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زيتول ژل-به روش سل(BaZrO3)وميركنات باريد نانوذرات
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BaZrO3ساخت نانوذرات

( ��
0(�1*��� �2+�34 5BaZrO3�6 a�4  6 ,*!��*! ;�� 
�-
G9:-/% �@C�: AB/�.�6:� 6 �*Q7��/7��� >?@�� 9�(*F 

�-'.G��6 
� <*
&@�6(� ����� � ,��) �6 ALM {*� G��4 
�
�)(/�( � j*?C �G��*-� 0(�1 �� ��+;�+G�*!��*! �( 6 G

�*E"+(*C ���I | % �6 �8 /�/% J��@�( 0(�1*��� /"�C(� 4 R.
@% :�
6���*4*��� ��+G6��/�I �:��6:�"�?G�+*&�(G
;( 4XRD � �"#��}E 
 SEM ~4 0�*m
�	 .k">�+G

XRD( *E 4 ��&@:� �6 
A/� OK��aUPW �8 % �C�: 
	"?"��}E *��
 SEM� �6 "( P*K:� K�� @K��	"?"O�

A/�XL30  /�/% �@	 !.��� �6 O�:
��G;�� �+G��*� 
) | % �6 ����s@:(
�6 ���M  "?�(*F 5@	 !  Q� �� �6 �7�,*. 

/�/% J��@�( �A*}r� ��)�6 � #@7: ,��) A*k �j*?C .

1شرح كار

( ��
5;��) )( 
�*8 "Rn=��8*4� 4
/�Zr(OPrn)4��6
,(*7F����G)
8 *�"*<�(�+ )( �"�8��/"��6 /
*<�'+ ��6I

Ba(OH)2.8H2O��6,(*7F����G��6 
*<� � �"@:( )( #"$
�("�/
( � /
4� 4�#"/% ���s@:( ALM ,(*7F �6 9K�( 9.

�����*?r� ��Z�� �6 ��6�-NM�( )(
4� 4�#"9K�( 9
@:( �"�( $"�/
�E /"�%0/� �6 � /�Ul�"���6
$,#-+ 
k�7��"���6�(/�� O�: � g*?�� R+ G+"��8��/
��6 /
R
�'+�6I/% �	�f( ,I �6 .?[E A*?r�"��6�0/� �6 �/�I �:�

d5��� <�-M �� �F�: ��� �� �G�U�V�� G@��: ��( ! �6
�:I
:� 2"/.O4)(�:I
2��(/�� G)
�*8 "<*–n��8� 4 
/

( 6 <)cG��)(*� G%"-"��
�6�/�I �:� �6 i�s% A*?r� 
� 8 �	�f(
R0/� �6 O�: �`Ul�"�� ��G,#-+ 

k�7��"��/% ��(� �( l ��*6 2C . A�M �� �F : �6 �8 .

% A*?r�" G6 ��� ��?M � )( �/�I �:�G0/� �6 9Zl d
�F�:�:I ��
�E �	 ! �( l 2	�s% A*?r� �/�I �:/6 .O4

)(�4
�:I ,�
2( 6 G6��AB ,���I �:� <*: ���ZE ALM" 
%/.( 6 G6 )( "ALM ,� 6 5�+G�I��*V*� �
 &6 AB ���:�

 �/�I �6
$0/� �6 O�: � $'C �LC �-4�d�� �F�: 
�*	 ���� ��G�UU@��: �V�� �/% ��(� �( l �( !.4"���� 2

 Q� ��*� ��*4 )BaZrO3(6��:� 6�76 � /�I *&�( �Zk G
�� !�
0��s@� 
�� �/% �� A�/V��� !+��/�/% .

2شرح كار

( ��
) )( ��8 5
�*8 "*<n=��8*4� 4
�/Zr(OPrn)4,(*7F �6 �
����G)
8 �*"<*�(���6 0�@:( )( �
*�<Ba(CH3COO)2�6 �

� ,(*7F���G��6 
*<@:( )( � �(�"�( $"�/
( � /
4� 4�#"9K�( 9
/�/% ���s@:( ALM ,(*7F �6.

