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Fig. 3. La droite Dl(xo) ne peut  servir ~ d61imiter le domainc 
d'existence car le point x 0 n'est  pas un minimum absotu 
de la fonction g(x). 
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Fig. 4. Le point repr@sentatif: 
Uh, Uah se trouve dans la r@gion non hachur@e. 

les dro i tes  Dl(X0) (Fig. 3), l ' ex i s tence  de  po in ts  tels que  
M e i n f i r m a n t  la cond i t i on  (4). 

Application 

(1) Cristal centrosymdtrique 

P r e n o n s :  
p(x) = cos 2zlhx P = Uh 
q(x) = cos 2zekx Q = Uk • 
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Fig. 5. Le point repr@sentatif: 
U3h, U2h se trouve dans la r@gion non hachu,'@e. 

F est  u n e  courbe  de  Lissa jous  e t  on t r o u v e  ainsi  role 
in@galit@ e n t r e  Uh et  U~ (cet te  in@galit@ n ' e s t  pas  g@n@rale- 
m e n t  suscept ib le  d ' u n e  repr@sentat ion alg@brique s imple) .  

P a r  exemple  pou r  Uh et  Uah, U~a et  Uah on a l e s  Figs .  
(4 e t  5). 

P o u r  Ua e t  U2a on r e t r o u v e  la pa rabo le  de  H a r k e r  & 
K a s p e r .  

(2) Cristal non centrosymdtrique 
Si on  6cri t  Uh =Ah + iBh la m d t h o d e  p e r m e t  de  t r o u v e r  

des indgalit@s e n t r e  Ba e t  Be, Ba e t  Ak;  il suff i t  de  chois i r  
c o r r e c t e m e n t  p(x) et  q(x). 

Cet te  m 6 t h o d e  peu t -g t r e  gdn6ralisde;  en  p r e n a n t :  

g(x) = 1 + ap(x) + bq(x) + cr(x) 

on d@limite u n  v o l u m e  pe rmis  dans  u n  espace  & t ro is  
d imens ions  c o n v e n a b l e m e n t  choisi ; appliqu@e/~ U1, Ue, Ua 
on t r o u v e  u n  v o l u m e  compr i s  en t r e  les d e u x  cSnes  
d'@quations. 

U~ + U~ +_2U1U2-(1 +. U1)(1 +_ U a ) = 0 .  

On reconna% 1~ ce r t a ines  des in6galit@s de  t l a r k e r  & 
Kaspe r .  
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T h e  uni t -ce l l  d imens ions  a n d  possible space  g roups  for  a n h y d r o u s  L i B r 0  a w e r e  o b t a i n e d  by  r ec rys t a l l i za t ion  
l i t h ium b r o m a t e  h a v e  been  d e t e r m i n e d  b y  s ingle-crys tM f rom an  aqueous  so lu t ion  of L i B r O a . H e O  a b o v e  52 °C. 
Weissenberg  a n d  precess ion  m e t h o d s .  Spec imens  of I t  was  neces sa ry  to  p r o t e c t  t he  c rys ta ls  f r om m o i s t u r e  

du r ing  X - r a y  e x a m i n a t i o n .  
* Operated by Union Carbide Corporation for the U.S. L i t h i u m  b r o m a t e  is p r i m i t i v e  o r t h o r h o m b i c  a n d  h a s  

Atomic Energy Commission. t h e  un i t -ce l l  d imens ions  g iven  in T a b l e  1. Sys t ema t i c  
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absences  i n d i c a t e  t h a t  t h e  space  g r o u p  is Pnma  or Pn2~a. 
A n  a p p r o x i m a t e  d e n s i t y  of 3.62 g . cm.  -a, o b t a i n e d  b y  
p y c n o m e t r y ,  c o r r e s p o n d s  to  fou r  f o r m u l a  we igh t s  p e r  
u n i t  cell ( ca lcu la ted  d e n s i t y :  3-76 g .cm.-a) .  

