSieMOW AeATeNIbHOCTY 1
MLMEHTHI BbIBPOCOB YPOBHS 2;
XabakFepbHbie- ARA-FEXHOROFA-

A

orpermeeTcsio n
pas

Pa3fenuTb no TexHonormsamv AaHHble
0 OCYLLECTBIAEMOII AieATENbLHOCTU
1 K0ahPULIMEHTBI BbIGPOCOB-HO
TEXHORNOFUsM

OCHOBHOM
VNCTOYHUK?

MpumeHnTL
KO3 PULIMEHTBI
BbIGpPOCOB YpoBHS 1
0 YMOJYaHMIo

PrcyHok 3.1 [lepeBo NPUHATUA peLUEHNIA ANA KaTeropyum uctouyHmka 2.A.3 NMponsBoAacTBO cTEKa.
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3.2 Topaxop YpoBHA 1 Mo yMonYaHUIO

3.2.1  Aneopumm

B noaxoae ypOBHFl 1 404 Bbl6pOCOB CTEeKOJIbHOW MPOMbILLNEHHOCTN NCMNOJIb3YEeTCA 06|.|.|,ee YpaBHeHNe:

Esarpsstutens = ARnpoussoacteo X EFsarpashurens (M

roe:

Esarpssnumens = BbIOPOC YKa3aHHOrO 3arpsAsHnTeNs

ARnpoussoacrso = WHTEHCUBHOCTb AesATeNlbHOCTY NMPY MPOU3BOACTBE CTEKNA
EFsarpsstmrens = K03ddrLMeHT BbIGpOCa AN JaHHOIO 3arpsasHUTeNs

[JaHHas dopmMyna NnprvMeHseTcd Ha HauMoHaNlbHOM YPOBHE, NCMOAb3Ys rojoBOe HaLuMoHanbHoe obluee
NMPOM3BOACTBO CTekna. MHopmaumsa no NpomsBOACTBY CTekNa, MO KOTOPOM MOXHO OLEeHUTb BbIOPOChHI
no 6osee NPoCTOl MeToAMKe oLeHKWN (YpoBeHb 1 1 2), uMmeeTca B CTaTUCTUYeCKOM exerogHuke OOH naun
HaLMOHA/IbHbIX CTaTUCTUYECKUX AAHHBIX.

KoaddurumeHTbl BEIGPOCOB YPOBHS 1 AOMYCKAOT CPEAHIO WUAM TUMOBYH TEXHONOMMUIO 1N BHEAPeHUe
60pbLObI C 3arpA3HEHNAMN B CTPaHe U 06bEANHSAIOT BCe BCrOMOraTtesibHble NpoLecckl B NPOM3BOACTBE
CTek/1a OT BBOZA CbIPbsi ;0 OKOHYaTe/IbHOM OTFPY3KM C 06bekTa.

B cnyuae, Korga cnegyet yunTbiBaTh 0CO6bIE BO3MOXHOCTY 60PbLObLI C 3arpA3HeHuaMN, MeToA YPoBHS 1
He NPUMEHSIeTCS, a NCMOb3YHTCA METOAbl YPOBHSA 2 1 3.

3.2.2 Koa¢ppuyueHmeol 8b16p0CO6 NO YMOMYAHUIO

B tabnuue 3.1 ykasaHbl k03¢ duLmMeHTbl 3aPUKCMPOBAHHbBIX BbIBPOCOB MO YMOAYAHMIO ANS NPOU3BOACTBA
cTekna (B T.4. BbIOpOCHI B pesynbrate MaBku 1 HennaBky). KoadoduumeHTbl BbIOPOCOB - pesynbTar
aHanM3a Ko3¢PuLMeHTOB BbIOPOCOB B pe3synbTaTe MPOM3BOACTBA /IMCTOBOrO, TapHOro cTekna, T.K. 3TU
ABa cekTopa BMecTe cocTaBaatoT 80 % CTeKoNbHOM NpoMbILLIeHHOCTU EBponbl (EBponeiickas KoMmuccus,
2008). Wcnonb3oBanocb cpefHee pacnpejefeHne ABYX TpeTeill TapHOro cTekna W OfHOW TpeTwu
NINCTOBOrO cTekNa.

Ocoboe BHMUMaHWe criegyeT obpallaTe He Ha perncTpaumio Tex Xe BblbpocoB B COOTBETCTBUM C r1aBON
1.A2.fi n HacTosLen KaTeropuen MCTOYHMKA. lMpegnonaraeTcs, YTo KO03dOULUMEHTLI BbIGPOCOB ANS
OCHOBHbIX 3arpsisHuTeneri Bosgyxa, Takme kak NOx n SOx 06pasytoTcs, Kak nMpaBuio, B pesynbTaTte
OKUraHWsa 1, cnefoBaTeNibHO, CCblIKa Ha HUX AaHa B rnase 1.A.2.f.i. Bce npoyne BbIOPOCHI B pe3ynbTaTe
MPOM3BOACTBA CTekia MpejCTaBieHbl B HAcTOsLLeR rnase C MOMOLBK MOAXOAa YPOBHA 1, UTOOBbI
n3bexaTb BO3MOXHOI0O p1CKa ABONHOIO yyeTa Mexay 3Tol rnaeoii 1 rnasoi oxkuranmsa 1.A.2.f.i.

TeM He MeHee, B peafibHOCTW, B pe3ynbTaTe JaHHOrO npouecca npoucxoauTt Bblopoc SOx. [Mpw
Npon3BOACTBE CTEKNA, Kak MpaBuio, 06bluHO BbIbpOoCckl SOx HaxoaATcsa B gnanasoHe 0,4 - 2 kr/T cTekna
(Beerkens, 2008).

BbI6pockl GpAooprHA 1 XI0PUHA TakXe BO3HMKAOT B pe3ynbTaTe NPOM3BOACTBA CTek/1a. TeM He MeHee,
MOCKOJIbKY OHU He SBAAOTCA TPeBOBaHUAMY K OTHETHOCTU, OHM HEe pacCMaTpuBakoTCs B PyKOBOACTBE.

BbI6GpOChI CBMHLIA YaCcTO 3aBUCAT OT KOMMYECTBA MCMOJb3YEMOrO BHELLIHEro yTUaN3MpyeMoro crekaa u
KavecTtBa cTekno060s (Beerkens, 2008).

Ana  uenen pAaHHOro PykoBOACTBa KO3QPuUMeEHTbl BbI6GpocoB YY MNpUHUMAOTCA  paBHbIMU
Ko3ddurLMeHTaM aieMeHTapHoro yriepoga (3Y). bonee nogpobHyo MHPOPMaLMIO MOXHO HanTy B InaBe
1.A.1 DHepreTyeckme oTpacan NPOMbILLIEHHOCTU.
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Ta6nuua 3-1 KoadpdpuumeHTbl BbIGPOCOB YpoBHA 1 pANA KaTteropym WUCTOYHMKOB 2.A.3
Mpon3sBoAcCTBO cTEKNA

KoaddpuumeHTbl BbIGPOCOB N0 ymonuaHuio YpoBHa 1

Kog, HassaHue
Kareropusa ucrousmka HO 2.A3 Mpor3BoACTBO CTeKa
Tonauso He npumeHnmo
He npumeHserca rxuyr, nxs
He oueHeHO NOx, HMANOC, SOx, NH3, CO, nNXA44/®, benso(a)nupeH, Benso(b)dayopaHTeH,

BeH3o(k)dnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, M'XBb

3arpAsHutenb 3HauyeHune EamnHnLbI 95% posepwur. Ccbinkun

MHTEpBan

HuxkHUiA | BepxHuid

OKBY 300 r/Mr ctekna 100 600 CpefHee  3HayeHWe  mexay
3Ha4YyeHnamun JINCTOBOro n

TAPHOro CTeK/1a

T410 270 r/Mr cTekna 90 540 Visschedijk (2004),
npumeHsemblii ana OKBY

TY2,5 240 r/Mr cTekna 80 480 Visschedijk (2004),

npumeHsembli ana OKBY

vy 0,062 | %T42,5 0,031 0,12 US EPA (2011, file no.: 91143)

Pb 1.7 r/Mr cTekna 0.1 15 CpegHee  3HauyeHuWe  mexay
3HaYeHUnAMU JINCTOBOro n

TAPHOro CTeK/1a

Cd 0.13 r/Mr ctekna 0.01 0.28 CpegHee  3HayeHWe  MeXay
3HaYeHMAMM  JIUCTOBOMO W

TAPHOro CTeKk/a

Hg 0.003 |r/Mrcrtekna 0.0003 0.039 |[CpegHee 3HaueHMe  mexay
3HAYEHWAMM  NINCTOBOTO U

TAPHOro CTeK/a

As 0.19 r/Mr ctekna 0.01 11 CpefHee  3HayeHWe  mexay
3HAYEHWAMM  NINCTOBOTO U

TapHOro CTeKkna

Cr 0.23 r/Mr cTekna 0.01 2.3 CpegHee  3HauyeHune  mexay
3HaYeHUsIMU  INCTOBOTO "

TAPHOro CTekna

Cu 0.007 r/Mr cTekna 0.001 0.011 CpefHee  3HauyeHWe  Mexay
3HaYeHUsIMU  INCTOBOTO "

TAPHOro CTekna

Ni 0.49 r/Mr cTekna 0.02 1 CpefHee  3HauyeHWe  Mexay
3HaYeHUsIMMU  INCTOBOTO "

TAPHOro CTekna

Se 0.8 r/Mr cTekna 0.02 8.9 CpefHee  3HauyeHWe  Mexay
3HAYEeHUAMM  JINCTOBOTO "

TAPHOro CTeK/1a

Zn 0.37 r/Mr cTekna 0.13 0.56 CpefHee  3HayeHWe  Mexay

3HaYeHUAMU JiMcrtoeoro n

TAPHOro CTeK/1a
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MprMeyaHne: BbI6pOChl CBWMHLA, M1aBHbEIM 06Pa30oM, OMPeAEenstoTc Mo KOMMYECTBY WCMONb3yeMblX
YTUAN3MpPYEMbIX OTXOA0B cTekna (Beerkens, 2008)

KoaddunumeHTsl Boibpocos ana YY nonydeHbl n3 US EPA, 6a3bl gaHHbIx SPECIATE, Bepcma 4.3 (US EPA,
2011).

