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ABSTRACT

Purpose: As fire accidents happen at the production and storage sites of superabsorbent polymers for
convenience of daily life, an experimental study was conducted to secure basic data to establish practical
preventive measures against them. Method: The sample container (20cm width x 20cm length) was
made into a rectangular cuboid with the heights of 3cm, 5cm, 7cm, and 14cm, respectively, to allow
access to the infinite flat plane. The front and back of the container were covered with a 300-mesh
stainless steel mesh for one-dimensional heat transfer. The sample container was placed in the center
of the thermostatic bath, which was heated to a predetermined temperature by setting the thermostat
program in advance, and it was determined to be ‘ignited” when the central temperature of the sample
rose by more than 20°C above the set temperature, and “unignited” when it was maintained at an
approximate value of the set temperature. Result: The critical autoignition temperature was calculated
to be 217.5°C when the height of the sample container was 3 cm, 212.5°C when it was 5 cm, 202.5°C
when it was 7cm, and 187.5°C when it was 14cm. The ignition induction time to reach the maximum
temperature was 34hours for 3cm, 76hours for Scm, 143hours for 7cm, and 318hours for 14cm.
Conclusion: D As the size of the container increased, the autoignition temperature decreased and the
induction time to reach the maximum temperature increased. @ An apparent activation energy was
calculated to be 44.92kcal/mol, with a correlation of 96.93%.

Keywords: Superabsorbent Polymers, Autoignition, Activation Energy, Critical Ignition Temperature,
Ignition Induction Time
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Table 1. Comparison for AIT of Super Absorbent Polymer for each sample vessel

Vessel Size[cm] AIT[°C]

Small 20x20x3 217.5
Intermediate 20x20x5 212.5

Large 20x20x7 202.5
Extra large 20x20x14 187.5
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Fig. 2. Variation of temperature with time for sample thickness 3cm
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E = 44.92 [kcal/mol] (10)

Table 2. Relation between critical spontaneous ignition temperature and thickness in each sample vessel for Super
Absorbent Polymer

5T 1

a[m] Te[K] 5, In—— - X 10°[K 1)
a c
1.5 %107 490.66 20.6608 2.0381
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3.5x 107 475.66 ' 18.9041 2.1023
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Fig. 8. Ditermination of activation energy for Super Absorbent Polymer
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