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Estimation of Activation Energy for Decomposition of Unstable Substances*
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Abstract: When a chemical storaged, it’s very important to know how fast they decompose and

how much heat flow comes from them. But in some cases, the temperature to start decomposition

and its melting point are very close, the decomposition temperature measurement will be impossible.

In this paper, the method to measure some properties about chemicals like above by measuring with

pressure, is proposed. Lauroyl peroxide (LPO) was chosen as an example. ‘

In LPO case, only the decomposition from solid state was occured at the temperature lower than
50°C. So two experiments are performed. One is upper temperature for solid and liquid mixture
decomposition. The other one is lower temperature for solid state decomposition.

It is easy to know how much quantity decomposed from pressure. The heat of decomposition was
obtasined as the ratio of heat value and decomposed rate.

The results are summarized as follows;

1) The heat of decomposition is 708 J/g in liquid state and 551 J /g in solid state. So the difference
between 551 J /g and 708 J/g, 157 J /g, is the heat of melting. And also melting point was obtaind
as 53.72°C from the extrapolation of decomposed rate and Temperature.

2) An appropriate model was made and analysed for the decomposition speed with that model
from a point of view of heat. According to that model, activation energy of solid state LPO is
281 kJ/mol and 101 kJ/mol in liquid state.

3) Computer simulation was also performed. From that model, regarding the elapse time until
finishing the melting as the holding time to ignite, the simulation shows proper time depen-
dency on temperature very close to the experimental result on the literatures. According to that

simulation, the temperature equivalent to SADT of LPO is 46.19°C.
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Fig. 5 Arrenius plot for liquid LPO.
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Fig. 7 Typical result of computer simulation.
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Table 1 Reported SADT values of LPO.
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