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Abstract — Sesame seed oil cakes are classified as the animal or plant origin among the flammable liquids, and the fire
occurs due to the spontaneous ignition through the accumulation of heat during the storage of residues after the extraction
of sesame oil. In order to elucidate the cause of the spontaneous ignition of sesame seed oil cakes, the thickness (3 cm, 5 cm,
7 cm and 14 cm) of the sample container was varied, and the spontaneous ignition temperature was measured depending
on the storage volume. Thus, the spontaneous ignition temperature was measured to be 180 °C at the thickness of 3 cm,
160 °C at 5 cm, 145 °C at 7 cm and 130 °C at 14 cm. As the thickness of the sample container increased, the critical ignition
temperature decreased, and the induction time to spontaneous ignition and the time to reach the maximum temperature
became longer. Furthermore, the apparent activation energy by the critical ignition temperature, which is the average
temperature-of ignition and non-ignition, was 97.10 [kJ/mol]. With these data, ignition characteristics of sesame seed oil
cakes were determined.

Key words: Sesame seed oil cakes, Thickness, Spontaneous ignition temperatures, Ignition delay time, Apparent activa-
tion energy
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Fig. 1. TG-DTA analysis of sesame seed oil cakes.

Fig. 2. Schematic diagram of experimental apparatus for spontaneous
ignition temperature measurement.
1. Electric furnace 6. Sirocco fan
2. Sample 7. Heater
3. Program controller 8. Fan
4. Temperature recorder 9. Chromel-alumel thermocouple
5. Relay switch

A ZAF Konics2] EC-56002 AFE- 51901, 7]
Yoko gawa®] model 415124 A5 FHE 2
= 3’]63 71E5AE ARSI AE5A 02 71531 S Skt
= e te] IR YAkS AR dleH,
+ 300 meshQ! Z~ElQIE] A o 7 AT 3k
FRE ok | cm? 1o g dAAA drdo] U

O 2 A 3

(O8]

= =2

AFE7]= 017F 20 em, 0] 20 em, F717} 3 em&] Small 4
719} FA7F 5 emQ! Intermediate €71, 3°] 7 em?Q] Large$7] W
FA7) 14 em?] Extra large 8715 ARSI

3-3. '.%.4%'!“*[16]

T2z LA )EAF o] &ate] Adstuat sh=
sk, U&ZA Tl IAES
EEYL dAdE ANEY &7 4
2ot

ALe] bt} nEksle] RS FUSE 2 olA 374 o)l A
Porg N5 FAES Wstel A T8 F A=A Az
H3E FRlsto] AAsigict.

A& TN W] Al57) Wekeh HAR e AR
7} APt H U2 w o] H T E WA TR st o] &
33} A E T8kt o] &-3F3ATE. Bt wElke) vsle] %
zto)7h 5o W A3-E TR

4, Zn} 3

Ml

4-1. 8712 FHoll w2 XRILsRE

4-1-1. A1 58717} 3 em¥ 45

A& E719 FAZL 3 emY ) AFEE A5 RS 042 kgS F
Z18to] ApAdtsle =8 33t Fig. 32 175 °CollA] v]2-sl
25 o] AEE YERNG S 1, Fig. 4= 180 °CollA] wr3l¥ SA-e
LERASITH

Fig. 32> A A1 2F 3 oF [A|I7F 1287 of] 2591 175 °Cell
Sl oL, 50817 o) A Asto] ks A] ekgko, R
TR} ok 10 °C A Ve

Fig. 4 1AIZF 1837l @@%EOL 180 °Cell =233 o, 3
AIZE 6ioll H A EhE T 242 °CE 7153191 01, AlZto] ZF}gte]

Korean Chem. Eng. Res., Vol. 59, No. 2, May, 2021



g T - AR - AT
350
300
~ L
o r
S 250 +
S c
=] C
2 200 {
ﬂ -
- 5
2, 150
g

& 100 4

—— Sample temperature

50 1 Setting temperature

0+ : . e

0 10 20 30 0 4
Time(hr)

Fig. 3. Relation between time and temperature for sesame seed oil
cakes in 3 cm vessel (at 175 °C).
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: Activation energy of reaction [J/mol]

: Shape parameter [-]

: Heat conductivity of body [W/m-K]

: Heat of reaction per unit mass [J/kg]

: Universal gas constant [J/mol-K]

: Time [sec]

: Mean temperature of internal system [K]
: Ambient temperature [K]

: Critical auto ignition temperature [K]

: Coordinate [-]

Greek Letters

: Dimensionless reaction rate [-]

: Dimensionless temperature [-]

: Dimensionless distance [-]

: Density of mixture system [mol/m?]
: Dimensionless time [-]

: Density of sample [kg/m®]
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