
S H O R T  C O M M U N I C A T I O N S  709 

scattering, are superposed on the  singly-scat tered inten- 
sities; and  since the var ia t ion of the background inten- 
sities wi th  scat ter ing angle is in general modera te ,  the 
decrease of the total  in tens i ty  wi th  scat ter ing angles is 
not  so rapid as in the case of diffraction by gas molecules. 
Thus, the  s 1, or approximate ly  s 1, sector is useful in the 
electron-diffraction s tudy  of solid and  liquid substances.  

We can suggest here tha t  another  double circular-disc 
sector, as shown in Fig. 1 (b) m a y  be useful for samples 
for which the in tensi ty  decrease is more rapid than" inverse 
sL The discs A and  A" touch at  O, the centre of rotat ion.  
The aper ture  Or of the  sector as the  funct ion of r, is 
shown in Fig. 3 in comparison with  those for the  s 1 and  
s 2 sectors. The double circular-disc sector of this type  
approximates  to the  s 1 sector a t  small values of r and to 
the s ~ sector a t  large values of r. 
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A rapidly  growing interest  in d i ammon ium phosphate  as 
a n i t rogen-phosphorus  fertilizer mater ia l  p rompted  a 
s tudy  of its crystal lographic properties,  which were bu t  
par t ly  described in the l i terature.  

D i a m m o n i u m  phosphate  forms colorless monoclinic 
crystals,  holohodral  class 2/m. Crystals from the system 
Ntt3-H3POa-H~O usual ly  are tabular  to p la ty  on (001), 
the  common forms being {001}, {110} and {i01}. The 
presence of n i t ra te  ion causes elongation along b to 
produce blade-like crystals.  Sulfate ion causes th ickening 
along c to produce equant ,  d is tor ted bipyramids,  the 
forms (001}, (110} and  {i01} being equal ly  developed.  
The presence of ferrocyanide ion along wi th  sulfate ion 
similarly causes th ickening along c to give equan t  crystals 
but  changes the habi t  to parallelopipedons wi th  equal ly  
developed {001} and  (110}, sometimes modified by  
prominen t  {501}. Certain al iphat ic  surfactants  introduce 
strain, wi th  resul tant  warping of the tabular  crystals on 
(001). 

The crystals are biaxial  posit ive,  2V ---- 80 -  85 ° 
(calc. ---- 85°), 

_N a =  1"508, _ N ~ =  1"518, N r = 1"530 ,  

Bxa = Z = b, and  X h a ---- 43.5 ° in acute  ft. Interfacia l  
angle measurements  yield fl = 113.5 °. No dispersion was 
observed. 

Ro ta t ion  and  Weissenberg photographs  (Cu Ka, ~ = 
1.54 A) show the  uni t  cell to be monoclinic wi th  the 
dimensions 

a = 8 .03 ,  b = 6 .68 ,  c = 11-02 tix, fl = 113 o 3 8 ' .  

The only systemat ic  absences apparen t ly  are hO1 with  
h odd and  0/c0 wi th  k odd. The most  probable space 

group is C~h-P2x/a. With  4[(NTI4)~HPO4] per uni t  cell, 
the  calculated specific gravi ty ,  1-61, agrees quite well 
wi th  the  value 1-62 repor ted  by Schiff (1859) and  the  
value 1.60 calculated from refractive indices th rough  the  
Glads tone-Dale  relat ionship (Larsen & Berman,  1934). 

The comparison in Table 1 shows tha t  the  X- ray  da ta  

Table 1. Comparison of X-ray and optical goniometric 
results 

X-ray Mitscherlich Brooke 
a : b : c  1.2021:1 : 1.6497 1.1981:1 : 1.6546 - -  

(100) A (001) 113 ° 38' 113 ° 14' - -  
(110) ^ (110) 95 ° 23' 95 ° 30" 95 ° 45' 
(ll0)A (001) 74 ° 20' 74 ° 37" 74 ° 10" 
(]01) h (001) 70 ° 21" 70 ° 16" 70 ° 28" 

yield axial ratios and interfacial angles in good agreement  
wi th  the  optical goniometric  da ta  of Mitscherlich and  of 
Brooke as repor ted  by Groth (1908). 

The powder  diffraction pa t t e rn  repor ted  by Hanawa l t ,  
R inn  & Frevel  (1938) is suitable as a means  of identifica- 
tion, a l though these authors  listed only the s tronger lines. 
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