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Abstract − Gd2O3 : Eu phosphor particles of high brightness were directly prepared at 900oC by spray pyrolysis with LiCl as

flux. The Gd2O3 : Eu particles prepared from solution with LiCl flux had higher PL(photoluminescence) intensities than those

prepared from solution without flux. The particles prepared from solution with 20 wt% LiCl had the highest PL intensity,

which was 250% of that of particles prepared from solution without LiCl flux. In the spray pyrolysis, the flux acts as promotor

of the growth of crystallite and activation of doping material, as in the solid state reaction method. Additionally, the flux

improved PL intensity of Gd2O3 : Eu phosphor particles by densifying the internal structure and eliminating the defect existing

inside and surface of Gd2O3 : Eu phosphor particles.

Key words: Phosphor, Spray Pyrolysis, Flux, Photoluminescence
†E-mail: sbpark@mail.kaist.ac.kr

1.� �

���� ���� 	
�� 
���� ����� ���� ��

����[1-5]. ���� ��� 	
 � � !" #$% &�', ()

� ��� *� �+�,� -./� 012� 34 ��� 56� !

( 7 �8 
9� :;<=, >? @ A 56 BC� D�EF� G

H�� IJK� *� LM% N��. ����,� �� �O�% �

+�, -./ 012, >?KP 56Q 	
KR� �O�/� ST@

�O% UV.W( XKP Y	� Z�� [\K�[6-9].

]^�� (��� 
_3 >`0>4�� �4 ��� 56Q 	


K� abc �� VdE:e f�', �� gh� ��% ci� �

��Q 	
j k l� mnol� p�A� K���. >`0>4��

�O�� �4� ��% >`.q rst ���� uv w, �Q x


, >4, yz 7 z � @ % F{ 56Q 	
K� � ��, x


� 56|� �O�� �} Z�~� >�E: ��F2c �% �

u ��� K�� ���, K�� 56c 	
ER�, b�� �8�

�� 56!( 7 �� 5� >�Q ci= 
��3 	
 � @�

�2 56�/� O�� 
:�i ���� -M% cV�[10-16]. 

� ab�,� ()� ��� *�, 56� z �-@ �� $�%

X4 Z�E� Y	Q >`0>4�� �5KP ��� 56� ����

% $�.W�6 K��. ��� *�, ��� 56� z �- 7 �

���� $�% X4 Z�E� Y	�, ��� y�. �4E: � B

C-o� �KP r�6�2� �U% �� T�+�� 012 ./%

��� �j% j �u ���, 56�2� �U(�Q �c.q z �

-% �<=, ��	c ��|��   >�, ���¡ k l�¢ t�

[7-8]. ���� �t ��� T�. Y	Q h£K� (¤� �¥@ ¦

�. §, ¨�+� ���� ��� #$% ©i ��ª K�, ��� 5

6� 	
+� «� �� YM% ceª K=, �O w z � �¬E

i �� �@ ¦� �­� �4 ®" 	F¡ k l:ª t�. ����

,� X� ¦� 
x% u¯K� Y	� YM� �� «°� 7 ±²2
255



256 ���������	

³´µ� j��¶�� ·«¸�¹� �º�� »2 ����. >`0>

4��,� Y	c >`��� ¼cE:ª KR� >`��� �­3 �

�� �4�� Y	 h£� l: A\t h£ 36c ��.

����, Y	� r�6�2� �U% �� �� �O�/� ST

@ �U% ��½ ¬��¾ �O% UVK� ¿� ©\ �j��, >

`0>4��,� �O�� x
� 56|� �}Z�~� >�E: l

( ÀÁ� ����,�� �Â �j� (Ã��.

� ab�,� LiCl Y	Q Z�t >`0>4�� �4 Gd2O3 : Eu

���Q Ä� 	
KP, Y	� ¼cÅ� ÆÂ ��� 56� �8,

z � 7 ����� Ç�� Ã4 
ZK��.

