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I n  t h e  course  of  o u r  i n v e s t i g a t i o n s  of n e w  AuBO 4 com-  
p o u n d s  w h o s e  e q u i v a l e n t  ABO 3 c o m p o u n d s  f o r m  pe rov -  
ski tos ,  de ta i l s  of  w h i c h  will  be  p u b l i s h e d  e lsewhere ,  
t h r e e  c o m p o u n d s  were  f o u n d  w i t h  t h e  K 2 N I F 4 - t y p o  
s t r u c t u r e .  T h e s e  a re  Sr2TiO4, Ca2MnO 4 a n d  S rLaAl04 .  
I t  m a y  be  n o t e d  t h a t  t h e i r  t o l e r a n c e  fac tors ,  e x p r e s s e d  
in  t e r m s  of t h e  r ad i i  of t h e  ions  c o n c e r n e d  as  

t = ( r ~ + r o ) / V 2 .  (rB+ro), 

lie b e t w e e n  0.95 a n d  0.985. T h e  absence  of t h e  K 2 N i F  4- 
t y p e  s t r u c t u r e  in  c o m p o u n d s  w i t h  lower  t o l e r ance  f ac to r s  
sugges t s  t h a t ,  c o n t r a r y  to  t h e  p o r o v s k i t e  case,  t h e  r a d i u s  
of  t h e  A ion  c a n n o t  be  r e d u c e d  m u c h  be low t h a t  sat is-  
f y i n g  t h e  g e o m e t r i c a l  c o n d i t i o n  for  t o u c h i n g  sphe res  
(t---- 1). T h e  A2BO a c o m p o u n d s  were  f o r m e d  b y  f i r ing  
t h e  a p p r o p r i a t e  oxide ,  or  c a r b o n a t e ,  m i x t u r e  a n d  e x a m -  
inod  u s i n g  Co K a  r a d i a t i o n  a n d  a 9 cm.  p o w d e r  c a m e r a .  
L ine  in t ens i t i e s  we re  e s t i m a t e d  b y  v i sua l  c o m p a r i s o n  
w i t h  a c a l i b r a t e d  s t r ip  on  w h i c h  l ines of k n o w n  i n t e n s i t y  
were  s u p e r i m p o s e d  on  b a c k g r o u n d s  of v a r y i n g  i n t e n s i t y .  

T h e  K~NiF  4 s t r u c t u r e  ha s  b e e n  desc r ibed  b y  Balz  & 
P l i e t h  (1955), w h o  s h o w e d  i ts  r e l a t i on  to  t h e  p e r o v s k i t e  
s t r u c t u r e .  T h e y  also s u g g e s t e d  t h a t  Sr~TiO4 h a d  t h e  
K ~ i F  4 t y p e  of s t r u c t u r e ,  wh i l s t  B a l T i C  4 has  t h e  K~SO 4 
s t r u c t u r e .  T h e  u n i t  cell of K 2 N i F  4 is t e t r a g o n a l ,  b o d y -  
c e n t r e d  w i t h  a ---- 4.00, c ---- 13.07 A a n d  a t o m i c  pos i t ions ,  
a c c o r d i n g  to  Balz  & P l i e t h :  

0, 0, 0; ½,½, ½+ 
1 N i  a t  0 , 0 , 0 ;  
2 K  a t  0 , 0 ,  z;  0 , 0 , ~ ;  
4 F  a t  0 , 0 ,  z; 0 , 0 , ~ ;  ½ , 0 , 0 ;  0 , ½ , 0 .  

T h e  p a r a m e t e r  va lue s  are  g iven  as  ZF = 0-151 a n d  
ZK ---- 0.352. T h e  r e l a t ive  in tens i t i e s  of p o w d e r  d i f f r ac t i on  
l ines  of A2BO a c o m p o u n d s  w i t h  th i s  s t r u c t u r e  h a v e  been  
c a l c u l a t e d  w i t h  t h e  a p p r o x i m a t i o n  zo ---- ½--z~ -~ 0.15 
a n d  n e g l e c t i n g  t e m p e r a t u r e  a n d  a b s o r p t i o n  effects .  A 
r e f i n e m e n t  of t h e  p a r a m e t e r s  ha s  n o t  been  a t t e m p t e d .  

