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Earth-alkali oxides and bivalent transition-metal oxides will form compounds ABO 2 when the 
earth-alkali ion is large and the transition-metal ion is small. 

In  the investigation of the systems Ba-M-O,  in which M represents Mn, Co, Ni, Zn and Be, 
a similarity between the powder diagrams of the compounds BaCoO2, BaMnO2 and the compound 
BaZnO~. was found. 

A crystallographic analysis has been made on a powder diagram of BaZnO2, which results in a 
model in which the Zn and O ions are arranged in a distorted high (fl-) quartz structure, while the 
Ba ions fill up the widened holes between the O tetrahedra. 

This behaviour of the earth alkali metal  in BaZnO 2 can be compared with that  of the alkali metal  
in KFeO2. 

Experimental 

Mixtures of BaC03 and  M n O  or MIIC08 weighed in 
the  ratio 1:1 were fired in high vacuum or in a flow 
of a suitable gas in a resistance furnace at  temperatures  
up to 1100 °C. Completion of the reaction could be 
checked by  loss of weight. Mg0 was chosen as re- 
f ractory mater ia l  to avoid chemical  a t tack  by  BaO. 
Crucibles ground from a non-porous single crystal  of 
MgO were used. 

The reaction products were obtained under  the 
following conditions: 

were absent  or very  weak. The absence of 001 wi th  
1:~3 suggested a threefold screw axis. This, together 
with the  correspondence of volume of the uni t  cell, 
ratio a/c and number  of molecules per uni t  cell be- 
tween BaZnO2 and  the low (a-)quartz  s tructure made  
a tr ial  of the space group D]-P3121 (low quartz) worth 
while. 

The threefold positions are: 

a x , O ,  1" O , x , ~ - "  x , x , O  -3, , • 
b x,O,-~; O,x,-~; ~,~,½-. 

Mixture 1 : 1 Atmosphere Temp. (°C.) :Product Appearance 

BaCo a, MnCO a Hg. 980 BaMnO 2 black 
BaCOa, CoCO a or CoO high vacuum 1010 BaCoOe black 
BaCOs, NiO high vacuum 1000 BANJO2 black 
BaCO 8 or Ba(NOa)9., ZnO* Nu 1000 BaZnO~. yellow-white 
BaCO3, BeCO a H~ 1100 BaBeO 2 pink-white 

* The powder diagram of the reaction product  of Ba(NOa) 2 and ZnO giving the clearest, sharpest  lines was used in the crys- 
tallographic analysis of BaZnO 2. 

The existence of these compounds was reported by  
Scholder (1954). 

A s imilar i ty  was found in the powder diagrams of 
BaZnO~., BaCo02 and  BaMn0~. BaNiO~. gave a dif- 
ferent pat tern,  which showed a good agreement  wi th  
the results of Lander  (1951). A thi rd  pa t te rn  was found 
in the case of BaBeO~.. 

BaZn02 

B y  Hul l ' s  graphical  method  a satisfying hexagonal  
indexing could be given to a powder d iagram from a 
Guinier focusing camera. The cell dimensions were 
a = 5.927 ± 0.005 and c-- 6.707 ± 0.006/~. The measured 
dens i ty  5-50 g.cm. -3 corresponds with three molecules 
of  : B a Z n 0 2  per uni t  cell. 

The lines 110 and  102 were very  strong, while 
001,002,  111,103, 203, 004, 301,213, 221,005 and 400 

The sixfold positions are: 

c x , y , z ;  ~ , x - y ,  ½+z; y - x , ~ , § + z ;  
y ,x ,~;  ~ , y - x ,  ½-z;  x - y , ~ , ~ - z .  

A first t r ial  was made  with the Zn ions s i tuated in 
the a-positions and  the Ba ions in the b-positions, 
scattering effect of the O ions being omitted.  The 
absence or weakness of the lines ment ioned above could 
be accounted for by  giving the Ba ions the parameter  
x=~-. A good agreement  between observed and  cal- 
culated intensit ies could be achieved by  giving the  
meta l  ions the parameters  Xzn=0"50 and  X s a = 0 " 6 5 .  

The parameters  x, y, z, of the O ions, which occupy 
the c-positions of the space group P3121 cannot easily 
be analyzed from a powder diagram. However,  an  
invest igat ion can be made  into whether  a plausible 
O-arrangement  exists which is compatible  wi th  the  
Zn and  Ba parameters  a l ready found. When  space 
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Table  1. X-ray data for BaZnO~ 

10 asin 20 103 sin 20 I I 
(obs.) (calc.) hkl (obs.) (calc.) 

