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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
Size 20-40 mesh 20-40 mesh Thickness 0.8 mm Thickness 0.8 mm
BET surface areal () ¢ 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 I;ix;?(;?eglsf;l:nv:
Temperature (C) 30 - 50 30
Pressure (atm) 1 1
Flow rate (ml/min) 50 100
Sample weight (g) 0.3 0.3
COS Con.(ppmv) 2000 10

3.2. EYEtZ 0|83 COS E&

oA 7)%%t uke} ol ojwdt HuE AREsttiete SO: &
ARkSoIA AFEe] COSE A= Zoq ZAME oW,
COSE dl7] Zoll MiZstx 7] fsixs A= COS A7
71%&o] Basith & AFere AsRY COSE AA 9
sto] 7 7] ST ARGSISITE X3 ol EA %ol KOH
g 9ANA FRAEES Foluat stk £08 vl 7 84
B8] COS FAEA S TCGAS o] &3lo] ARSI Fae®
£ 30, 40, 12|31 50TE AAeHA FAE el ARkl
e FAERS FANSE #ES 21S Figure 3o vERS]
ok 247k refA 2ol FALL) v wE JoE
Ebton, Figure 3o vhehd 213 o] Y] 714 A" 5
AZEe el whet WHs] BREEFAF sHE= B A
#2420y FAAY FAFLAL Uehisich w8 2%t
lEss PREdee 29 RA9an FRAFel 10
ming & ZHE T FAF2 vlwaH Al-AC 2" 30T
o4 1.61 mg-COS/g-adsorbent, 40724 1.39 mg-COS/
g-adsorbent 72|31 50Co|4 1.07 mg-COS/g-adsorbent?
=9tk AI-AC-KOH gA4&k2 30Co)A 1.71 mg-COS/g-
adsorbent, 40T ol|4 1.41 mg-COS/g-adsorbent 18]1 50C
oA 0.91 mg-COS/g-adsorbent® =5I+=Hl, 30°C 2} 4074
KOHE €3 &4¢9] COS Fago] F7Hd ZAo=w Yest
o1} 50CAHME 2318 AAaHE AFOE etk 4, &
20|10 minY 5 A3 T, IAE-AC A%ke] COS Fa72
30°CelA 1.44 mg-COS/g-adsorbent, 40°Co|4 1.18 mg-COS/g-
adsorbent 7237 50Ce|A 0.84 mg-COS/g-adsorbent 7
T2 v, IAE-AC-KOH ZAIRRS 30°CellA 1.74 mg-COS/g-
adsorbent, 40°Co|A] 1.22 mg-COS/g-adsorbent ~18] 31 50T
o4 0.98 mg-COS/g-adsorbent® =%t} KOHE &X]3
] COS F4%o] F7hd Zlo® vepdth. KOHE &
A|gt gl COSe] Fa7e x| e} a7 vhE H3Fe
UehfgiA el iAoz @ 2141 30 T = KOHE &
A gk Aol COS Fargo] F7HH= AR Yepgr

3.3. COS &E3t&

TGAZRE| Polzl vl 714 BHBe FAAF T wE
COS $HPoR 27] FASES e, FAAL
I min%<ke] COS oz ARtE 27] ER45E Table
&
=

3ol vephgict &4dwe] %7] CO

93]



Table 3. Initial COS adsorption rate of activated carbons
and modified activated carbons

Initial COS adsorption rate (mg./min)

Adsorbents
30T 40C 50C
Al-AC 2.278 1.622 1.122
Al-AC-KOH 2.344 1.233 1.026
IAE-AC 1.589 1.678 1.400
IAE-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) JAE-AC-KOH.
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Table 4. Breakthrough time and capacity for COS

adsorption
Adsorbents % Efﬁ?k (tt}:)r ouh (n?g(/)gs-af:lziigglt)
Al-AC 0.5 0.268
Al-AC-KOH 4.5 2.408
IAE-AC 1.0 0.535
IAE-AC-KOH 6.0 3.210
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Figure 4. COS breakthrough curves on the various
adsorbents.
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