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Abstract In this study, novel Eu,0;-BaF,-La,0;-B,0; oxyfluoride glasses and glass ceramics were developed by a
containerless processing. Differential thermal analysis (DTA) analysis was performed to analyze the thermophysical
properties of oxyfluoride glasses doped with Eu,0O;, and photoluminescence (PL) characteristics were analyzed to evaluate
the luminous efficiency depending on the degree of crystallinity. The glass transition temperature decreased with increasing
BaF, concentration since BaF, acts as a network modifier in this glass system. In addition, thermal stability which can be
estimated by the difference between the glass transition temperature and the onset temperature of the crystallization
decreased with increasing BaF, contents. The peak related to the BaF, crystal was confirmed after the crystallization by X-
ray Diffraction (XRD) analysis. Photoluminescence intensity increased after the crystallization which indicates that the Eu’"
ions are sited in BaF, crystal. La 3d;, x-ray photoelectron spectroscopy (XPS) and Fls XPS spectra were analyzed to
precisely understand the behavior of the fluorine ion in the glass structure. Fluorine tends to bond with the network
modifying cations such as La’* and Ba’" ions and after the crystallization the La-F bonds decreased because F ions used
to form BaF, crystals.
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Table 1
BaF,-La,0;-B,0; new ternary oxyfluoride glasses

Glass name B,O, (mol%) La,0; (mol%) BaF, (mol%)
75BI15SL10BF 75 15 10
75B10L1SBF 75 10 15
70B10L20BF 70 10 20
60B10L30BF 60 10 30
50B10L40BF 50 10 40
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Fig. 1. Characteristic of containerless processing compared to
the traditional melt-quenching.
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Fig. 2. DTA curve of S0B10L40BF glass.
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Table 2
Thermal property of BaF,-La,0,-B,0, system glasses
Glass name T, (°C) T./Ty (CC) AT(T,- T, (°C) T,/T,, CC)
75B15L10BF 648 748 100 757
75B10L15BF 623 721/753 98 733/776
70B10L20BF 603 687/710 84 697/727
60B10L30BF 560 630/675 70 640/695
50B10L40BF 520 580/640 60 590/660
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Fig. 3. XRD patterns of the glass and glass ceramic samples: (a) 50B10L40BF glass and glasses ceramics (b) 0.25 mol% Eu,O;
doped 50B10L40BF glass ceramics.



184 Hyerin Jo, Minsung Hwang, Youngjin Lee and Jaeyeop Chung

(a) 395 nm

Intensity (a.u.)

Intensity (a.u.)

250 300 350 400 450

Wavelength of excitation (nm)

(b)

50B10L40BF_590 °C -8h

Dy—F,

50B10L40BF_590°C -2.5h

Intensity (a.u.)

400 420 440 460 480 s00 s20 b
Wavelength (am)

400 450 500 550 600 650 700 750

Wavelength (nm)

Fig. 4. (a) Excitation spectra and (b) Fluorescence of 0.25 mol% Eu,O; doped 50B10L40BF glass and glass ceramics.
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Fig. 5. Normalized La3ds, XPS spectra of glass samples.
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Fig. 6. La3d;, XPS spectra of S0B10L40BF heat treated at
590°C_10h.
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Fig. 7. Normalized F1s spectra of glass samples.
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Fig. 8. Fls spectra of 590°C_10 h heat treated 50B10L40BF.
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