3.2.3  /faHHble no ocyujecmensemoii deamenbHocmu

NHdopmaums no Npou3BOACTBY CTekna, MOAXOAALLAas A1S OLEeHKW BblbpoCoB € MOMOLLbLIO (6onee
NpocTor) MeTofoNormMmn YpoBHs 1, LUMPOKO AOCTynHa B CTaTmctuyeckom exerogHmke OOH wan B
HaLUMOHaNbHbIX CTaTUCTUYECKUX AAHHbIX.

JlononHuTensHbIe pyKoBOAsALLMeE YKa3aHUs npejcTaBfieHbl B MeToguyecknx ykasaHusax IPPC 2006r. no
npoBeAieHN0  HaLMOoHaNbHOW WHBEHTapuM3auMW, TOM 3 MO MPOMbILAEHHBIM npoueccaMm U
ncnonb3oBaHuto npoaykrta (IPPU), rnaea 2.4.1.3, «Bblbop CTaTUCTUUYECKUX AaHHbIX 06 OCyLLeCcTBAAeMOl
[esTe/IbHOCTU».

3.3 TMoaxop YpoBHSA 2, 6a3UpYyOLLMIACA HA TEXHONOTMNAX

3.3.1 Anzopumm

Moaxod YpPOBHSA 2 aHanornyeH YposHwo 1. [nd ncnonb3oBaHWA NoAxofa Nno YPOBHKO 2, AOMKHO ObiTb
pasgeneHue Kak o AaHHbIM MO OCYLLLeCTBASAEMON AeATe/IbHOCTW, Tak 1 Mo Ko3ddunumeHTam BbIBPOCOB B
COOTBETCTBUU C PasHbIMU TUMaMU NMPOMN3BOACTBA CTEKNA (34eCb YNTOMUHAETCH KaK «METOAMKWN»), KOTOpble
MOTYyT NPOUCXOANTb B CTPaHe.

Moaxoa no ypOBHPO 2 3akno4aeTcs B cnepyrLlem:

PasgeneHvie Npouv3BOACTBa CTek/a B CTPaHe C LeNb MOAENMPOBAHWUA PasHbIX MPOAYKTOB W TWUMOB
MPOLECCOB, MPONCXOAALLMX B HALMOHANbHOW CTEKO/IbHOM MPOMBILLIEHHOCTW MO CIINCKY:

onpesennTb MNPOU3BOACTBO, WCMOMb3Ysl KaXAbli OTAENbHbIA TWUM CTekna (HasbiBaeMble BMecCTe
«MeToAMKM» B GOpMy/e Aanee) OTAeNbHO;

nprvMeHeHns ko3¢dnumMeHToB BbIBpOCa B 3aBUCUMOCTM OT UCMO/b3YeMON TEXHOMOMMM ANS KaXKAoro
TuNa npotecca:

EF3a2p}z3Hume,7h = Z ARV[[)()IL’)’BD()CW[@O, MexHol0cUA X EFmEXH(L’lOZME, 3aepA3Humensb (2)
mexHoa0cUU
rae:
ARnpoussoacteo, Texronorus = NMpOV3BOANTENBHOCTE B paMKkax  KaTeropum  WCTOYHMKA, C

MCNONb30BaHVEM XapaKTePHOW TeXHOIOTN
EFrextonorus, sarpsshvrens = K03$dULMEHT BbIGPOCOB A/19 JaHHOW TEXHONOTMWN N 3arps3HUTEeNs

B cTpaHe, B KOTOPOI NCNOMb3YyeTcs TONIbKO OAHAa TEXHONOrus, Ko3dduUMeHT npoHuLaeMocTn bysert
100 % v anroput™ B popmyne (3) CHUXaeTCs 40:

E 3aepA3Humens = ARnpouaeoacmeo XEFmeXHonozum 3aepA3Humens (3)

rae:

EsarpsisHurens = Bbl6pOC YKa3aHHOro 3arpAasHnTend

ARnpoussoacrso = WHTEHCMBHOCTb JesaTe/IbHOCTU NPy MPON3BOACTBE CTek/1a
EFsarpsshurens = KO3PPULIMEHT BbIbpOCa 415 JaHHOMO 3arpsa3HUTeNs

KOB(I)(I)I/ILI,I/IeHTbI Bbl6pOCOB B AaHHOM MnoaxoJe BK/IF0YakoT B cebst Bce BCriomMoraTte/ibHble npoueccol B
NPOMBbILWIEHHOCTM OT BBOJA CblpbA A0 OTFPY3KN NPOU3BEAEHHOTIO CTEKa 3aKa34yKaM.
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3.3.2 Kos¢ppuyueHmes! 8616pocoe 6 3a8UCUMOCMU OM MexHOon02UU

JaHHbIi  nogpasgen npeAcTaBAseT XapakTepHble AN TexHonorum  kKoa¢duumeHTbl BbIGPOCOB,
HeobxoAMMble AN MPUMEHEHUS MNOAXoAax YPOBHA 2 AN 06paboTkn BbIOPOCOB B pesy/bTaTte
npomsBoAcTBa cTekna. JokymeHT BREF ans faHHOV MPOMBILLIEHHOCTM MOXHO HalTW Ha caiTe:
http://eippcb.jrc.es/pages/FActivities.htm - cm. pasgen 4.3.1.

KoadodumumeHTbl BoIGpOCOB B foKkyMeHTax BREF, rnaBHbIM 06pa3om, yKasaHbl B gnanasoHax. [nanasoH
paccMmaTprBaeTca Kak 95 % foBepUTeIbHOrO MHTEPBAana, Torja Kak cpejHee reometTpmyeckoe AaHHOro
AMnanasoHa BblbMpaeTcs, Kak 3HadeHne KosddurLmeHTa BbIbpoca, yKasaHHOro HuXe B TabavLe.

Ana  uenein paHHoOro PykoBoAcTBa  KO3QdUUMEHTbl BblbpocoB YY NPUHUMAIOTCA  paBHbIMU
Ko3ddurLMeHTaM a1leMeHTapHoOro yriepoaa (3Y). bonee nogpobHyo MHPOpMaLMIo MOXHO HanTy B InaBe
1.A.1 DHepreTyeckme oTpac/n NPOMbILLIEHHOCTW.

3.3.21 Npoun3BoACTBO INCTOBOrO CTEKNA

B T1abnuue 3.2 ykasaHbl KO3QPULMEHTbl BbIBPOCOB AN MPOM3BOACTBA JINCTOBOrO  CTekna.
KoaddunumeHTbl BbIGPOCOB TAXE/bIX METaN/ 0B OCHOBaHbl Ha CpeAHUX 3HaueHUAX W3MepeHWnin ¢
06BEeKTOB NPON3BOACTBA cTekna EBponsbl (Rivet, 2008). Takxke SOX BbibpacbiBaeTCsd B pesynbTate 4aHHOro
npouecca, Ho BblIbpockl SOx B pe3ynbTaTe AeATeNIbHOCTU CTEKONbHON NPOMbILLINEHHOCTY GUKCUPYIOTCS B
rnase 1.A.2.fi, 4uTO6bI M3bEXaTb puCKa JABOWNHOrO yyeTa BbIOPOCOB, HACKOABKO 3TO BO3MOXHO.
KoaddunumeHTbl BbIBPOCOB ANA CyMMapHbIX Bbl6poCOB TBepablx 4Yactuy, (OKBY) 6epyT 13 npoekTa
nepecMoTpeHHOro gokymeHTa BREF ana ctekonbHOM npombliluieHHOCTH (EBponelickas Komuccus, 2008).
Bbibpocbl TY10 um TY2,5 paccumtbiBaoTcd ©3  koadduuymeHta Bbibpoca OKBY ¢ nomoulsto
CKOOpPANHMPOBAHHOW eBpOMenckor MnporpaMMbl MO MHBEHTapM3auMnM BbIBPOCOB TBEPAbIX YacTuL
(CEPMEIP) (Visschedijk 1 ap., 2004).

