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Abstract : The impregnated activated carbons were prepared by the incipient wetness
method with the contents of KIOs; varied from 1.0~10 wt% as the impregnation material.
The specific surface area and micropore volume of the rice hulls activated carbon were
2,600~2,800 mz/g and 11~14 cc/g, respectively. With increasing the contents of
impregnation materials, the surface area and micropore volume decreased by 3~21%.
However, The amounts of hydrogen sulfide adsorbed increased by 2.1~2.8 times depending
on the impregnation content. The optimum contents of KIO; were 2.4 wt%. Although the
breakthrough time and adsorption capacity of hydrogen sulfide decreased with increasing
temperature in the case of the unimpregnated activated carbons, they increased by 1.2~3.2
times for the case of the impregnated activated carbons. The optimum aspect ratio(L/D)
was 1.0 and the adsorption amount of hydrogen sulfide enhanced with increasing the gas
flow rate. The regeneration temperature was determined as 400C from the TGA
experiment. The adsorption capacity of hydrogen sulfide with the impregnated activated
carbon decreased gradually as the regeneration continued. The hydrogen sulfide adsorption
amount of the regenerated activated carbon up to 4 times was still higher than that of
the unimpregnated activated carbon.
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Table 1. Effect of KOH Amount on Specific Surface Area and Pore Size Distribution of

Activated Carbons

Sample Surface area Pore diameter Pore volume (cc/g) Yield
(KOH:Char) (m*/g) (A) ~ 2 A 20 ~ 2000 A (%)
1:1 565 14.8 0.305 0.112 244
2:1 1,355 164 0.608 0.243 213
4:1 2,823 18.0 1.415 0.353 176
6:1 2,780 18.0 1.374 0.873 10.7
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Fig. 1. Specific ~ surface area and H,S
adsorption amount of impregnated
activated carbons as a function of
KIOs3 impregnation content.
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Fig. 2. H,S adsorption capacity of impregnated
activated carbons at different
temperatures.
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Table 2. HyS Adsorption Amount of Impregnated and Pristine Activated Carbons at

Different Temperatures

H2S adsorption amount of pristine

HyS adsorption amount of

Temf)%r;a ture activated carbon impregnated activated carbon
(mg/g) (mg/g)
27 36 99
50 31 219
80 26 379
150 17 419

..75_



Vol. 20, No. 1 (2003)

o

Outlet / Innet Concentration [C/Co]

100 200 300 400 500 600

Breakthrough Time [min]

o

Fig. 3. HyS adsorption capacity of impregnated
activated carbons at different
temperatures.
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Fig. 4. Breakthrough curves of impregnated
activated carbons with various aspect
ratios.

Table 3. HoS Adsorption Amount of
Impregnated Activated Carbons with
Various Aspect Ratios

Aspect ratio H2S adsorption amount

(L/D) {mg/g)
0.53 76
1.0 9
21 9
27 93
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Fig. 5. H»S adsorption capacity of impregnated
activated carbons with various flow
rates.
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Table 4. H,S Adsorption Amount of
Impregnated Activated Carbons with
Various Flow Rates

Flow rate H>S adsorption amount
{ml/min) (mg/g)

16 50

44 99

76 109

108 130
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Table 5. HsS Adsorption Amount of
Impregnated Activated Carbon with
Consecutive Regenerations

Number of H,S adsorption amount
regeneration (mg/g)
Fresh 99
1 97
2 87
3 78
4 63
5 29
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