Journal of Hydrogen and New Energy, Vol. 35, No. 2, 2024, pp. 115~120 .IHNE
DOI: https://doi.org/10.7316/JHNE.2024.35.2.115 pISSN 1738-7264 * eISSN 2288-7407

A 5| Ax=T
015% - YatE - S5
kgt 7] Al gk

Characterization of CO, Adsorption Process for a Water Removal from
Coal
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jxs704@pusan.ac.kr Abstract >> In this study, the extent of water removal in the high-moisture coal

_ was measured. The simplified adsorption model was developed to predict the ex-
Rec.e'VEd 8 January, 2024 tent of water removal. The water removal was observed to increase up to 25% at
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Accepted 4 April, 2024 saturation condition of 25°C. The modeling work shows that adsorption contrib-

utes the water removal only by 3%, whereas other factors such as CO solubility
and wettability would be responsible for the water removal.
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Nomenclature R, : Universal gas constant (kJ/mol-K).
T Temperature (K).

«: Fraction of adsorption contribution. e: Effective.
P: Pressure (MPa). o: Raw.
N ax: Maximum amount of adsorbed phase (mmol/g). g: Gas.
Pu.max: Maximum density of adsorbed phase (g/em). a: Adsorbed.
p,- Density of surrounding gas calculated by Refprop

program (g/en’). 1.M 2
k,: Adsorption rate constant (1/MPa).
k,: Absorption rate constant (1/MPa). Ak ] 528 AASH] Yot 2R gF
E: Activation energy for adsorption (kJ/mol). Az 7o) glon}, =Rl Z d=2 Qe B A
A Frequency factor for adsorption (1/MPa). Ho| Amgct wabs] HAF o] AkstekA(liquid car-
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Fig. 1. Schematic of experimental apparatus used for drying
process of LCO, under low temperature of -20°C condition
where LCO; jet is impinged on the plate
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Table 1. Test conditions of LCO; coal treatment

Reactor P | Upstream P | Flow rate
e ] TO T pe) | vpa) | (gmin)
1 253 2.0 4.5 22.5
2 283 4.5 6.5 12.3
3 298 6.5 8.5 14.0
4 305 7.3 8.3 12.0
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Table 2. Parameters used in the adsorption rate equation (1)

Parameter Values Unit
E, 26.702 kJ/mol
A 21,599 1/MPa
B, 25.497 kJ/mol
As 110,000 1/MPa
N ax 1.6675 mmol/g
Pa.max 1.04 g/en?’
e} 0.5 -
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Fig. 4. Effect of CO, density on effective adsorbed extent at dif-
ferent temperatures

Table 3. Effect of pressure at saturated conditions on water re-
moval predicted from simplified adsorption model
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Fig. 3. Effect of pressure on raw (dotted line) and effective ad-
sorbed extent (solid line) at different temperatures
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Fig. 5. Effect of CO. pressure on water removal for two differ-
ent cases, model and experiment
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