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1 Oowue cBegeHUs

B Hacrosiiieit riaBe paccMaTprBarOTCS TEXHOJIOTHUECKUE BEIOPOCHI, TPOUCXOJISIIUE BO BpeMs
JOOBIYH TIOJIE3HBIX HCKOIAEMBIX, HE OTMCAHHBIX B IPYTUX TJIaBax, KACAIOIIUXCS TOPHO00BIBAIOIICH
MIPOMBITIIEHHOCTH Ha MaHHBII MOMEHT B ATOM TJIaBe pacCMaTpPUBAETCS TPOM3BOJCTBO OCOOBIX BHIOB
CTeKJIa (JINCTOBOE CTEKIIO, TAPHOE CTEKIIO, CTEKIIOBATA U JIPyTHe BUBI CTEKAN (BKITFOYAs! CIIETIHAIBHOE
cTekio)). Ecnu apyrue BUAbI JesITeIbHOCTH TOTDKHBI OBITh BKITFOYEHBI B OTYETHOCTH Ha YCIOBHUSIX
KaTeropuy JaHHOTO UCTOYHUKA, PEKOMECHIYETCS, YTOOBI JIUIIO0, 3aHUMAFOIIEECs COCTABICHHEM
WHBEHTapU3aLHH, Pa3padoTalio ciocoObl OIIEHKH BHIOPOCOB JaHHOTO BHIA.

B nanHoOI r1aBe paccMaTpUBarOTCs BUABL ACATEIBHOCTH M COOTBETCTBYIOIIUE BBIOPOCH! B CTEKOJIBHOM
MPOMBILICHHOCTH. TeM He MeHee, pEeKOMEHAYETCsI, COCTaBUTh OTYET 110 BBIOpOCaM P CKUTAaHUU B
cepe cTeKOIBHOI TPOMBILIICHHOCTH Y yciaoBusix riaBbl 1.A.2.f.1, paccmaTpuBaromeii BOIpocs
CKUT'aHUS.

OcHoOBHBIE BEIOPOCKH IPH MTPOHU3BOJICTBE cTekia — auokcuy yrieposa (CO,), rmaBHbIM 00pa3oMm,
BO3HHKAIOIIKE B Tiporiecce kapOorm3aimu. Tem He MeHee, TockonbKy CO, — mapHUKOBEIH Ta3, OH HE
paccMarpuBaeTcs B JaHHOM PYKOBOZICTBE. boitee mospoOHbIe pyKOBOASAIINE YKa3aHUs IO BEIOpOCcaM
CO, pu POU3BOICTBE CTEKIIa MOXKHO HaiiTh B pykoBojctBe MI'OUK (IPCC, 2006). OcrasnbHbie
BBIJIEIISIEMBIE 3arPS3HSIONINE BEIECTBA BKIIIOYAIOT 3arPS3HAIONINE MUKPOOPTaHH3MEIL, TSKETIbIe
Metaiibl, UY u nbuib. KoadduimeHTsr BHIOPOCOB yKa3aHbl COBMECTHO AJISI BHIOPOCOB,
06pa3y}01111/16051 IIpU TOPCHUH, U TEXHOJIOTHICCKUX BI)I6pOCOB, IMOCKOJIBKY UX HEIPOCTO PA3ACINThD.
TeMm He MeHee, MOTYT NPUMEHATHCS OOJIBIINE OTKIIOHSHHS, B 3aBHCHMOCTH OT COCTaBa CTEKIIA, THIA
TOIUTMBA 1 THUIIA MIEYH, a TAKKe CIIyeT 00paIaTh BHUIMAaHUE TIPH TIPUMEHEHUH 3THX

KO3 PHUIIMEHTOB.

2 OnucaHue NCTOYHUKOB

JanHblii pazaen odecrieynBaeT NOAPOOHOE NPEACTABICHHE ITPOLIECCOB U METOAUK B CTEKOJILHOM
MPOMBILICHHOCTH, BEIOPOCOB 3arpsI3HAIOIINX BEIIECTB U CPEICTB PETyIMPOBaHUS, TPUMEHIEMBIX
JUISL COKpAIeHUs 3TUX BBIOPOCOB. JI7ist Goltee AeTalibHOTO TIPEJICTABICHHS CM. W31aHHbIi CIpaBovYHUK
10 HAWJTYYIIIUM JJOCTYITHBIM TexHoJorusiM (BREF) mo npou3BocTBy crekia (EBponeiickas
Komuccus, 2001) mnu nepecmotpennstit mian BREF (Esponetickas Komuccus, 2008).

2.1 OnucaHue npouecca

HpI/I MMPOU3BOACTBE CTCKJIAa MOKHO BBIIC/IUTE PA3HLIC BU/bI IIPOAYKIIUH, HAIIPUMED, JIUCTOBOC CTEKIIO,
TapHOEC CTCKIIO, ocoboe CTCKJIO, CTCKJIOBAaTa, HCIPEPBIBHOC CTEKIIOBOJIOKHO, BOIOMEPHOC CTEKIIO U
CTOJIOBas nocyaa. Hpouecc IJTABKU JJI pa3HbIX I'PYIIIL PI3,Z[6J'IHﬁ qacTo HOI[OG@H.

ITpor3BOCTBO JMCTOBOTO CTEKJIA, TAPHOIO CTEKIIA M CTEKIIOBATHI MPeodIiaaeT Ha KPYIHBIX
MEXIyHapOIHbIX KOMIIAHHSIX, TOT/Ia KaK POU3BOJICTBO OBITOBOTO CTEKJIa (MIPOU3BOACTBO CTOJIOB U
JIEKOPATHBHBIX MU3JICJINi1) B OOJIBIIMHCTBE CITy9YacB UMEET MECTO Ha HEOOJIBIINX U CPEIHEr0 pa3mepa
OpeanpuATUsIX. B oTiIHuKe OT MPOM3BOCTBA TEXHMYECKOTO CTEKIIA, TIPOM3BO/ICTBO OBITOBOTO CTEKIIA
XapaKkTepu3yercs: OOJIBIINM Pa3HO0Opa3HeM IPOIYKIUH H ITPOLIECCOB, BKIIIOUAs JKECTKOES
dopmosanme crekia (Eichhammer u op., 1994).

Iporece MPoU3BOICTBA CTEKIIA COCTOMT M3 clieayroriux stanoB (Schmalhorst and Ernas, 1995;
Eichhammer u ap., 1994):

*  BrIOOp 1 KOHTPOJTb CHIPHEBBIX MaTEPHAJIOB.

» IloaroroBka ChIpEEBBIX MAaTEPHUAJIOB, H3HAYAIBHO BKIIIOYAIOIIMX ONEPAIIH B3BEIIMBAHUS U
cMmemmBanus. MHorna no6asnseTcs BoAa, YTOOB! IPeayNpeanTh BHIOPOCHI MBIIM, HHOT A
MIPUMEHSIOTCS CErperaus U COpTUPOBKA IS yIAIECHUS 3arPA3HSIIOIINX KOMIIOHEHTOB U3 IIUXTHI
WM YTUIN3APYEMBIX OTXOZ0B CTEKIIA.
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* IlnaBka: CLIpLeBBIC MaTepHrajibl TOABCPTAIOTCA IJIABKC B IICYH IIPU BBICOKOM TCMIICPATypEC.

+ dopmoBaHue: cTekiIoMacce mpuaaeTcs (opma, MOcie 4Yero OHa 3acThiBacT (MPOM3BOICTBO
JIUCTOBOTO M TAPHOT'O CTEKIIA); 00pa3yeTcs BOJOKHO B BUJIC HEIIPEPHIBHOIO CTEKJIOBOJIOKHA WU
MpeBpaimacTcss B CTCKIOBOJIOKHHCTBIE MAaThl (IIPOU3BOJICTBO CTEKJIOBAaThl) C TOMOIIIBIO
CIIETIMAITFHBIX IPOIIECCOB BOJIOKHOOOPa30BaHMS.

»  Oreepxaenue Batbl: CTEKJIOTKaHb CO CBA3YIOLINM MOKPBITHEM 3aTBEpAeBaeT (IIPOU3BOACTBO
CTEKJIOBATHI).

«  OOXHT: BHyTPEHHHUE TEPMUUCCKU HHIYIIUPOBAHHBIC HAMPSKCHHUSI B CTCKIITHHBIX U3/ICTHAX
YCTPAHSIOTCS TEPMUYECKOM 00PaOOTKOM!.

»  Koneunas n mociemytomrast oopadorka. [Ipumepbl KoHeuHOH 00pabOTKH BKIIFOUAIOT CIIeTyIOIIee:

O KOHTPOJb KadecTBa M Pe3Ky (IPOM3BOACTBO JINCTOBOTO CTEKJIa), HAHECEHHE TOKPHITHH (Ha
BXOJIC U TOCJIE BBIXOJA M3 Jjieepa) Ha TapHbIC CTEKIA IUTIOC MPOBEPKa CTEKIa HAa HAJHIHE
nedekToB (BKIIOUEHHS, TIPOBEPKa pazMepa U hOpMBI);

O OXJ@XICHHE CTEKJIOBOJIOKHHCTOTO Mara, MOJAKPEIUICHHE, pe3Ka M YIUIOTHEHHE M30JISIUH, a
TakKe KOHTPOJIb KadecTBa (IIPOU3BOJICTBO CTEKIIOBATHI);

O  KOHTpOJIb KauecTBa, pe3Ka U I CTeKJIa, C(POPMOBAHHOI'O BPYUHYIO, OCTIEAYIOLIast
JeKopaTuBHAst 00pabOTKa, Takas KaK IPaBUPOBKA WIIH TIOIUPOBKA (CHEIHANTEHOE CTEKIIO);

[Nocnemyromas 00pabOTKa MOKET BKJIIOUYATh 3aKaJIKy CTEKJIa WM HAHECCHUE MOKPHITHI Ha
CTCKIIIHHBIC ITOBEPXHOCTH AJIA UBMCHCHU S ONTUYCCKUX WIIU TCPMUYCCKUX CBONCTB HU30JIANU
M3JICITHI U3 JIHCTOBOTO CTEKIIa, T00aBICHHUS (DYHKIIMOHATBHOCTH CTEKIITHHBIM H3ICIIHSIM HITH
YBEJIMYCHUSI COMPOTUBIICHHUS [IAPANIAHHIO CTCKIISIHHBIX TOBEPXHOCTEH.

[IpousBoauTcst 60raThIil ACCOPTUMEHT CTEKOII C PAa3HBIMH XUMHUYECKUMHE COCTABAMH, CIIEIOBATEIILHO,
B CTEKOJILHOM ITPOU3BOCTBE UCIIOIB3YETCS OTPOMHOE KOJIMYECTBO PA3HBIX CHIPHEBBIX MAaTEPHATIOB
(VDI Kommission Reinhaltung der Luft, 1997). OcHOBHBIMH CBIPBEBBIMH MaTEepUAIAMH SBIISFOTCS
KPEMHUCTHIH MECOK, U3BECTh WJIM U3BECTHSK, JOJIOMUT, YTUIN3UPYEMbIE OTXOBI CTEKJIA U COAa JUIs
MTPOM3BO/ICTBA N3BECTKOBO-HATPHEBOT'O CTEKIIA, & TAKIKE IBYOKUCH CBUHIIA, OKUCH KaJIHsI ¥ [IWHKA IS
MTPOM3BOICTBA crieuaibHBIX BUIoB ctexon (EDK OHH, 1995). CrexmoBara — 6opocuimkaTHOE
CTEKJI0, KOTOPOE TIPOM3BOIUTCS U3 TIECKA, M3BECTHSKA, JOJIOMHTA, OKICH 00pa Wil OOPHOKUCIIOTO
HATPHS U IPYrUx OKCHIOB. [lepepaboTka TaKMX XUMHUKATOB, KaK aHTHIPH]] CYPbMSIHUCTON KUCIIOTHI,
HUTPATHI, CYJIb(ATHI U KPACUTEINH, TOJ00HBIC OKUCH METAJUIOB (HAIPUMEP, CEJICH, KOOAJIbT, HUKEII,
XPOM, OKHCH XKeJie3a) U CyJb(UTaM, TAKXKe BXOIIT B COCTaB CIICIIUAJILHOTO CTeKIIa, Hanpumep, TB-
cTekIto, Xpycraib u T.10., (VDI Kommission Reinhaltung der Luft, 1997).

B nacrosiiee Bpemst npubnusutensHoO 85 % crexia, mpousBoauMoro B EBporne, BeITonHsSIETCS U3
HanI/II\/'I'I/I?;BeCTKOBO-erMHeSeMI/ICTBIX COCHHHCHHﬁ, 1 MPECUMYHICCTBCHHO, BKIIIOYACT JINCTOBOC U
TapHoe ctekio. OctaBmmecs 15 % cTekia eBporneicKoro mpou3BOICTBA BKITIOYAIOT CTEKIIOBATY,
CTEKJIOBOJIOKHO U CIIEIMAIBHOE CTEKII0, TAKOE KaK CTEKIITHHAS MoCcy/a, chOpMOBaHHAs BpYUHYIO,
CTEKJIO JUT OCBETUTENLHBIX MPUOOPOB (TpyOKH, amibl), TB-skpansl, KK nrcToBble 1 onTHYecKHe
crekna. (Abraham u ap., 1997).

YTunuzupyemoe CTeKII0 TakkKe IMIMPOKO HCIOJIB3YeTCsl B IPOM3BOJICTBE CTEKIIA U OOBIYHO
npencrasisieT 20-25 % oT paciiaBIeHHOTO JMCTOBOTO cTekia U 10 90 % pacruiaBieHHOro TapHOTOo
crexia. GakTUUECKH BCs POMBINIICHHOCTh TIOBTOPHO HCIIOJIB3YET CTEKISIHHBIHN 001, 00pa3yeMbIii
pu npousBocTse. [11oxoe kauecTBO U 3arps3HEHNE CTEKJSIHHOTO 0051, HOIYUYSHHOI0 U3 APYTOro
MPOU3BOJICTBA, (PAKTHIECKH UCKIIIOYAET Ero UCIOIb30BaAHUE AJIsl TAPHOM, TPOIOBOJILCTBEHHON U
OBITOBOI IOCY/IBI, HO OOJIBIIYIO YaCTh CTOPOHHETO CTEKISIHHOTO 0051 (C 00paboTKO) MOKHO
HCIIONIB30BaTh MPH MPOU3BOJICTBE TAPHOT'O CTEKJIA U CTEKJIOBAThI (MUHEPAJIOBaTHAS M3OJISALIMS)
(Abraham u op., 1997).

B HaCTOAIIEC BPpEM OoJIbIIIas YacTh CBIPEEBOT'0 MaTepHralia MOCTABJIACTCA HAa IIPOU3BOJCTBCHHBIC
TUIOMIaJIK B COCTOSIHUH, YK€ TOTOBOM JIJI MCIIOJIB30BaHUA,; TOJIBKO KYCKHU OUTOrO CTEKJA IOCIIE
YTWIM3aluKu MOABCPrarOTCs dTaramM O6pa6OTKI/I, TAaKHUM KaK OTCCUBAHUC U COPTUPOBKaA 3anH3H€HHI>'I n
MaTepraioB, OTIIMYHBIX OT CTCKIIA. Paznnunnie MaTepHraJibl B3BCIINBAOTCA U MHTCHCUBHO
CMCIIUBAIOTCH, U ICPCMCIIAHHAA INXTA MMOCTYNACT B IIJIABUJIbHYIO MCYb.
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Pucynok 2.1 Texnonornyeckas cxema 2.A.3 Jlo0p14a APYyrux mojie3HbIX HCKONAEMbIX, IPUMEHSIeMbIX
JJ151 IPOM3BO/ICTBA CTeK./Ia

2.2 MeTtoaukun

I[.TIH MMPOU3BOACTBA TAPHOT'O CTCKJIA 3TAIly IUTABKU MOXKET MPEANICCTBOBATH Hpe,[[BapHTeJIBHBIﬁ Harpces
HepeMeH.IaHHOfI IIUXTHI.

