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00MacTsIX M3TOTOBJICHUS M IPUMEHEHHS MeOen.
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JHUCT CTEKJIA, UMEIOIIU KPASI, KOTOPBIE ABJISIIOTCS
AXPOMATHYECKHUMU U JIIOMUHECIHEHTHBIMH

1. OO0JaacTh TeXHHKH, K KOTOPOii OTHOCHTCSI H300peTeHHe

Hacrosimmee  m3o0OpereHue  OTHOCUTCA K JIMCTY  CTE€KJa C  BBICOKOH
CBETONMPOHHULIAEMOCTBIO, UMEIOIIEMY Kpasi, KOTOpBIE SIBJISTEOTCSI
HEUTPabHBIMU/aX POMAaTHYECKUMH, & TAK)Ke JIFOMUHECLIEHTHBIMH/SIPKUMU.

Hacrosimmee wu3oOpereHune sBIsieTcss OCOOEHHO TPUTOAHBIM B CBSI3U C  €r0
SCTETUYECKHMHU CBOHCTBAMHU B KAUeCTBE CTPOMTEIBHOTO CTEKJIA WM HHTEPbEPHOTO CTEKIIA,
HAampuMep, B U3TOTOBJIEHHHM MeOenu, HO M TaKXe B JPYrHx OOJacTsIX, Hampumep B
ABTOMOOMJIBHOM MPOMBIIIIEHHOCTH WJIH O0JIACTH N3TOTOBJICHUS SKPAHOB IUCILICEB.

2. OnmucaHue NpeAIeCTBYIOIIEr0 YPOBHS TEXHHKH

B nmanHoli obOnactu TexHukm yibTpa-Oenble” win "CBepXmpo3padHble" CTeKsa
M3BECTHBI YK€ MHOTO JIET B c(hepe CONTHEUHOM YHEPTETUKHN HITH CTPOUTENBCTBA BCIEICTBUE UX
BBICOKOH CBETO- W/ 3HEPTONPOHULIAEMOCTH. J[aHHBIE CTEKJIAa COAEPIKAT MAJIOE KOJUIECTBO
JKesesa, MO3TOMY MX TaKKe YaCTO Ha3bIBAIOT "CTEKJIaMU C HU3KUM COZlep KaHUEeM kene3a”.

JKene3o B cTekie HAXOMUTCS B (POPME HOHOB TPEXBAJEHTHOro xenesa Fe'  u HoHOB
BYXBaIeHTHOrO xene3a Fe’” . [IpucyTcTBIE HOHOB TPEXBANEHTHOTO XKele3a MPUAAET CTEKITy
HeOOJbIIOe MOTJIOUIEHHEe BUINMOIO CBETa C KOPOTKOW JUIMHOH BOJHBI U 0OJjiee BBICOKOE
noryiomeHre B OnvkHelH 007acTH yiabTpaduOIeTOBOro crekTpa (Mmoysioca MOTJIOMIEeHUs ¢
neHTpoM Ha 380 HM), TOorga Kak IMPUCYTCTBHE HMOHOB JBYXBaJEHTHOTO >keje3a (MHOraa
npeACTaBIeHHbIX B Buae okcupa FeO) obecneunBaeT CHIbHOE TOTJIOLIEHHE B OJMIKHEH
obnactu uH(ppakpacHOro crektpa (mosoca moromenus ¢ ueHtpoM Ha 1050 HM). HoHb
TPEXBAJIEHTHOTO JKeje3a OOECIEeYHBAIOT CBETJIO-XKEJNTOe OKpAIIWBaHHME, TOrJa KakK HOHBI
IBYXBAJIEHTHOTO JKeJie3a TNPUAAIOT BBIPAKEHHBIH CHHE-3eNieHbIH IBeT. Takum oOpaszom,
TIOBBIIIIEHHE OO0IIero coaep:kaHusi kene3a (B obemx Qopmax) yCHIIMBaeT MOTJIOMEHUE B
BUAMMOM 00J1aCTH CrIeKTpa B yuiepd CBETOMPOHUIIAEMOCTH.

B conHIEe3amuTHBIX CTEKJIax BBICOKOTO Ka4deCTBa C HU3KMM COIEpIKAHUEM JKEeie3a,
Kak mpaBmio, olmee conepkanue xene3a cocrtaBimsier Mmenee 0,04 Bec. % wunmm nmaxe
0,02 Bec. % B mepecuere Ha Fe;Os. Kak mpaBuio, Takue CTekjia XapaKTepU3YIOTCS OYE€Hb
BBICOKOH CBETOMPOHHUIIAEMOCTHIO (OOBIMHO OLIEHUBAEMOU MOCPENCTBOM TOJIIIMHBI), & UX Kpasi
TAK>Ke SBIISIOTCSI OYEHb SIPKUMH, BBICOKOJOMUHECHEHTHBIMH (WJIH, IPYTUMH CIIOBAMH, JIUCT

XapaKTepu3yeTcst BBICOKOH "spKkocThio kpaeB"). Kpome Toro, M3BECTHO, YTO aXe €CJIU TaKue
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creksia B (hopMe JIMCTa MOKHO PACLEHHMBATh Kak OECILBETHBIE, €CJIM CMOTPETh uepe3 HX
JIMLIEBbIE CTOPOHBI, MX Kpasi OKa3bIBAIOTCS B 3HAYMTENIbHOW CTENEHU OKpPAILIeHHbIMU (M3-3a
YIJIMHEHHOW TPAeKTOPHUH MNpocMoTpa). Ilpu  paccMOTpEHHMH  KJIACCHYECKUX  JICTOB
COJTHLIE3ALIUTHOTO CTEKJa C HU3KHM COJEp’KaHHeM JKeye3a, Hampumep crekyia Sunmax® ot
komnanun AGC Glass Europe, MOXHO HaOJIONaTh, HE3aBUCUMO OT TOJIIUHBI JIHCTA,
3eJIEHOBATO-)KEJTOBAThIi OTTEHOK KpPaeB CTEKJa, KOTOPhI Oojiee MM MEHee BBIPake€H B
3aBHCHMOCTH OT pa3mMepa Jucta (U ClienoBaTeIbHO, TPAEKTOPUH IIPOCMOTPA).

Jlake ecjii OKpAIlleHHbIE Kpast CTEKJIA TIPUEMIIEMBI [T MHOTHX 00JIacTel MpUMEHEHHUS
(HarmpuMep [UTsi TPUMEHEHHsI B COJTHEUHBIX DHEPreTUYECKUX YCTaHOBKAX), 4aCTO BO3HHUKAIOT
3CTETUYECKHE TTPOOIIEMBI C 3eJIEHBIM/3KEITHIM OTTEHKOM, B OCOOEHHOCTH, €CITH:

- IBET Kpasi JOJDKEH COYETaThCsl ¢ BHYTPEHHUM O(GOPMIIEHHEM TMOMEMIEHHS WU C
APYTUMH 4aCTIMHU MeOENH, 4aCThIO KOTOPOU SIBJISIETCS] CTEKJIO; WU

- €CITH CTEKJIO PACIOJIOKEHO HEMOCPENCTBEHHO BONM3M OOBEKTOB Pa3HBIX IIBETOB,
HampuMep, B Mpeamerax MeOesu; 1itu

- eclnM JIUCThI CTeKJia, TaKhe Kak, Hampumep, padodyue TMOBEPXHOCTH CTOJIOB,
PAcCIONOKEHbI TAKUM 00pa30M, YTO UX Kpas HAXOISITCS B HEMOCPEACTBEHHOM IOJI€ 3PEHHSI
HaO o AaTeNs.

JIisi pelieHus: 3TUX MO CYTH 3CTETUYECKUX MPOOJIEM OIHHUM HM3BECTHBIM pPELICHUEM
IUI TIPEAYTPEKICHNUsST OKPALIMBAHUSI CBEPXITPO3PAYHOrO CTEKJIA SIBJISIETCS JAOMOJHHUTEIbHOE
CHIDKEHHE OOLIero ComepskaHusi Jkejie3a B COCTaBe JINCTA CTeKJa. TeM He MeHee, JaHHOe
pelieHre CyIECTBEHHO VBEJIMYMBAET KOHEUHYI) CTOMMOCTb CTEKJa, ITOCKOJbKY ISt
obecrieueHrs: OYeHb HHU3KOIO CONEpP KaHMs Kejie3a TPeOYIOTCS IOPOrOCTOSIIHE HCXOIHbIE
MaTepHalibl BHICOKOM YHCTOTHI U/UJIH, KPOME TOTO, UX OYHMCTKA. bojiee TOro, OHO OrpaHU4YeHO
MUHMMAJIbHBIM yPOBHEM >Kelle3a B IeNsiX 00pabOTKH (M3HOC TIM€YM CHJIBHO YCKOPEH,
npoOJieMbl Ka4eCTBa, CHIKEHUE BbIXO/1a, 00Jiee BBICOKHI PacXo/l B CBS3H C MPOU3BOACTBOM C
HU3KHUM COZEPIKAHUEM JKee3a).

Hapsiny ¢ oatuM, Takke ObUIO TPEMIOKEHO YCTPaHSATh  HEKENATENbHBIH
3eJIEHBIN/)KEThIl OTTEHOK KpPAeB JINCTOB KJIACCHYECKOrO CBEPXIIPO3PAYHOrO CTEKJa IMyTeM
NoJiydeHusi Oojiee MPHUATHOrO mBeTa (HAIpHMEp, Ja3ypHOrO/CHHErO OTTEHKA), KOTOPBIH
npeolJiagaer Hall HCXOMHBIM 3€JIEHBIM/ 3KENIThIM [IBETOM.

JUist OJTyYeHus: KpaeB ¢ ONTUMHU3UPOBAHHBIM/HEOOXOIUMBIM IIBETOM B JINCTAX CTEKJIA

C HU3KUM COACPIKAHUEM KEJIC3a OBLIO OIMHUCAHO HECKOJIBKO pemeHI/Iﬁ.
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- B EP0463607 Bl mnpemyioxeHO, MOMHUMO CBEACHUSI K MHUHUMyMY COAEP>KAHUS
xenesa B crekie no MmeHee 0,02 Bec. % Fe,O; (oOwmee coneprkanue skesesa), 4YTOOBI
OKHCJIUTEJIbHO-BOCCTAHOBUTEJILHOE COOTHOIIEHHE ObUIO MOBBILIEHHBIM (APYTMMH CJIOBaMHU,
TOBBIIIEHHE KOJMYECTBA MOHOB JBYXBANEHTHOro sxenesa Fe’') m, B wacTHOCTH, GBLIO
N0BeAEHO 10 no MeHblueld Mepe 0,44 nis monydeHus: KpaeB ¢ Ja3ypHbIM OTTEHKOM. Tem He
MeHee, TAKMX OKHCIIUTEbHO-BOCCTAHOBUTENIbHBIX 3HAUYEHHH HEMPOCTO AOCTUYh B OOBIYHBIX
neyvax JUIsl BApKH JIMCTOBOTO CTEKJIA U MPH OOBIYHBIX YCIOBUSX TUIABJICHUS IS MTOJTyYEHUS
OCBETJICHHOTO CYyJIb()aTOM HATPHUEBO-U3BECTKOBO-CHIIMKATHOTO CTeKsa. JlOCTHXKEHHE TakKuX
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIPHBIX ~ 3HAYEHWH  BO3MOXKHO  TOJBKO € TIOMOLIBIO
UCTIONIB30BAHUST OCOOBIX JTOPOTOCTOSIIIUX JOMOJHUTENBHBIX HCXOAHBIX MATEPUANIOB IS
NPOM3BOJICTBA CTEKJIA U COOTBETCTBYIOINEH Moaupukanmuy criocoba miasneHus. bonee Toro,
TaKOe peleHne 00eCIIeYNBAET JINCThI CTEKJIA C CHHEBATO-3€JIEHOBATBIMU KPAsIMH.

- B EP0463606 B1 omnucaHno, 4To Ipu HU3KOM cofepkaHuu xkesne3a meHee 0,02 Bec. %
Fe,O; (obmee comepskanue jxee3a), MOXKHO AO0ABJISITh CEJIEH B OYSHb MAJIbIX KOJIHUYECTBAX
(0,3-2 ppm) ¢ UenbpO IMOJNYYEHMs JIMCTA CTEKJAa C KpasMH MEJOBOTrO LIBETA, OCOOEHHO
MOIXOJISIIIETO ISl IePeBsIHHON Mebenu/coueraromnerocst ¢ Heil. [Ipu HeOOXOANMMOCTH MOXKHO
HeoOs13aTenbHO 100aBnATh KoOanbT B konudectBe He Oosee 3 ppm (CoO) ¢ momyueHnem
Kpaes c Oonee HEUTpaIbHBIMH, HO JILIb TPUOITHIKAIO LITTMUCST K
CepoMy/IpeBECHOMY/METIOBOMY OTTEHKAM.

