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Abstract 
 
The consequences caused by decomposition reactions during runaway scenarios are of 
significant concern, especially when secondary decompositions develop which can lead to 
considerable increases of pressure in the system and, in the worst case, to the rupturing of the 
vessels. As such, the proper identification of secondary decompositions is important in the 
prevention of undesired events. During the runaway reaction of the N-oxidation of 
alkylpyridines, the unstable hydrogen peroxide starts decomposing at low temperatures, 
producing oxygen and water. This decomposition can increase the temperature enough to trigger 
the decomposition of the alkylpyridine N-oxide (product of the N-oxidation) leading to a 
subsequent increase in temperature and pressure, which can cause severe consequences due to 
the continuous production of gases from both decompositions. Because the hydrogen peroxide 
decomposition is condition sensitive, the runaway behavior of the N-oxidation depends on the 
conditions of the system as well. Thus, changes in concentration, or modifications of operating 
conditions can affect significantly the onset temperature of the decomposition as wells as the 
Time to Maximum Rate (among other parameters). In order to study the decomposition of low-
order alkylpyridines, calorimetric studies for 2-picoline N-oxide and 3-picoline N-oxide were 
performed using the Automatic Pressure Tracking Adiabatic Calorimeter (APTAC) in both 
adiabatic and isothermal modes. The condition-sensitivity of these systems was also studied 
under different temperatures and concentrations of catalyst, hydrogen peroxide, and the 
alkylpyridines 2-picoline and 3-picoline. The purpose of this work is to identify the runaway 
behavior of the N-oxidation of low-order alkylpyridines under different scenarios which allow 
for the development of appropriate safety and control measures. 
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