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Investigation of special thermodynamic properties of Bi-2212 as a 
function of temperature and oxygen pressure using XRD 

M. Babaeipour*, M. Hesarkhani, M. Tavakoli  

Department of Physics, University of Buali Sina, Hamedan 
 

Abstract: In this article, the thermodynamic properties of Bi2212, as a function of oxygen 
pressure and temperature vaviations, have been studied. The results showed that variation of 
lattice parameters are directly' a function of temperature and conversely function of oxygen 
content. The experiments were set up at room temperature to 820 Co and different oxygen 
pressure from 5, 10, 50, 100 and 500 mb. It was found that the crystal structure of the Bi-2212 
is stable from room temperature up to 815 and oxygen pressure of 10 mb but at 820 Co , it 
committed decomposition and its crystal structure completely ruined. It was found that as a 
result of decomposition of some of the elements of the compound does interact with quartz and 
put it in a fragile position. 
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�*	� �� De� �$I+ ,% &+N# �0 ���

 @��,=����/a+b,=����/ c�%$4 �% �(
�*	� ��+� 1
� :� * � 
�� @+, / ��0)R5B@����W+�G.(�B�% 1
� �
�B �? R ��

�5���h ��% @����� �� �0 �� �!� ,=( % �. �0� �	� 7�B 
�. �0� ,=( % ~XI ��5�� * � �. �0� ��(	 O
�*	� P�Q 1 #

�� D��,	 ����+? .~XI �X�)�	� (&�'
�I �� �. �0� �� �
��
 �$a� @�=!��cR�=a� * � �6	�� @��+, � ��L
� �% �X� ��!� ,2

�? 1 % ��)�. �0��	�z� @�� (O
�*	�)O��0 (,=����/c
a�v$��� ,2�$B.

���GD��:? K+� �"Q,� 7�#Nd� 
O��(	 �� J� "���% .
c(Å) b(Å) c(Å) (oC) ��� 

xxW/bG �G�/J�G�/Jx�G 
�bb/bG ���/.J���/J�GG 
�xp/bG ��x/J��x/.J��G 

��M92 ���$��   7�,,=����/ a��(	 �� ��� �% J� "���% ),�K+� H"Q.(

��N92 ���$��  7�,,=����/ b��(	 �� ��� �% J� "���% )K+� H"Q,�(.
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�
�%�%����4��UQ ��$/ �"0$2 ��,
� �!��B ���0 + �!��B�$"% �"L� pbp

c(
Å

)

��2O92 ���$��   7�,,=����/ c��(	 �� ��� �% J� "���% )K+� H"Q,�.(

J�� K�='! L��(� 
�!�,% ��
��� H"Q,� �� ��(	 �� ���G� + ��% �" � @������J 

+��G�=��! HI�� �	,- K�L�� ��,- .@��� ����J HI�� 
RiB �i���hJ�� ��(� @�$"% ��=4�! �������Bi- 

�!� &�B �jQ ������ .@��� �� �RiB 1
� ,%��% �����G 
�=��! �I�� �. �`� ��(	 + ��,-�GMN��` ��$�� ��% �" � 

�!� &��� ��=4�! ,  92 .�� �� ��$� 1
� �� �` 7�a z$2 ���
R��`�� �Z��� @,2�$B .:� �"Q,� 1
� >
�=� 7�$8 ,� ��

�� ��(� O
��:? @��� �2 @�$"% ��=4�! �0 �����J HI�� 
�=��! ��(	 �� + ��,-�G�X� ��!� ���
�/ ������ ��% �" � 

�� �. �0� �h ,� &��? �!� �% 7�#Nd� \�Q ,% �j- ��$2
�� 1
� �$B y��4 ��$�� :� @,=( % 1 % :� @�$"% ��=4�! �0 ��5

�� ,=( % �+,%�$B .�
��� :,� O
��:? 1
� >
�=���J �I�� 
�=��! ��(	 + ��,-�G��(� ��=4�! @���
�/ @�,% �� ��% �" � 

�����.
&��? �!� �% 7�#Nd� :� &��j=!� �% ���% >
�=� ,% &+N#

�� �` �� �!�!� @��,=����/ :� ,'
� �i
&��j=!� �% ��$2 :� 
_+���$=
���� ��,; �!�,% ��$� 7�,  92 1
� �. �0� � 	,C 

