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Abstract

An in situ regeneration of activated carbon bed using an ozonated water was studied in order for avoiding the carbon loss,
contaminant emission and time consuming for discharge-regeneration-repacking in a conventional thermal regeneration process.
Using phenol and polyethylene glycol (PEG) as adsorbates, the adsorption breakthrough and in situ regeneration with the ozo-
nated water were repeated. These organics were supposed to degrade by the oxidation reaction of ozone, regenerating the
bed for reuse. As the number of regeneration increased, the adsorption capacity for phenol was reduced, but the change was
stabilized showing no further reduction after reaching a certain degree of decrement. The reduction of adsorption capacity
was due to the increase of pore size resulting in the decrease of specific surface area during ozonation. The adsorption ca-
pacity of phenol decreased after the ozonated regeneration because the in-pore adsorption was prevalent for small molecules
like phenol. However, PEG did not show such decrease and the adsorption capacity was constantly maintained after several
cycles of the ozonated regeneration probably because the external surface adsorption was the major mechanism for large mole-
cules like PEG. Since the reduction in the pore size and specific surface area for small molecules were proportional to the
duration of contact time with the ozonated water, careful considerations of the solute size to be removed and controlling the
contact time were necessary to enhance the performance of the ozonated in situ regeneration of activated carbon bed.
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Figure 1. Schematic diagram of experimental set-up for adsorption
breakthrough and ozonated regeneration of activated carbon bed.
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Table 1. Properties of Virgin and Regenerated GACs

A A FEREE W 25 W) 343

Single point surface BET surface area Langmuir surface = Micropore area External surface Pore volume Pore size

area (m%/g) (m¥/g) area (m%/g) (m¥/g) area (m%/g) (cm’/g) (nm)
Virgin GAC 847.3549 857.3899 1047.0742 666.7142 190.6757 0.411991 1.92207
Re-GAC 1 512.3469 527.9940 677.6503 398.4758 181.5182 0.287213 2.17588
Re-GAC 2 382.1923 396.3886 516.9108 223.8068 172.5818 0.234278 2.30413
Re-GAC 3 340.8412 355.8200 462.9701 201.8064 154.0136 0.204959 2.36407

Re-GAC1 = breakthrough after Ist regeneration; Re-GAC2 = breakthrough after 2nd regeneration; Re-GAC3 = breakthrough after 3rd regeneration.
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Figure 2. Breakthrough curves of phenol from virgin GAC and re-
generated GACs. Re-GAC1 = breakthrough after 1st regeneration;
Re-GAC2 = breakthrough after 2nd regeneration; Re-GAC3 = break-
through after 3rd regeneration.
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Figure 4. Breakthrough curves of (a) phenol and (b) PEG 1500 from
ozone-regenerated GAC column with different contact times (5, 10,
and 15 min).
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