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Table 1 Characteristic of 2-ethylhexanoic acid
Chemical name 2-Ethylhexanoic acid
CAS NO:. 149-57-5
Flash point < 118T
Boiling point 227°TC
Melting point -59C
Specific gravity 0.9 at 25C (H,0=1)
Vapor density 5(air=1)
Vapor pressure 4mmHg at 20T
Auto ignition temperature 3717C
Explosion range 0.8~6%
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Photo 1 The picture of experimental apparatus

for vapor explosion tester.
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Fig. 1 Schematic diagram of experimental apparatus

for explosion measurement.
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Photo 3 The picture of experimental apparatus for

Mini cup pressure vessel tester.
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@D Furnace (® Pressure sensor

@ Mini cup pressure-vessel ® Amplifier
@ Thermocouple (@ A/D converter & Signal terminal
@ Rupture disk ® Computer

Fig. 2 Schematic diagram of experimental apparatus for

mini cup pressure vessel tester.
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@O Water bath ®) Fire nozzle

@ Sample cup ® handle
@ Bath thermometer @ Voltage controller
@ Specimen thermometer Gas controller valve

Fig. 3 Schematic diagram of experimental apparatus for

flash point measurement.
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Fig. 4 The plotted wave from the oscilloscope.
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Fig. 5 Relation between oxygen concentration and

2-ethylhexanoic acid concentration at 50C.
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n; : mole

X; : mole ratio

P : pressure

T : absolute temperature

a, a’, b . constant

L, : lower explosive limit

V. : stoichiometric vapor concentration
MOC : minimum' oxygen for combustion

U; : upper explosive.limit
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A Study on the Explosion Risk of
2-Ethylhexanoic Acid

Jung-Hun Kim

Dept. of Fire Protection Engineering, Graduate School of Industry,
Pukyong National University

Abstract

In order to examine the explosion risk of 2-ethylhexanoic acid, we
experimented  the explosion limit, explosion pressure, and rate of
explosion pressure - rise velocity, the minimum ignition energy
according to the-change of oxygen concentration, and the pressure
behavior by the mini cup-pressure vessel test, and then arrived at

the conclusions like the following.

1) The explosion limit of 2-ethylhexanoic acid showed the lower
explosive limit of 3.2% at the temperature of 100C and the
oxygen concentration of 40~70%, the minimum oxygen concentration

was 21%.
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2) The maximum explosion pressure of 2-ethylhexanoic acid was

3)

4)

5)

6)

1.4161MPa at the oxygen concentration of 70%.

The explosion pressure rise velocity of 2-ethylhexanoic acid was

62.692MPa/s at the oxygen concentration of 70%.

The maximum vapor generation concentration of 2-ethylhexanoic
acid according to the change of the temperature was below
2.8%, namely below the lower explosive limit, in case of the
temperature of 70C or lower , but was up to 4.7%, over the

lower explosive limit, in case of the temperature of 807T.

The minimum ignition-energy of 2-ethylhexanoic acid measured
according to the change of oxygen concentration was 0.42m] at

the oxygen concentration of 60%.

The pressure behavior of Z2-ethylhexanoic acid according to the
change of the temperature showed the pressure rise at about
125C when the samlpe decomposed, and showed the maximum

pressure 0.871MPa at the temperature of 400C.
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7) The flash point of 2-ethylhexanoic acid was 60C.
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