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isomorphism wi th  the Cu~sSi4-D86 s t ructure  (Morral & 
Westgren,  1934). Based on this s to ichiometry  the 
crystal lographic densi ty  is 2.13 g.cm -3. 

The intensities of 61 reflections were measured wi~h 
M o K a  radia t ion  (A=0.7107 A) on a G.E.  X R D  5 
diff ractometer  equipped with  a single-crystal or±enter. 
A spherical absorpt ion correction was applied to the 
da ta  (/~R-0.75).  The s t ruc ture  was refined by the 
ful l-matrix least-squares program ACA No. 317 (Gantzel, 
Sparks & Trueblood, tmpublished) wi th  the use of a 
weighting scheme designed to take  cotmting statistics 
into account .  The observed and  calculated s t ructure  
factors along with  a(Fo) are shown in Table 1 for which 
a final reliabili ty index of 4-1% including missing 
reflections was obtained.  Fu r the r  least-squares refine- 
ments  result  in no change in a tomic parameters .  The 
atomic parameters are: 

16 Ge (c) x = 0.2084 ,+ 0.0002 B = 1.48 ,+ 0.10 J~  
12 Li(1) (a) B = 0 . 9  ,+ 1.2 
48Li(2) (e) x =  0.129 +_0.004 B=2.9  +_0.6 

y =  0.154 ,+0.003 
z = - 0.040 ,+ 0.004 

The in tera tomic  distances less than  3.1 A are shown 
in Table 2. These have been computed  with a = 10.783 A. 

The compotmds which have so far been fotmd to have 
the D86 s t ructure  are given in Table 3. 

Table 2. Interatomic distances for LiI~G % 

Ge-3 Li(1) 2.912,+0.001 A 
-3 Li(2) 2.60 ,+ 0.04 
-3 Li(2) 2.80 ± 0.04 
-3 Li(2) 2.87 ±0.04 

Li(1)-4 Ge 2.912 + 0.001 
-4 Li(2) 2-75 ,+ 0.04 
-4 Li(2) 2.81 ,+0.04 

Li(2)-Ge 2-60 ,+ 0.04 
-Ge 2.80 ,+ 0.04 
-Ge 2.87 ,+ 0-04 
-Li(1) 2.75 -+0.04 
-Li(1) 2.81 +0.04 
-Li(2) 2.75 ,+ 0.08 
-2 Li(2) 2.78 +0.07 
-2 Li(2) 3.07 ,+0.06 

Table 3. Compounds with the D86 structure 

Cell 
Compound constant ra/r b 

Cu15Si 4 9.71 A 0"97 Morral & Westgren (1934) 
NalsPb 4 13.32 1.09 Zh~tl & Harder (1936) 
LiI~G % 10" 783 1. ! 4 Gladyshevskii & Kripyakevich 

(1960); this work 

The radius ratios have been computed  wi th  values 
from the compilat ion of Teatum,  Gschneidner & Waber  
(1959). In  addi t ion  to the above compounds,  Pearson 
(1958) suggests t ha t  the compound 'CuaAs' s tudied by 
Steenberg (1936-1938) is also of the D86 type.  The radius 
rat io of 0.92 for this compound is similar to the above 
ratios. 

Al though the evidence appears to favor an isomor- 
phons LilsSn 4 (ra/rb=l'O1), we have not  observed such 
a compound in preparat ions  near  this composit ion.  
Nal~Sn4 (ra/rb = 1.24) is not  isomorphous (Zintl & Harder ,  
1936). This appears to establish an upper  l imit  to the  
radius rat io for this s t ruc ture  type.  

We are indebted  to Mr Vernon G. Silveira for the 
powder pho tography  and Dr John  Carpenter  for the  
germanium.  
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The hi ther to  unrepor ted  double salt, l i th ium a m m o n i u m  
hexafluorosilicate, LiNH4SiF 6, was discovered during a 
systemat ic  s tudy  of the dissociation pressures and  
solubilities of the Li~SiF6-(NH4)2SiF6-H20 system at  
25 °C. Single crystals of LiNH4SiF ~ were prepared by  
slow precipi ta t ion from aqueous solution by addi t ion of 
e t h a n o l  The results of these studies as well as the 
exper imental  details of the growth of single crystals of 
this compound are described elsewhere. (Skarulis, 
Darnowski ,  Ki l roy  & Milazzo, 1964.) 

