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ABSTRACT According to the empirical electron theory of solids and molecules
 the valence electron
structures of MoSi� and WSi� were quantitatively studied
 and the numbers of valence electrons on
every bond in MoSi� and WSi� crystals were calculated by the method of bond length di�erence� The
results showed that the strongest bonds in the unit cells of MoSi� and WSi� were Mo	Si and W	Si
bond along h���i direction
 respectively
 whose valence electron numbers and the bond energy have
great impact on the hardnesses and melting points of the two crystals� Since the numbers of lattice
electrons in a crystal inuence its conductivity and plasticity
 the conductivity and plasticity of MoSi�
with higher density of lattice electron are better than WSi�� Also
 it is infered that the brittlenesses
of MoSi� and WSi� could be explained primarily by a heterogeneity of bond distribution�
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Table � Hybridization state parameters of Mo�W and Si atoms

Atom � R�l�� nm l m n � l� m� n� � � Ch� Ct� nT� nl� nc�

Mo C� �
����� � � � � � � � � �
	�	� �
���� �
�	�� �
	�	� �
	�	�

W C� �
���		 � � � � � � � � �
���� �
�	�	 �
���� �
���� �
����

Si � �
����� � � � � � � � � � � � � �

Si � �
����� � � � � � � � � �
���� �
���� � �
��� �
���

Note� ��name of hybridization level� R�l��half bond length� l�m� n and l�� m�� n��covalence and electron numbers of s�

p� d in h and t states� respectively� �� � ��parameters� when s eletron is covanlence one� � � ���� when s electron is

latlice one� � � � � � ��Ch� and Ct��compositions of h and t states in � level� respectively� nT� � nl� � nc�� total

valence electron number� lattice and covalence electron numbers in � level respectively
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Table � Valence electron structure of MoSi�

Bond Bonded atom I� n� Dna� nm �Dn� � nm E�� kJ�mol

A Mo�Si �� �
����� �
���	� �
����� ��
���

B Si�Si �� �
����� �
����� �
����� ��
���

C Mo�Si � �
����� �
����� �
����� ��
��	

D Si�Si � �
����� �
����� �
����� ��
�	�

E Si�Si �� �
����� �
����� �
��	�� �
	��

F Mo�Mo � �
����	 �
����� �
��	�� �
���

���
��� nm� �D � jD� � �D�j � ��	�� ���� nm


Ec�����
� kJ�mol� �Ec�����
� kJ�mol� �Ec�Ec��
���

Note�D� and �D��measured and calculated bond lengths� respectively� n��number of covalence electron pair� E��bond

energy� Ec and �Ec�measured and calculated binding energies� respectively
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Table � Valence electron structure of WSi�

Bond Bonded atom I� n� D	n�
� nm �D	n�
� nm E��kJ� mol
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����� �
����� ��
�	�
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����	 �
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����� ��
���
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����� ��
���
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���
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	��
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