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Boron arsenide (BAs) and  boron phosphide (BP)~ have  
been prepared  in our labora tory  by  direct  union  of the  
e lements  in evacuated ,  seMed, silica tubes a t  e levated 
t empera tu res  (BAs: 12 hr. a t  800 ° C.; B P :  12 hr. a t  
1000 ° C.). 

As pred ic ted  (Welker & Weiss, 1956), bo th  compounds  
crystallize wi th  the  cubic, zincblende s t ructure.  The 
lat t ice constants  are 

BAs, 4-777 /~; BP,  4.538 A .  

X- ray  powder  diffraction da ta  for the  two compounds 
are l isted in Table 1. 

Bo th  B P  and  BAs decompose when  hea ted  in air. 
BP  is stable to a t  least 1250 ° C. when  hea ted  in an 
a tmosphere  of phosphorus.  I n  the  presence of arsenic 
vapor  BAs is stable to 920 ° C. ; above t ha t  t empera tu re  
it  undergoes an irreversible t ransformat ion  to a tan- 
colored or thorhombic  modif icat ion whose exact  com- 
position has no t  ye t  been established. The uni t  cell is 
C-face-centered wi th  

a---- 9.710, b---- 4.343 and  c = 3 .066 /~ .  

This or thorhombic  phase is r emarkab ly  stable;  its X- ray  
d iagram does not  change de tec tab ly  even after  it  is 

* Work supported by an ONR contract. 
After this work was submitted for publication, the 

authors were informed that the preparation of BP had been 
mentioned briefly by Popper & Ingles (1957). 

Table 1. Powder diffraction data* for B P  and BAs 
(cubic phase) 

BP BAs 
^ ^ 

(A) I[Io d (A) I[Io" HKL 
2.62 100 2-76 100 111 
2.27 25 2.388 30 200 
1.604 30 1.688 25 220 
1.368 20 1.440 20 311 
1.310 3 1.378 7 222 
1.135 3 1.194 3 400 
1.041 6 1.096 9 331 
1.015 4 1.068 14 420 
0-9264 6 0.9752 7 422 
0.8734 12 0-9194 14 511/333 
0-8023 3 0.8445 3 440 

- -  - -  0.8075 11 531 
- -  - -  0.7962 7 442/600 

* Measurements made with Norelco diffractometer, using 
filtered copper radiation. 

subjected to prolonged boiling in alkali  solution and  in 
concent ra ted  HN0a ,  I-IF, and  other  acids. F u r t h e r  work 
on these compounds  is in progress. 
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I n  the  de te rmina t ion  of crystal  s tructures,  precise 
measurements  of the  in tens i ty  of diffraction peaks are 
necessary for resolution of detail.  Such in tens i ty  measure- 
ments  mus t  be corrected for absorpt ion effects. These 
corrections are most  easily made  on crystals of simple 

geometric shape, such as spheres and cylinders. The 
method  of crystal  growth to be described here produces 
small single crystals which  are near ly  perfect  spheres. 
Fur ther ,  crystals of several different d iameters  are 
produced in one operation,  and  in tens i ty  da ta  t aken  
from crystals of different size give informat ion concern- 
ing ~he relat ive impor tance  of p r imary  and  secondary 
ext inct ion effects. 

A spherical shape m a y  be obta ined wi th  relative ease 
since the surface tension of a l iquid droplet  tends to force 
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it  into the  form of a sphere. The problem is to induce 
solidification wi thout  distort ion of shape and  wi th  the  
constra int  t ha t  the  rate  of format ion of nucleic be small 
compared wi th  the  ra te  of growth  of a nucleus,  so t ha t  
an  appreciable number  of single crystals will  result .  
8plitst0ne (1955) obtained spherical single crystals of 
l i th ium by mel t ing small pieces of the meta l  in paraffin 
and  allowing the result ing globules to solidify. There is 
an obvious t empera tu re  l imi ta t ion in extending the  
technique  to other  materials .  Cech & Turnbul l  (1956) 
prepared spherical single crystals of an i ron-nickel  alloy 
in a type  of shot tower.  Their  tectmique should be 
applicable to m a n y  mater ia ls  bu t  necessitates the  con- 
s truct ion of special apparatus .  

The present  technique  utilizes an arc melter ,  which is 
a relat ively common piece of equipment  in metal lurgical  
research laboratories.  In  this me thod  the  arc is s t ruck 
to the sample in short  bursts  so t ha t  the sample is spat- 