[Nporecc maBku - O4eHBb BaXKHBIN 3TAIl IS TOCTIXKEHUS] HEOOX0MMOr0 Ka4ecTBa M KOJIMYeCTBa
crekuia. [Iporece mmaBku MOKET MPOUCXOIUTH B TIeYax Pa3IMuHOro THIA Pa3HON KOHCTPYKIIMU
(Eichhammer u zip., 1994). B m1aBuibHBIX 1e4ax CTEKIIO [UIABUTCS MPU TEMIIEPaType B THaIia30He OT
1300 °C mo 1 650 °C (Temmeparypa ruiamenn gocturaet 6onee 2000 °C) u mpeBpaimaercs B
PAacCIIaBICHHOE CTEKIIO B PE3yJIbTaTe MOCIE0BATEIbHBIX XHMIYECKIX PEAKIUi. XOTs CyILECTBYET
MHOTO Pa3HBIX KOHCTPYKIMH Medyel, KaK MpaBmIIo, IeYH - OOJBIINE, MEJIKUE H XOPOILO
W30JIMPOBAHHBIE COCY/IbI (BAaHHBIE CTEKIIOBAPEHHBIE T1€UH1 ), HATPEBaeMbIe B OOJIBIIMHCTBE CITyYacB
MPY CXKUTaHUH OPTraHUYECKOTO TOIUTUBA, IEPEUUCIICHHOTO Bhile. Bo BpeMst paboThI CHIphEeBbIE
MaTepualibl IIOJIAI0TCSl HEMPEPHIBHO MOBEPX CJIOSI CTEKIIOMACCHI, TJIE OHU MEJUIEHHO CMEIIMBAIOTCS 1
pactBopsitoTcst. CMeIMBaHUE OCYIIECTBIISIETCS ITyTEM eCTECTBEHHOH KOHBEKIHH, Ta30B,
BO3HHKAIOIINX B PE3yJIbTaTe XMMHYECKUX PEAKIU 1 BO BPEMSI HEKOTOPBIX ONEpallvid IIPH 3aKauKe
Bo3yxa Ha aHo nieun (US EPA, 1995). [Ipu npon3BoACTBE CTEKIIa UCTIONB3YIOTCS M HEMIPEPBIBHO (>
95 % npousBoAcTBa CTEKIA), U NOPLUOHHO (< 5%) paborarolye IIaBuibHble Neud. B KpynHbIx
YCTaHOBKax IPOU3BOCTBA CTEKJIA IIPOU3BOCTBO JIMCTOBOTO U TAPHOTO CTEKJIA M, I'JIe POIIECC
(hopMOBaHUSI TIOJIHOCTBIO aBTOMATH3UPOBAH, BAaHHBIE ITEYX ¢ (PYTEPOBKOW YIIPABISIOTCS B
HETIPEPHIBHOM pexkumMe. Jist mpor3BoACTBa HEOOIIBIIOTO KOJIMYECTBA CTEKIIA, 0COOCHHO IS
CTEKJISIHHOHM MOCY b, CYOPMOBAaHHON BPYUHYIO, TAKETHBIA paO0ouHii pe>KUM NPEIIIOUYTHTEINIEH, T. K.
KaIlIi CTEKJIOMAcChl OTOMPAIOTCsl U3 TUTeNIbHOM neun BpyuHyto (Eichhammer u np., 1994; VDI
Kommission Reinhaltung der Luft, 1997).

HexoTopbie XapakTepHCTHKH BBIIICYTIOMSIHYTBIX TIeueid CBeJICHBI B TabmmIy 2.1.
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Tabnnna 2.1 HekxoTopsle XapakTepHCTHKH Nevel, HenoJib3yemble mpu npousBoactse crekiaa (VDI
Kommission Reinhaltung der Luft, 1997; Landesgewerbeanstalt Bayern, 1994)

Tun neyeii Tun o0xura HcTrounuk Paoouwnii MoiHocTh
IHEPruM pexuM [Mg/d]

Opmna eMkocTh win  |OrueBod win I'a3, Heds, [oprwmonnsnii |0,1-35

OJIOK EMKOCTEN JIIEKTPHUUESCKUI MTOIOTPEB SIIEKTPHUYECTBO

Pacxonnas eMxocts |OrHeBoi HiH I'a3, He(1b, Ioprwonsnsiit |0,1-3

ANEKTPUUYECKUI IOAOTPEB | BICKTPHUYECCTBO

Bannas neun OrneBoit uu I'a3, Heds, Henpepsipnsrii |2-900
JNMEKTPUUYCCKHUN TIOAOTPEB |  AIIEKTPUYCCTBO

Uro0s1 obecrieunts Beicokuii KI1J] sHEprin 1 BEICOKYIO TeMIeparypy TUIaMeHH TPeABAPUTENEHO
HarpeBaeTcsi BO3AyX AJs ropeHus. Vcronb3yemble BO3IyXOMOI0TPeBaTENH PEKYIIEPATUBHBIE UITN
perenepatuBHbie (NOlle, 1997; Teller and Hsieh, 1992). B kauecTBe ToIumBa CTEKIOIIIaBHIIbHBIC
MIEYH UCTIONB3YIOT MPUPOTHBIH T'a3 /WK HePTh, TOCKOJIBKY HCIOIb30BaHIE KAMEHHOTO YTJIsl WIIN
JIUTHUTA IPUBEIYT K BBOJY PacIUIaBICHHOTO IIIaKa Ha CTeKIo(hase, 4TO COOTBETCTBEHHO NPUBEET K
0oJtee HI3KOMY Ka4ecTBY MPOIYKTA, U 3a0JI0KUPYIOT (PYyTEPOBOUHYIO PEIIETKY PETEHEPATOPOB WIIH
pexymiepatopoB (Abraham u np., 1997). lns npou3BoacTBa TapHOTO cTeKiIa B EBporie s neueit
WCTIONB3YETCs MPUPOTHBIN ra3 ¥ HeThb. BRITOBOM Ta3 Min CHKMKEHHBIHN ra3 (1o J00HbIH MTPOTaHy)
MIPUMEHSIETCS. B HEKOTOPBIX OTHENbHBIX ciydasx (VDI, 1998).

HC‘II), B OCHOBHOM HCIIOJIb3yEMasl IpH MPOU3BOJACTBC TAPHOI'O CTCKIIA, - II€Yb C IMOIICPECYHBIM
HalpaBJICHHUEM IUIAMCHU C PETCHCPATUBHBIM ITIPEABAPUTECIILHBIM HAIrpEBOM, pa6OTaIOH_[I/IM B
HETIPEPBIBHOM PEKHMME; CYIIECTBYIOT TOIBKO HE3HAYNTEIbHBIC HCKITIOYEHHS IIPU MIPONU3BOICTBE
MIEYaTHOTO CTEKJIa B BAHHOW TIEYH € TIOAKOBOOOpa3HbIM miameHeM (Abraham u dp., 1997). Ipu
MIPOU3BOJICTBE TAPHOTO CTEKJIA, B OCHOBHOM, IIPUMEHSIOTCS II€YH C PEreHEPATUBHBIM ITOJOTPEBOM C
BbIXOAHBIMU OTBEPCTUAMU I'OPEIJIOK, PACIIOJIOKCHHBIMU HA OJTHOM KOHIIC (pereHepaTHBHLIe I1€4u ¢
TOpIIEBBIMH Topenikamu) (Abraham u ap., 1997).

JIOTIOJTHUTENBHBIN 3JIEKTPOTIONOTPEB (IIyTEM MOTPYKEHUsI/OIyCKaHHsI SJIEKTPOJIOB B PaCIUIaB) YacTO
MPUMEHSIETCS 7151 YBEJIMUYECHUS! POU3BOIUTEIILHOCTH, U YTOOBI CIIPABUTCS C IOTPEOHOCTHIO B
MaKCHMaJIbHOM Harpy3Ke, Takoke Ui Harpesa 0oJiee IIyOOKHX CJIOEB CTEKJIOMACCHI B
CTEKJIOBapEHHOM Ie4H, B CiIydae IPOU3BOJCTBA LIBETHOTO CTeKIIa. HenmocpencTBeHHO B cTeKIIoMaccy
4epes EKTPOIbI B BUE JIEKTPUUIECKOM MottHOCTH nocTymnaet oT 0 10 30 % oOrielt HeoOX0AUMOii
motrHocTH Tiasnenus (VDI, 1998). HekoTopsle neun MMEIOT MOIHOCTHIO 3JIEKTPHUECKHUI OJJ0TPEB
Y UCTIONB3YIOT DJIEKTPUYECKHUE NT€YH C XOJOAHBIM CBOJIOM.

Tabauua 2.2 Crnennguka 3HepronorpedaeHust 1Jisi IPOU3BOACTBA cTeK1a (McToYHUK: EBponeiickas
Komuccus, 2008)

Tun crexna Crnenuduka suepronorpetiaenus [I'J[x/Mr crexnal
JIucroBoe cTekio 5,5-8

TapHoe cTeko 5-15,8

CrekioBara 9-20

CriernasibpHoe crekiio* |12-15

*[TOCKOJIBKY 3TO OYEHb Pa3HOIIAHOBBIH CEKTOP, 00LIee KOIMYESCTBO SHEPrONOTPEOICH S ONPEACIIUTE TPYAHO U 3HAUCHHE

MOKCT 3HAYUTCIJIBHO OTJIIMYATHCA OT 3HepFOHOTp66J'IeHI/I$I, YKa3aHHOI'O B JTaHHOU Taﬁnnue.

Tem He MeHee, Oosiee COBpEMEHHBIE CTEKJIOIUIABHIIbHBIE IEYH UMEIOT OoJiee HU3KOE SHEpPronoTpedieHe
(ranpumep, npudauzurensHo 4 I'Ix/Mr(VDI, 1998) npu npon3BoACTBE TAPHOTO CTEKIIA).
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2.A.3 NMpousBoacTBO cTEKNa

2.2.1 [Ilpouecc npouzsoocmea cmexknoeamaol

B mporiecce «KOCBEHHO# TUIABKH JUTS TPOU3BOCTBA CTEKIIOBATHI, PACIUIABICHHOE CTEKIIO MOCTYMaeT
B (hop-Kamepy, OTKY/a OHO OTBOAUTCS, JCTUTCS Ha HEOOJIBIIME KAIid ¥ (POPMHUPYETCS B IIIAPUKU
myTeM MPOGUIUPOBAHUS. 3aTeM 3TH IIAPUKU BHICBOOOKIAIOTCS B MeUax [ TEPMOpETaKkCaIiim
BOJIOKHA, OXJIQXKIAIOTCS M TIEPEIAt0TCS Ha XPaHSHUE WITH JUTS TalbHElIIeH 00pabOTKU Ha Apyrue
3aBOJIBI. B mpotiecce «psMoii» MPOM3BOACTBA CTEKIOBOJIOKHA PACIIIABICHHOE CTEKIIO MPOXONT U3
MeYH B IIepepadaTHIBAIONLYIO YCTAHOBKY U (hOp-KaMephl, T/Ie PACILIaB OXJIAKIACTCS 10
COOTBETCTBYIOIIEH BsA3koCTH s (hopMoBKH BosiokHa (US EPA, 1995).

Bo BpeMst HOpMOBKH BOJIOKHA B CTEKJIOBOJIOKHUCTBIN MaT (B MPOMBIILICHHOCTH MPOIECC H3BECTEH
Kak «(pOpMOBKa»), CTEKJIOBOJIOKHO ()OPMHUPYETCS U3 PACIUIABJIEHHOTO CTEKIa M XHMHUUYECKOTO
BSDKYIIIErO MaTepralia OJHOBPEMEHHO PACIbLIIEMOT0O Ha BOJIOKHA 0 Mepe UX 00pa3oBaHust. XOTsI
COCTaB BSUKYILETO MaTepHaia MEHSIETCS, B 3aBUCHMOCTH OT THIIA MPOIYKTA, CTAHAAPTHO BSKYIIIHIA
MaTepral COCTOUT U3 PacTBopa (HeHOI(HOPMAITbICTHIHOM CMOJIBI, BOJIBI, MOYEBHHBI, JIMTHHUHA,
KPEMHEBOIOPO/1a ¥ aMMHaKa. KpacuTeu Takke MOKHO JT0OABIISATH B BSDKYIIEE BEIECTBO. B
MPOMBIIIIEHHOCTH HCIIONB3YETCS IBa METO/IA IS M3TOTOBIIEHHS BOJIOKOH. BO BpeMst poTalMoOHHOTO
poIiecca IEHTPOOESIKHAsE ChJla 3aCTABISIET CTEKIIOMACCY TIPOXOIUTH Yepe3 HEGOIBIIME OTBEPCTHS B
CTEHKe OBICTPO BPAILAIOIIETOCs [MIMHAPA ISk CO3aHMsl BOJIOKOH, KOTOPBIE Pa3iaMbIBAIOTCS Ha
KyCOYKH ITOTOKOM BO31yXa. Hu OIMH U3 IByX METO/IOB HE IOMHHHPYET B HACTOSIIIEE BPEMS B
MPOMBIIIIEHHOCTH. B mporiecce ocnabieHust IiaMeHu PaciIaBICHHOE CTEKIIO BHITEKAET CAMOTEKOM
U3 [eYH Yepe3 MHOIOYUCIIEHHbIE HEOOIIBIINE OTBEPCTHUS /ISl 00pa30BaHMs BOJIOKOH, KOTOPBIE 3aTEM
BBITSTHBAIOTCS (PACTATUBAIOTCS B TOUKE PACCIIOEHHS) IPH BBICOKOM CKOPOCTH, TOPSYEM BO3LYXE
W/uH BeIcokoTemiepaTypuoM dakere (US EPA, 1995).

2.2.2 T'azomazymusle CMeK10NIA6UTbHbLE REYU C NPEOGAPUMEILHBIM PECeHEPANMUGHBIM
nooozpesom 6030yxa
Oo1m1ee CBOMCTBO BceX BaHHBIX TevUeii — OoJbIas KepaMudeckas (BPICOKOOTHEYTIOPHBIE MaTEPHAITBI)
€MKOCTb, KOTOpast CITy’KHUT B KAU€CTBE EMKOCTH IS IUTABKH. BONBIIMHCTBO BaHHBIX neyel
MIPUBOIATCA B IleI\/'ICTBI/Ie MONCPEMCHHBIM HAarp€BoM IJIaMCHH Ha OCHOBAHUU PEICHEPATUBHOI'O
npunnuna (VDI, 1998), a HekoTopbIe Meur UCTIONB3YIOT KUCIOPOAHBIN 000TrpeB 0e3
MPeABAPUTEIBHOIO MTOI0TPEBA WM IPEIBAPUTENILHBII TOJOIPEB BO3AYXa TOPEHHS C TOMOIIBIO
HETIPEPHIBHO Pa0OTAIOMINX METAIUIMYECKUX ra30BbIX BO3LyXOHAIJIpeBaTelell: peKyepaTopos.

PerenepaTtuBHbIe OAOIPEBATENN BO3AYXA UCIIOJIB3YOT PELIETKY KUPIIMYHON KIIaJKU JUIs
BOCCTAHOBJICHHUS OTXOJIAIIEr0 TeIlIa U3 0TpaboTaHHOro raza. CHCTeMBI pereHepaTopa BbIINOIHEHbI 13
JBYX Kamep, Ka/1asti i3 KOTOPhIX COCTOUT U3 (PyTEPOBOYHOMN PEILIETKH, CTCHOK KaMepbl; yKa3aHHasI
(byTepoBouHasl penieTKa MpeCTaBIseT CO00i TEIIOCOXPAHSIONIHIT MaTepHall, KOTOPbIi KOCBEHHO
npeoOpasyer TEeIio U3 OTXO/SIIETO ra3a B BO3AyX ropeHus. Ha ofHO# cTauu HMKITHYeCKOro
nporiecca OTXO/SIINE Ta3bl OCTYMAIOT U3 TIEYH B OJJHY U3 9THX Kamep, OCPEICTBOM Yero
HarpeBaeTcst penieTka. Bo3myx ropeHus mocTymaer B eub 4epes Apyryto Kamepy, IpeBapHTeIbHO
MOJIOrPEeBaeMYI0 Ha MpeIblayIeil cTaaun. [locie 3Toro Ha Clieyroliei cTauu IMOTOK BO3AyXa
TOPEHUSI ¥ TIOTOK OTXOJISAIIETO Ta3a MEHSIOTCS MECTaMH: BO3/IyX FOPSHHUS POXOIHUT Yepes3
NPEIBAPUTENBLHO MOJ0TPEBAEMYIO KaMepy M HarpeBaeTcs B HEl, TOT/Ia KaK OTXOJISIIHIA a3 POXOIUT
4epe3 BTOPYIO KamMepy (OXJIaXAaeTcsl BO3AyXOM Ha IPEIBApHTEIEHOM JTarle), HOBTOPHO MO0 PeBast
¢dyTepoBoUHYIO penieTky. Temrieparypa Bxosiero Bo3ayxa gocruraetr 1 150-1 350 °C, a
OTXO/JISIIIUIA Ta3 MOKKUJIAET pereHepaTHBHBIE KaMephl ¢ TeMIeparypoii npubmmsutensHo 450-600 °C
(VDI Kommission Reinhaltung der Luft, 1997; Kircher, 1993).

KoMIIOHOBKa rOpesioK H MOJIOKEHHE TUIAMEHH YCTAHABIMBAIOT Pa3IMine MEX/y BAHHOU MEUbIO C
MOTIEPEYHbIM HaIPaBJICHHEM TJITAMEHH U BAaHHO# MIEYbIO C TI0IKOBOOOPA3HBIM 1aMeHeM. M3-3a
OOJIBILIOrO YKCIIA IEEK FOPENKH (TOpesIKa/OTBepCTHS ISl MPOX0/ia BBIXJIOMHOTO ra3a ¢
TETUIONOTEPSIMH) U MEHBIIIUM BPEMEHEM HaXOXKICHHUSI TNIAMEHH B KAMepe TOPEHHsI YIeIbHBIN Pacxojl
SHEPIUH, KaK MPaBHJIO, BBIILIE IS TIEUEH C TIOTepeUHbIM HAIPABICHUEM IUTAMEHH 110 CPABHEHUIO C
neyamu ¢ noakoBooOpasueiM mameHeM (VDI Kommission Reinhaltung der Luft, 1997). Banusie
MIEYH CPEIHEr0 pa3Mepa CKOHCTPYHPOBAHBI B BUIE BAHHBIX MEYEH C MOAKOBOOOPa3HBIM IJIAMEHEM,
BaHHbIC TIeYN OOJIBILIETO pa3Mepa — B BUJIE BAHHBIX IIEUYEH C MONEPEYHBIM HAIIPABICHUEM IUIaMeHH. B
HEOOJIBILIMX BaHHBIX MeYax NPUMEHSIOTCS PEKYyepaTophl TS MPEIBAPUTEIHHOIO HArpeBa BO3IyXa
ropenus. Bee Gonblie B eyax MCHOJB3YETCsl KUCIOPO/I BMECTO MPEABAPUTENIHHO HarpeBaeMoro
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BO3yXa TOPEHUS ISl COXpaHSHHS (B HEKOTOPBIX CITyUasX) YHEPIHH, YTOOBI CHU3UTH BEIOPOCHI
okcuaa azora (NOy), mim ymyqmmTh Ka4ecTBO CTeKIIa. Bo Bcex KOHCTPYKIMSIX TUIaMsI TPOXOIUT
MOYTH IO 3epKaly CTEKIOMACChl M TIepeAaeT el Temo, TiIaBHBIM 00pa3oM, mytem u3nydenus (VDI,
1998).

