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� YRO4(R=As, Nb, P, V)� ���� ��
��. ��� ���� 254 nm �

147 nm �� 
��� �� ��� �� � � !�"#$� %�
��. 254 nm& �� '(� ), YAsO4� *+,& -

. �� ��� /�0, Y(As0.4P0.4V0.2)O4� ��,& 1,200oC�� ��
�� ) 12 -. �� ��� /��. 3#4,

147 nm& ��'(� 56�� YPO4� *+,& 7� -. �� ��� 489:�.

Abstract − The YRO4(R=As, Nb, P, V) blue emitting phosphors were prepared by the combinatorial chemistry method. The

quaternary combinatorial library was designed to investigate the luminescence of the host material under UV and VUV exci-

tations(254, 147 nm). In view of the luminescence yield, YAsO4 rich region was found to be optimum under 254 nm excita-

tion. It was found that the phosphor synthesized at 1,200oC with Y(As0.4P0.4V0.2)O4 composition had a maximum emission

intensity. However, the results under 147 nm excitation were different from those of 254 nm excitation, the samples of the com-

position containing a large amount of YPO4 shows the high emission intensity. 
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1. � �

FPD(Flat Panel Display)��� �� ���	 
��
� �� 	�

���� � ����� ��� ��� ��� ��  !" ����

#$%&. FPD'�� PDP(Plasma Display Panel)�  ()(* +�

,- CRT./* (0� 1�2)� 345�67� 89: 	��;

<=1> �&[1]. PDP+ �?�� @ABCDE�� FGH� %I7

JK� �?�; #� L?�M�N OP QRST UV* WXY Z

[\]S* QR� ^A L?_`� aAbc� OPde� >f: >

g�* �?�; hLi#j :&[2]. bklb� �?�* Q	 m n

	o* p q� r: nL: sZU %tHb uv� wxyT Fz�

*{i# |�} �?�; ~	i�>, �{* 100h��* �+: �

?� �� ~	- ��� ��i# .ti� Fz�� hLH�� �

&[3]. �� �?� ~	 m ��� � (�M� �� Q~(� �z�

��i�� i�&.

Q~(��z(Combinatorial Chemistry Method)� ���� �� .

* �0� ~	 m ��� . �� Fz��� 
�� *����� �

�hL� �� &.* �� (~�* ~	 m ��� �+H�� ��

�, ���� 
\��Y �� �� �0* ~	 m �?� ~	�� y

+i# �� sZU %t'�&[3-5]. ��<, �\* Q~(��z�

�?� ~	� � � y+i��� ��* �o�� �&. ~	H��

<�  @* p� ¡� y�, ��: ? ¢£�J� ¤�	 m �7 �

E r¥- �? ¦§¨© ª«� r¬­ ¢£� �®y�� .t� .

¯&� ��� �&. ^A� ���� �0 ��� � .� �b�, °

°* �0� ^A� &� >Dz�< ±Dz�� ~	�ji� ���
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�&. ��: ��� �¤i� �� ² sZ��� 7�y�� >³:

�´�; oµi#, ~	­  @* .� �{* Fz¶& yb�, ? ·

	 m ¤�	, �7 �E q* ®.yT ¢£� wt� . ��¸ i�

&. ² sZ�� ~	: �?�� ¹�L?� i� �0�º »� L?

� <=1�, &p: n	o m ¼½o; �¾i# CRT(Cathode Ray

Tube), FED(Field Emission Display), PDP(Plasma Display Panel)+ �

?�� ´+i� �i# &p: wx m ¿� ¤-S� <=1À>[6-

10], %I7JK(Vacuum UV)Á�* L? ·	- �	¢
 Q~���

�ÂÃ Ä Ub Q	��� ¤-; ¶#/ ÅÆ[11, 12]U �� Ç, ²

sZ��ÈÉ Å	¢
�  : ¤-� Ê* ¯&.

² sZ� �{* Q~(� �z� �?� ~	 m 3U� +�i�

¸ .�i# �?�; ~	i>, PDP+ �?��� UË	� �� Ì

¶ �0� ��i�N Íy� Î>, Y(As, Nb, P, V)O4 �?�* &p:

Q	� ^Ï 147 nmY 254 nm #� i��* L? ���  : �


yT A�Ð�Ñ; µ	i���, »� L? �?�* ~	- ? ·	

� ¢£i�&.

