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Abstract — There has been a report of fire and explosion accident in regenerated thermal oxidizer (RTO).
This paper was to investigate accident causes of RTO in the resin re-treatment process. The experiments
carried out physicochemical properties and thermal stability analyses by using flash point tester, flammable
range apparatus, autoignition tester, GC/MSD and thermal screening unit. We inferred causes of fire and
explosion from the regenerated thermal oxidizer to prevent an accident of its process.
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Fig. 1. Outline of RTO facilities.
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Table 1. Operating conditions of GC/MSD.

Classification Operating conditions

System

Gas chromatography Hewlett Packard 6890N

Agilent 5983N MSD

Detector .
(mass selective detector)

DB-624

Capillary column
(0.32 mmX 1.8 zmX 60 m)

Operating condition

Injection mode Split (20:1)

Injection volume 0.5/

Carrier gas He 1.2 m//min

Electric energy 70 eV

Resulting EM voltage | 1670
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Table 2. Results of flash point.

Flash |Standard

Run 2| Run 3 .
point | dev.

Classification| Run 1

Flash point

190°C { 192°C | 190°C | 190°C | 1.5°C
measured

Table 3. Analysis results of samples.

.. | Peak
Materials QI(X;I) ;ty area | Cas No.
(%)
1 | Naphthalene 93 | 475 | 91-20-3
2 | Naphthalenedicarbonitrile] 91 4.61 | 613-46-7
3 | Benzene 95 2.03 | 71-43-2
4 | Hexadecanoic acid 97 1.27 | 57-10-3
5 | Pentadecanenitrile 95 0.98 [18300-91-9
6 | BENAZOL P 98 0.87 |2440-22-4
7 |Butane 98 | 0.86 | 106-97-8
8 | BISPHENOL 94 0.79 | 80-05-7
%47 A= A 8E 190°C~200°CE X3 3 28 3
29
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Table 4. Lower flammable limit of samples with molecular

weight.
Amount of | Density |Molecular weight LFL
sample (m/)| (g/cm’) |estimated (g/mol) (%)
50 7.24
100 3.62
0.425 1.12
150 241
200 1.80
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Table 5. Results of auto ignition temperature(AIT).

Run 1 Run 2 AIT
388°C 386°C 385°C

Classification
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Fig. 2. Results of test samples of thermal screening unit.
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