Ta6bnuua 3-2KoappuLmeHTbl BbIGPOCOB YPOBHA 2 AN KaTeropum nctouHuka 2.A.3 MponseoacTeo
CTeKkna, INCToBoe CTEeK/10

KoaddpuumeHTbl BbI6POCOB YpOBHA 2

Kog, HasBaHue
Kareropusa ucrouHuka HO 2.A3 Mpoun3soacTBo cTekna
Tonauso He npumeHnmo
WH3B (ecan npumeHUMO) 030314 JIncToBOE CTEK/I0
TexHonorun/meTogmku Mpon3BOACTBO IMCTOBOrO CTEKNA
PernoHanbHble ycnosusa
TexHonorumn CHUXXeHUA | YMeHbLUMEHWE BbIBPOCOB Neyn (MepBuyHbIi/BTOPUUHBIN METOAbI)
3arpsAsHeHUin
He npumenserca rxur, Nxe
He oueHeHO NOx, HMJIOC, SOx, NH3, CO, NX44/®, benso(a)nupeH, benso(b)bayopaHTeH,

BeH3o(k)dnyopaHTeH, MHaeHo(1,2,3-cd)nupeH, NXb
3arpAasHutenb 3HayeHue EamHuubl 95% poBepur. Ccbinkm

WHTepBan
HuxkHuiA | BepxHuii
OKBY 130 r/Mr cTekna 20 800 European Commission (2008)
T410 120 r/Mr cTekna 18 720 Visschedijk et al (2004) applied
on TSP
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T4Y2,5 100 r/Mr cTekna 16 640 Visschedijk et al (2004) applied
on TSP

vy 0.062 [%T42,5 0.031 0.12 US EPA (2011, file no.: 91143)
Pb 0.4 r/Mr cTekna 0.23 0.68 Rivet (2008)

Ccd 0.068 |r/Mrcrekna 0.01 0.25 Rivet (2008)

Hg 0.003 |r/Mr cTekna 0.001 0.039 [Rivet (2008)

As 0.08 r/Mr cTekna 0.01 0.18 Rivet (2008)

Cr 0.08 r/Mr cTekna 0.01 0.13 Rivet (2008)

Cu 0.007 |r/Mrcrekna 0.001 0.011 [Rivet (2008)

Ni 0.74 r/Mr cTekna 0.54 0.97 Rivet (2008)

Se 0.15 r/Mr cTekna 0.02 0.4 Rivet (2008)

Zn 0.37 r/Mr cTekna 0.13 0.56 Rivet (2008)

KoaddurumeHTol BoibpocoB ans YY nonydeHbl 13 US EPA, 6a3a gaHHbIx SPECIATE, Bepcusa 4.3 (US EPA,
2011).

O6paTnte BHMMaHWe, 4TO XOPUCTO-BOAopogHas kucnota (HC) wn  ¢topsogopos (HF) Takxke
BblOpacbIBAlOTCA C 3aBOZOB MO MPOM3BOACTBY CTeK/]a, HO OHM He pPacCMaTPMBAOTCA B HaCTOSLLEM
PykoBogcTBe. B ciyvae MCnonb3oBaHWA MasyTHbIX Meyelrd, MOXET BbIAENATbCA BaHaAWi, a Takxke
BbIOPOCHI HMKeNs MOTYT 6bITh BbILLE.

MoBTOpUM, UTO BbIOPOCHI NOX 11 SOX NMPOUCXOAAT B pe3ynbTaTe OKUraHWs, 1 pekoMeHAyeTCs yka3aTb 3Tu
Bblbpocbl B rnaese 1.A.2.f.i. Moxanyicra, obpatuTe BHMMaHWe Ha COOTBETCTBYHOLLME KOIPPULMEHTHI
BbI6POCOB B pe3y/ibTaTe OKUraHWs, yKasaHHble B AaHHOU rnase.

3.3.2.2 [lpomn3BoacTBO TapHOro cTekna

[ns Npon3BoACTBa TapHOro crekna ko3¢puumeHTbl BbIBPOCOB MO YMOAYAHWUIO AaHbl B Tabauue 3.3.
KoadpdunumeHTsl BLIOPOCOB, rnaBHbIM 06pa3oM, 6epyT M3 nepecMOTpeHHOro AokymeHTta BREF anq
CTeKoNbHOM npomebiwneHHocTn (EBponeiickasa Komwuccmsa, 2008), Torga kak ¢dpakuymm TY10 n TH2,5
pPaccUMTLIBAOTCHA C MOMOLLLIO aHanu3a TBepAbix Yactul, CEPMEIP (Visschedijk n gp., 2004).

Ta6nuua 3-3KoappuLmeHTbl BbIGPOCOB YPOBHA 2 AN KaTeropum nctouHuka 2.A.3 MponseoacTeo
CTekna, TapHoe CTeK/10

KoaddpuumeHTbl BbI6POCOB YPOBHA 2

Kog, HassaHue
Kareropus ucrousmka HO 2.A3 MNpoun3BoACTBO CTeKNa
Tonauso He npumeHumo
WH3B (echn npumeHnmo) 030315 ‘TapHoe CTEKN0
TexHonorum/meToauKkm Mpon3BOACTBO TAPHOTO CTEKNA
PernoHanbHble ycnosusa
TexHonorum CHUXeHUA | MepBuyHble Mepbl 6e3 BTOPUYHOro crnocoba NpesoTBPaLLEHUA 3arpA3HEHUA OKpyKatoLei
3arpAsHeHui cpeapl
He npumenserca rXur, Nxe
He oueHeHO NOy, HM/1I0C, SO, NHs, CO, Hg, Cu, Zn, NXA4/®, BeHso(a)nupeH, Benzo(a)fluoranthene,
BeH3o(k)pnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, N'XB
3arpAsHutenb 3HaueHue EanHuLbl 95% poBsepur. Ccbinikn
WUHTEpBan

HuxkHWiA | BepxHuid

OKBY 280 r/Mr cTekna 100 580 European Commission (2008)

T410 250 r/Mr cTekna 90 520 Visschedijk et al (2004) applied

PykoBoactBo EMEIN/EAOC no nHBeHTapu3aLum BbIGPOCOB 3arpAsHaowmx Bewects 2019 18



2.A.3 lNMpousBoacTBO cTEKNA

on TSP
T42,5 220 r/Mr cTekna 80 460 Visschedijk et al (2004) applied
on TSP
vy 0.062 % T42,5 0.031 0.12 US EPA (2011, file no.: 91143)
Pb 2.9 r/Mr cTekna 0.1 15 European Commission (2008)
Cd 0.12 r/Mr cTekna 0.07 0.28 European Commission (2008)
As 0.29 r/Mr cTekna 0.01 1.1 European Commission (2008)
Cr 0.37 r/Mr cTekna 0.02 2.3 European Commission (2008)
Ni 0.24 r/Mr cTekna 0.02 1 European Commission (2008)
Se 1.5 r/Mr cTekna 0.075 8.9 European Commission (2008)

KoapdpuumeHTsl BoibpocoB Ana YY nonyyeHbl n3 US EPA, 6a3a gaHHbix SPECIATE, Bepcus 4.3 (US EPA,
2011).

YTo KacaeTca pasgena no TapHOMY CTekJy, HEOH6XOAMMO 0BpaTUTb BHMMAaHME, YTO TakXe BblAENATC
HCl n HF, HO NoCcKonbKy HeT HeOBXOAMMOCTI BbIMOHATE HALMOHANbHYH MHBEHTapU3auuto, B AaHHbIN
OOKYMEHT OHW He BK/tOYeHbl. PekomeHayeTca 3adukcmpoBaTb Bblopockl SOx n NOx B kateropuu
ncrouHmka 1.A.2.f.i.

3.3.2.3 Mpon3BoACTBO CTEK/IOBOJIOKHA

CooTseTcTBYOLME KOIQPULMEHTLI BbIOBPOCOB ANS UCMOMb30BaHUA B MPOU3BOACTBE CTEK/0BONOKHA
yKasaHbl Hmxe B Tabauue 3.4. VIMeroTca ToNbko KO3GdMUMEeHTbl BbIOPOCOB ANs TBEPAbIX 4acTuL
KO3PPULIMEHTbI BbIBPOCOB A5 OTAENbHbIX TAXE/bIX METaNN0B He AOCTYMHbl. KoadpduumeHTsl BbI6pOCOB
ANS CyMMapHbIX BblI6pocos TBepablx Yactul, (OKBY) 6epyT 13 nepecmMoTpeHHOro AgokymeHta BREF gns
CTeKONbHOWM NpombllLneHHocTH (EBponeickas Komuccums, 2008). KoaddumumeHTsl BoiGpocoB and TH10 w1
TY2,5 aHann3npyoTCa C NOMOLLLIO pacrnpegeneHuns pasmepa Yactuy, CEPMEIP (Visschedijk n gp., 2004).

