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Abstract —The adsorption properties of the activated carbon-based adsorbents were studied to remove COS
emitted from SO, catalytic reduction process on the integrated gasification combined cycle (IGCC) system in
this work. Transition metal supported catalysts and mixed metal oxide catalysts were used for the SO, catalytic
reduction. The mechanism of COS produced from the SO, reduction and the COS concentration s according to
the reaction temperature were investigated. In this study, an activated carbon and a modified activated carbon
doped with KOH were used to remove the very low concentration of COS effectively. The adsorption rate and
the breakthrough time of COS were measured by a thermo gravity analyzer (TGA, Cahn Balance) and a fixed
bed flow reactor equipped with GC-pulsed flammable photometric detector (PFPD), respectively. It was
confirmed that the COS breakthrough time of the activated carbon doped with KOH was longer than that of an
activated carbon. In conclusion, the modified-activated carbon having a high surface area showed a high
adsorption rate of COS produced from the SO, reduction.
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Table 1. Particle size and BET surface area of various adsorbents

Adsorbents Al-AC Al-AC-KOH TIAE-AC IAE-AC-KOH
. Diameter 0.32 mm Diameter 0.32 mm
4 4
Size 2040 mesh 20-40 mesh Thickness 0.8 mm Thickness 0.8 mm
BET surface arca 602.6 998.8 745.8 1091
(m’/g)
Company Aldrich Co. Aldrich Co. - -
Pretreatment of
4% KOH X © X ©
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Figure 1. Schematic diagram of experimental apparatus for COS adsorption : (a) TGA,
(b) Fixed-bed adsorption system.
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Figure 2. (a) SO: conversion and (b) COS effluence
concentration in DSRP.
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Table 2. Experimental conditions for COS adsorption

Conditions Cahn-balance E(iexa(::f(;};esdys?gg
Temperature (TC) 30 -50 30
Pressure (atm) 1 1
Flow rate (ml/min) 50 100
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Table 3. Initial COS adsorption rate of activated carbons
and modified activated carbons

Initial COS adsorption rate (mgc.s/min)

Adsorbents
30T 40T 50T
Al-AC 2.278 1.622 1.122
Al-AC-KOH 2.344 1.233 1.026
JAE-AC 1.589 1.678 1.400
JAE-AC-KOH 1.822 1.356 1.244
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Figure 3. Amount of adsorbed COS on activated carbons at various temperatures by Cahn balance:

(a) AI-AC, (b) AI-AC-KOH, (c) IAE-AC,

(d) IAE-AC-KOH.
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Table 4. Breakthrough time and capacity for COS

adsorption
Mm% b O e
Al-AC 0.5 0.268
Al-AC-KOH 4.5 2.408
JAE-AC 1.0 0.535
JAE-AC-KOH 6.0 3.210
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Figure 4. COS breakthrough curves on the various
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