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As par t  of an invest igat ion into the s t ructure of the 
hypophosphate  (I) and pyrophosphate  (II) ions, uni t  cell 
and  space-group data  have been obtained for the salts 
shown in Table 1. 
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The cell dimensions were measured from rotat ion 
photographs,  and  the space-group ext inct ions were ob- 
ta ined from zero- and first- layer Weissenberg photo- 
graphs t aken  about  all the  principal axes. Small crystals  
of fl-calcium pyrophosphate  were obtained by  slow cool- 
ing of the melt ,  and  crystals  of the remaining salts were 
grown from aqueous solution. Strong pyroelectrie effects 
were found in fl-caleittm pyrophosphate  and in t r isodium 
hydrogen hypophosphate .  

The isomorphism of the first two hypophospha te  and 
pyrophosphate  salt  pairs (Table 1) is in accordance wi th  
indicat ions from early optical da ta  (Groth, 1908). A 
relat ionship between the crystal  s t ructures of the diso- 
dium and  the te t rasodium salts is also suggested by  the 
similarities in cell constants  (Table 1). 

Space-group da ta  on ammonium hypophospha te  
(Raistr ick & Hobbs,  1949) indicate ei ther  a centre- 
symmetr ic  or a twofold axial ly  symmetr ic  hypophos- 
pha te  ion (I), while a centrosyrametr ic  pyrophosphate  
ion (II) has been established in zirconium pyrophosphate  
(Levi & Peyronel ,  1935). :Non-linear P - 0 - P  l inkages 

have been found in other phosphates  so far studied, e.g. 
long-chain rubidium metaphospha~e (Corbridge, 1956), 
ammonium te t rametaphospha te  (Romers, Kete[aar  & 
MacGillavry,  1951), phosphorus pentoxide (Hampson & 
Stosick, 1938). 

:Detailed s tructural  work is proceeding on the isomor- 
phous acid salts N%H2P206 . 6H~O and Na~H~P~O~. 6H~O. 
Pre l iminary  (b axis) projection studies on the lat ter  salt  
indicate a l inear P - 0 - P  bond lying parallel to (010), 
wi th  the central  oxygen s i tuated on the twofold axis 
(or a t  a centre of symmetry) .  A similar orientat ion of the 
P - P  bond in the hypophosphate  has also been found. 

References 

CORBRIDO~, :D. E. C. (1956). Acta Cryst. 9, 308. 
GROTH, P. (1908). Chemische KrystaUographie, vol. 2, 

pp. 780-98. Leipzig: Engelmann.  
HA~tPso~, G. C. & STOmCK, A. J .  (1938). J. Amer. Chem. 

Soc. 60, 1814. 
LEVI, G . R .  & t)EYRO~EL, G. (1935). Z. Kristallogr. 92, 

190. 
RAISTRICK, ]3. & ttOBBS, E. (1949). Nature, Lend. 164, 

113. 
RA_WBY, P. W., MASH, D. H. & HENDERSOn, S. T. (1955). 

Brit. J. Appl. Phys., supplement  No. 4, 18. 
RAo, R . V . G . S .  & NA~POOTmRI, N . S .  (1955). Acta 

Cryst. 8, 850. 
RO~E~S, C., KETELAA_~, J .  A. A. & MACGILLAVRY, C. H.  

(1951). Acta Cryst. 4, 114. 

Table 1. Crystallographic data 

a (A) b (A) c (A) fl (o) n 
Tetrasodium pyrophosphate, 

Na4P~O ~ • 10tt20~f 16.95 6.94 14.81 112 4 1.83 

Tetrasodium hypophosphate, 
Na4P~O 6 . 10I-I20 16.97 6.97 14.50 116 4 1.84 

Disodium dihydrogen pyrophosphate, 
Na2H2P207 • 6H20 14.11 7.03 13.50 117.6 4 1.85 

Disodium dihydrogen hypophosphate, 
Na2H2P206. 6H20 14.12 7.00 12.71 115.4 4 1.85 

Trisodium hydrogen pyrophosphate, 
NaaHP20 ~. 9H90 8.59 31.65 6.13 113.7 4 1.78 

Trisodium hydrogen hypophosphate, 
Na3HPgO 8 . 9H~O 26.96 6.00 9.26 110 4 1.73 

Dipotassium dihydrogen pyrophosphate, 
Kg.H~P907 . ½H20 17.92 7.01 14.27 120.7 8 2.27 

Zinc pyrophosphate, Zn~P20 ~.4H~0 9.07 25.27 8.32 w 8 2.64 

fl-Calcium pyrophosphate, Ca2P~O~: ~ 6.66 - -  23.86 - -  8 -~ 3-1 

Go 
(g.em.- a) 

~c 
(g.cm. -a) 

1.83 

1.85 

1.85 

1.84 

1.77 

1.75 

2.27 

2.63 

3.19 

t Data for this salt have also been given by Rao & Nampoothiri (1955). 
Data for the ~ orthorhombie form have been given (Ranby, Mash & Henderson, 1955). 
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