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I n  1956 K r u h ,  F u w a  & M c E v e r  (1956) r e p o r t e d  ' l i th ium 
bi f luor ide  is op t ica l ly  anisot ropic  a n d  r ap id ly  decomposes  
in air  a t  r o o m  t e m p e r a t u r e  to give h y d r o g e n  f luor ide  
a n d  l i t h ium fluoride.  Di f f rac t ion  d a t a  are  c o n s e q u e n t l y  
v e r y  dif f icul t  to  obta in ,  a l t h o u g h  several  a t t e m p t s  to 
o b t a i n  L a u e  p h o t o g r a p h s  f rom bits  of c rys ta l s  showed  
h e x a g o n a l  s y m m e t r y . '  Us ing  l-rail  Myla r  fi lm in a sealed 
sample  ho lde r  (Christ & C h a m p a y g n e ,  1948) to p ro tec t  
a p o w d e r  sample  of a n h y d r o u s  LiHF2, we h a v e  ob ta ined  
exce l l en t  p o w d e r  d i f f rac t ion  d a t a  of this  c o m p o u n d .  
I t s  syn thes i s  was ach ieved  by  s t i r r ing  f inely  d iv ided  
a n h y d r o u s  LiC1 for 221- hours  in l iquid a n h y d r o u s  H F  a t  

Tab le  1. Powder diffraction data of L i H F  2 

Structure F51 
Hexagonal unit cell: a =  3"003 __ 0.004, c = 13.186 _ 0-005 A 
l~horabohedral unit cell: a--  4.725 -+ 0.005 A, ~ = 37 ° 3'_+ 2' 

based on Cu K ~ I =  1.5405 A 
(I/I1)o=observed relative intensity (I/I1)c=calculated 

relative intensity 
{HKL} hexagonal indices for a given powder reflection 
{hkl} corresponding rhombohedral indices 

{HKL} {hlcl} do (t~) de (A) (I/I~)o (I/I~)c 
003 111 4.392 4.395 0"09__+0.03 0-095 
101 100 2.556 2.552 1.00 1.000 
012 110 2.425 2.419 0-44_+0.08 0.570 
006 222 2.201 2.198 0.28___0.11 0.253 
104 211 2.043 2.042 0"10_+0.03 0.127 
015 221 1.854 1-852 0"34_+0.17 0.544 
107 322 1.525 1.526 0-08_+0.03 0.178 
110 101 1.502 1.502 0.22__0-10 0.238 
009 333 1-465 1.465 < 0.003 0-0001 
113 210 (LiF) 1.421 - -  0"012 
018 332 1-396 1-392 0.003 0"005 
021 111 1.294 1.294 0-047 0"039 
202 200 1-276 1-276 0"031 0"032 
116 321 1"239 1.240 0.078 0.090 
024 220 (LiF) 1.210 - -  0-009 

1,0,10 433 1.175 1.176 0-021 0-034 
205 311 1-165 1.166 0.039 0"058 

0,0,12 444 1.098 1.099 0.021 0-017 
0,1,11 443 1-087 1.089 0-021 0.022 

027 331 1.070 1.070 0"021 0.033 
119 432 - -  1.049 ~ 0-0001 
208 422 1.021 1.021 0.001 0.001 
211 201 0-9801 0-9802 0"013 0.023 
122 211 0-9718 0-9722 0-009 0.021 

1 , 0 , 1 3 5 4 4 {  0 . 9 4 5 0 {  0.007 
214 310 0.9435 0.94~0 0"005 0.006 

0,2,10 442 (LiF) 0.9259 - -  0.014 
125 320 0.9205 0.9211 0.016 0-050 

1,1,12 543 0.8866 0-8867 0.018 0.054 
0,1,14 554 - -  0-8856 ~ 0.004 
2,0,11 533 0.881 0.8814 0.004 0-012 
0,0,15 555 - -  0"8791 ~ 0.001 

217 421 0.8716 0-8715 0"009 0.038 
300 211 0-8667 0.8669 0.006 0.028 
303 300 - -  0-8505 - -  0.001 
128 431 - -  0-8442 - -  0.002 
306 411 0-8061 0-8064 0.006 (.xl) 0.016 

15 °C. The  r e s u l t a n t  L i H F  2 was  t h e n  f lushed  w i t h  d r y  
N 2 a t  50 °C. to dr ive  off a n y  excess H F .  

Table  1 con ta ins  the  p o w d e r  d i f f rac t ion  d a t a  ob t a ined  
wi th  f i l tered Cu K~  r ad i a t i on  in a cy l indr ica l  G . E .  
c a m e r a  (71.6 ram.  radins) .  The  p a t t e r n  of L iHF2 was  
indexed  on the  basis of t he  F51 s t r u c t u r e  (Andersen  & 
Hassel ,  1926; F reve l  & Rinn ,  1953; R i n n e  et al., 1923). 
Th ree  films of d i f fe ren t  exposure  were  m e a s u r e d  w i t h  a 
compar i son  scale to ob ta in  the  a v e r a g e d  re la t ive  in ten-  
sities recorded .  The  sample  of L i H F  e as p r e p a r e d  con- 
t a ined  a p p r o x i m a t e l y  10 w t . %  L iF  wh ich  se rved  as a 
useful  in te rna l  s t a n d a r d  for f i lm ca l ibra t ion  a n d  in t ens i t y  
compar i sons .  The  a tomic  posi t ions re fe r red  to the  rhombo-  
hedral cell are: Li + at (0, 0, 0), II+ at (½, ½, ½), F- at 
(u, u, u), and F- at (i2, ~2, ~2). The structure factors and 
the intensity expression are given by 

Fhkl ----fLt + + 2fF- COS 2.7 (h + k + l) + f ~ +  cos ~(h + k + l) 

(1 + c o s  ~ 20) . 
Ih~ oC ~ n  ~ 0 cos 0 2hkzF~kl exp [ -- 2B sin 2 0/22]. 

F o r  t he  ca lcu la t ion  of t he  re la t ive  intensi t ies ,  we  used  
the  a t o m i c  sca t t e r ing  fac tors  of Li  + b y  H u r s t ,  Miller & 
Mat son  (1958): F o r  F - ,  t he  va lues  of Vand ,  E i l a n d  & 
P e p i n s k y  (1957). The  t e m p e r a t u r e  f ac to r  was  a rb i t r a r i l y  
t a k e n  as B =  1-5 A ~, a l t h o u g h  an iso t ropic  t e m p e r a t u r e  
fac tors  are  ind ica ted .  F r o m  a ca lcu la t ion  of t he  re la t ive  
in tens i t ies  of the  L iF  p a t t e r n  ( in ternal  s t a n d a r d )  it 
was  a sce r t a ined  t h a t  the  abso rp t ion  cor rec t ion  a m o u n t e d  
to less t h a n  10% a n d  thus  was  n o t  appl ied.  The  va lue  
of the  p a r a m e t e r  u was  found  to  be 0 .414+0 .004 ,  
y ie ld ing  a f luor ine - f luor ine  d i s tance  in t he  ( F H F ) -  ion 
of 2.27 A in good a g r e e m e n t  w i th  t he  va lue  of 2.26 _~ 
in K H F  2 (He lmhol t z  & Rogers ,  1949). 

The authors express their thanks to Mr R. Davis 
for the preparation of the sample and to Mr D.R. 
Marston for assistance in the numerical calculations. 
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