Tab l e  1. Unit-cell and space-group data 

LiBrO 3 NaIO.~ 

a 5.99 ± 0.02 ~ 6.37 
b 7.86 _+ 0-02 8-11 
c 5.06 ± 0"02 5-74 
Z 4 4 

Space group Pnma or Pn21a Pnma 

T h e  c rys t a l  s t r u c t u r e  of s o d i u m  i o d a t e  ha s  b e e n  
r e p o r t e d  b y  MacGi l l av ry  & V a n  E c k  (1943) a n d  by  
N ~ r a y - S z a b 5  & N e u g e b a u e r  (1947). T h e  ~mit-cell  a n d  
s p a c e - g r o u p  d a t a  for  N a I O  3, t a k e n  f r o m  these  pape r s ,  
is i n c l u d e d  in T a b l e  1 to  i n d i c a t e  i ts  s im i l a r i t y  to  L i B r 0 3 .  
F o r  t h e  p u r p o s e  of th is  c o m p a r i s o n  t h e  axes  of N a I O  8 
h a v e  b e e n  r e n a m e d ,  b r i n g i n g  t h e m  in to  t h e  s t a n d a r d  
s e t t i ng .  A l t h o u g h  t h e  d i f f r ac t i on  s y m m e t r y  is t h e  s a m e  

for  b o t h  c o m p o u n d s ,  t h e  op t i ca l  g o n i o m e t r i e  d e t e r m i n a -  
t i on  of t h e  p o i n t  g r o u p  of N a I O  3 (Ealde ,  1896) a l l owed  
a u n i q u e  s p a c e - g r o u p  a s s i g n m e n t  to  be  m a d e .  A s u r v e y  
of t h e  re f lec t ions  of L iBrO  a revea l s  t h a t  t h e  h]cl i n t ens i t i e s  
a re  gene ra l ly  w e a k  if h + 1 is o d d  or  k is odd ,  a r e l a t i o n s h i p  
also o b s e r v e d  in t h e  case of N a I O  3. T h e  two  c o m p o u n d s  
are  p r o b a b l y  i s o m o r p h o u s .  

T h e  p o w d e r  p a t t e r n  of LiBrOz,  o b t a i n e d  w i t h  a Nore lco  
d i f f r a c t o m e t e r  a n d  Cu K ~  r a d i a t i o n ,  is p r e s e n t e d  a long  
w i t h  t h e  c a l c u l a t e d  spac ings  in Tab l e  2. 

T h e  w r i t e r  is g r a t e f u l  to  G. E .  B o y d  for  s u g g e s t i n g  
th i s  p r o b l e m  a n d  to  D. E .  LaVa l l e  for  p r o v i d i n g  t h e  
samples .  

R e f e r e n c e s  

EAKLE, A. S. (1896). Z. Kristallogr. 26,  558. 
MACGILLAVRY, C. H .  & VAN ECK, C. L. P .  (1943). Rec. 

Trav. Chim. Pays-Bas, 62,  729. 
N/I, RAY-SZABO, I.  & NEUGEBAVER. J .  (1947). J.  Amer. 

Chem. Soc. 69,  1280. 

hkl I do (A) dc (A) 
011 1 4.26 4.26 
020 28 3.92 3.93 
101 100 3.86 3.87 
111 25 3.47 3.47 
200 16 2.99 3.00 
210 33 2.796 2.799 
121 47 2.754 2.756 
002 36 2.527 2.530 
211 1 2-448 2-449 
220 26 2.376 2-382 
031 ] 8 2.327 2.327 
102 ~ 2.331 
112 6 2.230 2.234 