2. ����

2-1. ��� � �� ��	

² sZ��� Q~(� Fz ' Ò� Ó�* Q	� ��i� split-

pool Fz� y+i#, Ò� Ó�*  ÔyT Q	� ��i�&. 2K

Q~(� �z� �+: �?� ~	� �� 40×80×12(U�Õ��ÕÖ

�: mm) ×�; U% ØÙ�< 4� ®ÚU 0.5 mlT 18h* ZÛ� �

� �´�; oµi# �?�; oQi�&. � �´�� �{* �?

¢£�T Perkin ElmerÅ* LS 50B plate reader� Å+ UËi�¸ o

µ: Ü�&.

Y2O3, As2O3, Nb2O5, P2O5, V2O5� 0�- Ý�, Þ� q� Å+i

# ±D�� oQ: ß� �; �ày�� Q	5� áâ ¢ã Ì �

100oC�� 1� RQ: ß \���� 500oC� � 2��[³ 2� R

Qi>, 1,100-1,300oC�� 3��[³ I� '�� 6	�ä �?�;

åW ~	i�&.

2-2. 
�

6	 Ì �´�1* �?�� �??�
 Perkin Elmer Å* LS 50B

Y PDP æç 1Y �Å: de�� L?VèéÉ� ��i� �� D2

êëY KrêëU �ì­ Q~(� ��+ VUV PL(Photoluminescence)

�í; Å+i# 254 nmY 147 nm� °° #��ä î. m L?Vè

éÉ� ��i�&. %I7JK Á� ��� �ïU �\­ ðñ 1®

; TMP(Turbo Molecular Pump); �+i# 4×10−5 torr�i* %I��

�b�ò&. o�­ ¤-S� O Ú×* å> �� ó� vô 280-550 nm

1� �� Ú×* )y� Z: óS��, �õ 5)* �� &Ï �í

�� 2ö ��: ó� 3÷ó�� <=1À��, ø�: ¤- ó� ù

� �: �� �/�0�� ø² KaseiÅ�� oQ: BAM »��?�

; Å+i�&. ? ·	 ¢£ Ì� �´�1* �?�; yúà ¢ãi

#, XK ¢ûüý� RigakuÅ* DMAX-33�� ¤�	� þTi�>,

SEM�� �7 �D� r¥i�&.

2-3. Quternary Combinatorial Library: QCL

��¤-* eÿ	� �â Øv¶� �i#, oµ: �´� 7h� �

121h*  @� ~	i# quternary combinatorial library(�i ‘QCL’�

5�); µ	i�&. #��� Z i<� &Ï ZY� &Ï Q	� U

% �?�; *�i>, Å)�� � 121h* Z� �Ù�� �&. ° Z

* �í�� Q	� ¤�H�N � Fz� ��: lever rule� *� 4

� D3��; ¶� Fz- �&. ��­ L?·	� ° Z* ��� <

=1�N ��� L? ��U Ö� Ü�>, ���� D y�� L?

��U �� Ü� <=�&. � ö	 
0* �b�� °° YAsO4,

YNbO4, YPO4, YVO4* Q	��, �Ü� '"�� As, Nb, P, V* �

�U �b��� .
�� �[� � 0.06 mole, ¹�ÑY )���

0.2 mole* �� P(; OÀ>, ̂ A� 120h* �� &Ï Q	�� ~

	­ �?�* ? ·	� �	y�� :�� r¥� . ��¸ i�&.

Fig. 1� wx-�� ��Ã <=1À&.

3. 	
 � �


Q~(�� w�i� \� °°* �b�� �Ù� YAsO4, YNbO4,

YPO4, YVO4�  : ~	�� m °°* ��� ^A ~	­ �?�*

%I7JK(147 nm), 7JK(254 nm) #� i��* ? ·	�  � Ø

v¶�&. Fig. 2-4� �b� �?�S* #� VèéÉ- #� �� ^

Ï L? VèéÉ� ¶�&. YNbO4* e2 &Ï sZ��Y C�Ub

� 7JK Á�(220-240 nm)�� Ö� î.K� <=1> ���, YPO4

* e2 7JK m %I7JK Á��� Ö� î.K� ¶T&. ·Ã,

%I7JK Á�T 110-180 nm* Ê* ¹� Á��� &Ï �?�S�

�� Ö� î. ·	� ¶�> �&.