BbI6pochl TBEPAbIX YacTuL, U3 neYyelr NPON3BOACTBA CTEKOBOAOKHA MOIYT MoKa3aTb BbICOKMIA pasbpoc
3HaYeHWil, B 3aBUCUMOCTW OT TOYHOrO OrpejeneHus TBepAblX BeLLecTB, T.K. Mapbl K3 nedei
NMPOM3BOACTBA CTEK/IOBO/IOKHA MOMYT KOHAEHCMPOBAaTb YacTuubl MbUIM B HaubonblUeM AMarna3oHe
Temnepatypbl. CnesoBaTeNbHO, KO3IQOULMEHTHI BbIOPOCOB, YKasaHHbIe HUXe B Tabauue, AOJIXKHbI
1CMN0/Ib30BAaTLCA C 0COHBOM BHMATENIbHOCTLHO.

Tem He meHee, B AokymeHTe BREF HeT nHdopmaLumm no Beibpocam rpynnbel metannos. KoadduumeHTsl
BbIBPOCOB A/19 3TUX rPYMM MOTYT BbITb NOE3HbI A1 NMPOBEPKMU.

Ta6nuua 3-4 Ko3apoduumeHTbl BbIGPOCOB YpOBHA 2 AN KaTeropym WUCToyHUKa 2.A.3
Mpoun3BoACTBO CTEK/1A, CTEK/IOBO/IOKHO

KoaddpuumeHTbl BbI6POCOB YPOBHA 2
Kog, HasBaHue
Kareropus ucrousmka HO 2.A3 MNpoun3BoACTBO CTeKNa
Tonauso He npumeHumo
WH3B (echn npumeHnmo) 030317 ‘ Mpoyee cTekno
TexHonorum/meToauKkm HernpepbIBHOE 3/1eMeHTapHOE CTEK/I0BO/IOKHO
PervoHanbHble ycnosus
TexHonorum CHUXEHUA | MepBrYHbIE CNOCOBbI CHUKEHWA 3arpA3HEHUIA, HUKAKOro BTOPUYHOTO cnocoba
3arpAsHeHui
He npumeHserca rxur, nNxe
He oueHeHO NO,, HMNOC, SOy, NHs, CO, Hg, Cu, Zn, NXAA4/®, Benso(a)nupe, BeHso(a)bnyopaHTeH,
BeH3o(K)pnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, NXB
3arpasHuTenn 3HauyeHune EAnHULbI 95% posepur. CcbUIKM
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UHTEepBan

HuxKHUiA | BepxHuid

OKBY 100 r/Mr cTekna 30 350 European Commission (2008)

T410 90 r/Mr cTekna 27 315 Visschedijk n gpyrne  (2004),

npumeHsemblii ana OKBY

TY2,5 70 r/Mr cTekna 21 280 Visschedijk n gpyrne  (2004),

npumeHsembli ana OKBY

vy 2 % T42,5 1 4 US EPA (2011, file no.: 91142)

KoadodunumeHTsl BoIbpocoB ana YY nonydeHsl 13 US EPA, 6a3a gaHHbix SPECIATE, Bepcus 4.3 (US EPA,
2011).

3.3.2.4 Npoun3BoAcCTBO CTeKNOBaTbl

CooTBeTcTBYHOLME KOIPPULIMEHTbI BbLIOPOCOB ANA WCMOb30BaHUA B MPOU3BOACTBE CTEK/0BaThI
yKasaHbl Huxe B Tabauue 3.5. [na Npon3BOACTBa CTekna Ux 6epyT M3 NepecMOTPeHHOro LOKyMeHTa
BREF (EBponeiickas komuccus, 2008) PekoMeHayeTcs 0bpawatb BHUMaHWe He Ha ABOMHOWN y4yeT 3TuX
BbIOBPOCOB C BblbpocaMy, 3adUKCMPOBAHHBIMUA B COOTBETCTBUU C WUCTOYHUKOM Kateropum 1.A.2.fi
(CkwuraHne B obpabatbiBatoLLeil MPOMbILLIEHHOCTN).

MpoAyKUMs CTeKN0BaTbl OObIYHO COAEPXMUT YacTb BSXYLLEro BellecTBa Ha OcHoBe $eHONbHOW CMOJIbI.
CBs3ylOLMI PacTBOP HaHOCUTCA Ha BOJIOKHA B 30He GOPMOBaHMSA, OHWM MOMEpPYeHO CBA3bLIBAOTCA Y
CyLlaTcs B ByAKaHM3aUMOHHOW neun. OTxoAdawmi ras 3oHbel GopmMoBaHUS ByaeT cofepxaTb TBepAble
yactuupl, ¢eHon, dopmanbgerng M ammuak. TBepAble 4YacTuLbl BK/AKYAOT W OpraHuyeckue, W
HeopraHM4yeckme maTepuasnbl, 4acTo € YacTULAMW OYeHb MaseHbKoro pasmepa. bonee HU3KMIA ypoBeHb
10C 1 aMWHOB MOXHO Takxe onpeAenntb, ecin OHW BK/IKOYEHbl B CUCTEMY cCBA3yloLlero. M3-3a
XapakTepa npoLiecca NOTOK rasa MMeeT OYeHb BbICOKMI 06 beM 1 BbICOKOE cofep>aHune Bnaru. Belopocsl
13 neyn byayT cogepxaTb fleTyure MaTepuranbl CBA3YHLLEro, NPoAyKTbl pacnaja CBSA3yHLLero, BoAsHble
napbl 1 NPOAYKTbl CrOpaHns U3 ropenok neyei. ocne BbIXoAa M3 NeYn MPOAYKT OXNaXKAAeTCs nyTem
nponyckaHms 60MbLIOrO KOoAn4yecTBa BoO3dyxa. 1o Bcell BUAMMOCTW, 3TOT ra3 COAEPXWUT BOJOKHA
CTeK/10BaThbl 1 HU3KMEe YPOBHW OpraHn4yeckoro marepmana. KoHeuyHas obpaboTka nNpogykTa BKatoYaeT
pesKy, TPaHCMOPTMPOBKY W YMakKoBKY, KOTOpble MOryT MpuBecTM K 06pa3oBaHWIO BbIGPOCOB Mblan
(EBponeiickas Komuccums, 2001).

BaxHbIi dakTop, MMENLMA OCHOBHOE BO3JeNCTBME Ha BbIOPOCHI B pesynbrate GOpPMOBaHUS,
OTBEPXAEHUS U OX/NaXAEHWs, - pe3ynbTaT CBSA3YHLLEro BeLlecTBa, HaHOCMMOrO Ha MpPOAYKT, T.K.
NPoAyKTbl C 6onee BbICOKAM COZepXaHWEeM CBA3YHLLEro NpUBOAAT, Kak MpaBuio, K 6osiee BbICOKMM
YPOBHSIM BbIOPOCOB. BbI6OpOCHI, MONyYaeMble N3 CBA3YHOLLEro, 3aBVCAT B OCHOBHOM OT MacChl CBA3YHOLLMX
BELLeCTB, HaHeCeHHbIX B YykasaHHOe BpeMs W, ClejoBaTe/lbHO, 6ofiee BbICOKOrO COAEPXaHUS
CBSA3YIOLLEro, W B MeHblLUel CcTerneHu, MpoAykTbl C BbICOKOW MAOTHOCTbH MOryT CMocobCTBOBaTh
yBenm4yeHuto BolbpocoB (EBponeiickas Komuccus, 2001).

BbI6pochkl B pesynbTaTe nnaBku 1 Nocie obpaboTky NaaBkm cBegeHbl B Tabnuue 3.5.

Ta6nuua 3-5KoappuLmeHTbl BbIGPOCOB YPOBHA 2 ANA KaTeropum uctoyHuka 2.A.3 MponseoacTeo
CTekna, cTeksioBaTa

KoaddpuumeHTbl BbI6POCOB YPOBHA 2
Kog, HasBaHue
Kareropus ucrounmka HO 2.A3 MNpon3BoACTBO CTeKNa
Tonauso He npumeHnmo
WH3B (echn npumeHnmO) 030316 Creknosata (3a cBA3blBaHMWsA)
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TexHonornm/meToauKm Mpon3BOACTBO CTEKNOBATDI
PervoHanbHble ycnosmsa
TexHonoruu CHUXKeHUA
3arpsAsHeHuin
He npumenserca rxuyr, Nxe
He oueHeHo NOx, HMJIOC, SO, NHs, CO, Hg, Cu, Zn, NXA4/®, Benso(a)nupeH, BeHso(a)bnyopaHTteH,
BeHso(k)pnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, TXb
3arpsAsHutenb 3HaueHue EanHunubl 95% posepwmr. Ccblikn
MHTepBan
HuxkHMiA | BepxHui
HM/I0C 500 r/Mr cTekna 100 2800 European Commission (2008)
NH3 1400 r/Mr cTekna 300 6500 European Commission (2008)
OKBY 670 r/Mr cTekna 80 5600 European Commission (2008)
TYy10 590 r/Mr cTekna 70 5000 Visschedijk (2004),
npumeHaembivi ana OKBY
TY2,5 520 r/Mr cTekna 60 4500 |Visschedijk (2004),
npumeHaemblli ana OKBY
vy 2 % T42,5 1 4 US EPA (2011, file no.: 91142)

KoaddunumeHTsl BoIbpocoB ana YY nonydeHsl n3 US EPA, 6a3a gaHHbix SPECIATE, Bepcus 4.3 (US EPA,
2011).