Tab l e  2. Powder pattern o f L i B r O  3 

hkl I do(A) de(A) 
221 3 2.153 2.155 
022 8 2.124 2.127 
040 6 1.961 1.965 
202 28 1.930 1-933 
212 5 1-875 1.877 
301 5 1.856 1.857 
231 1 1.836 1.837 
311 8 1.807 1.808 
141 14 1.749 1.752 
222 9 1.733 1.734 
321 33 1.678 1.679 
240 6 1-640 1.643 
103 3 1.622 1.624 

hkl I do (A) dc (A) 
113 1 1.588 1-590 
232 5 1.551 1-555 
331 7 1.514 1-515 
400 12 1.500 1-498 
410 3 1-472 1.471 
420 1 1.400 1-399 
250 5 1.390 1.392 
133 6 1-378 1.380 
341 2 1.349 1-350 
060 2 1-308 1-310 
430 t 1-300 
152 3 1.300 1-303 
402 8 1.290 1.289 
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T h e  h e x a c y a n o c h r o m a t e s ( I I I )  of d i v a l e n t  ca t i ons  w i t h  
f o r m u l a  M%H[Cr(CN)G]2.6H20 h a s  b e e n  p r e p a r e d  a n d  
s t u d i e d  b y  X - r a y  p o w d e r  ana lys i s  (Cu K ~  r ad i a t i on ,  
2 - -1 .5418  A), as a c o n t i n u a t i o n  of a p r o g r a m m e  of 
r esea rches  on  c o m p l e x  h e x a e y a n i d e s .  

These  c o m p o u n d s  are  i s o s t r u c t u r a l  w i t h  t h e  h e x a c y a n o -  
ferrates(III), .c0baltate~(III), .rh0diate~(III) (Ferrari & 
Tani ,  1960) a n d  - i r ida t e s ( I I I )  (Ferrar i ,  T a n i  & Morisi ,  
1961) of d i v a l e n t  ca t i ons  (space g r o u p  O~-Fm3m or 
T , I -F43m,  Z = 2 ) .  

T h e  trai t-cel l  c o n s t a n t s  are :  

Mnz[Cr(CN)6]2 .6H20,  a = 10.836 _+ 0.036 A, dc = 1.798 
F e  z [Cr(CN)6]2 .6H20,  a = 10.426 + 0.031 A, dc = 2.026 
Co a[Cr(CN)6]~.6H~O,  a = 1 0 . 3 6 2 ~ - 0 - 0 1 2 A ,  dc=2.092 
Ni  3 [Cr(CN)6]2.6I-I20, a = 10.352 ± 0.014 A, de = 2 . 0 9 6  
Cu 3 [Cr(CN)6]2.6H~O, a = 10-325 + 0.020 A, de = 2.156 
Zn~ [Cr(CN)6]~. 6 H 9 0 ,  a = 10.601 + 0.047 A, dc = 2.007 
Cd 3 [Cr(CN)612.6H20,  a = 1 0 . 9 5 3  + 0 . 0 3 0  A, dc=2"176 

T h e  un i t - ce l l  c o n s t a n t s  dec rease  f r o m  Mn to  Cu, t h e n  
increase  as o b s e r v e d  in t h e  p r e v i o u s  series.  

T h e  d i f f e r en t  m u n b e r s  of mo lecu l e s  of w a t e r  in  t h e  
d i f f e r en t  series a re  a c c o u n t e d  for  b y  t he i r  zeol i t ic  char -  
a c t e r ;  in all t h e se  c o m p o l m d s ,  w a t e r  can  be  e l i m i n a t e d  
w i t h o u t  a n y  c h a n g e  in t h e  s t r u c t u r e .  

T h e  series of h e x a e y a n o m a n g a n a t e s ( I I I )  is n o w  u n d e r  
s t u d y ,  b u t  t he i r  p r e p a r a t i o n  is r a t h e r  d i f f i cu l t  o w i n g  to  
t he i r  i n s t ab i l i t y .  N e v e r t h e l e s s  i t  is poss ib le  to  foresee  
t h a t  t h e  size of t h e  [Mn(CN)6] s-  ion is b e t w e e n  t h a t  of  
[Cr(CN)6] 3- a n d  [Fe(CN)6] a-, t h e  size of t he se  ions  
dec rea s ing  w i t h  inc rease  of  t h e  a t o m i c  w e i g h t  of t h e  
m e t a l  a t o m .  
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