����) A*?r� �� 
�*8 "<*n=��8*4� 4
9M /�� �/% 
(
4� 4�#"��6 0�@:( � 9K�( 9
*@:( �� �/% 9M <"�( $"�/
/

�Z�� �6 �(��*���E  6( 6 "/�/% �.�(�I �6 (� A�( A*?r���6
��  6 �8 <�� A*?r�Gk�7�� ,#-+ "��A�M �� �F : �6 R+

�*6 ,��*C� 8 �	�f( 
R�E?[E A*?r�"��%" G&�� �6��:�
I
/.(
A*?r� 5)( O4d�F�: �:I 
�6 2A*?r� 0�*m 

	�s%�/�I �� .( 6G(
�K7�� !�6�*k
�6 ,��K�-+G2�6 -
�+G,I��� �6 5��� <�-M )( �/: 6 G�U@��: �V�� ��( !

 ���s@:(� 8
R.)( O4�4
,��:I
26 i�s% A*?r� ���:�
 �/�I (� ��
� 5��6 $
�� �@�G���6G�6��� G�U�V�� G
@��:��( l �( !�(�
R.O4�ZE )( "ALM  6 AB ��+��/�I �:�
 �6
$$'C ��LC �-4 /%��� �� �*	 �� �G�U�V�� G

@��:��( ! 0/� �6�dALM �E /% ��(� �( l �F�: �+G�I�
�
 &l�6�6 )( �/���"/�� 6 5.4"2����G Q� ��*� ��*4 
)BaZrO3(6��+��� �� ��*8 �� ��/�I �:�G�UU ��UUU �

�dUU��V�G@��: ��( !*&�(  6�76 G�� ! �
A�/V d
�� !+��/�/% .

3شرح كار

"�*8 
) )( ��8 5
( ��*<n=/
��8*4� 4 �Zr(OPrn)4�,(*7F �6
����"�*8 
) *<�(�
��6 /
��8��/"+ )( �*<�Ba(OH)2.8H2O�

,(*7F �6 ����
��6*<�(��:( �/% ���s@:( .9"4� 4�#
( � JI 
M ,(*7F �6 9K�(/�/% J��@�( ;�� 5
( �� AL.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

/?VdU���-% �d,�@�6�E ��`�� <*
��6 0�78 
) 0(�1*��� /"�*E(BaZrO3)9: ;�� �6 =AB�vv

�"�E �6 ���� A*?r� GBa(OH)2.8H2Oa/U��c*� 
�6 (� ,I G���ºC eUR"@%(/�&� �6�_ � �/��:� .A*?r� 

� A*��4� 4�#
( 9K�( )( #"� G &
�Zr(OPrn)4�@
�c*� �6
Ma/U�"�E/%.<�� A*?r�(��8 �
�4 A*?r� �6 � bl � bl 

: �6 ��"k�7�� ,#-+ G�� A�M �� �F ��*C R+,�*Z� �
(R
��#	 .)( O4,�
�46 �&�� G "% AB ��?M � 5
( ��:�I�/
.ALM ,� 6 5"6 )( G( 6�+)� JI9K�( 9"4� 4�#
(((� AB �

J*:� � �� 8 G "!O�: G��� �� �*	 �� �UU�V�� G
�@��:�( ! 0/� �6 �U�(��( l �F�: R
�*% $'C �E .O�:

 ;�� �6>"k �N7:XRD  
*}E �G�(� 6 SEM ��+��*4 (�
 �( l �:� 6 ��*�R
�(� .��*-� ;�� 5
( �6 �/% �"�E GBZ8 

;( 4 G�+*&�( �K��7. � /% �/"���XRD�� ,�'� �/7+�
 �7[
 �5"
�4 ��"�6 �
��� �� 0(�1*����UU�V�� �@��: G��( !

