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Abstract 

 

In this paper an investigation into the effect of transition metal ion and 

selenate/fluorophosphate doping on the structures of Na2M(SO4)2·2H2O (M=transition metal) 

materials is reported. In agreement with previous reports, the monoclinic (Kröhnkite) 

structure is adopted for M=Mn, Fe, Co, Cu, while for the smallest first row divalent transition 

metal ion, M=Ni, the triclinic (Fairfieldite structure) is adopted. On selenate doping there is a 

changeover in structure from monoclinic to triclinic, with the larger Mn
2+

 system requiring 

the highest level of selenate to complete the changeover. Thus the results suggest that the 

relative stability of the two structure types is influenced by the relative size of the transition 

metal: oxoanion group, with the triclinic structure favoured for small transition metals/large 

oxoanions.  
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