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I n  the  course  of a compar i son  of t he  s t r u c t u r e  of mul l i t e  

(Durovi~,  1962a) w i th  t h a t  of s i l l imani te  (I)uroviS,  1962b), 
it  was  necessa ry  to r e - examine  the  s i l l imani te  s t r u c t u r e  
of H e y  & T a y l o r  (1930). One of the  m a i n  resul ts  of t h e  
mul l i t e  s t r u c t u r e  analys is  was  the  e s t ab l i shmen t  of  
s ta t i s t ica l  occupa t ion  of the  Al, Si* a t o m i c  posi t ions  
(Fig. l(a)).  This  s ta t i s t ica l  occupa t ion  was  i nd i ca t ed  b y  
low peaks  in the  F o u r i e r  p ro jec t ion  @(x, y), a n d  con- 
f i rmed  du r ing  the  r e f i n e m e n t . T h e  s ame  resul t  was  ob- 
t a i n e d  i n d e p e n d e n t l y  b y  Sadanaga ,  T o k o n a m i  & Ta- 
kduch i  (1962). I t  was  there fore  des i rable  to  d e t e r m i n e  
w h e t h e r  t he  s i l l imani te  s t r u c t u r e  showed  a s imilar  effect,  
especia l ly  as t he  e x p e r i m e n t a l  m e t h o d s  used  b y  H e y  & 
T a y l o r  were  insuff ic ient ly  sens i t ive  for this  purpose .  
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Fig. I. Atomic positions in the mullite (a) and sillimanite (b) 

crystal structures. 

F o r  t he  r e - e x a m i n a t i o n  crys ta ls  of t he  s i l l imani te  
v a r i e t y  xenol i t e  (40.30% SiO~, 59.60% A120 a, 0 .85% 
FeeO a a n d  0"07% TiO2; ideal  compos i t ion  62"93% AlzOs) 
were  used.  The  m e a s u r e d  dens i ty  was  3.226 _+ 2 g .cm.  -3. 
T h e  e l ec t ron-dens i ty  p ro jec t ion  was  ca lcu la ted  f rom 72 
i n d e p e n d e n t  ref lexions observed  on Weissenberg  pho to-  
g r aphs  t a k e n  w i th  Cu rad ia t ion .  The  s t r u c t u r e  wa~vrefined 
b y  r e p e a t e d  Fo-Fc syntheses ,  t he  final R fac tor  be ing  
0.071 (0.068). T h e  syn theses  showed  no A1, Si* m a x i m u m  

of t he  t y p e  found  in mu l l i t e  (Fig. l(b)). The  final  a t o m i c  
coord ina te s  are  c o m p a r e d  w i t h  those  d e t e r m i n e d  by  
H e y  & Tay lo r  in Tab le  1. The  a s s ignmen t  of t he  z 

Tab le  1. Refined atomic coordinates of sillimanite and 
those determined originally by Hey & Taylor 

This work Hey  & Taylor 

Atoms x y z x y z 

Al(1) 0 0 0 0 0 0 

Al(2) 0.352 0.158 ~ (~) O.36 0.15 
_+ 0.001 + 0.001 

Si 0.352 0.158 { (~-) 0.36 0.15 ¼ 
_+ O.OO1 ___0.001 

OA 0"139 0"079 ~ 0"15 0"07 ¼ 
+ 0.002 + 0.002 

OB 0.139 0.079 ¼ 0-15 0.07 
+ 0.002 + 0.002 

Oc 0.025 0.490 ~ 0.03 0.47 
_ 0.002 _+ 0.002 

OD 0"374 0.275 0 0"39 0"28 0 
-4- 0.002 -4- 0.002 

p a r a m e t e r s  was  ver i f ied  by  compar i son  of obse rved  
a n d  ca l cu la t ed  va lues  of F(hO1) a n d  F(Okl). 

No de ta i l ed  analys is  of t he  occupa t ion  of the  t e t ra -  
hed ra l  pos i t ions  was  possible.  

A u t h o r s  wish  to  t h a n k  Mr. J .  F r a n c k  of t he  Refrac-  
tor ies  R e s e a r c h  I n s t i t u t e  for t he  chemica l  analys is .  
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T h e  t e x t  of t h e  pape r  b y  v a n  den  Berg,  1961, con ta ins  
a n  er ror  in t h e  i n t e r a t o m i c  d i s tances  of t he  Sn a t o m  a t  R e f e r e n c e  

z = 1  to  the  C1 a t o m s  in t he  same  plane .  These  d i s tances  BERG, J .  ~¢I. VAN DEN (1961). Acta Cryst. 14, 1002. 
shou ld  be 3.22, 2.66 a n d  3.30 A. The  d is tances  in Fig.  
1 are  correct .  
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