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Preparation of activated carbon from sludge and sawdust with ZnCl; as activator
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Abstract: The sludge based activated carbon was prepared by activation of ZnCl, in a pyrolytic furnace with the
sludge from municipal wastewater treatment plants and sawdust. And single factor experiments were conducted to
explain the effects of four factors, sawdust addition rate, material salt ratio, activation temperature and activation time,
on the adsorption performance of sludge activated carbon. The results showed that the optimum adsorption capacity
of activated carbon can reach 679.25 mg/g when the mass fraction of the sawdust in the mixture 20%, the
material/salt mass ratio of 2, the activation temperature of 550 °C and the activation time of 15 min, respectively. The
sludge activated carbon has developed pore structure, the specific surface area up to 609.68 m2/g, the total pore
volume comes to 0.51 cm3/g, and the average pore size is 3.51 nm.
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Table 1 Proximate and elemental analysis results of sludge and sawdust

Proximate analysis/wt% (ad)

Elemental analysis/wt% (ad)

Matetial

Moisture Ash Vloatile Fixed carbon C H (0] N
Sludge 4.48 48.26 42.02 22.59 3.52 16.74 3.63
Sawdust 9.40 3.96 73.10 13.54 40.12 4.56 41.75 0.15
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Fig.2 The relation curve between sawdust addition rate and
iodine adsorption capacity of activated carbon
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Table 2 Relationship between sawdust addition rate and pore size of activated carbon in sewage sludge

Sawdust BET surface area Mesopore volume Total pore volume Micropore volume Mesopore volume/total pore
content/wt% 1(m?/g) /(cm3/g) I(cm3/g) /(cm®/g) volume
0 385.87 0.32 0.37 0.05 0.87
10 624.14 0.76 0.82 0.06 0.92
20 691.27 0.82 0.88 0.06 0.93
30 751.30 0.85 0.91 0.06 0.92
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Fig.8 SEM images of activated carbon
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