/�/% /"�*E .;�� �6 �Z�� ;�� 5
( �� �/% �@s!  &
� G�+
+�34 5
( �6 0(�1*��� /"�*E G( 6 �8 �:( G E 6 5
( G(�(� 2

��"� )�"� �
c�6 G�+��� .$"�( :  @'"6 )(  Ec�6 G�+��� �� �+
�UU�V�� �"�E �( ! �@��: G��%*/�.

4شرح كار
5
( ��;��
��6 0�@:( )( �+��*4*��� /"�*E G( 6 *<�

Ba(CH3COO)2��6,(*7F ����
��6*<�(� �#
( � JI )( 9"4� 4�
/% ���s@:( ALM ,(*7F �6 9K�(.��8 9M( � ;�� /7��-+`

/�/% <�N�( .;�� iLC  6 `>"k �XRD �� �/% $'C AB 
�UU�V�� �@��: G�( !�"+ �-� ,�'� (� G��@C�: ��*!�(� �

�6 �L��8�*6 9K%.G�+��� �� �+��*4 �*Q7� 5"-+ G( 6
 ,*!��*!�UU��UU ��UUU�V�� G�@��: �( ! G*&�(  6�76

 A�/V �
�� !`�>"k O�: � /�/% ��(� �( l ��*8 ��
XRD  
��}E �SEM /7@	 ! �( l �:� 6 ��*� �+��*4.5
( �� 

;�� iLC 6 ;����d�?M � � Q� )( � /% i~M 2
�:I G
��*-� �����)��E*8 ,��) �� �+/�/% �"�E G E.


T !*��!*,1 جدول( % �+��� !BaZrO3| % �6 �@�6(� �.
���-%��*-� ��4 G��� � ,��) 2
�� ! �7+IºC/min 2
�� : �7+IºC/min 

BZ1 dG��� �� �F�: ºC�UU n`

BZ2 �U G��� �� ��"l� ºC�UU /% ���C ��*8 )( R"�@�� �*k �6 O�: �n-

BZ3 6��� R"�@�� �*kºC�UUC ��*8 )( 5@C*: )( /[6 �?m�	L6 � /% ��*8 ��(� /
� 8 ���--

BZ4 6��� R"�@�� �*kºC�UU 0/� �6 ��� 5"-+ �� � /% ��*8 ��(� d/��� �F�: -`


T !*��!*,2جدول( % �+��� !BaZrO3| % �6 �@�6(� d.
���-%G��*-� ��4 G��� � ,��) 2
�� ! �7+IºC/min 2
�� : �7+IºC/min 

BZ5 dG��� �� �F�: ºC�UUn`

BZ6 d� �F�: G��� �ºC�UUUn`

BZ7 dG��� �� �F�: ºC�dUUn`


3جدول( % �+��� ! ,*!��*! TBaZrO3| % �6 �@�6(� a.
��*-� ���-% ��4 G��� � ,��) 2
�� ! �7+IºC/min 2
�� : �7+IºC/min 

BZ9 dG��� �� �F�: ºC�UU n`
BZ10 dG��� �� �F�: ºC�UU n`
BZ11 dG��� �� �F�: ºC�UUU n`

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

�-%�+ �/6 	 ,( 
( �:�7% ���8 � �:�7%�*?6 �?N� �vz

و بررس يبحث
9K%�k">XRD ��*-��+GBZ1 �XE BZ4 +��X� ! ��/X%

 A�/V  6�76�� ,�'� (� �/X+� .,�X7. �X8 �X
X� �/��*X%���
��-E��+*&�( G;( 4 XRD �?l ��X+G?Xm( �BaZrO3�-� X
,�
�/% ( � �/�(
��(/��@X:( 0��X8 �X6 L��X8 �+*&�( 5)JCPSD06-

0399(�(*�-+�/��(� .l�X? 	�Xf( �}X��C�� )�X	 �X6 �@�X6(� �
��6 0�76 8
� <*"( �� #
��}E 5
�X6 �X8 ��(� �*XV�  �X�LF■

�:( �/% S�'� .�?l 0/% �@Z�(G}X��C�� ��X�*-� �� �X+G
BZ1 �E BZ4 ��*-� )(  @-8 YE( � �6 �+G�
�:(  & .EX"#G�

�?l 0/%�+G( ;( 4 
��*-� 5� �+"��*-� �6 �Z�� #�X+G�
 X&
6" @'�7[� �6 �8 �:( G(#	( 
� 2"�*?6 ,(#G�:���I ,/% .

