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Abstract: In order to establish the link between macroscopic explosion suppression effect and the mechanism of microscopic
explosion suppression during the methane explosion suppression process, we used the 20 L spherical explosion test devices and
grating spectrometer to collect data on the pressure and flame emission spectrum, analyzed changes of some key free radicals
or molecules such as NO, CN, CHO, HNO and OH with the methods of spectrum analysis and data synchronization analysis
during the suppression of methane explosion, and obtained the coupling relationship between the development of methane
explosion pressure and related free radicals’ content. The research suggests that adding urea can effectively reduce the
explosion pressure of methane and extend the explosion induction period of methane. Under urea conditions, the contents of
NO and HNO increase while those of CN, CHO and OH are reduced, which lead to the suppression of methane explosion; NO

radicals are mainly produced during the stage of pressure increase. CN, CHO, and HNO radicals are mainly produced and
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peaked during the explosion induction period before pressure rises; OH radicals have always existed throughout the methane
explosion and are high in content. The interference on the free radicals above can suppress the methane explosion in relevant
reaction stages.

Keywords: methane explosion; explosion suppression; urea; explosion pressure; free radical; spectral analysis; coupling

analysis
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Fig. 1 Experiment device
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Fig.2 Time coupling analysis plot of methane explosion spectra and pressure
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Fig. 3 The coupling relationship plots of methane explosion pressure and the content of NO under urea condition
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Fig. 4 The coupling relationship plots of methane explosion pressure and the content of CN under urea condition
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Fig. 5 The coupling relationship plots of methane explosion pressure and the content of CHO under urea condition
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Fig. 7 The coupling relationship plots of methane explosion pressure and the content of OH under urea condition
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Fig. 8 The reduced chemical mechanism of methane explosion
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