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2SiC (s) + 2CO (g) → 2SiO2 (s) + 4C (s)             (5)  

  

 
�
,� 
� \��!AP 
�6C +���3 � �� +@9�% ��6;J �9 ���Al � Si F
6b9 ��6% +� �
 �3$  ��� w-	6% ��� . �3$  ��� ��
-/!� +0�� \,�

 +;@� K3-��5� �� B-<
9 
;! +� ���9 �9�! 
�6-C �6-��
-/!� �� ��-�6$: 
� +�.�(i) � ��
 �9 x ��� y;-%6! P� � �
" U�f ��"�68 �.�

� 
�6" +� �9�! �6-��
-/!� �� q��� � ���� B-5O% �9�! �� �- ���  ��(ii)  
-/!� ���9 �6:6� �o-/!� +h3: 
�O  � �
" 
-/!� ��"�68 �.��


;�� +� \��! �
 �9�! ���! .�9�! �6-��
-/!� ����9�;9  +���3 � \��3 � �9 ��6�� wl� ��Al  �Si �6" +� 1I60� �3$  . \��! ���

 \��! dJ�9 �3$  +���3 � \��3 � �9 wl� �6-��
-/!�AP �6" +�.  
�6CSiC  \;!�� �9 p9�l� 
��6% +� 3-�)5 ( �9CO ���� \;!�� �  
-/!�

 � �
"SiO2 9
�� �6:6.  ���SiC  �9 �/��,� 
�Al  �Si �� �-4�% � �0"�� ��%?�9 �
�
��C  ��� �0�! �6-��
-/!� ����,� �9 ) �� B5".(  

  

  

  



٦ 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

*�;3 -  4�
 RS���$�� #���������  ���� ��1400  T�� �
 �"��6 $U��  : HI� -   �/9�� ��! ���:���9� $I�9 8	� M1600  �"�� 

� ���N�����  K - ��9� $I�9 A	� �/9�� ��! ���:� M1450 Q � ���N����� �"��- ��9� $I�9 A	� �/9�� ��! ���:� M1450 ���N����� �"��  

 +O9�
 +���05<� Y65���5-� ��./5J 
�.k B5" 
� )SEM  (�����   B;-N�� )4-  1<�(  � K6-;-�6<� 
-9
�!��?6� �  )
�  �,l;�2  B5"4-  U (  ��6��

 �
" 
-/!� \" �
��" ) ���G ��6��3  
A
�Al  �2  
A
�Si   (�6" +� �
�� .  

  

  

  

  

  

  

  

  

  

  

  

  

  

*�;4 -  �����USEM  V; ���:� ��� ��W6� 7� )Al=3%, Si=2%  ( #���������  $�� 7� X+ )T=1400 
o
 C , t = 6 h  (  

TA=Tabular Alumina, C=Graphite, S=Spinel  

) HI�( )K ( 

)Q ( 

) HI�( )K ( 



٧ 

 

 B5" 
� Z;C �
���-I�9 ��-� 3S� 
A
� 3-� ) �
O� 
-/!� �9�! ( � �[���� �6-��
-/!� �/% ��� ��6����O� ��� �
".  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

*�;5 -  ,���:�Y�
 ,��� WZ� �)�� ) ,�5� ����� [
�� (#��������� $�� ��! ���:�  

 � �� ��.$5" 
� �! 
6l����Z;C ��� �
" ���� �� ��6�� �6-��
-/!� ����,� � ��
-/!� +0�� 
�
,� \��3 � �9 �6" +� �
�� . ��.��
-/!� +0�� �-4�%Al  �

Si  �� �0O-9SiC  �0�! ���_C \;!�� ?��0G� �<�/� ��� B-<� �! ��� ��69SiC �69 
��68 . +[-!�% ��.��
-/!� +0�� ���G ��� ��6��Al+Si   �9 �[/�

�� ��6�� ���G �Al  ���G ��� ��6�� �� �Al+SiC ��� �0"�� ��%?�9 �6-��
-/!� ����,�.   

 ��
-/!� +0�� FX5O� �� +5� ��� �
" �!f +#$02� q9�;� 
� �! 
6l����Al  ��6-��%
�
-�  K6-;-�6<� 
-9
�! ��  )Al4C3 ( ��� . ���

�6" �:� 
� `�% ��T�� dJ�9 
��6% +� � ��69 +��/[�� \;!�� .� �?�9 ����,� ���G ��� ��6�� �6-��%�

-� �/% Z��0Al  � ��O� �
 �<�/� ���

 ��� ) B5"\"   .( 
-9
�! ��  �! ��� ��O� 3-� ��� �� F
� �9 �
�
.�� �� MC W�-G� �<�G ��� ��6�� � �6-��
-/!� �/% ��� ��6�� +�
�9

 K6-;-�6<� )Al4C3  ( �?�9 ����,� �9 ��� ��6�� 
�Al �6" �:� �
-"�C m� �� � �
" 
�
!�% �9 �T;� 
��6% +� � �0"�� �6:�.  

  

  

  

  

  

  

  

  

  

  

  

*�;6-   #���������! $�� ��! ���:� ) *��� �� : (HI� -  	� ,��:; ���:� )Al=1%  (K � -  ���- ,��:; ���:� )Al=5% (  

  

 
� B5"�#� �6-��%�

-� �/% B5-� �� �� MC �� ��6�� ��� \��3 � 3-� ���! PO8 � ��� �
" ���� ��O� . ��6�� 
� �%?�9 ��� \��3 �

 
�
,� ���G ���Al  K6-;-�6<� 
-9
�! ��  �6:� 
��6% +� ���� )Al4C3  (
���� 
-��% �
.  

