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Coordination state analysis of ions in surface area of multi-component oxide
glass by soft X-ray absorption fine structure
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Soft X-ray absorption measurements (O, Al and Si K-edge XANES) were conducted to investigate surface
ionic structure of oxide glass after surface relaxation heat treatment, for understanding of composition
dependence in the surface tension of oxide melt. It was indicated that, as increasing SiO; content in the
Al,03-Ca0-SiO, system, SiO4 becomes main Si coordination state and bridging oxygen ion made by AlO4
and SiO4 connection tends to preferentially formed.
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Fig. 1. O K-edge XANES spectra of Al,03-CaO Fig. 2. Al K-edge XANES spectra of Al,0s—CaO
glasses after surface relaxation, showing the effect glasses after surface relaxation, showing the effect
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of Al.O=/ CaO molar ratio on the local structure. Al>O= / CaO molar ratio on the local structure.
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Fig. 3. O K-edge XANES spectra of Al,0;-CaO Fig. 4. Al K-edge XANES spectra of Al,0s—CaO
-Si0; glasses after surface relaxation, showing —-Si0; glasses after surface relaxation, showing the
the effect of SiO, content on the local structure. effect of SiO, content on the local structure.
Al,O3 / CaO molar ratio is fixed as 37 : 63. Al,03/ CaO molar ratio is fixed as 37 : 63.
T T pr T
TEY ~—____ rhsio]
Surface mol%3i0,
U
// 5mol%Si0,
—_ /“X_,——-—”
E _’_// 10mol%Si0,
) ____/ 20mol%Si0,
g e f
g S~
-é 1mol%Si0,
P Fig. 5. Si K-edge XANES spectra of Al,03;—CaO
mol%S10, R . R
~_ -Si0; glasses after surface relaxation, showing
10mol%Si0, the effect of SiO, content on the local structure.
0mol%Si0, Al;O3 / CaO molar ratio is fixed as 37 : 63.
1840 1850 1860

X-ray energy, E /eV

WIZ Al03-Ca0-Si0y 52 1T A DA A L BN EIZ- ST, Fig. 31213 O @, Fig. 4 (21X Al ©. Fig.
5121F Si @ K WUt XANES A7 ML ZZNEIRT, 22T, £akHE AlLOs 1 CaO E/L %
37 : 63 IZ[EE L, SiO, & 1~20 mol% D& CHM L= b D TH D, O K WUUim XANES (2D T,
PV I REE B M U T2 AT B VIS SIO BN EE 5 B I3/ S WS, RS &2 M L2 A~y

UL SiO2 R FE DIV BEIR R IIRIBE T 5 b ORI E — 27 PR F L F—fll~> 7 h L,
FERLE SIO DBEEIAFE IIRIBT 2N E — 27 (0D X B X —~IE S AR H -T2, Tz,
Al K Wi XANES (22T, SiO IR EEANEINT 25 & K1l Tl AlO4 )RR 2 I B — 7 () Dk
FEN AlOs i@ B — 7 (d) DRI TE < RAMHM AR b7e, —F5 . Fig. 512737 Si K W
XANES (22T, SiO WIZPE - T/3L 7 Tl SiOs (8)3 L O Sios i (H ez niRE+ 5 2
DO — 27 P S A7z 23, il Tl SiOz i D HIINTfE > T SiO4 ()B4 2 W & — 27
NEELT AN RSN, Z 2T, WIE— 27 DRSO\ TIE SR, 712 3R L=, 7277
L. e DWILE— 7 (L 1X AlOg & SiO4 23384 L 7= A% 2 85> Anorthite (CaAlSi0s) H D Si



£R=C 3

DR TR E— 7 (& L RIETHDH I L0, AL TH - 72 Al,03-Ca0-SiO; 2 W 7 A DK
WIZBWTH, AlOs & SiOs 23S L7-EiE (AIV-0-SiV) OEANER EFZ X H5,
PLEDOFEERD S | Ali03-Ca0-Si02 % 4T A BT SiO TNIEE AN &1 5 & . #H Tl AlOy
BEO SiOs MBI S 4L, NS LA 9D 2 &I X 248EmFE (AIV-0-SiV) BRI
DI EPREB I, F72. AlO3-Ca0 %1 L Y Al,03-Ca0-SiO2 R D[l 712D\ T, FimEhk Tk
BEKEIR R T ) A A U EENELRNICER SN AN H Y . DA OREED % T 5%
A A U AEEREFIDOEREZRT LD LHLEIND,

L ZDEN

[1] N. A. Arutyunyan, A. I. Zaitsev, N. G. Shaposhnikov, Rus. J. Phys. Chem. A, 84 (2010), pp. 8-12.

[2] KwEik, SAAREAS, MERCRIIE, 5 41 8] H ARBUNE S » 7R 2 0 LGl HRR SCE, (2020), Al14.

[3] G. S. Henderson, D. R. Neuville, L. Cormier, Can. J. Chem., 85 (2007), pp. 801-805.

[4] Y. Kato, K. Shimizu et al, Phys. Chem. Chem. Phys., 3 (2001), pp. 1925-1929.

[5] D. Cabarety, P. Sainctavityz, P. lldefonsey, A. M. Flank, J. Phys.: Cond. Matter, 8 (1996), pp. 3691-704.
[6] D. Li, G.M. Bancroft, M. E. Fleet, X. H. Feng, Phys. Chem. Minerals, 22 (1995), pp. 115-122.

[7] D. Li, G.M. Bancroft, M. E. Fleet, Am. Mineral., 81 (1996), pp. 111-118.

7B RABR G H/ BEEFE~DIGH - BBIZDOWT

- ARSI = @RI Y 4 — T A5 4 RIS TR R A @ ARER, )X R
U532 NI AT 7 A DR A A BNAE OfFNT, 2023 421 A 20 H, FA TR,
S EITEM LTI L RR RIS L. RSCERR O TE (2023 45 12 H ABRTIE),




