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T h e  u n i t  c e l l  a n d  s p a c e  g r o u p  o f  4 C a O .  3A12Oa. 3 H 2 0 .  By A. l'E~C~Vm, and H. F. W. TAYLOR, 1)cpa,'t- 
~nent of  Chemis t ry ,  T h e  Un iver s i t y ,  Old Aberdeen ,  Sco t land  

(Received 15 Neptembcr  1960) 

3 'he  c o m p o u n d  4 Ca( ) .  3 AI.,O:~. 3 H2()  w a s  f i rs t  de.~cribed 
b y  J o h n s o n  & T h o r v a l d s o n  (1943),  a n d  has  a l so  b e e n  
r e p o r t e d  b y  P e p p i e r  & VVells ( 1 9 5 4 ) a n d  M a j u m d a r  & R o y  
(1956).  I t f o r m s  s l i g h t l y  e l o n g a t e d ,  r e c t a n g u l a r  p l a t e s .  
T h e s e  a p p e a r  to  be  o r t h o r h o m b i c ,  b u t  no  c r y s t a l l o g r a p h i c  
d a t a  e x c e p t  op t i c a l  p ro l )e r t i e s  an(t  t h e  X - r a y  l ) o w d e r  
p a t t e r n  h a v e  b e e n  repor te ( l .  

A s a m p l e  w a s  p r e p a r e d  h y ( l r o t h e r m a [ l y  f r o m  CaAI.,(), ,  
Ca(()H). , ,  an(l  w a t e r  a t  350 °C., an(t  yie[(le(1 c r y s t a l s  u|)  
t o  80.u long.  F r o m  X - r a y  osc i l l a t i on  a n d  r o t a t i o n  i )hoto-  
g r a p h s  a b o u t  a a n d  c, t o g e t h e r  w i t h  i n d e x e d  pow( te r  d a t a ,  
t h e  u n i t  cell  w a s  f o t m d  to  b e  o r t h o r h o m b i c  w i t h  

a = 12.78, b = 12.42, c = 8 . 9 0  :~ . 

T h e  p r i sm  ax i s  is c, t h e  c l e a v a g e  (010), a n d  t h e  op t i c  
o r i e n t a t i o n  X = a ,  Y = b ,  Z = e .  hk l  r e f l e c t i o n s  a r e  p r e s e n t  
o n l y  for  h + l = 2 n ,  hkO for  k = 2 n ,  an(t  bO1 for  h = 2 n  an(1 
l = 2 n .  T h e  s p a c e  g r o u p  eouh l  t h e r e f o r e  b e  e i t h e r  B2cb 
(C~.; n o n - e e n t r o s y m m e t r i c )  o r  B m a b  (l)~,;  e e n t r o s y m -  
m e t r i c ) .  N o  a t t e m l ) t  w a s  ma( l e  t() f ind  w h i c h  w a s  
c o r r e e t .  T h e  c a l c u l a t e d  d e n s i t y ,  for  (.ell c o n t e n t s  
4 [4 C a ( ) .  3 Ale( )  a . 3 H. ,O] ,  is 2.74 g . c m . - a ;  J o h n s o n  & 
T h o r v a l d s o n  r e p o r t e d  2.71 g .cm.- :L  T h e  i(mic c o n s t i t u t i o n  
is p r o b a b l y  4 [Ca4Al~()10(OH)6 ]. 

X - r a y  p()w(ter d a t a  (Tabh~ 1) we re  o b t a i n e d  w i t h  f i l tere(l  
c o p p e r  r a d i a t i o n  ( ) . = 1 . 5 4 2  A),  u s ing  6 and  11.46 era. 
d i a m e t e r  c a m e r a s ,  a n d  a l so  a ( l i f f r a e t o m e t e r .  I n d e x i n g  
w a s  e f f e c t e d  b y  s u p e r i m p o s i n g  p o w d e r  a n d  s ingle  c r y s t a l  
p a t t e r n s  m a d e  on t h e  s a m e  c a m e r a ,  c a r e  b e i n g  t a k e n  to  
m a t c h  r e l a t i v e  i n t ens i t i e s  as  wel l  as  spac ings .  

T h e  w o r k  w a s  c a r r i e d  o u t  as  p a r t  of  a p r o g r a m m e  of 
r e s e a r c h  on  t h e  s y s t e m  ( ' aO-Al . , ( ) :~-H20,  s u p p o r t e d  b y  
t he  L a f a r g e  A l u m i n o u s  C e m e n t  C o m p a n y ,  L t d . ,  w h o s e  
g e n e r o u s  a s s i s t a n c e  is g r a t e f u l l y  acknowledge(1 .  W e  a re  
n o t  p l a n n i n g  to  (to a n y  f u r t h e r  w o r k  on t h e  c r y s t a l  
s t r u c t u r e  of  th i s  e o m p o m l d .  
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T a b l e  1. X - r a y  powder  data  

Observe(l 
. . . . .  Calculated 

Spacing Reht t ive  spacing 
(A) in tens i ty  Indices (A) 

3.6l vs i 3 ! 3.60 l 
3.50 vw 212 3.503 
3.27 8 321 3.268 
3.02 m 032 3.034 
2.85 w 420 '2-842 

331 2.817 
2.80 vvs 113 2.815 

24O 2.793 
2.74 vwv 232 2.739 

f 123 2.620 2.60 
4O2 2.5(.)6 
I)42 2.546 

2.54 rnu, 412 2.542 
I 341 2"415 

'2.42- 2.38 w/b . 422 2-395 
313 2.389 

2.35 w 15] 2.35l 
2.29 mw 52l 2.285 

t 440 2.227 2.23 ~ W  
004 "2.'2'25 

2.13 w 600 2. ! 31 
204 '2.101 

2" 100 vwv 333 2.099 
024 2.094 

Observed  

Spa(,ing Rela t ive  
(A) intensi ty  

2. (185 m s 

2-070 w 

1 "984 wz, 

1"913 w 

I. 870 rvw 

! "834 vu, 

1-799 w 

1.773 vrw 

!.740 vw 
1.688 vu,  

] '663 vw 

l "642 vvw 
1.6 ! 6 vvw 
1.598 m w  
1.572 ms 
1.552 w 
!.537 w 
1" 514 vv w 
1.508 w 

s = strong,  m = modera te ,  w = weak, ~, = very,  b = broad.  

J 

Indices 

351 
j 214 
( 060 

260 
343 

I 513 
602 
612 
622 
262 
452 

9 

353 
163 

.i 434 
~ 0 5 4  

? 
? 

8OO 
444 
080 

Calculated 
spacing 

(A) 

2.086 
2-072 
2.070 
! . 9 6 9  
1.916 
1.914 
1.877 
1.856 
i .836 
1-801 
1.795 

1.739 
] .682 
1.671 
1.657 

1.598 
1"574 
L . 5 5 2  


