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Preparation of 0.9PMN-0.1PT ceramics by sol-gel process
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Abstract The preparation of 0.9PMN-0.1PT ceramics by the metal alkoxide method and the effect of excess Mg(O2H5)2,
Pb(CH3COO)2 · 3H2O are reported. The excess Mg(OC2H5)2 addition signficantly affects the rate of perovskite phase form
tion in 0.9PMN-0.1PT ceramics. The sample by addition of 5 wt% excess Mg(OC2H5)2 sintered at 1150oC for 1 hr obtained
perovskite single phase and showed 98 % of the theoretical density. The dielectric constant of the pellets sintered aoC
was increased by the addition of 5 wt% excess Mg(OC2H5)2 and had a maximum value of 15000 at 1 kHz.
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2.1. ��: �NR *��: >�
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Pb(CH3COO)2�3H2O� *�: �y- �� 2.5, 5, 10,

15 wt% R� ID�v ��# �N��$% 850oC��

4g� �*��-.
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� ��  �*\ ��: ��� �� �O# cË;Z

Fig. 1. XRD patterns of 0.9PMN-0.1PT ceramics sintered 
various temperature for 1 hr with excess 5 wt% Mg(OC2H5)2.

Fig. 2. XRD patterns of 0.9PMN-0.1PT ceramics sintered 
1,150oC for 1 hr with excess Mg(OC2H5)2 contents.
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Fig. 3. XRD patterns of 0.9PMN-0.1PT ceramics sintered at
1,150oC for 1 hr with excess Pb(CH3COO)2 · 3H2O contents.

Fig. 4. Plot of percent perovskite as a function of excess
Mg(OC2H5)2 contents for the 0.9PMN-0.1PT ceramics sintered

at 1,150oC for 1 hr.

Fig. 5. Plot of percent perovskite as a function of exce
Pb(CH3COO)2 · 3H2O contents for the 0.9PMN-0.1PT ceramic

sintered at 1,150oC for 1 hr.
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Fig. 7� R�: Mg(OC2H5)2� ID\ *��� 1,150oC

�� 1g� *��v ID�: T�� UV �� � 

� cËÒ ]�-. Mg(OC2H5)2D 5 wt% IDP g¥�

� 98 % ��: �� �  Q# t# � ,{-.

Fig. 8� R�: Pb(CH3COO)2�3H2O� ID\ *�

�� 1,150oC�� 1g� *��v ID�: T�� U

V �� � � cËÒ ]�-. Pb(CH3COO)2�3H2OD

IDz
 �� �� � 
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 96 % ��: �� �  Q# t# �
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Fig. 9
 0.9PMN-0.1PT �N� Mg(OC2H5)2� R�

ID\ g¥: ID� T�� UV �� ��� ²�\

�R�-. ID�� KDÏ� U8 �� ��D KD�

v 5 wt% IDP g¥: �� ����
 15,000$�

cËÌ-. abc 10 wt% ID\ ���
 Óf_ Sµ

`-. �
 X-³ ´W�° �R� UV m�nop�q

���: iN�R *� �  ²� �R�  säP-.

Curie � : T�
 2.5 wt% IDåY
 52oC� cË

ÌZ 5 wt%¬ �� 48oC� Sµ`-D 10 wt%: ��


 55oC� �µ`-.

Fig. 10� Pb(CH3COO)2�3H2O� R� ID\ g¥:

ID� T�� UV �� ��� ²�\ �R�-. 10 wt%

Fig. 6. Plot of relative (%) density as a function of sintering
temperature for 0.9PMN-0.1PT ceramics.

Fig. 7. Plot of relative (%) density as a function of excess
Mg(OC2H5)2 contents for 0.9PMN-0.1PT ceramics sintered at

1,150oC for 1 hr.

Fig. 8. Plot of relative (%) density as a function of exce
Pb(CH3COO)2 · 3H2O contents for 0.9PMN-0.1PT ceramics sin

tered at 1,150oC for 1 hr.

Fig. 9. Dielectric constant change of 0.9PMN-0.1PT ceram
sintered at 1,150oC for 1 hr with excess Mg(OC2H5)2 contents.
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IDP g¥� DX �� �� ��Q¬ 12,500$� c

ËÌ$% �0 Curie � 
 76oC�{-.

3.4. �7�� ÃÄ

Fig. 11
 0.9PMN-0.1PT �N� Mg(OC2H5)2� R

� ID\ *��: �7��� ÃÄ\ �à�-. (a)


2.5 wt% ID�v 1,150oC�� *�P g¥$� ��

æ¯: Ük
 2~3µm � �$% ä��Ø *�z{-.

(b)
 5 wt% ID�v 1,150oC�� *�P g¥$� �

� æ¯: ÜkD 4~5µm � �$%, Mg(OC2H5)2�

IDÏ� U8 ���: ÜkD KD�Z Öç ä��

Ø *�z{-. (c)
 5 wt% ID�v 1,100oC�� *�

P g¥¬ ���� ���: ÜkD Ð 2 µm � �

«¬z{-. �
 *�� D KDÏ� U8 ���:

ÜkD KD�Z ,Ç# yv¾% �� ��: ²� �

R� &'�v MgO� ID�v ���: ÜkD KD

�J �� ��D KD\-
 yZ[13]�  è sä�Z

,-.

4. � �

�-�x$� 0.9PMN-0.1PT�: �N� Mg(OC2H5)2

� Pb(CH3COO)2�3H2O� R� ID�v ��# �N

�Z *�\ �R 1150oC�� 1g� �Y\ *��D

m�nop�q: iN�R *� � D DX ×�]$

� cËÌ$%, a |�  Mg(OC2H5)2D 5 wt% IDP

g¥�� 98 % ��: ��� � 	
 m�nop�q

rs�# t# � ,{-.

*��: �� ��
 Mg(OC2H5)2� R� ID\ �

� ID�� 5 wt%åY ����D KD�v È� 15,000

¬ ]$� ²�z{$% Curie � 
 48oC�-. Õ\

Pb(CH3COO)2�3H2O� R� ID\ �� �� ��


10 wt% ID��# 0 DX �µ� 12,500�{-. �0

Curie �   KD�v 76oC� cËÌ-.

Fig. 10. Dielectric constant change of 0.9PMN-0.1PT ceramics
sintered at 1,150oC for 1 hr with excess Pb(CH3COO)2 · 3H2O

contents.

Fig. 11. SEM photographs of 0.9PMN-0.1PT ceramics. (
excess 2.5 wt% Mg(OC2H5)2 sintered at 1,150oC, (b) excess
5 wt% Mg(OC2H5)2 sintered at 1,150oC, (c) excess 5 wt%

Mg(OC2H5)2 sintered at 1,100oC.
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