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Autoignition Characteristics of Limonene -
Expanded Polystyrene Mixture
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ABSTRACT

In the reutilization process using limonene, the organic solvent to reduce volume of EPS, the AIT
was measured with the variation of concentration and volume of mixture, in order to present the fund-
mental data on the fire hazard assessment of limonene - EPS mixture at storage and handling. And
ignition zone was compared with non-ignition zone. The equation related to AIT, activation energy
and ignition delay time, used by the most scientific basis for predicting AIT values, was suggested
using linear regression analysis as In t=0.704/T — 5.819. And the equation related to concentration of
mixture and AIT was also suggested to predict ignition hazard of combustible mixture using nonlinear
regression analysis as T,=248.32 + 69.27X + 172.60X% It enabled to predict ignition temperature
according to variation of ignition delay time and concentration of mixture by the suggested equations.
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Fig. 1. Process of reutilization EPS.
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Table 1. Physical properties of limonene'?

Name d-limonene (dipentene)
CAS No. 5989-27-5
Molecular Formula CioHyg
Molecular Weight 136.24
Boiling Point 170°C
Flash Point 48°C
AIT 255°C
LEL 0.7 vol.%

UEL 6.1 vol.%

b ) NEEC12 . | _200m} flask
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@ Support ® Ring Cover

Fig. 2. Experimental AIT apparatus.
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Fig. 3. AIT of limonene - EPS mixture.
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Fig. 4. AIT according to variation of the sample volume.
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Fig. 5. Relationship between ignition delay time and AIT

at EPS 10 wt.%.
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Table 2. Approximate activation energy

Concentration Approximate activation
energy[kJ/mol]

EPS 10 wt.% 9.004

EPS 20 wt.% 13.410

EPS 25 wt.% 15.281

EPS 30 wt.% 17.617
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