- B US6218323B1 Takke mpemyio)KeHO NpPHIAHME CUHErO OTTEHKa KpasiM JIMCTa
CTeKJla MyTeM BBeIeHHs KoOaimbTa B KonmuyectBe B auamnasone 0,1-1 ppm (B Bume CoO) B
HATPUEBO-M3BECTKOBO-CHJIMKATHYI0 ~ MAaTpully ¢  OOIIMM  COHEpKaHHEeM  JKejesa,
cocraysirouiM MeHee 0,03 Bec. % (B Bune FeOs3). TlomaydeHHbIN B pe3ysbTaTe JIUCT CTEKJIa
JIEMOHCTPHPYET OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN MoTeHuuan MeHee 0,4 U BBICOKYIO
CBETONMPOHHULIAEMOCTD Yepe3 TOJIIY JINCTA, COCTABISIOLIYIO IO MeHblel mepe 89% (TLD4).
Takue packpbITble KOMIIO3ULIMHU NAIOT (1) OKpaIleHHbIE B CHHUI LIBET Kpast JICTOB CTEKJA C
nnHON He Oonee 50 cm u (ii) Kpast ¢ TeHAEHIUEH K NMPHOOPETEHNH 3eJIeHONH OKPAcKH, €CIH
JIMCT IOCTUTAET AJIMHBI, Hanpumep ~ 1 m.

- Jlpyrue permeHus sl MOJIyUeHHsl JINCTA CTEKJIA C CHHUMH KPasiMHU 3aKJIFOYA0TCS B
nobaBneHnN HeonuMma Wwuinu 3pbust BMecTto kobanmbra. Copepskaiiue >pOuil mpo3pavHble
cTekyia u3BecTHBI, Hampumep, u3 WO2005082799A2, rme packpbIThl COCTaBBI C OOIIMM

comepskaHueM kene3a (B mepecuere Ha Fe,Os3): or 0,01 mo 0,30 Bec. % u okcupa 3pbusi (B
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Buzne Er;0s): ot 0,01 no 0,30 Bec. %. Conmepxammue HEOANM CTEKJIa U3BECTHBI, HAIIpUMeEp, U3
US2004043886A1, rae packpbIThl COCTaBbI ¢ okcuaoM Heonuma (B Buae Nd,0Os): ot 0,001 o
0,1 Bec. %. IIpeumyiuecTBeHHO nOOaBIeHNE SPOUS MM HEOAMMA MO3BOJISIET NOCTUYb Oojiee
BBICOKOH  cBeTOompoHuIaeMoctd. K coxkaneHuro, Takue  pacKpbITble  COCTaBbl
XapaKTEPU3YIOTCSI HE SIBJIIOIUMHUCS HENTPaNIbHBIMU KPasiMU KEJITOr0/3e1eHoro 1seta. bonee
Toro, nodaieHue >pOusl W/WIM HEOOUMA TPUBOIUT K 3HAYUTEIBHOMY JOTOJIHUTEIBHOMY
MOBBIIIEHHIO CTOMMOCTH CTEKJIa B CBSI3U C BBICOKOW OPOTOBHU3HOHM MCXOOHBIX MAaTEPHAJIOB
spbust u HeoaUMA.

B 3asBke na esponeiickuii mareHt EP15172778.1 npennaraercs JHCT CTeKaa C
cocraBoMm, coxepxkamum 0,002-0,15 Bec. % Fe203, 0,0003-0,005 Bec. % Se u 0,00005-
0,0015 Bec. % Co. Takue JUCTBI CTEKJIa NEMOHCTPUPYIOT Kpasi abCOJIOTHO HEUTPaTbHOTO
nseta. Tem He MeHee, noOasneHue Se (1 Co) B TAKMX KOJMYECTBAX B CTEKJISTHHYIO MATPHUIY
HECKOJIbKO CHIDKAET CBETONPOHHIIAEMOCTh, KOTOPAast SIBISIETCS OTHOCUTENIbHO MPHEMIIEMOH,
€CIIM CMOTPETh 4epe3 TOJIIY CTEKJIa, HO KOTOpas SIBJIAETCS COMHUTENbHOH, €CJIU CMOTPETh
yepes kpas. B pelicTBUTENbHOCTH, "APKOCTh KpaeB" CUJIbHO CHUKEHA B TAKUX JIUCTaX CTEKJIA,
0COOEHHO €CJIM pa3Mep JIMCTA sBIsAeTCA OONbIIMM (UMeeTCsl B BUAY YAJIMHEHHAs TPACKTOPUs
MPOCMOTpa 4epe3 Kpasi, YTO MpUAaeT Kpasim OoJiee WM MEHee BBIPAKEHHBIN HEUTpaIbHBIN
TEMHO-CEPBbIH LIBET).

CnenoBaresbHO, YPOBEHb TEXHUKHU B HACTOsIIIEE BPEMs IIPEAJIAraeT TOJIbKO:

(1) nmMCTBI CTeKjia C BBICOKOW CBETOMPOHHUIIAEMOCTBIO, HUMEKINue Kpas ¢ Oouee
NPUATHBIM HE SIBJISIFOIUMCS] HEHTPAIbHBIM LIBETOM (T. €. CHHUM WJIH 3€JICHBIM/3KEeJIThIM); HJTH

(1) JUCTBI CTEKJIa C BBICOKOH CBETOMPOHHIIAEMOCTBIO, UMEIOIIHE Kpasi COBEPLICHHO
HEUTPAJIbHOTO IBETA, HO CO CHIDKEHHOH CBETUMOCTBIO (Kpasi 3aTeM CTaHOBSTCS Ooiee H
0ojiee TEMHBIMH/TEMHOBATHIMU C YBEJIIMYEHHEM pa3Mepa JIUCTa B CBSI3U C YBEJIHUYEHHEM
TPACKTOPUU MPOCMOTPA).

CrnenoBarenbHO, YPOBEHb TEXHHKH HE NPEIOCTABISET KAKOTO-TUOO PpEeIIeHUs s
MOJIYYEHUs] JIUCTA CTEKJa, HMEIIIEero OJHOBPEMEHHO Kpasi, KOTopble (1) SIBJSIFOTCS
HeUTpanbHbIMU U (11) KOTOpbIE SIBISIFOTCS JIFOMHHECLIEHTHBIMU/SPKUMH, OOecriednBasi Mpu
5TOM MAaKCHUMaJIbHYIO CBETOIPOHULIAEMOCTb.

Tem He MeHee, B O0NacCTH CTPOMTENbCTBA WM BHYTPEHHEH OTHENKH CYLIECTBYET
OonplIasi 3aMHTEPECOBAHHOCTh B TAKOM BHJE CTEKJa, B CBEPXIIPO3PAUYHOM/C HU3KHM

COep)KaHMEM JKejie3a MM Ja)ke IMPO3PavyHOM/CO CpPEIHUM COAEpKaHHeM Kenes3a, Oe3
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3HAYUTEIBPHOIO BUIMMOTO I[BETA HA JINLEBBIX CTOPOHAX, & TAK)KE HA KPasiX, U C OUeHb APKUMHU
KpasiMH, aXke B Cilydae OueHb OOJIBIIOro pasmMepa JHcTa (0 CPABHEHHIO C SIPKOCTBIO KPaeB
COJIHLIE3ALIUTHOTO CTEeKJIa BBICOKOTO KauyecTBa C HHU3KUM COAep)kaHueM skenesa). U
AEWCTBUTENIbHO, TAKOH JIICT CTEKJa OyAET MOJHOCTBIO HEHTPAJIbHBIM C 3CTETUYECKONW TOUKU
3pEHUs], ¥ MO3TOMY OH He OyAeT U3MEHSTh OOINYI0 3CTETHKY/I[BETONEpeaady u OyaeT JIErKum
B HCIOJIb30BAHUU B JIIOOOM oOObekTe/aneMeHTe (MeOenu, 3JaHUH, KpacKe, TMOKPBITHH) U
BMECTE C HUMH HE3aBHCHUMO OT €ro IBeTa. be3yCioBHO, B TaKOM ciy4dae, Oosblie He Oyaer
HEOOXOIMMOCTH B IIOMCKE COYETAHHUS IIBETOB MEKAY KpasMHU JINCTOB CTEKJIa U OOBEKTOM,
BKJIFOUAFOLIIIM €0 FJTH CBSI3aHHBIM C HHM.

HefiTpanbHOCT/aXpOMAaTHUHOCTh JIUCTA CTEKJIa/Kpasi OOBIMHO OLEHHMBAKOT IO €ro
OM30CTH K HICTOUHUKY cBeTa (koopauHara 0;0 B cucreme a*b*).

"SpkocTh KpaeB" NHUCTa CTEKJa MPUMEPHO COOTBETCTBYET KOJIWYECTBY BHUIUMOIO
CBETa, MOCTYMAKOLIEr0 Ha YyKa3aHHBIH Kpal, HauyuHAas OT TPOTHUBOIIOJIOKHOTO Kpas
(YAnMHEHHas TPaeKTOpHUs MPOCMOTPa paBHA JUIMHE JUCTAa). ECIu CMOTpeTh Ha JIMCT CTeKJa
Jyepe3 OJUH U3 €ro Kpaes, TO 4eM OoJiblile BUIUMOIO CBETa MOCTYIAET HA YKa3aHHBIM Kpai,
TeM Oouiee IpKUM OH OyJIeT CTAHOBUTCS.

3. Ileau n3o0pereHus

I{enbro HacTOALIErO N300PETEHUS SIBJISETCS MPEOOJICHUE IPUBEICHHBIX HEOCTATKOB
NPEAIIECTBYIOIIErO YPOBHS TEXHUKU.

Bbonee KOHKPETHO ONHA LieJIb HACTOSIIIETr0 N300PETeHUs] COCTOUT B MOJIYYEHHHU JINCTA
CTeKJa C  BBICOKOH  CBETONPOHULAEMOCTBIO U  KpasMH, KOTOpbIE  SIBJSIFOTCS
OecLBETHBIMHI/aXpOMATHYECKHUMHU M JIFOMUHECIIEHTHBIMU/SIPKIMH, Jake B Cliydae OOJbIIOrO
pa3mepa JucTa, odbecrneunBast MpU 3TOM MAKCUMAJIbHYIO CBETOIIPOHULIAEMOCTb.

JIpyroli Lenbl0 HACTOALIEr0 H300peTeHHs SBIsieTCs OOecneueHHe perueHHs
HEIOCTATKOB MPEAIIECTBYIOLIETO YPOBHSA TEXHHUKH, KOTOpPOE€ SIBISIETCS TPOCTBIM H
5KOHOMHYHBIM.

4. IloapoOHoe onucaHue U300peTeHHUs!

Hacrosimee wu3o0pereHne OTHOCUTCS K JIMCTY CTEKJA, WMEIOIIEMYy COCTaB,
MPeAyCMaTPUBAIOLIUN CIEYIOLIEE:

obmmee copepskanue xenesa (B nepecyere Ha Fe,03)20-750 ppm;

ceneH (B mepecuere Ha Se) 0,1 - <3 ppm;

kobaneT (B mepecuere Ha Co) 0,05-5 ppm u
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coorHotuenue Er,O3/Fe, 05 0,1-1,5.

CrnenoBarenbHO, HacTosLiee 300pEeTEeHHE OCHOBAHO Ha HOBOM M H300pETATENIbCKOM
MOJIXO/le, TOCKOJIbKY OHO IIO3BOJISIET HAWTH pELIeHHEe HEeNOCTATKOB NPEAIIECTBYIOLIEro
YPOBHSI TEXHUKH. ABTOpPHI HACTOSIIErO H300peTeHHs B HEHCTBUTENBHOCTH HEOXKHIAHHO
oOHapykmiu, 4to oObenuHeHHe KoOajbTa, celeHa M 3pOHs B CTEKJSIHHOM MaTpuue ¢
HU3KUM/CPEIHUM COnIepikaHueM jkenie3a (oOlee comepskaHue skejesa coctamiser ot 20 1o
750 ppm) B ONpENENEHHBIX KOJMYECTBAX MO3BOJSET TMOJYYUTh JIUCT CTEKJIA C KPAasiMH,
KOTOpBIE SIBJISIFOTCSI OECLIBETHBIMU/aXPOMATUYECKUMH U BBICOKOJIOMUHECLIEHTHBIMU/SIPKUMH,
Jake B choy4ae OOJbIIOrO pa3Mepa JIMCTa W TNPU  ODECIIEYeHWH MaKCUMAJIbHOM
CBETONMPOHULIAEMOCTH (MaKCHMAaJIbHO YMEHBIIAECTCS TIOTEPS TI0 CPABHEHUIO C JINCTOM CTEKJIa
C HU3KUM/CPEIHUM CONep KaHueM kelie3a Oe3 kobalbTa, cejeHa u 3pous).

