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Study on the Structure of Hydrous Zirconia

Particles by Raman Spectroscopy
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Hydrous zirconia particles were prepared by hydrolysis of ZrOCl; solution. The number of Raman bands

and the Raman shift observed for hydrous zirconia particles were similar to those of monoclinic crystalline

ZrQ,, but the width of observed bands was broad. From DTA and TEM, it was observed that hydrous zir-

conia particles were highly crystallized primary particles of 30 A in diameter. Based on these facts, it is con-

sidered that the broadness of Raman bands results from breakdown in K-momentum conservation in small

size particles. The Raman bands of hydrous zirconia particles heated up to 900°C became narrower with in-

creasing temperature.

TEM observations also revealed that the size of heat-treated particles increased with

increasing temperature. Therefore, the narrowing in Raman band is considered to arise from the increase in

particle size, as is observed in crystalline silicon of small particle size. The relationship between the width of

Raman band and the particle size of hydrous zirconia was experimentally established.
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Fig. 1 Raman spectrum of hydrous zirconia par-

ticles dried in atmosphere.
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Fig. 3 TEM photographs of hydrous zirconia
particles dried in atmosphere
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Fig. 4 Raman spectra of hydrous zir-
conia particles heat-treated at
various temperatures.
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Fig. 5 Change of the content in hydrous zir-

conia particles with temperature of heat
treatment.
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Fig. 6 TEM photographs of hydrous zirconia particles heat-treated at various temperatures.
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Fig. 7 Curve fitting of Raman band with Lorentzian line
shape.
The dots indicate the observed Raman band.
The solid line is the calculated Raman band.
w:Band width at half maximum.
P:Peak wavenumber
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Fig. 8 Size effect in Raman band observed for

hydrous zirconia particles.

2k, TwrAry RofE iR e OBREBR LT
ot TOX YT ROBEE, K27 AR
FRIORBIZ X 550 THY, ToORPIcEsE LA
=TOTH ) COREEELEDICHARLLELE LS

N,

2) T ook, FEME CHEREBHZ LT
ETEDOT, EEEE LY R T O MRS & M-

LZOHEHETE LD,

-

\ 2
O

%
KE OB OF R =

Koji MATSUI
AfE RRF6IE4 A1 H
iR BRGEAH

LR AT

H— P

BRI B

K% # A -
Hajime Suzuki
AfL WEF45F 4 6 A
AriE  BHEME - mamRER
B FEAE 2D
73y AEHAEE
TEWIER

(53)

Bt &

KRN Z=2THFOT v 227 M ADBIES IO
fRHTic o C, FALKFE BB AT RS KB B IFic
MBI D E Ui, RRAL, #ile LiF g,

1)

2)

3)
4)

6)

7)

8)

9)

X ik
B REMERE, BAMZER: “€7Ivs 27, 17, 816
(1982)
RBWHE, 8K — "Tvrbhwn=s k531

=", 7TR%, 33 (1985)

FHizEL, EEGLET . W7, 84, 478 (1976)
C. M. Phillippi and K.S. Mazdiyasni; J. Amer.
Ceram. Soc., 54, 254 (1971)

V.G. Keramidas and W.B. White; J Amer.
Ceram. Soc., 57, 22 (1974)

M. Ishigame and T. Sakurai; J. Amer. Ceram.
Soc., 60, 367 (1977)

BN, /R —, KBHER, B HE; BA
v 7 Ly 7 ABRFMFLEE" L 98, 1302 (1990)
J. Livage, K. Doi and C. Mazieres; [ Amer.
Ceram. Soc., 51, 349 (1968)

Z. Igbal, S. Véprek, A.P. Webb and P. Capez-
zuto; Solid State Commun., 37, 993 (1981)

Al
BLlg

& #
K% K B B @&
Michiharu OGAI
B0 4 A 1A

WA

{5 Btgem
F—OEE
FEFER




