Asian Journal of Chemistry Vol. 9, No. 2 (1997), 261-264

Effect of y-Radiation on the Thermal Decomposition
of Zinc Oxalate

M.P. SURYANARAYANAN* and T.D. RADHAKRISHNAN NAIR}
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University of Calicut, Kerala-673 635, India

The thermal decomposition of y-irradiated zinc oxalate was stud-
ied by dynamic thermogravimetry. Kinetic parameters were calcu-
lated and compared with those of unirradiated sample. The E, Z
and AS™ values showed a decrease. The effect of y-irradiation on
the mechanism of decomposition was also studied.

INTRODUCTION

The absorption of ionising radiations by substances results in a variety of
physical and chemical consequences which depend on the nature of the system
and the energy of incident radiation'. Irradiation may create many new potential
nucleation centres which favour heterogeneous processes. In some cases the
action of irradiation on the material may be electronic, while in others it may be
structural.

Numerous irradiation effects on simple metal oxalates have been de-
scribed?™*. In isothermal studies it has been observed that the rate constants for
acceleratory and decay stages are enhanced . Some other studies also stressed
the importance of formation and growth of nucleation centres due to chemical
and lattice defects created by irradiation®1°,

EXPERIMENTAL

Zinc oxalate dihydrate with particle size in the range 90-106 microns was
irradiated with Co-60 y-radiation at room temperature. The sample was taken in
glass ampoules and four doses viz., S0 Mrad, 100 Mrad, 150 Mrad, and 200 Mrad
were given to four samples. Dose rate was 0.07 Mrad per hour. The non-isother-
mal TG of four samples along with one unirradiated sample were taken in static
air atmosphere with a heating rate of 5°C per minute, using shimadzu thermal
analyser.

RESULTS AND DISCUSSION

ZnC,04-2H,0 decomposed in two stages on heating:
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ZnC204-2H20 - ZnC204 + 2H20 1)
ZnC,0, — ZnO + CO + CO, @)

The effect of y-irradiation on the second stage of decomposition is studied
here. Kinetic parameters such as energy of activation E, frequency factor and
entropy of activation AS* were also calculated using Coats-Redfern (CR),
Horowitz-Metzger (HM) and Freeman-Caroll (FC) methods''™'*. These are given
in Table-1.

In the present study, when compared to unirradiated samples the procedural
temperature of decomposition T; and final temperature of decomposition Ty
showed an increase. Temperature of maximum decomposition Tg also showed an
increase except in the case of the sample which was subjected to a dose of 100
Mrad. The activation energy E, frequency factor Z and entropy of activation
AS* showed, generally, a decrease. E and AS* values recorded a minimum for
100 Mrad. (Fig. 1).
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Fig. 1. Effect of y-radiation on energy of activation
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The decrease in energy of activiaion may arise due to two factors: (a) the
chemical damage, and (b) extended lattice defects, both caused by irradiation.
Here there is no evidence for chemical damage. Therefore, the decrease in E and
AS* values may be due to lattice defects.

Mechanism of thermal decomposition of zinc oxalate (both irradiated and
unirradiated) was deduced by using non-isothermal method suggested by Sestak
and Berggren'* and Satava'’. The types of mechanism most frequently
encountered are given in Table-2. Thus, log g(e<) plotted against 1/T using g(<)
function are given in the above table by least square linear regréssion method.

Thermal decomposition of unirradiated as well as irradiated zinc oxalate
followed F; mechanism i.e., Mampel model equation, with In (1 —o<) for g(o).
The rate controlling process is random nucleation with the formation of a nucleus
on every particle. Thus, irradiation did not cause any change in mechanism.
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