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Previous papers [l-5] regarding kinetic analysis of the non-isothermal 
decomposition of metal complexes of hippuric acid, naphthoquinone and 
acetophenone derivatives have been reported from this laboratory. The 
literature reveals that Bottei and McEachern [6] synthesised and char- 
acterised spectrally and thermally some metal chelates of juglone with a 
general formula MR, - xH,O, where M = Cu, Pb, Ni, Co and Zn and x = 0, 
0, 2, 2 and 2, respectively. The pyrolytic decomposition of these chelates has 
still to be investigated. Attempts at the kinetic analysis of the derivative 
thermogravimetric data of these chelates using the Dave-Chopra equations, 
eqns. (1) and (2), are made here. 

k = (A,‘m,)“-1 (-dxx/dt) 

(A -a)” 
(1) 

- (E/2.303R)( 7-l) 
log(A -a) 

= _)l + log(dx/dr ) 
log( A - a) (3) 

Where A is the total area under the differential thermogravimetric curve, a 

is the area for the reaction curve at time t, dx/dt is the height of the curve at 
time c, m, is the initial mole fraction of the reactant and ~2 is the order of 
reaction with respect to the reactant. 

EXPERIMENTAL 

All chemicals were of reagent grade. Juglbne was obtained from Aldrich 
Chemical Company, U.S.A., and is metal chelates were prepared according 
to the procedure adopted by Bottei and McEachern [6]. Elemental analysis 
of the metal chelates agreed with the composition proposed by Bottei and 
McEachern. For thermal analysis, a DuPont instrument was used. Thermo- 
grams were obtained in a nitrogen atmosphere. The heating rate (5” rnin-‘) 
was constant for all runs. 
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RESULTS AND DISCUSSION 

Since it is difficult in practice to maintain constant such variables as 
heating rate, temperature variation, etc., which appear to be significant 
factors for kinetic data if slope-dependent procedures are adopted, the 
non-isothermal decomposition of metal chelates of juglone with Cu, Pb, Ni, 
Co and Zn has been investigated kinetically using the Dave-Chopra proce- 
dures, which have been stated to give dependable kinetic data even if slight 
fluctuations in the above variables have been observed [7]. 

The reaction under consideration involves solid state decomposition where 
one product remains in the solid state while another is volatile [8]. 

As-+ B, + C, 

Assuming n = 1, values of log k. calculated from eqn. (1) and DTG curves, 
were plotted against the reciprocal of the absolute temperature. A straight 
line relationship was obtained in all cases, which supports the view that the 
non-isothermai decomposition of metal chelates follows first-order kinetics. 
The slope (-E/2.303R) and the intercept (log 2) of the graph yielded 
values for the activation energy (E) and the frequency factor (Z) of the 
reaction. 

Equation (2) has also been utilised for kinetic parameters for those 
reactions. A plot of (l/T)/log(A -a) vs. log(dx/dt)/log( A - cr) for all 
reactions gave a straight line. Values of E (energy of activation) and )z (order 
of reaction) were calculated from the slope (- E/2.303R) and the intercept 
(12) of the straight line. 

Table 1 gives the values of the kinetic parameters of the pyrolytic decom- 
position of juglone and its metal chelates. Abnormally low values of Z led us 
to believe that the non-isothermal decomposition of the juglone and its metal 
chelates is a slow process. 
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