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Abstract: With the increasing worldwide concern about the use of fossil fuels, it is 

necessary to develop less polluting and more efficient fuels. Farnesane (2,6,10-

trimethyldodecane - C15H32) is a promising renewable fuel for use in aerospace engines, 

due to the smaller amount of nitrogen oxides and soot produced [1,2]. In this work, we 

have carried out a study of the hydrogen abstraction reaction by a hydrogen atom in n-

dodecane, 2-methyldodecane, 4-methyldodecane and farnesane molecules (Figure 1).  

The stationary states (reactants, saddle points and products) of the hydrogen abstraction 

reactions were optimized to obtain the thermochemical properties. The DFT method 

within the M06-2X approximation [3] and Truhlar´s may-cc-pVTZ basis set [4] were 

used, and all calculations were carried out using the Gaussian09 code [5]. 

 

 

 

a 

 

c 

 

b 

 

d 

Fig. 1. n-dodecane (a), 2-methyldodecane (b), 4-methyldodecane (c) and farnesane (d) 

molecules.  
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Figure 2 shows the adiabatic barriers for the abstraction reactions of farnesane, 

presenting values around 6 kcal.mol-1 for tertiary carbons, followed by secondary and 

primary carbons with values around 8 and 10 kcal.mol-1, respectively. Farnesane 

presents the highest reaction enthalpy around -9 kcal.mol-1, followed by 2-

methyldodecane, 4-methyldodecane and n-dodecane molecules. 

 

 
Fig. 2. Energy diagram of the hydrogen abstraction reaction of the n-dodecane (a), 2-

methyldodecane (b), 4-methyldodecane (c) and farnesane (d) molecules.  

 

In conclusion, this work showed a comparison between the thermochemical properties 

for some C12-chain molecules. The inclusion of methyl radical in the carbon chain 

influences the reduction of the reaction barriers and increase the enthalpy of reactions. 

The methyl positioning allows the choice of the formed radical product, where the 

formation of soot formation precursors can be avoided. 
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