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ABSTRACT

This study was conducted to investigate the possibility of spontaneous ignition in Butadiene popcorn polymer, which is
used as raw material and product in a chemical plant. A component analysis, thermogravimetric analysis, thermal stability
analysis, spontaneous ignition point measurement and accelerated velocity calorimetric analysis were performed. As a result
of analysis, various kinds of flammable components were measured and thermogravimetric analysis showed a weight loss
of 95.6% in air and 89.2% in nitrogen. As a result of the thermal stability analysis, heat generation started at 88 C in
the air atmosphere, and the heat generation rate increased sharply in the vicinity of the natural ignition point (220 C). The
heat generation started at about 70 “C in nitrogen atmosphere, and the two exothermic peak values were observed up to
450 C. As a result of accelerated rate calorimetry, there was no exothermic phenomenon, and the lowest ignition
temperature was 211.7 C as a result of analysis of natural ignition point. Based on the results obtained from the thermal
stability evaluation, it is considered that the possibility of inducing the thermal deformation of the column by the heat of
reaction is sufficient.
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Figure 1. Reaction scheme for 1,3-butadiene.
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Butadiene Popcorn Polymer®] b3} 91&/de) sk A+ 3

Table 1. Thermal Analysis Measurement Method

Measurement Method Measured Quantity Symbol Unit

Differential thermal analysis(DTA) Temperature difference AT K

Differential scanning calorimeter(DSC) Heat Flow Aq Joule/s = Watt

Thermo gravimetric analysis(TGA) Weight g (%) g

Thermo mechanical analysis(TMA) Length AL (%) m
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Figure 2. Semiautomatic autoignition tester (ZPA-3).
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Figure 3. Determination of solid spontaneous ignition.
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Table 2. Component Analysis Result of Butadiene Popcorn Polymer

f
]\;ilrrnnepl(e) Analysis Item Analysis | Unit
Benzene 2.59 %
Toluene 1.06 %
Butadiene |y jone 113 %

Popcorn
4,7-Methano-1-H-indene 44.98 %

Polymer
Methyl dicyclopentadiene 7.08 %
Naphthalene 2.66 %




Table 3. Thermo Gravimetric Analysis of Butadiene Popcorn Polymer

Butadiene Popcorn Polymer®] b3} 91&/de) sk A+ 5
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Figure 4. Thermo gravimetric analysis of butadiene popcorn polymer (in Air).
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Figure 5. Thermo gravimetric analysis of butadiene popcorn polymer (in Ny).
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Table 4. Results of Differential Scanning Calorimeter of Butadiene
Popcorn Polymer

. Extrapolation . .
Initiation o Maximum | Reaction
Initiation
temperature Temperature | Heat Remarks
Temperature
T Jig
Air 88 418 527 21,480 | Exothermic
- 71 93 136 134 Exothermic
278 271 406 387 Exothermic
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Figure 6. Results of differential scanning calorimeter butadiene popcorn polymer (in Air).
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Integral 151.37 mJ
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Onset 93,36 °C
Peak 136.21°C
Left Limit ~ 58.29°C
Right Limit 226,20 °C

s

T M 3
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//
Integral 437.56 m) 4
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Left Limit 27054 °C yd
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Figure 7. Results of differential scanning calorimeter butadiene popcorn polymer (in Ny).
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Table 5. Results of Accelerate Reaction Calorimeter of Butadiene
Popcorn Polymer

Butadien
Item Unit Popcorn
Ploymer
Temperature range (¢ 50~500
Atmosphere - Air
) Input g 4286
Evaluation ; C
condition Heating step 5
Wait time min 15
Whether Exothermi o
ether Exothermic or | ., . w
Endotherm
Exothermic Start (¢ Sl
Maximum Pressure bar 1.115
Analysis Final Temperature T 500
N f
Evaluation - one O,
Exothermic

ro

4.6 Butadiene Popcorn Polymer SiXHES0| 9|
Zi2(Column)Q| HE 71
Fed #2 e LA H7HDSO)ZE A F7]
B2)710 A 4tshab-g-do) 21,480 kikgol™, Als SH A
AR7|NFLE 255.6 kgm’|th SA516-602] EA 3 <A™
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Figure 8. Result of autoignition temperature of butadien popcorn
polymer.
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