9K%�+Gd�En��}E 
 SEM ��*-��+GBZ1 �EBZ4 (�
| %  6�76 �8��E"�/% �� ,�'� /�(�/7+� .�X"&��"�)(/X�( 5G
��*-� 0(�1�+GBZ1 �BZ2 9KX% )( ���s@X:( �6 �X+Gd�`

E E �X6 � �Z:�r� X" YeU�qU�X6  @�*��X� X�/�I �X:�/.(X
5
�"&��"5< X� �6 �+ �(#X	(Microstructure Measurement �X6 �
�"&��"5!" G��G6")( 2dUU �:( �/% <�N�( ��1 .�X.  X!

�)(/XX�(G� @�XX! �� 0(�1 G @�*��XX� GXX�� �XX:( �XX7&-+ )( �
ZXX:�7��� �(��*XXC 6 XX"/7@� .9KXX%�XX+Ga�n��}XXE 
 SEM 
��*-��+GBZ3 �BZ4 X� ,�'� (� �/X7+� .�X76 9KX%  6 �/X
� 
���*%  @�*��� 0(�1 �8 G�)(/�( �6 �+G�"&��"�6 5E E X" Y�U�
`n��  @�*��� G�C*?8 �+G��/M nUU @�*��� G�/�I � ! /�( .

� /V  6�76�kG�+XRD��*-� G�+BZ1�E BZ4�� ! A"<1 شكل/% �+��.


 2شكل*}ESEM G�+��*4 *��� ��*-� GBZ1.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

/?VdU���-% �d,�@�6�E ��`�� <*
��6 0�78 
) 0(�1*��� /"�*E(BaZrO3)9: ;�� �6 =AB�v�


 3شكل*}ESEM G�+��*4 *��� ��*-� GBZ2.


 4شكل*}ESEM G�+��*4 *��� ��*-� GBZ3.


 5شكل*}ESEM G�+��*4 *��� ��*-� GBZ4.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

�-%�+ �/6 	 ,( 
( �:�7% ���8 � �:�7%�*?6 �?N� �z�

 9K%e*&�( G;( 4 XRD ��*-��+GBZ5 �E BZ7 �E X"�
 6 �/% �4
�G| % d)A�/Vd((�,�'� X��/X+�.,�X7. X8�

�
� �/��*%�*&�( G4�X�*-� ;( GBZ5 �� �X8 �UU �XV�� 
@��:��*E �( !"�?l �. !( �/% /�X+G?Xm( �BaZrO3�-� X
,�

�� �:(��?l �+G	�f( �}��C�� )�	 �6 �@�6(� ���X6 0�76 8 
<*
�"��(� �*V� ,I �� #.(#X	( �X6 
�X�� 2�X� ( �X�7E X
 �X?l 5�X+G

}��C���6 )( "E �K?6 �/7@	� 5"#G�?l �X7[� �X6 �8 �+G(#X	( 
2
�"�*?6 ,(#
&7���*-� � �:( �+"(#X	( #
2
�X:( �X@	� .*X&�(G

;( 4XRD ��*-� �+GBZ6 �BZ7 +��� ! ��X�� �� �/% G
�UUU ��dUU �V�� G@��: ���(/��@X:( 0��X8 �X6 �L��X8 �( !

)JCPSD 06-0399 (�(*XX�-+���(� .9KXX%q*}XXE 
 SEM 
��*-� �6 �@�6(�GBZ7 �� �/% ��4 �UUU �V�� G��X: @�-
� ,�'� (� �( !�*&�( ��:(  6 �8 /+�G;( 4 XRD }��C�� �

��(/� .�� �6 �V*E �6"��nUU  @�*��� G*}E 
� � "&��"�)(/�( 5-
G��/M �� 0(�1 an @�*��� �)(/�(!" G/%.

kG�+XRD ��*-� G�+BZ5�E BZ7 �� ! 6"<6شكل �/% �+� �
�4A�/V Gd.


