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Abstract : In this study an optimization of the preparation conditions of activated carbon with a ternary metal ion material to
treat H,S, which is classified as a representative odor substance, was carried out. For a metal ion material for enhancing the
adsorption performance of hydrogen sulfide, performance enhancement was confirmed by combining Li and Fe or a ternary
combination (K, Li, Fe) based on KI, which is a substance promoting hydrogen sulfide adsorption performance. Also, it was
determined by XRD analysis that the reaction of each active substance with H,S was because of binding. The adsorption
performance increased more than 3 times with heat treatment of the adsorbent with nitrogen compared with heat treatment
with air. The maximum adsorption constant (qm) value of the optimum adsorbent was 97.07, which is 6 times higher than that
of the existing K-based impregnated activated carbon. It was confirmed that the objective adsorption amount (0.3 g g") was
secured by an equilibrium between the mass transfer rate and adsorption rate. From the results, it was confirmed that the
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performance improvement was noticeable even when activated carbon with a reagent grade activated carbon particle size was
modified. It was confirmed that the adsorption performance exists at high relative humidity levels of 60 and 100%, and the
optimized preparation can be applied to a wet process such as a scrubber downstream.

Keywords : H,S (hydrogen sulfide), activated carbon, active metal ion, adsorbent, odor
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Figure 1. Schematic diagram of H,S adsorption test reactor.

Table 1. Experimental condition in a fixed bed reactor

Conditions Values
Particle size (pum) 359
Temperature (C) 25
Inlet gas conc. 03 (%) 21
(N, Balance) H,S (ppm) 20
Absorbent loadings (g) 0.03-0.1
Total flow (mL min™) 500
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Figure 2. Effect of the various activation materials on adsorption
amount of H,S (g g') for impregnated activated carbon
adsorbents. (Experimental condition: H,S =20 ppm, O,
=21%, R.H =50 - 60%, adsorbent loadings = 0.03 g).
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Figure 3. XRD patterns of fresh and reacted adsorbent active metal precursor. (A: KI, B: Fe(NOs);-H,0, C: LiNO3)
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Figure 4. Effect of the heating gas condition on adsorption amount
of H,S (g g™") for impregnated activated carbon adsorbents.
(Experimental condition: H,S =20 ppm, O, =21%, R.H
=50 - 60%, adsorbent loadings = 0.03 g).

Figure 5. SEM images of different heating gas for activated carbon
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Figure 6. XRD patterns of activated carbon adsorbents.
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Table 2. The factors of isothermal adsorption (Freundlich, Langmuir)
Freundlich Langmuir
K; n! R? O, b R?
170.06 0.1453 0.8731 96.15 1,156 0.9463
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