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T h e  c o m p o u n d  Sr3Ti~O 7 h a s  b e e n  f o r m e d  b y  f i r ing  to  
1400 ° C. m i x t u r e s  of  SrCO 3 a n d  TiO~ in t h e  m o l e c u l a r  
p r o p o r t i o n s  3 :2 .  I t s  s t r u c t u r e  m a y  be c o n s i d e r e d  as ,  in  
a sense,  i n t e r m e d i a t e  b e t w e e n  t h o s e  of Sr~TiO a (K2NiF  a 
t y p e )  (see R u d d l e s d e n  & P o p p e r ,  1957) a n d  SrTiO a 
(pe rovsk i t e ) .  W h e r e a s  in Sr2TiO 4 p e r o v s k i t e  l a y e r s  a re  
i n t e r l e a v e d  w i t h  SrO l aye r s ,  f o r m i n g  a t e t r a g o n a l ,  b o d y -  
c e n t r e d  u n i t  cell w i t h  a x i a l  r a t i o  a b o u t  3.2, in  SraTi207 
d o u b l e  p e r o v s k i t e  l a y e r s  a re  i n t e r l e a v e d  w i t h  SrO l aye r s ,  
t h e  a x i a l  r a t i o  b e i n g  i n c r e a s e d  to  a b o u t  5.2. T h e  u n i t  cell 
(Fig.  1) c o n t a i n s  t w o  f o r m u l a  u n i t s .  
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:Fig. 1. The SraTi20 ~ s t ructure .  

T h e  s a m p l e s  h a v e  b e e n  e x a m i n e d  b y  p o w d e r  d i f f r a c t i o n  
m e t h o d s ,  u s i n g  Co K a  r a d i a t i o n  a n d  a 9 cm.  c a m e r a .  
T h i s  h a s  g i v e n  t h e  l a t t i c e  p a r a m e t e r s  of t h e  t e t r a g o n a l  
cell  as  

a---- 3.90, c : 20.38 A 

a n d  a c a l c u l a t e d  d e n s i t y  of  5.04 g . cm.  -3. T h e  a t o m i c  

p o s i t i o n s  p r o p o s e d  h a v e  b e e n  e s t i m a t e d  b y  a n a l o g y  w i t h  
t h o s e  of  S rT iO a a n d  Sr2TiOa, i.e. t o  g ive  s im i l a r  a t o m i c  
c o - o r d i n a t i o n s .  I n  t e r m s  of t h e  p o s i t i o n s  of t h e  space  
g r o u p  I4/mmm t h e  p r o p o s e d  p o s i t i o n s  a r e :  

(0, 0, 0; ½, ½, ½)+ 
4 T i  in  (e) 0 , 0 ,  z; 0 , 0 , ~ ;  w i t h  z : z 1. 
2 0 i  in  (a) 0 , 0 , 0 .  
8Oi~  in (g) 0,½, z; 0 , ½ , 5 ;  ½, 0, z; ½ , 0 , 5 ;  w i t h  z = z 2. 
4 O i ~ i  in  (e) w i t h  z = z z. 
2 S r i  in  (b) 0 , 0 , ½ .  
4 S r n  in (e) w i t h  z = ½--z 4. 

W e  h a v e  t a k e n  z a : z 3 : 2z 1 a n d  z 2 = z 1 = 0-094. T h i s  
v a l u e  of z 1 is d e r i v e d  f r o m  t h e  r e l a t i o n  (½--4zl)/zl = 
1.33, w h i c h  g ives  t h e  s a m e  r a t i o  of t h e  S r - O  a n d  T i - O  
d i s t a n c e s  as  in t h e  Sr2TiO 4 case,  t h e  z v a l u e  0.15 t h e r e  
g i v i n g  (½-2z)/z = 1-33. 

T a b l e  1. SraTi207: X-ray powder diffraction data 

Spacings are calculated for a te t ragonal  un i t  cell, wi th  
a ----- 3.90, c = 20.38 A 

hkl dc (A) do (i) Ic Io 
002 10.19 - -  3 - -  
004 5.10 - -  0 - -  
101 3.83 3.84 6 10 
006 3 - 4 0 }  6 }  
103 3.38 3.39 3 10 

- -  - -  3.08 - -  2 
105 2.82 2.83 100 100 
110 2.76 2.75 63 60 
112 2.66 2.66 1 2 
008 2.55 2.55 2 2 
114 2.42 2.42 6 5 
107 2.33 2.33 3 2 