YPO4Y C�Ub� ZQU �� YAsO4, YVO4� î. �� ó� �

�U �� <b�, 200 nm®�* #� VèéÉ� �,i# �Å: #

� VèéÉ ¹p� Ub> �&. ·Ã, YNbO4; oJ: <�b �?

�S� 200 nm�D* 7JK Á�¶& 147 nm ®�* %I7JK Á

��� � î.K� ¶�> �&. ��� 7JK Á��K YAsO4* #

� VèéÉ� U� Î��bâ <=<�N, ·Ã L? �� ?�T

254 nm ®���* î. ×�� YAsO4-YPO4-YNbO4-YVO4* Â��

<, YVO4* î.U <�b �b� �?�¶& ��Ã ��%&. #�

VèéÉ- C�Ub� L? VèéÉ��� YNbO4� &Ï �?�Y

� aÑ 400 nm®��� '"��� �	HÀ>, <�b� 430 nm®�

�� å  L? �� ó� <=1À&. 254 nm m 147 nm* #� ��

� #��ò� � ~	 ��� ^Ï L? ��U °° &�â <=<>

�&. YAsO4� #� ��� ^A U�  QyT ¤-; ¶��N,

254 nm #� i��� 1,100oC�� 6	i�� � L? ��U U� Ö

��<, 147 nm #� i��� 1,300oC�� 6	i�� �U U� Ö�

L? ��; <=1À&. °°* �?��  � D yT L? ���

Fig. 1. Schematic flow chart of experimental procedure.
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254 nm #� ��� YAsO4U \�y�� L? ��U Öâ <=�>,

147 nm #� ���� YPO4* L? ��U U� Ö�&. ��< ~	

­ �?�� ¹� L?�� *: Ü��� �/�0� Å+: Å+ »

��?�Y ���� � L? ��U 30%��T Ü�� <=�&. ~

	­ �?�* L? VèéÉ�� ¶#b�� °°* �?�� ~	 �

�Y L? ��U vO  !: r
; U% Ü� Ø . �&. 254 nm

#��� YAsO4* ��� *{: ¤-; "#¶) 1,100oC�� ~	

: �?�* L? ��U $q,��º &Ï ���� ~	­ �?�

S-* L? ��* ��U �f 4-5% ��U ���, YPO4� 1,000oC

�� ~	­ �?�U <�b ����* �?�¶& L? ��U �

� ��&. \7* e2� ¹�* O	¢T As2O3U &2 gL	� '

i# ~	��U (A½� ^A� �à) gLH>, \�y�� úà�

U áb uv� 
!y�� L? ·	� <* Áÿ� +í� Ü�� ¶

T&. X-K üý¢û�* ¢£��� YAsO4� 1,100oC��®, Y2O3

D� r¥HÀ&. ¶>­ ¤-� *i), YNbO4� ø�yT >Dz�

Fig. 2. Excitation spectra of phosphors�
(a) VUV region, (b) UV region.

Fig. 3. Emission spectra of phosphor as a function of firing temperature under 254 nm excitation�

(a) YAsO4, (b) YNbO4, (c) YPO4, (d) YVO4.

Fig. 4. Emission intensities of phosphor as a function of firing tempera-
ture under 147 nm excitation.
(a) YAsO4, (b) YNbO4, (c)YPO4, (d) YVO4.
HWAHAK KONGHAK Vol. 40, No. 1, February, 2002
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�+i# ~	� � 6¤ ¶Qo; -Ui#� 1,250oC�D* >��

� .ÈÑ�j M-fergusonite ¤�ZQ; /� 0�D� ù� . ��

<[8], ² sZ��� 1,100oC��®, �øD� �	i�&.  �� �

� ���� åy ~	��� �ai�>, �øD� ù� . �À&. Q

~(�� w�: ¤-; Fig. 5� <=1&. Fig. 5� °°* ~	 ��Y

254 nm m 147 nm* #� �� Å+i�� �* ¤-; <=� Ü�&.

