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High-temperature Raman spectroscopy of soda-lime-silica glass melts containing Na;SOs --Chemical
state of sulfate ions in glass melts--/ ON. Kabashima, T. Yano, S. Shibata (Tokyo Institute of
Technology) / High-temperature Raman spectra of sulfate-containing soda-lime-silica glass melts are
collected and the Raman shift of S-O stretching vibration bands are detected as functions of the
composition and the temperature. Sulfate ions are known as the important refining chemical agent of
glass melts and their chemical states are discussed from the results of Raman spectra.
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ASADHETOLRIZEVWT, RVRXELURMBLELGIFBDEREREZHOMNCT S LIEEHT
EETHD, Y4HARETRHY—FSAMLASRAOBRICERBEENELZHEL. EERECERT S %
EORADRELZTORE, BLUASRIZEZZEEIZOVTHELTWS[1-3], ZOF T, KD
i (Na,S0,) ZEF S AT AMRICH LTERBEELELELI-HE. MEBMNSJANKEL. HIE
NOEHEFEETITAEBER)N, UHICEEL TV ESEEZEONCELSE, FP1 T UICkPEER
BEREEBIEDINREZLE0TIEARESNA TSR], BERAICE TS REDFHEEMKEIZOL
TIEHBAIATWEWLA, BE, EREELEICL >THRIBEOSENFREIhIz-HEHBILTL
b, ROMTEZEFNE LTLELAVLVLNTEY., ASABMEBDICETIRIBOLEREEZRAE - 7
fddislE. NENDEREBERDBRICKELERLHD, TITAMARTIK, EHREICTHERS
FARMBOEERMICHALTVASSITUAREEANT, BAORVEERY — ¥4 LA AR
BOBERI I UMEAEZTL., ATRABBRPICHETERVBEOILFKELHE - F@EL 1=,

[=E&]

(1)#8 X % (Na»S04,CaS04)=(100,0),(80,20),(60,40),(40,60),(20,80),(0,100)(mol%) D E| & TE b & & =5
BRIEHROEESY. QB AAKICEKVERLEBLADY =554 L) DHSAHR : xNa,0-
(25.4-x)Ca0-74.6Si0z(mol%) x=10.7,13.3,20.1 ZHKARDIERM - FRINOD 2 FEFET D, i+ 6 )%
FMNHRELT, 1500°CHALERFEFCHRESHBICOVNTEAMEIEE TSIV UHELAEZTo1=, AlIE
[CRAWERZERIL, BHEXICEHVREEEZET 5/VLAL—HF—(SHG Nd:YAG)ZRAWTS Y UEE %
MCRBRIE, BRETICHIANSARMEI S THERETERELARY MLABLNELSEEL
30 THS, BEAME, DEBRIUFFICHRE SN-FHELN 10m O PtFBICERF LT,

[(#ER - HE]
BFHBOFREBISREESYIx L TRIE LTz 1300°CTD S Y U ARY ML%F Fig1 IZRT . S-O x#diE
EEITRBEN S 1000cm” EED/NAY FABEBICEANSA TV S, REROEHE. BHETERIZHS
FEE—VMBMERKBIAS T L, MEAICBLWTKRELREEARO OGN, T, E—VHEZE
LEBE L1=35 A . NaSOs DEIENETTAICONTE—VRENTEHBAANL T FLTOWK OLHERT
b, Fig2 IZ, V= SALATABBICHLTIIVARY MLEREL, ROBEEATIRADR
RY MDD RIVBEESEFLRVWHAHSRADARY FLEELSIWN S IUERRY MLETRYT, $-0 HF
HEREICBE S NS 1000cm SEFED/NY RHAREICROON, HS5RRIBEMRL TS SO, £/



1300°C
x = 100 WWWMWWW
mMW
wggwww
x =80

1000°C ™
li£,,~/\\M__/&#&

900°C

~ 3
3 < | sooC
~ gl T v oy
) £
=4 g
w o
& | x=40 g 700°C
= —_
=y
600°C
x =20 500°C
x=0 25T
| | | | | 1 | 1
1400 1200 1000 800 600 400 1400 1200 1000 800 600 400
Raman shift (cm™) Raman shift (cm™1)
Fig.1 Raman spectra of the molten mixed-sulfate Fig. 2 Differential Raman spectra between the sulfate-containing
- - o system and sulfate-free one with the composition of 13.3Na,0-
salts of (100-)Naz504-xCaS04 at 1300°C. 12.1Ca0-74.6Si0, at the respective temperature.
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