[eun ¢ monepeyHbIM HAPaBJICHUEM TUIAMEHH 00ECTICUNBAIOT JYYIIHA KOHTPOJIb TEMITEPATYPHBIX
npoduiieii KaMepbl IIABJICHUS M COCTOSTHUS OKUCIICHUS, |, CJICIOBATENILHO, MPEOOJIaIaoT B MeYax ¢
OOJIBIIICH TIPOU3BOAUTEIILHOCTHIO U «KaYECTBECHHBIM CTEKJIOM». [leun ¢ mornepevHbIM TiaMeHeM
WCTIOJIB3YIOTCSI UCKJTFOUUTEIIBHO B TIeUaX JJIS BAPKU (PIIoaT-CTeKIIa ¥ B KPYITHOTa0APUTHBIX ITe4ax JIst
BAPKH TAPHOTO CTEKJIA, TOT/IA KaK JUTS 3epKajia CTEKIOMACCHI IIIOMAIb0 10 140 M° yCTaHABITHBAIOTCS
TeYd B BUJIE TIeUeH ¢ TIOJAKOBOOOPA3HBIM TIaMEHEM, MTOCKOJIBKY OHH TIOKa3bIBAIOT 00Jiee IPOCTYIO
KOMITOHOBKY, HU3KYIO CTOUMOCTh 1 00Jiee BRICOKYIO TIPOU3BOJIMTEIILHOCTD [0 CPABHEHHIO C MEYaMU C
morepeurbM HarpasienreM miamenn (VDI Kommission Reinhaltung der Luft, 1997). B neuax ¢
MEHBITICH TTPON3BOAUTEIHHOCTEIO (00BIaHO MeHbIe 150—200 TOHH CTEKJIOMAcCH B IEHE) YacTO
UCTIONB3YIOTCS PEKYTIEPATOPHI TS MTOJIOTPEBA TIOJIOCTEN ¢ BO3YXOM HITH TIPUMEHSIOT I'a3000pa3HbIH
KHCJIOPOZ.

2.2.3 T'azomazymmusle CmeKI0nIAGUIbHbIE REYU C NPEOBAPUMETLHBIM PEKYNEPAMUGHBIM
nooozpesom 6030yxa

Hpyras KoHQUrypalys BaHHOH MeYH - BAHHAS CTEKJIOBAPEHHAS [1€Yb C PEKYIIepaTUBHBIM
noJorpeBoM. PexyriepaTuBHbIe MOJOTpeBaTeIN BO3AyXa Yallle BCETO UCIONB3YIOT CTATBHOM
TEMI000MEHHHK, BOCCTAHABIMBAIOLIHNHN TETJIO U3 OTXOJISIIETO Ta3a MyTeM 0OMEHa C BO3LyXOM
TOPEHUs; TeMIIepaTypa MpeIBapuTeIbHOTO MoIorpesa MoxkeT nocturath 10 800 °C (VDI
Kommission Reinhaltung der Luft, 1997), Ho, kak npaBuiio, OHa COCTABISAET MPUOIU3UTEIBHO 600—
750 °C. B HacrosiiieM TIOKyMEHTE TOpsumii OTpaObOTaHHBIN ra3 U XOJIOAHBIN BO3LyX TOPEHHS
MPOXOAAT Yepe3 JBa MapajliebHbIX, HO OTACIbHBIX KaHalla, 1 TEIUIOOOMEH OCYIIECTBIISIETCS Yepes3
cenapalroHHYI0 cTeHKy. He B mpumep nedam ¢ pereHepaTUBHBIM [IOJOTPEBOM, TOPEHHE HE
MPEPBIBACTCS U OTXOISIINI ra3 HEMPEPHIBHO PEKYIEPUPYETCsl depe3 TeII000MEHHUK. YTOOkI
JOCTUYb ONTUMAJIBHOIO HCIOIB30BaHMS SHEPT UM, TPYOOIPOBOIBI IBIMOBOTO ra3a 0T PEKyIepaTopoB
MHOT/a TOAKIIIOYAIOTCS K KOTIaM-yTHIIM3aTopaM AJisi 00pa3oBaHMs mapa win ropsiaeit Boas! (Kircher,
1993). Boxnee Hu3Kas qocTHraeMast TeMIeparypa riaMeHH (110 CPaBHEHHUIO C TOH, KOTOPYIO MOTyYaroT
B pereHepaTHBHBIX CHCTEMAaX) OrPaHMYMBACT MX [IPUMEHEHHE B IPOU3BOCTBE 00JIee KaYeCTBEHHOTO
cTekia (Hanpumep, GioaT-CTEKII0) WK B 0CO00 CIICIUPUIHOM MPOU3BOACTBE (OO0JIbIIIAs YaCTh
TapHOro ctekia). [leun ¢ pekyrnepaTHBHBIM MOJIOTPEBOM, KaK MIPABUIIO, UMEIOT KOH(PHUTYPAIHIO C
MOTIepEYHBIM HaIIPaBJICHUEM TUIAMEHH, ¥ C MEHBIIIMM SHEPronoTpedIeHUEM, B OTIIMYUE OT
pereHepaTuBHbIX neyeit (Abraham u odp., 1997).

2.24  Tuzenvuvie neuu

[IpumeHeHre TUTENBHBIX MTeYeil OrpaHNYMBAETCS IPOU3BOJICTBOM CIIEIIHAILHOTO CTEKIIA,
BBIIIOJTHEHHBIM BPYYHYIO, C IEPEMEHHBIM PEKUMOM Pa0OTHI TIPU TeMIleparype riasieHus 1o 1 460
°C. OnHa neub 0OBIMHO COCTOMT M3 HECKOJIBKUX TUTEIIEH, 00ECTIeYHBAIOIINX OJTHOBPEMEHHYIO
TUIABKY HECKOJIbKHX BUJIOB CTeKJa. [leun ¢ pereHepaTHBHBIM U PEKYTIepaTUBHBIM MO0 PEBOM
TUIAMEHH, a TAKXKE MEUH C AIEKTPOIIOJIOIPEBOM, TAKKE MMPUMEHSIOTCS TS YKA3aHHBIX LEIEH.
BrITOBOI T3, MPUPOIHBINA Ta3, CKIKEHHBIHN a3 U JIerkas HeTh, a TAKXKE IIEKTPUIECTBO,
MPUMEHSIOTCS. B KAUECTBE TEIUIOBOW SHEPTUH. Y JETIbHOE SHEPronoTpedieHre (OTHOCUTEIBHO
MPOM3BOJICTBA CTEKJIA) TUTEIBbHBIX IIeYel CPaBHUTENILHO BhIIE B cpeaHeM coctasisier 30 I'J[x/Mr
npousseneHHoro crekia (Jockel and Hartje, 1991).

2.25 Onexmpuueckue neuu

B snexTpudeckrx nedax CTEKIIO TUIABUTCS TPH MPOITYCKaHUH MIEPEMEHHOT0 TOKA Yepe3 paciliaB.
DJEKTPUUYECKHUE TIeUr OBIBAIOT, JTHOO0 C TOPSIYUM, JINOO C XOJIOAHBIM CBOZIOM. PaHbIe st
JIOTIOJTHUTEITLHOTO TIOI0TPEBA UCTIONIBL30BAIIH T'a3, HO TIO3/THEE MCIIOIB30BAIIH TOJIBKO AJIEKTPUIECKUI
tok (USA EPA, 1995). Dnextpudeckuii moorpeB NpUMEHSETCs, TUO0 YIS TOTIOTHUTEILHOTO
oJIorpeBa (AIEKTPUISCKUHN HAUTYB), THOO0 TIOYTH HUCKITIOYUTEEHO 0€3 COKUTaHUsI OPraHMIECKOTO
TOILIMBA B MaJIO- U CPEAHEra0apUTHBIX ME€Yax JUIs IPOU3BOJICTRA CIICIIMATIBHOTO CTEKIIA, TAKOTO KaK
TSI OCBETHTEIIbHBIX MPUOOPOB, cTekioBosiokHa u xpycrais (NOlle, 1997; Teller and Hsieh, 1992).
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2.3 BbIOpochl

2.3.1 Bwtopocut ¢ pesynomame cocuzanus (paccmampuesaromcs 6 2nase 1.A.2.1.1)

3arpsA3HsIOIIKe BEIIeCTBa, BRIOpACHIBAEMBIE B TIPOIECCE MPOU3BO/ICTBA CTEKIIA, - OKUCIEI cephl (SOy),
okcup azota (NOy), B oueHb peakux ciaydasx MoHookcua yriaepoaa (CO), nuokeunn yrirepoaa (CO,)
nin 3akuch a3ota (N,O). Takke B mpoliecce IIaBKU MPOUCXOIAT BEIOPOCH! TSHKEIIBIX METAJLIOB.
Taroke B pe3ynbrare 00pabOTKH ChIPhEBBIX MATEPHATIOB MOTYT IIPOUCXOJIUThH BEIOPOCKHI TBEPIIBIX
yacTuil. THOTIa TshKesble METaJlIbl MOTYT TIPHCYTCTBOBATEL B TBEP/IBIX YACTHIIAX. B COOTBETCTBIH C
CORINAIR90 ocHOBHBIC COOTBETCTBYIOIIUE 3arPs3HUTENH MpeacTaBisitoT cooolt SOy, NOy u CO,.

OT1paboTaHHbIC T'a3bl, BHIOPACKIBAEMBIC M3 CTEKIIOIIABMIIBHBIX TTeUEH, BKITIOYAIOT, TJIABHBIM 00Pa3oM,
ra3bl CKUTaHUs, TIOJYICHHBIC U3 TOIUTMBA U Ta30B, BO3HUKAMOIIUX B PE3Y/IbTATE TUIABKU [IMXTHI WA
apoB, BEIOPACKIBAEMBIX B PE3YJIbTATE TUIABKH, KOTOPBIC, B CBOIO 0YEPE/Ib, 3aBHCST OT XUMHUYCSCKUX
PEeaKIMii, MPOUCXOAAIINX B TIe4r. [IpOMOPIHs ra30B B IIUXTE, BBIACISIOMINXCS TOJIBKO U3 OTHEBBIX
neyei, coctapisieT 3—5 % obrrero oobema raza (VDI, 1998).

2.3.1.1 Oxwucibl cepbl

KonaectBo SO, BEIOpacsiBaeMOe BO BpeMst IPOU3BO/ICTBA CTEKIIA, IIABHBIM 00Pa30M, OIpeaessieTCs
COZIEPIKAHUEM CEePhI B TOIUIMBE, COICPIKAHUE CEPBI B IIIMXTE M CIOCOOHOCTHIO MPOU3BEACHHBIM
crexsiom norsomats cepy (VDI, 1998; Gitzhofer, 1993).

Cepa, mobaBiieHHAs B MIUXTY, YaCTUIHO CBS3BIBAETCS B cTekie B Buae SO; wim cynbdua B
BOCCTAHOBJICHHBIX paCIUIaBICHHBIX cTeknax. CTekno comepxut 1o 0,4 BecoBbIX TporieHToB SO3
(VDI, 1998). Conepxanre SO; B TOIMBHBIX razax cocTaBisier 5-10 % comepxanus SO,
Konngectro SO33aBUCHT OT M30BITOYHOTO BO3IyXA.

Coneprxanne SO, B OTXOAALINX Ta3aX TAKKE OMpPEACIAETCS pabOYNMH yCIOBHAMHI BaHHOM
CTCKJ’IOBapCHHOfI neun. B BaHHBIX neyax, NpuBOJUMBIX B I[eﬁCTBHe MONIEPEMEHHBIM HAarp€BoM
IUIAMEHU Ha OCHOBAHHWHW PEreHEPATHBHOTO MPUHIIMIA, HAOMI01aeTcs yBenuieHue coaepxanust SO, B
OTXOJIAIIIUX ra3ax. ITO BECbMa BEPOSTHO M3-32 YCKOPEHHOTO pacmajia cyib(arta npu BpeMEHHO
YXYIICHHBIX YCIOBUSAX COKUTAHUS, CHHKEHHS CIIOCOOHOCTH PACIUIABICHHOTO CTEKJIA MOTJIONIATh
cepy IIpH YBEITMYEHUH TEMIIEPATyphl B BEPXHEW 30HE NIE€UH, a TAKKE U3-32 UCIIAPEHUS yiKe
CKOHJICHCHPOBaHHBIX aJUIOTPOIHBIX MOH(HUKAIHI cepbl B TIoorpesarene Bozayxa (Gitzhofer,
1993). ConepskaHue KUCIOpO/ia B KaMepe CropaHus Ie4r TaKke Bo3JeHCTBYeT Ha coepkanue SO, B
OTXOJISIIEM Ta3e: €CITU KOJIMUECTBO H30BITOYHOTO BO3IyXa YMEHBIIIACTCSI, YTOOBI CBECTH K MUHUMYMY
MoJ[aBaeMOe TOTUTHBO U MOJIaBUTL 0OpazoBanue NO,, MOKET HAOMI0IaThCS YBETUUCHUE COJICPIKAHHS
SO, B oTX0/IAIIIEM Ta3e. ITO UMEET MECTO B CBSI3U C TEM, YTO CIIOCOOHOCTD PACIIIABICHHOTO CTEKIIa
MOTJIONIATE CEPY MAJacT ¢ yMEHBIIEHHEM COIEPKaHMsI KUCIOpoia B BepxHeii 3oue meun (Gitzhofer,
1993), pacniay cynbgaTa B Ta30Boi armocdepe, coueprKalieii BOCCTaHOBICHHBIC COSTMHEHNUS, KaK
yrieBoaopo; i u CO.

HOCKOHBKy HpHpOILHBIﬁ 1 OBITOBOIi ra3bl COACPIKAT JINIIb HE3HAYUTCIIbHOC KOJINYICCTBO CEPHI,
Ha6J'II'O,I[aGTC$I ropa3ao MCHBIICC COACPIKAHNUC SOZ B OTXOJSIHUX Ira3aX BaHHBIX CTCKIIOBAPCHHBIX
cyax, pa6OTaI-OIJ_[I/IX Ha ra30BOM TOIUIMBE, 10 CPABHCHUIO C Ma3yTHbBIMH BAHHBIMU CTCKIIOBAPCHHBIMHA
cyaMu.

2.3.1.2 Oxucnwvt azoma

CooTBeTCTBYIONINH ATan TexHOoNMoruueckux BeiopocoB NOy B paMKax Mpou3BOJICTBa CTEKIIA — ATAIl
riaBky. Beiopocsr NOy 13 cTekiomiaBiibHbIX euerd — okcubl azota (NO — npubnusutensho 90 %
W3-3a TIOUTH CTEXHOMETPHUYECKOro AeicTBUs nieyeid, octatok NOy B TOIUTUBHBIX ra3ax — JHOKCHA
azora (NO,)). Konnentpanus okcuia a3ota B 0TpadOTaHHOM Ta3e CTEKIIOIUIABUIBHOM TeuH, Kak
npaBmIIo, MeHbIIe Tipeesa onpeaenerus (Quirk, 1997).
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CymiecTByeT 4eThlpe OCHOBHBIX MexaHn3Ma oopazoBanusi NOy. Tpu u3 HUX — MEXaHU3M, CBS3aHHBIN
CO CXKHWTaHUEM, U YUIUTHIBACT TEILIO, TOILTHBO U ObicTpoe oOpazoBanue NOy. UeTBepThlii MEXaHU3M
(o0pazoBanue NOy «IHMXTBI») — 3TO PE3YJILTAT UCIIOJIL30BAHUS HUTPATOB B CHIPHEBBIX MaTepraliaX
JUTS OTIpeIeTICHHBIX BHIOB cTeko. (QUirk, 1997) B CTEKIOMIaBUIILHOM NIEYH AUATa30H TUIABKH
crekia 00bruHo Bapbupyetcst ot 1 350 °C mo 1 600 °C (VDI Kommission Reinhaltung der Luft,
1997), uro BezneT k co3nanuto Temneparypsl Boie 2 000 °C (Abraham u np., 1997). OT10 00BsicHsET
MPUCYTCTBHE BBICOKON KOHIEHTpauu NOy TOYTH UCKITFOUUTENBHO U3-32 TEIUIOBOTO BO3ICHCTBYS Ha
NOy (B COOTBETCTBHH C MEXaHH3MOM 3elbaoBHYa). HekoTophie mapaMeTphl BIUSIOT Ha MEXaHU3M
teroBoro Bozaeiicteust Ha NO,: TemIieparypa riaMeHu, TUI ToruBa (paboTa ey Ha
ra3000pa3HOM TOILIMBE JIACT CaMble MAKCHMAITbHBIC TEMIIEPATYPhI INIAMEHH, YeM Ha Ma3yTHOM
TOIUIMBE), COJICPIKAHKE KHCIOPOIa B 30HE PEaKIIMH B TUIAMEHH, BpeMsi PEOBIBAHMS T'a3a CTOPAHUS B
BBICOKOTEMIIEPATYPHBIX 30HAX TIAMEHH. DTHU MapaMeTpbl HAMPSMYIO CB3aHbI ¢ pabourMu
napameTpamu, HarpuMep, THIT TOPEIIKH, TIOJIOKESHUE TOPEITKH, HACTPOUKHU TOPEITKUA B KOHCTPYKITHS
CTEKJIOIJIABMUIILHOM MEYH, KOTHIECTBO U30BITOYHOTO BO3/IyXa, CMECh TOIIIMBA M BO3/lyXa FOPEHHU,
ckopocTh Bo3ayxa u T.1. (Kircher, 1993; Flamme, 1993; Flamme and Haep, 1994). Beictpoe
o6pazoBanne NOy OTHOCHTENHHO HEOOIBIIOE U ITPU CXUraHuu TpupoaHoro raza NOy Torumsa B
OCHOBHOM paBHo Hy:o (Quirk, 1997).

