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In order to understand and to propose a countermeasure for fires caused by accumulations of a huge amount of disaster waste
(rubble), thermogravimetry — differential thermal analysis, high sensitivity calorimetry and gas chromatography were performed. It
was found that the small heat generation by fermentation was one of triggers of the fire. We concluded that fermentation inside

domestic waste, such as rotten tatami has the highest potential for the spontaneous combustion.
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Photo.1 Fire of rubble pile at Yuriage, Natori.
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Fig.1 Monthly occurrence of rubble fires *” (March 11, 2011
~March 12, 2012).
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Photo.2 Example of tests sample (Tatami at Yuriage).
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Fig.2 TG-DTA results for Yuriage rotten tatami.
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Fig.3 TG-DTA results for Yuriage wood chip, TG curve was
disturbed by strong heat generation at around 400 °C.
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Fig.4 TG-DTA results for Kodukahara rotten tatami.
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Fig.5 TG-DTA results for Kodukahara tatami.

Table 1 Mass loss at 100 °C and decomposition temperature
(TG-DTA results).

Mass loss at Decomposition
Sample 100°C (%) temperature (°C)
Yuriage rotten 49.0 160.7
tatami
Yuriage wood chips 12.1 163.5
Kozukahara rotten 16.6 166.8
tatami
Kozukahara Tatami 9.1 1713
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Fig.6 C80 results for Yuriage rotten tatami.
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Fig.7 C80 results for Yuriage wood chip.
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Fig.8 (80 results for Kozukahara rotten tatami.
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Fig.9 C80 results for Kozukahara tatami.

Table 2 Heat generation onset temperature (C80).

Heat generation
Sample o
onset temperature (‘C)
Yuriage rotten tatami 28.96
EOG Yuriage rotten tatami 432
Yuriage Wood chip 29.44
EOG Yuriage Wood chip 52.3
Kozukahara rotten tatami 25.52
EOG Kozukahara rotten
. 452
tatami
Kozukahara Tatami 84.23
EOG Kozukahara Tatami 85.35
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Photo.3 Slope covers to restrict oxygen inflow.
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Fig.10 TAM results for Yuriage rotten tatami.
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Fig.11 TAM results for Yuriage wood chip.
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Fig.12 TAM results for Kozukahara rotten tatami.
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Fig.13 TAM results for Kozukahara tatami.

Table 3 Heat generation at 50°C (EOG untreated samples).

Heat Heat Heat
Sample generation generation generation
(J/g) 0-24h | (J/g)24-72h | (J/g) 0-72 h
Yuriage rotten 11.59 224 13.83
tatami
Yuriage rotten tatami
+Distilled water 13.88 3.11 16.99
20%
Yuriage Wood chips 4.76 6.30 11.06
Yuriage Wood chips
+ Distilled water 12.28 1.88 14.16
20%
Kozukaharg rotten 1376 306 16.82
tatami
Kozukahara rotten
tatami + Distilled 16.31 6.54 22.85
water 20%
Kozukahara Tatami 2.13 1.21 3.34
Kozukahara Tatami
+ Distilled water 13.18 11.17 24.35
20%
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Table 4 Results for emitted gas from samples measured by
GC.

Sample Gas concentration (Vol. %)

P 0, N, H, CH, [ co,
Yuriage 1.75 77.43 0.082 0.063- 17.32
rotten 19.02 - - - -
tatami

Yuriage 0.98 72.81 0.10 - 20.19
rotten
tatami 18.39 71.75 - - 0.86
+Distilled
water 20%
Yuriage 1.49 73.26 1.12 - 18.45

Wood chips 19.85 77.65 - - 0.05

Yuriage 1.55 69.62 0.029 - 22.78

Wood chips

+ Distilled 19.47 76.97 - - -

water 20%

Kozukahara | 5-34 73.79 - - 0.11
rotten 20.30 77.63 - - -
tatami

Kozukahara | 1.47 78.53 0.084 - 14.91
rotten

tatami + 20.29 76.68 - - -
Distilled

water 20%

19.23 77.98 - - 0.12

Komukabara | 1955 | 7702 | - ; 0.05

atami

Kozukahara | 13-59 77.55 0.021 - 5.52
Tatami

+ Distilled 19.65 76.54 - - -

water 20%

Remark : In the table, upper columns are of EOG untreated materials and
lower columns are of EOG treated materials.
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Fig.14 Combustion mechanism in stored waste.
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5.2.2 HATEFDOFEREZOTEOME
BRTHEUZKED HEITHESR Y AEH ST
WA, DN TEAOFEEANRKRD LTV D, JALIT
BriE NESLERBIIZET 3 Fh NS 22 > THT DI TV D HFFE T
%, WO T > =GB ICEBORICAE M OB b D -
DIZHHEDOREN EOREET O, £, BEICL DR
BN ARAENDH D DML NS T2 HICHONW TR THEER
HED TIThbIL T\, ZAEBALERE (Refuse Derived
Fuel: RDF) 0K F » 7’0 & 9 7 AR EHZ b4,
AR OEIG NS L, KRfERMEIT NS W E N2 D08,
DS THICI, BEICHEIZED R TOH RAEEEE, i
BETTHR 6O L T T OIS SR &, AIRPE T 2 DFEA T
Ko TBRFHNRETRY, +ORBRENKER->TH
SHERH L, W
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