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Recently the thermal decomposition kinetics of some decavanadates of 
organic bases were investigated [ 11. In this paper we present a study of the 
thermal stability and decomposition kinetic parameters of a new group of 
decavanadates of organic bases which were synthesized for the first time in 
our laboratory. The new compounds belong to the series of general formula 
(BH)xH~VU,OX - x H,O with 0.5 < x < 2.5 and B represents pyridine (= J,), 
2,4dimethylpyridine (= Js), 3,4-dimethylpyridine (= J&, 3,5dimethyl- 
pyridine (= Jll) or 2,4,6_trimethylpyridine (= J12). These compounds are 
listed in Table 1. For a better comparison with previous studies [1,2] the 
kinetic study was made in a dynamic regime and the theoretical analysis by 
means of Satava’s method [3]. 

EXPERIMENTAL 

The compounds were synthesized by means of a modification of the 
method described by Clare et al. [4]. A solution of vanadium pentoxide in 
sodium hydroxide was prepared, followed by acidification. For the chemical 
reaction to take place the solution was driven to a pH = 1.5 and excess of the 
organic bases was added at the same pH while stirring. All the compounds 
have a low solubility in water and dimethylsulphoxide and are almost insol- 
uble in the usual organic solvents. Results from conventional chemical 
analysis appear in Table 1. The apparatus, experimental conditions, and 
spread in the processed data were the same as described in a previous paper 
cw 

RESULTS AND DISCUSSION 

The registered decomposition curves are similar to those in ref. 1 except in 
the number of steps associated with each compound. The pathway is not 
simple and therefore only the whole process, as in ref. 1, can be described. 
The activation energy for each step was obtained from the plot of ln F(LY) vs. 
l/T following Satava’s method [S]. For every step a random nucleation 
mechanism was found as the rate-determining process (-ln( 1 - a) } ‘I3 = RT. 
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Table 2 shows the initial and final decomposition temperatures as well as 
the activation energy associated with each step. From the a! vs. T curves 
we find the same behaviour as that previously described [ 11. 

The IR spectra show that the base is protonated and therefore it must be 
bonded to the most basic oxygen of the decavanadate group. This point 
was confirmed by means of X-ray diffraction [5]. All the compounds show 
monoclinic structure at room temperature, with three N-H-.*0 bonds. From 
ref. 5 we see that the distances between N and 0 are 2.63 A and 2.73 A. This 
physical situation could be consistent with the following interpretation. In 
the first two steps a part of the organic base is lost while in the last step the 
remaining organic base is lost and at the same time the transformation of the 
decavanadate structure in vanadium dioxide would take place. This could 
explain the high activation values for the last decomposition step. 

On the other side, we find that compounds with methyl or ethyl groups in 
site 2 are more stable than the others. This point could be associated with 
the possibility of an additional C-H-**0 bond of the alkyl group in site 2. 

As in ref. 1, no relation seems to exist between the pR, of the base and 
the kinetic parameters. In order to find complementary information about 
these compounds a decomposition study by means of isothermal techniques 
is being continued in our laboratory. 
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