�!� \ 0,2 .�. �0� � 	,C 7�,  92 �% �$%,� @�����$��
 _:�,% >
�=� :� &��j=!� �% ��� �% ��$����$=
� + P+� RQ�,� @�,% 

R5B �� K+� @����+��&��? ��� .RiB :� �i���h �!�� / ��
� O��` ��� �% �. �`� � 	,C��"A; @����` >
�=� �% �` �%�


 �!� ��-:�!]J[.

��2292   	,C 7�, �0� � P+� H"Q,� �� ��� �% �..
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�"Iqr&���B �s��=��: �qtuu �5 ���
�$�,2 T.
+ 3�$4 :� �^6% �!�,%����Bi-�% . . .pbx

��2192   	,C 7�, �0� � K+� H"Q,� �� ��� �% �..

D�,% �� � O�0Bi-2212 ��=4�! @���
�/�� + *2��$0 +
@�$"% �$0 :� ��$�� y+,4 K�'�� K$! H"Q,� ��
�/ �� &���(� &

�5���h + �!� &��? �� �$'%? ���Q �% M�A
,�2 ��$�� �0 �B
�� ��(� * � �? _�,/ @$'���$% �=	� 1 % :� @�$"% ��=4�! ��� .

_��*-�� ��(� �"A; @�� �� \ 0,2 1
� ~+� @��� �0 ����
 ������=!� ��(	�WG�=��! HI�� �!� ��,-]p[�� ,e� �% �X� -

�� �eja� �+�� ��(	 �!� @�$"% ��=4�! ���,
+ S#�% ���2
 �;�+ �� �0 �!� &��� ,  92 * � �� ~+� @��� �5"% �!� &�B

O / R%�;�$% �� %.
@��� �� �0 �L
�=� :� ,'
� �5
��G �B &���(� �I�� 

D�,% �0 �$% @*2��$0 O
��:? ��$� �% �$'%? T��� �� � O�0
�% *2��$0 ��$� �0 @$a� �% ��B�� ��,; �? �� ��$���%,z ���� -

�� �,4 @��B.
�� �? � z$2 �� @����$ / �$'%? ���Q �� �0 �j- ��$2

D2� �� � ��=4�! �� ������Bi-�� �=�5B D2� + �$B @��
�� ��:? 7$�� % [ a� �� �
,! O
��0� �"# �% ��+ ���$B

 �%Bi2O3�� R
�A2 ��$B .�!�,%D�,% @+� &�B K�L�� @��-
�� � O�0Bi2O3� ,
: +H
SiO2�� ��(� ���]x[�� �0 
@��% @���pGG�=��! �I�� D�,% ��,- \I$� ��$� 1
� O�0

 7$�� % 7�5 " ! R 5(2Bi2SiO5�� @��� �� + ��$BxJG 
�=��! HI�� ��,-Bi4Si3O12�� R 5(2 �B]x[.�(
��:? ��

7$�� % � �0� :�	 7�,  92 �%�(�]�[D�,% +,
: �% �? O�0

 H
�Si,% ��$� �	,- ��,; �!�]W[1
� �� �0 �B K$"6� +
D�,% 7�5 " ! �% ��B R
�A2 �� 7$�� % � �0� O�0

�� �A65� �% ) � "0$�� :� @��=4�! ,  92 7$�� % �0 ���
�� &�B ��L
� 7�5 " ! �� R�"�2 \A! �$4 1
� �$B.

&��� |$!� :� ��(� *2��$0 O
��:? H�$� ��$� �� 7����(�
 5(2 + �B�� �? �� �% R
�� *A! ��� �% �=�(� �2 R
D�,% � z,	 @,=�0�4 �� � O�0Bi2O3+SiO2�
$�2 �� 

�� ��$'%? ���Q �� �,
: ��,0Bi2O3�% ���0 �� ��:? 7�$8
SiO2�� ��,; >
�=� ,%��% + �, -]x[:� �0:�� H
� R 5(2 

� I$2 *2��$0 ��=4�! ��B ��! + 7$�� % 7�5 " ! ,
X/
�$% .

