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SPECTROSCOPY OF MICROWAVE DISCHARGE IN LIQUID C7-C16 HYDROCARBONS
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Recent study showed that in-liquid microwave discharge can be used for decomposition of n-dodecane [1]. The system of quarter-wave-length antennas were used to ignite the discharge in liquid and microwave oven was used as source of microwave power. First results on n-heptane decomposition are presented in [2].

This paper presents first results on plasma spectroscopy of C7-C16 hydrocarbons (n-heptane, isooctane, decan, cetane) by in-liquid microwave discharge. Experimental setup consists of the metal chamber connected through rectangular waveguides with 3 magnetrons (3x500 W, 2.45 GHz). The waveguides have different orientation relatively each other to prevent damage of one magnetron by radiation of another one. Results of calculation of structure of microwave field in the chamber are presented. Experiments were run with use of one magnetron. Two types of antenna units were used for discharge ignition. The first one consists of 3 half-wave-length antennas (1.5. mm diam. copper wire) placed parallel to the metal sheet (see e.g. [2, 3]). Antennas were mounted on Teflon holder at distance of 1 cm over the metal sheet. The length of antennas was chosen taking into account the dielectric constant of hydrocarbons. The second unit was similar to that from [1]. The antenna units were placed on the bottom of heat resistant glass reactor filled with hydrocarbons. Antennas were completely emerged in hydrocarbons. Gas volume over the level of liquid was evacuated by Ar. The second unit was used in the most of experiments. Spectrograph AvaSpec 2048 was used for spectra registration in the range 200-700 nm. 
First experiments with n-heptane showed that that microwave discharge is an efficient tool for heptane decomposition with generation of hydrogen and black solid phase. The composition of liquid n-heptane was not changed after plasma treatment. Spectra of hydrocarbons С7-С16 are similar and only Swan-bands are observed in plasma emission. Model of Swan-bands were designed for analysis of plasma emission.  
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