  

  

) HI�( )K ( 



٨ 

 

  

  

  

  

  

  

  

  

  

  

  

 B5" 
��O�  �� ��� ��6�� M5�� �@"� R��C ���6�<� )Al=1%  ( 
�.k � )Al=5%  ( 
� �2C �� MC P! �0/9 ) ����1600  �:
�

����-0���  F
� �96 �J��  ( � �
" 
-/!� MN�)  ���� 
�1400  F
� �9 ����-0��� �:
�6 �J�� ( ��� �
" ���� ��O� .  

 

 

  

   

  

  

  

  

  

  

  

  

  

  

  

 *�;8 -   X�6� �';� 4��+ ��NI� )XRD   (HI�-  	� ���:� )Al=1%  (K 	 -  ���- ���:� )Al=5%  ( #���������  $�� 7� X+ )

T=1400 
o
 C , t = 6 h  ( �A = Al2O3 (43-1484) , M = MgO (78-0430) , S = Spinel (05-0672) 

  

 
�6C 
A
� Z;C ���G ��6�� 
� �6" +� �
��O� �! 
6l����Al  
�6C 
A
� P� ���G ��6�� �� �0O-9 B;-N�� ��  P-C F
" �Al ��� . Z��0�

 
�3 � K�� �9 �0 �� K�T�� ���  +�! ��-� 3-<���MATCH  
�.k ��6�� 
� B;-N�� ��  
�
,� ��� ��O� 3-� )Al=5%  ( �� ��6�� �9��9 �� ��
G )

Al=1%  (��� . ���6�<� �� K�
5^-� 
�XRD  ��  � �
" �0 ��Al 
O� �
��O� K6-;-�6<� 
-9
�! � �3$ .  

4-  ���\ �]��� : 

���0�.�  ��.��
-/!� +0�� 1$02� ����,� ���3 � Z��0�Al  �Si  �SiC   +5-��5�6��% 7�68 �9� ����:� �6-��
-/!� ����,� �;-�6<�- 

��3-;� - +;9�!) AMC ( �?6  �@;A B-%�C  �69 ��� F
6b9 :  

1<� -   ��.��
-/!� +0�� ���3 �Al  �Si  �9 �[/�SiC �
�� �6-��
-/!� ����,� �9 ��0O-9 �-4�%.  

) HI�( )K ( 



٩ 

 

U-  ��.��
-/!� +0�� ���3 �Al  �Si  B2$2% \��! � K�� � ��� +O�8 K�5�0�� � �
�O  K�5�0�� \��3 � dJ�9 �.�� +[-!�% �<�G �

 ����:�AMC �6" +� . �-4�% ���SiC � +5-��5� 7�68 �9 ��
-/!� +0�� �� �� �0�! ]%��� �9 �:Al  �Si ���.  

z-  ��
-/!� +0�� ���3 �Al  
�
,� �9 �� �0O-93 �6" K6-;-�6<� 
-9
�! ��  �6-��%
�
-� �� +"�� ��.!�% ��T�� �9 �T;� 
��6% +� 
A
�.  

� -  +[-!�% �<�G ���3 � )Al+Si  (,� � ?�9 ���� 
� �:� +5-��5� K�5�0�� \��3 � ��	
�� +� \��3 � 3-� �
 �6-��
-/!� ���� . ��� 
�


9�� +� \��! 3-� �� �6-��%�

-� �� +"�� `�% � K6-;-�6<� 
-9
�! ��  B-5O% g��0G� �<�G. 

5 - � R"�� :  

[1]- VanesaMuñoza , PilarPenab , AnalíaGladysTombaMartínez , “Physical, chemical and thermal   

characterization of alumina–magnesia–carbon refractories” , Ceramics International 40 (2014)  9133–9149. 

[2]- V. Muñoz, A. G. Tomba Martinez , “Thermal evolution of Al2O3-MgO-C refractories” , Procedia Materials 

Science 1 (2012) 410 – 417. 

[3]- Marcus Emmel ,Christos G.Aneziris a ,Francesco Sponza, ,Steffen Dudcziga ,Paolo Colombo , “In situ 

spinel formation in Al2O3–MgO–C  filter materials for steel melt filtration” , Ceramics International 40 (2014) 

13507–13513. 

]4[ -  � ����	
�� 
 �����"  ������� �
��������"  ��	
���� ��� � 
!��" ���#$ %
&���� ���'.  

]5[ -  � ��*+, 
 ��
����"  ������� �� �" -���� .�#$ / 0�' %
&���� ��	
���� *1�� 
.  

[6]- M.N.Khezrabadi , J.Javadpour,H.R.Rezaei,R.Naghizadeh , “The effect of additives on the properties and 

microstructures of Al2O3-C refractories”, J MATER SCI  41 (2006) 3027– 3032. 

[7]- S.K. Sadrnezhaad , N. Bagheri , “Effect of  Si antioxidant on the rate of oxidation of carbon in MgO–C 

refractory” , IJE Transactions B: Applications , Vol. 24, No. 4, December 2011  357-366. 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