B  Hacrosimem ommcaHun U Qopmyne  u300peTeHHMs IS U3MEPEHUs
CBETONMPOHMLIAEMOCTH JINCTAa CTEKJIAa VYHUTHIBAETCSl TMOJHASI CBETONMPOHHIIAEMOCTh IPH
ucronb3oBaHuM ucrouHuka csera D65 (TLD) mns mmcra Tommuuoit 4 mm (TLD4) mpwu
TeJecHOM yriie o03opa 2° (B coorBeTcTBUH cO ctaHaapToM [SO9050). CeeTonpoHULIaeMOCTh
MpeCTaBiIsieT COOOM MPOLEHT CBETOBOTO MOTOKA, UCIYCKAEMOro ¢ JJMHAMU BOJH OT 380 HM
10 780 HM, KOTOPBIN TPOXOAUT YEPE3 JIUCT CTEKJIA.

B omucanum Hacrosimero wnszoOpereHuss u (Gopmysie H300peTeHHsl Uil OLEHKH
OTCYTCTBHUSI I[BETa WJIM CTENEHH HEHTPAJbHOCTH/aXpPOMATUUHOCTH JIMCTA CTeKJa (Win
"HelTpasbHOCTH JucTa") yunThiBatoT 3HaueHus: CIELab: a* u b* s nmucra Tonmmmuoi 4 MM
IIpU IPOXOXKAEHUU CBeTa OoT uctouHuka csera D65, 10°, SCI. bonee KOHKpETHO B ONMUCAHUU
HACTOSIIIEro H300peTeHus U popmyIie H300peTeHUs] HeUTPATbHOCTD JICTA CTEKJIA OLEHHBAIOT
1o ero OJM30CTH K UCTOYHUKY cBera (koopauHarta 0;0 B cucreme a*b*) u, B wactHOCTH, ee

KOJMYECTBEHHO OMPEAENSIOT C MOMOIIBIO "Ny vy, ONIPENENIEHHOTO KaK:

D400 =V 0% 4 0%, koTopslil IOKeH GbITh CHIDKEH HACTOIBKO, HACKOJBKO TO
BO3MOYKHO JiJIs1 0OecrieueHus] HeWTPaJIbHOCTH JIUCTA.

UtoObl OXapaKTepH30BaTh 3CTETHUECKUE CBOIICTBA KPAeB JINCTA CTEKIIA, KIACCHIECKNE
ONTHYECKHE CBOMCTBA (CBETONMPOHULAEMOCTh M MapaMeTpsl a*b*), 3amaHHBIE AJIST TOJNIIUHBI
4 MM, HE SIBISIFOTCS YMECTHBIMH, ITOCKOJBKY CBET IMPOXOAUT HAMHOro Oojee IJIMHHBIMI

ONTHYECKUH IyTb 1O JOCTUXKCHUA KPACB CTCKIIA.
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CnenoBarenbHO, B OMUCAHUH HACTOALIETO M300peTeHHs U popMyJie H300peTeHHs s
OLIEHKH OTCYTCTBHS LIBETA MJIM CTENEHN HEWTPAJIbHOCTH/aXPOMATUYHOCTH Kpasi JINCTA CTEKJIa
(vn "HelTpanpHOCTH JcTa") yunThiBatoT 3HaueHus CIELab: a* u b* mans ontudeckoro nmytu
amHolt 500 MM mpu mpPOXOXKIEeHHH cBeta OT ucTtouHuka ceera D65, 10°, SCI. Bonee
KOHKPETHO B OMHMCAHWH HACTOSIIEro uzodpereHus: U Gopmysie n3o0peTeHusi HeUTPaIbHOCTD
Kpasi JIMCTa CTEKJa OLIEHHUBAIOT MO ero OJM30CTH K HCTOYHHMKY cBera (koopaunara 0;0 B
cucreMe a*b*) M, B YACTHOCTH, €€ KOJMYECTBEHHO OMPENessiFOT ¢ MOMOIIBIO "Nsgo ',

OMpEaACICHHOI'O KakK:

Osponn = vV O + 02, kotopslil HOMKeH GbITh CHUKEH HACTOJIBKO, HACKOJBKO HTO
BO3MOYKHO JiJIs oOecrieueHus] HeHTPaJIbHOCTU KPast.

B onmcannmn HacTosero n3o0peTeHus, a Takxke B GopMyIie n300peTeHus 1Sl OLEHKH
"spkocTH KpaeB" yuuThiBalOT "miumHy mnonyadcopbumn"(HAL), COOTBETCTBYIOIIYIO ITHHE
CTEKJIa/ONITUYECKOTO IMyTH, Ha MPOTSDKEHUH KOTOPOTO BUAMMBIA CBET INMPH NPOXOXKIECHHH
Yyepe3 CTEKJIO MOTJIOMAETCS HANOJOBUHY. JTO JaeT XOPOLIYIO OLIEHKY CTENEeHM 3aTyXaHUs
BUAMMOTO CBETA, MPOXOASAIIETO OT Kpasi 10 Kpast U, TAKUM 00pa3oM, CBETUMOCTHU Kpasl JIUCTa
crekJa (bojee Win MeHee SIPKOTO HIIK TEMHOTO).

Jlpyrue CBOMCTBA M MPEUMYIIECTBA HACTOSIIEro n3o0peTeHust OyayT Oosee MOHSATHBI
U3 CJIEAYIOIEro ONMUCAHUS MPENNOYTUTENbHbIX BapUAHTOB OCYIIECTBIeHHs u (uryp,
NPUBEACHHBIX JIUIIb B KAUECTBE UJUTOCTPATUBHBIX U HE OrPAHUYMBAIOLINX IIPUMEPOB.

B HacrosimeM TekcTe MpHM YKa3aHWU JMAna30Ha BKJIIOYEHbl KpaWHHUE TOYKH 32
UCKJTFOUEHHEM CJIy4aeB, KOTJa sSIBHO yka3aHO MHOoe. Kpome Toro, Bce wenble U OpOoOHbIE
3HAYEHHs B YHCJIOBOM JHAIA30HE MPSIMO BKJIFOUEHBI, KaK B CJIy4ae sIBHOTO YKa3aHus. Takxke B
TEKCTEe HACTOSINEro M300pPETeHUs 3HAUSHHSI COAEeP KaHUS TPUBEIAEHBI B TIPOLICHTAX I10 BECY B
nepecueTe Ha OOIIMI BeC CTEeKJIa (TaKKe YKa3bIBAEMOIo Kak BeC. %) 3a UCKJIIOYSHHEM SIBHOTO
yka3aHusi HHOTro (T. €. B ppm). bojnee Toro, ecnu npuBeneH cocTaB CTEKJA, 5TO OTHOCHTCS K
o0IIemMy CoCcTaBy CTEKIIa.

JIucT cTekia Mo HACTOALIEMY HM300PETEHHI0 MOXKET MMETh Pa3Hble U OTHOCHTEIBHO
Oonpime pasmepel. OH MOKET UMETh pa3Mepbl, HAIpUMep, B AnanaszoHe He Oonee 3,21 M X
6w, wmm 3,21 m x 5,50 M, wm 3,21 m x 5,10 m, wim 3,21 m x 4,50 m (ouct crexna "PLF"),
Wi Takxke, Harnpumep, 3,21 M x 2,55 m mwm 3,21 m x 2,25 m (ouct crekna "DLF"). Jluct

CTEKJIa 110 HACTOALIEMY H300PETEHHIO MOXKET UMETh pa3Hyro ToamuHy ot 0,1 1o 25 mm.
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B coorBercTBHM C HacTOAIUM U300pETEHHEM B COCTaBe II0 HACTOALIEMY
M300pETeHNIO MPeayCMaTpUBAeTCs Cileayolnee odiee conepkaHue xeiesa (B nepecuere Ha
Fe,03): 20-750 ppm. B HacTosimem omucaHuu, Koraa pedb uaer o0 olmeM conmeprKaHuu
JKenesa B cocTaBe crekia, "obuee coneprxanue xene3a" u "Fe,O3" ucnonp3yroTes: B paBHON
crenieHd. MuHUManbHOe 3HaueHue 20 ppm MO3BONISAET M30EKaTh HM3JIUIIHETO YIAOPOXKAHHUSI
CTeKJIa, TMOCKOJBbKY Ui OOeCHeueHHs] TAaKUX HU3KHX 3HAUEHWH CONEepIKaHMs JKeyie3a 4acTo
TpeOyIOTCSl JOPOrOCTOSIINE UCXOIHBIE MaTePHAbl BBICOKOH YMCTOTHI W/WJIM UX OYMCTKA. B
COOTBETCTBHH C OJIHHUM BapHAaHTOM OCYINECTBJICHUS COCTaB TIpeaycMaTpuBaeT ooriee
comepxkaHue  kenesa, cocrasmsomee:  20-600  ppm. IlpegnmoutrurensHO — COCTaB
npeaycMaTrpuBaeT olmee copepikaHue kenesa, cocrtaBisomiee: 20-400 ppm. Bomnee
NPEATIOYTUTENIFHO COCTaB MPEAyCMaTpHUBAET O0IIee Coaep KaHne kemesa, cocranisionee: 20-
300 ppm. B Oonee mpeanouTUTENPHOM BapUaHTE OCYIIECTBJICHHS COCTaB MPENyCMAaTPUBAET
obmiee comep:kanue *xkene3a, cocrapysomee: 20-200 ppm wmn naxe 20-150 ppm. B Hanbonee
NPEATIOYTUTENIbHOM BapUAHTE OCYINECTBJIEHHUS] COCTaB MPEayCMaTPUBAET o0Iee CoaepKaHme
xkeneza, cocrapisitomee. 20-125 ppm. CHmkeHHe MaKCUMAJIbHOTO 3HA4YEHHUs] OOIIero
comepKaHusl kene3a OOecmeuuBaeT JOCTHXKEHHE Bce Ooyiee BBICOKMX 3HAYEHHH
CBETONPOHULIAEMOCTH.

B cooTBeTCTBUU C OZHUM BapHUAHTOM OCYLIECTBIIEHHS HACTOSIIETrO H300PETeHHUS JIUCT
crekya xapakrepusyercs TLD4 Gonee 82%, 85%, 87%, 88%, 89%, 89,5% wnu naxe Oosee
90%, wnu npennoututenbHo Oonee 90,5%, 90,75% unu gaxe eme npeanoyTuTenbHee Oosee
91%.

B cooTBercTBUM C OJHUM BapUaHTOM OCYLIECTBJIEHMS JIUCT CTEKJa XapaKTepU3yeTcs
Niw £0,25; <0,20; <0,15; <0,10. Takue BapuaHTBl OCYLLECTBJIEHUS MO3BOJISIFOT JOCTUYb
BCce OoJiee BBIPAKEHHOW HEUTPAIIbHOCTH JIUCTA.

B cooTBercTBUM ¢ ApyrMM BapUaHTOM OCYIIECTBJIEHUS JIUCT CTEKJIa XapaKTepU3yeTCs
Nsooae < 15; <12; <10; <8; <5; <3. DTU BapUaHTBl OCYIIECTBJIEHUS MO3BOJISIFOT JOCTHYb
Bce OoJiee BBIPAKEHHOW HEMTPAbHOCTH Kpasi.

B cootBeTrcTBHMM C HACTOSAIIUM H300PETEHHEM B COCTAaBE II0 HACTOSILIEMY
n3o0perenuto npenycmarpusaercs Er,O3/Fe; Oz mpu coorHomennu 0,1-1,5.

[IpenmouyturenpbHO B COCTaBe mpeaycMmarpuBaercs cooTHomeHue FEr,Os3/Fe,0s,

cocraBsiromee < 1,3 unu npennouturenbHee < 1,25. J[aHHO€ CHUKEHHOE MaKCHUMAaJbHOE
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3HaY€HHE TO3BOJIAET CHU3UTH CTOUMOCTH CTeKJia (OOYCIOBIEHHYIO BBICOKOW CTOHMMOCTBIO
5pOHst) IPH OHOBPEMEHHOM JIOCTHIKEHHH TIOCTABJICHHBIX LEJIeH.

Takske mpeanoYTHTENBHO B cocTaBe npeaycMaTpusaercsi cooTHomenne Er,O3/Fe,0s,
cocrapisirouiee > 0,2 unu npeanoururenvHee > 0,3. bojee npeanodTuTrenbHO B COCTaBE
MpeayCMaTPUBAETCS COOTHOIILIEHUE Er,05/Fe; 05, COCTaBJIISIIOLIIEE >0,4 1505051
npeanouytutensHee > 0,5, B Oomee mnpenmouTUTENPHOM — BapHAaHTE B COCTaBe
npeaycMmarpuBaercsi cootHomenne ErO3/Fe;O;, cocraBmsromee > 0,7 wiu eme Oonee
MPeanoYTUTENbHO > 1. JITaHHOE MOBBIIIEHHOe MUHUMAJIbHOE 3HAYeHHe 00eCTIeunBaET JTyqInee
IOCTH)KEHHUE MTOCTABJICHHBIX LEJIeH HACTOSIIEr0 H300pETeHHUSI.

