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Abstract The mechanochemical process were employed to prepare the red phosphors (Y,Gd)BO,:Eu**. The

main factors affecting particle size, particle distribution, and luminescent properties of the product were inves-

tigated in details. Particles sized around 200-600 nm are formed after intensive milling. The phosphors were char-

acterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and photoluminescence spectrum.

Results revealed that phosphors with different morphology, small particle size and high luminescence intensity

could be obtained by mechanochemical process.

Keywords : Red phosphor, Mechanochemical process, Photoluminescence

LM £

Eel=n) oyAE# o] #'d(Plasma Display Panel;
PDPpl| ARE-== 833A= 33 #lAHY S| PDP
o] Ag F¥37] 23 F83F EAlo|d1]. 3FFA|
= ZFALGA VUVl 88l 7] AJeizl Ha o
2% oJ7lel sl WAL e POPE AP 2
ol7] &l 3y AAS 7ERHA AE7) 4
S EF o]e5o] =y AR 3RlMESo| FEE
okt 2 FolAM FHT FA (borateyd] RS0l
T IR FHE, 31EHAQ AA, FHeld
3etA &4 Ak (damage thresholdsys2] 3384
AAEE sl & A4S B Qo 2] BAKA
33A = %“’ﬂ"‘] 53] (Y,Gd)BO,Ev* FJA|=
147 nm®] Z-FApelAdel ojs) 7] & wf 2 3
3 2E —E—/‘é—% Bo|7] wlio] PDPE ZHe Pl
=017k A FRA 2 dy] 2Ro|R Q3] &
A} (Quantum confinement)&3}el] &Jsfed =
+82-31-400-5650; E-mail

*Corresponding Author : [Tel :

=Z718] HBA = M=o ST HALAF Aol
YU 37 g3A e 7slezM ZA A (activator)
o] 2o o3 E3E F AWFJHE St FUtst
Al Heg Wy g8 FTkY v A= v
X ARl Fuld digk He] vy} A 3B
¥ vpdsg A2 o Wt ®-& ) ﬁﬂ]
BAEE o weEpr o)} 2 3 v} F9E
o| AL SFATERIE FAS] HsliA FHFA| L] :3:-
AE AW FAE A=zl 45T g o3l
e Aol YA 37| S HaEd ezl &
Lo A Ee] 7|7t vAlEiAE Hop gFar
A"t L85 FFUE 42 5 9l HaEE
o]9] 5L M7IEE 714 5 v LA
= gagde] 78l UM ¥FAL HE YA
3717} wf F838kal g g EAS $sA
FFA = Hk=EA] F2 4A =219 BE, vA
HAF e, TR FAS 7HRIA glejof g
Al PDPl| RedAlZE 2:0]3 Q)& (Y,Gd)BO,Eu™

: choal5@hanyang.ac.kr]



714 33F S §38F B =359 (Y,Gd)BO, 33319 LA = 137

A= 20l|A9] B0 FE IEsle AbSHE
A (boric oxide)E ZH3= FABL 10-50% AE
o A7l dERH ofs AdAeE 2 2
E(1100-1400°CyN A A RTH4]. o)} 7 1AL
S °|EF, ERE, 2R E AL vl 3E
- AR ARSgFe] =M, 1100°C o]/ike] Zdel|A]
dAejE 2 g 26X FA AFo] B-g5o 3B
U=k A Z3shd 73 YA BARE A7) oF
th5]. 3, 3lka Fol AR AL ARA =Hed,
o= BA 9] el A4S A =Ha 4 A
A BLEol EYHF] W FEY $£AE AL
oHe). 3, FTolle A9 22 F9e hEe=
AFAE A x319)-2 W vlelele] E(vaterite) B} B}
A (calcite) F+322] ARHo|(phase transition)Z {13}
A o= 3 A(thermal hysteresis)| YA =]7] dwlj3tel] v}
H)2}o) E (vateritei}e] AA Hoko] BAsH= A
o] B3¢l v} gl 7). °lEdt TAHES A
H3A 2 L=ellr wAE QA 7R T 4
UL T HF BEES EE 7 U 2FEES
(aerosol pyrolysis), -4 ¥d (hydrothermal), -7 (sol-
gel process), 34 (co-precipitation) B 50| &% 12
A8,