254 nm, 147 nm #� ��- ��� ^Ï ¹� L? �� ó� «2*

��� <=1À&. QCL* ��� 3� 48: 5Y �� Q~(� ¤

-; <=6 � ¹�� ^Ï L? �� eÿ	- U� ¿� 7~ Q	

� :ö� þTi� Ü�&. 254 nm #� i��� YAsO4; '"��

�� L? ��U Ö� �?�S� YAsO4-YPO4-YVO4 )�� 8'y

�� r¥HÀ>, 147nm #��i��� Y(As0.06Nb0.06P0.83V0.06) O4* Q

	�� &Ï Q	� �� $q: ��; <=1À&. y� ~	���

1,200oC�À&.

Fig. 6- 7� y� ~	��T 1,200oC�� ~	: �?��  � 254

m 147 nm* #� ��� #��ò� �* QCL� 1®lb þT� .

��¸ i�&. Fig. 6�� þT� . ��� � ö	 
0- Î ö	 


0�� Ö� L? ��; <=1� �0S� �>, � ö	 
0�D�

�� D y�� L? ��U �� �� Ü� 9 . ��N, �Ü� °

°* �b� �0S� �� 7~H) D y�� L? ��� <* Á

Fig. 5. Quaternary combinatorial library: The gray level stands for emission intensity under (a) 254, (b) 147 nm excitation. The samples were fired at
1,100oC, 1,200oC, 1,300oC.

Fig. 6. Quaternary combinatorial library: fired at 1,200 oC, under 254 nm excitation.
���� �40� �1� 2002� 2�
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ÿ� +í� Ü� Ø . �&. Fig. 7� o�: ¤-� 3� o�: Fig. 6

* ¤-¶& : þw: eÿ	� ¶�> �&. YVO4Y YNbO4U �,

­ )��� D y�� L? ��U �� �vb>, Î ö	 
0* v

O ;� Á��� L? ��U Ö� �0S� þT� . �&.

Fig. 8� � ö	�� � ö	 
0lb* �b�� �	i� �?�

S* X-K üý VèéÉ� <=1&. ~	 ��� \�y�� ¿� L

Fig. 7. Quaternary combinatorial library: fired at 1,200 oC, under 147 nm excitation.

Fig. 8. XRD patterns of phosphor fired at 1,200oC.
(a) YAsO4, (b) YNbO4, (c) YPO4, (d)YVO4.
HWAHAK KONGHAK Vol. 40, No. 1, February, 2002
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? ��; <=� 1,200oC�&. YAsO4; oJ: <�b �?�S� �

ö	 
0�� �øD� �	: Ü� 9 . �&. 3� <«i���

YAsO4� e2 1,100, 1,200, 1,300oC�� YAsO4* cherovite �øD-

,= 2θ=30o�� Y2O3* Ú×U r¥HÀ>, Î ö	 � ö	 
0�

S��.¸ Y2O3* Ú× ��U ¼U:&. <�b �b� �?�S*

e2�� Î ö	 
0��®, Y2O3* Ú×U r¥H� ��� gL

	� ': As2O3* gL� �T:&> <«� . �&.

~	­ �?�*  5yT �E r¥� �� Fig. 9� \7 OÅ ��

e(SEM) Å%� o�i�&. \�y�� Ñ�� �>* �7à� ��

�?�ø.¸ �7* ×�U µ�>, 1® 
0� S��.¸ ø�:

¹p� �bib ?i>, Þª@: �7 �D� <=1À&. YNbO4�

� ö	 
0�� vO ÷ø: �E�� Î ö	 
0�D�� AD �

E� Þª@�b� Ü� 9 . �>, 3� o�: ¤-�� ¶��� L

? �� B: 8�Ã ½6i�&. YPO4� � ö	 
0�� vO Q 

: C8ZQ ¹p� �ÙÀb�, Î ö	 
0�� C8 ¹p� DÚi

�>, �7* ×� B: ¼U: Ü� 9 . �&.

147nm #��i�� U� L? ��U 2.i�E Y(As0.06Nb0.06P0.83V0.06)

O4 Q	* �?�� YPO4�?�* å  L? �� ¶& � 2% �D

Ö�&. YPO4* åy ~	 ��U 1,300oCTN �i# � Q	���

1,200oC�&. �Ü� Q	�� vO �à� �bi� As, Nb, V	¢S

� 6¤ ¶Qo ��� i# ~	 ��; �F>, B: L? ��� ¿

� Áÿ� OÀ� UË	� �>, B: � 	¢S� øW* n	o� í

dHÀ� UË	� �&[13]. �� UË: #G Ub Q	� KH: ß

1,200oC�� ~	i#, ? ·	� ¢£i�&. Fig. 10- 11� 254 nm

#��i��* L? VèéÉ- D  L? ��; <=1À&.

