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Adsorption Equilibria of Acetic Acid on Activated Carbon
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Abstract — In this study, the adsorption equilibria of acetic acid on activated carbon were investigated at the tempera-
tures of 313.15 K and 323.15 K. The obtained adsorption data were then fitted by Langmuir, Bi-Langmuir, and Freundlich
models, in which the relevant model parameters were determined by minimizing the sum of the squares of deviations
between experimental data and calculated values. The comparison results revealed that Bi-Langmuir model could
account for the adsorption equilibrium data of acetic acid with the highest accuracy among the three adsorption models

considered.
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S06330NJ5)°]H, 9 Bh(bituminous coalys YEZ AZE ).
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Table 1. Single-component adsorption equilibrium data of acetic acid
on activated carbon in the temperature range from T=(40 to

50)°C
40°C 50°C
Clg-L! q/g-L! Clg-L! q/g-L!
0.1653 7.3467 0.1965 7.0347
0.3129 14.8715 0.3976 14.0237
0.4987 22.0134 0.6449 20.5511
0.7715 28.2852 0.9987 26.0131
1.0917 34.0832 1.3051 31.9489
1.3982 40.0176 1.6711 37.2892
1.7524 45.4763 2.0225 42.7752
2.1576 50.4237 2.5087 46.9126
2.5783 55.2165 3.0284 50.7165
3.0866 59.1343 3.6313 53.6868
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Table 2. Standard deviation value for each isotherm model

Component Isotherm Standard deviation (o)
Langmuir 0.8587

Acetic acid Bi-Langmuir 0.8407
Freundlich 1.8712
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Fig. 1. Comparison of the fit of various isotherm equations for the
adsorption of acetic acid on activated carbon. (a)40 °C, (b)50 °C.

Table 3. Parameters of Langmuir, Bi-Langmuir, and Freundlich isotherms
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Fig. 2. Bi-Langmuir isotherms of acetic acid onto activated carbon
at different temperatures.
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