E AT EvH EHERE ohel FEhkeg-
T & ]88} 714384 -FA (mechanochemical
process; MCP)22 33A| s A 7]
Az FALE d5He 3 BUdzie] st 7
AA 2Hg-0=2 JlelyR] B 23 RS 7
Hkg-o] Al LA A EHEFEo| FHe| 3EHH<Q] 3}
E VA He dEE o83 ¥R R F5, Al
7 i Bal ol o Fe] EREES A
3 5 Qe Aol 9o 1 8o FA FHE
A MEL 2o A FAo|v AT HWH F9
ehhg-ol gt gk AF FF AR
Qlled AHumto]ZE o]3}e] ulAIg} YAFo| Hof
Aot =3 FEFAHANA GHeE] L2F 2= 7 U
AL xke] ukSAF Al FHAA " TR
AHE 7 A3 3iEH9). wElM B dFeA =
(Y,Gd)BO,:Eu** A} &3} 9] A|Ze]| glejM A4
3A|e] W} BAS NAAIZIZ] HE BH A
I dA7] Xkl wWE ¥FAL] Y, d= 2]
1 B A3 EAT ZFAYA 7] wE
3 BAE A3l

Journal of Korean Powder Metallurgy Institute

2. Al 4y

£ Ag-L (Y,GJ)BO,Eu* AA 33z F=& g
A7) 3 a9 1elAM e} 22 ZAIESH S
AMS3le] BHAJEI o, A ZTA Foll 7188 dA
2] &% (1100-1400°C)2 e} w2 £%(1100°C ©]3})
oM HFAFE Pl BAZ vt 74 Eu
7} 0.05 mol%A7Fe (Y, ,Gd,,)BO,:Eu, 2] FA¢]
HES At om, ZA(hostye] B2 G337}
8] F(GdCL,; 99.9%, Kojundo chemical Laboratory
Co., LTD), 43le]EF(YCL,; 99.99%, Aldrich Chem.
Co.), BAHH,BO,; 99.9%, Kojundo chemical Labora-
tory Co., LTD)S AM83}91.2m, 3HAdA)| (activator) ==
A BH-Z3F(BuCl,; 99.9%, Aldrich Chem. Co.y2 A}
2315t} X230} 87)9) 52 ARSI B
£ 10 mm)z} ¥ v 10:12 330} o] 4]
£ Z%5(SPEX Co. 8000M MixerMill)el] ¥ 32
1060 cycles/min®] AR ZE. 4 A7} g2k Y3}
o, 1R Fell E¥EES 47 R E(alumina
boatyel] N A2 (box furnacepl] AYstAH. 2
£% 2 5°C/min®E. 313 H7] 89 7)eA] 500°C 1
A1ZF AR F 22 800, 900, 100, 1100°C -&
57 2 Al 3]t ElAshe] UAl(Gsingle phase)e
drx; s}, o|df RE(B, boron)?] I Al
HABE 3] 500°Cell A 1AIZF RIS 25H
22 3aA=g 7+ DL FE-SEM(UEOL Co.,
JSM-6330F, Japan)®-& iz} =719} A4S sl
3, XRD(Rigaku Co., MAX-2500)2 wtlAte] 34
K5 AT B Z7)E ERlzp] A

GdCl, YCl, EuCl, H,B80,
| | | l

Mechanochemical
process

Calcination (Air)

Red Phosphor
(Y,.Gd)BO;:Eus*

Fig. 1. Experimental procedure of red phosphor (Y,Gd)
BO,:Eu™.
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Fig. 2. FE-SEM photograph of (Y,Gd)BO:,:Eu”"+ red phosphor (calcination temperature : (a) 800°C, (b) 900°C, (¢) 1000°C,

and (d) 1100°C).
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Fig. 3. XRD data of (Y,Gd)BO,:Eu* red phosphor according to calcination temperature : (a) wide range of 10°-90° and (b)
focused range of the main peak (26.5°-27.5°) and Half-Width(FWHM) with calculated grain size of main peak.
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Fig. 4. PL data of (Y,Gd)BO,:Eu’** red phosphor (calcination temperature : (a) 800°C, (b) 900°C, (c) 1000°C, and (d) 1100°C).
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