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Tabelle 6. Volumen der Elementarzelle VE von iso- 
elektronischen A n B r V C  v- und  AHIB v- Verbindungen 

VE = a2c (A 3) 2VE= 2a 3 (A 3) 

ZnGoP9 320,5 GaP 323,9 
ZnGeAs~. 358,6 GaAs 361,4 
CdSnAs 2 442,4 InAs 444,8 

nischen Verbindungen.  In  Tabelle 6 ist das Zell- 
volumen yon ZnGeP~, ZnGeAs2 und CdSnAs~ dem 
entsprechenden doppelten Zellvolumen der isoelektro- 
nischen AmBV-Verbindungen gegeniibergestellt. Die 
Volumenunterschiede bet ragen lediglich e twa 1%. 

Bei den AmBV-Verbindungen ist die Bindung neben 
einem geringen heteropolaren Anteil  im wesentlichen 
homSopolar (Welker, 1952). Nach  Paul ing (1940) 
l~isst sich der heteropolare Anteil  einer intermedi~ren 
Bindung aus der Differenz der Elektronegativit~iten 
der an der Bindung beteiligten Atome absch~tzen. 
Vergleichen wir daraufhin  z. B. die Verbindung GaAs 
mit  der dazu isoelektronischen Verbindung ZnGeAs~, 
so finden wir als Differenz der Elektronegativit~iten 
ftir eine Ga-As-Bindung den Wer t  0,4 und fiir eine 
Zn-As-Bindung bzw. eine Ge-As-Bindung die Werte  0,5 
bzw. 0,3. Naeh  der von H a n n a y  & Smyth  (1946) auf- 
gestellten Beziehung zwischen der Differenz der Elek- 
t ronegat ivi t~ten und dem heteropolaren Bindungs- 
anteil  einer A-B-Bindung  ergibt sich fiir eine Ga-As-  
Bindung ein heteropolarer  Bindungsantei l  yon 7% 
und ffir eine Zn-As-Bindung bzw. eine Ge-As-Bindung 

ein Anteil  von 9% bzw. 5%. I m  Mittel ist also in 
ZnGeAs2 der heteropolare Anteil  einer Bindung eben- 
falls 7 %. Da  eine solehe ~bere ins t immung  aueh bei 
den anderen Verbindungen besteht,  ist anzunehmen,  
dass der heteropolare Bindungsantei l  der AIIBrVC v- 
Verbindungen etwa gleieh gross ist wie bei den iso- 
elektronischen AtHBV-Verbindungen. 

Her rn  Dr  Folber th  bin ich fiir die t3berlassung der 
Proben zu grossem Dank  verpflichtet.  F r a u  Dr  
Giesecke danke ich fiir die sorgf~ltige Ausmessung und 
Auswertung der RSntgen-Aufnahmen.  
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The cubic high-temperature modification of lithium 
sulfate will take a considerable amount of sodium sulfate 
in solid solution. Phase equilibria studies by Nacken 
(1907) suggest that  this solid solution extends to about 
60 mole% sodium sulfate. 

The structure of cubic lithium sulfate reported by 
F6rland & Krogh-Moe (1957) can account for a substan- 
tial solid solubility of sodium sulfate. The sulfate ions 
in this structure are arranged in a face-centered cubic 
lattice (c.f. the sodium perchlorate structure type). The 
lithium ions, however, are probably distributed over an 
excess number of available cation positions. At least some 
of these cation positions are large enough to accom- 
modate sodium ions, leading to solid solubility. 

X-ray powder patterns were recorded at  elevated 
temperatures on a standard General Electric diffraction 
unit, fitted with a furnace. An argon-filled Geiger counter 
and Cu K s  radiation were used. A sample, containing 
30 mole% of sodium sulfate, showed a face-centered 
cubic arrangement, as in lithium sulfate. The lattice had 
expanded somewhat relative to tha t  of pure cubic lithium 
sulfate. At 610 ° C. the unit-cell length of lithium sulfate 
is 7.07 /~, whereas for the solid solution containing 30 
mole% sodium ,~ulf~,te the unit-cell length is 7.34 A. 

X-ray patterns taken at 556 ° C. of a sample containing 
50 mole% sodium sulfate showed that  a change had 
taken place. Observed lines and their intensities for this 
composition are given in Table 1. 



S H O R T  C O M M U 1 W I C A T I O I ~ S  22~ 

Table 1. X-ray pattern for :NaLiSOa at  556 ° C. 

