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Abstract - Flash point is one of the major physical properties used to evaluate fire hazards of the
combustible liquids. Properties showing relative fire hazards of the combustible liquids are heat release
rate(HRR), peak heat release rate(PHRR), time to ignition(TTI), mass loss rate, and yield of CO/CO,. The
relationships between flash points and fire properties of the combustible liquids were examined in this study.
For this study, mass loss rate and time to ignition were measured to calculate fire properties of the
combustible liquids. The results showed that good correlations could be found between flash point and
time to ignition, time to peak heat release rate, and the propensity to flashover. From a presented results,
the parameters can be used to evaluate relative hazards of the combustible liquids on fire.
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Table 1. Chemicals.

Reagents Assay [%]

Methanol 99.8

Ethanol 99.8

Alcohols n-Propanol 99.5
Ethylene glycol 99.0

n-Butanol 99.0

Decane 95.0

Hydrocarbons n-Dodecane 98.0
p-Xylene 98.5

Kerosene 95.0
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Closed-cup flash point and heat of combustion

[9,11-15].

Compounds Flash point [°C] AH, [MJ/kg]
Methanol 11 19.93
Ethanol 13 26.82
n-Propanol 15 30.68
n-Butanol 29 33.14
p-Xylene 27 40.81
Decane 46 44.24
Kerosene 49 44.00
n-Dodecane 74 44.11
Ethylene glycol 114 17.05
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Fig. 2. The relationships between closed-cup flash points
and heat release rates.
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Fig. 3. The relationships between closed-cup flash points
and time to ignitions.
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Fig. 4. The relationships between closed-cup flash points
and peak heat release rates.
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Fig. 5. The relationships between closed-cup flash points
and time to peak heat release rates.
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Fig. 6. The relationships between closed-cup flash points
and TTI/PHRR ratios.
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