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Local structure analysis of Zr in zirconia-mullite glasses
prepared by a levitation technique
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MR ZHE TH R L2 60A1L03-40Si0, 7 A (LT A NHT R) 1L, BIEMHT 7 ADHF T bEIN
CVEEZ A LTS, ZHUC ZO BRI 5 &, BN SIHME T4 5 500, BRI KIE
CHIRT %, Ze BH T AP TED L 9 REUERECH 2 O EH BT H7-0IT, Zr D Lrs-edge
XANES A7 hLEESGL, ZOMAKGTESCSIEWE L OENERHRT-. ZOME, 77 Ah
@ Zr 1% monoclinic ZrO, & [FARIZ, BEFE 7 B/ CIEW ICEALREICE N TS Z &, 7272 L Zr-0
RO EVW D b o 7z,

60A1,03-40Si0, (mullite) glass prepared by a levitation technique has extraordinary high cracking
resistance with high hardness. The addition of ZrO; to the mullite glass suppressed the cracking resistance,
however, increased elastic moduli drastically. To investigate the structural effect of ZrO, addition on
mechanical properties, Zr L, 3-edge XANES spectra were measured at BL-10. Comparison with reference
crystalline materials indicated that the local structure around Zr atoms in the zirconia-mullite glasses
resembled that of monoclinic ZrO,. It was suggested that Zr atoms are coordinated by seven oxygen atoms
with relatively long Zr-O lengths and are located in distorted oxygen polyhedra.
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2016 T & 1%, BERIVETAR LT ALO3-Si0, “7tRH 7 AITEBWT, ALO; BHBE&Z T
L, REBELBMERNREL DL, 6L, BRI Ty I nBELICLS D, Tbb
6D CTEIICL < 72D WD IR AZIE R L7200, KEIZ 60A1,05-40S10, 777 A 1%, FISON &\ fiisd
TRERNDTIEFEZH LT THLI T v 7 BRAE L) -T2, ZOMEIT R 72ERIEM T T 2 D%
HEUETHY, KREQREEBZEDT.

ALO3-Si0y T A DR IT— M2 T A0 2 EFRE DK 130 GPa lZE L TEY, +o7efs
T, il x1%, Zi0, ZHNT 52 & T, ZNETTR WG T A (¥ 7/ FE =166 GPa)
DA LIz, L L ZrO IRINZ & » T, M CTERICS WEW I REnaERIckbns Z &
Elpol. ZDOH T AR TO@E EZRET D EnTENE, ALO3-Si0 DEINIC L EDJRIK %
HZEIWCENDLEZOND. £ 2 TAMIETIE, ALOs-Si0)ZrO) =TT A (Vva=T LT
A RHFA) ITOWT, Zr D Lys-edge XANES 227 FLAEEAG L, Zr O RFHEEZA S/hICT 5
ZEEHEME LT
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UNa=T LT A MHTA (xALO03-yZr02-zSiO2, x +y + z=10) 1%, MEIR/EIL > THEK L.
BN K (a-Al203, monoclinic (m-)ZrO2, Si02) #ELTRA L, MEMR L= v R & ZELH
T1000 °C, 12F¢fEIBERE S 7. TNEME F—7 > R &L, Ol A% H\W o T ATRIEIR CilE v sl
LEEE S 7. 7 Z{BIEXHREIITIC L - THEFR L 7=




B3

Zr L 3-edge XAFSHIE %, LAvfE KFSRE > % —BL-10ICB\WTiT o 72, I Ge(111) &
VW, BUBHERR & BHIT 5 2 1IN & (Total Electron Yield, TEY) B> TART MLVERSE L.
HWTHRICLIZH T A%, =R 7T —7THEIAR L —IZHEITY 2, BEET v o N—HIC
AN TNERBAIE Lz, 2Rk E L TZrSiOs, m-ZrO2, CasZrSi20o% AV 7=, 130EHH 720 OHIEIC
IZB L30T 7. IER DR & &BIC, EHERETH %5 FePOsDP K-edge XANESZ 7 L,
~E10>9 LT RLF—T 7 b%ﬁﬁww_& 5, AL E—=7 D37 FiE0.03 eV E DT

WU E - Tz,

fEREELR .

Figrue 1(a, b)iZ, MBI E OV a =T LT A N T AD Zr Ls-edge, Lr-edge XANES A7 kL
T T ATMRICE S T, AxZySz EREEE LT 5. ZrSiOs, m-ZrO,, 3 KT CasZrSi,09 D A
AR MBRIZRE S B2 o TWAD, 2T Zr ODFEBERNIE & RS2 KL TS & &
NTnCRL ZnEnofhitkix, 8, 7, BELO6 ThsD. A7 MANA LB, F/2CL DI
BELTWDDIE, Zr4d UENEN I L > THELTWDE Z &2 d 5B CasZrSi0o 1%t
FREDE W 6 BN TH DD TE —7 D435 H 8 0S, ZrSiOs & m-ZrO, Tl ZrO, Z ik n
HBKEL, BEHEREN FHOREMLIZE—7 7o TWnD., T ADARYT MVIE m-ZrO,
DOLOEFBIRMPITL, FTMR T EICKRERBIIR L2722 800, 7 AHRO Zr FAFEIX
m-ZrOy L RERICEAT TR CTH D EHRIND . FloE8—7 B, DOALEIT m-Zr0, E1ZIEF T
Tholei, BE—27 A, COMEIL m-ZrOr D BRLRCIE =R LT — i H 7=, ZHIH T AH
D Zr DENLFHBDZN/NENZ L ZBERLTEY, Zr-0 R LV EWVWZ L2 REBT 2R TH
5.
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Figure 1. (a) Zr Lsz-edge and (b) Zr Lr-edge XANES spectra of zirconia-mullite glasses and reference
materials.
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