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A flammable atmosphere generally arises from vaporization of flammable liquids, byproducts of work, 
chemical reactions, enriched oxygen atmospheres, concentrations of combustible dusts, and desorption of 
chemicals from inner surfaces of the confined space. 
 
An atmosphere becomes flammable when the ratio of oxygen to combustible material in the air is neither 
too rich nor too lean for combustion to occur. Combustible gases or vapors will accumulate when there is 
inadequate ventilation in areas such as a confined space. Flammable gases such as acetylene, butane, 
propane, hydrogen, methane, natural or manufactured gases or vapors from liquid hydrocarbons can be 
trapped in confined spaces, and since many gases are heavier than air, they will seek lower levels as in 
pits, sewers, and various types of storage tanks and vessels. In a closed top tank, it should also be noted 
that lighter than air gases may rise and develop a flammable concentration if trapped above the opening. 
 
The byproducts of work procedures can generate flammable or explosive conditions within a confined 
space. Specific kinds of work such as spray painting can result in the release of explosive gases or vapors. 
Welding in a confined space is a major cause of explosions in areas that contain combustible gas. 
 
Chemical reactions forming flammable atmospheres occur when surfaces are initially exposed to the 
atmosphere, or when chemicals combine to form flammable gases. This condition arises when dilute 
sulfuric acid reacts with iron to form hydrogen or when calcium carbide makes contact with water to form 
acetylene. Other examples of spontaneous chemical reactions that may produce explosions from small 
amounts of unstable compounds are acetylene-metal compounds, peroxides, and nitrates. In a dry state, 
these compounds have the potential to explode upon percussion or exposure to increased temperature. 
Another class of chemical reactions that form flammable atmospheres arise from deposits of pyrophoric 
substances (carbon, ferrous oxide, ferrous sulfate, iron, etc.) that can be found in tanks used by the 
chemical and petroleum industry. These tanks containing flammable deposits will spontaneously ignite 
upon exposure to air. 


