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The crystal structures of caesium, ammonium and 
po ta s s ium p e r t e c h n e t a t e s  h a v e  been  d e t e r m i n e d  f rom 
p o w d e r  p h o t o g r a p h s .  T h e  p r e p a r a t i o n  of these  com- 
p o u n d s  is r e p o r t e d  b y  B o y d  (1959). H e  s t a t e s  t h a t  the  
a m m o n i u m  a n d  p o t a s s i u m  salts  a re  i somorphous  wi th  
the corresponding perrhenates and have the tetragonal 
CaWO 4 structure. 

The structures of ammonium and potassium pertech- 

Table  1. Observed and calculated intensities for CsTcO 4 

hkl d (obs.) d (calc.) I (obs.) I (calc.) 

111 3"959 A 3"953 A 15 0"28 
004 3.576 3"576 100 100 
113 3.121 3"127 5 5 
020 2-959 2-959 60 62 
200 2.859 2"859 50 49 
022 2.736 2"734 5 0 
121 2.582 2.585 10 1.4 
203 2.460 2.459 1 0.09 
115 2"353 2.348 5 3 
024 2.285 2.280 60 60 
204 2.236 2.233 50 49 
116 2.067 2.062 80 86 
221 2-038 2-035 5 6 
125 1.937 1.935 1 0"65 
223 1"893 1.891 1 0"09 
026 1.850 1-856 1 0 
132 1.804 1.804 50 56 
224 1.787 1.783 50 49 
312 1.758 1-759 40 38 
313 1-697 1"698 5 7 

n e t a t e  were  c o n f i r m e d  as t e t r agona l ,  space  g roup  I41/a, 
CaWO 4 type .  T h e  la t t ice  p a r a m e t e r s  were  found  to  be 
a0=5 .790 ,  c0=13.310  /~ for  NH4TcO 4 and  a0=5 .654 ,  
c o -- 13.030 A for  K T c O  4. 

T h e  s t r u c t u r e  of CsTcO 4 was  found  to be o r t h o r h o m b i c  
w i th  la t t ice  p a r a m e t e r s  

a0=5 .718 ,  b0=5.918 , c0=14.304  • .  

T h e  space  g roup  is Pnma a n d  t h e  m e t a l  a t o m s  are  in 
special  pos i t ion  (c) ± (x ,  ¼, z; x +½, I ,  ½ - z )  w i t h  x = 0 . 0 3 ,  
z = ~  for  t h e  4 C s  ions a n d  x = 0 . 9 7 ,  z = ~  for  t h e  4 T c  
a t o m s  ( the Tc  a t o m  be ing  a t  t h e  c e n t r e  of t he  t e t r a h e d r a l  
TcO~- ion). T h e  s t r u c t u r e  was  f o u n d  to  be i somorphous  
w i t h  caes ium p e r r h e n a t e  a n d  caes ium pe r ioda te .  Tab le  1 
shows t h e  a g r e e m e n t  b e t w e e n  obse rved  a n d  ca l cu la t ed  
in tens i t ies  for  t h e  f i rs t  t w e n t y  lines of t h e  p a t t e r n ,  
neg lec t ing  t h e  c o n t r i b u t i o n  of t he  o x y g e n  a toms .  The  
va lues  of 0.03 a n d  0.97 for  t h e  x p a r a m e t e r  are  n o t  ver). r 
a c c u r a t e  because  changes  in t he  p a r a m e t e r  h a v e  l i t t le  
ef fec t  on the  ca l cu la t ed  intensi t ies .  Tab le  2 i l lus t ra tes  t h e  
ef fec t  of v a r y i n g  x f r o m  0 to 0"05 for  Cs and  f r o m  0.95 
to 1.0 for Tc, on  the  in tens i t ies  of severa l  lines. 

W e  should  like to  t h a n k  J .  :R. E m b l e t o n  for  p r epa ra -  
t ion of t he  c o m p o u n d s  a n d  useful  discussions.  
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hkl i (obs.) 

116 80 
132 50 
224 50 
20O 50 
312 40 
313 5 

Tab le  2. Variation of line intensities with x parameter 

I (cale.) 

Xcs = 0 Xcs ---- 0.01 Xcs ---- 0"02 Xcs = 0-03 
XTc = 1 XTc = 0"99 XTc = 0"98 XTc = 0"97 

89 89 88 86 
58 58 57 56 
56 55 53 49 
56 55 53 49 
54 52 46 38 

0 0.85 3 7 

Xcs = 0.04 Xcs --= 0.05 
XTc ~ 0-96 X~rc ~ 0-95 

84 81 
55 53 
43 38 
43 37 
29 19 
l l  ]6 


