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Study of the elementary reaction of ethyl levulinate and OH radical applying direct kinetic method

Biofuels (e.g. bioethanol) are recommended as alternative renewal fuels to replace the usage of fossil fuels thus reduce the effect of the climate change through decreasing the CO2 concentration in the atmosphere. Second generation biofuels (2G) are newly promoted since – unlike the first generation biofuels – these are produced of non-edible cellulosic materials. The objective of this study was to perform reaction kinetic researches on one of the most promising 2G biofuels, namely the ethyl levulinate (ELA). Due to the large volume utilization of ELA the molecule is inevitably presented in the environment, therefore it is essential to understand the atmospheric behavior of ELA. Since it is the most important reaction of ELA in the atmosphere and combustion, the study is mainly focusing on the reaction of ELA and OH radical.      CH3C(O)CH2CH2C(O)OCH2CH3 (ELA) + OH → [image: ]products (1)    
 
As an initial step my aim was to determine the reaction rate constant for (1) reaction at room temperature. The experiments were performed with pulse laser photolysis appertaining to direct kinetic methods, using resonance fluorescence technique to detect the decrease of OH radical concentration along the time. The OH radical which was generated in the gas mixture of helium and nitric acid by laser flash light photolysis (HNO3 → OH + NO2) reacts with the ELA molecule. The decrease in OH concentration was measured on ms scale. The experiments were performed under pseudo first order reaction conditions with high ELA excess [ELA] >> [OH]0 ≈ 5.5 × 1011 molecule cm–3. Specific measurement data can be seen in the upper graph. The lower graph indicates the OH decays in semi-logaritmic depiction. The main part of the graph shows the time constants of the decays which is the pseudo first order rate constant for the (1) reaction along with the ELA concentration. The slope of the line is the rate constant of the reaction. When determining the direct rate constant, measurement parameters were varied in a wide range (and the direct rate constant was determined) at room temperature. As result I came to k1(298 K) = (3.43 ± 0.36) 10–12 cm3 molecule–1 s–1, which is the first direct rate constant value for the (1) reaction in the literature. Future investigation on the influence of temperature on the rate constant is planned.
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