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Abstract— Activated carbons, modified by oxygen and ammonia treatment, were tested for their catalytic ac
tivity in the SO, adsorption. The modified activated carbons showed higher SO, adsorption capacity compared
with the untreated activated carbons. In this study the surface of activated carbon was modified to introduce
the surface oxygen and nitrogen functional groups from NH, and/or O,treatment. In this experiment the conditions
of modification varied with the NH, concentrations(0~25vol%) and temperature (473~1273K) of the furmace,
which directly affect surface functionalities, elemental composition, surface area and pore structure. The adsorption
capacities were measured in an electric torsion balance(Cahn 2000). The activated carbons were characterized
by temperature programmed desorption(TPD), Fourier transform infrared spectroscopy(FTIR), and acid-base ti-
tration. The maximum capacity of SO, adsorption of the carbon sample(SO, mg/m’ surface area) was obtained
in the temperature range of 973~1173K. The activated carbons, treated with NH,(up to 25% with O, 3% of
fixed amount), adsorbed SO, about 48% more than the untreated activated carbons.
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Fig. 1. O,-NH, mixed gas treatment.
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Fig. 2. Schematic diagram of the experimental apparatus for SO, adsorption.
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Table 1. Experimental conditions.

0O, -NH; Treatment Condition| Burn-off |Surface Area | Adsorption Ultimate Basic Groups
Gas inlet N, Bal.| Temp. , 150C 200min Analysis (meq/g-cat)
Sample 0, %) |NH,(@®)| (©) (%) (m’ /g-cat) | (S0,mgm’SA)| O(%) | N(%) | Titration
5—-0 Original Sample 8% 0.06 2672 (03°13F] 087
S—15 0 0 8 909 0.068
S-3 1 13 940 0.067
S—6 3 0 800 14 989 0.106
S—8 5 18 940 0.158
S5—27 1 15 857 0.093 2724 0.71 117
S—23 5 15 910 0.098
S—11 3 10 800 13 900 0.106 1.23
S—20 15 13 913 0.114 2701 157 1.27
S—26 25 12 980 0.1
S—16 200 6 888 0.059 2586 | 0.3°}3} 123
S—21 400 8 951 0071
S—17 500 13 899 01 127
§-31 3 15 700 13 902 0.127
5—20 800 13 913 0.114 2701 157
S—18 900 17 897 0.129 28.73 1.58 1.33
S—22 1000 20 868 0.086
S—19 NH, OH Sol. Treated Sample 983
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Fig. 3. Effect of the surface area(m’ /g-cat.) on the SO,
adsorption of the activated carbon with O, -NH, (CO,
adsorption at 298K).

AT & LEEe AT B4l FAHE A
o2 o]l 4 Qlch o] AL 3 7] FAAA
7tae ¥2 A%E BMde 52 9& AY A9
2HE &% 5 o

oluix|B¢ x4 H1E 1995 5%

Burn—Off (%)

Fig. 4. Effect of the bum-off(%) on the SO, adsorption
of the activated carbon treated with O, -NH; (treatment:
3% O, and 0~25% NH,, 1.31ml/min, 473~1273K,
4.5hr, adsorption: 1500ppm SO, , 3% O,, 7% H, O and
N, bal, 1)/min, 200min).
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Fig. 11. Effect of the thermal treatment on the SO,
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