B HacTosmeM n300peTeHnH COCTaB MO HACTOSIIEMY H300PETEHHIO CONEPKUT KOOAIbT
(B mepecuere Ha popmy Co) B kommuectse, coctaisiromeM 0,05-5 ppm. [IpennodrurensHo
COCTaB COAepXUT KobanbT B  KonmdecTtBe, cocraBsiromeM Co <4 ppm  wuH
npeanourutensHee Co < 3.5 ppm. B Oonee npennoyTHTEIHHOM BapUaHTE OCYILIECTBICHUS
COCTaB COAEPKHUT KOOanbT B KomuuecTse, cocraBisiromieM Co <3 ppm. /lanHOe mocienHee
OrpaHUYCHUE SBJIACTCA NPCUMYILICCTBECHHBIM [JISI TOTIO, 4TOOBI OrpaHU4YuThb YXYALICHUC
CBCTOIPOHULAEMOCTHU MMPU COXPAaHCHUU HeﬁTpaHbHOCTH.

B coorBercTBUMM C ONHHUM BapMAHTOM OCYILIECTBJIEHHsS HACTOSIIEr0 H300peTeHus
COCTaB MpeaycMaTpuBaeT olimee coaeprkanue xenesa, cocrapmstomee 20-400 ppm, a Co
0,05-2 ppm. Ilpeamo4TuTeNbHO COCTaB MpeAycMaTpuBaeT oOInee COxepikKaHHe >Keye3a,
cocrasisitoniee 20-400 ppm, a Co 0,05-1,5 ppm.

B cooTBercTBHM ¢ OPYrMM BapUAaHTOM OCYLIECTBJIEHHs HACTOSIIErO H300peTeHus
COCTaB MpeaycMaTpuBaeT olllee comeps:kaHue skenesa, cocrapisiromee 20-200 ppm, a Co
0,05-1,5 ppm. IlpenmodTurenpbHO COCTaB MpeAyCcMaTpUBaeT OOIIee CONEp:KaHUE >KeJe3a,
cocrasystouiee 20-200 ppm, a Co 0,05-1 ppm.

B cootBercTBHM C HAcTOSAIUM U300pPETEHHEM B COCTaBe IO HACTOSILIEMY
U300pEeTEeHNI0 TpeaycMaTpuBaercs celeH (B mepecuere Ha (opMy Se) B KOJIUYECTBE,
coctasysirowem 0,1 - <3 ppm.

[IpenmodTuTenbHO COCTaB COAEPKUT MpeuMylnecTBeHHO Se <25 ppm win
npeanoututenpHee Se <2 ppm. JlaHHOE CHIDKEHHOE MaKCUMAaJIbHOE 3HaYeHHE 00ecrieunBaeT
CHMXKEHUE 3aTpaTr, a TaKXKE OrpaHUYUBACT YXYALICHUC CBETONIPOHHULIACMOCTH IIpU

COXPAHEHUU HEUTPAJIbHOCTH.
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Takoke mpeanodTUTENBHO cocTaB coaepkutr Se > 0,2 ppm, a OoJsiee MPenNnOYTHTEIBHO
Se > 0,3 ppm. /laHHOE yBeNINUEHHOE MUHIMAJIbHOE 3HAUEHHE MO3BOJISIET B OOJIbLIEH CTENeHH
NpUOIU3UTECS K HEUTPAIbHOCTH.

B Gonee mpeanouTUTETHHOM BapHaHTE OCYLIECTBICHHs COCTaB comep:kut Se 0,2-2.5
ppm unu npeanoururensHee 0,2-2 ppm.

B coOTBETCTBUMM C ONHUM BapPHAHTOM OCYLIECTBIEHHS HACTOSILEr0 H300peTeHus
coctaB coaepkut Er,Oz B konmuuectBe > 10 ppm. bonee mpennoyTUTEIBHO COCTAB CONEPIKUT
ErO; B konmuyectse > 20 ppm uiu npennoyrurenbaee > 30 ppm. Jto obecneunBaeT nydinee
IOCTH)KEHHUE MTOCTABJICHHBIX LEJIeH HACTOSIIEr0 H300pETeHHUSI.

B cooTrBercTBUM € IPYrHMM BapHaHTOM OCYIIECTBJIEHUS HACTOSIIETO0 H300pETeHHUs
coctaB conepxkuT Er,Os; B kommyectse < 1000 ppm. bonee mnpeamoututenbHO cocTaB
comgepxut ErOs; B kommdectse < 800 ppm wmnu npexnmoututensHee < 600 ppm. Hambonee
MPEANOUYTUTENBHO cocTaB coaep:kut Er,O3; B komuyecTBe < 500 ppm. 3TO MO3BOJSIET JyULIe
KOHTPOJIUPOBATh CTOMMOCTD CTEKJIA.

B coorBeTcTBHM C KOHKPETHBIM BAapHAHTOM HACTOSILIET0 H300PETEHUS COCTaB
IIPEeNyCMaTPUBAET CIIEeAYIOLIEE:

olee copepskanue xenesa (B nepecyere Ha Fe,03)20-400 ppm;

ceJsieH (B mepecuere Ha Se) 0,1 - <3 ppm;
koOanbT (B mepecuere Ha Co) 0,05-2 ppm u
coornortuenue Er,O3/Fe,Os 0,1-1,25.

B cooTBeTcTBHM C IPYrUM KOHKPETHBIM BAPHAHTOM HACTOSIIETO U300PETeHUsI COCTaB
IIpeayCMaTPUBAET CIeAYIOLIee:

o0mee copeprkanue xenesa (B nepecyere Ha Fe,03)20-200 ppm,;

cenieH (B mepecuere Ha Se) 0,1 - <3 ppm;
kobaibT (B mepecyere Ha Co) 0,05-1,5 ppm; u
coornotuenue Er,O3/Fe, 05 0,1-1,25.

JIuct cTekiia B COOTBETCTBHH C HACTOSIIMM H300PETEHHEM BBIIIOJHEH W3 CTEKIA,
KOTOPO€ MOJKET OTHOCHTBCS K PasHbIM KaTeropusiM. Takum o00pa3oM, CTEKJIO MOXKET
NPEACTAaBIATh COOOI CTEKJIO HATPUEBO-KAIBIMEBO-CUIMKATHOTO, ATIOMOCHUINKATHOTO WM
OopocunIMKaTHOrO TUMa U T. I IIpenmodTuTenbHO COCTaB JIMCTA CTEKJIa MPENAyCMaTpHUBAET
OCHOBHYIO CTEKJITHHYK0 MATpHIly C COCTaBOM, COAEPKALIUM CIIEAYIOIIEEe, BBIPAXKEHHOE B

IPOLIEHTAaX MO BECy B IepecyeTe Ha OOLIHi BeC CTeKIa:
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Si0, 40 - 78%
AlO; 0-18%
B»03 0-18%
Na,O 0-20%
CaO 0-15%
MgO 0-10%
K,0 0-10%
BaO 0 - 5%.

bonee mpennoyTuTenbHO OCOOCHHO MO MPUYUHE HU3KUX MPOU3BOACTBEHHBIX 3aTPaT
COCTaB CTEKJa MPEACTABISET COOOM CTEKJIO HATPHUEBO-KAJIBLMEBO-CHJIMKATHOrO Tuma. B
COOTBETCTBUM C JJAHHBIM BapHUAaHTOM OCYLIECTBJIEHUs IOA "CTEKJIOM HaTpHUEBO-KaJbL[UEBO-
CHJIMKATHOTO TUMa" MOJApa3yMeBaloT, YTO OCHOBHAsI CTEKJISTHHAs MaTpHIA COCTABa COAEPKUT

clienyroliee B MPOLEHTAX 110 BeCy B MepecyeTe Ha OOLIHii BeC CTeKJIa:

Si0, 60 - 78 Bec. %
Al,O3 0 - 8 Bec. %
B,0s 0 -4 Bec. %
CaO 0-15Bec. %
MgO 0 —10 Bec. %
Na,O 5-20 Bec. %
K,O 0—10 Bec. %
BaO 0 -5 Bec. %.

B cooTBeTcTBUM C TaHHBIM BAPHUAHTOM OCYIHCCTBJICHUA MPEANIOYTUTEIIbBHO OCHOBHAA
CTEKJIHHasA MaTpula CoCTaBa COACPKUT CICAYIOUICE B IPOLCHTAX IO BECY B MEPECUCTE Ha

001U BeC CTEKIA:

Si0, 60 - 78 Bec. %
Al,O5 0-6Bec. %
B,0s 0-1Bec. %
CaO 5-15Bec. %
MgO 0 -8 Bec. %
Na,O 10 - 20 Bec. %
K,O 0-10Bec. %

BaO 0 -1 Bec. %.
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B mpeanouTuTensHOM BapHaHTE OCYIIECTBJIEHUS HACTOSIIErO U300pPETeHMsT COCTaB
COZEPKUT CJIEAYIOIIee B MPOLIEHTAX 10 BECy B mepecyere Ha OOLIHiT BeC CTeKa:

65 < Si0, <78 Bec. %

5 <Nay0 £20 Bec. %

0 <K,0 <5 Bec. %

1 <AlLOs; <6 Bec. %

0<Ca0O <4,5Bec. %

4 <MgO <12 Bec. %

(MgO/(MgO+Ca0))>0,5.

B npyrom mpeamnodTUTENbHOM BapHaHTE OCYINECTBJIEHUS HACTOSIIEr0 W300pEeTEeHUs
COCTaB COMEPIKUT CIIEAYIOIIee, BhIPAXKEHHOE B MPOLIEHTAX 10 BECY B MepecueTe Ha O0Iuii BeC
CTeKJia:

65 <Si0, <78 %

5 <Na,0 <20 %

0<K;0<5%

3<ALO3<5%

0<Ca0<4,5%

4 <MgO<12%;

0,88 < [MgO/(MgO+Ca0)] < 1.

B npyrom mpeamodTUTENbHOM BapHaHTE OCYINECTBJICHHS HACTOSLIETO HU300peTeHUs
COCTaB COMEPIKUT CIIEAYIOIIEE, BRIPAKEHHOE B MPOLIEHTAX 110 BECY B IepecyeTe Ha 00Ul BeC
CTeKJIa:

60 < Si0, <78 %

5 <Na,0 <20 %

0,9<K,0<12%

49 <A1,05;<8%

0,4<Ca0<2%

4<MgO<12%

B npyrom mpeamnodTUTENbHOM BapHaHTE OCYINECTBJIEHHS HACTOSIIEr0 W300peTeHus
COCTaB COMEPIKUT CIIEAYIOIIee, BhIPAXKEHHOE B MPOLIEHTAX 10 BECY B MepecueTe Ha O0Iuii BeC
CTeKJa:

65 < Si0, <78 Bec. %
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5 <Na,0 <20 Bec. %

1 <K,0 <8 Bec. %

1 <ALLOs; <6 Bec. %

2 <Ca0O <10 Bec. %

0 <MgO <8 Bec. %

KzO/(KzO"‘NazO) . 0,1 - 0,7

B wactHOCTH, MpUMeEpPHI COCTaBa JJIs OCHOBHOM CTEKJITHHON MaTpPULIbI B COOTBETCTBUU
C HACTOSIIIUM H300pETeHHEM OINMUCAHBI B MYOJHUKAIMIX 3agBOK Ha mareHT coryacHo PCT
WO2015/150207A1, WO2015/150403A1, WO02016/091672 u WO02016/169823, u B
[IOAAaHHOI 3asiBKe Ha nateHT EP Ne®16176447.7.

BOJBIIMHCTBO TPAJULIMOHHBIX COCTABOB CTEKJIA HATPHUEBO-KaJbLIMEBO-CUIIMKATHOTO
TUMA OT CBEPXIPO3PAuYHOro JO TMPO3PavyHOro HE COAepkaT B KadyecTBe NpuMecei
3HAYUTEIPHOE KOJIMYECTBO APYTUX KpPACcHTENEH, 32 HCKIIOUEHHEeM JKene3a. TeM He MeHee,
HEKOTOpble KOHKPETHBIE COCTaBBI MOIYT CONIEP)KaTb HEKOTOPBIE IPYyrHe KPacUTeNd B
Ka4ecTBe MpHMeceli, B OCHOBHOM M3-3a OTHEJBHBIX 3arpsi3HEHHBIX HCXOIHBIX MaTEPHAJIOB.
Hanpumep, HeKOTOpBIE COCTaBbl MOTYT COAEPKaTh HUKENb (T. €. He Oonee 0,002 Bec. %) mn
xpoM (T. e. He 6onee 0,005 Bec. %) B BUIE MPUMECH.