°°* Q	� ^A� L? VèéÉ* '"��� ���I�� �

[i�Ê<, VèéÉ* ¹p� Qk) ø��% Ü� 9 . �&. ·Ã,

254 nm#��i��� Y(As0.06Nb0.06P0.88)O4Y Y(Nb0.06P0.94)O4* Q

	�� U� ¿� L? ��; ¶���, '"��� 430 nm�� 400 nm

®��� �[: Ü�� ¶v Nb* _-U � Ü�� ¶�>, B: '

"���� P(U ¯�< (c)Y (d)* VèéÉ* ¹p� ��� I�

ø��% �D�� �Ù� 6¤ ¶Qo �� J� øW� n	o ��

� i�&> 9 . �&. J�º CaSO4� W� �¾HÀ� �Y YTaO4

� NbU �¾HÀ� � VèéÉ ¹p� °° CaWO4Y YNbO4� r

¥H� Ü� 9 . ��N, v
lb «þ: ¦§¨©� ª«Hb ?:

DE�&[14]. X-K üý ¢£ ¤-; ¶â H) YPO4; K�� : Î

ö	 
0�� YPO4Y As 	¢* gL� �Ti� Y2O3* 7~D �

� r¥HÀ&. �Y� � � 147 nm#� i��� Y(Nb0.06P0.88V0.06)O4

Y Y(P0.94V0.06)O4* Q	�� ~	­ �?�U Y(As0.06Nb0.06P0.83V0.06)O4

¶& L? ��U : Ö�>, V* _-U b%y�A 9 . �&.

Fig. 9. SEM photographs of phosphor prepared by combinatorial chemistry method.
(a) YAsO4, (b) YNbO4, (c) YPO4, (d) YVO4.

Fig. 10. Emission spectra of phosphors, fired at 1,200oC.
(a) Y(P0.83As0.06V0.06Nb0.06)O4, (b) Y(P0.88As0.06Nb0.06)O4, (c) Y
(P0.94As0.06)O4, (d) Y(P0.88V0.06Nb0.06)O4, (e) Y(P0.94Nb0.06)O4, (f) Y
(P0.94V0.06)O4, (g) Y(P0.88As0.06V0.06)O4.
���� �40� �1� 2002� 2�
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in-

ng,

S.:

nd
4. 	 �

Q~(�� �?� ~	� y+i# Y(As, Nb, P, V)O4�?�; ~

	i�&. ~	­ �?�� ør	 �� ¤-; ¶���, �� ¤-;

5L�� i# �� Å)� Q~ A�Ð�Ñ� ~	 Q	� ^Ï �?

·	* eÿ	� ��� . �À&. ~	­ �?�S� |�} ZQ*

�ø D� vô 7~ D� O� �Ù> �À��, 147 nm#� ���

� Î ö	 
0* �b�� �Ù� �?��  �� � L? ·	�

� ö	 
0�� ¶& ¿�&. ��<, � ö	 �D* 
0� S�U

) M, : �� �`� �� 7~N ��� L? ��U ½6i� �D

� ø��&. �?� Q~ �� ~	­ �?�* ·	� � ö	 
0

� �b�� �Ù� Â.: ¹�S* Áÿ� �� O�>, �Ü� L?

��� 
!yT Áÿ� �í� Ü�� <=�&. Å)� Q~�� #

� �� ^Ï åy Q	� 254 nm#� ���� Y(As0.4P0.4V0.2)O4�

À>, 147 nm#� ��� Y(Nb0.06P0.88V0.06)O4* Q	�À&.
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Fig. 11. Emission intensity of phosphors fired at 1,200oC.
(a) Y(P0.83As0.06V0.06Nb0.06)O4, (b) Y(P0.88As0.06Nb0.06)O4, (c) Y
(P0.94As0.06)O4, (d) Y(P0.88V0.06Nb0.06)O4, (e) Y(P0.94Nb0.06)O4, (f) Y
(P0.94V0.06)O4, (g) Y(P0.88As0.06V0.06)O4.
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