 7شكل*}ESEM�*4 *��� G�+��+��� !�/%G��*-� GBZ7.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

/?VdU���-% �d,�@�6�E ��`�� <*
��6 0�78 
) 0(�1*��� /"�*E(BaZrO3)9: ;�� �6 =AB�z�

9K%�*&�( G;( 4 XRD�+��*4*��� �6 �@�6(� G�*E "/
| % �6 �/%`� ,�'� (� �/+� .( �� ��*-�
( 5
$'C AB �N7-
��� �� �/%G�UU�V�� G@��: �� � �*6 �( !
�8 /% �/

*&�(G�L��8 ,I ;( 4 ��(/��@:( 0��8 �6 )JCPSD 06-0399 (
�(*�-+��(� /6 �8 �
7[� 5��?M � ��  Q� ��*� )�	 �8 �:( -

GK'E ,/% AB "�:( �/% 9.�?l 0/%6 �+"�8 �:( ,I  &��
�*?6G6*?b� �*k �6 0(�1 ,/% �~4 0�*m 
� � �:( �@	 ")�G

�?M � �6G� ��4 "��.9K%�*}E 
 SEM ��*-�G�*E "/
( �6 �/%
� ,�'� (� ;�� 5�/+� .�� �6 �V*E �6"��nUU 

��� @�*G*}E 
�)(/�( � G( �6 �/% �@C�: 0(�1 �)(/�( 
�;�� 5
�U! �)(/�(  @�*��� " G/%.

9K%�UG*&�( XRD��*-� �/% $'C AB �6 �@�6(� -
| % �6 G/"�*E G�+a�� ,�'� (� /+� .�@C�: AB iLC 6

 <*
��6 /
��8��/"+ �6 �/%)| %`(��*&H"+ �/% $'C AB �
�?lG(�-� ,�'� (�/+�.�� 5
( 6�76 G��� �� �8 �s! ,(*E

�UU�V�� �:( �/'� 9"K'E G)�	 ��*&H"+ �( ! �@��: G.
| % 0��sE �8 �:( G��I��
 �6 <)c`�ap6�7� )( ���s@:( �� 

�:( 0��s@� �"��( <*
��6 .| % �6 ��*-� /"�*E G( 6`)(

��6 /
��8��/"+*<| % �� �a/% ���s@:( <*
��6 0�@:( )( .

�6��*-� ,/% G�*?6 �*Q7� G�+��� �� �/% $'C AB ��+
>?@���UU ��UU ��UUU�V�� �@��: GA�/V  6�76 �( !`

�� !/�/% �+� .9K%��G*&�( XRD��*-� �6 �@�6(� G�+
BZ9 �E BZ11 >?@�� G�+��� �� �8 (� �UU ��UU ��UUU 
�V���@��: G�/% �"�E �( !�� ,�'� �/�(/+� .)( �K��7.

;( 4 G�+*&�( �?l ���� 2
(#	( �6 ��:( (/"4 �}��C�� )�	 G�+
BaCO3�?l 0/% � �@	� 5"6 )( �+��*4 � �@	�
 2
(#	( �+

G�*?6�/%  E/�( .9K%�d 
*}E SEM��*-� �6 �@�6(� G
�� ! �� �/% �+��UUU�V�� �@��: G�� ,�'� (� �( !/+� .�6

��"�� �6 �V*EnUU 
*}E G @�*��� �)(/�( 5"&��"� �0(�1 G
en/% G "! �)(/�(  @�*��� .

� �� ��� GXRD )�&*8 شكل/% $'C ABG�UU�V�� G@��: ���8 | % �6 �@�6(� �( !`.


 E{*9 شكل SEM�+��*4*���G�*E "�/% /G��*-� BZ8��8 | % �6 `.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

�-%�+ �/6 	 ,( 
( �:�7% ���8 � �:�7%�*?6 �?N� �zx

� �� ���10G*&�( XRD Gشكل/% $'C AB�UU�V�� �@��: G��8 | % �6 �@�6(� �( !a.

