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The Dependence of Initial Pressure on the Autoignition Temperature
of Flammable Liquid*
by Haruhiko ITAGAKI**

Abstract: Autoignition temperatures] AITO of flammable liquids have been measured by many
researchers. Especially, many data by the ASTM method have been reported. However, a fire
sometimes happened at the chemical plant due to the autoignition of some flammable liquids though
those were dealt with under the lower temperature than the data measured by the ASTM method.
Because, the AIT, by its very nature, is dependent on the chemical and physical properties of the
material, the method and apparatus employed for its determination. Actually, the data reported by
one literature is often different from the data reported by another literature.

Therefore, the author paid attention to the size of the test vessel for the measurement of AIT at
first. The dependence of AIT on the size of vessel was measured for pentane and decane. If the
one liter round bottom flask was used, AITs of pentane and decane were 16 [0 and 18 [0, respectively
lower than the measurement data by the ASTM method using the 200 ml erlenmeyer flask. The
heat conductive model was introduced to estimate the AIT in the larger vessel. As the result, it
was reported before that the AIT which depended on the size of the test vessel could be estimated
by using the heat conductive parameter which mainly expressed the ratio of the volume and the
surface area of the test vessel.

Next, to study the dependence on initial pressure in the test vessel, AIT for decane was measured
by using a 500ml round bottom flask in a closed container. The AIT decreased with the rise in the
initial pressure. AIT in 0.40 MPa was 192 [0 that was 1000 lower than AIT in 0.10 MPa, and the
ignition delay time was over ten minutes. The thermal explosion theory was applied to the results.
And, the simplified relationship between AIT and the initial pressure was obtained. It was shown
that the ratio of AIT difference increased in proportion to the logarithm of the ratio of initial
pressure. The relationship between the ratio of initial pressure and the ratio of measured AIT
difference for decane fitted straight line well. AIT under another pressure in the same vessel could
be estimated when AITs were obtained at some initial pressures.
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Fig. 1 Apparatus of autoignition temperature.
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Fig. 2 Examples of records of pressure and
luminosity profile.
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Fig. 3 Autoignition areas at 5 initial pressures for
decane.
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Fig. 4 Relationship between initial pressure and
AIT for decane.
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Fig. 5 Relationship between sample volume and
ignition delay for decane at 0.10MPa.
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Fig. 6 Relationship between sample volume and
ignition delay for decane at 0.30MPa.
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Fig. 7 Relationship between ratio of AIT difference
and ratio of initial pressure for decane.
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