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3ZrO2 + 3B2O3 + 10Al → 3ZrB2 + 5Al2O3, 

∆H298 = -2227kJ                                  (1)[5] 
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10Al + 3ZrO2 +6H3BO3 → 5Al2O3 +3ZrB2 

+9H2O, ∆H298 = -2062.359 (kJ) [13]       (2) 
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2Al + B2O3→Al2O3 +2B,  ∆H298= -402.2 

kJ, ∆G298= -388 kJ [13]                         )3(   

4Al + 3ZrO2→2Al2O3+3Zr,  ∆H298= -49 

kJ, ∆G298= -35.41 kJ [13]                       )4(   
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Al+2B→AlB2 ∆H298= -150.996 kJ [14]  )5(   
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 Mechanically -induced self-Sustaining Reactions 
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H3BO3+ Q→ HBO2 + H2O                      )6(  
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 50�1-������   TG/DSC	������� :a ( ;� 	� ����&' � 7�>���&'15 (%& �� �  (�&��� :b (rpm 350 7

c (rpm 450� d (rpm 500. 

 

 

 
 50�2- 	D�� E�%F ��@#� X	���� 	� G��%�  ���S1 � S2. 

 
 50�3- 	D�� E�%F ��@#� X 	���� 	� G��%� S1H��� ;��%I !� JF 741&��%K �� . 
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 50�4-%���<$  SEM !'<!  � p'�" ��� :a (S1 
 b (S2.  

  

 

  
 50�5- %���<$ SEM 	���� a (S31 � b ( �$ ������&' !� JF 	���� H���15 (�& )S32.(  

 
 50�6- 	D�� E�%F ��@#� X	� G��%�  :a ( 	����S31 � b (S32.  
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 50�7-�'%O ��I ��&' 	P,6� ���� ;�%��Q$  ���1MSR ]11[. 

 
 50�8-R�F �%�K��%S  �DS�� %� ������&' %)�  !� JF 7����T� (%& �� ����&' 	���� �� �!��%K U1���   

rpm 500.  
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 50�9- %��<$ SEM�� �#�$ +-�!�"��� ���F .  
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