� �8 | % �6� �kG�+XRD��*-� �6 �@�6("<11شكل/% /"�*E G�+a�� ! �A�/V �6�b� �/% �+�`.


 12شكل*}E SEM��*-� GBZ11.

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

/?VdU���-% �d,�@�6�E ��`�� <*
��6 0�78 
) 0(�1*��� /"�*E(BaZrO3)9: ;�� �6 =AB�z�

:� 6 �*Q7� �6�7&-+ ���*-� [� i( r�( ��+")*E ��
p
/% �Z:�r� 0(�1 �)(/�( .[� i( r�("( 6 ��G��*-� GBZ1  6( 6 

�6 a/dn( 6 �G��*-� �+GBZ7 �BZ8 �BZ11E E �6 "Y�e�
d/�` �q/�a/�/% �Z:�r� .( 6G��*-� �+GBZ2 �BZ3 �

BZ4!/78( 4 �6 �V*E �6 ���)(/�( ��K%I G�Z:�r� �0(�1 (G
�	 &� 0�*m .��}E )( �K��7.
 SEM)9K%�+G���d(

4"7&-+ �:(/���*-� �+GBZ8 �BZ11�6 "��:( J*C �
���[� i( r�( "��*-� �/% �Z:�r� ��GBZ85&-+ (� ,�'�  E
��/+�.

BaZrO3 ساخت نانوذراتينهيانتخاب حالت به

( 6G( % J��@�( 
�6 T"�7G�6 ��C�: 
�*E ��  _*� 9�(*F /X"/
0LK'� �
 E 6 �G�+G�%(�  Q� �� (� ���I �X��I �6 �V*E �6 �E

( %
�6 T"/�*X% J��@�( �7 .?�(*XF���X�4 ,�X�) ��X�� /X7��� 
*��� �j*?C�
�*E 0(�1 ,�*X6 5X&-+ � ,�*X6 X"( X6 �/X% /G
( % J��@�(
�6 T"��*6  Q� ��*� �7/�(.


K��*E 0LK'� )( "�( : /"$� ��+ X" ( �X6 )�
�X+��� ��XNG
c�6G#+ �8 �:( ��4 
�7�+G�*E "�E ��r� �6 /"�G��*8 �+G

��� �6GB �( � c�6 G 6 <)c (G(
��� ��NG(#X	( (� c�6 
X� 2�-
/+� . E 6 )(G�+G�*E "�( : /"$9X: ;�� �X6 �X+=�X4 AB"
5

��� ,�*6GE��ZF �6 � ��4 �#+ 2+�8 
�7�:�+ .� 9X��F
 X&
 �6 �8
! �( l �V*E ��*� /"�X:( �X�4 ,�X�) �  .�X4"
,�*X6 5

7[� �6 ��4 ,��)��*E "6 /X"()/X�I�� �  @'�
6X"�X:(  @'.
@6  !( �@Z�(��� ,(*G�*E "�4 (� /"
( 6 <)c ,��) ����I 5G�*E X"/

�"��E*8 #/% /+(*C  E .�*E RX�� 9X�(*F )( A*}Xr� j*?C X" /
�:( .8 � ;)�( /X%�6  Ec�X6 j*X?C �. +"sX"�X�*-� ��X+G
�*EXX"/G�XX:(  XX@�6 .��� ��XX
�*E �i/XX+  XX!( �XX" 0(�1 *��XX� /

�( :"K��)(/�( �:( G� � ���I "�)(/X�( ,�*6 5&-+ #G)( 0(�1
?m( 9�(*F�( % J��@�( �� 
�6 T"�*E �7"/�/ .

( 6G:� 6�9�(*F  + �6 g*6 � 0�FLk( ��/% �@s!
$
;�� )(�+G0(�1*��� �C�: BaZrO3�
7[���� � ,��) G
� � ��4"�)(/�( � j*?C #GA�/V �� 0(�1 a/�( �/% �h(�( .