T h e  s t r u c t u r e  of  Sr~TiO 4 ha s  been  c o n f i r m e d  a n d  
Ca2MnO 4 a n d  SrLaA104 are  f o u n d  to  be i s o s t r u c t u r a l  
w i t h  it .  I n  t h e  l a t t e r  case Sr a n d  L a  are  a s s u m e d  ran -  
d o m l y  d i s t r i b u t e d  in t h e  A pos i t ions ,  s ince no  e x t r a  l ines 
d u e  to  t he i r  o r d e r i n g  were  f o u n d .  A n u m b e r  of e x t r a  ]ines 
were ,  h o w e v e r ,  f o u n d  w h i c h  cou ld  be a t t r i b u t e d  to  t h e  
p r e sence  of t h e  p e r o v s k i t e  LaA1Oa. U n r e a c t e d  SrO w o u l d  
n o t  be  eas i ly  d e t e c t e d ,  owing  to  i ts  r a p i d  hydro lys i s .  

T h e  l a t t i ce  p a r a m e t e r s  of t he se  c o m p o u n d s  were  f o u n d  
to  be 

a (A) c (h) 
Sr2TiO a 3" 88 12.60 
Ca2MnO 4 3.67 ] 2.08 
SrLaAlO 4 3-75 12.5 

T h e  ca l cu l a t ed  a n d  o b s e r v e d  l ine pos i t i ons  a n d  in ten-  
si t ies  a re  c o m p a r e d  in Tab les  1-3.  

W e  s h o u l d  l ike to  express  ou r  t h a n k s  to  Dr  T . A .  

Tab l e  1. Sr2TiO4: X-ray powder diffraction data 

Spacings are calculated for a te t ragonal  uni t  cell, with 
a -~ 3.88, c ---- 12.60 A 

hkl dc (h) do (h) Ic Io 
002 6.30 ~-~ 6.26 2 2 
101 3.71 3.72 8 10 
004 3.15 3.16 8 10 
103 2.85 2.86 100 100 
110 2-73 2.74 68 70 
112 2.52 2.52 7 5 
105 2.12 2.11 3 5 
006 2.10 2.10 19 20 
114 2.07 2.07 29 30 
200 1.94 1.95 38 40 
202 1.86 - -  0 - -  
211 1.72 1.73 2 2 
116 1.67 1.67 18 10 
204 1.65 1.66 4 5 
107 1.63 1.63 4 5 
213 1.61 1.61 32 30 
008 1.58 1.57 2 2 
215 1.431 - -  1 - -  
206 1.427 1.425 18 20 
220 1-372 1.375 7 15 
118 1.368 1.367 2 2 
222 1"341 - -  0 - -  
109 1.318 1.317 4 2 
301 1"287 - -  0 - -  

0,0,10 1.260 t 1 }  
224 1-258 1.259 2 2 
217 1.250 1.250 4 5 
303 ].237 1.238 7 5 
310 1.228 1.229 10 10 
208 1-223 1.225 3 5 
312 1.206 - -  1 - -  
305 1.151 } 0 }  
226 1.150 1.150 10 10 

1,1,10 1 . 1 4 7 }  6 }  
314 1-144 1.144 7 15 

1,0,11 1.100 1.099 3 5 
219 1"090 1-090 3 2 
321 1.073 - -  0 - -  
316 1 .060}  1 2 }  

2,0,10 1.058 1.059 3 8 

307 1-051 / 2 1 
0,0,12 1.050 1.051 1 2 

323 1.043 1.044 14 15 
228 1.034 1.036 3 5 
325 0-990 0.991 1 2 

1,1,12 0.981 - -  2 - -  
400 0-971 0-971 9 10 
318 0"968 - -  ~ - -  
402 0.960 - -  0 - -  

2,1,11 0.956 0.956 10 15 
309 0.950 - -  5 

1,0,13 0 . 9 4 1 }  3 }  
411 0.940 0.940 1 2 

2,2,10 0.928 0.929 6 2 
404 0.927 - -  3 
327 0 . 9 2 4 }  8 t 

2,0,12 0-924 0.924 7 2 
413 0.919 0.919 32 10 
330 0-915 0.916 12 2 
332 0.905 - -  1 - -  

0,0,14 0"901 - -  14 
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T a b l e  2. Ca~MnO4: X-ray powder diffraction data 

Spacings are ca lcula ted  for a te t ragonal  uni t  cell, wi th  
a ---- 3-67, c ---- 12.08 A 

hkZ g¢ do Ic Xo 
002 6.04 N 6 - 0 3  55 ~ 5 0  
101 3.51 3.51 12 ~-~ 2 
004 3.02 - -  0 - -  
103 2.71 2.71 100 100 
110 2.60 2.59 87 90 
112 2.39 - -  3 - -  
105 2 . 0 2 }  2.01 11 } 
006 2.01 31 50 
114 1.97 1.97 22 10 
200 1.83 1.83 59 50 

- -  - -  1 . 8 0  - -  2 

202 1.76 1.76 5 2 
211 1.63 - -  1 - -  

1 1 6  1 . 5 9  1 . 5 9  2 4  2 0  

204 1.57 - -  0 - -  

107 1.56 - -  0 - -  
213 1.52 ~ 1.52 35 3O 
008 1.51 i 5 J 
215 1.358 1.356 6 
206 1.356 30 40 

