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In recent years, lapachol has received ettention as a chelating agent [l-3]. 
The literature reveals that the pyrolytic decomposition of the metal-lapa- 
chol chelates has not been probed kinetically. Investigations, based on the 
work of Dave and Chopra [ 41 and Freeman and Carroll [ 5 ] , were therefore 
planned and initiated for the estimation of the kinetic parameters for the 
pyrolysis of metal chelates of lapachol with Y (III), In(III), Sm(III), Gd(II1) 
and Dy(II1). 

EXPERIMENTAL 

All chemicals used were either of B.D .H. or Aldrich Analar. For isolation 
of metal chelates in the solid state, lapachol solution prepared in one equiv- 
alent sodium hydroxide was added slowly with constant stirring to the metal 
ion solution. The coloured precipitate was digested for 0.5 h over a water 
bath and filtered on a sintered crucible, washed with ice-cooled water and 
dried at 45OC. For C and H analysis, Therelec was employed. The experi- 
mental percentages of C and H in different metal-lapachol chelates were in 
agreement with theoretical values (Table 1). 

For TG tracings, the Cahn automatic electrobalance, equipped with Fischer 
programmer-360, Fischer furnace 260 F and Texas Instrument Recorder was 
used. 

RESULTS AND DISCUSSION 

Thermal studies showed that the hydrated complexes began to evolve 
water in the 50-125°C temperature range. At temperatures between 100°C 
and 55O”C, anhydrous complexes dissociated and, coupled with air oxida- 
tion, qave the metal oxides as residues. Table 1 contains the percentages of 
Hz0 and metal oxide. 

The no+isothermal decomposition of the metal chelates under study 
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resembles the reaction of type A, + B, + C, [ 51, which can be probed kinet- 
ically for evaluation of the kinetic parameters with the aid of the methods of 
Freeman and Carroll [eqn. (l)] and Dave and Shopra [eqns. (2) and (3)]. 

(-E/2.303R)AT-’ 

A log( W, ) 
= _-n + A log(dwldt) 

A log( K ) 
(1) 

k _ t--WW A _ a (for first order reaction) 

(--E/2.303R)T1 
lo&A -(z) 

.= _-n + 1ogWldt) 
log(A -a) 

(2) 

(3) 

where E = activation energy of the reaction; dw/dt = rate of loss of weight; 
w,= w, - W, where W, = weight loss at the completion of the reaction and 
W = \veq+t loss at time t; -dx/dt = the rate of loss of weight; A = total peak 
area u;Ider differential thermogravimetric curve; a = area at time t; and n = 
orde: of reaction, 

1. Freeman and Carroll plot (plot of AT-‘/A log W, vs. A log (dw/dt)/ 
A log W,) resulted in a straight line in all reactions, the slope and intercept 
being equal to -E/2.303R and n, respectively. For the sharper transition and 
the sample temperature to be more homogeneous, a sample weight ranging 
from 1 to 10 mg was taken for the thermogravimetric curves. Still more 
dependable values of E and n for the pyrolysis of the metal chelates of lapa- 
chol with Y(III), In(III), Sm(III), Gd(II1) and Dy(II1) could be obtained 
using the method of Dave and Chopra (DTG traces), which does not involve 
measurement of slopes of the therrnogravimetric curves which are known to 
be sensitive [6]. Moreover, the points in the plot of dw/dt vs. temperature 
(DTG traces) are joined by a smooth curve and the area enclosed is used in 
the calculations; thus the effect of small fluctuations due to heating rate and 
temperature variations in the original TG tracing is largely minimised. 

Values of log K, calculated from DTG curves for different reactions using 
Dave and Chopra’s equation for a first order reaction, were plotted vs. the 
reciprocal of absolute temperature. A straight line was obtained for each 
reaction, indicating that the non-isothermal decomposition of the metal 
chelate follows first order kinetics. 

Equation (3), which is similar in form to the Freeman and Carroll equa- 
tion, was employed for kinetic parameters for different reactions. A plot 
of T-‘/log (A -a) vs. log (dru/dt)/log (A -a) yielded a straight line, the 
slope and intercept being equal to E/2.303R and n, respectively. Values of E 
and rt associated with the non-isothermal decomposition of metal chelates of 
lapachol with Y(III), In(III), Sm(III), Gd(III) and Dy(II1) obtained by differ- 
ent procedures are quite comparable (Table 2). The first step (desolvation of 
metal chelate) was too rapid to be studied. 
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