�
� �/���*-� �)�	 j*?C � �)(/�( ��r� )( �8 �*%�+GBZ1 �
BZ2 �BZ6 �BZ8 �BZ11 ��*-��+GZ:�7� �/7@�+ 
7[�

�)(/�( R+G� @�! �� ���I 0(�1 G)
 �UU � /7@�+  @�*��� 
}��C�� R+��6"-8 ���/��(� .����*E ,��) �6 �V*E �6 "/

��*-���� � �+G��*-� �<)c GBZ8 �6 T�	 �8 ��,��) �F�: 
�"��� � ��(� )�G�E"�G���I �UU@��: �V�� � + )( ��:( �( !

Y:�7�  Q�/�( .[� i( r�(")*E ��
�)(/�( pG( 6 0(�1 G(
5
� )( ��*-�
��*-�  &( 6�76 ��*6  @-8 �+
( % 5
( �C�: T
5

( % ,(*7F �6 ��*-�
�6 T"/% J��@�( �7 .�i/+  !( ��7-f
E(�1 �C�:��)(/�( �6 G��� � ,��) � /%�6 j�C GR�� ��4 

/%�Z�  + )( �
;�� )( $�+G� �/% �@s! �( 6 ,(*EG�*E "/
��*-��+GBZ1 �BZ2 �BZ6 �BZ8�BZ11( 6 G�C�: 

E(�1*�����)(/�( �6 �+G� 8 ���s@:( �/% �@s! .E��ZF �6�A @78 
~4 ,�K�( Y:�7� �C�: ;�� J��@�( �6 0(�1 �)(/�(
�:(  .


 ���4جدول� ��
!3��+G;�� �� A*}r� �+G@�� �*E >?"0(�1*��� /BaZrO3.
�C�: ;����*-� �C�: ,��))�F�:(}��C�� �*V��0(�1 �)(/�()nm(���G�*E "/)( Co

BZ1 dq �6".�� ��"#eU�UU 
BZ2 da �6".�� ��"#qU�UU 

BZ3 �� �6".�� ��"#
0(�1nm �U��  6 G

�+ �C*?8G�%�� 
�UU ��8 | %�

BZ4 dd �6".�� ��"#
0(�1nm `n��  6G

�+ �C*?8G�%�� 
�UU 

BZ5 dn )
��=�UU 
BZ6 de �6".�� ��"#an�UUU ��8 | %d
BZ7 dq R8=�dUU 

��8 | %`BZ8 �� �6".�� ��"#�U�UU 
BZ9 d� )
��=�UU 

BZ10dd R8=�UU ��8 | %a
BZ11d` �6".�� ��"#en�UUU 

www.sid.ir


Arc
hive

 of
 S

ID

www.SID.ir

�-%�+ �/6 	 ,( 
( �:�7% ���8 � �:�7%�*?6 �?N� �z�

 برداشت
( ��
4 50(�1*��� 2+�3BaZrO3�4  6
�G9: ;�� =�AB �6
;���+G�*E >?@�� "/�/% /.��-E ���(
;�� 5��@C�: �+
�*?6G��*-� �)(/�( � �@	 ! 9K% �L��8 �+G�"&��"0(�1*��� 5

)
 �UU�:(  @�*��� .:� 6 �6�?�(*F ��4 ,*H-+ "
,�*6 5
���G� ��*� ,��) �0(�1*��� �C�: "( 6 )�G�*E"�0(�1*��� /

7&-+ �A*}r� j*?C�� �
�)(/�( ,�*6 #G�:/6 0(�1*��� 
� �� �/�I";�� ,��+G�*E ;�� �c�6 �� �/% �@s! "��*-� /G

BZ8�6 ���M ,(*7F �6 "/% J��@�( �7 .( ��
,��) ;�� 5
�*E"/����� ��F�: G�*E "/�UU�V�� G@��: ��)(/�( � �( !-
G0(�1 �U�:(  @�*��� .;���+G�
 &G�/% �h(�( �8 /�(

;���+�
( 6 G�*E "0(�1*��� /BaZrO3�)(/�( �6�+G,*!��*! 
�:(.

