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Photo 1. Textiles being dried outdoors.
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Photo 2. Inside the building before the fire.
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Table 1. Characteristic of sesame seed oil cakes

Characteristics Value Unit
Grain size 1680 ~ 1190 um
Density 379 kg/m®
Small 0.42
Weight of | Intermediate 0.70
sample by kg
container Large 1.01
Extra large 1.96
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Photo 4. Sesame seed oil cakes.

_37_



4-2. A FA
4-2-1. Q23
2o AT ARE AAdwsl AggA e MFEE Fig. 691 JERAL
W, Aduste s =4 A9 AW Photo 591 UEMRew, AF X
, Ay, gdexa FAEY 3
ANgE7l= FaFEded 2H8 s 4 WA= e Fig. 79
YelAh Algel 2y sidHo]E 300 meshel 2H Qg A FHS AF

telom, o oo R do] 12 AFoR FIEE 1 cmo M1

¢l Extra large® 7|3 A}-&3&}it).

2E=A A FA = AFRAF Konicsol & EC-5600S A&3t9ow, 7=
FAE Yokogawa Al ZARS] model 41515 B3 A exe} NEFA2E

AW 2Az Aoz SaES A,

il

Nmel i 2 FerE 245t AAgE 47 035 mme) 2%9)

_38_



tol Mol A%

o

28177} =

e

3k

(o=]
AA

_39_



J@

1
§
el

L

% 5@ %

-

/ |

%@) @ é =

Vm““ﬁmﬁ‘lr ®
®

Fig. 6. Schematic diagram of experimental apparatus

for spontaneous ignition temperature measurement.

_40_



©
(5]
a
£
=
(i
o
=
5
=

Photo 5. Experimental apparatus for auto ignition

temperature measurement.

_4’]_



Flg 7. Aﬁrm

_42_

= 300 mesh

stainless 3teell

.'I
-'

fgifﬁplé vessel.



4-2-2. A A EFHEA
Photo 62 TGA<®} DTA Ado] AEH AlAE T2 7] (ShimadzuA|
DTG-60/60H)2} EEA AZEY o] (ShimadzuA TA-60WS)E el o

QA= +19% o]|dtolt}.

>
2
14
of\
ol
s
i
N

Ir
>,
b
o,
ro
o
il
o
ﬁ
=
-z
K-
%0,
rlr

o
o
=
>
o

2,
)
=
el

A 4= Aok &mdk A R T HE7]|+= Parallel guide mechanism©]

AEE 71T=A, AR 9Ad wet shgo] Wk do] glew, A =t

Au pzegol: 248 435S UAD HolHz Qs ALEg o9}

Adstel ad 24 2 A, 28 Fo A4Ye FPste FH ol

_43_



Photo 6. Experimental apparatus for TG-DTA measurement.
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Fig. 11. Relation between time and temperature for
sesame seed oil cakes in 3 cm vessel(at

175 ).
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Table 2. Relation between critical spontaneous ignition temperature

and thickness in each sample vessel for sesame seed oil

cakes
1 )
2 x 103
alm] T K] 8, y 3 In 6"‘T;‘ T,
[kg/m”] oa K]
15 x 102 | 45066 .8-°59 2.2190
25 x 102 | 430.66 20.2434 2.3220
0.878 0.421
35 x 10| 41566 19.4996 2.4058
70 x 1072 400.66 18.0398 2.4959
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Greek Letters

Dimensionless reaction rate
Dimensionless critical reaction rate
Dimensionless distance
Dimensionless temperature
Density of mixture system
Density of sample

Dimensionless time
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Abstract

In order to determine the risk of spontaneous ignition of sesame seed
oll cake, the spontaneous ignition temperature according to the thickness
of the sample container was measured, and through the critical ignition
temperature, the apparent activation energy was calculated. In addition, to
identify the physical characteristics of sesame seed oil cake, the thermal
ignition characteristics of TG-DTA were analyzed, which led to the

following conclusions.
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(1)

The thermogravimetric measurement of sesame seed oil cake showed
that the mass was reduced by 0301 mg when the temperature
increased from 27.86 C to 201.50 T, and it was reduced by 10.676 mg
when the temperature changed from 201.50 T to 429.00 C. In addition,

from 42950 C to 900.10 C, the mass was reduced by 6.194 mg.

(2) The differential thermal analysis of sesame seed oil cake showed that

(3)

(4)

5.35 J of heat was generated at the first exothermic peak of 373.55~
47565 C, and 1.79 J was generated at the second exothermic peak of

512.91~580.61 C.

When the thickness of the sample container was 3 cm, the
spontaneous ignition temperature of sesame seed oil cake was 180 T,
and the non-ignition temperature was 175 C. The critical ignition
temperature, which i1s the mean of the ignition temperature and

non-ignition temperature, was 1775 C.

When the thickness of the sample container was 5 cm, the
spontaneous ignition temperature of sesame seed oil cake was 160 T,
and the non-ignition temperature was 155 C. The critical ignition
temperature, which i1s the mean of the ignition temperature and

non-ignition temperature, was 157.5 C.
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(5)

(6)

(7)

(8)

When the thickness of the sample container was 7 cm, the
spontaneous ignition temperature of sesame seed oil cake was 145 T,
and the non-ignition temperature was 140 C. The critical ignition
temperature, which i1s the mean of the ignition temperature and

non-ignition temperature, was 1425 TC.

When the thickness of the sample container was 14 cm, the
spontaneous ignition temperature of sesame seed oil cake was 130 T,
and the non-ignition temperature was 125 C. The critical ignition
temperature, which i1s the mean of the ignition temperature and

non-ignition temperature, was 1275 C.

In order to predict the spontaneous ignition temperature according to
the capacity of the sample container, the critical ignition temperature
could be predicted at approximately 42 C when the diameter of the

container was 1 m.

When the thickness of the sample container was 3 cm, the time to
reach the maximum temperature of 242 C was 3 hours 6 minutes, and
when the thickness was 5 cm, it took 10 hours 54 minutes to reach the

maximum temperature of 280 C. In addition, when the thickness of the
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9)

sample container was 7 cm, it took 19 hours 23 minutes to reach the
maximum temperature of 312 C while it took 49 hours 23 minutes to
reach the maximum temperature of 394 C when the thickness was 14
cm. The reason that it took longer to reach the maximum temperature
when the container was thicker was because the heat transfer from the

surface of the container to the center was more difficult.

The ignition delay time according to the thickness of the container
was 2 hours 24 minutes when the thickness was 3 cm and 8 hours
48 minutes when it was b cm. In addition, when the thickness was 7
cm, the ignition delay time was 10 hours 30 minutes and when the
thickness was 14 cm, it was 13 hours 30 minutes. The reason that
the 1gnition delay time was longer when the container was thicker
was also because the heat transfer from the surface of the container

to the center was more difficult.

(10) The apparent activation energy of sesame seed oil cake was

calculated using the Frank - Kamenetskili parameters and the critical

ignition temperature, and 97.10 kJ/mol was obtained.
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