Br10poc coequHenmii a30Ta BO BpeMs HarpeBa ChIPbEBBIX MAaTEPHAIIOB C COICP)KaHUEM HUTPATOB U
Npy nepepaboTke XMMUYECKUX BEHIECTB Takxke criocoOcTBYrOT BeiOpocam NOy. Ha konnvectBo
OKCHJIOB a30Ta, BO3HHUKAIOLIHUX B ChIphE, OyAET BO3/ICHCTBOBATh KOHIICHTPAIIMS U COCTAB HUTPATOB B
ceipbe (Her Majesty’s Inspectorate of Pollution, 1992). Hanpumep, onpe/iefieHHbIe TOHUPOBAHHbIE
CTEKJIa B CEKTOpE JIMCTOBOTO CTEeKJIa TPeOYIOT UCTIONB30BaTh HUTPATHI, KOTOPHIE CO3Jal0T
nononHuTensHble BBIOpockl NOy mouTH Takue e BHICOKUE, KaK U HEKOHTPOJIUPYEMBIE, B pe3yJbTare
OIepaLHii C IPO3PAYHBIM JTHCTOBBIM CTEKIIOM: THITMYHBIE BHIOPOCH MOTYT COCTABIATH 2 500 Mr/Hm®
JUTSE Tpo3pauHoro crekia u 4 000 mr/Hm® st Tormposannoro crexaa (UNECE, 1998). JlomkHo GbITh
M3BECTHO, YTO TAKOE TOHUPOBAHHOE CTEKIIO MOXKET IIPOM3BOUTHCS TOJIBKO IIepruoAndecku. B
CIIeIMATIBHOM CTEKOIBHOM POMBIIUICHHOCTH TUIaBKA CHIIBHO OKHCIIEHHOTO CTEKIIA WITH
UCIIOF30BAaHNE OUYMINAIONINX BEIIECTB, TAKUX KaK OKUCH CYpPbMBI WIIM OKCHII LIepHs, TpeOyeT
N00aBJIEeHNs] HUTPATOB B IINXTY. JT0 yBenuuuBaeT BoIOpockl NOy 3Tux mneueii.

[pum rcrnonk30BaHUY BaHHBIX CTEKIIOBAPEHHBIX MEUeH, paboTaloMX Ha rase, JocTuraeMast
TeMIIepaTypa IJIaMEeHH BBIIIIE 110 CPAaBHEHHMIO € ITedaMu, padoTaromumu Ha Masyte. Kak criencrsue,
BaHHbIE, paboTarorye Ha MasyTe, BoiielsitoT MeHbine NO,, ueM BaHHBIE, paboTaromye Ha rase.
Bonee Toro, mockoibKy XapakTepHCTHKH IUIAMEHN BAaHHBIX TI€YEH C TI0IKOBOOOPA3HBIM IIIaMEHEM
OTJIMYAIOTCS OT CTEKJIOIUIABIIIBHBIX TI€UEH C OTePEUHbIM HAPABICHUEM IUTaMEHH, ITOCIICTHAE
4acTo MOKa3bIBatOT Ooee Huskue BeIOpockl NO, PekynepartuBHbie neun Aat0T 00Jiee HU3KKE
BbIOpockl NOy (eciu BbIpaskeHo B MI/HM3, a He B KI/T) B OTJIIMYKE OT pereHepaTUBHBIX MEUeH,
Omaromaps ux 6osiee HU3KOM TeMrepaType npeasaputeasHoro Harpesa (Kircher, 1993), o us-3a
MOBBILIEHHOTO OTPEOICHHS SHEPTUH PEKYIIEPATHBHBIX Tieuel (OHU UMEIOT MEHbIIIee
sHepronoTpebieHne) ocoobie BbIOpockl NOy (Ha TOHHY CTEKJIOMAcChl) MOTYT OBITh TIOUTH TAKUMH K€,
KaK JIJIsl pEreHePaTUBHBIX MEUCH.

2.3.2 Buiopocnwi, céazannwle ¢ NPOU3800CHIEOM

Camplif BayKHBII HCTOYHUK aTMOC(EPHBIX BEIOPOCOB — IIEYb C FOPSYUM CBOJOM. TspKenble MeTaIbl
13 CHIPbEBBIX METAJUIOB MJIH TOIUIMBA YaCTHYHO MCHAPSIOTCS B UM C TOPSINM CBOJOM. TsDKeTbIe
METaJUTbI, B 3aBUCUMOCTH OT THIIA CTEKJIA ¥ CHIPHEBBIX MaTePHAIOB, KOTOPbIE BHIJIENISIOTCS B BO3AYX,
MOTYT MPEJICTABIATH COOON MBIIBSK (TOJBKO B HEKOTOPBIX CITydasix), CBUHEL! H CEJICH.

Ecmu ma3yTHBI min He(hTSTHOM KOKC MCTIONB3YETCs B MPOIIECCE CKUTAHHS, TAKKE MOTYT
[IPUCYTCTBOBATh HUKEJIb U BaHAIMH. B HEKOTOPBIX MUPOBBIX OTPACIIAX B IIPOLIECCE IUIABKU B
KadecTBe (Iroca 4acTo ucromnb3yercs Giarooput. Eciu yTuimsupyemoe cTekiio, MocTynaromiee u3
OTHX CTpaH, IPUMEHACTCA B IIUXTE, MOXKET IPOUCXOIUTH BI)I6pOC HEOOIIBIIION0 KOINYECTBA
(hmoopwura.

OCHOBHBIE MaTepUaIIbI 1JIsl IPOU3BOJICTBA CTEKJIA — KPEMHHH U OKCHIBI IETOYHBIX METAIJIOB WIIN

IeJIOYHO-3eMeNbHbIe MeTaITbl. OKCHIBI MEIOYHBIX METAJIIOB 00Pa3yIOTCs B JaHHOM IIpoIiecce B

pe3ynbTate otaeneHus kapoonato. Koaddummentst Be1opocoB CO, ykazaHHbIE B COOTBETCTBHH C
Leendertse (1998), BeraucieHs! U3 KOJIMYECTBA JOOABICHHBIX KapOOHATOB, TJIABHBIM 00pa3oMm,
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2.A.3 NMpousBoacTBO cTEKNa

B TIpoLIecce MPOU3BOICTBA Pa3HbIX BUAOB CTEKJIA, C YIETOM TOTO, YTO BCE OKCHJIBI METAJLIOB
MPOUCXOAT U3 KapOOHATOB M, YTO HE JOOABISAETCS HUKAKUX YTHIN3HPYEMBIX OTXO/I0B cTekna. Ecmm,
TEM HE MEHEE, UCTIONB3YIOTCS OKCHIbI, THAPOKApOOHATHI, CYJIb(ATHI WIIH COOTBETCTBYIOIIEE
KOJIMYECTBO YTHIIM3HPYEMBIX OTXO/IOB CTEKJIa, HEOOXOIMMO BBIOJIHUTH KOPPEKTUPOBKY 3THX
K03(h(pUIIMEHTOB.

2.3.3  Tennosas nacpysxa

PeanbHOE 3HEpronoTpedaeHne, MPOBEPEHHOE HA MMPAKTHKE B PA3IMUHBIX CEKTOPAX, CUIBHO
BapbUpyeTCcs NPHOMU3UTENBHO OT 3,5 1o 6onee 40 I'[Ix/1. [lannas nudpa cHiabHO 3aBUCUT OT
KOHCTPYKITUH TI€YH, TUITA CTEKIITHHOTO U3JICITUS, CKOPOCTH TSATH, KOJIMYECTBA YTHIH3UPYEMBIX
OTXOJIOB CTeKJIa, 00beMa 1 MeToaa paboTel. TeM He MeHee, OOJbITast YacTh CTEKIIa IPOU3BOIUTCS B
KpYITHOTa0apUTHBIX TeYax ¥ MOTPeOHOCTh B SHEPTHH /IS IDTaBKH, Kak mpaswio, Hmwxke 8 I'Jx/T.
Bonee monpobHyro nHbOpMAIHIO TI0 3HEPTOMOTPEOIESHHIO IS IIPOIlecca MPOU3BOICTBA CTEKIIA
MOYXHO HAWTH B MPOEKTE MEPECMOTPEHHOT0 AoKkyMeHTa BREF st cTekonbHO# MpOMBIIITIEHHOCTH
(EBpomneiickas Komuccus, 2008). bosnpIias yacTh 3HEPTUM Ha CTEKOJIBHBIX 3aBOAX HCIOIb3yeTCs
UTSt TIpoLIecca IJIaBKU, XOTS IIPH MPOU3BOJICTBE CTEKJIOBOJIOKHA I CTEKIJIOBATHI MPOLIECCHI
(hopMOBaHUSI 1 OTBEPIKICHHS/CYIITKU TAKXKe TPEOYIOT 3HAYUTEINEHOTO KOJTMYECTBA YJHEPTUHL.

2.4 CpepacTtBa perynmpoBaHus

MCpOHpI/IHTI/IH JUJIs1 CHUOKCHUA BI)I6pOCOB B CTGKOJ’II)HOI\/'I HpOMI)IHIJ'IeHHOCTI/I BKJIFOUAKOT HepBI/I‘-IHLIC nu
BTOPUYHBIC MEPbI CHU)KEHHS BHIOPOCOB, KOTOPBIE, TIIaBHBIM 00pa30M, HAllEIeHbI HA CHIDKEHHUE
BbIOpocoB NOy 1 SOy. OHHM BKITFOYAOT:

*  yMEHBIICHHE KOJIMYECTBA H30BITOYHOTO BO3/IYXa;

*  CHW)KCHHBII [IpeIBapUTEIbHBIA HATPEB BO3YX4;

*  30HAJIBHOE FOPCHUC;

*  PEUUPKYISALHS IBIMOBBIX Ta30B;

* moBTOpHOE Cxxuranue/mporecc 3R;

*  CTEKJIOIUIAaBWIJIbHBIC TIeur ¢ HU3KUMHU BeIOpocamu NOy

*  KHCJOpPOAHOTOIUIMBHOE FOpEHHE

*  DJIEKTPOIUIABKa;

*  u30uparenbHOe HekaTatuTudeckoe Boccranoienue (SNCR);
*  u3buparenpHOe KaTanuTrdeckoe BocctanoBieHue (SCR).

Bonee nonpobHOe onrcaHne TEXHOJIOTHI PEryIMPOBaHUs, KOTOPhIE MOTYT IPUMEHSTHCS B
CTEKOJIbHOM MPOMBILIEHHOCTH, MOXHO Hailtu B fokyMeHnTe BREF mist ctexonbHoi
npomsbitieHHOCTH (EBporetickas Komuccns, 2001) mim nepecMoTpeHHbI npoekT nokyMeHTa BREF
(EBporneiickas Komuccus, 2008).

Meps! 17151 CHUKEHHS BRIOPOCOB B BO3[yX B PE3yNIbTaTe MPOIIecca CYKUTaHUS MOTYT TaKkKe ObITh
Pe3yABTaTOM CHM)KEHHS BBIOPOCOB TSKENBIX METAIJIOB M MBIIH. BRIOPOCHI MBI B pe3yIbTaTe
00pabOTKH CHIPHEBBIX MATEPUATIOB MOTYT OBITh CHIKEHBI C TIOMOIIBIO TKAHEBBIX (DUIILTPOB HIIH
Pa3HBIX YCOBEPILLIEHCTBOBAHHBIX METOZ0B 00paboTKu. BEIOpOCH! qHOKCHAA YIaepoaa B pe3yabTaTe
npouecca KapOOHU3ALNN MOXXHO CHU3UTD IyTeM J100aBICHUs! OOJIBIIETO KOJIMYECTBa
YTHIIM3UPYEMOTO CTEKJIa HJIH C IOMOLIBbIO OCHOBHBIX HEKapOOHATHBIX MATEPHUAIIOB U C TIOMOIIBIO MEp
9HEpProcOepeKeHNUs MOJIE3HBIX HCKOMAEMBIX.
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2.A.3 NMpousBoacTBO cTEKNa

3 MeToabl
3.1 Bblbop meToaa

Ha pucynke 3.1 npeacrasieHa npolieaypa BeI0Opa METOI0B OLICHKH TEXHOJIOTHYECKHUX BEIOPOCOB B
pe3ynbTaTe AesTeIbHOCTH CTEKOIBLHOU MPOMBIIUIEHHOCTH. CIIONB3YIOTCS CIIEAYIONINE OCHOBHBIE

MPOLIETYPHI:
»  Ecmm nmeercs monpoOHas mH(pOpMAIIHS: UCTIONB3YITE €e.

*  Ecnu kateropust HICTOYHUKOB SIBIISIETCS KIIFOUEBOM KaTeropuei, mpuMeHseTcsl Y poBEeHb 2 WK
JYYIIUI METOM, KpoMe TOTO COOMparoTCs MOAPOOHBIE BXOJHBIE JaHHKIE. [{epeBo pernenuit
HaIpaBISIET [TOJB30BATENS B TAKUX CITyJasX K METOAy Y POBHS 2, TaK KaK IIPEIIoNaraeTcs, 9ro
Jierde MOJIy9UTh He0OXOINMBIE BXOTHBIE TAHHBIE ISl TAHHOTO ITOJIX0/1a, YeM COOpaTh JaHHBIC
YPOBHSI 00BEKTA JUISI OLICHKU Y POBHS 3

*  ANbpTepHATHBHBIN BapHaHT IJIs METONA YPOBHS 3 (IeTaIbHOE MOACTMPOBAHKE TIpoIiecca) He
BKJIFOUCH B JIepeBO penieHuit. OHaKo MOAPOOHOE MOICTUPOBAHKE BCET/IA BHITIONHACTCS HA
YpPOBHE O6’LCKT3, IIpU 3TOM PEIYIIbTATEI MOACIIUPOBAHNA MOKHO YBUACTH B BUAC JaHHBIX
00beKTa JepeBa peIeHHH.

Hauano

Wcnonbsosars,
TOMBKO
[NaHHble
obbexta
YpoBHsi 3

OxBaveHo Bce
NPOV3BOACTBA

Wwmetotcs nn
[aHHble No
o6bekTy?

Wcnonbsosath
TOMbKO aHHbIE
obbexTa
IKCTPANONSLMIO
YposHsi 3

Wcnonb3osaTb AaHHbIE Mo

Wveetca nn
paspeneHve
METOANKN?

Het

OcHoBHoM
VCTOYHUK?

Het

Y
Wcnonbsosats
3HaveHus
Ko3hhNLIMEHTOB
BbIGPOCOB Mo
ymonyaHuio YposHsi 1

Oa

ocylecTansemoin
[iesiTenbHOCTM Anst
MeToauKK YPOBHSA 2 1

KO3(PHULMEHTBI BEIGPOCOB

Oa

Monyuuts pasbueky AaHHbIX
o ocyLecTBnsAemMoin
[eATeNLHOCTA 1
Kko3thuLMeHTOB BLIGPOCOB

Pucynok 3.1 JlepeBo pemeHuii 1151 KaTeropuy ucrouynuka 2.A.3, /ipyrue nose3nblie HCKOMaeMble

3.2 TMNoaxoa no ymonyaHuto YpoBHS 1
3.2.1 Ancopumm

B nogxone YpoBHs 1 11 BBIOPOCOB CTEKOIFHON MPOMBIIIIEHHOCTH HCIIONB3yeTCs o01ee
YpaBHEHUE:
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2.A.3 NMpousBoacTBO cTEKNa

ESal"piBHHTCHL = ARI’IpOPBBOJlCTBO X EFsarpmHman (1)
I'ne:

| —— BBIOPOC YKa3aHHOTO 3arps3HATENS

AR poussoncrso = WHTEHCUBHOCTD JICATEIILHOCTH TIPY MPOU3BOJICTBE CTEKIIA

= — KO3 (HHUITUEHT BEIOpOCA TS JAHHOTO 3arpsI3HUTEIIS

JlanHast popMyIia mpuMeHsIeTCS Ha Hal[HOHATEHOM YPOBHE, UCTIONB3Ys FOJ0BOE HAIIMOHALHOES
o011ee Mpou3BoOJCTBO cTekua. MH(opMmanus o mpou3BOJICTBY CTEKIIA, IO KOTOPOH MOKHO OI[CHUTD
BBEIOPOCEHI 110 60JIee TIPOCTOM MeToauKe OrleHKH (YpoBeHb 1 1 2), nmeercs B CTaTUCTHYECKOM
exxerogarke OOH wiu HalMOHATTBHBIX CTATUCTUYCCKUX JaHHBIX.

