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Effects of ultrasonic treatment on the preparation of transparent glass-ceramic phosphor

Teruhide INOUE, Mizuho NAKASHIMA, Tokuro NANBA”, Yoshinari MIURA®
(Received November 30, 2001)

The effects of ultrasonic surface treatment (UST) on the crystallization behavior and optical emission
properties were investigated for the transparent glass-ceramics prepared from calcium aluminosilicate
glasses co-doped with Eu®*, Nd**. The glassceramics A were prepared by sintering a glass
45Ca0-45A1,05:108i0, (mol%) containing 0.5Eu,0s+INd,;0; under a 2%H,+98%Ar reducing
atmosphere. In the glass-ceramics A, three crystalline phases, CaAl,O, (CA), CaAl,0;, (CA2) and
Ca,AlLSi0; (CAS) were commonly confirmed by X-ray diffraction. No drastic change in the amount of
the precipitated crystalline phases was observed even in the case using UST of CA powders. It was
suggested that the optical emission properties of the glass-ceramics A was responsible for the CA2
crystals. The glass-ceramics B were also prepared from a 51Ca0-42A1,05-78i0, glass. The CA crystals
were separately precipitated in the glass-ceramics B. In particular, a large amount of CA was
successfully produced by stirring the UST suspension to prevent the sedimentation of the UST particles.
The glass-ceramic B so-prepared showed strong photoluminescence but weak phosphorescence
compared with other glass-ceramics B, indicating that the photoluminescence and phosphorescence
were originated in different electron-trapping levels. The amount of the trap levels associated with the
long lasting phosphorescence, such as oxygen vacancies, was probably small in the glass-ceramic B
prepared with the stirring UST.

Keywords: ultrasonic surface treatment (UST), surface crystallization, glass-ceramics, long lasting

phosphorescence, calcium aluminosilicate glass
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Fig. 1 Composition of the glasses and the crystals prepared in
the present study.
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Fig. 2 Surface XRD patterns of the glass-ceramics A sintered
under the reducing atmosphere. UST was not applied.
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Fig. 3 Phosphorescence decay curves of the sintered bodies of

CA, CA2 and CAS. EX = excitation wavelength, and
EM = detection wavelength.

104

T BRASEICRLENT CA BELZELMITHTHE
H27HIT CA FRMKRLERERLL UST ABEHL,
Fig4 (TETBMEBIZIVELN 3B XRD /35— %7K
3. KHD UST(CA)IL CA FE i R OMBIR CRERLE
BT 2 RL TS, BIFFICRL T UST ROHEFEE
ERESETBELEARIC CAS RN EIBTHRTH-
2o LHL, 970°C-1h OBSLE T CA FdhDEIHFTE — 75
Btz oTEY, BULERHOERE L LHIZ CA FROET
B 213§ TVBIEN DS,

ZOISNTLTELN-RB ORI RS LU LRt %
FHEL 7=, Fig.5 ICH TR A ORITHLBIZINELN-RE
DENBEL R, 22T BEXOEEIT2TORE
T 330nm &L, 450nm fHEDRE AT OR KBREL
nyhlf, UST RABRBLBLBL-HE (K
UST(na)) . IREEA 950°C LA L CIIZMAERIR B LR D 1IN

O - CaALOL(CA)
X : CaALSIO,(CAS)
. ®:CaA,0,(CA2) -
o o oz xx
UST(CA),970°C-4h
= o o UST(CA)870°C2h
©
S—
2 )G~ UST(CA),670°C-1h
UC, A N Y m_l e
g UST(CA) 850°C2h
- A - .
UST(CA),950°C-1h
A AA_
UST(CA).830°C-1h
A -
UST(CA) 600°C-Th
10 20 30 40 50 60
20 / deg.

Fig. 4 Surface XRD patterns of the glass-ceramics A sintered
under the reducing atmosphere.
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Fig. 5 Photoluminescence intensity of the glass-ceramics A
sintered under the reducing atmosphere.
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Fig. 6 Phosphorescence decay curves of the glass-ceramics A
sintered under the reducing atmosphere.
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Fig. 7 Surface XRD patterns of the glass-ceramics B sintered
under the reducing atmosphere.
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Fig. 8 Photoluminescence spectra of the glassceramics B
sintered under the reducing atmosphere.
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Fig. 9 Phosphorescence decay curves of the glass-ceramics B
sintered under the reducing atmosphere.
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