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Thermal Ignition of the Activated Carbon Used for

Waste Treatments”

by Haruhiko ITAGAKI* and Toei MATSUDA**

Abstract : Thermal ignition properties were tested for the activated carbons adsorbed with sulfur
oxide (SO,), nitrogen oxides (NO,, N,0) or fluorine (F,) by using a differential scanning calorimeter
(DSC) and an Accelerating Rate Calorimeter (ARC), to clear the thermal reactivity of the activated
carbon used for waste treatments. The activated carbons selected in this paper are used for chemical
experiments, for gas chromatgraphy and for refinement/purification in industries.

For DSC tests, the activated carbon that adsorbed 81 ppm nitrogen dioxide or 0.08% fluorine in air
shows a dangerous thermal reactivity, while the activated carbon without adsorption of any chemical
substance can hardly ignite by itself. When the concentration of nitrogen dioxide in air increases to
10%, the exothermic onset temperature drops to around 47°C, and calorific value increases to 104
cal/g for DSC tests. For ARC tests, the sample adsorbed with 10% nitrogen dioxide in air initiates
self-heating at around 30°C, and the exothermic reaction continues up to the temperature of 150°C
intermittently, though the self-heat rate does not increase. For higher concentrations of nirtogen
dioxide than 409%, the activated carbon changes to redhot, then it ignites by itself during the adsorption.
Cautions should be paid in selecting the kind of activated carbon, size of adsorption column, flow rate
and concentration of processing gas to prevent explosion/fire accident, when oxidative gases are

treated with activated carbon.
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Table 1 Use and characteristics of samples.
HESH ORI
Sample Shape A use and chracteristics
A Powder Chemical reagent, Highest grade, Volume median diameter 30 um
B Powder Chemical reagent, Volume median diameter 27 um
C Granule Gas chromatogaraph column, 60 mesh
D Molded Industrial, Catalyst base, Little impurities
E Molded Industrial, Solvent withdrawal, Appropriate micro-pore for gas adsorption
F Smashed Industrial, Gas refinement, Good for low concentration of impurity
G Smashed Industrial, Gas refinement/withdrawal, Stench elimination
H Molded Industrial, Solvent withdrawal, Good for longer use
I Molded Industrial, Sulphide elimination, High oxidation catalyst
J Smashed Industrial, Gas purification, Air cleaner
Table 2 Ultimate analysis of samples. EA1108 &) To47 L= fR % Table 2 12" d, RESD
LRSI ) T TR ) - "
BRRBOTRAS X B, F,J 03 >0RED 9% L, ZRLISD 80%8
g Composition {wt. %) BD2ODIINV—THb b, BESICOWTIL,
1 N D
B s - N o | Total EHBEORIBIRT 5700 TEHO b DFEL T
% |75 = e Eny S g =
A 79.38 | 179 | 083 | 865 | 90.65 EBoT é?*it%iu’ﬁﬂA@ TNOR
B 9163 | 025 | 010 | 430 | 96.28 WETH 2 DHHEIZD <,
C 77.50 0.48 0.15 5.24 83.37
D 80.63 | 082 | 027 | 235 | 8407 22 fHEEEHTR
E 82.27 0.52 0.19 1.74 84.72 . .
F 91.16 | 0.34 | 0.17 | 3.03 | 94.70 REEREA A 121X, RRIEERUBEOH 0 5 ZERRIY
i | e | Tas | o1s | 465 | sl ELTNO, £ NOE, mmmimL LT S0, 2,
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Fig. 1  Temperature rise of the activated carbon in
flowing nitrogen dioxide in air.
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Fig. 2 DSC curves for the activated carbon (Sample A)
adsorbed with nitrogen dioxide using various cells
(NO2 100 ppm in N2).
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Fig. 3 DSC curves for the activated carbon (Sample A)
that adsorbed various gases.
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Table 3 Calorific values by DSC for the activated
carbons (Sample A, B and C) that adsorbed
various gases.

BEHRAEERE S EiEERD DSC HETH
RS

Adsorbed gas Calorific value (cal/g)
in air . A B c
Non-adsorbed Non Non Non
N2O 10% 9.6 — —
NoO 1% 9.9 — 0.9
SO0, 1% Non Non ¢Non
Fq 0.08% 8.6 — 5.8
NO2 10% 104.4 95.6 117.6
NOs 1% 8.3 7.8 5.1
NO2 0.5% 6.0 12.6 6.1
NO2 81 ppm 4.7 — 10.9

Table 4 Exothermic on-set tempetature by DSC for the
activated carbons (Sample A, B and C) that
adsorbed various gases.

ZEHRA LS S BEHRO DSC BIETH

REGIRIRAE
Adsorbed gas | On-set temperature (°C)
in air A B C
Non-adsorbed >500 >500 > 500
N3O 10% 160 — —
N2O 1% 174 — 183
S0, 1% > 500 > 500 > 500
Fy 0.08% 150 — 127
NOs 10% 47 60 65
NOs 1% 54 60 66
NO2 0.5% 102 123 80
NO2 81 ppm 141 — 127
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Fig. 4  Self-heat rate vs. temperature in ARC tests
for the activated carbon that adsorbed nitrogen
dioxide in air and non-adsorbed carbon.
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Fig. 5 Pressure vs. temperature in ARC tests for the
activated carbon that adsorbed nitrogen dioxide in
air and non-adsorbed carbon.
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