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Combination of sludge-derived-carbon adsorption and coagulation of iron

salt for sewage treatment under the vision of carbon neutrality
LI Zhenhua'?, HUANG Jinyang'?, CAI Liyun"?*,SHEN Chengcheng'-*
(1. School of Environmental Science and Engineering , Tan Kah Kee College , Xiamen University , Zhangzhou 363105 ,
China ;2. Key Laboratory of Estuarine Ecological Security and Environmental Health of Fujian

Province University , Zhangzhou 363105, China )

Abstract: Using the excess sludge from municipal sewage treatment plant as raw material, sludge-derived-carbon
adsorbent was prepared by dehydration, drying and anoxic retorting through continuous high-speed carbonizing
system. The physical and chemical characteristics of sludge-derived-carbon were examined in terms of the basic
parameters, the particle size distribution, elemental composition, dissolved matter and heavy metal ion contents.
Furthermore, the removal rates of pollutants for sewage treatment were also investigated through the combination of
sludge-derived-carbon adsorption and coagulation of ferric chloride. The results showed that the pore volume, specific
surface area and iodine value of sludge-derived-carbon could reach 0.10 cm’/g, 140 m*/g and 515.2 mg/g, respectively.
And the particle sizes of sludge-derived-carbon were mainly 1.0-5.7 mm. The carbon mass fraction of sludge-derived-
carbon was close to 50% , and the maximum mass ratio of carbon to hydrogen (C/H) was 39.09. As the immobilization
of heavy metals in the carbonization process, the mass concentration of dissolved matter and heavy metal ions of
sludge-derived-carbon were lower than the relevant standard of water treatment, which could be safely applied to
sewage treatment. The municipal sewage was further treated by sludge-derived-carbon adsorption coupled with ferric
salt coagulation. When the dosage of ferric chloride and sludge-derived-carbon were 15 mg/L and 4 g/L, the removal
efficiencies of COD, NH,-N, TP and turbidity reached to 59.38%, 28.20%, 59.41% and 91.84%, respectively. The

removal rates of pollutants could be improved significantly by means of the synergistic effect of sludge-derived-carbon
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adsorption and coagulation of iron salt. Meanwhile, the dosage of ferric chloride had been reduced by 33.33%.

Key words:sludge-derived-carbon; excess sludge ; coagulation ; adsorption ; reuse
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Fig. 1 Production process of sludge-derived-carbon
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Table 1 Characteristic parameters of sludge-derived-carbon
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Table 2 Particle size distribution of sludge-derived-carbon
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Table 4 Mass concentration and standard limit of dissolved
matter of sludge-derived-carbon
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Table 5 Mass concentration and standard limit of heavy
metal ions of sludge-derived-carbon
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Fig. 2 Pollutants removal effect of the combination of sludge-
derived-carbon adsorption and coagulation of iron salt
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