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observations many times greater than the maximum 
possible error. Furthermore, line 9 is sharp and not 
diffuse as required by Donohue's indexing. 

The writer states without reservation that the ortho- 
rhombie structure for protactinium metal proposed in 
the preceding note must be rejected as ineorreei~ because 
it does not fit the data. 

B o t h  of t h e  or ig ina l  f i lms are,  of course ,  ava i l ab l e  on  
loan  f r o m  t h e  wr i t e r ' s  col lec t ion .  
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A n  i n v e s t i g a t i o n  of t h e  Z r - B e  s y s t e m  was  u n d e r t a k e n  
to  d e t e r m i n e  t h e  n u m b e r  a n d  c o m p o s i t i o n s  of t h e  in te r -  
m e t a l l i c  c o m p o u n d s  f o r m e d  in t h i s  s y s t e m .  A v a r i e t y  of 
c o m p o s i t i o n s  of t h e  e l e m e n t a l  p o w d e r s  were  w e i g h e d ,  
m i x e d  a n d  h e a t e d  to  1600 °C; t he se  were  c r u s h e d  aga in  
a n d  r e h e a t e d .  T h e  r e s u l t i n g  p r o d u c t s  were  s t u d i e d  b y  
X - r a y  d i f f r ac t i on  p o w d e r  m e t h o d s  u s ing  D e b y e - S c h e r r e r  
t e c h n i q u e s ;  b o t h  C u K a  (;t = 1.5418) a n d  C r K a  (~ = 
2-2909 A) X - r a y s  were  used .  

T h e  r e s u l t i n g  p o w d e r  p h o t o g r a p h s  s h o w e d  fou r  in te r -  
m e t a l l i c  phases .  T w o  of t he se  Fhases  h a d  been  p r e v i o u s l y  
r e p o r t e d ,  Z r B %  (Nielsen & Baenz ige r ,  1954) a n d  ZrB%3 
(Baenz ige r  & R u n d l e ,  1949); t w o  n e w  p h a s e s  h i t h e r t o  
u n r e p o r t e d  were  f o u n d  in t h e  i n t e r m e d i a t e  c o m p o s i t i o n  
r ange ,  Z rB% a n d  Zr2B%7. 

T h e  s t r u c t u r e  of Z rB% was  d e t e r m i n e d  f r o m  i ts  p o w d e r  
p a t t e r n .  T h e  cell v o l u m e  a n d  t h e  r e su l t i ng  i n t e r m e t a l l i c  
d i s t ance s  i n d i c a t e d  t h e  a b o v e  f o r m u l a .  A p o w d e r  p a t t e r n  
of a s a m p l e  p r e p a r e d  u s i n g  t h e  a b o v e  s t o i c h i o m e t r y  
i n d i c a t e d  a fa i r ly  p u r e  Z r B %  phase .  T h e  Zr~Bex7 s t r u c t u r e  
was  d e t e r m i n e d  f r o m  t h e  close s i m i l a r i t y  of i t s  p o w d e r  

Z r B e  s 

Z r B e  s ha s  a h e x a g o n a l  cell w i t h  d i m e n s i o n s  

a ---- 4 . 564±0 .002 ,  c ---- 3"485±0-002 A .  

T h e r e  is one  f o r m u l a  u n i t  pe r  u n i t  cell. T h e  X - r a y  
d e n s i t y  is 3.60 g . cm.  -3. T h e  s t ruct ture  has  t h e  CaZn  5 
t y p e  s t r u c t u r e  (Haucke ,  1940). T h e  space  g r o u p  is 
D~h-P6/mmm (International Tables for X-ray Crystallo- 
graphy, 1952). T h e  a t o m i c  pos i t i ons  a re :  

1 Z r  (a) 0 , 0 , 0 .  
2 B e i  (c) is, ~ 2 1 ~, 0;  0. 
3 B e y r  (g) ½ , 0 , ½ ;  0, 1 1. ~1. 1,½. 2-, ~-~ 2, 2 

T h e  i n t e r a t o m i c  d i s t ance s  a re :  

Z r -  6 Be  2.635 
- 1 2  Be i i  2.871 

B e i -  3 Zr  2.635 
- 6 Bel l  2.191 

B e n -  2 Zr  2.871 
- 4 Bei  2.191 
- 4 Be i i  2.282 

* This work was performed under  the  auspices of the  
U.S. Atomic Energy  Commission. 

These  d i s t ance s  are  in  g o o d  a g r e e m e n t  w i t h  t h o s e  f o u n d  
in t h e  Z r B %  s t r u c t u r e  (Nielsen & Baenz ige r ,  1954). 

Z r 2 B e 1 7  

Zr2Be17 has  a r h o m b o h e d r a l  cell w i t h  a = 5 . 6 9 4 ± 0 . 0 0 5 / ~  
a n d  a = 83 .02±0 .02  °. T h e  t r i p l y  p r i m i t i v e  h e x a g o n a l  
cell has  a = 7 .548±0 .004 ,  c = 10 .997±0-010  ~ a n d  
c/a ---- 1.457. T h e r e  are  3 f o r m u l a  u n i t s  in t h e  h e x a g o n a l  
cell. The  X - r a y  d e n s i t y  is 3-081 g .cm.  -a. Th is  s t r u c t u r e  
is i s o m o r p h o u s  w i t h  t h e  NbeBe l :  t y p e  s t r u c t u r e  (Zalk in ,  
S a n d s  & K r i k o r i a n ,  1959). T h e  space  g r o u p  is R3m. 

Tab le  1 shows  t h e  f i rs t  15 l ines of p o w d e r  p a t t e r n s  
of t he se  t w o  s t r u c t u r e s .  Cr K a  r a d i a t i o n  were  u s e d  t o  
o b t a i n  t he se  p a t t e r n s .  I n  t h e  case of Zr2B%~, t h e  hex -  
agona l  ind ices  are  used .  

Tab l e  1. Powder patterns for Z r B %  a n d  Zr2B%~ 

ZrB% 
A 

I hkl g (A) 

s--  100 3.953 
m 001 3-485 
s +  101 2.614 
m-J- 110 2.282 
m +  200 1.976 
s 111 1.909 
w 002 1.743 
m 201 1.719 
m- -  102 1.594 
m- -  210 1.494 
m 112 1.385 
m +  211 1"373 
w--  300 1"318 
m 202 1.307 
mq- 301 1-232 

Zr2B%v 
^ 

I hkl d (A) 

m 101 5.619 
m- -  102 4-208 
s 110 3"773 
w +  003 3-666 
w +  201 3-132 
w 202 2-809 
s 113 2.629 
w 104 2"534 
w +  211 2-411 
w 212 2-253 
m- -  300 2-179 
w 204 2-104 
w--  105 2.085 
mq- 220 1"886 
mq- 303 1.873 

; s ----- strong. w = w e a k ;  m- - - -med ium 
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