ITpenMyIeCTBEHHO JIMCT CTEKJIA IO HACTOALIEMY H300PETEHHIO MOXKET ObITh 3aKajieH
MeXaHW4YeCcKu Win Xxumuueckd. OH Takke MOXKeT OBITb COTHYT/3aKpyIJIeH WM B LIEJIOM
neGopMHpOBaH sl JOCTUXKEHHUS KaKOH-O0 HeoOXoanMo# koHdurypauuu (oCpeacTBoM
crubaHusi B XOJIOJHOM COCTOSIHUHM, TepMopopMoBaHus U T. A.). OH Takke MOXKET ObITh
MHOTOCJIOMHBIM.

B cooTBeTcTBHM C OTHUM BapUAHTOM OCYLIECTBJIEHHS HACTOALIETO U300PETEHHSI JIUCT
CTEKJIa TIOKPBIBAIOT IO MEHBLIEH Mepe OJHUM MPO3PAYHBbIM U 3JEKTPONPOBOISALINM TOHKHM
cioem. Ilpo3paunblii W NOPOBOAAIIMI TOHKUH CJIOM B COOTBETCTBUM C HACTOSIIUM
n300peTeHNeM MOJKET, HampuMep, MPEACTaBIATh coOoi cioit Ha ocHoBe SnO;:F, SnO,:Sb
win ITO (oxcun nanus u onosa), ZnO: Al i Taxke ZnO:Ga.

B coorBercTBMM € JApPYrHM IPEMMYINECTBEHHbIM BAPHAHTOM OCYIIECTBIICHUS
HACTOSIIEro H300peTeHHsT JIUCT CTEeKJa MOKPBIBAIOT IO MEHbUIEH Mepe OJHHUM
AHTHOTPAXKAKOLIMM cjoeM. JIaHHBIA BapHaHT OCYLIECTBJCHHs, OYEBUIHO, SIBJISETCS
NPEUMYIIECTBEHHBIM B CIly4ae NMPUMEHEHHs JIMCTa CTEKJIa MO HACTOALIeMy H300pPETEHUIO B

KauecTBe NEepEeNHeN IOBEPXHOCTU 3KpaHa. AHTHOTPaKAOUIUN CJIOH B COOTBETCTBUU C
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HACTOSIIUM HM300pEeTEHHEM MOJKET, HAmpuMep, MPEeACTaBIATh COOOH CIOH Ha OCHOBE
MOPHUCTOrO JUOKCHAA KPEMHHMS C HU3KUM ITOKA3aTeIeM ITPEJIOMIIEHUS WIIK OH MOKET COCTOSATh
U3 HECKOJIbKUX CJIOeB (ITAKeT), B YaCTHOCTH, IaKeTa CJIOEB AMAJIEKTPUUECKOr0 Marepuaia ¢
YepeIOBaHNEM CJIOEB C HU3KMMH M BBICOKMMH IIOKA3aTeJSIMU IPEJIOMIIEHHS U KOHEYHbIM
CJIOEM C HM3KUM IOKA3aTeJIeM MPEJIOMJIICHHUSI.

B cooTBeTCTBUM C APYTrHUM BapUAHTOM OCYLIECTBJIEHHS JIUCT CTEKJIA MOKPBIBAIOT 1O
MEHbIIEH Mepe OJHUM CJIOEM, Ha KOTOPOM HE€ OCTAlOTCsl OTIEYATKH MajbLeB, WIH
00palbaThIBAIOT JIsl CHIDKEHUS] WJIM MPEJOTBpPAIleHuUs] (UKCHPOBAHHS OTIIEYAaTKOB MAJIbLEB.
JlaHHBI BapHAHT OCYLIECTBJICHHS TaKXKe SIBJSIETCS MPEUMYIIECTBEHHbIM B Cliy4ae
NPUMEHEHHUS JINCTA CTEKJIA [0 HACTOSIIEeMY H300PETEHUIO B KAUeCTBE MepeHEl MOBEPXHOCTH
CEHCOPHOro 3KpaHa. Takoi cioil wiam Takas obpaborka MOryT ObITh OOBEIWHEHBI C
NPO3pPauHbIM M 3JEKTPOMPOBOMSIIMM TOHKHM CJIO€M, HAHECEHHBIM Ha MPOTHUBOIOJIOKHYIO
cropoHy. Takol ciol MOKHO OOBEAMHATH C AHTHOTPAKAIOLIUM CJIOEM, HAHECEHHBIM Ha TY
K€ TIOBEPXHOCTD, IIPU 3TOM CJIOH, Ha KOTOPOM HE OCTAIOTCS OTIEYATKH MaJbLEB, PACTIOIOKEH
Ha BHEIIHEH CTOPOHE MaKeTa U MOKPBIBAET TAKUM 00pa30M aHTHOTPAXKAIOIIUHN CIIOH.

B cootBeTcTBUM C APYTrMM BapHaHTOM OCYLIECTBIIEHHS JIUCT CTEKJIA MOKPHIBAIOT I1O
MEHbIIEH Mepe OJHUM CJoeM WU 00padaThIBAlOT A CHWKEHHsS WIM NPEAOTBPALIEHUS
Onecka w/mnu cBepkaHus. JIaHHBIH BAapUAHT OCYLIECTBJICHHS, CaMmoO COOOH, sIBIsieTCS
NPENMYLIECTBEHHbIM B Clydae NMPUMEHEHHUs JICTa CTEKJA 10 HACTOSINeMy H300peTeHUI0 B
Ka4yecTBe TeperHel MOBEPXHOCTU oToOpakaromero ycrpoiicrsa. Takas oOpaboTka mpoOTHB
Onecka WM MPOTHB CBEPKAHUS, HANPHUMEp, MPENCTaBNseT COOOW KHCIOTHOE TpPAaBIEHHE C
MOJIy4EeHUEM OCO00H MIEPOXOBATOCTH 00PAOOTAHHOM MOBEPXHOCTH JIUCTA CTEKJIA.

B coorBercTBUM ¢ eme OJHUM BAaPUAHTOM OCYIIECTBJICHUS JIUCT CTEKJa
oOpabaTbIBaid C TOJYYEHHEM AHTHOAKTEPHAIBHBIX CBOMCTB (T. €. MOCPEICTBOM HM3BECTHOM
obpabotku cepedpom). Takasi oOpaboTka Takxke SIBJSIETCS MPEUMYIIECTBEHHOW B Cllydae
NPUMEHEHUS JINCTA CTEKJIA M0 HACTOSIIEMY N300PETEHUIO B KAYECTBE MEePeNHEN MOBEPXHOCTH
0TOOpa’KaroIIero yCTPOiCTBa.

B cooTrBeTcTBUU C ele OJHIUM BAPHAHTOM OCYIIECTBJICHHUS JIUCT CTEKJIA TOKPBIBAIOT
10 MEHBIIEH Mepe OIHUM CIIOEM KPAacK{, B TOM YHCIE 3Majbi0, OPraHHMYECKOH KPACKOH,
JakoM U T.A. JIaHHBIA CIIOW KpPacKd NPEUMYINECTBEHHO MOXKET OBbITh OKPAIIeHHbIM B

OHpeHeHeHHblﬁ OBET HJIU OenpiM. B cooTrBeTcTBHU C AaHHBIM BapUaHTOM OCYIICCTBJICHUA
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JIMCT CTEKJIa MOXKET OBITh TIOKPBIT MO MEHBIIEH Mepe Ha OHOW MOBEPXHOCTH MOJHOCTHIO MIIH
TOJIBKO YaCTHYHO.

B coorBercTBUM ¢ HEOOXOAMMBIMH OONACTSMH NPUMEHEHHs W/WIN CBOHCTBAMH
apyroii cioki(ciaon)/obpaboTka(o6padboTki) MOTyT ObITh HAHECEHBI/BBIMOJHEHBI HA OIHOM
W/WIH APYTrOi MOBEPXHOCTH JINCTA CTEKJIA TI0 HACTOSIIEMY H300PETEHHIO.

JIMCT cTeksia MO HACTOSIEMY U300pPETEHHIO MPEACTABISIET OCOOBI MHTEPEC B TOM
cliydae, €Cl OH BKJIOYEH B NPUMEHEHHE/CBsI3aH C MPUMEHEHHEM B KAueCTBE TaKUX
pa3NIUYHBIX OOBEKTOB Kak: MeOeib (CTOJBI, MOJIKHM, CTYJbS, ABEPH U T. 1.), SJIEKTPOHHBIE
yCTpOICTBa, 3JeKTPONpUOOphl, MAapKEpHbIE IOCKH, KOMOIbI, ABEPH MAYLIEBBIX, CTEHOBbIE
naHenu, (acanapl, BHYTPEHHHE MEPEropoAKH, OCBETUTeNbHOe obopyaoBaHue u T. A. Jluct
CTEKJIa MO HACTOSILIEMY H300PETeHHI0O MOJKHO TaKKe MNPUMEHSATh B JAPYrux o00JacTsX,
HampuMep B aBTOMOOWJIbHOW TMPOMBILILICHHOCTH WM OONACTH H3TOTOBJICHHS 3KPAaHOB
JHCILIEEB.

Jlanee BapHaHTBl OCYINECTBIICHUS HACTOSILEr0 M300peTeHHst OyayT MOMOJHUTEIbHO
OMHUCAaHbl TOJBKO B KAa4eCTBE MPUMEPOB, BMECT€ C HEKOTOPbIMH CPaBHUTEJIbHBIMU
NpUMepaMH, He COOTBETCTBYIOIIMMH HacToslleMy u3oOpereHuro. Crenyromue HpuMepbl
NPENCTaBICHbl B LENAX HIUTOCTPALlMM W HE MpPEAHA3HAuYeHbl IJIsl OTpaHH4YeHUs oObeMa
HACTOSIIEro N300peTeH s

IIpumepsl

PaznuuHble JHCTBI  CTEKJa B COOTBETCTBUM C  HACTOSIIIUM  HM300peTeHHEM
MPOEKTUPOBAJIH/PACCUUTHIBAIN C PA3JIMYHBIMH KOJMYECTBAMU OOINEro COAEpIKaHUs JKeje3a,
ceneHa, 3poust u koOanbTa, B BUAE 3-X TPpynn npuMepos (rpymnmsl 1-3).

Pacuerbl CBETONMPOHULIAEMOCTH U TTAPAMETPOB LIBETA KAXKAOTO JICTA CTEKJIA U3 TPYIII
1-3 ocHoOBBIBaNHMCH Ha criekTpe abcopOumm Kakaoro kpacutens (KoOalbT, celeH, spOuii) B
crekie. Kaknpiii cmektp aOcopOmuu moOJy4aad U3 TOKa3aTelield  CIEKTPaJbHOTO
NPOMYCKaHKs, MPU 3TOM OHM TaK)Ke OIMHUCAaHbI B juTepaTtype. Mcxons u3 KolIu4ecTsa
kpacuteneii (kobanmbTa, ceneHa, 3pOusi) B CTEKJIe, 3aT€M MOXKHO pPAaCCYUTATh MOJYYSHHBIH
criekTp abcopOuMM TOCPENCTBOM pacdeTa B3BEIIEHHOH CyMMbl OTAENBbHBIX TOKa3aTenei
abcopOuuu kxpacuresneil. M1 HakoHel, M3 ATOrO MOJYYEHHOTO CHEKTpa aOCOpPOIMH MOXKHO
OBUIO PacCUYUTATH CBETOMPOHHUIIAEMOCTb U MTAPAMETPhI LIBETA B CIy4ae KaKIOro mpuMepa Iis

3aaHHOHN onTHYecKon AuHbI (4 MM min 500 Mm).
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Crnenyrouiye ONTUYECKUE U LIBETOBbIE CBONWCTBA PACCUMUTHIBAJIN Vsl JIUCTOB CTEKJIA U3
rpynm 1-3:

- ceeronponunaemMocts TLD4 onpenenanu nis TONUIMHBI 4 MM NIPU TEJIECHOM YIJe
o030pa 2° (ucrounuk ceera D65) u nist quanasoHa uiuH BoJiH oT 380 no 780 HM;

- mapametrpbl CIE L* a*b* onpemensnun mnpu MPOXOKIEHHH CO CIEAYIOLIUMH
napameTpamu: HICTOYHUK cBeta D65, 10°, mpu 3HaueHusx Toamuael 4 MM 1 500 mw;

- mmuHy mnonyabcopbumu (HAL, B MM) ompemensid TyTeM OIEHKH JJIUHBI
ONTHYECKOTO TMYTH C LENIbI0 AocTwkeHus 3HadeHusi TLD, pasBaoro 50% TLD, xotopoe
MOKHO OBLIO OBl TMOJNYYHTH JUIA CTEKJIAa C TOJIUHOW, mpuOmmkaromeiics Kk 0 MM (wim
SKBUBAJIEHTHOTO B Cliy4dae crekiia 6e3 adbcopOmum).

