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Abstract : In this study the experiments on the static adsorption of benzene were carried out using activated
carbon made from sewage sludge. The experiment was performed at 303.15 K, 318.15 K and 333.15 K under the
pressure up to 7.999 kPa. Isothermal adsorption curves were obtained using Langmuir isotherm, Freundlich
isotherm and Toth isotherm for comparison. Based on fitting the adsorption quantity of Benzene (g), the
isothermal adsorption curves obtained from Langmuir isotherm and Toth isotherm showed the higher accuracy.
Although there was little difference in accuracy between result from Langmuir isotherm and that from Toth
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isotherm, the adsorption quantity of Benzene (q) was expressed in terms of Langmuir isotherm because less
parameters were required for Langmuir isotherm than for Toth isotherm. Moreover SEM images of the activated
catbon from sewage sludge and the commercial activated carbon were taken to observe the pore size
development. The results showed that the perforation development of the commercial activated carbon (DARCO
A.C., SPG-100 A.C.) was better than that of activated carbon from sewage sludge. Adsorption quantity of
benzene on commercial activated carbon was confirmed to be higher than that on activated carbon from sewage
sludge. However the maximum adsorption quantity of benzene on activated carbon from sewage sludge was
close to that on SGP-100 A.C. at 303.15K. Therefore, we may conclude that it is feasible to commercialize the
process to manufacturing activated carbon from sewage sludge. '
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Table 1. Optimal condition for the production of activated carbons from sewage sludge

Char at 1073 K, KOH 75 wt%, NaOH 50 wt%,
60 min 60 min 60 min
BET surface area (m’/g) 85.76 558.68 460.06
Iodine number (mg/g) 84.29 559.93 508.87

Table 2. BET surface area of commercial adsorbents

Adsorbent DARCO activated carbon SGP-100 activated catbon
BET surface area {m'/g] 1000 950
Application VOCGs adsorpFion, VOCs adsorptio.n,
gases filtration solvents adsorption
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Figure 1. Experimental apparatus for low-pressure static adsorption.
( N : Inline mixer, P : Pressure transmitter, MFC : Mass flow controller)
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Table 3. Constants a and b of van der Waals equation

Adsorbates a (bar - L/gmol’) b (L/gmol)

Benzene 18.82 0.1193
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Figure 2. SEM images of activated carbon.
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Table 4. Parameters of Langmuir isotherm

Adsorbate Adsorbent T(K) b(1/kPa)  Quax (gmolkg)

303.15 0.1767 3.8174
Sewage 318.15  0.1731 3.3251
sludge A.C. ’ ’ )
333.15 0.1415 3.0484
303.15 0.6899 5.6758
Benzene DARCO
318.15 0.6227 5.4187
(CsHy) A.C.
333.15 0.6629 4.9379
303.15 0.6968 3.9086
SGP-100
. . 11
AC. 318.15 0.5170 3.7119
333.15 0.5073 3.2615
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Figure 3. Amount of benzene adsorbed on activated carbons
at 303.15 K (a), 318.15 K (b), and 333.15 K (c).
Solid curves are those fitted with Langmuir isotherm.
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Figure 4. Amount of benzene adsorbed on activated carbons
at 303.15 K (a), 318.15 K (b), and 333.15 K (c).
Solid curves are those fitted with Freundlich isotherm.
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Figure 5. Amount of benzene adsorbed on activated carbons
at 303.15 K (a), 318.15 K (b), and 333.15 K (c).
Solid curves are those fitted with Toth isotherm.
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