- -  13-6 001 - -  0 

22-9 23.0 100 3 5 
36-1 36.2 101 12 20 
- -  52-7 002 - -  0 

69.0 68.9 110 22 25 
75.7 75.7 102 30 30 
81.9 82.1 111 1 1 
91.9 91.8 200 3 5 

104.9 105.0 201 8 11 
118.7 118.6 003 2 1 
121.5 121.6 112 2 4 

- -  141.6 103 - -  0 

144.6 144"5 202 l l  7 
160-9 160.8 210 1 0 
174-3 174"0 211 4 14 
187.4 187-5 113 3 7 
206-5 206.7 300 3 2 
210"0 210"4 203 1 1 

- -  210.9 004 - -  0 
213-9 213.5 212 6 6 
219.3 219-9 301 1 1 
233.6 233-9 104 4 5 
259.9 259.4 302 1 1 
275.3 275.6 220 4 2 

{279.4 213 } 1 { 1 
279-3 279.8 114 1 

- -  288-8 221 - -  0 
298.6 298.6 310 2 1 
303.0 302.7 204 3 2 
311.5 311.8 311 2 7 
324.9 325-3 303 2 5 

- -  328.3 222 - -  0 
- -  329-5 005 - -  0 

352.5 105 1 
- -  367.5 400 - -  0 

371"9 371"7 214 1 3 
379.9 380.7 401 2 2 

I n  this  mode l  t he  Ba  ions are s u r r o u n d e d  b y  t e n  
O ions, six of t h e m  in a r ing a t  a p p r o x i m a t e l y  t h e  
same height .  The  d is tances  b e t w e e n  t he  Ba  a n d  t h e  
O ions v a r y  f rom 2-64 to  4-36 A. The  Zn ions are  
su r rounded  by  four O ions in a d i s to r t ed  t e t r a h e d r a l  
a r r a n g e m e n t .  The  d i s tance  b e t w e e n  t he  Zn a n d  O ions 
is 1.92 A. The  d is tances  b e t w e e n  t h e  0 ions v a r y  f rom 
3.02 to 3.19 A. 

T h o u g h  these  0 p a r a m e t e r s  h a v e  l i t t le  q u a n t i t a t i v e  
value,  t h e y  are inc luded  in the  final  i n t e n s i t y  calcula- 
t ion.  The  usual  geomet r ica l  factors  were  appl ied,  b u t  
absorp t ion  and  t e m p e r a t u r e  factors  were omi t t ed .  
The  resul ts  are shown in Table  1. 

B a C o O 2 ,  B a M n O 2  

The  powder  d i ag ram of t he  c o m p o u n d  BaGo02 could  
be i ndexed  in t he  same way  as BaZn02 ,  g iv ing a = 5.85 
and  c = 6 . 7 3  J~. The  s t ronger  l ines of B a Z n 0 2  appea r  
w i th  t he  same i n t e n s i t y  pa t t e rn ,  so t h a t  a s imilar  
s t ruc tu re  can be assumed.  

The  X - r a y  analysis  of BaMn02  was d i s t u r b e d  by  
t he  r e a d y  decompos i t ion  (and p r o b a b l y  ox ida t ion)  of 
t he  product .  I n  m o s t  cases BaO ref lect ions could be 
de tec t ed .  However ,  a weak  powde r  d i ag ram could be 
o b t a i n e d  which  showed  a r e semblance  to  the  B a Z n 0 2  
p a t t e r n  w i t h o u t  d i s tu rb ing  lines. 

The  lines could be g iven  t he  indices of t he  s t ronges t  
B a Z n 0 2  reflect ions.  The  possibi l i ty  t h a t  BaMn02  has  
a s imilar  s t ruc tu re  is no t  exc luded ;  however ,  m e t h o d s  
should  be found  to  i m p r o v e  the  powder  d i ag ram of th is  
uns tab le  product .  

and  s y m m e t r y  rules were t a k e n  in to  account ,  a suit- 
able O - a r r a n g e m e n t  was found  s ta r t ing  f rom the  h igh  
(fl-)quartz s t ruc ture .  A m o d e l  resu l ted  w i th  t he  0 
pa r ame te r s  

x = 0 . 4 1 ,  y = 0 . 1 9 ,  z = 0 . 1 5 ,  

in wh ich  t he  Zn ions are s i tua ted  in the  centre  of four 
O ions. 

The  au tho r  wishes to  express  his g r a t i t u d e  to  Prof.  
Dr  A. E. v a n  Arke l  for his k i n d  in te res t  in th is  work.  
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