August 1964) 

Chemical analysis of the crystals confirmed the  
existence of LiNH4SiF 6. The densi ty  was de te rmined  
by  the use of a pycnometer  wi th  benzene as the  displacing 
liquid. Ro ta t ion  and  ~Veissenberg photographs  were 
obtained wi th  Ni-fil tered Cu K radia t ion and precession 
photographs were obtained with Zr-filtered Mo K 
radiat ion.  LiNH4SiF 6 was found to be pseudo-ortho- 
rhombic,  actual ly  monoclinic.  All of the crystals which 
were examined (by optical means  as well as by X- ray  
diffraction) were twinned,  a t endency  of crystals pos- 
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sessing a monoclinic,  pseudo-or thorhombic structure 
(Dunitz, 1964). The cell dimensions were refined wi th  
the  aid of powder da ta  obtained on a Norelco diffracto- 
mete r  using Ni-filtered Cu K radiation.  

The crystal da ta  are as follows: 

System: Monoclinic. Space group: P21/c. 

a=5 .633  +0.005, b =9.679 _+0.009, c=8.740_+0.008 A; 
f l=90.0 ~, Z = 4 ,  V=476.3  A a. 

Dx = 2.330 g.cm -a, Dm= 2.317 Jr 0.002 g.cm -s. 

The systematic  absences were hO1 with 1 odd and 0k0 
with/c odd. The crystals grew in the  shape of flat platelets. 
These platelets  were formed wi th  the  b and c axes along 
the  face diagonals and  the  a axis perpendicular  to the  
face. A number  of crystals in the  shape of rain-drops 
were also formed. These were examined and found to be 
of the  same phase as the  platelets.  

The crystal s tructure of l i th ium a m m o n i u m  hexa- 
fluorosilicate is related to tha t  of a m m o n i u m  hexafluoro- 
silicate (Gossner & Kraus, 1934). (NH4)2SiF 6 is hexagonal 
wi th  a=5 .76 ,  c=4 .77  /~. The following table shows the 
relationship between the pseudo-orthorhombic cell ob- 

ta ined from this hexagonal uni t  cell (allowing for doubling 
of the  c-axis) and the uni t  cell of LiNH4SiFe: 

Cell constant a (•) b (A) c (A) 

(NH4)2SiF 6 5.76 9.54 9.98 
LiNH4SiF 6 5.633 9.679 8.740 

I t  can be concluded tha t  the structure of LiNH4SiF ~ 
is a dis tor ted (NH~).,SiF 6 structure. This is due to the  
fact tha t  the  l i th ium ion is considerably smaller than 
the  a m m o n i u m  ion. 

The powder da ta  have been submi t ted  for inclusion 
in the  ASTM X-Ray  Powder  Data  File. 

The authors would like to thank  Dr Ben Post  of the 
Polytechnic Ins t i tu te  of Brooklyn for his assistance. 
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Non-Conventional Electron Microscopy 

The Elect ron Microscopy and Analysis Group of The 
Ins t i tu te  of Physics and The Physical Society is organ- 
izing a Conference on Non-Convent ional  Electron Mi- 
croscopy, to be held a t  the  Univers i ty  of Cambridge 
from 31 March to 2 April  1965. The conference is in- 
t ended  to cover all methods  tha t  are no t  catered for 
by the normal  commercial ly available transmission 
electron microscopes. Offers of contr ibut ions should be 
sent to the Conference Secretary, :Dr W. C. Nixon, Engi- 
neering Laboratory,  The Universi ty,  Cambridge, Eng- 
land, beforc 12 February  1965. 

Advance registrat ion for the  Conference is necessary, 
and  application forms may  be obta ined from the Ad- 
minis t ra t ion Assistant,  The Ins t i tu te  of Physics and 
The Physical  Society, 47 Belgrave Square, London,  
S.W. 1, England.  

I n t e r n a t i o n a l  C o n f e r e n c e  
on  X - r a y  O p t i c s  a n d  M i c r o a n a l y s i s  

The Four th  In te rna t iona l  Conference on X-ray Optics 
and Microanalysis will be held near Paris on 8, 9 and 
10 September  1965. The scope of the  conference will 
include applications to metal lurgy,  mineralogy and 
biology, as well as basic advances in microscopy, 
microanalysis, and long-wavelength spectroscopy. 

Fur ther  information may  be obtained from M. P. 
Deschamps, D@partment de Physique,  Ins t i tu t  de 
Recherches de la Sid@rurgie Fran~aise, Saint-Germain- 
en-Laye (S. et  O.), France. 


