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Abstract — Acetic acid has been used as a solvent in the process of manufacturing terephthalic acid. Although the used
acetic acid has been mainly separated and recovered through the distillation process, adsorption process can be applied
to recover a small amount of acetic acid remaining in the stream after the distillation process. In this study, activated car-
bon was selected as an adsorbent for acetic acid and the effects of temperature and acid treatment on adsorption capacity
were investigated. The adsorption capacities of activated carbon for acetic acid were 0.176 mmol/g at 303 K and 0.118
mmol/g at 343 K, respectively. Adsorption capacity decreased with increasing temperature. The acid treatment of the
activated carbon induced the increase in adsorption capacity, which was ascribed to increase in surface functional groups
such as phenolic hydroxyl groups and carboxilic acid groups on the carbon surface. In the results of acetic acid desorp-
tion, 89% of adsorbed acetic acid was desorbed from activated carbon.
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Fig. 1. Adsorption kinetic data of acetic acid onto activated carbons
at various temperatures.
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Table 1. Correlation coefficients (R2) for the fits of kinetic data to several
kinetic models

Kinetic equation Linear plot R?
Pseudo 1% order In(q,-q,) vst 0.677
Pseudo 2™ order t/q, vst 0.997
Power function In(q) vsInt 0.577
Simple Elovich g vsint 0.585
Parabolic diffusion q/q/t vs t*° 0.983
Table 2. Adsorption capacities at different temperatures
Temperature (K) g, (mmol/g) R
283 0.213 0.988
303 0.176 0.997
323 0.166 0.998
343 0.118 0.994
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Fig. 2. Adsorption Kinetic data of acetic acid onto activated carbons
treated in different conditions(adsortion temp. = (a) 303 K and
(b) 323 K).

Table 3. Adsorption capacities of activated carbons treated in different
conditions(adsorption temperature = 303 K and 323 K)

. q, (mmol/g) R2
Treatment conditions
T=303K T=323K T=303K T=323K

HCI, 2 hr 0.204 0.186 0.984 0.984
HCl, 24 hr 0.188 0.173 0.990 0.990
Oxalic acid, 2 hr 0.186 0.182 0.988 0.988
Oxalic acid, 24 hr 0.184 0.184 0.994 0.999
No treatment 0.176 0.166 0.997 0.994
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Fig. 3. Amounts of acetic acid adsorbed onto and desorbed from no-
treated activated carbon.
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