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Practical fuels such as gasoline, ethanol, and biodiesel are mixtures of a large number of hydrocarbons and oxygenated species, making a detailed kinetic study of combustion processes prohibitive. Based on a selection of model fuel compounds, surrogates can be formulated. The objective is to use these surrogates to reduce the complexity of reaction models describing the combustion of practical fuels. Chemical kinetic reaction models describing the combustion chemistry of model fuel compounds have to be developed in order to predict combustion characteristics like ignition delay times, flame speeds, and pollutant formation.
Since methyl esters are regarded as model fuel compounds for biodiesel, the pyrolysis of methylformate (MF) and methylacetate (MA) and their reactions with H- / D-atoms have been recently studied in our laboratory with the shock tube technique [1,2].
This study extends our research on additional oxygenated compounds that are used as additives for biofuels, e.g. dimethyl carbonate (DMC) and isopropanol [3-5]. Kinetic investigations on these compounds can contribute to a detailed understanding of ignition processes. For ignition, the formation of radicals is of crucial importance. The formed radicals can react further in abstraction reactions like R-H + H / OH / O → R∙ + H2 / H2O / OH, respectively. R-H represents any hydrocarbon. Under pyrolytic oxidation conditions, H-atoms can be primary chain carriers. Hence, the formation and consumption of H-atoms must be described correctly, both in rate and concentration, in order to reliably predict main characteristic combustion properties over the parameter range of interest.
The present work deals with the thermal decomposition of DMC and its reactions with D- and O-atoms. Concerning the decomposition experiments, the formation of H-atoms was measured time-resolved behind reflected shock waves using H-atom atomic resonance absorption spectrometry (ARAS). These experiments span a T-range of 1053–1157 K at pressures ~ 0.5 atm. With chemical modeling, rate constants for the major bond dissociation process have been obtained.
In order to determine rate constants for the reaction of D-atoms with DMC, deuterated iodoethane (C2D5I) was used as thermal precursor for D-atoms. D-atoms are used as an analog to H-atoms. From previous studies it turned out that at temperatures > 1000 K the kinetic isotope effect is minor (< 5%). Over the T-range 1030 – 1337 K at pressures ~ 0.5 atm, the depletion of D-atoms was measured behind reflected shock waves by using D-ARAS. 
For the reaction between O-atoms and DMC, ozone (O3) was used as thermal precursor for O-atoms. Behind reflected shock waves the depletion of O-atoms was measured with the O-ARAS technique (863 ≤ T ≤ 1167 K; 0.15 atm ≤ P ≤ 0.65 atm). In order to characterize O3 as thermal precursor, shock tube experiments on the thermal decomposition of O3 were performed (819 K ≤ T ≤ 1247 K; 0.15 atm ≤ P ≤ 0.65 atm) and an RRKM-model (Rice-Ramsperger-Kassel-Marcus) was developed in order to account for the pressure dependence of O3 decomposition.
To our knowledge these are the first experimentally derived rate constants for the major bond dissociation channel in DMC, and its reactions with D- and O-atoms. As the next step, rate constants for the abstraction reactions will also be characterized theoretically.
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