B pesynbrate 3nauenne N mpu 4 MM mim 500 MM paccuuThiBaM IO (popmyue:

0 =0%+ 0%
Ipynna 1

ITpumep EX1.1 (cpaBHUTENBHBINH) COOTBETCTBYET TPAAULIMOHHOMY U NMPOU3BOANMOMY
CEpUITHO JINCTY MPO3PAaYHOro CTEeKIIa (BBITyCKaeMOMy Ha pblHKe no Ha3BaHueM "Clearlite®",
¢ o0ImMM conepskaHueM xene3a, coctapisirom 600 ppm) 6e3 kobanbTa, SpOUst UK CeeHa.

IIpumep EX1.2 (cpaBHMUTENbHBIN) COOTBETCTBYET JIUCTY CTEKJIa C COCTaBOM,
HpefyCMaTPUBAKOLIMM O0LIee COAepKaHHe JKeye3a B KOJIMYECTBE, KOTOpoe MOAOOHO TakoMy
KOJIUYECTBY B TPAAULMOHHOM IPO3PAYHOM CTE€KJe, W3BECTHOM W3 YPOBHsS TEXHHKH, B
KOTOPOM MPHUCYTCTBYET HEKOTOPOE KOJIUYECTBO KOOAIbTA U CEJIeHA.

IMpumep EX1.3 (cpaBHHUTENBHBIN) COOTBETCTBYET JIUCTY CTEKJIa C COCTaBOM,
NpeayCMaTPUBAOINUM o0lee CoAepiKaHue >Kejie3a B KOJIMYEeCTBE, IMONOOHOM TaKOMY
KOJMYECTBY B TPAJULMOHHOM I[IPO3PAYHOM CTeKJie, M3BECTHOM M3 YpPOBHS TEXHUKH, B
KOTOPOM TNIPHUCYTCTBYET HEKOTOPOE KOJIUIECTBO HPOHSI.

IMpumep EX1.4 cooTBeTCTByeT JHCTy CTeK/Ia, MpenycMaTpuBaromeMy oobinee
CoZleprKaHue JKeye3a B KOJMUECTBE, KOTOPOe MOJOOHO TAKOMY KOJIMYECTBY B TPAAHLIMOHHOM
NPO3PaYHOM CTEKJIE, U3BECTHOMY M3 YPOBHS T€XHUKH, U B KOTOPOM KOOaJbT, 3pOuii U ceeH
HE MPHUCYTCTBYIOT B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM.

IIpumepsr EXI1.5 - EX1.10 CcOOTBETCTBYIOT JHMCTaM CTE€KJAa B COOTBETCTBUU C
HACTOSIIIUM  H300peTeHueM, MpenyCMaTpPHUBAIOLINM o0Inee CoAepkaHue JKene3a B

KOJIMYCCTBE, HOZ[O6HOM TAKOMY KOJMYECTBY B TPAAULUMOHHOM TIIPO3PAYHOM CTECKIIC,
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M3BECTHOM U3 YPOBHS TEXHUKH, U B KOTOPOM KOOanbT, 3pOuii U CeJeH MPUCYTCTBYIOT B
COOTBETCTBHUH C HACTOSILIUM U300pETEHUEM.

B Ttabmune 1 moka3aHbl pacCYMTAHHbIE ONTUYECKHE W I[BETOBbIE CBOWMCTBA JJIs
npumepoB EX1.1-1.10 w3 rpymmel 1, M HMX COOTBETCTBYIOLIME KOJMYECTBA OOIIEro

COZleprKaHus Kelie3a, koOabTa, CejleHa u 3pOousi.

Tao6auua 1
IIpume

1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 1,10
p

CPABHHTEJIbHbIH 10 HACTOSIIIeMY H300peTeHHI0

Fe203

600 600 600 600 600 600 600 600 600 | 600
(ppm)
Co 0 2,83 0 273 | 2,50 | 2,17 | 186 | 1,54 | 1,42 | 0,59
(ppm)
Se 0 1,95 0 1,88 | 1,71 | 1,49 | 129 | 1,08 | 1,00 | 0,52
(ppm)
El‘203

0 0 1026 30 100 203 300 400 440 | 700
(ppm)
ErO0s/ | 0o | 171 ] 005 | 017 | 034 | 050 | 066 | 073 | 1,17
Fe203
TLD4 90,7 | 883 | 902 | 883 | 885 | 88,7 | 889 | 89,1 | 89,2 | 897
(%)
%
a 0,62 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,035
4 MM
%
b 0,298 | 0,081 | 0,003 | 0,081 | 0,081 | 0,082 | 0,082 | 0,082 | 0,082 | 0,082
4 MM
Nyww | 0,68 | 0,09 | 0,03 | 0,088 | 0,088 | 0,088 | 0,089 | 0,089 | 0,089 | 0,089
a* 425 | 0,19 | -183 | 0,139 | -0,084 | -0,635 | -1,41 | -2,51 | -3,03 | -7,93
500 mm
b* 174 | 127 | 721 | 141 | 1,79 | 245 | 322 | 410 | 447 | 748
500 mm
Nsoos | 45,5 | 129 | 197 | 1,42 | 1,79 | 2,53 | 3,51 | 481 | 540 | 10,9
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HAL 238 71 181 72 75 80 87 94 97 126

(mMm)

Pesynprars! ans EX1.1-1.10 nokaseiBarot, 4rto:

- EXI1.1 (mpospaunoe crexno 6e3 Se, Co wmnmu Er) umeer He sBisrouinecs
HeliTpanbHbIMU Kpast (Nspoyy Haneko or O, Kpas NpU BHU3YaJbHON OIIEHKE BBITVIAAAT
3eJIEHOBAThIMH), HO TIOKA3bIBAET OYE€Hb BBICOKYIO SIPKOCTh KpaeB (BBICOKOE 3HAYEHHUE IS
HAL o3HaudaeT, 9TO Kpasi BBIDJIAASAT O4YEHb SIPKHMU),

- EX1.2 (mpo3paunoe crekio ¢ Se, Co) moka3piBaeT OYEHb XOPOIIYID HEUTPATbHOCTD
aucTa (3HaueHue Ny vy SBIISIETCA BecbMa Om3kuM K 0), a HelTpanbHOCTD Kpast (Nsoo wy TAKKE
SIBJISIETCS OUeHb HU3koM). OIHAKO 3TO MOKa3biBaeT 3HauuTeNbHOEe cHInkeHue TLD4 (-1,4%),
npu 3ToM 3HaueHue HAL sBrnsercs odeHb HU3KUM IO CPaBHEHMIO C MPO3PAYHBIM CTEKJIOM
EX1.1, o3Hauasi, 4TO SPKOCTH €ro KpaeB SBJSIETCS OYEeHb HU3KOW, W, TaKUM O0Opasom,
BHEITHUH BUJA KPaeB I JIUCTa JIUHOU S00 MM SIBJISIETCS TEMHBIM/TEMHOBATHIM (BBITJISIIIST
OKpAIIEHHBIM B CEPbIN);

- EX1.3 (mpo3paunoe crekio ¢ Er) umeer 3nauenue TLD4, koTopoe monaep kuBaeTcst
MIPAKTUYECKU HA YPOBHE 3Ha4YeHWsl s mpo3payHoro crexkna EX1.1, npu sTOoM 3HaueHue
HAL, xoropoe siBisieTcsi BecbMa BBICOKMM IO cpaBHeHHr0 ¢ EX1.2 u nocturaer takoro B
cinydae EX1.1, o3HavaeT, 4TO SIPKOCTb €r0 KpaeB SIBJIAETCA YAOBJIETBOpUTENbHON. OmHAKO
naxe ecnu EX1.3 mokas3plBaeT OYE€Hb XOPOLIYI0 HEUTPANIbHOCTH JHCTA (3HaueHUE Ny
sBJISIETCsT BechbMa Onu3kuM K 0), HEHTPANIbHOCTb €ro Kpas sBJsieTcsi oueHb HH3KOU (Nsoo wy
SIBJIIETCSI BBICOKUM, Kpasi BU3yaJIbHO BBITJIAST OKPALICHHBIMHU B JKEJIThIN/3€JICHbIH LIBET),

- EX1.4-1.10 (npospaunoe crexno ¢ Co, Se, Er B COOTBETCTBUM C HACTOSILINM
n300peTeHNeM) TMO3BOJISIIOT JOCTHYL LM HACTOALIEr0 HM300peTeHHs B MPO3PAvyHOU
CTEKJITHHOW MAaTpULle, & HMMEHHO JOCTHYb BBICOKOHEHTPAIbHBIX/BBICOKOAXPOMATHUECKUX
KpaeB (Nsoo v SIBJISIETCS] HU3KUM WJIH OUY€Hb HU3KHM B 3aBHCHMOCTH OT KOJIMUECTB KaKAOTO U3
Se, Co, Er,03) Bmecte ¢ Gonee BbicOkOi sipkocThio kpaeB (HAL), yem B ciayuae EX1.2, ¢
noaaepkanueM npu 3toM TLD4 Ha odeHb XOpolieM ypoBHE (HECKOJBKO CHIDKEHHOM IO
CPaBHEHHIO C TPaJULIMOHHBIM npo3pauHbiM crekioM EXI1.1, no ysBenuueHHoiM Ha 0,3% -

1,4% o cpasrenuto ¢ EX1.2).
I pynna 2
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IIpumep EX2.1 (cpaBHUTENBHBIN) COOTBETCTBYET TPAAMLMOHHOMY JIMCTY CTEKJA C
HH3KUM COZEpKaHHeM skene3a (C oOIMM COfepKaHnueM JKejie3a, COCTaBIoIMMUM ~260 ppm)
0e3 kobanbTa, SpOust UK CeNleHa.

IMpumep EX2.2 (cpaBHHUTENbHBIN) COOTBETCTBYET JIUCTY CTEKJIa C COCTaBOM,
NpeayCcMaTPUBAIOINUM o0lee COoAepiKaHue Kejle3a B KOJIMYEeCTBE, IMONOOHOM TaKOMY
Konu4ecTBy B ciydae EX2.1, B KOTOPOM MPHUCYTCTBYET HEKOTOPOE KOJUYECTBO KOOAIbTa U
CEJICHa.

IMpumep EX2.3 (cpaBHHUTENBHBIH) COOTBETCTBYET JIUCTY CTEKIa C COCTaBOM,
NpeayCMaTPUBAOINUM o0lIee CoAepiKaHue >Kejle3a B KOJIMYECTBE, IMOJOOHOM TaKOMY
konudecTBy B EX2.1, B KOTOPOM IPUCYTCTBYET HEKOTOPOE KOJIUUECTBO IPOHSL.

Ilpumepsr EX24-EX2.7 COOTBETCTBYIOT JINCTaM CT€KJa B COOTBETCTBUM C
HACTOSIIMUM  W300peTeHHeM, MpenyCMaTpUBAIOIIMM olliee CcopepikaHue okenesa B
KOJINYECTBE, MOJOOHOM TAaKOMYy KOJIMYECTBY B TPAAMLHUOHHOM CTE€KJIE C HU3KUM
COZIeprKaHNEM JKeJe3a, U3BECTHOM U3 ypoBHs TexHuKH (EX2.1), u B koTOopom koOanbT, 3pomii
U CEJIeH MPUCYTCTBYIOT B COOTBETCTBHHU C HACTOSLINM H300PETEHUEM.

B Ttabmune 2 mnokasaHbl pacCUMTAaHHbIE ONTHYECKHE W I[BETOBbIE CBOMCTBA MJIS
npumepoB EX2.1-2.7 u3 rpymnmel 2, 1 UX COOTBETCTBYIOLINE KOJIUYECTBA OOIIEro COMePKaHHs

JKenesa, KobanbTa, celieHa u 3pOowus.

