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ABSTRACT 

It is noticed from the review article of Galwey 

and other literature that kinetic studios, on thermal and 

photochemical decompositions of solid peroxo compounds of 

transition elements are lacking. Also, as yet, a well founded 

mechanism of liberation of oxygen from solid peroxy compounds 

has not been worked out. The kinetic study though not suffi-

cient in itself is the first important step in this direction, 

and provides most secure foundation for mechanistic inter- 

pretation. The present thesis, which embodies the results of. 

solid state thermal and photochemical decomposition studies on 

fluoroperoxozirconates of alkali metals, is the first attempt 

on solid peroxo compounds of transition elements. Therefore, 

the scope of the present work is restricted to, (a) examine the 

feasibility of the system for kinetic investigations,(b) suaaa- 

rizing the salient features of kinetic findings including the 

evaluation of kinetic 'par -ftoters and (c) proposing a probable 

mechanism of peroxide decomposition in these solids. 

The kinetics of isothermal decomposition of two sets 

of fluoroporoxozirconates of alkali metals, M3Zr2(02)2F7.XH20 

and M2Zr2(02)2F6'2H20  (M K, Rb, Cs), have been studied 

under vacuum, with a constant volume system, at different 

temperatures. It is of interest to note that there is close 

similarity in the kinetic behaviour of all those solids. The 

cc-time plots show the absence of induction and acceleratory 

regions. The maximum rate of decomposition is obtained at 

the onset of reaction and further course is deceleratory 



(iv) 

throughout. The initial stage of decomposition fits into the 

unimolecular decay law, while the later stage obeys the 

contracting volume kinetics, The activation energy values, 

computed from Arrhenius plots,' are unusually low, but compar- 

able amongst themselves. In the case of present solids, the 
0 

triangularly linked bidentate peroxo group/'r(1 9 /' \ 
1 	0 

constitutes, a highly strained ring system. The factors 

accountable for facile (instantaneous) nucleation are the 

dehydration step before the onset of peroxide decomposition 

with contribution from the strained metal-peroxide ring system. 

The photochemical decomposition of these solids, 

under a high pressure ultraviolet lamp, have been studied as 

a function of intensity and temperature. Once again, the 

kinetic behaviour of all these solids is found to be similar 

in nature. Although the molecular formulations of these 

compounds are big, the only photoexcitable species in them is 

the peroxo group, which on photolysis gives out oxygen. The 

)ressure-tine data obey the parabolic rate equation, which 

describes a diffusion controlled process. The rate of photo-

lysis is a linear function of intensity indicating a mono-

excitation process. This may be visualized as below 

O2- 
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