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Influence of ionic size of modifier cations on photoluminescence property
in La,0;-AL,0; and Y,0;-Al,O; binary aluminate glasses
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Abstract Eu,0; and Er,0; doped La,0;-ALLO; and Y,0;-ALO; glass systems were successfully synthesized by
containerless processing. Photoluminescence (PL) analysis revealed that Eu,0,-doped glasses exhibited the highest emission
intensity at 1mol%, with a decrease at higher concentrations (1.5 mol% and 2 mol%) due to concentration quenching.
Similarly, Er,0; doping resulted in reduced PL intensity beyond lmol%, with Er,O;- YZO3-AI O, glasses exhibiting weaker
quenching effects than Er,0;-La,0;-Al,0, due to differences in ionic radii. Additionally, Eu’’-doped glasses showed lower
resistance to quenching compared to Er'’-doped glasses. These results demonstrate the successful synthesis of new
aluminate glass compositions with tunable luminescent properties, offering potential applications in fluorescent glass
materials.
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Table 1
Eu,O; and Er,O; doped Al,O;-La,O; and Al,O;-Y,0; aluminate
glasses

Glass ALO; La,0, Y,0, Eu,0O; Er,0,
name (mol%) (mol%) (mol%) (mol%) (mol%)
ALEu0.5 67.66 31.84 0.5

ALEul 67.32 31.68 1

ALEul.5 66.98 31.52 1.5

ALEu2 66.64 31.36 2

ALEr0.5 67.66 31.84 0.5
ALErl1 67.32 31.68 1
ALErl.5  66.98 31.52 1.5
ALEr2 66.64 31.36 2
AYEu0.5 67.66 31.84

AYEul 67.32 31.68 0.5

AYEul.5 66.98 31.52 1

AYEu2 66.64 31.36 1.5

AYEr0.5 67.66 31.84 2 0.5
AYErl 67.32 31.68 1
AYErl.5  66.98 31.52 1.5
AYEr2 66.64 31.36 2
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Fig. 1. XRD results of glass samples: (a) ALE glasses and (b) AYE glass.
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Table 2
Eu,O; and Er,O; doped Al,0;-La,0, and Al,O;-Y,0; new binary
aluminate glasses’ atomic packing density

Glass name p C,

ALEu0.5 4.35 0.575
ALEul 4.36 0.572
ALEul.5 4.36 0.570
ALEu2 438 0.671
ALEr0.5 4.38 0.575
ALEr] 439 0.572
ALErl.5 439 0.570
ALEr2 4.43 0.671
AYEu0.5 4.01 0.575
AYEul 4.01 0.572
AYEul.5 4.02 0.570
AYEu2 4.04 0.671
AYEr0.5 4.04 0.575
AYErl 4.05 0.572
AYErl.5 4.05 0.570
AYEr2 4.09 0.671
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Fig. 2. (a) Fluorescence of Eu,O, doped La,05-Al,0; glass and (b) Fluorescence of Eu,0; doped Y,0;-AlO; glass.
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Fig. 3. (a) Fluorescence of Er,0, doped La,0;-AL0; glass and (b) Fluorescence of Er,O; doped Y,0;-Al,0; glass.
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Fig. 4. The luminescence intensity ratio (R) values of (a)
Eu,0O; doped La,0;-Al,0; glass and (b) Eu,0; doped Y,O;-
Al Oy glass.
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Fig. 5. PL intensity of (a) Eu,0; doped glass samples and (b) Er,O; doped glass samples.
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