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Table 1. Characteristics of Phthalate!™

Chemical name

Dinonyl phthalate

Dipentyl phthalate

Diallyl isophthalate

Molecular

CosHu204 Ci18H2604 C14H1404
formula
CAS NO. 84-76-4 131-18-0 1087-21-4
Formular weight 418.62 306.4 246.26
Flash point Ak C '108°C 163 C
Boiling point 413 C 342 L 177 C

Specific gravity

0.972(H,0= 1)

1.026(H.O= 1)

1.125(H-0= 1)

Vapor density

14.45(air=1)

10.50(air=1)

8.50(air=1)
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Table 2. Characteristics of p-Xylene™

Molecular formula CsHio
CAS NO. 106-42-3
Formular weight 106.17
Flash point 25 C
Boiling point 138 C
Specific gravity 0.86(H-,0=1)
Vapor density 3.7(air=1)
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Photo 1. The picture of experimental apparatus for mini closed

pressure vessel tester.
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Fig. 1. Schematic diagram of experimental apparatus for mini closed

pressure vessel tester.
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Photo 2. The picture of experimental apparatus for vapor explosion

tester.
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Fig. 2. Schematic diagram of experimental apparatus for explosion

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

ignition energy tester.
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Fig. 3. Variation of gauge pressure and temperature for air by mini

closed pressure vessel test.
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Fig. 4. Variation of gauge pressure and temperature for Dinonyl

phthalate by mini closed pressure vessel test.
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Fig. 5. Variation of gauge pressure and temperature for Dipentyl
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Nomenclature & Greek Letters

: Specific volume

. Absolute pressure
: Volume

: Gas constant

. Universal gas constant

[m’/kg]
[kg/cm®G]
[m?]
[kPa-m”/kg K]

[kPa-m®/kmol-K]

© Absolute temperature [K]

: Number of moles [kmol]

: Molecular mass [kg/kmol]

: Mass [kg]

: Mole of component [mol]

. Total mole of all components [mol]

: Mole fraction of component i [ -]

© Gas deflagration index [m-bar/s]

: Pressure rise rate [kg/cm*.G/s]
: Density [kg/m’]
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A Study on the Risk Assessment of Fire and

Explosion of P-Xylene and Phthalate

Sam-Yeol Yoo

Division of Architectural and Fire Protection Engineering/
Major of Fire Protection Engineering, Graduate School,
Pukyong National University

Abstract

To assess the explosion risk of dinonyl phthalate, dipentyl phthalate
and diallyl i1sophthalate, their decomposition behaviors according to
the time-dependent changes In temperature and pressure were
measured with the MCPVT method. In order to understand the
ignition characteristics of p—Xylene oil mist, the explosion pressure
and the explosion pressure rising velocity were measured according
to the changes in the concentration at the temperature of 150 C and

the pressure of 1.0 kg/cn.G. Furthermore, the minimum ignition
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energy required for ignition to occur was also measured. Thus, the

results are as follows.

1)

2)

3)

4)

In case of dinonyl phthalate, temperature rose to 1045 C in 20
minutes and 14 seconds, and the pressure was measured to be
0.51 kg/cr.G. In addition, the maximum explosion pressure in the

container was approximately 16.50 kg/cn'.G.

In case of dipentyl phthalate, temperature rose to 2079 C in 29
minutes and 21 seconds, and the pressure was measured to be
1.24 kg/cnt.GG. At this point, the maximum explosion pressure was

11.35 kg/cn.G.

In case of diallyl isophthalate, temperature rose to 205.11 C in 30
minutes and 6 seconds, and the explosion pressure was measured
to be 124 Kkg/er.G. At this point, the maximum explosion

pressure was 10.07 kg/cr'.G.

Dinonyl phthalate, dipentyl phthalate, and diallyl isophthalate

equally showed that the time-dependent change iIn pressure
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started at approximately 30 minutes from the beginning, and the
maximum decomposition pressure of dinonyl phthalate was the

highest.

5) As the concentration of p—Xylene increased from 1.55% to 2.86%,
the maximum explosion pressure increased from 5.66 kg/cn’.G to

7.29 kg/crt.G.

6) The maximum explosion pressure rising velocity was measured to

be 124.39 kg/cn.G/s at the p—Xylene concentration of 1.55%, and

increased to 175.72 kg/cr’.G/s at 2.86%.

7) The minimum ignition energy was measured to be 1.44 m] at the

p—Xylene concentration of 1.55%, and 0.24 m] at 2.86%.

8) The minimum ignition energy was shown to decrease with the

increase in the concentration of p—Xylene.
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