Koaddunumentst BEIOpocoB YpoBHS 1 JOMYCKAIOT CPETHIOO WIIM THUIIOBYIO TEXHOJIOTHIO U BHEIPEHHE
00pBOBI C 3arpsA3HEHUAMH B CTPaHe U OOBEIMHAIOT BCE BCIIOMOTATEIbHBIE IIPOLIECCH] B IPOU3BOACTBE
CTEKJIa OT BBOJIA CBIPbS 10 OKOHYATEIILHOM OTIPY3KH C 00BEKTA.

B cnyuae, xorzna cienyer yuuThIBaTh 0COOBIE BO3MOXKHOCTH OOPBOBI C 3arpsI3SHEHUSMH, METOX
VYpoBHs | He npuMEHsIETCsl, @ UCIIONIB3YIOTCS. METOABl YPOBHS 2 U 3.

3.2.2 Koagpgpuyuenmut ev1opocoe no ymonuanuto

B Tabnuue 3.1 ykazanbl KO3QQUITEHTH 3a)UKCUPOBAHHBIX BBIOPOCOB 10 YMOITYAHUIO JIS
MIPOM3BO/ICTBA CTEKJIA (B T.4. BRIOPOCHI B pe3ybTaTe IJIaBKH U HetutaBku). KoaddumenTs
BBEIOPOCOB — pe3yNbTaT aHam3a Ko3(pPHUIIMEHTOB BEIOPOCOB B pe3yIbTaTe MPOU3BOJICTBA JIUCTOBOTO,
TapHOT'O CTEKJIa, T.K. 3TU [IBa CEKTOpa BMecTe cocTaBIIIOT 80 % CTEeKOIBbHOM MPOMBILIIIEHHOCTH
Espomet (EBponeiickast komuccusi, 2008). Mcmons30Banock cpeHee pacipeneiceHue AByX TpeTe
TapHOTO CTEKJIa U OJTHOM TPETH JIMCTOBOTO CTEKIIA.

Ocoboe BHUMaHUE clieyeT o0pamiaTh He Ha PEruCTPaIHIO TEX e BHIOPOCOB B COOTBETCTBHH C
rnaBoit 1.A.2.f.i u HacTosmIel kateropueit nctounuka. [Ipennonaraercs, 4ro ko3 puiueHTsI
BBIOPOCOB /17151 OCHOBHBIX 3arpsi3HUTENEH Bo3yxa, Takue kKak NOy 1 SOy 00pa3yroTcsi, Kak paBuilo,
B pe3yJbTaTe CXKUIAaHUs U, CJIeI0BaTeIbHO, CChIIKA Ha HUX AaHa B rinase 1.A.2.f.i. Bce mpoune
BBIOPOCHI B pe3ysibTaTe MPOM3BO/ICTBA CTEKJIA MIPEACTABICHBI B HACTOSAIIEH IJ1aBe C TIOMOIIBIO
nosixoa YpoBHS 1, 4To0bI n36exaTh BO3MOXKHOTO PHCKa ABOMHOTO yueTa MEXy 3TOH TJIaBOM U
rnaBoit cxuranms 1.A.2.f.1.

Tem He MeHee, B pealTbHOCTH, B Pe3yJbTaTe JaHHOTO mporiecca mpoucxoauT Beiopoc SOy [pu
MIPOM3BOJICTBE CTEKJIA, KaK MPaBIIIO, 00BIYHO BEIOpOCH SOy HaxomsTcs B aAuamna3one 0,4 — 2 xr/t
crekna (Beerkens, 2008).

Br10pocs! ¢uroopriHa 1 XJI0pYHA TAKKE BO3HUKAIOT B PE3yJIbTaTe MPOU3BOJCTBA CTEeKIa. TeM He
MEHEe, MIOCKOJIbKY OHHU HE SIBJIIOTCS TPEOOBAHUSIMU K OTYETHOCTU, OHM HE PACCMATPUBAIOTCS B
PykoBoxcTtse.

BrIOpOCHI CBUHIIA YaCTO 3aBUCAT OT KOJUYECTBA UCIIOIE3YEMOTO BHEIIHETO YTHIM3HPYEMOTO CTEKIA
1 kadecTBa crekiiobos (Beerkens, 2008).
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2.A.3 NMpousBoacTBO cTEKNa

Tabnnna 3.1 Kosdduunents! BbIopocoB YpoBHs 1 1151 kaTeropun ncrounnkos 2.A.3 [Ipoune
ToJie3HbIe HCKOTIaeMble

KoapdpuumeHTbl BbIGPOCOB N0 ymonyaHuio YpoBHa 1

Kog, HassaHue

Kareropus ucrousmka HO 2.A3 Mpoyne nonesHble ckonaemble

Tonnauso HET JAHHbIX

He npumenserca rxur, Nxs

He oueHeHO NOx, HM/10C, SOx, NH3, CO, NXA4/®, beHso(a)nupeH, beHzo(b)dbayopaHTeH,
Bex3o(K)dnyopaHTeH, MHaeHo(1,2,3-cd)nmpeH, TXB

3arpasHutenn 3HaueHue EAnHULbI 95% nosepur. Ccbinkn

WUHTEpBan

HuxkHUiA | BepxHuid

OKBY 300 r/Mr cTekna 100 600 CpefiHee 3HayeHne mexay
3HaYeHMAMM IMCTOBOrO U
TapHOro cTekna

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

TY2,5 240 r/Mr cTekna 80 480 Visschedijk (2004),
npumeHsemblii 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 CpefHee 3HaveHne mexay

3Ha4YeHnAMM INCTOBOro 1
TApPHOro CTeKkna

cd 0.13 r/Mr ctekna 0.01 0.28 CpegHee 3HaueHne mexay
3HaYeHUAMM INCTOBOTO U
TapHOro cTekna

Hg 0.003 r/Mr cTekna 0.0003 0.039 CpefiHee 3HayeHne mexay
3HaAYeHMSAMM INCTOBOTO U
TapHOro cTekna

As 0.19 r/Mr cTekna 0.01 1.1 CpefHee 3HayeHne mexay
3Ha4YeHnAMMN INCTOBOro U
TapHOro cTekna

Cr 0.23 r/Mr ctekna 0.01 23 CpepHee 3HaueHne mexay
3HAYEHWAMM IMCTOBOIO U
TapHOro CTekna

Cu 0.007 |r/Mr cTekna 0.001 0.011 |[CpepHee 3HaueHue Mexay
3Ha4YeHnAMMN INCTOBOro U
TapHOro cTekna

Ni 0.49 r/Mr cTekna 0.02 1 CpefiHee 3HayeHne mexay
3HaYeHMAMM INCTOBOTO U
TapHOro cTekna

Se 0.8 r/Mr cTekna 0.02 8.9 CpefHee 3HaveHne mexay
3Ha4YeHnAMMN INCTOBOro U
TapHOro CTekna

Zn 0.37 r/Mr cTekna 0.13 0.56 CpefiHee 3HayeHne mexay
3HAYEHWAMM ICTOBOIO U
TapHOro cTekna

Ipumevanne: BeIOpOCh CBUHIA, TTIABHBIM 00pa30M, OPEIEISIOTCS TI0 KOJMYECTBY UCTONB3yEMBIX YTHIM3HPYEMBIX
otxonoB crekia (Beerkens, 2008)

KoaddurmenTs! Beropocos st UY momydenst u3 US EPA, 6a3a nanabix SPECIATE, Bepcust 4.3 (US
EPA, 2011).

3.2.3 /annsle no ocywyecmennemoil oeamenbHocmu

Wudopmanus mo mpou3BoJICTBY CTEKIIA, TOAXOASIIAS /I OIEHKH BEIOPOCOB ¢ TOMOIIIBIO (0ojee
MIPOCTO¥) MeTotoNoruu YpoBHs 1, mupoko goctymnHa B CratuctuieckoM exeroganke OOH wmu B
HAITMOHAIBHBIX CTATHCTUICCKUX JAHHBIX.

JlononHUTENBHBIE PYKOBOSIINE YKa3aHUS peAcTaBiIeHsl B MeToamueckux ykazauusx [PPC 2006r.
T10 TIPOBEJICHHUIO HAIIMOHAIHHON WHBEHTAPU3AI[|H, TOM 3 IO TPOMBIIIICHHBIM TIPOLIecCaM U
ucnonb3oBanuio npoaykra (IPPU), rnasa 2.4.1.3, «BpiO0Op cTaTUCTHUECKHUX JaHHBIX 00
OCYILECTBIIIEMOM JESITEIbHOCTI.
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3.3 TexHonorn4yeckuun nogxon YpoBHA 2

3.3.1 Ancopumm

[Moaxon YporHs 2 ananoruueH YpoBHio 1. J[71s ucnons30BaHus moaxo/1a Mo YPOBHIO 2, TOJKHO
OBITH pa3/ieNieHue KaK 0 JaHHBIM I10 OCYIIECTBIISIEMOH e TeIbHOCTH, TaK B 10 K03 (HUIeHTaM
BBEIOPOCOB B COOTBETCTBUH C Pa3HBIMU TUIIAMH IIPOM3BOICTBA CTEKJIA (371€Ch YIIOMUHACTCS KaK
«METOMKI» ), KOTOPBIE MOTYT MIPOUCXOINTE B CTPAHE.

Ilonxox no ypOBHIO 2 3aKJII0YaeTCs B CJICAYIOLICM:

PasneneHue mpon3BoICTBa CTEKIIA B CTPAHE C IIEITbI0 MOJICITMPOBAHUS PA3HBIX MPOYKTOB U TUIIOB

MPOIIECCOB, MPOUCXOJISAIINX B HAIIMOHATLHOMN CTEKOJILHOW MPOMBIIITICHHOCTH IO CITUCKY:

*  ONpPEICNHUTH MPOU3BOJICTBO, UCTIONB3YS KaXKIIbIH OTICIBHBINA TUIT CTEKIIA (HA3bIBAEMbIC BMECTE
«METOAWKI» B (hopMyIie najnee) OTAETHHO;

*  TpuMeHeHus K03 pumeHToB BEIOpOCca B 3aBUCHMOCTH OT UCTIONB3YEMOI TEXHOJIOTHH IS
Ka)KJIOTO THIIa TIPOIIecca:

EFB’HZPEB’HHmEﬂb = Z ARnpomeobc’meo, mexHoJ10cuUA X EFmEXHOJOZuﬂ, 3aé’pﬂ3HlH‘ﬂ€.'lb (2)
MexXHoA0CUU
rae:
AR poussoncrso, rexwonorns = MPOHU3BOIUTEIEHOCTD B PAMKaX KaTerOpUHM UCTOYHHUKA, C
HCIOJIb30BaHUEM XapaKTESPHOU TEXHOJIOTUH
EF rexnonorns, sarpssmmrens = KO3 (PUIMEHT BBIOPOCOB ISl JAHHOW TEXHOJIOTHH U 3arPsI3HUTEIIS

B cTpane, B KOTOPO#1 UCIONIB3YETCS TOIBKO OJIHA TEXHOJIOTHS, KO3(D(GHUIIUEHT MPOHUIIAEMOCTH OyIeT
100 % u anroput™ B hopmyie (3) CHIDKAETCS J10:

E 3azpsAsHumeito = ARVI‘DOZB({OOCWIK() XEF"I(:‘XHO.’IOZMﬂ, 3aepAsHumeb (3)
rie:

Esarpasuurens = BBIOPOC YKA3aHHOTO 3arps3HUTEISA

AR poussoncrso = WHTEHCUBHOCTD JIEATEILHOCTH TIPY TIPOU3BOJICTBE CTEKIIA

= N— KO3 PHIMEHT BRIOPOCA JIJISl JAHHOTO 3arPsI3HUTEIIS

KoadduiimeHTsl BLIOPOCOB B JAHHOM IOJIX0JIC BKJIFOUYAIOT B Ce0sl BCE BCIIOMOTaTEIbHBIC IIPOIIECCHI B
MTPOMBIIIJICHHOCTH OT BBOJIA CBIPhS JIO OTTPY3KH IMPOU3BEJICHHOIO CTEKJIa 3aKa3unKaM.

3.3.2 Koagppuyuenmut mexnonozuueckux viopocos

JlaHHBII TTOApa3/aei MPeACTaBIIeT XapaKTepHbIe TS TEXHOIOTUH KOA(PPHUIIUEHTHI BRIOPOCOB,
HEoOX0oAUMBIe IJ1s1 MPUMEHEHHUS MoJX0Jax YPOBHs 2 111 00pabOTKH BEIOPOCOB B PE3YJIbTATE
npousBojcTBa crekina. JJokyment BREF mist naHHOH MPOMBIIUIEHHOCTH MOKHO HAWTH Ha CaiTe:
http://eippcb.jrc.es/pages/FActivities.ntm — cm. pasmen 4.3.1.

Koaddunmentst BEIOpocoB B jokyMeHTax BREF, rmaBHbIM 00pa3om, yka3aHsl B TUana3oHax.
Jluana3oH paccMaTpuBaercs kKak 95 % noBepUTeIbHOIO HHTEPBAJa, TOI/IA KaK CpeiHee
reOMETpHUYECKOe JaHHOTO AMara3oHa BEIOMpaeTcs, Kak 3HaueHne ko3 duimenra seidopoca,
yKa3aHHOT'O HIKE B TabJmIIe.

3.3.2.1 IIpou3eodcmeo nucmosozo cmexna

B Tabnuue 3.2 ykazanbl KO3QQUIHEHTHI BEIOPOCOB /ISl IPOU3BOCTBA JIMCTOBOTO CTEKIA.
Koa¢¢puumeHTs! BEIOPOCOB TSHKENBIX METAIIOB OCHOBAHBI HA CPEHNX 3HAYECHUSIX U3MEPEHUH ¢
00BexToB npousBozicTBa crekia EBporsl (Rivet, 2008). Tarke SOX BIOpachiBaeTCs B pe3ysibTaTe
JTaHHOTO Iporiecca, HO BEIOpoch SOy B pe3ynbTaTe AesITeNbHOCTH CTEKOIBHON MPOMBIIIUICHHOCTH
¢dukcupyrores B riaBe 1.A.2.f.0, aroOb1 n30eXkaTh prcKa JBOMHOTO ydeTa BEIOPOCOB, HACKOIBKO ATO
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BO3MOKHO. K03 ¢puumenTs! BEIOPOCOB 15l cyMMapHBIX BEIOpocoB TBepAbIx yactull (OKBY) 6epyt
13 TIPOEKTa mepecMoTpeHHoro jokymeHTa BREF mist ctexonpHOM npomeiiierHocTH (EBporieiickast
Kommccns, 2008). Beiopocsr TU10 u THU2,5 paccuntsiBarorces u3 ko3ddummenta Beropoca OKBY ¢
noMotibio CKOOPAMHUPOBAHHON €BPOIEHCKO MporpaMMbl IO HHBEHTAPH3AIIUK BEIOPOCOB TBEPIIBIX
yactull (CEPMEIP) (Visschedijk u ap., 2004).

Tadonnua 3.2 Kosdduuuentsi BbIOpocoB YpoBHs 2 i1 KaTeropuu ncrounnka 2.A.3 [Ipoune
NoJIe3HbIe HCKONaeMble, TPOU3BO/ICTBO CTEKJIA, IUCTOBOE CTEKJIO

KoadduumeHTbl BbIGPOCOB YPOBHA 2
Kog, HasBaHue
Kareropus ucrounmka HO 2.A3 Mpoyne nonesHble cKonaemble
Tonnauso HET JAHHbIX
WH3B (ecau npumeHumo) 030314 Jlncrosoe cTekno
TexHonorun/meTogmku Mpon3BOACTBO JIMCTOBOTO CTEKNA
PernoHanbHble ycnosus
TexHONOrUmM CHUKEHUA YMeHbLUTb BbIGPOCHI ey (NepBUYHbIN/BTOPUYHBIIA MeTOAbI)
3arpAsHeHUi
He npumeHserca rxuyr, nxe
He oueHeHO NOx, HM/10C, SOx, NH3, CO, NXA4/®, BeHso(a)nupeH, beHso(b)bnyopaHTeH,
BeH3o(k)dnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, NXB
3arpasHutenn 3HauyeHune EAnHULBI 95% posepwur. Ccbinkn
MHTepBan
HuxkHuii | BepxHuii
OKBY 130 r/Mr cTekna 20 800 European Commission (2008)
T410 120 |r/Mrcrekna 18 720  |Visschedijk et al (2004) applied
on TSP
T42,5 100  |r/Mrcrekna 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)
cd 0.068 |r/Mr cTekna 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/MrcTekna 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)

KoaddurmenTs! Beropocos amst UY nomydens! uz US EPA, 6a3a nanasix SPECIATE, Bepcust 4.3 (US
EPA, 2011).

OOpartute BHIMaHHUe, 4T0 XJI0pHCcTO-BoopoaHas kucinora (HCI) u propBonopon (HF) Takxke
BBIOPACHIBAIOTCSI C 3aBOJIOB 10 IIPOU3BOJICTBY CTEKJIA, HO OHM HE PACCMATPUBAIOTCS B HACTOSILIEM
PykoBozcTBe. B ciyuae ucronbp30BaHUs Ma3yTHBIX MEYeH, MOXKET BBIJICTSITHCS BAaHAIHH, a TAKKe
BBIOPOCHI HUKEJISI MOTYT OBITH BBIIIIE.

