[= %] @3A288)%
Kor. J. Mater. Res.
Vol. 22, No. 9 (2012)

Tb’* ol &0l HA7te K,BaW.,05 F%Ae 4

http://dx.doi.org/10.3740/MRSK.2012.22.9.489

ul

=

¢

335

3739 - 7A% - Haa
v e etaL %ot}

Synthesis and Luminescence Properties of
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Abstract Green phosphors KzBaW2Og:Tb3+( 1.0 mol%) were synthesized by solid state reaction method. Differential thermal
analysis was applied to trace the reaction processes. Three endothermic values of 95, 706, and 1055°C correspond to the loss
of absorbed water, the release of carbon dioxide, and the beginning of the melting point, respectively. The phase purity of the
powders was examined using powder X-ray diffraction(XRD). Two strong excitation bands in the wavelength region of 200-
310 nm were found to be due to the WO,*~ exciton transition and the 4£-5d transition of Tb*>" in K,BaW,Os. The excitation
spectrum presents several lines in the range of 310-380 nm; these are assigned to the 4f-4f transitions of the Tb*" ion. The strong
emission line at around 550 nm, due to the Dy — 'Fs transition, is observed together with weak lines of the D, > F =3,
4, and 6) transitions. A broad emission band peaking at 530 nm is observed at 10 K, while it disappears at room temperature.
The decay times of Tb*" °D, — 'F; emission are estimated to be 4.8 and 1.4 ms, respectively, at 10 and 295 K; those of the
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exciton emissions are 22 and 0.92 us at 10 and 200 K, respectively.

solid-state reaction, tungstate, green phosphor.
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Fig. 1. The differential thermal analysis (DTA) curves of the
K,BaW,05 Three endothermic 95, 706, 1055°C correspond to the
loss of absorbed water, carbon dioxide, and the beginning of melting
point, respectively.
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Fig. 2. XRD patterns of K;BaW,04:Tb**(1.0 mol%) phosphor
powders. All peak positions and relative peak intensities of the
K,BaW,04 compound agree well with those of the standard XRD
pattern (JCPDS 51-0083) and there is no characteristic reflexes of
any impurities.
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Fig. 3. The excitation spectrum of 545 nm emission due to the D, —>
"Fs transition and the emission spectrum under 250 nm excitation
of K,BaW,04:Tb*" (1.0 mol%).
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Fig. 4. (a) The emission spectra of K,BaW,04:Tb*" (1.0 mol%)
under the excitation at 266 nm at 10 K and room temperature. The
enlarged spectra of (b) in which the transition lines are clear from
D, to 'Fy (J=3, 4, and 6).
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Fig. 5. Schematic configuration coordinate diagram for WO,*".
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Fig. 6. Energy level diagram of Tb** and WO, exciton state. The ab-
sorption and emission transitions are indicated by solid arrows. The
dotted horizontal arrow and the wave arrow are for energy transfer
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Fig. 7. Decay curves of the *D; — "Fs emission from the Tb®" ions
in K,BaW,03 at 10 (dotted curve) and 295 K (solid curve).
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Fig. 8. Decay curves of the WO,> exciton emission at 450 nm under
the 266 nm excitation at 10 (dotted curve) and 200 K (solid curve).
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