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Abstract: The explosion-proof issue has been an emphasis in safety control in the processes of gas production and storage/transporta-
tion. Inert gases and special flammable gases have great effects on the explosion characteristics of natural gas components. In this
study, experiments and theoretical modeling were made in order to clarify the influence of CO,, N,, H,S, H, and CO on the explo-
sion limits of CH, and an air mixture. The following results are achieved. (1) With the increase of inert gas content (CO,, N,) in
CH, and air mixtures, the methane’s explosive limit range narrows down and the critical content of oxygen improves, which implies
that the risk of explosion is mitigated. In addition, CO, has a better explosion suppression result than N,. (2) With the increase of
special flammable gases (H,S, H, and CO), the explosion limit of the mixed gases will be close to the upper and lower limits of the
added specific inflammable gases, thus the methane’s explosion limit range is extended conspicuously and the critical content of oxy-
gen is reduced, which implies that the explosion risk increases. (3) Under the condition of the existence of inert gases, the rise of
temperature and pressure will also increase the explosion risk of CH, and an air mixture. This study provides reference for the re-
search of explosion-proof technologies in the process of gas or coal field development and natural gas transportation in order to pre-
vent and mitigate the explosion risk and thereby guarantee the safe production especially in natural gas sector.
Key words: inert gas, special inflammable gas, methane, mixture, explosion limit, critical content of oxygen, gas field develop-

ment, risk, security
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