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Abstract

Carbon based sorbents for CO, adsorption were prepared by impregnation with alkali metals (Li*, K*) and alka-

line earth metals (Ca>*, Mg?"). BET surface area of test sorbents was lower than the intrinsic activated carbon. In

particular, impregnation of Ca** or Mg**

or K*. While the adsorption capacity for CO, was high in the sorbents containing Ca’* and Mg?*

resulted in lower surface area of specific adsorption sites than that of Li*

, strong interaction

with CO, would cause to drop the capacity after regeneration. The adsorption was found high relatively in the flow

with a high concentration of CO, and in a low flow rate. The adsorption isotherm for the present modified AC

sorbents fits well with the Freundlich model.
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Fig. 1. Schematic diagram of experimental set-up.

Table 1. BET surface area of modified carbons with chemical treatment.

AC-Li AC-Li ACLi ACK ACK ACK
Adsorbents AC-raw ©.1M) 0.5M) (1M) ©.1M) (0.5 M) (M)
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Fig. 2. Adsorption capacity of CO, in terms of the concen-
tration of precursor solution (inlet concentration:

3,000 ppm).
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Fig. 3. Adsorption capacity with inlet flow rate.
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Fig. 4. Adsorption capacity with gas inlet concentration.
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Fig. 5. Adsorption capacity of AC-raw with regeneration
temperature.
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Fig. 6. Adsorption capacity with repeated thermal regen-

eration.
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Table 2. Parameters of the Langmuir isotherm model.

Adsorbent q,,(mmol/g) B ARE (%)
AC-raw 0.33 1.19 6.59
AC-K(0.1) 0.37 0.97 7.28
AC-K(0.5) 0.45 0.96 6.44
AC-K(1.0) 0.74 0.55 5.77
AC-Li(0.1) 0.49 0.52 4.99
AC-Li(0.5) 0.37 0.96 10.09
AC-Li(1.0) 0.50 0.73 8.17
AC-Ca(0.1) 0.32 1.27 12.76
AC-Ca(0.5) 0.39 1.48 12.50
AC-Ca(1.0) 0.45 2.34 5.09
AC-Mg (0.1) 0.34 0.99 12.83
AC-Mg(0.5) 0.34 1.37 3.99
AC-Mg (1.0) 0.44 2.08 7.17

Table 3. Parameters of the Freundlich isotherm model.

Adsorbent k n ARE (%)
AC-raw 0.18 1.66 349
AC-K(0.1) 0.19 1.56 554
AC-K(0.5) 0.23 143 6.37
AC-K(1.0) 0.27 1.29 5.49
AC-Li(0.1) 0.17 1.29 2.81
AC-Li(0.5) 0.15 1.59 8.26
AC-Li(1.0) 0.21 141 5.94
AC-Ca(0.1) 0.18 1.84 9.44
AC-Ca(0.5) 0.23 1.99 8.99
AC-Ca(1.0) 0.32 245 1.79
AC-Mg(0.1) 0.17 1.57 10.75
AC-Mg(0.5) 0.20 1.60 5.16
AC-Mg(1.0) 0.30 221 4.53
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