Tao6auua 2
Hpumep 2,1 2,2 2,3 2,4 2,5 2,6 2,7
CPABHUTEJIbHBIN 10 HACTOSIIIeMY H300peTeHHI0
Fe,05 260 260 260 260 260 260 260
(ppm)
Co
0 1,22 0 1,12 0,9 0,58 0,26
(ppm)
Se 0 1,40 0 1,29 1,04 0,71 0,39
(ppm)
El‘203
0 0 440 30 100 200 300
(ppm)
Er,0s/ 0 0 1,69 0,12 0,38 0,77 1,15
Fe203
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TLD4

91,3 90,3 91,1 90,3 90,5 90,7 90,9
(%)
3
a -0,249 0,035 0,035 0,035 0,035 0,035 0,035
4 MM
b* 0,176 0,082 0,047 0,082 0,082 0,082 0,082
4 Mmm

N4 um 0,305 0,089 0,059 0,089 0,089 0,089 0,089

E3
a -26,22 0,24 -9.,60 0,16 -0,39 -1,96 -4,53
500 mm
b*
9,98 0,71 2,67 0,85 1,34 2,30 3,61
500 mm
N300 vt 28,06 0,75 9,96 0,86 1,40 3,02 5,80
HAL 545 164 419 171 190 229 291
(Mm)

Pesynbrars! qia EX2.1-2.7 nokaseisaror, 4ro:

- EX2.1 (6e3 Se, Co unu Er) umeer He siBstrornmecs: HeHTpambHbIME Kpast (Nsoo yu
XapaKTepU3yeTCcsi OUeHb BBICOKMMM 3HAUYEHUsMM, Kpas NPU BU3YaJbHON OLIEHKE BBIMJISAAT
JKENITO-3€JIEHbIMU ), HO TIOKa3bIBA€T OUEHb BBICOKYIO SPKOCTh KpaeB (BBICOKOE 3HAUEHHUE IS
HAL o3nHavaer, 4To Kpast BBITJISIAAT OYEHb SIPKUMH),

- EX2.2 (c Se, Co) nokas3piBaeT Ou€Hb XOPOLIYI0 HEUTPaNbHOCTH JIUCTA (3HAYEHHE
N4y sIBIISIETCST BECbMa OTM3KUM K 0), a HeWTpambHOCTh Kpast (Nsoo yy TAKXKE SBISIETCS OYECHD
HU3KO0#). OTHaKO 3TO MOKa3bIBaeT 3HaUnTeNbHOE CHIKeHne TLD4 (-1%), npu 5TOM 3HaUeHue
HAL sBnsercs oueHb Hu3kuM mno cpaBHeHnio ¢ EX1.1, o3Hauasi, 4TO SIPKOCTh €ro Kpaes
SIBJIIETCSL OY€Hb HU3KOM, M, TAKMM O0Opa3oM, BHEIIHUI BUA KpaeB AJs JUCTa JUIHHON 500 MM
SIBJIIETCSI TEMHBIM/TEMHOBATBIM (BBIJIIAUT OKPALIEHHBIM B CEPBIi),

- EX2.3 (c Er) umeer 3nauenne TLD4, koTopoe sIBISIETCS JIYYLINM, Y€M B Cllydae
EX2.2, n 3nauenue HAL, koropoe siBisieTcsi BeCbMa BBICOKMM 10 cpaBHeHMIO ¢ EX2.2 u
NOCTUraeT Takoro 3HadeHus B ciaydae EX2.1, o3Hauas, 4TO SPKOCTb €ro Kpaes sBISIETCS
ynosierBoputenbHoil. OpHako paxe ecnu  EX2.3  nokaseiBaeT O4YeHb  XOpPOLIYIO
HEHTPaIbHOCTD JIUCTA (3HaUEHHUE Ny \y SBISIETCS BecbMa On3kuM K 0), HEUTPAJIbHOCTH €ro
Kpast siBysieTcst odeHb HU3KOU (Nsgoyy SBISIETCS BBICOKHM, Kpasl BBITJIIAT OKPALIEHHBIMU B

JKEJITBIN/3eJICHbIN),



10

15

20

25

21

- EX2.4-2.7 (¢ Co, Se, Er B COOTBETCTBUH C HACTOSIIIUM HM300pETEHHEM) MO3BOJISIOT
AOCTHYb LIEJIU HACTOSINEro M300peTeHHs] B CTEKISIHHOW MAaTpHLe ¢ HU3KUM COJep KaHHEeM
xKenesa, ¢ oOmmMM coxmepkaHueM kenmesa 200 ppm, a HWMEHHO JOCTHYb OYEHb
HeWTpanbHbIX/axpoMaTHiecKux KpaeB (Nsoowy SBJISETCS HU3KUM WIM O4YeHb HU3KUM B
3aBUCHMOCTH OT KojimuecTB kaxkaoro u3 Se, Co, Er,O3) BMecTe ¢ Gojiee BBICOKOH SIPKOCTBEO
kpaes (HAL), uem B EX2.2, npu nognepskannu TLD4 Ha oueHb XOpolieM ypoBHE (HEMHOTO
CHIKEHHOM I10 CPaBHEHHUIO C KJIACCUYECKUM Mpo3pauHbiM cTeksioM EX1.1, HO Takum xe nnu
yBesm4eHHbIM Ha 0,2% - 0,6% mo cpaBHermto ¢ EX2.2).

I pynna 3

ITpumep EX3.1 (cpaBHHUTENBHBIH) COOTBETCTBYET KJIACCHUYECKOMY JIUCTY CTEKJIa C
HHU3KHUM COZEp KaHUEM >kene3a (¢ O0IMM Cofep KaHHueM JKene3a, COCTaBIsomuM ~120 ppm)
0e3 kobanbTa, SpOus WK CeeHa.

IIpumep EX3.2 (cpaBHHUTENbHBIN) COOTBETCTBYET JIMCTY CTEKJIa C COCTaBOM,
NpeAyCMaTPUBAIOIUM O0IIee CoepKaHue KeJie3a B KOJMYECTBE, KOTOPOe MOAO0HO TaKOMY
konndecTBy B EX3.1, B KOTOPOM NPUCYTCTBYET HEKOTOPOE KOJIMUECTBO KOOAIbTA H CEJIEHA.

IIpumep EX3.3 (cpaBHHUTENbHBIN) COOTBETCTBYET JIUCTY CTEKJIa C COCTaBOM,
NpeAyCMaTPUBAIOINUM O0lIee CoNepKaHHe KeJie3a B KOJIMYECTBE, KOTOPOe MOAOOHO TaKOMy
xonnuecTBy B EX3.1, B KOTOpPOM NMPHUCYTCTBYET HEKOTOPOE KOJIMUECTBO KOOabTa U 3pOusi.

IIpumepsr EX3.4-EX3.6 COOTBETCTBYIOT JIUCTAM CTEKJA B COOTBETCTBHUH C
HACTOSIIMM  M300peTeHHeM, TNpenyCMaTpHBAIOLIMM oOIlee COAep’kaHWe Kene3a B
KOJINYECTBE, KOTOPOE MOAOOHO TAKOMY KOJHMYECTBY B TPATUIMOHHOM CTEKJIE C HU3KUM
COZIepKaHUEM JKeJle3a, U3BECTHOM M3 ypoBHs TexHUKHU (EX3.1), u B koTopom kobanbT, 3pOuii
U CEJICH MPUCYTCTBYIOT B COOTBETCTBHHU C HACTOSLINM U300PETEHUEM.

B Ttabmuue 3 moka3aHbl pPAaCCUMTAHHBIC ONTUYECKHE W I[BETOBbIE CBOWMCTBA IS
npumMepoB EX3.1-3.6 u3 rpynmel 3 1 UX COOTBETCTBYIOIIHE KOJNYECTBA OOIIEro COMepKaHUs
JKenesa, kobasbTa, cejieHa u Spous.

Taoauua 3

Mpumep | 3,1 32 3,3 3.4 3,5 3,6

10 HACTOALEMY
CPAaBHHUTEJIbHBIN
H300peTeHunIo
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Fe,0s 120 120 120 120 120 120
(ppm)
Co
0 0,56 0 0,46 0,24 0,08
(ppm)
Se 0 1,05 0 0,88 0,49 0,24
(ppm)
Er;0; 0 0 203 30 100 150
(ppm)
Er;04/ 0 0 1,69 0,25 0,83 1,25
Fe203
TLD4 91,6 91,1 91,5 91,2 91,3 91,4
(%)
%
a -0,10 0,04 0,07 0,04 0,03 0,04
4 Mmm
b*
0,13 0,08 0,07 0,08 0,08 0,08
4 mm
Ni ains 0,16 0,09 0,07 0,09 0,09 0,09
a*
14,22 0,09 3,43 -0,85 -0,85 -1,88
500 mm
b*
5,13 0,33 0,31 0,85 0,85 1,43
500 mm
N500 anns 15,11 0,35 3,44 0,44 1,20 2,36
HAL 1188 356 908 391 515 680
(mm)

Pesynbrars! aisg EX3.1-3.6 nokassisaroT, 4ro:

- EX3.1 (6e3 Se, Co unu Er) umeer He siBysirornuiecss HeATpambHbIME Kpast (Nsoo yu
XapaKTEePU3yeTCsl OUEHb BBICOKUMH 3HAUEHHMSIMH, Kpas MPU BU3YaJbHOH OLIEHKE BBIMJISAISAT
JKEJITO-3€JIEHBIMH ), HO TOKAa3bIBAET OYEHDb BBICOKYIO SIPKOCTh KpaeB (OUeHb BBICOKOE 3HAUCHUE
st HAL o3Hagaer, 4To Kpasi BBIJISIASIT OUeHb SIPKUMH);

- EX3.2 (c Se, Co) noka3plBaeT OU€Hb XOPOILIYI0 HEHTPAIBbHOCTD JIUCTA (3HAUEHUE
Ny vy sIBIISIETCST BeCbMa OM3KkuM K 0), a HeHTpanbHOCTh Kpast (Nsoo yy TAKXKE SBISIETCS OYEHD
HU3KOoH). OnmHako 3TO MOKa3blBaeT 3HauuTenbHoe cHibkeHHne TLD4 (-0,5%), mpu 3Tom

3HaueHne HAL sBnsercsa Huskum no cpaBHeHuio ¢ EX3.1, o3Hauas, 4TO SpPKOCTh €ro Kpaes
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ABIIIETCS HM3KOW, W, TakUM o0pa3oM, BHEUIHUN BMJ KpaeB A jucta AnuHOH 500 MM
SIBJISIETCS] TEMHBIM/TEMHOBATBIM (BBITJIIAUT OKPALICHHBIM B CEPBIi);

- EX3.3 (c Er) umeer 3nauenne TLD4, koTopoe sIBIS€TCS JIyYIIUM, Y€M B CIydae
EX3.2, mpu stom 3HaueHue HAL sBisieTcss BecbMa BBICOKMM IO cpaBHeHMIO ¢ EX3.2 u
nocruraer Takoro B ciaydae EX3.1, o3Hauas, 4YTO SPKOCTb €ro KpaeB SBISAETCS B
3HAYUTENBHON CTeNeHU yaoBierBopurenbHol. Onnako naxe ecnu EX3.3 mokasbiBaeT oueHb
XOPOIIYK) HEUTPaJbHOCTh JHCTa (3HAYeHHe Ny, SIBISETCS BecbMa Omm3kuM K 0),
HEUTPaNbHOCTh €ro Kpasi sBisieTcsi HU3KOH (Nsooyy SBISIETCS BBICOKMM, Kpasi BBIMJISIST
OKpAIIEHHBIMHU B JKEJITHIN);

- EX3.4-3.6 (¢ Co, Se, Er B COOTBETCTBHU C HACTOSLINM HU300PETEHHEM) MO3BOJISIOT
JOOCTUYb LEJIN HACTOSIIEr0 M300peTeHHs B CTEKISIHHOM MaTpHIle C HU3KHUM COZEp’KaHHEM
JKene3a, B KOTOpoi ofiiee conmeprkaHue >xene3a cocraBisger 120 ppm, a UMEHHO JOCTUYb
BBICOKOHENUTPAJIbHBIX/BBICOKOAXPOMATHIECKUX KPaeB (Nsogyy SBISIETCS HU3KHM WM OYEHb
HU3KUM B 3aBUCUMOCTHU OT KojimuecTB Kaxkaoro u3 Se, Co, Er,O;) Bmecte ¢ 6osee BBICOKOU
apkoctbio kpaeB (HAL), uem B ciyuae EX3.2, ¢ mogaep:kanuem npu 3toM TLD4 Ha oueHs
XOpOoIIeM YpOoBHE (HECKOJbKO CHHKEHHOM 1o cpaBHeHUi0 ¢ EX3.1, HO yBeln4eHHOM Ha
0,1% - 0,3% 1o cpaBHeHuto ¢ EX3.2).