3.3.2.5 [lpomn3BoacTBO OCTa/ILHOro cTeKNa

K Hactoslemy nogpasgeny OTHOCUTCA TMPOU3BOACTBO Mpo4yero crekna. B jgaHHoMm pasgene
npeAcTaBneHbl Tabnuubl K03dMLMEHTOB BbIGPOCOB YPOBHA 2 A1s TUMOB CTekia, KOTopble He
paccMaTpuBanucb Bblle. JlaHHbIA pasgen BkAYaeT Tabauubl KO3GPULMEHTOB BbIGPOCOB ANS
CBMHLIOBOrO XpyCTans W BOAOMEPHOro cTekna. B Tabauuy 3.6 BK/IOYEHbl TOMbKO KO3GOULIMEHTI
BbIBPOCOB 419 TBEpAbIX HYacTu, 1 Pb B pe3ynbTaTe Npom3BOACTBa CBMHLIOBOro xpycTans. KosppuumeHTsi
BbIBPOCOB OCHOBaHbl Ha WHpOPMaLMKX, MONYYEHHOW W3 MepecMOTPeHHOro gokymeHta BREF ans
CTeKONbHOW npoMblwieHHOCcTU (EBponelickas Komuccus, 2008), gononHuTenbHas MHGopmaums bbina
nonyyeHa oT 3KCNepToB NpombliwieHHocTy (Beerkens, 2008).
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Ta6nuua 3-6 KoappuLimeHTbl BbIGPOCOB YPOBHA 2 AN1s1 KAaTeropmm UcTovyHmka 2.A.3 MponssoacTBo
cTeK/1a, NpoYne BUAbI CTEK/1a, CBUHLIOBBIV XpycTalb

Koa¢pduumeHTbl BbIGPOCOB YPOBHA 2
Kop, HassaHue
Kareropusa ucrousmka HO 2.A3 Mpor3BoACTBO CTeKa
Tonauso He npumeHnmo
WH3B (ecau npumeHumo) 030317 Mpoyee cTekno
TexHonorum/meToamuKm CBMHLIOBOE CTEKNO
PernoHanbHble ycnosus
TexHonorum CHUXeHusA | B pabote ncnonbaytotca GpunbTpsbl
3arpAsHeHuin
He npumeHserca rxur, nNxs
He oueHeHO NO,, HMJ1I0C, SOy, NHs, CO, Hg, Cu, Zn, NX44/®, BeHso(a)nupeH, BeHso(a)bayopaHTeH,
BeH3o(k)dnyopaHTeH, MHaeHo(1,2,3-cd)nupeH, NXb
3arpAsHutenb 3HauyeHue EamMHuLbI 95% posepwur. Ccbinkn
WUHTEpPBan
HuxkHUiA | BepxHuid
OKBY 10 r/Mr cTekna 5 30 Beerkens (2008)
T410 9 r/Mr cTekna 5 27 Visschedijk et al (2004) applied
on TSP
T42,5 8 r/Mr ctekna 4 24 Visschedijk et al (2004) applied
on TSP
vy 0.062 % T42,5 0.031 0.12 US EPA (2011, file no.: 91143)
Pb 10 r/Mr cTekna 5 30 Beerkens (2008)

KoaddunumeHTsl BoibpocoB ana YY nonydeHsl n3 US EPA, 6a3a gaHHbix SPECIATE, Bepcus 4.3 (US EPA,
2011).

Jns CBUHLOBOroO XpycTans Ko3pPuumeHTsl BbIBPOCOB MOTYT CUIbHO OTIMYATLCS, B 3aBUCUMOCTI OT TUMa
$VNBTPOB, KOTOPbIE NCMONBL3YIOTCA B paboTe. [ouTK BCe 3aBOAbI, BXoAdALLMe B cocTaB EC ncnonb3ytoT B
pabote GMABLTPbLI, KOTOPblE CHWXAT BblIbpockl TH A0 3HaueHWin HXe 20-30 r/T cTekna, MHOrAa Aaxe
MeHbLle 10 r/T. bonbluas 4acTb BKAOYAET CBUHeL. TeM He MeHee, eCnn B paboTe He MCMOo/b3yeTcs
$UNbTP, BEIGPOCHI TBEPALIX YaCTUL, a TakXe CBUHLA MOTYT gocturatb 6onbLue 1 kr/T (Beerkens, 2008).

Ta6bnuua 3-7KoappuLmeHTbl BoIGPOCOB YPOBHA 2 ANA KaTeropum nctoyHuka 2.A.3 MponseoacTeo
CcTekna, npoune BUAbI CTEKNA, BOAOMEPHOE CTEK/O

KoaddpuumeHTbl BbIGPOCOB YPOBHA 2

Kog, HasBaHue

Kareropusa ucrousmka HO 2.A3 Mpoun3BoAacTBO CTEKNA

Tonauso He npymeHumo

WH3B (ecan npumeHUMO) 030317 ‘ MNpoyee cTekno

TexHonorun/meTogmku BogomepHoe cTekno

PernoHanbHble ycnosusa

TexHonorum CHUXKEHUA

3arpAsHeHUin

He npumenserca rxuyr, Nxe

He oueHeHo NOx, HMJIOC, SOy, NHs, CO, Hg, Cu, Zn, NXA4/®, Benso(a)nupeH, BeHso(a)bnyopaHTeH,
BeH3o(k)pnyopaHTeH, MHaeHo(1,2,3-cd)nupeH, NXb
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3arpasHuTenb 3HauyeHune EAnHULbI 95% posepwur. CcbInkun
MHTepBan
Lower Upper
OKBY 200 r/Mr cTekna 70 600 European Commission (2008)
T410 180 r/Mr cTekna 60 540 Visschedijk et al (2004) applied
on TSP
T42,5 160 r/Mr cTekna 50 480 Visschedijk et al (2004) applied
on TSP
4y 0.062 |% 4¥2,5 0.031 0.12 | US EPA (2011, file no.: 91143)

KoapdpuumeHTel BoibpocoB Ana YY nonyyeHbl n3s US EPA, 6a3a gaHHbix SPECIATE, Bepcus 4.3 (US EPA,
2011).

3.3.3  YcmpaHeHue 3a2psA3HeHuii okpyxcarowjeli cpedsi

CyLLecTBYyeT psj TEXHONOMMNIA JOMONHNTENBHOM OUNCTKY, LieNbio KOTOPbIX SBNSIETCS CHUXKeHe BbIOpOCoB
KOHKPEeTHbIX 3arpsis3HuTeneit. MonyyaroLpmecs BbI6POCk MOXHO PaccHMUTaTb 3aMeHOW XapakTepHOro Ans
TeXHONMOrMN KO3hPMLUMEHTa BbIOPOCa YMEHbLUEHHbIM KO3PPULIMEHTOM BbIOPOCA, Kak NpeacTaBneHo B

dopmyne:

EF, MexHoA02US, yMeHbUW. — (1 = Nycmparerue 3aepﬂ3HeHu17) x EF; MexHo/02us, HeyMeHbUU. (4)

lpae:

EF textonorus, ymerbw. = K03$OULMEHT BbIBPOCOB MOC/Ne BHeapeHWst Mep Mo 6opbbe ¢
3arps3HeHneM OKpyXatoLLeli cpejpl

N ycrpaHerive sarpsisH. = 30 deKTUBHOCTb YCTPaHEHUS 3arpsA3HEeH NI OKpY>XKatoLLLEen cpeabl

EF rexvonorus, nekonp. eeibp. = Ko3pdULMEHT BLIBPOCOB A0 BHeApeHWss Mep no 6opbbe C
3arpsizHEHNEM OKpYXaloLLei cpepi

B HacTosilem nojpaszene npeAcTaBieHbl 3HAYEHWs Pe3ynbTaTMBHOCTU YCTPaHEHUs 3arpssHeHWi
OKpY>XatoLLleid cpefbl MO YMONAYaHWUIO ANS psija MPOLECCOB YCTPaHEHUs 3arpsisHEHWS OKpYXatoLLeit
cpefbl, NMPUMEHUMbIX B AAHHOM ceKTope. 3HayeHWsi pe3yNbTaTUBHOCTU YCTPaHEeHWUs 3arpsisHeHWi
OKpy>KatoLLlei cpesbl AOMKHbI MPUMEHSTHCA C OCTOPOXHOCTBI, MOCKOJIbKY OHU MPEeACTaBAAOT CPEAHHOH
pe3ynbTaTUBHOCTL MO CeKTOPY 6e3 y4eTa pasnyHbIX BUAOB CTekNa.

3.3.3.1 JinctoBoe cTeK/10, BbIAYBHOE U1 TAHYTOE CTeK/10, TapHOe CTeKN0

JaHHbI nogpa3gen NpesocTaBasieT pe3ybTaTMBHOCTL YCTPAHEHUS 3arpsisHEHNI OKpyXKatoLelit cpeapi
NS INCTOBOrO CTEKNa, BbIAYBHOIO WAWM TAHYTOrO CTeK/la W TapHOro cTeknia. Pe3ynbTaTMBHOCTb
npeAoCcTaBaseTcs 4Ns TBEPAbIX YaCTUL, M OTHOCUTCS K CTapOMY, HEKOHTPOIMPYEMOMY 3aBOAY.

