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A Study on the Spontaneous Ignition Characteristics
and Ignition Temperature Estimation of Activated Carbon

A
Jae-Wook Choi

ABSTRACT

The critical spontaneous ignition temperature for activated carbon were observed by performing
experiments for granulated activated carbon with varying the period.

As the results of the experiments, the critical spontaneous ignition temperature according to period of
0.5hr, 1.5hr and 2. Shr was 177.5C, 176.5%C and 172.5TC respectively, and the approximate expression
of the critical spontaneous ignition temperature obtained for ambient temperature amplitudes was as
follow ;
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Table 1 Composition of the used granulated activated
carbon

Ash | Fixed carbon

Volatile material lodine value

1.94% 83.43% 14.63% 216.00mg/g

Table 2 Physical properties of the used granulated

activated carbon
Heat conductivity K|3.9%x107% Kcal/m.s. K
Specific heat C,{0.25 Kcal/kg. K
Packing density £ |5.2x10° Kg/m®
Thermal diffusivity % 13.0X1077 m*/s

Where, #=K/C, °
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Table 3 Experimental results for sinusoidally varying
temperature at amplitude 10C (vessel size

: 20cmX20cmX3cm)
Exp. | Period Period lgflil.ion Sample ;Maximum' temp.| .lgnilk.m CSIT
average | distin- | center tecording | induction
No. | (he) ) R o )
temp.{C} ction |temp.(T} time(min} |time(min)
1 177 | Non. 183 236 -
2105 178 Ign. 428 378 218 | 177.5
3 180 Ign. 447 312 214
4 176 | Non. 189 264 -
5115 177 Ign. 441 343 265 {176.5
6 178 Ign. 434 320 279
7 170 | Non. 177 291 -
8 172 | Non. 187 277 -
2.5 172.5
9 173 Ign. 433 371 272
10 174 Ign. 442 368 268

where, Non. : non-ignition
Ign. . ignition

CSIT  :critical spontaneous ignition temperature
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Fig. 1 Relation between period and temperature

(sample vessel size : 20cmX20cmX3cm,
sample size : —8/+12mesh, amplitude
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Fig. 2 Temperature records for non-ignition of activated
carbon

(sample vessel size : 20cmX20cmX3cm,
sample size | —8/+12mesh, period : 0. Shr,
amplitude : 10C, average temp. : 177C)
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Fig. 3 Temperature records for autoignition of activated
carbon

(sample vessel size : 20cmX20cmX3cm,
sample size . —8/+12mesh, period : 0. 5hr,
amplitude : 10C, average temp. : 178°C)
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Fig. 4 Temperature records for non-ignition of activated
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carbon

(sample vessel size : 20cmX20cmX3cm,
sample size . —8/+12mesh, period : 1. 5w,
amplitude : 10°C, average temp. : 176C)
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Fig. 5 Temperature records for autoignition of activated

carbon

(sample vessel size : 20cmX20cmX3cm,
sample size . —8/-+12mesh, period - 1.5hr,
amplitude : 10C, average temp. : 177C)
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Fig. 6 Temperature records for non-ignition of activated
carbon

(sample vessel size : 20cmX20cm><3cm,
sample size . ~8/+12mesh, period : 2. 5hr,
amplitude : 10°C, average temp. : 172C)
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Fig. 7 Temperature records for autoignition of activated

carbon

(sample vessel size : 20cmX20cmX3cm,
sample size : —8/+12mesh, period . 2. Shr,
amplitude : 10C, average temp. : 173C)
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sample size . —8/-+12mesh, amplitude : 10C)
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a . half thickness of sample vessel [cm]
A constant obtained from experimental

value (-]
B : constant obtained from experimental

value (-]
C, : specific heat [cal/g.K]
E : activation energy of reaction  [cal/mol]
K ! heat conductivity of body  [cal/cm.s. K]
P period [hr]
R ! universal gas constant [cal/mol. K]
t time [sec]
T ' temperature of system K]
T, ' temperature of surround [X]

J2la X%

& ! dimensionless reaction rate {-]
8. :critical Frank-Kamenetskii parameter

for constant ambient temperature  {—]
8.(e, @) :crtical Frank-Kamenetskii

parameter for ambient temperature

variation (-]
€ dimensionless amplitude {-]
# : dimensionless temperature -]
Ome - critical ignition temperature rise |l
x . thermal diffusivity fem?/s)
§ ! dimensionless distance [-]
P packing density [g/cm?]
T dimensionless time (-]
X  :values obtained from (Eq.10) [-]
@ dimensionless angular velocity -1
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