+,4 :� E/@��� �� O
��:? :� R8�Q T��� y��G + �I�� 
��(	�G�0 �B � �2 ��$�� :� E5
� $2,/ _�,/ Y d ��% �" � 

R5B ���b�!� &��? .R8�Q E5
� $2,/ _�,/ Y d H�
���
O
��:? :� @��� �� ����G�=��! �I�� Y d + ��,- _�,/ @��

 E5
� $2,/Bi12SiO20)� �" ! (�� ��(�*A! H
� �0 ��� 
���� @,=�0�4 �% R
��Bi12SiO20�!� .�% H"; 

x/�p 2θ=R5B �� H"; 1
,=-�*% �0 �bf,6� H"; �!� 
�!� 7$�� % 7�5 " ! .:� E5
� $2,/ _�,/ @$'�� ���0 ��

 :� &��j=!� + �B � �2 * � ��2� ~XI Y d �&�B ��
 H�$��
 �% R
�� *A! T��� 1
� �� �� 7$�� % �$I+ 7$�� % ���

 @,=�0�4�� 7�A�� ��0 .
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�
�%�%����4��UQ ��$/ �"0$2 ��,
� �!��B ���0 + �!��B�$"% �"L� pb�

��2D$'�� @� $2,/ _�,/ 
��$�� E5����,- :� E/���� �2 @oC��G��� +
��$'�� �% �? H�@_�,/ Bi2O3+Bi12SiO20.

7���'. 
R "a2 >
�=� ��e�� @��=4�! 7�,  92 ,'�� % &�B K�L�� @��

 :�	 ������Bi-�!� .P+�I �5���h�� ��(� �����$�� + �� -
�������� �$I+ O
��:? + @�$k2 1 % �%$4 �=A�� ���$��� .

@��,=����/ De�� M�=A�� O
�*	�a+b:� ��� �% P+� H"Q,� �� 
�!� ]�(� �d$%,� @�����$�� .O��0 ��+� 1 ����

)O
�*	� (��(� �. �0� ��(	 + ��� �% �A�� �. �0� � 	,C
&�'
�I :� �^6% ��B ,/ �
 ���4 :�T��� �� �. �0� @�� ��$� 

v$�a� MN��0,2��% @����� �� ,  92 1
� �=A�� ���� O
��:? ,2
�!� .@��� �� �0 �;�j2���G ��B ~+� ��� |� �I�� 

����Bi- ��(	 �� �G��$�� �2 �B \I$� �0 �$% ��% �" � 
��(� + �$B ~+� + &��� �!� :� �� �$4 @��=4�! @���
�/

�� @��� �2 \ 0,2 1
� �0 �����J! HI�� �=�� ��(	 +��,-
�G�!� ���
�/ ��% �" � .

R "a2 :� R8�Q >
�=�D�,% :� ��(� �� � �0� O�0
�B�� 7$�� % 7�5 " ! R 5(2 + *2��$0 �% 7$�� % .�%

D�,% T���(� �� � O�0����Bi-D�� *2��$0 +�L =� 1
,2 @�
�� R8�Q �0 �� *2��$0 H�$� :� ��,5� &��j=!� H 8$2 �$B

O
��:?� @���!� �%�(.
D�,% 1
� �� &�B � �$2 P$Ua� 3�$4 ,e� :� O�0

&.
+ &�'
�I ��5 =/� �? � �$2 D �=�� _+� ��+ ����� @� 

��$/ :� &��j=!�Bi2O3+SiO2�!� .7�5 " ! � �$2 1
�,%��%
D�,% }
,d :� 7$�� % �� � O�0����Bi- :� D� *2��$0 +

�% P$�6� �j 0 �A�I D� + @��U=;� HA�I��� ,�� �,
: V�!�
 H �2����Bi-�!� @��
: ��
*� f,8 K*"=�� .�1 ���� 

:�	 )2 R 5(2 ��B &��B� �5���hBi12SiO20_+� 1
� �� 
�!� �����,- ��% 1
��h K*"=�� + �!� ��$B� E% @��0.
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