Ta6bnuua 3-8 Pe3yNbTaTUBHOCTb YCTPaHEHUsI 3arpsi3HeHUst OKpy>KawLielr cpepbl (Nycrpaxenve
sarpsisHenns) A1 KATeropum nctouyHmka 2.A.3, NMponsBoACTBO cTeK/1a

3¢ deKTUBHOCTb yCTpaHeHUA 3arpa3HeHuii YpoBHA 2

Kog, HasBaHue
Kareropus ucrousmka HO 2.A3 MNpour3BoACTBO CTeKNa
Tonauso He npumeHumo He NPUMEHUMO
WH3B (echn npumeHUmo) 030314 Jluctosoe cTekno

030315 TapHoe cTekno
TexHoNorMmu/MeToauKm JINCTOBOE CTEKN0, BblAYBHOE UM TAHYTOE CTEK/I0, TAPHOE CTEK/IO
TexHonornn CHUXKeHusA | 3arpasHuTenb | 3¢pdekTusHoct | 95% Aosepur. Ccbiku
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3arpAsHeHui b MHTEpBan
3HayeHue no |HwxHu |BepxHu
yMonyaHuio | i ]
KoHTponb rasoBbIX wnm Yactmuya > 10 mKm 75% 25% 92% [ Visschedijk et al (2004)
Ma3yTHbIX, OrpaHUYeHHbIX
BbI6pocoB
10 MmKM > vacTmua > 2,5 MKM 75% 25% 92% [ Visschedijk et al (2004)
2,5 MKM > Yactuupl 75% 25% 92% [ Visschedijk et al (2004)
INeKTpUYECKUit nogorpes, Yactmya > 10 mKkm 99% 96% 100% | Visschedijk et al (2004)
3/1eKTPOCTaTUYECKUIA
nblnieynosutenb,  cKpybbep
WM TKaHEBbIN GUNLTP
10 MKM > YyacTmua > 2,5 MKM 99% 96% 100% | Visschedijk et al (2004)
2,5 MKM > Y4actuupl 99% 96% 100% | Visschedijk et al (2004)

3.3.3.2 CTeKJ/I0BOJIOKHO

JaHHbIVi nogpasgen npeAocTaBnseT pesyNbTaTMBHOCTb YCTPAHEH WS 3arpA3HeHnl oKpyXXatoLLeli cpespl
AN CTEKNOBOJIOKHA. Pe3ynbTaTUBHOCTb NPeAOCTaBASAETCS A1 TBEPAbIX YaCTUL, U OTHOCUTCS K CTapomy,
HEKOHTPONPYEMOMY 3aBOJY.

Ta6bnuua 3-9Pe3ynbTaTUBHOCTL YCTPAaHEHUs 3arpsisHeHUs oOKpy>Katowleli cpeabl  (Nycrpaxenne
sarpsisHenns) A1 KATeropum nctoyHmika 2.A.3, NponsBoACTBO CTEK/1a

3¢ PeKTUBHOCTb yCTpaHEHUA 3arpa3HeHu YPoBHA 2

Kog, HassaHue
Kareropus ucrousmka HO 2.A3 [Jpyrve nonesHble nckonaemble
Tonauso He npumeHnmo He NPUMEHMMO
WH3B (ecam npumeHUmo) 030317 Mpouee cTekno
TexHonorun/meTogmku CTeK/10BO/IOKHO
TexHonorun CHWXKeHuA | 3arpasHuTenb d¢ddekTuBHocT | 95% posepwur. Ccbiku
3arpAsHeHni b MHTEepBan
3HaueHue no |HwkHKM |BepxHu
yMon4yaHuio |#n 7]
KoHTponb rasoBbIX wnm Yactnua > 10 MKkm 50% 0% 83% | Visschedijk et al (2004)
Ma3yTHbIX, orpaHuYeHHbIX
Bbl6pocoB
10 MKM > yacTuua > 2,5 MKm 50% 0% 83% | Visschedijk et al (2004)
2,5 MKM > YacTuupl 50% 0% 83% | Visschedijk et al (2004)
DNEKTPUYECKUI noaorpes, Yactnua > 10 MKkm 75% 25% 92% | Visschedijk et al (2004)
3N1EKTPOCTaTUYECKIIA
nblieynosutenb,  ckpybbep
WU TKAHEBbIN GUNBTP
10 MKM > yacTuua > 2,5 MKMm 75% 25% 92% | Visschedijk et al (2004)
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2,5 MKM > yacTuupl 75% 25% 92% | Visschedijk et al (2004)

3.3.4  /faHHbIe no ocywecmenaemoii deasmensHocmu

NHbopmMaLumsi Mo Npomn3BOACTBY CTEKA, MOAXOASALLAS ANt OLEHKN BbIBPOCOB C MOMOLLLI YPOBHSA 1 nnu
YpOoBHS 2 LUMPOKO A0CTynHa B CTaTucTnyeckom exerogHnke OOH nam B HaLMOHaNbHbIX CTaTUCTUYECKUX
JaHHBIX.

JlononHuTeNbHbIE PYKOBOAALLME yKa3aHUA npejactaBneHbl B Metogmnyeckux ykasaHuax IPPC 2006 no
npoBejeHNo  HauWOHaNbHOM WHBEHTapu3auuMy, TOM 3 MO MPOMbIWAEHHBIM Mpoueccam U
ncnonb3oBaHuto npoaykrta (IPPU), rnaea 2.4.1.3, «Bblbop CTaTUCTUYECKMX AAHHbIX 06 OCyLLecTBASeMOl
AEATENIbHOCTU».

3.4 MopgenupoBaHmne Bbl6pocoB YPOBHA 3 M UCMNOJSIb30BaHNE O06BHEKTHbIX
BaHHbIX

3.4.1 An2zopumm

CyLecTByeT ABa pasHbIX CMocoba MCNoAb30BaHUA MeTOAO0B OLeHKN BbIOPOCOB, KOTOPbIE BbIXOAAT 3a
npezenbl ONUCaHHOTO BbILLE MOAXO0AA ANst KOHKPETHON TEXHONOTUN:

e [logpobHoe MogenpoBaHMe NPOLECCOB B CTEKOIbHOW NMPOMbILLIEHHOCTH;
e OTueTbl MO BbIGPOCAM Ha YpOBHE 06beKTa.

3.4.1.1 TMoppo6HOe MopenvpoBaHUe npoLecca

AHanm3 BbIOPOCOB YPOBHA 3 MOCPEACTBOM [JaHHbIX O rMpoLecce CO34alT OTAe/bHble OLEHKMN
nocaefoBaTeNlbHbIX CTyNeHel NpoLeccoB MNPON3BOACTBA CTeka.

3.4.1.2 [laHHble 06bEKTHOro yPOBHS

Ecnm nmetoTca gaHHble 06BbEKTHOMO YPOBHS COOTBETCTBYHOLLEro KayecTBa (CM. riaBy 6 No YnpaBneHuto
WHBEHTapmM3aumen B 4actm A PykoBOACTBa), WX Heobxoammo ucnonb3osatb. CyllecTByeT JBe
BO3MOXHOCTW:

e OT4YeTHOCTb N0 06BLEKTY OXBaTbIBAET BCE CTEKO/IbHOE NMPOM3BOACTBO B CTPaHE;
e OT4YeTHOCTb BbLIGPOCOB O6BLEKTHOIO YPOBHSI HEAOCTYMHa ANS BCeX CTeKO/bHbIX 3aBOAOB B
cTpaHe.

Ecnm gaHHble 06bEKTHOrO YPOBHSI OXBaTbIBatOT BCE NMPOM3BOACTBO CTeKNa B CTpaHe, cedyeT CPaBHUTb
nprMeHsieMble K03$dMUMEHTbI BbIBPOCOB (3adUKCMPOBaHHbIe BbIGPOCHI, pa3efieHHble HaunoHa bHbIM
NMPOM3BOACTBOM) CO 3HAYEHUSIMM MO YMONYaHUIO KO3GPULMEHTOB BbIGBPOCOB MM Ko3bdULMEHTOB
BbIBPOCOB, XapakTepHblX AN TexHonornin. Ecanm nogpasymeBaemble Ko3dduLMEHTHI BbIGPOCOB
HaxoaaTcs BHe 95% JoBepuUTENbHOrO WHTepBana AN 3HaYeHWl, YyKasaHHbIX B Tabnauuax
K03PPULIMEHTOB BbIBPOCOB YPoBHSA 1 1 YPOBHSA 2 3ajaHHbIX, TO PEKOMEHAYeTC 06bACHNTL MPUYUHBI
3TOro B OTYeTe MO COCTaBNEHWNIO PermcTpa Bel6poCoB.

