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Previous studies on the  dehydra t ion  of afwillite, 
Ca3(HSiO4)2.2H20, (Moody, 1952; Heller, 1 9 5 2 ) h a v e  
shown tha t  7-Ca2Si04 is a product  at  temperatures  
be tween 350 ° C. and about  850 ° C., but  they  have not  
established completely the  orientat ion of the  product  
relative to t h a t  of the  initial material .  This has now been 
done, enabling the probable mechanism of the change 
to be established. 

A cleavage f ragment  of recognizable outline was 
selected. X-ray  oscillation photographs,  t aken  about  three 
principal directions, showed its or ientat ion to be length 
[[ b, cleavage l[ (101). The crystal was then  hea ted  a t  
500 ° C. for 3 hr., and  oscillation photographs of the  result- 
ing pseudomorph  were taken  about  the same directions 
as before. The only product  detectable by  X-rays was 
a single crystal of 7-Ca2Si04, giving slightly broadened 
reflexions, and  the direction of its 5-07/~ axis (a; O'Daniel  
& Tscheischwili, 1942) coincided wi th  tha t  of the  b axis 
(5-632 A) of the  afwillite. These results are in agreement  
wi th  Heller 's.  The photographs also showed tha t  the  
[10i] direction of the  afwiUite becomes the  [001] direction 
of the  7-Ca2SiO 4. The unit-cell dimensions of the lat ter  
were found to be 

a =  5.07, b----- 11.2, c----- 6 -73A;  c~ = f l =  7 =  90°, 
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Fig. 1. Structures (somewhat idoslizod) of sfwfllite and of 
7-Ca9SiO4, projected along b and a respectively. The relative 
orientations are the experimentally observed ones. Afwfllite 
structure from Megaw (1952); 7-Ca2SiO 4 structure based 
on that of olivine, following O'Daniel & Tscheischwili 
(1942). Heights are expressed as fractions of the unit-cell 
height, and in the case of SiO 4 and HSiO 4 groups refer to 
the Si atoms. 

in fair agreement  wi th  the  results of O'Daniel & Tsehei- 
schwili. 

The relation thus found to exist  be tween the  orienta- 
t ion of the product  and  tha t  of the  s tar t ing mater ia l  is 
shown in Fig. 1. In  the  case of the  afwillite, only half 
the  full cell is shown, as ma rked  pseudo-halving exists 
parallel to (101) (Megaw, 1952). The close similari ty 
between the two structures is evident .  I t  appears t ha t  
most  of the  a toms move only sl ightly during the  transi- 
tion, and tha t  these a toms are sufficient to main ta in  the  
observed high degree of orientat ion.  The SiO4 te t rahedra  
t i l t  bodily, wi thout  breaking Si-O bonds;  this t i l t ing is 
par t  of a general s t raightening-out  of the  structure which 
raises the  symmet ry  from monoclinic to orthorhombic.  
Comparison of crystal models  showed tha t  m a n y  of the  
Ca-O bonds are retained,  though  some are broken and  
a fair number  of new ones are formed. 

The half-cell of afwillite is thus  conver ted in situ into 
a cell of 7-dicaleium silicate. For  this to occur, however,  
the cell has not  only to lose the  water  molecules and  the  
H 's  of the  HSi04 groups, but  mus t  also gain extra  Ca ions. 
These can only have migra ted  into the  cell from some 
other part  of the  crystal, and  the  exper imental  results 
show tha t  this par t  does not  give any  recognizable X- ray  
pat tern.  The most  likely assumpt ion is tha t  amorphous 
silica is formed;  the  chemical equat ion  (written in te rms 
of cell-content) is then  

4 [Cae (HSiO4)4 • 4H~O] --> 3[Ca8(SiO4)4] + 4SiO~ + 24H20 .  

Of every four half-cells of afwillite, three  are thus  
changed into 7-dicalcium silicate and  one is destroyed.  
This fourth half-cell contains the  SiO 4 te t rahedra  which 
are not  incorporated in the  new single crystal. The precise 
mode  of l inkage of these te t rahedra  is not  known,  nor  is it 
known whether  the  half-cells t ha t  are des t royed are 
dis t r ibuted evenly through the  structure,  or whe ther  t h e y  
occur in aggregates, and  if so of wha t  size and  form. I t  is 
hoped to carry out  fur ther  invest igat ion on these points,  
and also on the  subsequent  changes which occur at  higher  
temperatures.  

Thanks are due to the referee for valuable suggestions 
and  to the Trustees of the  Bri t ish Museum for the  spec- 
imen (BM 1925, 463), which came from the  type  locality. 
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