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ABSTRACT

Autoignition characteristic is an important factor of all combustible substances, and a critical determinant in assessing
the effectiveness of fire hazard prevention. This study investigated the autoignition characteristic of mixtures of Ethylene
Glycol and water using an ASTM D2155 type ignition temperature measuring apparatus. It was possible to get the mini-
mum temperature as 434 °C from 100% Ethylene Glycol within range of 75~160 u/. A volume of 100~125 p/ of a mixed
sample of Ethylene Glycol and water (80 : 20) was ignited at the same temperature (434 °C). Also it was possible to get
the auto ignition temperature as 437 °C from a mixed sample of Ethylene Glycol and water (60 : 40) within range of 120~
160 /. The instantaneous ignition temperatures determined for 125 p/ of each of the three samples were 579 °C, 595 °C
and 611 °C, respectively. Both auto ignition temperatures and instantaneous ignition temperatures were increased through
the addition of water to the samples.
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A : Low temperature
B : High temperature
C : Ciitical temperature
D : Ignition temperature
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Figure 1. Relation between heat generation and heat release
in autoignition.
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CppV(dT/dt) = QVClkoexp(- E/RT) = aS(T-Ty) (1)

3714 p: Density of mixture system [g/cm’]
V: Volume of mixture system [cm’]
T: Mean temperature of internal system [K]
t: time [sec]
Cy: Concetration of reactant [mol/cm3]
n: Order of reaction [-]
ko: Reaction constant [-]
o: Heat transfer rate in surface area [cal/cmz‘
s - K]
Q: Heat of reaction per unit mass [cal/g]
E: Activation energy of reaction [cal/mol]
R: Gas constant [cal/mol - K]
T,: External heating temperature [K]
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S: Surface area [cm3]
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Table 1. Characteristic of Ethylene Glycolm)

Chemical name Ethylene Glycol
Structural formula HO(CH,),OH
Phase Liquid
Flash point 111°C
Autoignition temperature 398 °C
Molecular weight 62.07
Specific gravity 1.1
Upper explosive limit 15.3%
Lower explosion limit 3.2%
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Figure 2. Schematic diagram of experimental apparatus for
auto ignition measurement.
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Figure 3. Flowchart of experiment method.
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Figure 4. Relation between ignition temperature and drop-
ping volume of Ethylene Glycol 100%.

Table 2. Comparison of Auto Ignition Temperature (AIT)
between Experimental Data and Several Material Safety Data
Sheets

Ethylene Glycol AIT
This study 434°C
Poly Science'" 427°C
MSDS Shell Chemicals'"” 413°C
Fisher Scientific!'” 410°C
KOSHA"Y 398 °C
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Figure 5. Relation between ignition temperature and drop-
ping volume of Ethylene Glycol 80% and Water 20%.
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Figure 6. Relation between ignition temperature and drop-
ping volume of Ethylene Glycol 60% and Water 40%.
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