Ecnun o6wWmin rogoBoli 06bemM CTEKOSIBHOIO MPON3BOACTBA B CTPaHE He BK/IKOYEH B COCTAB BCEX OTUETOB
no ob6bekTam, Heob6XOAMMO OLIeHUTb HEAOCTAlLIY YacTb O6LWMX HaLMOHaAbHbLIX BbIBPOCOB OT
KaTeropum NCTO4YHMKA, MOCPEACTBOM SKCTPAMNONALUN:

Hayuonansioe npoussodcmeo Y Ipoussodcmso, x EF (5)

UmMoeo, 3azpAsHuUment - Z YCMAaHoeKka, 3azpAsHument yemanoeka

VCMaHosKu YCMaHosKu

Fpe:
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EVITOFO,3arp9|3HV|Ten|> = Obuwpe Bbl6pOCbI 3arpAsHAWmMX BewecTB And BCeX YCTaHOBOK B
npejenax kateropunm NCToOYHKKa

Eycraroska, sarpsstmrens = BbIGPOCHI 3arpsA3HAIOLLMX BeLLecTB B COOTBETCTBUM C OTYETOM MO
yCTaHOBKaM

MpOn3BOACTB wroro = NPOV3BOANTENBHOCTb B PaMKax KaTeropum UCTOYHKKA
[MPOV3BOACTBO ycrarioska = Mpon3BOANTENILHOCTL B PaMKax yCTaHOBKM

EFsarpasrurens = K03bPULMEHT BbIBPOCa 3arpA3HSAOLLMX BELLEeCTB

B 3aBMCMMOCTI OT onpejeneHHbIX HaLMOHaNbHbIX 06CTOSATENLCTB 1 OXBaTa OTHETOB 06 bEKTHOr0 YPOBHS
MO CPaBHEHMIO C O6LLUMM HaLMOHaAbHbBIM MPOM3BOACTBOM CTekNa, KoadduLumeHT Bbibpoca (EF) B AaHHOM
bopmMyne HeobXxoAMMO BbIGpaTb K3 C/eAyloLMX BO3MOXHbIX BapuaHTOB B nopsjke ybbiBaHUA
npeAnoYTeHns:

KO3OPUUMEHTBI  TEXHOMOTMYECKMX BbIBPOCOB, OCHOBAaHHbIE Ha 3HaHWM  TWUMOB  TEXHOMOrUiA
peann30BaHHbIX Ha 3aBOAAXx, Ha KOTOPbLIX OTHETLI MO BbIGPOCaM Ha YpOBHeE 3aBoja OTCYTCTBYIOT;

K03¢¢VILLVIEHT nojgpasymMmeBaeMbIX Bbl6pOCOB, KOTOprVI noay4vyeH M3 MMeLWNXCA OTYETOB Mo Bbl6pOC8M§

: : Eycma}-mmca, 3acpAsHumenb

EF — yemanosku (6)

z IIpoussoocmeo. ...

ycmanosku

* K03$dMLUMEHT BbIBPOCOB YPOBHSA 1 MO YMOAYAHWIO. AaHHbI BapuaHT cnejyeT BblbnpaTh TONbKO B TOM
cNydae, ec/in OT4YeTbl MO BbIOpOCaM YPOBHS 3aBOJa OxBaTbiBatoT 6onee 90 % obLieHaLMOHaNbHOro
npon3BoACTBa.

3.4.2 YpoeeHb 3: MoOenuposaHue 8616P0OCO8 U UCNO/Mb308AHUE 06EKMHbIX OGHHbLIX

MHorve 06beKTbl CTEKO/IbHON MPOMbILLIEHHOCTYN SIBASIOTCA OCHOBHbLIMU MPOMbILLIEHHBIMY 06 beKTaMu,
Npu 3TOM JaHHble No BbIbpocaM 415 OTAeNbHbIX YCTaHOBOK MOTYT 6bITb MONyYeHbl 13 PeecTpa BbIGpPOCOB
1 rnepeHOoCoB 3arpsizHuTenein (E-PBI3) nnn Apyror cxembl OTYETHOCTM MO Bblibpocam. Korga Konm4ectso
TaKUX [AaHHbIX FapaHTUPOBAHO CUCTEMOIN obecneyeHns/KoHTpons kadectBa (QA/QC), paszpaboTaHHON
Hagnexawmm obpas3om, a oT4eTbl MO BbIGPOCAM MpPOBEpeHbl He3aBUCUMOM CXeMOW MpOBepKW, 3Tn
JaHHble CnefyeT MCMonb3oBaTe. ECAm Ana oxeBaTa BCero NMpomM3BOACTBa CTeksa B CTpaHe Tpebyetcs
3KCTPanoNAUMs, MOTyT UCNOb30BaTbCs, MMB0 NpUMeHKMble KO3 ULIMEHTbI BbIGPOCOB A/ 06BEKTOB,
BHOCKMBIX B OTHYET, IN60 KO3GOULIMEHTbI BIOPOCOB, yKa3aHHbIe BbILLe.

B faHHOM pyKOBOACTBE He MpeAcTaB/ieHbl MOAeNN BbIBPOCOB A/ CTEKONIbHOW MPOMBbILLIEHHOCTU. Tem
He MeHee, Takas MoOAesb MOXET 6biTb pa3paboTaHa U WCMONAb30BaTbCA B  HaLWOHaNbHOM
WHBEHTapu3aummn. Ecim 3To NponcxoanT, cnesyeT CpaBHUTb pesynbTaTbl MOAENAN C KO3IGPULMEeHTaMM
BbI6pOCOB YpoBHA 1 M YpPOBHA 2 ANA aHanmsa HagexHocTu mogenun. Ecnu mogenb npeanaraet
K03ddmLuMeHTbl BbIBPOCOB 3a npegenamu 95 % foBepuTenbHOM 06nacTy, yKazaHHOW B Tabauue Bbille,
PEKOMEHAYeTCA BKIHOUUTL AaHHble 3KCTPANoOAsUMM B AOKYMEHTAUWUIO W, XenaTeflbHO, OTpasuTb B
NHdopmaymoHHoM OTueTe 06 MIHBeHTapmsauuu.

3.4.3  /JaHHbie no ocyujecmensemoii desmesnsHocmu

|_|OCKOJ'Ibe B PBI13 06bIYHO He cojepxxartca JaHHble Mo OcyLLLECTBJ'IHEMOVI AeATENbHOCTN, TakKMe JaHHbIE B
OTHOLIEeHnNn Bbl6pOCOB 06BHEKTHOMO YPOBHA, YKa3aHHbIX B OTUETE, NHOr4a C/1I0KHO HanTN. BO3MOXHbIM
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WNCTOYHNKOM [JesiTeNIbHOCTM O6BbEKTHOro YPOBHS MOTYT 6biTb peecTpbl TOProBAX paspelleHnsMU Ha
BbI6POCHI.

Bo MHorumx CTpaHaX HauMoOHa/bHble 6P0p0 CTaTUCTUKN co6|/|pa+0T AdHHbIE MO NPOM3BOACTBY Ha YPOBHE
06beKTa, HO BO MHOTUX cny4dasax B KOH(I)I/I,D,eHLI,VIa}'IbHOM nopsaake. OaHako B HEKOTOPbIX CTpaHax
HaUuWOHa/bHble 6P0p0 CTaTUCTUKN ABNAKTCA 4YacCTbhO HaLl,I/IOHa}'IbHOI‘/JI CNCTEMbI MHBEHTapusauunm
Bbl6pOCOB, n npun HEO6XOAI/IMOCTI/I B 6P0p0 CTAaTUCTUKM MOXET 6bITb BbIMO/HEHA 3KCTpanonaumna, 4Tto
rapaHTunpyet KOHCI)I/IAEHLI,I/IafIbHOCTb AaHHbIX O MPOM3BOACTBE.

4 KauyecCcTBO AaHHBbIX

4.1 MonHoTa

Ecnn caenaHa nonbiTka pa3buTb BbIGPOCHI MPON3BOACTBA CTEKNA Ha BbIOPOCHI MPU CKUraHUK 1 BbI6POCHI
He Npu OKUraHMm, HeobXoAMMO NPOSABAATE BHUMAaTENbHOCTb U yYeCTb BCe BbIBPOCHI.

Heobxoanmo nposepuTb, 4To BblIOpoCcbl NOx 1 SOx, KOTOpble He MpuAMcaHbl K JaHHOW KaTeropuu
WNCTOYHWKA, BKIFOYEHbI B BbIOPOCHI, MpUNMCaHHble K KaTeropuun nctovHmka 1.A.2.f.i.

4.2 MpepoTBpalleHMe ABOMHOrIO yyeTa C APYrMMU CEKTOpaMK

OcobeHHO cnegyeT nsberatb 4BOMHOrO y4YeTa BblI6pOCOB, 3aperncTprypoBaHHbIX BO BpeMs BbIbpOCOB Npu
OKUraHum n obpaboTtke. [lMpegnonaraercs, 4to BbIOpoCbl NOx 1 SOx BO3HMKAOT, r1aBHbIM 06pa3oMm, B
pe3ynbTate CKUraHWs; CnefjoBaTenbHO, PEKOMEeHAYeTCa WX PerncTpupoBaTb B AaHHOW KaTeropuu
ncrouHmka 1.A.2.f.i.

