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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 in
uence 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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j � Mo� W � Si �U0EQ38�
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

j � MoSi� �oUm�
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

j � WSi� �oUm�
Table � Valence electron structure of WSi�

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

A W�Si �� �
���	� �
����� �
����� ��
�	�

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

C W�Si � �
����� �
����� �
����� ��
���

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

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

F W�W � �
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����� �
����� �
���
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��� nm� �D � jD� � �D�j � ����� ���� nm
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� kJ�mol� �Ec�Ec��
���





�� Q L �g � MoSi� � WSi� e-nTl�PfE'K ����

��� MoSi� � WSi� z�G�t h���i BY'�

e Mo	Si � W	Si �T+�X�+E'3� ������ �

������ kJ�mol
 ,-nT�'3� ������� � �������


Y0X�G WSi� elk��6w��
��� &6� MoSi� � WSi� z�Gz9nT�e�

h� MoSi� e�nf�9f.�! WSi��

��� MoSi� � WSi� z�Ge-nTl�'�2$
C�z�GXt+eV��Cz�TfeN.�'�

k>?@
��� Sharif A A� Misra A� Petrovic J J� Mitchell T E
 Inter�

metallics� ����� 	� ��	

��� Petrovic J J
 Intermetallics� ����� �� ����

��� Sharif A A� Misra A� Petrovic J J� Mitchell T E
 Scr

Mater� ����� ��� ��	

��� Petrovic J J� Vasudevan A K
 Mater Sci Eng� �			� A����

�

��� Petrovic J J� Honnell R E
 Ceram Eng Sci Proc� �		�� ���

���

��� Zhang H A� Chen P� Wang M J� Liu X Y
 Rare Met� �����

���� ���

��� Bhattacharyya B K� Bylander D M� Kleinman L
 Phys

Rev� �	��� ��B� �	��

��� Zachariasen W
 Physik Chem� �	��� ���� �	

�	� Mattheiss L F
 Phys Rev� �		�� B��� ����

���� Harada Y� Morinaga M� Saso D� Takata M� Sakata M


Intermetallics� �		�� �� ���

���� Tanaka K� Nawata K� Inui H� Yamaguchi M� Koiwa M


Mater Res Soc Symp Proc� ����� ���� �

���� Zhang R L
 Empirical Electron Theory of Solid and

Molecules
 Changchun� Jilin Science and Technology

Publishing House� �		�� ���

�[s]�����U�zoU���AM�O]�qRFKh
^� �		�� ����

���� Xu W D� Zhang R L� Yu R H
 Sci Chin� �	��� �A� ���

�mMs�[s]�\se�I �q� �	��� �A� ����

���� Chen S L� Gu Q� Wang Y M
 Acta Phys Sin� �		�� ���

	��

�BNg�] Y�[a_�J�q{� �		�� ��� 	���

���� Jia D� Dong Z Z� Yu S J� Liu W X
 Rare Met Mater Eng�

�		�� ��� ���

�Y h�tFI�̂ `k�{FM�N	s_~|�_G��		��
��� ����

���� Liu L
 Rare Met Mater Eng� �		�� ��� 	

�{ J�N	s_~|�_G� �		�� ��� 	�

���� Wang H R� Ye Y F� Ming G H� Qin J Y� Wang W M
 Sci

Bull� ����� ��� ���

�[Gk�_`{�c|H��~f�[`_��q�{� �����

��� ����

���� Zheng Y� Xiong W H� Zong X J
 Rare Met Mater Eng�

����� ��� ��

�{ |�hrf�Xwk�N	s_~|�_G� ����� ���

���

��	� Liu N� Tian C Y� Shu S M� Xu G Y� Zhang R L
 J Chin

Ceram Soc� �		�� ��� ���

�{ J�{Mw�}���m���[s]��~rq{��		��
��� ����

���� Inui H� Nakamoto T� Ishikawa K� Yamaguchi M
 Mater

Sci Eng� �			� A���� ���

���� James F� Shackelford W A
 CRC Materials Science and

Engineering Handbook
 Boca Raton� CRC Press LLC�

����� ���

���� Ito K� Yano T� Nakamoto T� Inui H� Yamaguchi M
 Acta

Mater� �			� ��� 	��




