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Line no. 

44 
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Tab l e  1. Indexing of selected lines 

NBS Present  work 

Observed Calculated 
sin 0/)~ I/I o hkl sin 0/2 pF~ hkl 

0.1553 146 206 
0-1553 50 ~ 206 0.1554 50 040 ( 040 0.1556 109 l l7  

0.2738 58 2,4,10 
0.2743 2 2,2,12 0.2742 116 2,2,12 

0.2901 97 0,4,12 
0.2902 7 4,2,10 0.2903 53 4,2,10 

0.3018 2 357* 0.3017 58 537 

0.3038 22 519 
0-3041 3 462 0.3041 36 3,1,13 

0.3042 2 462 

0.3108 1 080 0.3107 48 4,0,12 

0.3108 1 080 

0.3109 0 177 
177 

0"3111 2 2,2,14 0"3112 160 2,2,14 

0"3243 4 555 
555 

0"3242 < 1 2,6,10 0"3243 62 2,6,10 

0"3475 1 286 ~ 0.3474 116 4,4,12 
0"3475 20 286 

0"3482 1 646 ~ 0"3479 29 5,3,11 
( 0.3483 44 646 

0.3591 22 5,1,13 
0.3594 1 733 0-3594 36 733 

i 573 / 0.3671 I0 573 
0-3671 <1 482 0.3671 32 482 

0"3674 40 195 

0"3687 1 0,6,14 ( 0-3685 48 735 
0.3688 34 0,6,14 

0.3692 96 1,3,17 
0-3694 2 660 0.3694 101 660 

* (A typographical  error, pr ivate  communicat ion,  H. E. Swanson to co-editor.) 

q u a n t i t i e s  d o  n o t  d i f fer  a p p r e c i a b l y  f r o m  t h o s e  g i v e n  b y  
A b r a h a m s ,  b u t  t h e  a v e r a g e  b o n d  d i s t a n c e  is 0 .007 /~ ,  
or  2 .9a ,  l a rger  t h a n  his  va lue .  

Th i s  w o r k  was  s u p p o r t e d  in p a r t  by  t h e  Office of 
O r d n a n c e  R e s e a r c h ,  U.S .  A r m y .  S o m e  of t h e  ca l cu l a t i ons  
were  p e r f o r m e d  in t h e  W e s t e r n  D a t a  P r o c e s s i n g  Cen te r .  
We wish  to  t h a n k  D r  A b r a h a m s  for  s e n d i n g  us  his  
m a n u s c r i p t  in a d v a n c e  of p u b l i c a t i o n .  
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T h e  cell d i m e n s i o n s  a n d  p r o b a b l e  space  g r o u p  of bis- 
m u t h { I )  c h l o r o a l u m i n a t e  were  d e t e r m i n e d  f r o m  c rys t a l s  

* Work performed for the U.S. Atomic Energy Commission 
at  the  Oak Ridge National  Laboratory,  operated by the  Union 
Carbide Corporation, Oak Ridge, Tennessee. 

of th i s  c o m p o u n d  ( C o r b e t t  & McMul len ,  1956) g r o w n  f r o m  
t h e  m e l t  u n d e r  h e l i u m .  B e c a u s e  t h e  c o m p o u n d  is u n s t a b l e  
in t h e  p r e sence  of  m o i s t u r e ,  s ingle  c rys t a l s  we re  t r ans -  
f e r red  to  t h i n - w a l l e d  glass  cap i l l a ry  t u b e s  u n d e r  m i n e r a l  
oil;  p o w d e r  d i f f r ac t i on  s a m p l e s  were  p r e p a r e d  in a d r y  
box a n d  k e p t  in sea led  enc losures  whi le  be ing  used .  
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h b I dc do 
0 0 3 9"997 A 
1 0 1 9"699 
0 1 2 8"462 8"456A 

ImpurEy  6-970 
1 0 4 6-051 
1 1 0 5-918 5-913 
0 1 5 5.177 
1 1 3 5.092 5.090 
0 2 1 5-051 
0 0 6 4-998 5.001 
2 0 2 4.849 4-852 

Impur i ty  4-699 
0 2 4 4.231 
1 0 7 3-953 
2 0 5 3.896 
2 1 1 3.842 3.840 
1 1 6 3"818 
1 2 2 3"751 
0 1 8 3-521 
2 1 4 3.442 3.440 
3 0 0 3.416 

I m p u r ~ y  3.336 
0 0 9 3"332 
0 2 7 3-287 
1 2 5 3.254 3.254 
3 0 3 3.233 
2 0 8 3.026 3-025 
2 2 0 2-959 
1 1 9 2-904 

Table  1. Interplanar spacings for BiA1C14 

100" 
~ 5 t  

(Hexagonal indices) 

I 0 h 
1 
2 
2 
1 
3 

32* 3 
1 

7* 1 
0 
0 
3 
4 
2 
0 
0 

15 4 
2 
3 
2 
1 
0 
3 
2 

: 1 
10" 3 

1 
3 13" i 4 

l 1 

7 
31" 