Cu Kc~ radiation 
Relative 

20 (o) lid ~" (/~-~) intensities 

21.75 0.0601 l0 
31.0 0.1202 2 
38.2 0-1804 1 

These lines m a y  be indexed by means  of a cubic body- 
centered uni t  cell wi th  an edge length of 5.77 A. A densi ty  
of 2-18 g.cm. -3 is calculated wi th  two formula units  of 
:NaLiSO 4 in the cell. (By indexing the pa t t e rn  as pr imit ive 
cubic, the densi ty  would have been 3.08 g.cm. -a wi th  two 
formula units  in the cell, or 1-54 g.cm. -a wi th  one for- 
mula  un i t  in the  cell. The former densi ty  is too high, 
and  the  la t ter  too low.) 

Space-group considerat ions are probably  of l imited 
value in de te rmining  the a tomic positions in :NaLiSO 4. 
Coupled ro ta t ion  of the  sulfate groups, together  wi th  
t ranslat ions of the  cations, are likely to occur, as in cubic 

l i th ium sulfate. The electrical conduct ivi t ies  of LiNaSO 4, 
as t ha t  of Li2SO 4, were found to be of the  same magni-  
tude  in the  h igh- tempera ture  modif ica t ion and  in t h e  
fused state  (FSrland & Krogh-Moe,  unpubl ished) .  T h u s  
it is no t  possible to assign definite single positions to t h e  
oxygens or the  cations in the  lattice. The sulfur remain  
fixed in the  (0, 0, 0) and  (½, ½, ½) positions. 

The average volume per sulfate ion increases a b o u t  
10 % on adding 30 mole % sodium sulfate to cubic l i th ium 
sulfate. The sulfate ion volume is near ly  the  same wi th  
a sodium sulfate content  of 30 mole % as wi th  a content  
of 50 mole%.  This demons t ra tes  t h a t  the  s t ruc tura l  
change from face centered to body centered results in a 
more efficient packing of the  anions and the  cations. 
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In  a previous paper,  the au thor  repor ted  on a new form of 
glycine. This new form, designated as F-glycine, is 
s t rongly piezoelectric, and  crystallizes wi th  tr igonal  
hemihedra l  symmet ry .  The space group is e i ther  P3~ or 
P3~, and  the uni t  cell contains three molecules (I i taka,  
1954). The rede te rmina t ion  of the unit-cell  dimensions 
gave 

a : 7.037, c---- 5.483 /~. 

In  the following, a brief account  of the s t ruc ture  deter- 
mina t ion  of 7-glycine will be given. We shall describe the 
s t ructure ,  compar ing it wi th  tha t  of a-glycine (Albrecht 
& Corey, 1939; Marsh, 1957). In tens i ty  da ta  obtained 
from both oscillation and Weissenberg photographs  were 
used. 

The crystal  shows a marked  piezoelectric p roper ty  
along the c axis. The length of this axis is near ly  equal to 
the  c axis of a-glycine, the la t ter  corresponding to the 
in termolecular  distance ar ranged head-to-tai l .  These facts 
suggest tha t  the dipolar molecules are a r ranged along the 
c axis. F rom the  H a r k e r  section at  z = ½, it was possible 
to obta in  approx imate  pa ramete r  values, x and y, for 
the  oxygen,  n i t rogen and  carbon atoms. Using conven- 
t ional  bond distances and  bond angles for the molecule, 
and  the hydrogen  bond distance N H ' . "  O for ni t rogen 
and  oxygen a toms in neighbouring molecules, a satis- 
factory a tomic  a r rangement  was derived.  

The ref inement  of the s t ruc ture  was carried out, using 
both  (h/c0) and  (0kl) Fourier  and  difference Fourier  pro- 
jections, followed by three-dimensional  s t ructure-factor  
calculations.  :No fur ther  shifts of significance were in- 
d ica ted  in the sixth (0kl) project ion.  At the present  stage, 
the  reliabil i ty indices are 0-14, 0.12 and 0.15 for (0/cl), 
(h/c0) and  (h]cl) reflexions, respectively,  neglect ing con- 

t r ibut ions  from hydrogen atoms.  The Four ier  project ion 
along the a axis is shown in Fig. 1. 
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Fig. 1. The a-axis Fourier projection for ~-glycine. Contours 
at intervals of 2 e.A -~. Dotted lines indicate 0 e.A -2, and 
broken lines 2 e./~-% 

The shape of the molecule is found to be near ly  t he  
same as t ha t  of a-glycine. In  Table 1, the  bond  dis tances  
and  bond angles are given, together  wi th  the valuea 


