Korean Chem. Eng. Res., Vol. 50, No. 4, August, 2012, pp. 654-658

AEESHUM IHlE=rH2] YUREEA % Set ST Fe 220 WE
CO, 2+eE g A
O|=F* - Z7[&bex - BIRAH-** . FhRES|*T - O|F D **t

gy SAeUR]7]E Adiehy - Sy x|7]|&ek)
305-764, QFAA] F737 5 220
#x3rol|U2) 7| AT 27T
305-343, tAFIA] 5497 7= 152

(20124 2€ 13 A, 20129 32 162 A1)

Analysis of CO, Capture Efficiency in Relation to the Inlet Moisture Content
of the Regenerator in the Continuous Process by using Sorbent Analysis

Do-Young Lee*, Ki-Chan Kim**, Young Cheol Park**, Moon-Hee Han* " and Chang-Keun Yi**:

*Graduate School of Green Energy Technology, Chungnam National University, 220 Gung-dong, yuseong-gu, Daejeon 305-764, Korea

**Greenhouse Gas Research Center, Korea Institute of Energy Research, 152 Gajeong-ro, Yuseong-gu, Daejeon 305-343, Korea

(Received 13 February 2012; accepted 16 March 2012)

e o
E adpelis 7 ) RS w 90 AT A T DA olgsiel A9
R} AR AR S Yo 1 H,0 e Tt ohel Sk e A Y1e) 3A) ke TS

underflow S El|l|A] overﬂow FeHZ 54381 CO, FFasS v B4 AS719 fs3) 7IAE AR
T T WE IAFTAY] AAY w3 dohry] flste] 44 el 29 IAYAE XRD
(X-ray Diffraction), SEM (Scanning Electron Microscope), TGA 212 G83IItE XRD w415 o83+ A} A ARt
$19 fE8 7R 99 gl Q8 K,C041.5H,02] QA7 FA38S BIEd o TGA w4olxs )
*@H}*—7 1= 7% 2l wet K,CO51.5H,08] A=) S7Fshe A& VERinh ANES7] uiiellA &

¥ K,C051.5H,09] A2 75k Al CO,8H8 WheAlS S7HAA C02 g gol] Ee AAY e
QH—LHCHQ— S AAES7] A vilE 25 underflow FENOIA] overflow FENZE 77831] CO, Ta&S vl
WA A} oF 3-8% /1S ERISII)

Abstract — In this study, CO, capture efficiency in relation to the inlet moisture content of the regenerator was inves-
tigated using potassium-based sorbents in the continuous process composed of two bubbling fluidized-bed reactors,
where solid outlet configuration in the regenerator was converted from underflow to overflow. XRD (X-ray Diffrac-
tion), SEM (Scanning Electron Microscope) and TGA were performed to find out the effect of water pre-treatment
according to inlet moisture content in the regenerator. The K,COj;-1.5H,0 structure of solid sorbents has been increased
as inlet moisture content of the regenerator increased. As a result, the CO, capture efficiency increased as the
K,CO05-1.5H,0 structure of solid sorbents increased since the reactivity of the sorbents has been improved by that struc-
ture generated by the water pre-treatment. And CO, capture efficiency increased about 3~8% after sorbent outlet con-
figuration of the regenerator was changed underflow to overflow.
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Experimental conditions in the two bubbling-type fluidized-bed reactors

Item Unit Carbonator Regenerator
Simulated flue gas Fluidization gas
Inlet Gas vol% COzHli)(‘;Awl(fz;ams) Steam 75 50 25 0
(N, basis) (N, basis)
Temperature 200
Gas velosity NL/min 232 20
Pressure atm 1
Inventory ke 10
Solid circulation rate 10.34 kg/m?:s (5.07 g/s)
Overflow stand pipe cm 48
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injection nozzle.
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