I pynna 4

IToMUMO pacCUMTAaHHBIX MPUMEPOB, B JA0OPATOPUU MOJYHYaIH PA3JIHMYHbIE JIHCTHI
CTeKJIa B COOTBETCTBUU C HACTOSIIIMM H300pEeTEHHEeM C Pa3IMYHbIMH KOJHMYECTBAMH JKEJe3a,
ceyieHa, kobayibTa W 3pOUST HA OCHOBE TPAAMIIMOHHOW OCHOBHOW H3BECTKOBO-HATPUEBOMU
CTEKJITHHON MaTPHLBL

Jns monyueHust oOpasnoB W3 Tpynmbl 4 HMCXOOHBIE MaTepHasibl CMELIUBAIN B
nopoImkooOpa3Hoil (opMe W TMOMEINajd B TUTENb Uil IUIABJICHUS B COOTBETCTBHH C
TPaAULIMOHHON MPEABAPUTENILHO ONPEAEIEHHON OCHOBHON HATPUEBO-KAJIbLIMEBO-CUITUKATHON
CTEKJITHHOW MAaTpHIEH, B KOTOPYIO NOOABISLIN MCXOAHBIE MAaTEPUAIbI, BKIIIOYAIOIINE CEJICH,
w/van KoOanbT, w/wim 3pOWil B Pa3IUYHBIX KOJMYECTBAX, B 3aBUCUMOCTH OT LEJIEBBIX
noKasaresel CoepKaHus B KOHEYHOM COCTaBe (CJIEOYET OTMETHTD, YTO JKEJIe30 MO0 MEHbIIEH
Mepe YacTUYHO YK€ MPUCYTCTBYET B HCXOAHBIX MaTepHalax OCHOBHOIO COCTaBa B BUIE
npumecu). KommuectBo Si0; B oOpa3max cTekjia U3MEHSJIM B 3aBHCHMOCTH OT KOJHYECTB
olwiero conep:kaHus skene3a, kodanbra, cefieHa u 3poust mis noctkenus 100% mo obmemy

BECY.
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Hcnonb3oBany CleayroLy0 OCHOBHYIO CTEKJISHHYIO MaTpHLY:

Komnonent [Bec. %]

CaO 7,80

K,0 0,015

Na,O 13,68

TiO, 0,02

Al,O; 1,36

MgO 4,44

SO3 0,42

Si0, B  komnuectse It
noctkerus: 100%

ITpumep EX4.1 (cpaBHUTENBHBIN) COOTBETCTBYET TPAIMUIMOHHOMY JIUCTY CTEKJA C
HHU3KUM COZEp KaHUEM >kene3a (¢ o0IMM cofep KaHueM JKenne3a, COCTaBIsommM ~120 ppm)
0e3 kobanbTa, SpOus WK CeeHa.

IIpumep EX4.2 (cpaBHMTENbHBIH) COOTBETCTBYET JIUCTY CTEKJIa C COCTaBOM,
NpeayCcMaTPUBAOIIUM OOlee COAep)KaHHe >Kejle3a B KOJIWYECTBE, IONOOHOM TaKOMY
konudecTBy B EX4.1, B KOTOpOM IMPUCYTCTBYET HEKOTOPOE KOJUUECTBO KOOAIbTA U CEJIeHA.

ITpumep EX4.3-4.4 (cpaBHHUTENbHBIH) COOTBETCTBYET JIUCTAM CTEKJIA C COCTABOM,
npefyCMaTpUBAOLIMM  oflee CoAepikaHHe JKele3a B KOJIMYECTBE, IOJOOHOM TaKoMy
konuvectBy B EX4.1, B KOTOpOM MPUCYTCTBYET HEKOTOPOE KOJUYECTBO SPOUSL.

IIpumep EX4.5 cOOTBETCTBYeT JHUCTYy CTE€KJIa B COOTBETCTBUM C HACTOSIIUM
n300peTeHneM, NPEeAyCMAaTPUBAIOIIUM O0IIee COAepIKaHUE JKejle3a B KOJIHYECTBE, KOTOPOE
NOJO0HO TaKOMY KOJHYECTBY B TPAJUILMOHHOM CTEKJIE C HHU3KHUM CONEp’KaHHEM JKeliesa,
M3BEeCTHOM M3 ypoBHs TexHUkH (EX4.1), u B koTopoM K0bajbT, 3pOHii U CEJIeH NPUCYTCTBYIOT
B COOTBETCTBHH C HACTOSIIIIM U300pETEHUEM.

OnTuueckue CBOMCTBAa Ka)XAOro JIMCTa CTeKJa W3 TIpynnbl 4 onpenessuii Ha
cnektpodoromerpe Perkin Elmer Lambda 950, ocnamenHom uHTerpupyromei chepoi
nuameTpoM 150 MM, U, B HaCTHOCTH:

- npontyckaHue ceera TLD4 onpenensnu B ciy4ae TOMUHBI 4 MM IIPU TEJIECHOM YIJie
o03opa 2° (ucrounuk cera D65) m mns amamasona mmH BosiH oT 380 no 780 HM, Takke

OTIPENENISUTH TIPH TEJIECHOM yriie 0030pa 2° (uctouHuk csera DOS);
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- mapamerpel CIE L*a*b* ompenmemsuii B TNpPOMyCKaHWH CO  CIEAYIOLIUMH
napamMeTpamMu HM3MepeHus: UCTOYHUK cBeta D65, 10°, mpu 3Ha4YeHUSX TOJILIUHBI 4 MM U
500 mm;

- nmmuHy mnonyadcopbuum (HAL, B MM) ompeneisuii NyTeM OLEHKH JJTHHBI
ONTHYECKOTO TMYTH C LEJbI NocTkeHus 3HadeHuss TLD, paBaoro 50% TLD, xotopoe
MOKHO ObLIO OBl MOJYyYMTH JUIA CTEKJAa C TOJIMUHOW, mpuOmmkaromerics Kk 0 MM (wim
SKBUBAJIEHTHOTO B Cliy4dae creka 6e3 adbcopOmum).

CocraBbl M ONTHYECKHE CBOWCTBA, M3MEPEHHBIC ISl JICTOB CTEKJAa W3 TPYIIBI 4,

oKaszaHbl B Tadaune 4.

Taoauua 4

Tpumep 4,1 4,2 4,3 4,4 4,5

mo

HACTOAILIEC

CPABHHTEJIbHBIH My

u3o0pereH

HI0

Fe;0s 122 126 121 96 128
(ppm)

Co 0 0,55 0 0 0,65
(ppm)

Se 0 1,1 0 0 0,6
(ppm)

Er20; 0 0 300 120 85
(ppm)

Er,04/ 0 0 2,48 125 0,66
Fe203

TLD4 91,52 90,92 91,35 | 91,34 91,25
(%)
%

a 0,15 -0,02 -0,01 -0,09 -0,04
4 Mm
3

b 0,23 0,08 0,16 0,08 0,08
4 Mm
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N4 v 0,27 0,08 0,16 0,12 0,09
a*
-20,05 -4.31 -9,66 -12,47 -7,69
500 mm
b*
14,98 -0,48 10,12 0,22 -0,50
500 mm
N500 v 25,03 4.34 13,99 12,47 7,29
HAL 1761 341 809 784 614
(Mm)
I pynna 5

Hekoropble nMCTBI HaTPUEBO-KaJbLMEBO-CUIMKATHOIO CTEKJa B COOTBETCTBUU C
HACTOSIIIUM  M300pETeHHEM TMONy4YaJd B MPOMBIIUICHHBIX YCJIOBHUSX C  I[TOMOIIBIO
TPAOULIIOHHOTO W M3BECTHOrO crocoba B Te4Yd JUisd HM3TOTOBJIEHHUS (ioaT-CTekia s
KPyIHOMacIITabHOTO MPOU3BOZICTBA C PA3IMYHBIMH KOJIMYECTBAMH JKEJIe3a, CelieHa, KoOabTa
1 5pOusi B TPAAULIMOHHONW OCHOBHOHN M3BECTKOBO-HATPUEBOH CTEKIITHHON MaTpHLIE.

ITpumep EXS.1 (cpaBHUTENBHBIN) COOTBETCTBYET TPAAMLIMOHHOMY JIMCTY CTEKJA C
HU3KUM COZIep KaHueM >kene3a (¢ o0ImuM coieprkaHueM skesesa, cocrasisomum ~200 ppm)
0e3 kobanbTa, SpOust UK CeNleHa.

IIpumep EXS5.2 cooTBeTCTByeT JHMCTYy CTE€KJIa B COOTBETCTBUM C HACTOSIIIUM
n300peTeHneM, MpeayCcMaTpUBAOIIUM ollIee COAep’KaHHe JKejle3a B KOJIMYECTBE, KOTOPOe
NOJO0OHO TaKOMY KOJMYECTBY B TPAJULMOHHOM CTEKJE€ C HU3KUM COJEp’KAaHHEM Kejesa,
u3BeCTHOM H3 ypoBHs TexHuku (EXS.1), u B koTopom k00ajbT, 3pOuii U CEeJIeH NPUCYTCTBYIOT
B COOTBETCTBHH C HACTOSIIIIM U300pETEHUEM.

CocTaBpl U ONTHYECKUE CBOMCTBA, U3MEPEHHbIE AJS JIMCTOB CTEKJa U3 IPYNIbI S,
NoKa3aHbl B Tabsure 5.

Taoauma 5

IIpumep 5,1 5,2

CPABHHUTEJIBH MO0 HACTOALIEMY

V)

bIH H300peTeHuIo
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Fezo3 202 190
(ppm)
Co 0 12
(ppm)
Se 0 0.5
(ppm)
El‘203 O 80
(ppm)
El‘zOs/ 0 0’42
Fe203
TLD4 91,4 89,95
(%)
a*
-0,26 0,01
4 Mmm
b* 0.13 0,09
4 mm
N4 MM 0,29 0,09
£
a 229,78 21,49
500 mm
*
b 6,01 104
500 mm
NSOO MM 30,38 1,82
HAL 962 147

(mm)
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OOPMYVYIJIA U3OBPETEHUSA
1. JIucT cTekiia, UMEIOLINH COCTaB, KOTOPBIN MPEeNyCMaTPUBAET CIEAYIOIIEe:

ob1ee conepskanue xenesa (B nepecyere Ha Fe,03)20-750 ppm,;

ceneH (B mepecuere Ha Se) 0,1-<3 ppm;

kobasbT (B mepecyere Ha Co) 0,05-5 ppm u

coornoluenue Er,O3/Fe, 05 0,1-1,5.

2. JIuct crexkna mo mpeablaylieMy IYHKTY, OTJIMHAKOLIUNICS TEM, YTO COCTaB

npeaycmarpusaet cootHomenune Er,O3/Fe;Os, cocrasmsiromee < 1,3,

3. Jlucra crekyia 1o JEo0OoMy U3 MPENbIIYLUINX MYHKTOB, OTIHYAIOIIUNCS TEM, YTO
cocraB mpenycmarpuBaeT cootHomenne Er,0s/Fe, 03, cocrapstomee > 0,2.

4. JIucT crekia mo JIoOOMy U3 MPENbIIYIINX MYHKTOB, OTJIMYAIOIIUICS TEM, YTO
COCTaB COJEPKUT Se B konudecTse < 2,5 ppm.

5. JIuct crexna mo mpenbIAylIEeMy MYHKTY, OTJIMYAKOLUNUCA TEM, 4TO COCTaB
CONIEPKUT Se B KoJauuecTse < 2 ppm.

6. JIuct crekia mo JoOOMy U3 MPENbIIYLINX MYHKTOB, OTJIMYAIOIIUICS TEM, YTO
coctas conepxut Er,O3 B konudectse > 10 ppm.

7. JIuct crexna Mo mpeablAyIleMy IYyHKTY, OTJIMYAKOLIUKUCA TEM, 4TO COCTaB
coxepxut Er,O3; B konudectse > 20 ppm.

8. Juct crexkna mo mpeablAyLieMy MYHKTY, OTJIMYAIOIIMICA TE€M, 4YTO COCTaB
conep:xxut Er,O3 B konuuectse < 800 ppm.

9. JIuct crekia mo JIoOOMy U3 MPENbINYLINX MYHKTOB, OTJIMYAIOLIUICS TEM, YTO
COCTaB MpeayCcMaTPUBAET O0IIee CoepikaHue xenesa, cocrapsiromiee 20-600 ppm.

10. JIuct crexkna mo mpeablayIIEeMy IYHKTY, OTJIMYAKOLIUNICS TEM, YTO COCTaB
npeaycMaTpuBaeT odInee coaepikaHue xenesa, cocrapistomee 20-400 ppm.

11. JIuct crexna Mo mpeabIAyIIEeMy MYHKTY, OTJIMHAKOLIUNICS TeM, 4TO COCTaB
comepxxut Co B konuuectse 0,05-2 ppm.

12. JIucT crekia mo JIoOOMy U3 MPENbITYIINX MYHKTOB, OTIMYAIOIIUICS TEM, YTO
COCTaB MpenycMaTpUBaET oIIee conepkanue xenesa, cocrapisironiee 20-200 ppm.

13. JIuct crexna mo mpeablaylIEeMy MNYHKTY, OTJIMHAKOLIMUKUCA TE€M, 4TO COCTaB
comepxxut Co B konuuectse 0,05-1,5 ppm.

14. JIucT crekia mo JoOOMy U3 MPENbITYLINX MYHKTOB, OTIMYAIOLIUICA TEM, YTO

OH XapakTepu3yercst Nsoo v < 15.
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15. Jlucr crekna nmo n000My W3 MPEAbITYLUINX MYHKTOB, OTJIMYAIOLIUICS TEM, YTO

nuct xapakrepusyercst TLD4 > 87%.
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