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Dehydration kinetics of zirconium and hafnium bisulphate 

tetrahydrates, oxinitrate hexahydrates and zirconium basic 

carbonates in isothermic conditions on air has been studied. 

Kinetic regions of dehydration processes have been located, 

rate constants and activation energies E* *have been calculated. 

Dehydration kinetics of mentioned crystallohydrates have 

been investigated also in polythermal conditions on derivatograph, 

reaction orders n and E* have been calculated. Values of E* 

(kcal/mol) and n are listed below (M is Zr or Hf): 5023 for 

M(S04)2.H20 (n=l) , 3353 for M(S04)2~4H20 (n=l) , 2351 for 

MO(N03)2-6H20 (n=l) , 17?1 for MO(N03)2-2H20 (n-1) and for 

Zr203C03-5..%20 (n=2) and 15+1 for Zr203C03-3H20 (n=l). 

Dehydration enthalpies and entropies have been calculated 

by DTA and tensometric methods. Values of enthalpies' (kcallmol) 

are listed below: 30+2 for M(S04)2. 2 H 0, 2022 for M(S04)2.4H20 

(tens. 17) , lft1.5 for MO(N03)2-6H20 (tens. 13) , 12?1 for 

MO(N03)2-2N20 and 820.7 for carbonates. Changes in values of E* 

and enthalpies are in accordance with changes in bond strength 

of H20 In compounds considered. 

Proceedings of ICTA 85, Bratislava 



- 562 - 

All examined compounds have been studied by methods of IR 

and PMR spectroscoples , by which composition formula5 of 

carbonates and oxinitrates have been obtained, i.e. MO(N03)2-2H20 

can be represented as CMZO(OH)2(N03)x~3HZ03(N03)4_x. Interprotonic 

distances of water molecules have been calculated. These distances 

define degree of deformation and bond strength in compounds and 

alter in following order : M(S04)2*H20 > MO(N03)2-ZH20 (obtained 

by heat treatment of hexahydrate) > M(S04)2;4H20 > MO(N03)2*6H20 > 

) MO(N03)2-2H20 (obtained from solution). This order coincides 

with changes of E* and enthalpies of dehydration processes. 


