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Abstract

This study deals with the effect of pretreatment on the CO, adsorption capacity of zeolitic adsorbentsincluding a
commercial A-type zeolite and cation exchanged adsorbents. The pre-heating could change the intrinsic properties
such as specific surface area and adsorption capacity of the adsorbent. As a result of the experiment, the moisture
previoudly filled inside might affect the potential adsorption capacity of the adsorbent, and could be disappeared
throughout the heat treatment. An optimum pretreatment temperature for the test adsorbent was found to be 400°C,
at which temperature enabled more than 90% refreshment. Precise examination through the TPD test showed that
the TSA (Temperature Swing Adsorption) process would be desirable in dry adsorption of CO,.
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Table 1. Operation condition of CO, adsorption test.

Parameter Application
Test sorbent 4A-Ze & M-Ze(M: K, Li, Mg, Ca)
Adsorbent weight 39
Gas concentration 10% CO,

Room temperature &
Atmospheric pressure

200 cc/min

50 cc/min N, (purging gas)
Room temp. ~800°C (7~ 8°C/min)

Adsorption condition
Gas flow rate

Desorption condition
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Fig. 3. TGA & DSC curves of test adsorbents.
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Table 2. Cation composition of test adsorbents. [ppm]
Sample K Li Na Mg Ca
4A-Ze - - 4560 - -

K-Ze 9280 - 1590 - -

Li-Ze - 3015 1259 - -

Mg-Ze - - 1860 1740 -

Ca-Ze — - 812 - 2110
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Fig. 5. XRD patterns of natural and synthetic zeolites with different heating temperature (®: Quartz; SiO,, ¥: Lithium
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Fig. 5. Continued.

Table 3. BET surface areas at dry heating conditions.

Sample
'(I;glp. Surface area(m?g)
4A-Ze K-Ze Li-Ze Mg-Ze CaZe

25 354 46.7 45.6 25.2 38.1
120 33.6 54.5 66.5 285 43.0
200 36.1 62.9 79.6 1324 277.1
300 384 69.2 83.1 340.8 404.6
400 40.2 715 83.8 382.8 436.2
500 41.9 68.2 78.9 361.6 416.2
600 404 - 63.1 - —
700 279 - 6.5 - -
800 14 3.9 0.9 18 250.9
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Fig. 6. Specific surface area and adsorbed amount with pre-heating temperature.
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Table 4. BET surface areas and adsorbed amount at different regeneration temperature.

Condition
Sample Pre-heating temp. (°C) Regeneration temp. (°C)
400 120 400 800
Adsorbed amount (mmol/g) 1.37 0.07 1.30 0.03
4A-Ze BET (m?/g) 40.2 34.4 40.1 43
Regeneration efficiency (%) - 5 95 2
Adsorbed amount (mmol/g) 2.85 0.73 2.83 1.45
CazZe BET (m?g) 436.2 56.7 428.9 313.8
Regeneration efficiency (%) — 26 99 51
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