 مراجع
[1] Guillaume B., Boschinia F., Garcia-Cano I., 
Rulmont A., Cloots R., Ausloos M., “Optimization 
of BaZrO3 sintering by control of the initial 
powder size distribution; a factorial design 
statistical analysis”, Journal of the European 
Ceramic Society 25 (2005) 3593–360. 
[2] Jali V.M., Aparna S., Sanjeev G., Krupanidhi 
S.B., ”AC conductivity studies on the electron 
irradiated BaZrO3 ceramic”, Nuclear Instruments 
and Methods in Physics Research B 257 (2007) 
505–509.
[3] Badica P., Aldica G., Iyo A., Bradea I., 
Jaklovszky J., “Ba/Zr=1:1 freeze-dried and 
conventional chloride powders synthesis of 
BaZrO3 and phase formation”, Materials Letters 
58 (2003) 250– 256. 
[4] Li G., Litao J., Shuqing G., Yunfeng L., Xu L., 
Qinglin G., Zhiping Y., Guangsheng F., 
”Luminescent properties of Eu3+-doped BaZrO3
phosphor for UV white light emitting diode”, 
Journal of rare earths 28 (2010) 292-294. 
[5] Moreira M. L., Volanti D. P., Andre´s J., 
Montes P. J., Valerio M., Varela J. A., Longo E., 

“Radioluminescence properties of decaoctahedral 
BaZrO3”, ScriptaMaterialia 64 (2011) 118–121. 
[6] Goretta K.C., Park E.T., Koritala R.E., Cuber 
M.M., Pascual E.A., Chen N., de Arellano-Lopez 
A.R., Routbort J.L., “Thermoelastic response of 
polycrystalline BaZrO3”, Physica C 309 (1998) 
245-250. 
[7] Kreuer K.D., Adams St., Munch W., Fuchs A., 
Klock U., Maier J., “Proton conducting alkaline 
earth zirconates and titanates for high drain 
electrochemical applications”, Solid State Ionics 
145 (2001) 295-306. 
[8] Chen X., Rieth L., Miller M.S., Solzbacher F., 
”Comparison of Y-doped BaZrO3 thin films for 
high temperature humidity sensors by RF 
sputtering and pulsed laser deposition”, Sensors 
and Actuators B 148 (2010) 173–180. 
[9] Aimable A., Xin B., Millot N., Aymes D., 
“Continuous hydrothermal synthesis of nanometric 
BaZrO3 in supercritical water”, Journal of Solid 
State Chemistry 181 (2008) 183–189. 
[10] Pompeo N., Galluzzi V., Rogai R., Celentano 
G., Silva E., “Change of strength of vortex pinning 
in YBCO due to BaZrO3 inclusions”,Physica C 468 
(2008) 745–748. 
[11] Strickland N.M., Long N.J., Talantsev E.F., 
Hoefakker P., Xia J., Rupich M.W., Kodenkandath 
T., Zhang W., Li X., Huang Y., “Enhanced flux 
pinning by BaZrO3 nanoparticles in metal-organic 
deposited YBCO second-generation HTS wire”, 
Physica C 468 (2008) 183–189. 
[12] Wimbush S. C., Walsh D., Hall S. R., 
”Synthesis and characterization of BaZrO3-doped 
YBa2Cu3O7-δmicrotapes with improved critical 
current densities”, Physica C 470 (2010) 373–377. 
[13] Mirosław M. Bu´cko, Jan Obł˛akowski, 
“Preparation of BaZrO3nanopowders by spray 
pyrolysis method”, Journal of the European 
Ceramic Society 27 (2007) 3625–3628. 
[14] Cervera R. B., Oyama Y., Yamaguchi S., 
”Low temperature synthesis ofnanocrystalline 
proton conductingBaZr0.8Y0.2O3-δ by sol–gel 
method”, Solid State Ionics 178 (2007) 569–574.

 

www.sid.ir

