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Abstract — In this study, we investigated carbonation-regeneration and agglomeration characteristics of dry sorbents.
Experiment has been proceeded in the batch-type reactor, which is made of quartz: 0.05 m of I.D and 0.8 m in height.
The sorbents that is collected at the cyclone of the carbonation reactor of continuous process were used in this study. The
reactivity was studied at the various concentrations of water vapor, N, and CO, in the fluidizing gas at regeneration reac-
tion. As a result, the reactivity increased as the regeneration temperature increased, the reactivity decreased as the con-
centration of water vapor increased. The absorption capacity showed the highest value in case of using N, 100% as
regeneration gas. And decreased in order of H,O+N,, CO, 100% and H,0+CO,. The agglomeration characteristics were
investigated according to the particle sizes and concentrations of water vapor at carbonation reaction. As a result, the
particle with smaller size and higher concentration of water vapor showed the higher agglomeration characteristic.
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Fig. 1. Microscopic image of P-2 CO, absorbent.
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Table 2. Size distribution of the P-2 sorbents

Particle =~ Weight percent (%) Particle Size Weight percent (%)
HEE- 3 T50EE-9] CO, 553 A3kt B3t A== 7] 2k <) Size (um) Fresh (um) Sampled
Hi= H,09] 55 Wslel] mkE S5A419) $AA S Ak 150-206 8 148-228 14.71
125~150 16 124~148 25.87
2. Al = 106~125 20 104~124 45.79
75~106 36 74~104 12.85
53~75 14 22~74 0.78
_ FAIS A
2-1. €O, A SR ] ) 2453 6
Ak F €O, H5E AT AN EA AA2A ARG 27
Table 1. Summary of CO, sorbents characteristics
Sorbents K,CO; content [wt%)] Preparation method Particle size range [pum] Sorption Capacity [wt%]
Fresh P-2 35 Spray drying 24~206 11.14
Sampled P-2 35 Spray drying 22~228 11.14
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Fig. 2. Schematic of batch type fluidized bed reactor.

TFAE Ytk F5F W71 WA 0.05 m, 0] 0.8 me] A1)
el T (quartz)= A= Q0w A5 E] o 202 A g
o] T} Z47}+e) A= A=A (MFC, Brooks Instrument) =
Aekete] FRIFS 93 71 £ (bubbler)S AX A $-3]3}k]
W71 2 3R EES Stk Wh-7] 25 A7 28 2EeA0)7 &
/\P%EP@ el o 1AT Uil GHdE AX|Et] 258
St Rk 0 2 QI NkgT) L4 Alofstr] sl
WEE7] viitell =824 k& ARk on BarE 358t
WO Y] YR EE AlofsISith W] UlFtelli= 524
= 71412 S 18l oFs-H(porous plate) FEN S| FAREHS A
|3k 0‘31, AR sl FYEE 7Y Ak 571 91380
FeETES S WS 1AE 35715 AR HA o] Al
71=] 31 BEjellA] #xlo] AAH = 221 714121 7](ABB, Advance
Optima)°ll £J3ll CO, ¥ =7} Arzte s SHEH Ut 55 e
71 -9 %, CO, F5+E PLCE &34 PColl A5t}

¢

o

Fl

B AdxdelA 55 whe7] el 125 go] FAlE Al

Table 3. Summary of experimental conditions and variables
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Reaction Temperature ~ Gas velocity ~ Pressure Time Nofation CO, Concentration ~ H,O Concentration N, Concentration
0 (m/sec) (atm) (hour) (%) (%) (%)
0 0 100
0 122 87.8
Case A 0 19.8 80.2
H,0+N, 0 30.8 69.2
150 0 46.8 53.2
Regeneration ;2138 %003 z; ambient 1.0 lgO 5?)'1 4%)'9
87.8 122 0
Case B 80.2 19.8 0
H,0+CO, 69.2 30.8 0
532 46.8 0
429 57.1 0
Carbonation 70 0.03 1.00 1.00 9.7 (11%, dry basis) 123 78
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Table 4. Summary of experimental conditions and variables for agglomeration test during carbonation

Reaction Temperature ~ Gas velocity ~ Pressure Time Amount of CO, Concentration ~ H,0O Concentration N, Concentration
(°C) (m/sec) (atm) (hour) absorbents (g) (%) (%) (%)
9.7 (11%, dry basi 123 78.0
Carbonation 70 0.03 ambient 1.0 125 (11%, dry basis)
8.9 (11% dry basis) 19.8 71.4
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Fig. 3. Typical trends of output CO, concentration during carbon-
ation after regeneration at different conditions.
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Fig. 4. Effects of regeneration temperature and gas composition on
sorption capacity during carbonation.
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