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Local structure analysis of amorphous zirconia
by tender X-ray absorption fine structure
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Zr L3-edge XANES measurements were carried out for amorphous zirconia synthesized by a precipitation
method to investigate the local structure around Zr. Ca3ZrSi2O9 with six-coordinated Zr, m-ZrO, with
seven-coordinated Zr, and ZrSiO4 with eight-coordinated Zr were used as reference samples. Comparison of
the spectral shapes of the Zr L3-edge XANES spectra showed that the ZrO, polyhedra in amorphous
zirconia are distinct from those in Ca3ZrSi;O¢ and ZrSiO4, and have a local structure similar to the highly
distorted seven-coordinated polyhedra found in m-ZrO,. The peak splitting of amorphous zirconia was
slightly smaller than that of m-ZrO,, suggesting either an increase in the Zr—O bond length or a greater
distortion of the polyhedra. These results indicate that amorphous zirconia has a highly coordinated and
densely packed local structure, different from the six-coordinated Zr commonly found in conventional oxide
glasses.

Keywords: Amorphous zirconia, Zr L 3-edge XANES, Local structure, High coordination number

TR LR ER
D =TI EE, mENE, HEATREICER, MRS LA HIHE N TWD, —,

MBI a=TIIEmBERMEE LTSN TV DR, TOFEA UL, ¥ zr BAEO
JAFTECNLEREE I O W TE I S NI Z TV RV, 2V E TO Zr K Wl XAFS HIE T, 3
BV a=T RO Zr-0 EHENLE K T BALTEH D ATREMEA R STV =S, o &S
REITHT LB L TCWedole, £ TARIETIE, Zr ORFTHEEICHEUER Zr LB L L %
I8 XANES JIE[1,2]12 1T, FERBE P a =7 D 210, ZHIEDFHEZ A LN THZ &2 HBY
L7,

£

Zr LIS XANESHIE 1%, SMMERFESRE VX —D T X —Xf e — AT A BL-10CENE L7,
AFXARIEGe(11D) ez L v ek Lz, NI —FR 7 —7 RICEEL, &EZET v
VON—PZERE LT, X A7 RV ISR KD JIE L e, = R VX —DIRIEIX, FePO4




£R=C 3

DOP KWIVHEXANES A7 " LIZEIT 52153.00e VORI A "4 o E— 7 WL L TiT-o7-, Al
EEEHZIE300 °C TR AKMER L= 3B N a =7 8 L O 0k 4 5= iE 6 GPaTHIE L7
Bra W=, E£7-, EEE & L TCasZrSi209, m-ZrO2, ZrSiOsZ HE L 1=,

R B, BE

Fig. 1 (ZFEBR T 472 XANES A7 RV & IR, Zr Loy Wil XANES AX7 huvi, F& L
T 2p BLEDD 4d HLUE~DOERBIZHAR L, Zr0, ZmK OB, *FrE, Zr-O & EREEE 0 < X
B9 25[1,2], 6 BLALD CasZrSizOo TIE, Man¥s UK L7z 2 2O v — 7 BHRIZBLAI E T,
ZHICH LT, TEMTRELEBATE m-Zt0, TlX, 2 2O — 7 ONEHIARPAKBE CH -7, £7-, 8
BONL D ZrSiOs TIEHAME /2 IR S e o Tz, FERE N2 =T O Zr Ly 3 Wi XANES A~
7 R VIE, 6 BAED CasZrSin0o <2 8 FNLD ZrSiOy & 1T 6 20T HER Y, m-Zr0y D A7 kLRI
FEVES A R LT, O, EREIL =T RO 210, ZHEKE, m-ZrO IZH 55 X D
RRELEBALE TERMZEMBIGEVEFEEZAT5E20N0D, S0, FERETLVa=TD0
Ly BIX O Ly IS BT A5 R X —1E m-ZrO, L 0 bbb I M/ Emotz, i, FERE
Ua=7 Tl Zr-O FEAIEBENENICEY, HDHWIX Zr0, ZHEDEALAN I HIZKEWT L&
KL TWAAREMER H D, LLEDOFERND, R THEKR LIIEME TV a =71, Ekofb
WM T AR BND 6 BN Zr DRSS & 1T R0, RSB DEH DR E 72 210, ZHEAKRI 5
D ZENRHEMNIRoTo, 2D KD 7R, BAIETEK SN @mFEE ALO-Si0-Zr0,;
R T ANNZBNTHE SN TWDEENL Zr O LT, FERE DNV a=T OEEE i
Sl &R LTV D,

L+-edge L,-edge
ZrSi0, -
21810,
(aBchr) (8E2fi)
m-Z10, =
(782fir) m-£r0,
(7ECHL)
— N — N
= - -
o F 5
N N
= Ca, Zr8i,0, = Ca, Z18i,0,
E (6RRAE) E (6BRAE)
(=] s
z o Z
a-Z10, (HP) a-Z10, (HP)
a-Zr0,
1 | I 1 |

2215 2220 2225 2230 2235 2300 2305 2310 2315 2320
Energy (eV) Energy (eV)
Fig. 1 Zr L,3-edge XANES spectra of amorphous zirconia (a-ZrO>), amorphous zirconia treated at 6 GPa at
room temperature (a-ZrO; (HP)), and the reference samples, Ca3ZrSi»Oo, m-ZrO», and ZrSiO4.
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