4.3 [posepka

4.3.1  KoagppuyueHmesl ebI6p0oCcoe NPU UCNOAL308AHUU HAUAYHWUX DOCMYNHLIX mexHono2uii

MNMepecMOTpeHHbIN AoKyMeHT BREF ans cTekonbHOM npombiwneHHocTn (EBponeinickas Komumccms, 2008)
obecneymBaeT JOCTUXMUMblE YPOBHWU BblOpocoB (AEL), CBA3aHHble C MCMOb30BaHMEM HaWAyyLLNX
JOCTYNHbIX TexHonoruin (HAT) Ana pasHbIX BUAOB NMpousBeseHHOro crekna. CM. JaHHbIM JOKYMEHT ANs
nonyvyeHns AOMOMAHUTENbHON WHGOPMaUMM M JaHHbLIX MO  KOHLUEHTpauuu BbIGPOCOB Mpu
ncrnonb3soBaHuu HAT.

4.4 Pa3pa60TKa corziaCcoBaHHbIX BPe€MEHHbIX pA40B N nOBTOprIﬁ pacueTt
KoHKpeTHbIX BOMPOCOB A7 YPOBHA 1 1 2 HeT

[na YpoBHA 3, Ha KOTOPOM WCMO/b3YTCA 06beKTHble AaHHbIe, MOXET MOY4YMUTbCA Tak, UTO Pa3HbIi
BbI6OP AaHHbIX 06BEKTHOr0 YPOBHS YKa3aH B Pa3HbIX rojax. 3T0 MOXET MPUBECTU K HECOr1aCcoBaHHOCTY
BPeMeHHbIX psgoB. bonee Toro, 06blUHO AOCTYMHbI TOJLKO JaHHble PBM3 Ans KOHKPETHbLIX FOAO0B.
PacnpegeneHve nocnegHnx 3aPpuKcMpoBaHHbIX AaHHbIX B E-PRTR/EPER ¢ gaHHbIMM 3a npolwunblie rogbl
MOXeT WCMOoJiIb30BaTbCA A9 MONYYEeHUA COrnacyembiX BpPeMeHHbIX pafoB. PacnpegeneHme MOXHO
NCNONb30BaTh KakK AN1A AaHHbIX MO OCYLLEeCTBASEMON AeATeNbHOCTY, Tak 1 Ans Ko3¢GdrLUmneHToB BbIOpOCa,
XapakKTepHbIX A4/151 CTPaHbI.

HeoxurAaHHbIE HECOOTBETCTBMSA BO BPEMEHHOM PsiZy MOTYyT NMpPOW30iATH, KOrAa KOHKPETHble 3aBojbl MO
MPOW3BOACTBY CTEKNA BBOAATCS B AeliCTBME UM 3aKPbIThl B KOHKPETHbIV rog. Ecam Takoe npomcxoaur,
cnegyet AaTb YeTKMe yKa3aHWs B apXnBe MHBEHTapM3aLn.

4.5 OueHKa HeonpeaeneHHOCTU

Kakas-To cneumduika oTcyTCTBYET.
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4.5.1 HeonpedeneHHocmb 8 KO3 PuyueHmax ebibpocoe

Kakas-To cneumduika oTcyTCTBYET.

4.5.2 HeonpedeneHHocmu e OaHHbLIX NO ocyujecmensemoii deasmenbHoCMuU

Kakas-To cneuundurka oTcyTCTBYeT.

4.6 O6ecneyeHne/KOHTPO/Ib KavecTBa MHBeHTapusauum (OK/KK)

Bbibpockl B pesy/nbTaTe NPOM3BOACTBA CTeKNa, paccMaTpMBaeMble B JaHHON rfaBe, BKIHOYAKOT B Cebs
TOJIbKO BbIOPOCHI 3arpsA3HAOLLMX BELLEeCTB, BOSHUKLLMX, I1aBHbIM 06pa3oMm, Mo MPpUYNHAM, OT/IMYHBIM OT
OKUraHusa Tonamea. Belbpockl 3arpAsHALLMX BeLecTs, KOTOpble MOrYyT MPOUCXOAUTb, B OCHOBHOM, B
pesynbTate OKUraHWs TOMAMBA, AO/MKHbBI bbITh 3adUKCMPOBaHLI NoJ KaTeropuel ncrouHvka 1.A.2.fi B
pa3jene NpoMbILLIEHHOIO OKUraHnsa. HeobxoanMo NpoBepUTL, ABAAKOTCA NIV JaHHbIE MO MPOU3BOACTBY,
NCMONb30BaHHbIE B HACTOSALLEN r1aBe, OTHOCALLUMMUCSA K MCMOMb30BaHWIO COOTBETCTBYIOLLEro TOMNAMBa,
KaK yKasaHo B pa3gefie MpoMbllWAeHHOro oxkuranusa (rnaea 1.A.2.fi). YaensHoe sHepronotpebneHune
npoLiecca Mpou3BOACTBa CTeK/a 3HaUYNTENbHO W3MEHAETCH B 3aBUCUMOCTU OT KOHCTPYKLMW neyn,
obbema M meToga paboTbl. PeanbHas MOTPEOHOCTb B 3HEPruM BapbupyeTca B AnvanasoHe oT 3,5 go
40 TOx/Mr npouvsBeAeHHOro crekna. Tem He MeHee, 60/bllafg 4YacTb CTekna MPOW3BOAUTCA B
KpynHorabapuTHbIX Nevax 1 NoTpebHOCTL B SHEPrnK 415 NAaBKK, Kak Npasunio, Huke 8 MAx/Mr.

4.7 KoopauHaTHas npmBA3Ka

Kakas-To cneuundurka oTcyTCTBYeT.

4.8 OTYeTHOCTb N AOKYMEHTauuA

Ocoboe BHMMaHMe cnegyeTt 06paTUTb He Ha ABOMHOM yYeT BbIBPOCOB, @ Ha X PerncTpaLmio 1 B JaHHOM
KaTeropmm MCTOYHWKA U B UCTOYHMKAX OKUFaHWs B OoTpacisx obpabaTbiBatoLleii MpOMbILLIEHHOCTU
(rnasa 1.A.2.f.i).

5 Moccapun

AR NPOV3BOACTBO, TEXHOOTS npon3BoAnTe/IbHOCTb B PamMKax KaTeropmm MNCTOYHMKA, C
MCnosib30BaHNEM xapaKTepHoVI TEXHON0TNN

AR NPOV3BOACTBO, TEXHONOMS npon3BoANTENIbHOCTb B pamMkax KaTeropumm NCTOYHWNKa, C
MCNo/Ib30BaHNeM xapaKTepHoM TexHonornmn

AR NPOVN3BOACTBO

MNHTEHCNBHOCTb AeATE/IbHOCTU NPy NPOn3BOACTBE CTEK/a

E YCTaHOBKa, 3arpsasHnTeb

BbI6POCHI 3arps3HAIOLLIMX BELECTB B COOTBETCTBUM C OTYETOM [0
yCTaHOBKaM

E 3arpsisHuTeNb

BbI6POC YKa3aHHOr O 3arpsisHUTEeNs

E WTOTO, 3arpAasHnNTeNb

OGLLI,I/IE Bb|6pOCbI 3arpAsHALLWNX BewectB A4 BCeX YCTaHOBOK B
npejesax Kateropnn MCToYHuKa

EF crpana, sarpsishvrens

K03$dNLIMEHT BbIBPOCOB A1 KOHKPETHOV CTPaHbI

E F 3arpsisHuTeNb

K03bbVLIMEHT BbIOpOCa 3arpAsHALLIMX BELLLeCTB

E F TEXHONOTNA, YMEHbLL.

Ko3$dMLMEeHT BbIOGPOCOB MoOC/e BHeApeHUs Mep Mo 6opbbe ¢
3arpsi3HeHEeM OKpYXatoLLieli cpegpl

E F TEXHONOINA, 3arpsa3HnNTeNb

K03 OULMEHT BLIBPOCOB /151 JAHHON TEXHOIOM 1 3arpsisHUTeNs

EF TEXHONOMNA, HEKOHTP. Bbl6p.

ko3¢ dMLMEHT BLIOBPOCOB A0 BHeAPeHWS Mep Mo 6opbbe ¢ 3arps3HeHriem
OKpyXatoLLelt cpefbl

[MPOHMKHOBEHWE Texnonorus:

A0NA NPoOn3BOACTBA, NCMOJIb3YHoLWad KOHKPETHYH TeEXHON0IMH
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MpOon3BOACTBO ycranoska Mpon3BoANTENIbHOCTL B paMKax yCTaHOBKM
MPOV3BOACTBO scero NPOU3BOAMTE/IbHOCTL B PaMKax KaTeropmm NCTOYHVKA
Nycrpat. 3arpsisH. 3$PeKTUBHOCTbL YCTPaHEHWS 3arpA3HEH NI OKpYXatoLLeit cpejbl
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7 HaBepeHwue cnpaBoOK

Bce Bonpockl No jaHHOW rnaee cledyeT HanpaBAsTb COOTBETCTBYHOLLEMY PYKOBOAUTENHO
(pykoBOAMTENAM) 3KCMEPTHOW FPynmnbl MO COKUTaHWI0 M MPOMbILLIEHHOCTH, paboTatoleil B pamkax
LieneBoli rpynnbl MO WHBEHTapu3auMuM W MporHosy BblI6pocoB. O TOM, Kak CBA3aTbCA C
conpegceaatensmu LIFTUMB Bbl MoXeTe y3HaTb Ha oduumansHoMm calite LIFTUMNB B MHTepHeTe (www.tfeip-
secretariat.org/).
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