
 
Joint Meeting: French and Italian Sections – IFRF and The Combustion Institute 

 
KINETIC MODELING STUDY 

OF C1-C5 ALDEHYDES OXIDATION 
IN SHOCK TUBES 

 
M. Pelucchi, A. Frassoldati, E. Ranzi, T. Faravelli 

matteo.pelucchi@polimi.it 
Department of Chemistry, Materials and Chemical Engineering “G. Natta”, 

Politecnico di Milano, Piazza Leonardo da Vinci 32, Milano, Italy 
 
 
Due to the increasing interest in the use of bio-fuels for energy production, it is of great 
importance to better understand the combustion and thermal decomposition characteristics 
of species such as aldehydes, proved to be on one hand key intermediate products of 
transport bio-fuels combustion and, on the other hand, dangerous pollutants emitted from 
both internal combustion engines and gasification processes of biomasses. These 
statements are particularly valid for formaldehyde and acetaldehyde, both in the high and 
low temperature combustion regimes of liquid fossil and bio-fuels.  
Given the hierarchical and modular approach of detailed kinetic mechanisms, it is of 
interest to identify the reactivity of aldehydes, mainly characterized by the presence of the 
carbonyl moiety R-HC=O. Moving from the previously validated C1-C2 aldehydes 
mechanism, the reactivity of heavier aldehydes (C3-C5) is described by defining and 
extending generalized rules. On these bases, the high temperature mechanism of C3-C5 
aldehydes was developed. The final validation was carried out by comparison with a wide 
set of experimental measurements: pyrolysis and oxidation in shock tubes, oxidation in jet 
stirred reactors and plug flow reactors, and laminar premixed flames.  
Experimental data of formaldehyde and acetaldehyde ignition in shock tubes from recent 
and past literature, together with new ignition delay time measurements for C3-C5 
aldehydes at various pressure and dilution conditions, are satisfactorily compared with 
model predictions. Furthermore, the predicted ignition delay times of stoichiometric 
mixtures of C1-C5 aldehydes in air, give further insights on the relative reactivity and 
importance of the carbonyl site with respect to the alkyl chain, when increasing the 
molecular weight. 
Given the good agreement gained with the high temperature aldehydes mechanism, a 
further work will be focused on the investigation of the low temperature combustion 
regime.  
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