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ABSTRACT 

 
U-Mo alloys are candidate materials for use as the fuel phase in high-density fuels. In order to 
manufacture dispersion fuel elements it is necessary to develop effective methodologies for powder 
production. Previous results using hydride-dehydride process (HD) shown advantages related to 
simplicity of process, low cost equipment and the ability to produce irregular shapes and a wide 
size range. In other hand, according to recent studies, Si, Ti and Zr seem to be beneficial to control 
the interaction between fuel particles and their surrounding matrix. Until today, there is no 
information about application of HD process in these modified UMo-Me systems. This paper 
presents the first results on the application of HD processing for powder production of UMo 
containing 1 wt% of these third elements. Taken into account the disadvantages of HD processing, 
a modified methodology for powder production based on HD processing for UMo-Me alloys is 
proposed. Using a sequence of steps closed by a final controlled passivation stage, is possible to 
assure a safe and useful product. According to first results, fragmentation of samples was possible 
in each system and the powder produced seems to be adequate for dispersion fuels. 
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UMo-Si HD EDS analysis area scanning 200x 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.    
         (calc.)                    Wt %   (1-Sigma) 
  Mo-L    0.0509   1.415   14.12    7.21    +/- 0.62         
  U -M    0.8558   1.066   72.03   91.23    +/- 2.24         
  O -K    0.0013   5.303    7.99    0.68    +/- 0.81         
  Si-K    0.0038   2.319    5.87    0.88    +/- 0.14         
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UMo-Ti HD EDS analysis area scanning 5000x 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.  
         (calc.)                    Wt %   (1-Sigma)  
  Mo-L    0.0542   1.400   15.15    7.59    +/- 0.51     
  U -M    0.8488   1.063   72.55   90.19    +/- 1.93      
  O -K    0.0008   5.412    5.15    0.43    +/- 0.74         
  Ti-K    0.0107   1.674    7.15    1.79    +/- 0.17         

UMo-Ti HD EDS analysis Ti rich dark particle 2000x 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.  
         (calc.)                    Wt %   (1-Sigma)   
  Mo-L    0.0306   1.150    1.83    3.52    +/- 0.28         
  U -M    0.0514   0.915    0.99    4.70    +/- 0.58         
  O -K    0.0005  14.035    2.13    0.68    +/- 0.88         
  Ti-K    0.8620   1.057   95.05   91.10    +/- 0.57         
  Total                   100.00  100.00 
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UMo-Zr HD EDS analysis area 5000x 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.   
         (calc.)                    Wt %   (1-Sigma)   
  Mo-L    0.0293   1.446    8.00    4.24    +/- 0.25   
  U -M    0.8605   1.060   69.45   91.20    +/- 1.34   
  O -K    0.0027   5.270   16.34    1.44    +/- 0.43   
  Zr-L    0.0190   1.639    6.20    3.12    +/- 0.22   
  Total                   100.00  100.00           
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UMo-HMD EDS analysis area scanning 200x 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.  
         (calc.)                    Wt %   (1-Sigma) 
  Mo-L    0.0575   1.407   14.09    8.09    +/- 0.65 
  U -M    0.8364   1.073   62.98   89.71    +/- 2.24 
  O -K    0.0041   5.348   22.93    2.20    +/- 0.86  
  Total                   100.00  100.00                       
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UMo-Si Ground Powder EDS analysis area scanning 200x 
 
Element  k-ratio    ZAF   Atom %  Element  Wt % Err.  
         (calc.)                    Wt %   (1-Sigma) 
  Mo-L    0.0333   1.426    8.75    4.75    +/- 0.37  
  U -M    0.8905   1.045   69.06   93.02    +/- 2.03 
  O -K    0.0033   5.201   19.00    1.72    +/- 0.77 
  Si-K    0.0022   2.358    3.20    0.51    +/- 0.12 
  Total                   100.00  100.00              
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bcc (�) bcc (�) 

orthorhombic (�) 

UMo-Si hydrided-dehydrided, before quenching UMo-Si only hydrided  

�����������������*���������*���������������������������������*���������$,�������*����*� ����������������*���������*�������B���������������������������*������I�����������*����*���������������B���



�

H�)����H�)����H�)����H�)���� 2222��� ��&�"������ ��� <�
� �"������� ���� ���/>�� ��#����� ��������� �����)�� $
�
���������)�0����1�"���������������")��"���0��)��1�"�����������������")��0�������.�������)1���$,�
��&������"���"����������"������������������&��(�&�"�#�����I�"���B���"����#�������������
���"����������������"&�����
��
�
�
�
�
�
�
����
����
����
����
����
����
����
����
����
����
����
H�)����H�)����H�)����H�)���� 9999��� <�
� �"������ ���� ���/>�� ��#����� ��������� �����)�� $
� ���������)� "������
.�������)�"����"���'"�������"����I���"���#"����������������	*�����"���B���"������&�����
�������&��������'"���&�������������������
�
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
����
H�)����H�)����H�)����H�)����::::���<�
��"�����������#�������������������)��$�
����������)�0%??51�  �?!���"����)�
#���� ����� ������)� "��� �������)� ��"��� ��23#�� ��� "������ ������������� ��"6�� %JK,5(8C"���
%JK5%C����&���������"���������������I��"����
�

 

bcc (�) 

orthorhombic (�) 

( UMo-Si sample 
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