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P l u t o n i u m  si l icides h a v e  b e e n  p r e p a r e d  b y  h e a t i n g  150 
m g .  cha rges  of  p l u t o n i u m  t r i f l uo r ide ,  99.8 % p u r e ,  m i x e d  
w i t h  t h e  a p p r o p r i a t e  w e i g h t  of s i l icon of  99.99 % p u r i t y ,  
in  BeO cruc ib les  a t  5 ×  10 -6 r am.  Hg .  A t  1300 ° C. t h e  
r e a c t i o n  w a s  c o m p l e t e  a f t e r  15 m i n .  T h e  r e s u l t i n g  SiF4 
h a d  d i s t i l l ed  f r o m  t h e  r e a c t i o n  zone,  l e a v i n g  a f luor ide-  

T a b l e  1. Powder diffraction data for fl-PuSi~ 
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0.0357 0.0364 w 
0-0525 0.0533 m 
0.0882 0.0890 s 
0-1427 0.1438 w 
0.1576 0.1585 m 
0-1932 0.1944 m - -  
0.1952 0-1965 m- -  
0-2101 0-2117 w 
0-2458 0-2469 m 
0-3002 0-3014 m 
0.3210 - -  Abs. 
0.3528 0.3542 m - -  
0-3677 0-3677 w +  
0.3735 0.3744 w +  
0.4034 0.4042 m 
0.4727 0.4740 w 
0-4786 0-4797 w 
0.5084 } 
0.5104 0.5111 m 
0.5311 0.5320 w +  
0.5706 0.5720 vw 
0-6144 0.6158" w-k- 
0.6232 0.6247 vw 
0.6303 0.6310 vw 
0-6660 0.6677 w--  
0.6829 0-6836 vw 
0.6875 0.6889* m 
0-7185 0.7188 m - -  
0.7282 0.7297 w +  
0-7717 0.7720* w +  
0,7808 0.7822 w 
0.7924 0-7929" w-k- 
0.8241 0.8248* m 
0-8404 0.8407 w--  
0-8746 0.8743* m 
0.8916 - -  Abs. 
0.9368 0.9366* m +  
0.9426 0.9426* m 
0.9497 0.9497* m 

* Cu Ka 1 reflection. 
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free P u - S i  p r o d u c t .  T h e  p l u t o n i u m  si l icides p r e p a r e d  b y  
th i s  t e c h n i q u e  were  h a r d  a n d  b r i t t l e ,  w i t h  s i lve ry  m e t a l l i c  
lus t re .  

A n  X - r a y  p o w d e r  p a t t e r n  f r o m  a p r o d u c t  c o n t a i n i n g  80 
w t .  % P u ,  as  d e t e r m i n e d  b y  a - c o u n t i n g  ana lys i s ,  s h o w e d  
d i f f r a c t i o n  l ines  s imi la r  t o  t h o s e  p u b l i s h e d  b y  Z a c h a r i a s e n  
(1949) for  b o d y - c e n t r e d  t e t r a g o n a l  P u S i  2. A s a m p l e  w i t h  
a S i : P u  a t o m  r a t i o  of 3 :1  s h o w e d  d i f f r a c t i o n  l ines  of  
b o t h  PuSi2  a n d  Si. H e a t  t r e a t m e n t  of t h e  l a t t e r  p r o d u c t  
for  1 hr .  a t  1150 ° C. fa i led  to  p r o d u c e  a c h a n g e  in  t h e  
s t r u c t u r e .  T h u s ,  a p l u t o n i u m  si l icide i s o m o r p h o u s  w i t h  
t h e  f a c e - c e n t r e d  cub ic  U S i  3 r e p o r t e d  b y  F r o s t  & M a s k r e y  
(1953) cou ld  n o t  be  f o r m e d .  

P o w d e r  d i f f r ac t i on  p a t t e r n s  o b t a i n e d  f r o m  P u - S i  
p r o d u c t s  of  a p p r o x i m a t e  c o m p o s i t i o n  Pu2Si  3, u s i n g  Ni-  
f i l t e red  Cu  r a d i a t i o n ,  s h o w e d  a s ingle  h e x a g o n a l  p h a s e  
w i t h  l a t t i c e  c o n s t a n t s  

a0 ---- 3.8845=0.003, Co = 4 -0825=0 .003 /~ .  

T h e  l ine spac ings  a n d  in t ens i t i e s  we re  s imi la r  to  t h o s e  
p u b l i s h e d  for  a u r a n i u m  sil icide,  n o m i n a l l y  of  c o m p o s i t i o n  
U2Si 3, b u t  de sc r i bed  b y  t h e  f o r m u l a  fl-USi2 as  a r e su l t  of  
Z a c h a r i a s e n ' s  X - r a y  ana ly s i s  (1949). T h e  P u - S i  p h a s e  
h a s  b e e n  l abe l l ed  fl-PuSi2, t o  c o n f o r m  w i t h  t h e  l a t t e r  
t e r m i n o l o g y .  

T h e  c a l c u l a t e d  d e n s i t y  of  f l -PuSi  2, asstm~Ang one  mo le -  
cule  p e r  u n i t  cell, is 9.18 g . cm.  -a. P o w d e r  d i f f r ac t i on  d a t a  
a re  r e p o r t e d  in  Tab l e  1, t o g e t h e r  w i t h  c a l c u l a t e d  i n t e n -  
s i t ies  b a s e d  on  t h e  fo l lowing  a t o m  p o s i t i o n s  in  space  
g r o u p  .P6 /mmm-D~h : 

1 P u  in  (0, 0, 0), 

2si  in (~,~,½), (~,~,½). 
Since  t h e  o b s e r v e d  a n d  c a l c u l a t e d  i n t ens i t i e s  a re  in  
r e a s o n a b l e  a g r e e m e n t  i t  m a y  be  c o n c l u d e d  t h a t  fl-PuSi2 
h a s  t h e  A1B 2 s tmlc tu re .  E a c h  p l u t o n i u m  a t o m  is sur-  

rounded by twelve silicon atoms, at a distance of 3.03/i~. 
E a c h  s i l icon a t o m  is s u r r o u n d e d  b y  six p l u t o n i u m  a t o m s  
a n d  t h r e e  s i l icon a t o m s  w i t h  S i -S i  = 2-24 A.  As  p o i n t e d  
o u t  b y  Z a c h a r i a s e n  for  fl-USi 2, in  t h i s  s t r u c t u r a l  a r r a n g e -  
m e n t  t h e  s i l icon a t o m s  f o r m  ' g r a p h i t e  l aye rs '  n o r m a l  t o  
t h e  s ix fo ld  axis .  
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