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Spectroscopic Properties of Eu®* lons Doped in Ba;Mg(SiO.), phosphors
Ik Jo Cho

Department of Physics

Pukyong National University

Abstract
The red-emitting phosphors of Eu**-doped Ba;Mg(SiO.), were prepared by
solid state reaction method. The excitation and emission spectra and decay
curves of BasMg(SiO4),:Eu® (0.5, 3, 7, 13, 16 mol %) are investigated by the
optical and laser-excitation spectroscopy at room = temperature. The
thermogravimetre (TG) and differential thermal analysis (DTA) measurements
were performed. The structural characteristic was investigated by X-ray. powder
diffraction analysis. No obvious impurity phase was observed. The strong
excitation-bands due to'the ligand to metal ion charge transfer (CT) transition of
Eu* - 0% are observed in the UV region. The excitation into the CT state causes
the strong red emission at 617 nm due to the Dy — 'F, transition, The strongest
excitation line-corresponding to the °Dy — Fg transitionis observed at 396 nm.
Emission spectrum-measured-under excitation at 290 nm (Eu**- 0% CT band)
and at 396 nm (‘F; — °Lg)--The CT band shifts to longer wavelength with
increasing Eu*-concentration. The structural distortion on the Eu®* ions is
responsible for the red shift of CT band. The emission intensity increases with
increasing Eu*-concentration up to 13 mol% and then luminescence quenching

occurs over 16 mol% of Eu®*-concentration.
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60 Nd** 3
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63 Eu®* 6
64 cq % 7
65 Tb** 8
66 Dy*" 9
67 Ho™" 10
68 Er 11
69 Tm® 12
70 Yb** 13
71 Lu™ 14
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BaCOs(sigma—Aldrich, 99.9 %),

(MgCO03):Mg(OH)2-5H,0(sigma—Aldrich, 99.9 %)
SiO; (sigma—Aldrich, 99.9 %)
Euy03 (sigma—Aldrich, 99.9 %)
NH.CI (sigma—Aldrich, 99.5 %)

*H Measure of weight

Griding & Mix
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Step-1-Heat
350 C, 4h
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|
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Step 2 Heat
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I 2. BazMg(SiOy)o:Eu®t F A9 A4S 9

B

Al k.

(FW — formular weight : g)

Activator Raw material (FW) Flux(FW)
Eu®+ mol % Ba3CO; Eu,0; NH,Cl
0.5 1.78512 0.00195 0.048875
3 1.74026 0.01173 0.048714
7 1.66850 0.02737 0.047051
13 1.56085 0.05084 0.045368
16 1.50703 0.06258 0.044526
Activator Raw material (FW)
Eu®+ mol % (MgCO3):Mg(OH); 5H,0 SiO,
0.5 0.294333 0.36235
3 0.294333 0.36235
7 0.294333 0.36235
13 0.294333 0.36235
16 0.294333 0.36235
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4-2. BazMg(SiOy)2:Eu’" 332 XRD #4
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BagMg(SiO,), : Eu™ XRD
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