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Synthesis and Luminescence properties of La,.,Eu,(WOy)s solid solution
Ki Young Lim

Department of Physics, The Graduate School,
Pukyong National University

Abstract

The red-emitting phosphors of Eu’-doped Las(WO,); were prepared by solid state reaction
method. The excitation and emission spectra of Laz(WO4)3:Eu3+ (0, 0.01, 0.1, 1, 5, 10, 15,
30, 50, 100 mol %) are investigated by the laser-excitation spectroscopy at room
temperature. The crystallinity of the samples were characterized 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> CT band are
observed in the UV region for Eu’* doped La,(WQ,); phosphors. The excitation into the CT
state causes the strong red ‘emission at 618 nm due to the Dy — 'F, transition. The
strongest excitation line due to the "Fo — °Lg transition is observed at 397 nm. The
emission spectra were obtained by excitation at 284 nm (Eu*'- O CT band) and at 397 nm
('Fy — °Lg). The emission intensity increases with increasing Eu’’-concentration up to 50

mol% and then luminescenee quenching oceurs over 70 mol% of Eu**-concentration.
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# 1 Lax(WOq):Eu’ FHHE dst7| fot s = F4

(Unit g)
gdn AlE =23
Eu3* mol% La,03 WO; Eu,03

0 0.97840 2.08864 0
0.01 0.978310 2.08864 0.000105
0.1 0.977408 2.08864 0.001055
10 0.968624 2.08864 0.010558
5.0 0.929487 2.08864 0.052794
10.0 0.880567 2.08864 0.105589
15.0 0.831647 2.08864 0.158384
30.0 0.684885 2.08864 0316768
50.0 0.489204 2.08864 0.527947
100.0 0 2.08864 1.055895
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1. Lamp housing. and Powersuppy

2. Adjustable slits

3. Excitation Monochromator
4. Sample compartment

5. Baffle

6. Filter holder
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Excitation / emission optics
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5.0, 10, 15, 30, 50, 100 mol%7tX| 2tzt = o 8t0] Lay(WO,): 2 THIsH
Ch. MZE Alzo| Z2FdS =&Qls5t7| 28 2 6 = 10 °~ 70 ° 70| M
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_,....M,/LAJ\_._.J__A&_J‘ N e L F - e
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ﬂ Eu - 1mol%
._Nuwlw’L___uAJLu_J ULLLMMMMNMWM

Eu 0.1mol%
Eu 0.01mol%
pure
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2 Theta (Degree)

Intensity (arb. units)
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4-2-1 Lay(WO,); EZH|e| Eud* mEHslo] W2 of7)

AHEY £

a2 172 Ev*ro| s H3lof M2 o7 AHEZHE 200 ~ 500 nm
Lol ZESIRALE Eu el sk S0z 4f — 4f HO| mAS9| Y
IX| Hgt= BO|X| ALk 7 172 pure HENE MLl B 5=
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—m=— CT band
1.0x10° [~ - =
2 — -
5 R /'/
.g Ezmm— /’ (@) o
Es.om o' : / /
E | Eu’" Concentration (mol%) /-
00 = -/- (b)
0.231 ol1 ; 1Io 1(I)o
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|
o

21. Lay(wog)s:Eu* 2| 0.01; 0.1, 1.0;:5.0, 10, 15, 30, 50, 100 mol% CT

=
[n

g8 M7l @uddi s DA+ =522 LIEHIE

Eu® 50 mol%

Eu®*30 mol%

Eu”*15 mol%

1

Eu®>10-mol%

Eu®'5.0 mol%

3+
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Eu®"1.0 mol%

| —— —— r—— -

1

I 1
Eu®0.1 mol%
1 1

Wavelength (nm)

2l 22. Lay(wos)s:Eu*Q| 0.1, 1.0, 5.0, 10, 15, 30, 50 mol% CT HHE
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H 2. Lay(WO,)sEu* F&H|2| 07| HOl.

Wavelength (nm) Energy (cm™) Transition
320 31250 "Fo — °Hy
364 27472 "Fo = °Dy
382 26178 Fo = 5Ly
397 25188 "Fo — °Le
418 23923 "Fo — °D3
467 21413 "Fo — °D>
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1.0 Aem =397 Nnm

Intersity (@b units)

0.01 0.1 1 10 100
Eu®' Concentration_(mol%)

A&l 27. Lay(WOs)3:Eu** 9| 0.01, 0.1, 1.0, 5.0, 10, 15, 30,50, 100 mol%
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1 10 100

Eu® Concentration (mol%)
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H 3. Laxy(WOu)sEu? "X Q| dE FO|

Wavelength (nm) Energy (cm™) Transition
537 18621 °D; = ’F,
593 16863 Do — "F1
618 16181 Do = F;
655 15267 Do — F3
702 14245 Dy — 'F,4
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266 nmZ 07|zt 20 e WESAHEHO| AZLM 7S LIEILHRACE
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5. 48
2 AF0M = EU’T 0|28 Lay(WO.); ZAE0 EEMZE HIISHH o
HE LIt 2dE AM=2E 1Y gEHeR M=l ZF

M8 ZTASHZ| 8 XRD 2M& 10 JCPDFZHE(82-2068)2F H|ul S}

of HFH O ZYHYS HOISHAACE XRDS 2HAE WE T 617 nm

i
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£
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1

=2
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Ztoi
Mz M20AM S8 M7= ZotH =3 Azt ZQUCH metA = A7
M= M2 Zdol el Eolth =0 ofLat HuX 1 =&292 50
mol%7tX| sEAa 9o "ol M7ZI7F =7t SFAULCE SHX|TH 50 mol%
2F 100 mol% At0|e] S& F7t Zt#0| 37| ME0 & o =t =
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