- -  - -  2.26 - -  2 
116 2.14 2.14 26 30 

0,0,10 2.04 2.04 17 10 
109 1.96 - -  0 - -  
200 1.95 1.95 40 50 
202 1.92 - -  0 - -  
118 1.87 1.87 3 2 
204 1.82 - -  0 - -  

- -  - -  1 . 7 7  - -  2 

211 1.74 1.74 1 2 

206 1.691 1.69 a 3 5 
213 1.689 1 

1,0,11 1.673 1.670 3 5 

1,1,10 1.640 1.638 16 15 
215 1.603 1.602 33 30 
208 1.548 1.54~ 2 2 
217 1.496 1.495 1 2 

0,0,14 1.456 - -  0 - -  
1,0,13 1.455 - -  1 
1,1,12 1.446 1.446 2 2 
2,0,10 1.409 1.409 17 15 

219 1.381 - -  0 - -  
220 1.379 1.379 11 10 
222 1.366 - -  0 - -  
224 1.331 - -  0 - -  
301 1.298 - -  1 

1,1,14 1.287 - -  0 q 
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T a b l e  1 (cont.) 

1,0,15 1.283 } 1"281 4 }  5 
2,0,12 1"280 3 

226 1.278 - -  1 - -  
303 1.277 - -  0 - -  

0,0,16 1.274 - -  1 - -  
2,1,11 1.270 1.270 2 2 

305 1.239 1.239 7 5 
310 1.233 1.235 9 5 
312 1.224 - -  0 - -  
228 1-212 - -  1 - -  
314 1.199 - -  1 - -  
307 1.187 - -  0 - -  

2,0,14 1.166 - -  1 - -  
2,1,13 1.166 - -  1 

316 1.160 1.160 6 5 
1,1,16 1.157 1.156 5 5 
1,0,17 1.146 / 1.143 3 ~ 10 
2,2,10 1.141 , 10 
0,0,18 1.132 - -  0 - -  

309 1.128 - -  0 
318 1-111 - -  1 - -  
321 1.080 - -  1 - -  

2,1,15 1.072 } 1.072 7 } 5 
2,2,12 1.070 2 

323 1-068 - -  0 - -  
2,0,16 1 . 0 6 6 }  1.066 2} 2 
3,0,11 1.064 1 
3,1,10 1.054 1.055 12 10 
1,1,18 1.048 - -  0 - -  

325 1.046 1.046 14 10 
1,0,19 1.035 1.034 1 2 
0,0,20 1.019 - -  1 

327 1.013 1.014 1 2 
2,2,14 1.000 - -  1 - -  
3,0,13 1.000 - -  0 
3,1,12 0.997 0.998 3 5 
2,1,17 0.988 0.987 7 5 
2,0,18 0.979 - -  1 

329 0.976 - -  0 
400 0.975 0.976 9 5 
402 0.970 - -  0 
404 0.957 - -  0 

1,1,20 0.955 - -  2 - -  
411 0.944 - -  1 - -  

1,0,21 0.942 - -  2 - -  
3,1,14 0.941 - -  1 
3,0,15 0.939 0.939 6 5 

406 0.937 - -  1 - -  
413 0.937 - -  1 

2,2,16 0 . 9 3 5 }  0.934 3 }  5 
3,2,11 0.934 4 
0,0,22 0.926 0.926 4 2 

415 0.921 0.921 30 15 
330 0-919 0.919 10 5 
332 0.915 - -  0 - -  

2,1,19408 0.910 0 . 9 1 4 }  0.913 22} 2 

334 0.905 - -  2 - -  

T h e s e  p o s i t i o n s  g a v e  s a t i s f a c t o r y  a g r e e m e n t  ( T a b l e  1) 
b e t w e e n  c a l c u l a t e d  a n d  o b s e r v e d  r e l a t i v e  l ine  i n t e n s i t i e s  
a n d  a r e  c o n s i d e r e d  s u f f i c i e n t  t o  i d e n t i f y  t h e  s t r u c t u r e  
t y p e .  T e m p e r a t u r e  a n d  a b s o r p t i o n  f a c t o r s  w e r e  n o t  t a k e n  
i n to  a c c o u n t  in t h e  c a l c u l a t i o n s  of  r e l a t i v e  l ine i n t en -  
s i t ies .  N o  r e f i n e m e n t  of  p a r a m e t e r s  h a s  b e e n  a t t e m p t e d .  