[osTopum, uto BeIOpOCcH NOy 11 SOy IPOHCXOnAT B pe3yiIbTaTe CKUIAHUS, 1 PEKOMEHIYETCSl YKa3aTh
otH BeIOpockl B rase 1.A.2.f.1. [loxkamyiicta, oOpaTtite BHUMaHHE Ha COOTBETCTBYIOIINE
K03(ULHEHTHI BEIOPOCOB B Pe3yJIbTaTe CKUTaHUs, yKa3aHHbIC B JAHHOH TJIaBe.

3.3.2.2 Ilpou3zeoocmeo mapnozo cmexia

J1st mpon3BOICTBA TAPHOTO cTekIIa KO3 (HUIMEHTHI BHIOPOCOB 110 yMOJIYaHUIO JaHbl B Tadmmue 3.3.
Koadpunments: BIOpOCOB, TiaBHBIM 00pa3oM, OepyT U3 epecMoTpeHHoro Jokymenta BREF ms
cTeKoJIbHOM TTpoMbIiecHHOCTH (EBpometickas Komuccust, 2008), Toraa kak gpakmun TUH10 u TU2,5
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PacCUHMTHIBAIOTCS C TIOMOIIIBIO aHam3a TBepabix yactull CEPMEIP (Visschedijk u np., 2004).

Tadauna 3.3 Kox¢puuuenTs BbIOpocoB YpoBHS 2 1715 KaTeropuu ucrounnka 2.A.3 Ilpoune
ToJIe3HbIe HCKONaeMble, TPOM3BOACTBO CTEKJIa, TAPHOE CTEKJI0

KoaddpuumeHTbl BbI6POCOB YPOBHA 2

Kog, HasBaHue
Kareropusa ucrounmka HO 2.A3 Mpoune nonesHble UCKoNaemble (MOXKaANYINCTa, YKAXKUTE UCTOYHUKM,
BK/IOYEHHbIE/UCK/HOUEHHbIE B MPUIOKEHUSX)
Tonnauso HET JAHHbIX
WH3B (ecam npumeHumo) 030315 TapHoe cTekno
TexHonoruu/meToaukm Mpou3BOACTBO TApPHOTO CTEKNA
PernoHanbHble ycnosmsa
TexHONOrMmn CHUKEHUA MepBuyHble mepbl 6e3 BTOpMYHOTO crnocoba npeaoTBpaLLeHus 3arpA3HeHUs OKpysKatoLein
3arpAsHeHuit cpeabl
He npumenserca rxXur, Nxs
He oueHeHO NO,, HMN10C, SOy, NHs, CO, Hg, Cu, Zn, NXA4/®, BeH3o(a)nupeH, Benzo(a)fluoranthene,
BeH3o(k)payopaHTeH, UHaeHo(1,2,3-cd)nupeH, N'XB
3arpasHutenb 3HaueHue EanHMLbI 95% posepwur. Ccbinkun
MHTepBan
HuxkHUiA | BepxHuid
OKBY 280 r/Mr cTekna 100 580 European Commission (2008)
TY10 250  |r/Mrcrekna 90 520 |Visschedijk et al (2004) applied
on TSP
TY2,5 220  |r/Mrcrekna 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 11 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 15 r/Mr cTekna 0.075 8.9 European Commission (2008)

KoaddurmenTs! Beropocos amst UY nomydenst uz US EPA, 6a3a nanasix SPECIATE, Bepcust 4.3 (US
EPA, 2011).

Yto KacaeTcs pasziena 1o TapHOMY CTEKITY, HE0OXOJMMO 0OPaTUTh BHUMAHHE, YTO TAKIKE
Beigessrorest HCl  HF, HO TOCKOIBKY HET HEOOXOIUMOCTH BBIITOIHATE HAIIHOHAIBHYTO
WHBEHTAPU3AIMIO, B JAHHBIN JOKYMEHT OHH HE BKITIOUEHBI. PeKOMEHIyeTCst 3a(DMKCHPOBATEH BHIOPOCH
SOy u NOy B kateropuu ucrounuka 1.A.2.f.1.

3.3.2.3 Ilpou3eoocmeo cmekio8010KHA

CootsetcTBytomye Ko3hHOUIMEHTHI BHIOPOCOB JUIsl HCTIOJIL30BaHYS B POU3BOJICTBE CTEKIIOBOJIOKHA
yKa3zaHbl HKe B Tabmuie 3.4. imerotcst Tonbko K03(GULIMEHTH! BHIOPOCOB 1Sl TBEPABIX YaCTHIL;
K03(h(PUIMEHTBI BBIOPOCOB ISl OTIEIBHBIX TSHKENBIX METAIJIOB He NOCTYNHBL KoadduuneHTst
BBIOPOCOB /7151 CyMMapHBIX BEIOpocoB TBepabix yactull (OKBY) GepyT 13 nepecMoTpeHHOTO
nokymenta BREF amnst crexonsHO# npombiuieHHocTy (EBponetickas Komuccns, 2008).
Koadduuuentst Boiopocos aast TH10 u TU2,5 aHanu3upyroTcs ¢ MOMOIIIBIO PaclpeeeHUs pa3mepa
yactur] CEPMEIP (Visschedijk u ap., 2004).

Br10pocs! TBepABIX YaCTHIL U3 MeUeH MPOU3BOJICTBA CTEKJIIOBOJIOKHA MOTYT ITOKa3aTh BEICOKUI
pa3dpoc 3HauCHHH, B 3aBUCUMOCTH OT TOYHOT'O OIPECIICHNS TBEPbIX BEIIECTB, T.K. Maphl U3 Neuei
ITPOM3BO/ICTBA CTEKIJIOBOJIOKHA MOT'YT KOH/ICHCHPOBATh YaCTHUIIBI ITBUIM B HAUOOJIBIIIEM THAITa30He
temneparypsl. CiezoBaTenbHO, KO3 PHIHEHTHI BELIOPOCOB, YKa3aHHbBIC HIKE B TAOJIHIIC, TOJDKHBI
HCTIOIb30BaThCS C 0CO00I BHUMATENbHOCTHIO.

Tem He Menee, B fokymenTe BREF Het uadopmarwm 1mo BIOpOcaM IPyIITbl METAIIIOB.
KoaddunmeHTs BHIOPOCOB /IS STUX TPYIIT MOTYT OBITh ITOJIC3HBI ISl TPOBEPKHU.
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Tadnauua 3.4 Kox¢puuuenTs BbIOpocoB YpoBHS 2 1715 KaTeropuu ucrounnka 2.A.3 Ilpoune
1oJie3HbIe HCKOMaeMble, MPOM3BOIACTBO CTEKJIA, CTEKI0BOJOKHO

Koa¢dduumeHTbl BbIGPOCOB YPOBHA 2
Kog, HasBaHue
Kateropusa ucrounnka HO 2.A3 Mpouvre nonesHbie MCKoMaemble (NMOKaNYINCTa, YKaKUTE UCTOUHUKM,
BK/IOYEHHbIE/UCK/IHOUEHHbIE B MPUIONKEHUSX)
Tonamso HET JAHHbIX
WH3B (ecam npumeHumo) 030317 Mpouee cTekno
TexHonorun/meTogmku HenpepbIBHOE 31eMeHTapHOe CTEK/I0BOIOKHO
PervoHanbHble ycnosus
TexHONOrMmn CHUKEHUA MepBuyHble cNOCobbl CHUKEHUA 3arPA3HEHMI, HUKAKOrO BTOPUYHOTO crocoba
3arpAsHeHni
He npumeHsetca rxur, nNxe
He oueHeHO NO,, HMN0C, SOy, NH3, CO, Hg, Cu, Zn, NXA4/®, BeHso(a)nupe, BeHso(a)dnyopaHTeH,
BeHso(k)pnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, MNXB
3arpasHutenn 3HayeHue EAnHULBI 95% nosepur. Ccbinkun
MHTepBan
HuxHuii | BepxHuit
OKBY 100 r/Mr cTekna 30 350 European Commission (2008)
T410 90 r/Mr ctekna 27 315 Visschedijk u apyrve (2004),
npumeHsembli ana OKBY
TY2,5 70 r/Mr cTekna 21 280 Visschedijk n gpyrue (2004),
npumeHsembli ana OKBY
vy 2 % T42,5 1 4 US EPA (2011, file no.: 91142)

Koaddunumentsr BeiOpocoB s UY nonyuenst 3 US EPA, 6a3a nanneix SPECIATE, Bepcus 4.3 (US
EPA, 2011).

3.3.2.4 Ilpouseoocmeo cmexiosanvl

CootsercTBytomue k03 (HUIKMEHTH BBIOPOCOB ISl HCIOJIB30BAHMS B IPOU3BOICTBE CTEKIOBATHI
yKa3aHbl HIbKe B Tabnuie 3.5. [y mpon3BoACTBa cTeKIa UX OepyT U3 epeCMOTPEHHOTO JOKYMEHTa
BREF (EBporeiickas komuccusi, 2008) PekomeH tyeTcst oOpamars BHUMaHKe He Ha JIBOWHOHM ydeT
3THX BBIOPOCOB C BBIOpOCaMH, 3a(pMKCUPOBAHHBIMU B COOTBETCTBHH C UCTOYHUKOM KaTErOpUH
1.A.2.f.i (Cxxuranue B 06pabaThIBaroLIeii IPOMBIIUICHHOCTH).

[TpomyKiwisi CTEKIIOBATHI OOBIYHO COACPKUT YaCTh BSDKYIIETO BEIIECTBA HA OCHOBE (DEHOJIBHOM
cMoibl.  CBsI3yIOIIHMIA PacTBOP HAHOCHUTCS Ha BOJIOKHA B 30HE (DOPMOBaHUS, OHU ITOTIEPIECHO
CBSI3BIBAIOTCS U CYIIIATCS B BYJIKaHU3AIIMOHHOM nieun. OTXOIAIIMi ra3 30HbI (hOpMOBaHUsI OyeT
COJICPIKaTh TBEP/IbIC YACTHUIIBI, PEHOJI, HOpMANILACTH M aMMHaK. TBepJIble YaCTHIIbI BKIFOYAIOT U
OpPraHWYECKHUE, U HEOPraHNIECKUE MaTepPHAITBI, YaCTO C YaCTUIIAMH OYEHBb MAJIEHFKOTO pa3Mepa.
bonee nuzkuii yposenb JIOC u aMHMHOB MOXHO TaKKe ONPEENIUTh, €CIM OHU BKIIFOUEHBI B CUCTEMY
cBs3ymomiero. 3-3a xapakrepa mpoiiecca MoTOK ra3a IMeeT OYeHb BBICOKHIA 00hEM 1 BHICOKOE
cojiep>kaHue Biard. BeIOpock! U3 nieun Oy IyT coepKaTh JeTydre MaTepHaibl CBSI3YIOIIETO,
MIPOIYKTHI pacmajia CBA3YIOIIET0, BOASHEIC APl M MIPOIYKTHI CTOpaHus U3 ropenok nedeid. [locie
BBIXO/Ia U3 TIEYX TIPOAYKT OXJIAXKIACTCS IIyTEM MPOITYCKAHUs OOJIBITIOro KOIm4decTBa Bo3ayxa. I1o
BCEU BUAMMOCTH, TOT Ta3 COJICPIKUT BOJIOKHA CTEKJIOBATHI M HU3KUE YPOBHU OPTaHUIECKOTO
Matepuana. Koneunas 00paboTka mpoayKTa BKIFOYAET PE3KY, TPAHCIIOPTUPOBKY U YIIAKOBKY,
KOTOpPBIE MOTYT IPUBECTH K 00pa3oBaHmIo BEIOpocoB mbutn (EBponetickas Komuccus, 2001).

BaxusIii pakTop, IMEIONINI OCHOBHOE BO3JEHCTBHE HA BEIOPOCHI B pe3ynbTaTe (JOpMOBaHus,
OTBEPKACHUS U OXJIAXKICHHUS, - PE3YIBTAT CBA3YIOIIETO BEIIECTBA, HAHOCHMOTO Ha TIPOTYKT, T.K.
MIPOAYKTHI ¢ O0JIee BHICOKUM COIEPIKaHHEM CBSI3YIOIIETO PUBOJIAT, KaK IPaBHIIO, K 00Jiee BEHICOKUM
YPOBHSIM BBIOPOCOB. BBIOPOCEHL, oTy4aeMble U3 CBA3YIOLIETO, 3aBUCAT B OCHOBHOM OT MaccChl
CBSI3YIOILMX BELIECTB, HAHECEHHBIX B YKa3aHHOE BPEMsI U, CJIeIOBAaTEIbHO, 00JIee BEICOKOTO
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COJICpYKaHUS CBS3YIOIICTO, U B MEHBIIICH CTETIEHH, IPOIYKTHI C BBICOKOH IIIOTHOCTBIO MOTYT
CHoco0CTBOBaTh yBenndeHnto BeIOpocoB (EBpormetickas Kommuccus, 2001).

Br16pocs! B pe3ysbraTe 1aBKe U rmociie 00padOTKH IJIaBKH CBEIEHBI B TadmuIle 3.5.

Tadoauua 3.5 Koa¢puuuenTs BbIOpocoB YpoBHS 2 1715 KaTeropuu ucrounnka 2.A.3 Ilpoune
1oJie3HbIe HCKOMAaeMble, MPOM3BOACTBO CTEK/IA, CTEKI0BATA

KoadduumeHTbl BbIGPOCOB YPOBHA 2
Kog, HassaHue
Kateropus ucrounmka HO 2.A3 Mpouvre nonesHbie MCKOMaemble (NOKaNYINCTa, YKAKUTE UCTOUHUKM,
BK/IOYEHHbIE/UCK/IHOUEHHbIE B MPUIONKEHUSX)

Tonauso HET OAHHbIX

WH3B (ecau npumeHumo) 030316 CreknoBaTa (3a UCKNYEHMEM CBA3YIOLLETNO BELLECTBA)

TexHonorun/meTogmku Mpoun3BoacTBO CTEKNOBATHI

PernoHanbHble ycnosus

TexHONOrUM CHUKEHNA

3arpAsHeHui

He npumeHserca rxuyr, nxe

He oueHeHO NO,, HM/10C, SO,, NH3;, CO, Hg, Cu, Zn, NXA,4/®, beHso(a)nupeH, beHso(a)dayopaHTeH,

BeHso(k)dnyopaHTeH, UHaeHo(1,2,3-cd)nupeH, TXB
3arpasHutenn 3HauyeHune EAnHULBI 95% posepwur. Ccbinkn
MHTepBan
HuKHUii | BepxHuii

HM10C 500 r/Mr cTekna 100 2800 European Commission (2008)

NH3 1400 r/Mr cTekna 300 6500 European Commission (2008)

OKBM 670 r/Mr cTekna 80 5600 |European Commission (2008)

T410 590 r/Mr cTekna 70 5000 |Visschedijk (2004),
npumeHaembli ana OKBY

T4Y2,5 520 r/Mr cTekna 60 4500 |Visschedijk (2004),
npumeHaembli ana OKBY

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

Koo dummenTs! Beropocos st UY momydenst u3z US EPA, 6a3a nanabix SPECIATE, Bepcus 4.3 (US
EPA, 2011).

3.3.2.5 Ilpoussoocmeo ocmanvhozo cmexna

K Hacrosmemy nojpasziesry OTHOCHTCSI IPOU3BOJICTBO IIPOYETo cTekia. B nanHoM pasnene
MIPEICTaBJICHBI TA0HIIBI KO3 (HUIIMEHTOB BEIOPOCOB YPOBHS 2 JUIsl TUIIOB CTEKJIa, KOTOPHIE HE
paccMaTpuBaIKCh BhIle. JlaHHBIN pa3aes BKII0YaeT TabIuibl KO3 QHUIMEHTOB BEIOPOCOB st
CBUHIIOBOTO XPYCTaJIS U BOJOMEPHOTO cTekia. B Tabmuiry 3.6 BKIIFOUEHBI TOIBKO KO3 PHUIIMEHTHI
BEIOPOCOB JIJIS TBEP/IBIX YacTHIl U Pb B pe3ysbraTe Mpon3BOACTBA CBHHIIOBOTO XPYCTAIIS.
Koa¢dunmeHTs! BHIOPOCOB OCHOBAHBI HA MH(OPMAIIUH, TIOJTyIeHHOH U3 IIEPECMOTPEHHOTO
nokymenta BREF anst crexonsHO#M npombiieHHocTr (EBponetickas Komuccns, 2008),
JIOTIOJIHUTEIIbHAS HH(pOpMaLKs Oblia MoJay4YeHa OT SKcrepToB npombinuieHHocTH (Beerkens, 2008).
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Tadonnua 3.6 Koaddunnents! BIOpocoB YpoBHs 2 s KaTeropun ncrounnka 2.A.3 [poune
1oJ1e3Hble HCKOMaeMble, MPOM3BOJICTBO CTEKIA, MPOYHe BHABI CTEKJIa, CBUHIOBbINH XpyCTaJb

KoadduumeHTbl BbIGPOCOB YPOBHA 2
Kog, HasBaHue
Kareropusa ucrousmka HO 2.A3 Mpoune nonesHble UCKONaemble (MOMKANYINCTa, YKAXKUTE UCTOYHUKM,
BK/IOYEHHbIE/UCK/IIOUEHHbIE B MPUIONKEHUSX)
Tonaueo HET OAHHbIX
WH3B (ecam npumeHumo) 030317 Mpouee cTekno
TexHonoruu/meToaukm CBMHLIOBOE CTEKNO
PervoHanbHble ycnosmsa
TexHONOrUM CHUKeHnA B pabote ncnonbaytoTca GunbTpbl
3arpsAsHeHUin
He npumenserca rxXur, Nxs
He oueHeHO NO,, HMJ10C, SOy, NH3, CO, Hg, Cu, Zn, NXA4/®, beHso(a)nupeH, beHso(a)dayopaHTeH,
BeH3o(K)payopaHTeH, MHaeHo(1,2,3-cd)nupeH, NXb
3arpAsHutenb 3HaueHue EanHULDbI 95% poBsepwurt. Ccbikn
WHTepBan
HuxHuii | BepxHui
OKBY 10 r/Mr cTekna 5 30 Beerkens (2008)
T410 9 r/Mr cTekna 5 27 Visschedijk et al (2004) applied
on TSP
TY2,5 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)

KoaddunumenTtsr BeiOpocoB s YUY nonydenst u3 US EPA, 6a3a nanneix SPECIATE, Bepcus 4.3 (US
EPA, 2011).