] 

118 1.306 - -  3 - -  
220 1.298 1.298 8 10 
222 1.269 - -  2 
109 1.261 1.257 6 2 
301 1.218 - -  0 

0,0,10 1.209 - -  0 
224 1-192 - -  0 - -  
217 1.190 - -  0 
303 1 . 1 7 1 }  9 }  
208 1.167 1.168 9 5 
310 1.160 1.160 14 10 
312 1.140 ~ 0 

1,1,10 1.095 - -  5 
305 1.091 - -  2 - -  
226 1.090 1.090 19 10 
314 1.084 1.084 5 2 

1,0,11 1.051 1.05I 6 5 
219 1.038 1-038 6 5 
321 1.015 ~ 0 

2,0,10 1 . 0 0 8  - -  1 - -  

0,0,12 1.006 ~ 3 - -  
316 1.005 1.006 23 20 
307 0.998 ~ 0 - -  
323 0.986 0.987 22 10 
228 0.984 0.984 11 5 

1,1,12 0 . 9 3 8 }  5 }  5 
325 0.938 0.938 7 
318 0.920 0-919 14 5 
400 0.917 0-918 27 10 

2,1,11 0.913 0.913 35 15 
402 0.907 - -  5 - -  
309 0.904 - -  26 - -  

1,0,13 0.901 - -  0 - -  

I n  addi t ion to the  above lines, a weak pa t t e rn  of CaO was 
observed. 

I n g l e s  fo r  p r e p a r i n g  t h e  s amples ,  to  Mr  F .  G. W i l d e  fo r  
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  a n d  to  M r  R . J .  
S t e a d m a n  fo r  p r e p a r i n g  t h e  c a l i b r a t e d  s t r ips .  W e  w i s h  
t o  t h a n k  also D r  A.  T .  Green ,  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  to  p u b l i s h  
t h i s  c o m m u n i c a t i o n .  

T a b l e  3. S r L a A 1 0 4 :  X-ray powder diffraction data 

Spacings are calcula ted for a t e t ragona l  un i t  cell, wi th  
a ---- 3"75, c = 12"5 A 

h~t d~ d~ I~ 
002 6.25 - -  1 
101 '3-59 3.56 34 25 
004 3-13 3.12 19 20 
103 2.79 2.77 100 100 
110 2-65 2.63 67 60 
112 2.44 2.43 1 2 
006 2 . 0 8 }  17 1 
105 2.08 2.08 1 30 
114 2-02 2.02 42 50 
200 1.88 1.87 35 30 
202 1.80 ~ 0 
211 1.67 1.66 7 10 
116 1.64 1.64 13 10 
107 1.61 1-62 10 10 
204 1-61 1-61 9 10 
008 1.57 1.57 2 5 
213 1.56 1.56 32 30 
206 1 - 3 9 }  1 3 }  
215 1.39 1.40 0 25 
118 1.35 1.35 1 10 
220 1.33 1.32 10 10 
109 1.30 - -  4 
222 1.30 - -  0 - -  

0,0,10 1.25 1.26 2 5 
301 1.24 1-24 1 2 
217 1 . 2 2 }  9 }  
224 1-22 1.23 4 20 
208 1.20 1.21 3 10 
303 1.20 1-20 7 10 
310 1-19 1.18 10 15 
312 1.17 ~ 2 - -  

1,1,10 1.13 1-14 9 20 
226 1 . 1 2 }  1 0 }  
305 1 . 1 2  1.12 0 10 
314 1.11 1-11 13 20 

1,0,11 1.09 1.10 3 20 
219 1.07 ~ 3 

0,0,12 1.04 } 1 I 
2,0,10 1.04 1-05 6 10 

321 1.04 1 
316 1.03 1.03 14 20 
307 1.03 1.03 4 10 
228 1.01 1.01 3 10 
321 1.01 1.01 16 30 

1,1,12 0.97 - -  1 - -  
325 0.96 - -  0 
318 0.95 - -  3 

2,1,11 0 . 9 4 }  1 l  } 
400 0.94 0.94 78 80 

1,0,13 0.93 } 8 } 
309 0-93 0.93 6 10 
402 0.93 0 

2,0,12 0.91 I 7 I 
2,2,10 0.91 0.91 18 5 

411 0.91 8 
327 0.90 } 45 } 
404 0-90 0.90 19 25 

0,0,14 0.90 13 

I n  addi t ion  to the  above  lines a ve ry  weak  p a t t e r n  of 
LaA103 was observed. 
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