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A Study on Spontaneous Ignition of Painting Waste
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ABSTRACT

The characteristics of spontaneous ignition of painting waste was investigated at constant

ambient temperature in oven.

As the results of experiments, the spontaneous ignition temperature decreased as the sample
vessel became large, and the spontaneous ignition temperature of the sample in small, interme-
diate and large vessels was 1655TC, 1445C and 1345 respectively.

The apparent activation energy calculated by the Frank-Kamentskii’s thermal ignition theory

was 34.73 kcal/mol.
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1. Electric furnace 2.Sample 3. Cold junction
4. Program controller
6. Relay switch

8. Heater 9. Fan

5. Temperature recorder
7. Sirocco fan
10. Chromel~Alumel thermocouple

Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Composition of the used painting waste

Chemical material Contain content (%)
Alkyd modified urethane resin 17
Zinc phosphate
Titanium dioxide
Talc
Iron oxide yellow .

Xylene
Toluene
Methy! alcohol
Additive
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Table 2 Relation between critical spontaneous ignition
temperature and thickness in each sample
vessel
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a(m) T (K)| 6.

c

8.T.2 <103 K !
m( 2 ) 7 x10%K ]

15%107% | 43866 204367 2.2797
25%107% | 41766 | 0.878| 193170 2.3043
35%1072 | 40766 18.7467 2.4530
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Fig. 2 Relation between time and temperature
(sample vessel size 20cm % 20cm X 3cm)
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Fig. 3 Relation between time and temperature
(sample vessel size 20cm X 20cm X 3cm)
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Fig. 4 Relation between time and temperature
(sample vessel size 20cm X 20cm X 5cm)
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Fig. 5 Relation between time and temperature
(sample vessel size 20cm % 20cm X 5em)
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Fig. 6 Relation between time and temperature
(sample vessel size 20cm X 20cm X 7cm)
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Fig. 9 X-ray diffraction pattern of the used painting
waste
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: pre~exponential factor of Arrhenius equa-

tion [~]

*half thickness of sample vessel [cm)

* activation energy of reaction [cal/mol]

*heat conductivity of body [cal/cm.s.k]

: heat of reaction per unit mass [cal/g]

universal gas constant [cal/g.mol]

- ambient average temperature {k]

:critical spontaneous ignition temperature

k] '

dc - critical Frank-Kamenetskii parameter for
constant ambient temperature [-]

K :thermal diffusivity [em’/s)
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