T h e  p o s s i b i l i t y  of  t h e  e x i s t e n c e  of  r e l a t e d  c o m p o u n d s  
in w h i c h  t r e b l e  or  q u a d r u p l e  p e r o v s k i t e  l a y e r s  a re  i n t e r -  
l e a v e d  w i t h  S rO l a y e r s  w a s  i n v e s t i g a t e d  b y  f i r ing  m i x -  
t u r e s  of  t h e  a p p r o p r i a t e  c o m p o s i t i o n s ,  i.e. of  S rCO 3 a n d  
TiO~ in t h e  m o l e c u l a r  p r o p o r t i o n s  4: 3 a n d  5 : 4. E x a m i n a -  
t i o n  of  t h e  r e a c t i o n  p r o d u c t s  s h o w e d  t h e  o c c u r r e n c e  of  
SraTi3010 b u t  n o t  of  SrsTi,Ol.~. I n  t h e  p r o d u c t s  f r o m  b o t h  
c o m p o s i t i o n s ,  SraTiaO10 w a s  f o u n d  a s s o c i a t e d  w i t h  S r T i O  3 
a n d  Sr3Ti2OT. T h e  p r o p o r t i o n  of  Sr4Ti3010 d e p e n d e d  o n  
t h e  f i r ing  s c h e d u l e .  T h e  p r o p o r t i o n s  of  SrTiO3 a n d  
Sr3Ti207 v a r i e d ,  i n d i c a t i n g  i n c o m p l e t e  r e a c t i o n ,  w i t h  un-  
r e a c t e d  s t r o n t i u m  u n d e t e c t e d  b y  t h e  X - r a y  a n a l y s i s .  

T h e  l a t t i c e  p a r a m e t e r s  of  t h e  t e t r a g o n a l  u n i t  cell  of  
SraTi3Ox0, w h i c h  a g a i n  c o n t a i n s  t w o  f o r m u l a  u n i t s ,  a r e  

a = 3-90, c = 28.1 A,  c/a = 7.2 

a n d  t h e  c a l c u l a t e d  d e n s i t y  is 5 .10 g . cm.  -3. T h i s  cell  h a s  
t h e  s a m e  s p a c e  g r o u p  I 4 / m m m  as  for  Sr3Ti207, t h e  
p r o p o s e d  a t o m i c  p o s i t i o n s  for  SraTi3010 b e i n g  

(0, 0, 0; ½, ½, ½)+ 
2 T i i  in  (a) 0 , 0 , 0 .  
4 T i i i  in (e) 0 , 0 ,  z; 0 , 0 , 2 ;  w i t h  z = z 3 .  
4 0  I in (C) 0, 1 1 ~, 0; -2-, 0, 0. 
4 O i I  in  (e) w i t h  z = z i- 
8 0 i H i n  (g) 0 ,½,  z;  0 , ½ , 2 ;  ½,0 ,  z; ½ , 0 , 2 ; w i t h z - - - - z  a. 
4 O i v  in (e) w i t h  z = z 5. 
4 Sr i  in  (e) w i t h  z = ½--z2. 
4 S r i i  in (e) w i t h  z = ½--z e. 

T h e  z 's  a re  r e l a t e d  b y  z~ ~_ z 5 _~ 3zl, z 4 _ z 3 _~ 2z 1 a n d  z 2 _~ z i. 
W e  h a v e  c o n s i d e r e d  t h e s e  e q u a l i t i e s  t o  h o l d  e x a c t l y  a n d  
t a k e n  z i = 0"0682, t o  g ive  (½--6zi)/z 1 = 1.33. T h e  a g r e e -  
m e n t  b e t w e e n  c a l c u l a t e d  a n d  o b s e r v e d  p o w d e r  d i f f r a c -  
t i o n  d a t a  is c o m p a r a b l e  w i t h  t h a t  fo r  SraTi~O ~, all  l ines  
w i t h  c a l c u l a t e d  i n t e n s i t i e s  of  5 % or  m o r e  of  t h a t  of  t h e  
s t r o n g e s t  l ine  b e i n g  o b s e r v e d .  

W e  s h o u l d  l ike  t o  e x p r e s s  o u r  t h a n k s  t o  D r  T . A .  
I n g l e s  fo r  p r e p a r i n g  t h e  s a m p l e s  a n d  t o  M r  F .  G. W i l d e  
for  t a k i n g  t h e  d i f f r a c t i o n  p h o t o g r a p h s .  W e  w i s h  t o  t h a n k  
a l so  D r  A.  T .  G r e e n ,  D i r e c t o r  of  t h e  B r i t i s h  C e r a m i c  
R e s e a r c h  A s s o c i a t i o n ,  fo r  p e r m i s s i o n  t o  p u b l i s h  t h i s  c o m -  
m u n i c a t i o n .  
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