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ABSTRACT

In order to examine the explosion risk of 2-ethylhexanoic acid, we experimentally studied the explosion limit, explo-
sion pressure, and rate of increase of the explosion pressure at different oxygen concentrations. The lower explosion limit
was 3.2% at a temperature of 100 °C, and the oxygen concentration was 40 to 70%. The upper explosion limit was 4.5%
and the lower explosion limit was 4.0% at an oxygen concentration of 21%.The maximum explosion pressure of 2-ethyl-
hexanoic acid was 1.4161 MPa at an oxygen concentration of 70%, and the rate of increase of the explosion pressure was
62.692 MPa/s at this concentration.
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Table 1. Characteristic of 2-Ethylhexanoic Acid

Chemical name 2-Ethylhexanoic acid

CAS NO. 149-57-5
Flash point <118°C
Boiling point 227°C
Melting point -59°C

Specific gravity 0.9 at 25°C (H,0=1)

Vapor density 5 (air=1)

Vapor pressure 4 mmHg at 20 °C
Auto ignition temperature 371°C
Explosion range 0.8~6 vol%
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Photo 1. The picture of experimental apparatus for vapor
explosion tester.
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Figure 1. Schematic diagram of experimental apparatus for explosion measurement.
@ High voltage transformer (D TPMeasure system @ Air mixing chamber
@ Explosion vessel Vacuum pump Spare sample mixing chamber
@ Ignition electrode @ Temperature control system @ N, bombe
@ Thermocouple Sample generator (6 O, bombe
® Amplifier @ E.O vapor generator
® A/D converter & Signal terminal @ Control box
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Figure 2. Relation between oxygen concentration and 2-eth-

ylhexanoic acid concentration at 50 °C.
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Figure 3. Relation between oxygen concentration and 2-eth-
ylhexanoic acid concentration at 100 °C.
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Figure 4. Relation between oxygen concentration and maxi-
mum explosion pressure.
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Figure 5. Relation between time variation and maximum
explosion pressure at oxygen concentration at 70%.
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Figure 7. Relation between time variation and rate of explo-
sion pressure rise velocity at oxygen concentration at 70%.
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