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The  compounds under  examinat ion  have  been prepared 
b y  direct synthesis  from the  elements. 

The thor ium was obta ined b y  electrolysis of ve ry  pure 
fused K T h F  5 and  had  a unit-cell  dimension of 5.073 kX.* ;  
the  only impur i ty  in the  meta l  was about  0-3 % oxygen 
(mainly as ThO2 mechanical ly  mixed).  The arsenic was 
purif ied b y  disti l lation. 

The various samples were prepared b y  placing the 
powders of the  two e lements  in small vacuum-sealed silica 
phials,  hea t ing  slowly (exothermic reaction) to 800-900 ° C. 
and  cooling slowly to room temperature .  

The substances thus  obta ined are black-grey powders, 
fa i r ly  stable in air, which  react  ra ther  s t rongly  wi th  
ni tr ic  acid. 

Under  the above conditions of preparat ion,  the  roent- 
genographic examinat ion  (powder method,  Cu Kc~ ra- 
diation) has  shown the existence of the  compounds 
ThAs, Th3As 4 and  ThAs~, all well defined as crys ta l  
phases. 

T h A s  

ThAs (Th = 75-60%) is cubic, NaCl-type,  wi th  

a 0 = 5.960 k X .  

The specific g rav i ty  is thus  ~ = 9.57. The Th-As  distance 
is 2-980 kX.  

ThaAs4  

Th3As 4 (Th = 69"92 %) is body-centred cubic wi th  

a 0 = 8-825 kX. ,  Z ---- 4, ~ = 9.56.  

The s t ructure  is of the ThaP 4 type  (D7 a type) (Meisel, 
1939) : 

Space group:  T~--I43d. 

Atomic posi t ions:  

1 2 T h  in (a) ( 0 , 0 , 0 ;  ½ , ½ , ½ ) +  ~-,0,¼; ~ .  
16 As in (c) (0, 0, 0; ½, ½, ½) + ~, ~, ~; © 

with  x ---- ~ .  

* All dimensions are given in k i .  units and are based on 
2 (Cu Kch) = 1-537395 kX. 
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The ])ebye intensit ies calculated on the basis of th is  
hypothesis  agree quite well w i th  those observed. 

The Th-As  distance is 3-06 kX.  E a c h  thor ium a tom is 
surrounded by  eight arsenic a toms  a t  t h a t  same distance.  

T h A s 2  

ThAs2 (Th = 60 .77~)  is t e t ragona l  wi th  

a 1 = 4-078, a 3 = 8-558 kX. ,  aJa 1 = 2"0986, 
Z---- 2, ~ = 8"85. 

The s t ructure  is of the C38 t y p e :  
Space group:  D~h-P4/nmm. 

Atomic posit ions:  

2AsI  in (a) 0 , 0 , 0 ;  ½,½,0. 
2 A s i i i n  (e) 0,½, x; ½ , 0 , ~ w i t h  x =  0.64. 
2 T h  in (c ' )0,½, t; ½,0,~ w i th  t = 0-28. 

The s t ructure  was checked b y  calculat ing the  
intensit ies for about  30 lines for 25 pairs of x and  t 
values. W i t h  the indicated values a good correspondence 
was obtained between calculated and  observed intensi t ies  
for all reflexions. 

The Th-As i  distance is 3-14 kX.  (d); the  Th-As l i  
distances are 3-08 kX.  (d') and  2.96 kX.  (d"). Each  
thor ium a tom is thus  bonded to nine arsenic a toms:  
8 (forming an  ant ipr i sm:  d and  d")-i- l(d ') .  

The smallest  As-As separat ion is Asi -Asi  = 2-88 kX.  

In  conclusion, i t  is well to po in t  ou t  t h a t  a considerable 
s imilar i ty  exists between the  tho r ium and the u ran ium 
arsenides (Colani, 1907; Iandell i ,  1952) as regards bo th  
the formulae and  the structures,  and  also as regards the 
var ia t ions of the interatomic dis tances (rather low in the  
MAs compounds, larger in the  MaAs 4 compounds, and  
included within  a fair ly wide range  of values in MAs 2 
compounds). 
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I n  m y  paper  of the  above t i t le  (King, 1955), no men- 
t ion  was made  of the  extended work of Fisher  (1952, R e f e r e n c e s  
1953) on the use of Buerger precession camera. These FISHER, D. J .  (1952). Amer. Min.  37, 83, 95, 697, 857, 
papers  include char ts  for set t ing the precession camera,  1007, 1036. 
wi th  essential ly the same functions as Figs. 1 and 2 of m y  FISHER, D. J .  (1953). Amer. Min.  38, 399. 
paper,  bu t  of a different design. KING, M. V. (1955). Acta Cryst. 8, 53. 