7* 

5t 

k l dc do 10 
0 10 2.878 A 2"877/~ 7 
1 7 2.873 
2 3 2.837 2"839 36 
3 1 2.830 
0 6 2.821 
1 2 2.793 
2 8 2-694 2-695 5* 
3 4 2.658 2-659 ! 6* 
1 11 2-635 
2 10 2-588 
1 5 2.569 
0 1 2.553 
2 6 2-546 2"546 14 
4 2 2.526 
0 12 2.499 2"500 8* 
0 4 2.425 
0 11 2.407 
0 9 2-385 
1 10 2.371 
3 7 2.369 
4 5 2.356 
2 1 2-344 2"346 7* 
3 2 2"323 
1 12 2"302 
1 8 2.265 2"264 7* 
0 13 2-251 
2 4 2.244 
1 0 2.237 2-236 5 
2 11 2.230 

* Observations tha t  were used in the least squares refinement of the cell. 
The three reflections ascribed to impuri ty appeared with varying intensity on different patterns. 

Single c rys t a l  d i f f rac t ion  p a t t e r n s  p r e p a r e d  on the  
precess ion c a m e r a  showed  the  c rys t a l  to be r h o m b o h e d r a l .  
P o w d e r  p a t t e r n s  o b t a i n e d  us ing Cu K a  r ad i a t i on  wi th  
a special  d i f f r a c t o m e t e r  o rd ina r i ly  used  for l iquids 
(Agron, Danfo rd ,  Bredig,  L e v y  & Shar rah ,  1957) were  
i ndexed  on the  basis of t he  cell found  f rom the  single 
c rys t a l  da t a .  T h e  p o w d e r  da t a ,  co r r ec t ed  for ins t r~unenta l  
er rors  by  the  use of Y2Os (a 0 = 10.594/~) as an  in t e rna l  
s t a n d a r d ,  were  used  to  ob t a in  a least  squares  r e f i n e m e n t  
of the  cell d imens ions .  (The cell c o n s t a n t  of Y20~ 
h a d  p rev ious ly  been  re f ined  us ing p o w d e r e d  Ni  m e t a l  
(a 0 =3 .525 ~ )  as an  in te rna l  s t anda rd ) .  T h e  h e x a g o n a l  
trait  cell of BiAIC14 is 

a = 11-835 +_0-003, c =29.991 _+0.009/~,  

co r respond ing  to t he  r h o m b o h e d r a l  cell 

a = 12.109 ± 0.002/~, a = 58 ° 29' ± 2'. 

T h e  obse rved  i n t e r p l a n a r  spacings are  c o m p a r e d  wi th  
those  ca l cu la t ed  on the  basis of th is  cell in Table  1. 

T h e  usua l  m e t h o d s  of d e n s i t y  measLtrement  were  no t  
feasible because  of t he  ins tab i l i ty  of t h e  c o m p o u n d  in 
the  p resence  of m o s t  s u p p o r t i n g  liquids. A rough  va lue  
of 2.9 g .cm.  -S (p robab ly  a lower  l imit)  was  ob ta ined  by  
weighing  a n d  measur ing ,  in t h e  d r y  box,  a cy l inde r  cas t  
f r o m  the  mel t .  This  va lue  indica tes  t h a t  the  n u m b e r  of 

molecules  in the  r h o m b o h e d r a l  cell is p r o b a b l y  6, for  
which  the  ca l cu la t ed  d e n s i t y  is 3-11 g.cm.  -S. 

Precess ion  p a t t e r n s  of the  hexagona l  levels hOl, h ll, and  
h21 show the  s y s t e m a t i c  absences  

h~l absen t  if l~= 2 n ,  
hkl absen t  if -- h + k + l~= 3 n .  

T h e  space  groups  cons i s t en t  w i th  these  absences  a re  
R3c a n d  R3c. Since the  genera l  posi t ions of R3c are  12- 
fold ( r h o m b o h e d r a l  cell), a n d  the  6-fold special  pos i t ions  
h a v e  a t  m o s t  one var iab le  p a r a m e t e r ,  it is n o t  possible,  
on the  basis of this  space  group,  to  f ind posi t ions  for  t h e  
a l u m i n u m  a n d  chlor ine  ions t h a t  a c c o m m o d a t e  t h e  ex- 
p e c t e d  t e t r a h e d r a  of A1Cl~. The  p robab le  space g roup  is, 
then,  R3c. 

Dif f rac t ion  s tudies  of t h e  m e l t  and  cons idera t ions  of 
t he  p robab le  a r r a n g e m e n t  of b i s m u t h ( l )  in a t r imer i c  
ion in b o t h  the  solid and  l iquid s ta tes  are  r e p o r t e d  else- 
w h e r e  (Levy,  Bredig,  D a n f o r d  & Agron,  1960). 
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