
ABST RACT 

The investigations reported in this thesis deal mainly 

with the refine ment of the cry stal st ructure of the room 

temperature phas e of cubic aquopentamminecobalt (11 1) perchlor ate 

[  Co (NH 3) 5  H 2  0] ( CZ 0 U) 3  - and with an investiga tio n into the role 

of the struc tural units, the cations and anio ns, in the phenomena 

ex hibited by these crystals. 

Crystals of th is compound have previou sly been r eported 

as ex hibiting di morp hism , the dimo rphs not being related by a  

te mper atur e-depe nden t di splacive transition. One dimorph is 

orthor hombic an d of symmetry that of sp ace grou p Pmn2j wh ile 

the other is cubic and of symmetry that of space grou p Pn3n, 

Fu rt her it was repo rted that t he cu bic dimorph exhibited 

pseudo-symmetry with the tr ue unit of repeat having a cell length 

twic e that of the pseudo-cell and that the symmetry of the latter 

ce ll was that of spac e grou p F m3 m. 

The exis tenc e of a t emper ature-de pendent pha se tran sition 

in crystals of the cubic dimorph has no w been estab lished. Th is 

tran siti on ta kes place at about 36°C a nd involves a change i n 

symmetry to that of the pseudo-un it cell. 

An analys is of th e di ffus e sca ttering of X-rays by crystals 

of the room temper atur e ph ase of c ub ic aquopentammi necobalt (111) 

perchlorate not on ly revealed info rm atio n about th e shapes and 



orientations of the st ructur al units but a l so established 

that the inter ionic forces bet ween thes e u nit s are weak. 

Thes e un it s have al so been shown to exhib it disorder 

in volv ing or ient atio na l disorder on the part of both se ts 

o f u nit s  0  