Jiist cBUHIIOBOTO XpycTaisi KO3 QUIMEHTHI BHIOPOCOB MOTYT CHUIIBHO OTIMYATHCS, B 3aBUCUMOCTH OT
THMa (QUIBTPOB, KOTOPBIE HCHONB3YIOTCs B padore. Ilourn Bce 3aBopl, Bxonsmue B coctas EC
WCTIONB3YIOT B paboTe (GUiibTphl, KOTOpBIe CHIDKAIOT BEIOpock TU no 3Hauenunit anxe 20-30 r/T
CTeKJIa, nHOTJa Aaxke MeHbie 10 r/T. bomblias 4acTk BKIIOYAET CBUHEIl. TeM He MeHee, eCliv B
paboTe He UCTIOJIb3yeTCs (PUIBTP, BEIOPOCHI TBEP/IBIX YACTHII, @ TAK)KE CBHUHIIA MOTYT JIOCTUTATh
ooneiie 1 kr/T (Beerkens, 2008).

Tadoanua 3.7 Kox¢puuuents BbIOpocoB YpoBHs 2 1715 kaTeropuu ucrounnka 2.A.3 Ipoune
1oJie3HbIe HCKOMaeMble, MPOM3BOACTBO CTEKJIa, MPOYHe BHIABI CTEKJIA, BOTOMEPHOE

CTEKJIO
KoaddpuumeHTbl BbI6GpPOCOB YPOBHA 2
Kog, HassaHue
Kareropusa ucrouHuka HO 2.A3 Mpoune nonesHble UCKoNaemble (MOXKaNYNCTa, YKaKMUTe UCTOYHUKM,
BK/IOYEHHbIE/VUCK/IIOYEHHbIE B MPUNONKEHUSX)
Tonauso HET OAHHbIX
WH3B (echn npumeHUMO) 030317 MNpouee cTekno
TexHonorum/meroaukmn BogomepHoe cTekno
PernoHanbHble ycnosusa
TexHONOrUM CHUKEHUA
3arpsAsHeHUn
He npumenserca rxuyr, nxe
He oueHeHO NO,, HM/10C, SO,, NH3, CO, Hg, Cu, Zn, NXA,4/®, beHso(a)nupeH, beHso(a)payopaHTeH,
BeH3o(K)dnyopaHTeH, MHAeHO(1,2,3-cd)nupeH, NXb
3arpAsHutenb 3HayeHue EamHuubl 95% posepwmr. Ccbinkn
WHTepBan
Lower Upper
OKBY 200 r/Mr cTekna 70 600 European Commission (2008)
T410 180 r/Mr cTekna 60 540 Visschedijk et al (2004) applied
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on TSP

T42,5 160  |r/Mrcrekna 50 480 | Visschedijk et al (2004) applied
on TSP

vy 0.062 |% 4v2,5 0.031 0.12  |USEPA (2011, file no.: 91143)

Koa¢pdurmentsr Beiopocos 1 UY noyuenst u3 US EPA, 6a3a nanasix SPECIATE, Bepcus 4.3 (US
EPA, 2011).

3.3.3  Ycempanenue 3azpasnenuii okpysicarouyeii cpeovl

Cy1mecTByeT psiJi TEXHOJIOTHH JOTIOTHUTEIHHON OYMCTKH, HETbI0 KOTOPBIX SIBIICTCS CHIDKEHNE
BBIOPOCOB KOHKPETHBIX 3arpsi3HuTeneil. [lomydaromuecs BEIOPOCH MOYKHO PaCCUUTATh 3aMEHON
XapaKTepHOTO JJIs1 TEXHOJIOTHH KO3 QHUIrieHTa BEIOpOCca YMEHBIIEHHBIM KO3 duIIieHTOM BBIOpOCa,
KaK IpeJICTaBIeHO B opMyJe:

EFmexH(mozwz, YMenvul. = (1 - ”ycmpauenue 3a2pﬂsnenuﬁ) x EFmexn(moeuﬂ, HeyMeHbU. (4)
I'ne:

EF exsonorus, yversin. = k03¢ (UIMEHT BEIOPOCOB MOCIIE BHEIPEHUS MEp 10 O0phOE ¢
3arpsi3HEHHEM OKPYIKAroIIeH Cpe/ibl

M yerpanenue sarpssm. = 3¢ ¢eKTUBHOCTh YCTPaHEHUS 3arPsI3SHEHUH OKPY>KaIOIIEeH cpeibl

KO HUIMEHT BBIOPOCOB JI0 BHEAPEHHUS Mep 10 OOpBOE ¢
3arpsI3HEHUEM OKPYKarollel cpeibl

EF TEXHOJIOTHsI, HSKOHTP. BBIOD.

B nacrosiiiem noapassiene npeacTaBiaeHbl 3HAUEHUs pe3yIbTaTUBHOCTH YCTPaHEHUS 3arps3HeHUH
OKpY’KaroIei cpeibl 0 YMOTYaHHIO [T psJia MPOIECCOB YCTPaHEHUS 3aTPsI3HEHUS OKpYKaroIei
cpezpl, MPUMEHUMBIX B JAHHOM CEKTOpe. 3HaYeHUs pe3yIbTaTUBHOCTH YCTPAHEHHUS 3aTrpsIsHEHU I
OKpY’KaroIIEeH cpelbl JOJKHBI IPUMEHSTHCS C OCTOPOKHOCTBIO, TOCKOJIBKY OHU TPEACTABIIIOT
CPEIHIOI0 PE3yJIbTaTHBHOCTH MO CEKTOPY 0€3 yueTa pa3IMyYHbIX BUIOB CTEKIIA.

3.3.3.1 Jlucmosoe cmekno, 6b10y8HOe WU MAHYMOE CMEKI0, MAPHOE CHLEKN0

JaHHBII opa3aest npenoCcTaBiIsieT pe3yIbTaTUBHOCTh YCTPAHEHU S 3arPA3HEHUI OKpYyKaroen

cpenbl AJIs1 JMCTOBOIO CTEKJIA, BBIIIYBHOTO WIIM TSHYTOT'O CTEKJIA U TAPHOI'O CTEKJIA.

Pe3ynbTaTuBHOCTD IPENOCTABISETCS U1 TBEPIbIX YaCTHUI] U OTHOCHTCS K CTapOMY,

HEKOHTPOJIMPYEMOMY 3aBOAY.

Taoaumna 3.8 Pe3yIbTaTHBHOCTH YCTPAHEHUS! 3aTPASHEHHUS OKPY:KAKOMIEH CPeIbl (Nycrpancane sarpssmenus)
ISt KaTeropuu ucrounuka 2.A.3, JIpyrue noJiesHbie HCKONaeMble, IPOU3BOACTRO

CTEeKJIa
3¢ PeKTMBHOCTb yCTpaHeHUA 3arpa3HeHuii YPoBHA 2
Kog, HasBaHue
Kareropus ucrousmka HO 2.A3 [Jpyrve nonesHble nckonaemble
Tonauso HET OAHHbIX He NPUMEHUMO
WH3B (echn npumeHUMO) 030314 JlnctoBoe CTek/10
030315 TapHoe cTekno
TexHonoruu/meToaukm JNlncToBoe cTEKNO, BbIAYBHOE UM TAHYTOE CTEK/O0, TAPHOE CTEK/IO
TexHONOrMKN CHUXKEHUA 3arpAasHutenb 3ddekTusHoct | 95% Aosepur. Ccbiikn
3arpAsHeHui b WUHTEpBan
3HaueHue no |HwxkHu |BepxHu
ymonuanuio |1 7]
KoHTponb ra3oBbix nau Yactmua > 10 pm 75% 25% 92% [ Visschedijk et al (2004)
Ma3yTHbIX, OrpaHUYEHHbIX
Bbl6pOCOB
10 um > yactuua > 2,5 um 75% 25% 92% | Visschedijk et al (2004)
2,5 um > yactuupl 75% 25% 92% | Visschedijk et al (2004)
neKTPUYECKUii NoAorpes, Yactuua > 10 um 99% 96%| 100% |Visschedijk et al (2004)
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3/1EeKTPOCTaTUYECKUIA
nblieynosuTenb, ckpybbep
W/ TKaHeBbI GUNbTP

10 um > yactuua > 2,5 um 99% 96%| 100% |Visschedijk et al (2004)

2,5 UM > 4acTuLipl 99% 96%| 100% | Visschedijk et al (2004)

3.3.3.2 Cmexnoeonokmo

JlanHbIi ToApas3aen MpeaoCTaBseT Pe3yIbTATUBHOCTh YCTPAHEHH S 3arpsA3HEHNH OKpYXKaroIen
Cpenbl ATl CTEKIOBOIOKHA. Pe3ynbTaTHBHOCTh NPENOCTABIACTCS U1 TBEPABIX YACTHUIL M OTHOCUTCS K
CTapoMy, HEKOHTPOJIMPYEMOMY 3aBOLY.

Tao6auna 3.9 Pe3yabTaTHBHOCTH YCTPAHEHHUSI 3aTPA3HEHUs OKPYKAIOLIEH cpeabl (Nycrpancnue 3mp,mm,,,,,,)
I KaTeropuu ucrounnka 2.A.3, Jipyrue mnoje3Hbie HCKONAaeMble, MPOU3BOICTBO

CTEeKRJIa
3¢ PeKTUBHOCTb yCTpaHEHUA 3arpa3HeHui YPoBHA 2
Kog, HasBaHue
Kareropusa ucrousmka HO 2.A3 [Jpyrve nonesHble nckonaemble
Tonamso HET JAHHbIX He NPUMEHMMO
WH3B (ecau npumeHumo) 030317 Mpoyee cTekno
TexHonorun/meTogmku CTeKN10BONIOKHO
TexHONOTrUU CHUXKEHUA 3arpasHutenn d¢pdektnuBHocT | 95% AoBepwUT. Ccbinkun
3arpsAsHeHUn b WUHTEpBan
3HaueHne no (HwkHKM |BepxHu
yMONYaHuio | i 7]
KOHTpO/Ib ra3oBbIx Mau Yactuua > 10 pm 50% 0% 83% | Visschedijk et al (2004)
Ma3yTHbIX, OrpaHUYEHHbIX
BbI6pocoB
10 pm > vactuua > 2,5 pm 50% 0% 83% | Visschedijk et al (2004)

2,5 UM > YacTuupl 50% 0% 83% | Visschedijk et al (2004)
3neKTpUUECKMiA Noaorpes, Yactnua > 10 pm 75% 25% 92% | Visschedijk et al (2004)
3N1EKTPOCTATUYECKINIA
nblieynosuTenb, ckpybbep
WUAW TKAHEBbIN GUNBTP

10 pm > vactuua > 2,5 pm 75% 25% 92% | Visschedijk et al (2004)
2,5 UM > 4acTuLbl 75% 25% 92% | Visschedijk et al (2004)

3.34  Jlannovte no ocywecmenaemoii desamenbHoCmu

Wudopmanus mo npou3BoJICTBY CTEKIA, ITOAXOSIIAS I OLIEHKH BEIOPOCOB C IMOMOIIBI0 Y POBHS 1
Wik YpoBHA 2 IHPOKO JocTynHa B CtatuctuyeckoM exeroanrke OOH uinu B HallMOHAIBHBIX
CTATUCTUYECKUX JAHHBIX.

JlononHAUTENBFHBIE PYKOBOISIINE YKAa3aHUS MpeAcTaBiIeHsl B MeToamdaeckux ykazanusx [PPC 2006
T10 TIPOBEJICHHUIO HAIIMOHAIHHON WHBEHTAPU3AI|H, TOM 3 TT0 TPOMBIIIIIIEHHBIM TIPOLIECCaM U
rcrnons3oBanmio mpoaykra (IPPU), rmasa 2.4.1.3, «Be160p CTaTUCTUYECKHUX TaHHBIX 00
OCYILECTBIISIEMOM JESITENBHOCTI.
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3.4 MopgenupoBaHue BbIOPOCOB YPOBHA 3 1 UCNONb3OBaHUe
O00BbEKTHbIX JaHHbIX

341 Ancopumm

CyllecTByeT IBa pa3HBIX CIIOc00a MCIIOIh30BaHUS METOIOB OLIEHKH BEIOPOCOB, KOTOPHIE BBIXOJIAT 32
MIPEJICITbI OITMCAHHOTO BBIIIE TOX0/1A TSI KOHKPETHOMN TEXHOJIOTHU:

[NompoOHOE MOIETUPOBAaHKUE MTPOIIECCOB B CTEKOJIBHOW MPOMBIIIICHHOCTH;

*  Ortuersl O BHIOPOCAM Ha YPOBHE OOBEKTA.

3.4.1.1 Ioopobnoe mooenuposanue npoyecca

AHanm3 BEIOPOCOB YPOBHS 3 TTOCPEACTBOM JIAHHBIX O MPOIIECCE CO3MAI0OT OTACITBEHBIC OIICHKH
MOCJICIOBATENBHBIX CTYIIEHEH MPOIECCOB MPON3BOICTBA CTEKIIA.

3.4.1.2 Jlanusie 06veKmHuozo ypoeHs

Ecnu numeroTcs naHHple OOBEKTHOIO YPOBHS COOTBETCTBYIOLIETO Ka4ecTBa (CM. IaBy 6 1o
YnpasneHuro HHBEHTapu3anuei B 4acTi A PykoBojcTBa), MX HEOOXOAMMO HCTIOIH30BaTh.
Cy1iecTByeT 1B€ BO3MOXXHOCTH:

° OTYETHOCTH 1O O6’b€KTy OXBaTbIBACT BCC CTCKOJILHOC IMTPOU3BOACTBO B CTPAHC,

*  OTYETHOCTH BBIOPOCOB OOBEKTHOI'O YPOBHS HEIOCTYIIHA IS BCEX CTEKOJIBHBIX 3aBOJIOB B CTPAHE.

Ecnum nanubie 00BEKTHOTO YPOBHSI OXBATHIBAIOT BCE IPOM3BOJICTBO CTEKIIA B CTPAHE, CICAYET
CpaBHUTH NpUMEHsIeMbIe KO3 QUIEHTH BEIOPOCOB (3a(hMKCHPOBAHHBIE BEIOPOCHI, pa3ielICHHbIC
HaIMOHATBHBIM IIPOU3BOJICTBOM) CO 3HAYCHHUSIMH 110 YMOTYAHUIO KO3 PUIMEHTOB BEIOPOCOB HITH
KO3 (HIIMEHTOB BEIOPOCOB, XapaKTEPHBIX I TEXHOJIOTHH. Eciu noapazymeBaeMbie KOG GUIIUESHTHI
BBIOPOCOB HaxoAATcs BHE 95 % 1oBepUTEIbHOIO MHTEPBAJIA AJ1s 3HAYCHUH, YKA3aHHBIX B TAOIMLIAX
K03 ureHToB BEIOpOCOB YpoBHS 1 11 YPOBHS 2 3aJaHHBIX, TO PEKOMEHyeTCS O0BSICHUTD
HPUYHMHBI 9TOTO B OTYETE MO COCTABICHUIO PErUCTPa BEIOPOCOB.