2.� �

�� �È -É�� 1.7 MHz� Ê¥Ë >`	
(Q ��K��. >`

��� �µk� Gd 7 Eu� º�Ì% �4.q 	
K��=, LiCl�

¼cÅ% Gd2O3� AÅÍ� 0%�, 30%Îi Ç�.Ï�. ��� Ð Ñ

�� 0.5 M� � .Ï�, Eu� �ÒÑ�� Ð �� Ñ�� 10 at%�

K��. �O(� Äm I.D.=3.0 cm, O.D.=3.3 cm, Ó� 80 cm� quartz

Ô�� �O(� AÕ� +�Q 900oC, Ö�(�3 �(� ×´% 2 l/

min� K�% À, Ô� �O( |�, �µ./� 2Ê��.

Xh �9((X-ray diffractometer)Q ��4 56� z b
� �%

>ØK��= Scherrer p Ù� �4 56� z !(Q � K��.

56� �8� ©Z Ú6 Ûrm(SEM, scanning electron microscopy)%

��4 >ØK��. ��� 56� ����� PL(photoluminescence)

% Ü KP Y	� ¼c� ÆÂ #$% ÍÝK��.

3.�� 	 
�

>`0>4��,� �O��� x
� 56|�, �}Z�~�  

>�E: 56/� ��F2c ��R� �� 	
+��,� 56Q

Ä� 	
j k l��, �O��,� �µ./� kÊ �|� ­<

�� 56� z �-@ ��� ��	� ���Q Þ>½ 
�Wi

ßKR� 012 à� á� ����% N� ���Q 	
K( X4,

� 1,300oC ��� �+� 	
 +�c [\K�. Æ�, � ab�,�

>`0>4�� �4 1,000oC �K� �� 	
+��, � ��Q N�

���Q Ä� 	
K( X4, 613oC� �� YM% ci= >`��

3 ��   �4E� LiCl Y	Q �5K��.

Fig. 1� LiCl Y	� ¼c� ÆÂ Gd2O3: Eu 56� �� ��% �

âã PL(photoluminescence) äå¹æ��. 56�� �ç 900oC�,

>`0>4�� �4 Ä� 	
Eè�. �� äå¹æ� 254 nm Ë-

� 6éh% P( �êi��� Z�KP Ü K��= 56�� Y	

¼c P�� Ô�à� 612 nm�, ]�� �� s(Q �â|è�. 5

6� �� ��� LiCl Y	� ¬Å� #$% &ë�=, LiCl Y	Q

¼ct �����ì í:V Gd2O3 : Eu 56�� Y	Q ¼cKi �

� 	
� 56� Í4 á� ����% cî�. LiCl� ¬Å� AÅ

Í� 20%
 À ]Ã ����% �âï�= �� Y	Q ¼cKi �

� m<� 250%� 4ðt�. �ñt ����� �cQ ce+ Y	

� �j% �3K( X4 Y	� ¼c� ÆÂ 56� z �, òóB

7 56� �8Q ÍÝK��.

Fig. 2� LiCl Y	� ¼cÅ� ÆÂ Gd2O3 : Eu 56� Xh �9

äå¹æ��. �v 56� >`0>4�� �4 900oC�, Ä� 	


Eè�= LiCl Y	¼c P�� Ô�à� �ç Hkt Gd2O3 z %

íè¥% �3j k l�. 56� z �� LiCl Y	� ¬Å� #$

% &ë�=, LiCl Y	Q ¼ct �����ì í:V Gd2O3 : Eu 5

6�� Y	Q ¼cKi �� 	
� 56� Í4 á� z �% cî

�. LiCl� ¬Å� AÅÍ� 10%
 À c- á� z �% «��=

�� LiCl% ¼cKi �� m<«� z 6 !(c 35% �cK��.

Y	� ¼cÅ� ÆÂ �� ��� z 6 !(�� Ô�Q Fig. 3�

�â|è�. z 6� !(c ôk¢ á� ����% �â|(� K�,

����� m$@  �½ 
ÉKi �¥% �3j k l�. 
���

� 56� z 6 !(c !C õ��� zM�� ��K� z /�

�ö� ÷yKP 56� ����� �ct�[17]. z �-� 56�

Fig. 1. PL spectra of Gd2O3: Eu particles prepared with LiCl flux solu-
tions.

Fig. 2. XRD spectra of Gd2O3 : Eu particles prepared with LiCl flux
solutions.

Fig. 3. Crystallite size and PL intensity of Gd2O3: Eu as a function of
LiCl content.
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Fig. 4. SEM photographs of Gd2O3 : Eu particles prepared with LiCl
flux solutions.
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