Ecnu o6mmii ro/10B0i 00beM CTEKOTIBHOTO TIPOU3BOJICTBA B CTPAaHE HE BKIIIOYEH B COCTAB BCEX
OTYETOB MO 00BEKTaM, HEOOXOIUMO OICHUTh HEJAOCTAIOIIYIO YaCTh OOIIMX HAIIMOHAIBLHBIX BHIOPOCOB
OT KaTeropuy UCTOYHHKA, TTOCPEACTBOM IKCTPATIOJISIITHHN:

UMo2o, 3aepA3HuUmenb = Z VCMAHOBKA , 3AepA3HUMENb Hal/luOHaJleoe npOuS’GOOCm@O Z Hpoweoacmgo)’(’m(lﬂ()ﬁka XEF (5)
yemanoeku yemanoeku
I'ne:

Evroro, sarpssuurens =  OOmwue BEIOPOCHI 3arpsI3HSFOIINX BEIIECTB IS BCEX YCTAHOBOK B
rpejesiax KaTeropuy HCTOYHHKA

Eycranosxa, sarpasmurens =  BBIOPOCHI 3arps3HSIOIINX BEIIECTB B COOTBETCTBUU C OTYETOM 10
YCTaHOBKaM

[Tpou3BOACTB y0r0 =  IOpPOU3BOJUTENBHOCTb B PAMKAaX KAaTErOPUU UCTOYHHKA

ITpon3BOICTBO yeranonca ITpon3BOANTENBHOCTL B paMKax YCTaHOBKU

= S—— = KO3 HIMEHT BIOPOCA 3arPsA3HSIOIINX BEIIECTB

B 3aBucHMMOCTH OT Olpe/ieIeHHBIX HAIIMOHAIBHBIX OOCTOSTENBCTB M 0XBaTa OTYETOB OOBEKTHOTO
YPOBH:I TIO CPAaBHEHHMIO C OOIIMM HallMOHAJIBLHBIM IPOM3BOACTBOM CTEKJIa, KOAQQUIIMEHT BEIOpOCca
(EF) B naunoii popmyiie HeOOXOAMMO BHIOPATH M3 CIACAYIONIMX BOZMOXKHBIX BAPHAHTOB B MOPSIKE
yOBIBaHHUS IPEATIOYTEHUSL:

*  K03()(pUIMEHTHI TEXHOJIOIMYECKUX BEIOPOCOB, OCHOBAHHBIC HA 3HAHWH TUIIOB TEXHOJIOTHIA
pean30BaHHBIX Ha 3aBOJIaX, HA KOTOPBIX OTYETHI M0 BRIOPOCAM Ha YPOBHE 3aBOJIa OTCYTCTBYIOT;

* ko3¢ unmeHT noxpazymMeBacMbIX BEIOPOCOB, KOTOPHIN MOMY4EH U3 HMEIOIIUXCS OTYETOB T10
BBIOpOCaM:
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Z YCManoeKa, 3azpasHumens

EF — ycmanosKu ( 6)

ycmanoeKka

Z ITlpouzsoocmeo

YCMAaHo6Ku

* k03¢ UIIEHT BEIOPOCOB YPOBHSI 1 10 YMOITYaHUIO. TAHHBIM BApUAHT CIIEAyeT BEIOUPATh TOIBKO B
TOM CITy4ae, €CITM OTUYETHI 110 BEIOpOcaM ypoBHS 3aBOjla 0XBaThIBatoT 6osee 90 %

06IIICHaIII/IOHaJ'H>HOF O IMMPOU3BOACTBA.

3.4.2 Ypoeeus 3: mooenuposanue 8b10pocos u UCHOIb308AHUE 00BEKMHBIX OAHHBIX

MHorue 00beKThl CTEKOJILHOM MPOMBIIIICHHOCTH SIBJISIFOTCS OCHOBHBIMH MPOMBILIICHHBIMH
00beKTaMu, IPH 3TOM JIaHHBIE TI0 BEIOpOCaM 1Sl OTAETBHBIX YCTAHOBOK MOTYT OBITH TIOJTyYEHBI 13
Peectpa BEIOpOCOB U niepeHocoB 3arpsizauTeneti (E-PBI13) wiu Apyroi CXeMbl OTYETHOCTH I10
BbIOpocam. Korga kommuecTBO TaKuX JaHHBIX TapaHTHPOBAHO CHCTEMON 00eCcTIedeH s/ KOHTPOIS
kauectBa (QA/QC), pazpaboTaHHO HaIIeKAIITUM 00pa30M, a OTYETHI 110 BHIOPOCAM TIPOBEPEHBI
HE3aBUCHMON CXEMOM MPOBEPKH, 3TH JaHHbIE CIIEAYET UCIOb30BaTh. ECiu A1 oxBata Bcero
MPOU3BOJICTBA CTEKJIA B CTpaHe TpeOyeTcs IKCTPATIOIISIIHSL, MOTYT UCTIONB30BaThC, JIMOO
MPUMEHUMBIE KO3 PHUIIEHTH! BEIOPOCOB AJIs1 00bEKTOB, BHOCHMBIX B OTYET, THO0 KOIPPHUIIUCHTHI
BBIOPOCOB, YKa3aHHBIE BHIIIIC.

B nanHOM pyKOBOICTBE HE MPEACTABICHBI MOJEIN BEIOPOCOB AJIsl CTEKOJIBHOM IPOMBIIIJICHHOCTH.
Tem He MeHee, Takast MOZEIb MOXKET ObITh pa3paboTaHa M UCTIONIb30BATHCS B HALMOHATIBHON
HUHBEHTapu3amu. Eciu 3To mpoucxoaur, ciienyeTr CpaBHUTh Pe3yJIbTaThl MOJEIH ¢ KO PUIIEHTaMH
BBIOpOCOB YpoBHS | 1 YpoBHS 2 15 aHaNM3a HaIeKHOCTH Mojien. Ecin Moaens mpeanaraer
Kk03(UIMEeHTHI BEIOPOCOB 3a Tipenenamu 95 % noBepUTeNnbHOIH 00/1aCTH, yKa3aHHOM B TabiuIe
BbIIIC, PCKOMCHAYCTCS BKIIIOUUTD JaHHBIC SKCTPAIIOJIALIUU B JOKYMCHTAIHUIO U, )KCJIATCIIbHO,
otpazuts B Uadopmanmornnom Otaere 06 MHBeHTapH3ammy.

3.4.3 Jlanusie no ocywiecmensnemoi 0esmeabHocmu

[Tockonbky B PBII3 00BIMHO HE COMIEPKATCS TaHHBIC TI0 OCYIIECTBISIEMON NEATEIHPHOCTH, TAKUE
JIAHHBIC B OTHOIIICHHH BHIOPOCOB OOBEKTHOTO YPOBHSI, YKa3aHHBIX B OTUETE, HHOT/IA CJI0XKHO HANTH.
B03MOXHBIM HCTOYHHUKOM JIESITEIIBHOCTH 00BEKTHOT'O YPOBHS MOT'YT OBITh PEECTPhI TOPTOBIIN
pa3pelieHus IMHA Ha BEIOPOCHI.

Bo MHOrux crpaHax HauMOHAJIBHBIE OIOPO CTATUCTUKHU COOMPAIOT JAaHHBIE 110 IPOU3BOJCTBY Ha
ypoBHE 00bEKTa, HO BO MHOTHX CIIy4asiX B KOHpUAEHIMANbHOM nopsiake. OIHAKO B HEKOTOPBIX
CTpaHax HAIlMOHAILHBIE OFOPO CTATUCTUKU SIBJIAIOTCS YaCThIO HAIMOHATBHON CUCTEMBI
WHBEHTApHU3alX BEIOPOCOB, U IIPU HEOOXOJMMOCTH B OIOPO CTATHCTHKH MOXKET OBITH BBITIOJTHEHA
SKCTPATONIALMSL, YTO TApaHTHPYET KOHPUICHIINATBHOCTD JAHHBIX O TIPOU3BOICTBE.
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4 KayecTBO OaHHbIX
4.1 TMMonHoTa

Ecmu cnenana momsiTka pa3ouTh BRIOPOCH IPOU3BOICTBA CTEKIIA Ha BEIOPOCHI TIPH CKUTAHWUH U
BBIOPOCHI HE TIPY COKUTAHHUH, HEOOXOAUMO TPOSIBIISITh BHUMATEIBHOCTh U YIECTh BCE BHIOPOCHI.

Heo6xomumo npoBeputs, uto BeIOpOCkl NOy 11 SOy, KOTOpBIC HE PUIHCAHBI K JAHHOH KaTerOpUH
HCTOYHHKA, BKJFOUCHBI B BBIOPOCHI, TIPHITUCAHHBIE K KaTeropuu uctounuka 1.A.2.1.i.

4.2 TMMpepoTBpalleHne ABOVHOrO y4yeTa ¢ APYrMMU CeKTopamMm

OcobenHo cnemyeT n3derath JBOMHOTO y4eTa BHIOPOCOB, 3apErUCTPHUPOBAHHBIX BO BPEMsI BBIOPOCOB
npu cxxuranuu 1 oopadorke. [Ipenmonaraercs, uto BeIOpockl NOy u SOx BO3HUKAIOT, TJIaBHBIM
00pa3oM, B pe3yNbTaTe COKUTaHUS; CIIeI0BAaTEIbHO, PEKOMEHAYETCS UX PETUCTPUPOBATh B TAaHHON
kareropuu ucrounnka 1.A.2.f.i.

4.3 TlpoBepka

431 Koapguuuenmot 6616pocoe npu ucnoib308anuu HAUIYUUIUX U3 UMEIOULUXCA
mexHo02uil

[epecmotpennsiii nokymenT BREF niist crekonbHo# npoMbinuiernoctr (EBporeiickas Komuccus,
2008) obecrieurBaeT qOCTIKUMBIE YpOBHH BBIOpocoB (AEL), cBsi3aHHEIE ¢ HCIIOIB30BaHHEM
HaMTy4ImuxX AocTynHbIX TexHonoruit (HJT) ams pa3HbIX BUIOB MpOon3BeAeHHOTO cTeka. CM.
JAHHBII JOKYMEHT [UISl TOJyYEHUsI JOIOJHUTENbHON NH(OPMALK 1 JaHHBIX 110 KOHLECHTPALMN
BBIOpOCOB TpH ucnonb3oBanuy HAT.

4.4 Pa3paboTka cornacoBaHHbIX BPEMEHHbIX PAAOB U
NOBTOPHbLIU pacyeT

KonxkperHbIx BorpocoB amst YpoBHS 1 u 2 Her

s YpoBHS 3, Ha KOTOPOM HCIOJIb3YIOTCSI O0BEKTHBIC JAHHBIC, MOXKET IMOYYUTHCS TaK, YTO Pa3HbIi
BBIOOp JIaHHBIX OOBEKTHOIO YPOBHS YKa3aH B Pa3HBIX rojiax. ITO MOXKET ITPUBECTH K
HECOTJIACOBAaHHOCTH BPEMEHHBIX PsIOB. boree Toro, 00bIMHO AOCTYIHBI TONbKO AaHHbIe PBII3 mis
KOHKpPETHBIX To/10B. Pactipenenenme nocnenaux 3adukcupoBannbix naHHbIX B E-PRTR/EPER ¢
JTAHHBIMU 32 MTPOILIBIE TOIBI MOXKET HCITONB30BATHCS JUIS TIOYYEHHS COTTIACYEMBIX BPEMEHHBIX
psnoB. Pactipenenenne MOKHO HCIIONIb30BaTh KaK IS JAHHBIX TI0 OCYIIECTBIISIEMOM IEITEIHbHOCTH,
TaK u 11 KOAPPHUIUESHTOB BEIOpOCa, XapaKTEPHBIX JUIS CTPAHBI.

HeoxxnnaHHble HECOOTBETCTBUS BO BPEMEHHOM Psly MOTYT IIPOM30MTH, KOTJd KOHKPETHBIE 3aBO/IbI
10 POM3BOCTBY CTEKJIA BBOJATCS B ICHCTBUE MIIM 3aKPBITHI B KOHKPETHBIN rof. Eciu takoe
IIPOUCXOIMUT, CIEAYET JaTh YETKUE YKAa3aHUS B apXUBE MHBEHTaPU3ALIH.

4.5 OueHka HeornpeaeneHHOCTH
Kaxkas-to cieunduka oTcyTCTBYET.

45.1 Heonpeodenennocmo 6 KoIpghuyuenmax ev10pocos

Kakas-to crieruduka oTCyTCTBYET.
45.2  HeonpeodeneHHocmu 6 OGHHBIX RO OCYWLECIBIIACMONL OCSAMETbHOCHUL

Kakas-to crieruduka oTcyTCTBYET.

4.6 0O6ecneyeHue/KoHTponb KadyecTBa MHBeHTapu3saumm (OK/KK)

BBI6p0CLI B pE3YyJIbTATC NPOU3BOACTBA CTCKJIA, paCCMAaTPUBACMbIC B ,IlaHHOfI TJ1aBC, BKIIIOYArOT B cebs
TOJIBKO BbI6pOCI:I 3arpsA3HAIOIINX BCIICCTB, BOSHUKIIINX, TJIABHBIM 06pa30M, IO npu4YrHaMm, OTIIMIHBIM
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OT COKUTaHUsI TOTUIMBA. BRIOPOCH! 3arps3HAIONINX BEIIECTB, KOTOPHIC MOTYT ITPOUCXO/TUTD, B
OCHOBHOM, B Pe3yJIbTaTe CKUTAHHS TOIUINBA, JOJKHBI ObITh 3a(DMKCUPOBAHBI IO/ KaTeropuei
ucrounuka 1.A.2.f.i B pasmene npoMbIIUICHHOTO CkUraHus. HeoOX0auMO MPOBEPHTH, SIBISFOTCS JIH
JIAHHBIE TI0 TIPOU3BOJICTBY, UCIIOIH30BAHHBIC B HACTOSIIICH TIaBe, OTHOCSIIUMUCS K UCTIOIh30BAHUIO
COOTBETCTBYIOIIETO TOIIMBA, KaK YKA3aHO B pasjiesie MPOMBIIIIeHHOro cxuranus (riaasa 1.A.2.F.0).
VY nenvHOE SHEpronoTpedIeHne mporecca IPOU3BOCTBA CTEKIIa 3HAYUTEIFHO U3MEHSIETCS B
3aBUCUMOCTHU OT KOHCTPYKIIMH ITe4YH, 00beMa U MeTojia paboThl. PeanbHas NOTpeOHOCTh B SHEPTUU
BappHpyeTcs B muanazoHe ot 3,5 no 40 ['[I:x/Mr npomusBeneHHOT0 cTekiia. Tem He MeHee, OoIbIas
YacTh CTEKJIA IIPOU3BOAUTCS B KPYITHOTA0APUTHBIX MeYaX M IOTPEOHOCTh B DHEPTHU JUIS IJTaBKH, KaK
npaBmito, HIke 8 ['Jx/Mr.

4.7 KoopauHaTHas npuBsa3Ka

Kaxkas-To criennduka oTcyTCTBYET.

4.8 OTYeTHOCTb U [OKYMEHTauusA

Ocoboe BHUMaHUE clelyeT OOpaTUTh He Ha JIBOMHOI yJeT BEIOPOCOB, a Ha UX PETHCTPAIUIO U B
JaHHOW KaTerOpHH UCTOYHMKA M B ICTOYHUKAX COKUTAHUS B OTPACIAX 00padaThIBAIOIICH
npombinuieHHOCTH (Ti1aBa 1.A.2.1.0).

) Fnoccapum

AR 1 poussoncrso, rextonorus MIPOM3BOAHUTENFHOCT B PAMKAX KaTErOpuu NCTOYHUKA, C
WCIIOJIb30BAaHUEM XapaKTEPHON TEXHOJIOTHH

AR 1poussoncso, rextonorus MIPOU3BOAUTEIHHOCT B paMKaxX KaTerOPUH UCTOYHHKA, C
UCIIONIb30BAHUEM XaPaKTEPHOH TEXHOIOTHU

AR [pomssorctso WHTEHCUBHOCTb JICSITEIbHOCTH MPU MPOU3BOJICTBE CTEKIIA

E yeranosxa, sarprsmmrens BBIOPOCHI 3arps3HSIONINX BEIIECTB B COOTBETCTBUM C OTYETOM I1O
YCTaHOBKAM

E sarpsmren, BBIOPOC YKA3aHHOTO 3arPSI3HUTENS

E 1iroro, sarpsmmrens O0m1re BEIOPOCHI 3arpS3HAIONINX BEIIECTB 711 BCEX YCTAHOBOK B
npeJieNnax KaTeropu HCTOYHUKA

EF cipana, sarpasuirrem K03(pPHIIMEHT BHIOPOCOB JUII KOHKPETHOM CTPaHbI

EF sarpusmmren K03(pPHIIMEHT BRIOPOCA 3arpsI3HSIONINX BEIISCTB

EF rexuonorus, ywers. K03(pPHIIMEHT BEIOPOCOB IMOC/IE BHEAPESHHUS Mep 0 OOphOE ¢
3arpsi3HEHUEM OKPYKAIOIICH CPEITbI

EF rexuonorus, sarpsmmrens K03((UIHEHT BEIOPOCOB /151 TAHHON TEXHOJIOTHHU U 3arPSI3HUTEIS

EF rexuonorus, nexorrp. swiop. K03(ppHIIMEHT BHIOPOCOB JI0 BHEIPEHUS Mep TI0 OOphOE ¢

3arpsA3HEHUEM OKPYKAIOMIEH cpepl

TIpOHUKHOBEHUE rexyionorns JTOJIST TIPOM3BOJICTBA, HCITOJIB3YIONIAs KOHKPETHYIO TEXHOIOTHIO
ITpou3BOACTBO yeranonka [Ipou3BOAUTENHHOCT B paMKaxX YCTAHOBKU

TIpou3BOACTBO peero MIPOU3BOAUTEIBHOCTh B PAMKaX KaTerOPUU UCTOYHHUKA

Nyerpan. sarpssn. 3 PEKTUBHOCTH YCTPAHEHUS 3arPSI3HEHUN OKPYKAIOIIEH CpelIb
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7 HaBepeHue cnpaBokK

Bce Bonpocsl 0 JaHHOM IU1aBe CleayeT HAMPaBISITh COOTBETCTBYIOLLEMY PYKOBOIUTEIIO
(pyxoBomutensim) LleneBoit rpymimel o MHBEHTapU3AIMH U POTHO3Y BEIOPOCcOB. O TOM, Kak
cBsi3aThes ¢ conpencenarensiyvu LITNTIB Bel MoxkeTe y3HaTh Ha oduitnansHoM catite LITUTIB B
Hurepuere (Www.tfeip-secretariat.org/).
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