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Preparation and performance investigation of a novel phosphorus-removing
biochar from waste oyster shells and pomelo peels
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Abstract: With the rapid development of the social economy and the impact of human activities , the phosphorus pollution of wa-
ter bodies has become increasingly severe. In this experiment,waste pomelo peels and oyster shells were used as raw materials,
which were ball-milled and mixed at a mass ratio of 1:1. The mixture was pyrolyzed at 800 °C for 2 hours in a tube furnace un-
der nitrogen condition to prepare an oyster shell-pomelo peel biochar composite material. Then, the adsorption characteristics of
this composite material for phosphate in domestic sewage were simulated and investigated. The results showed that when the bio-
char dosage was 0. 32 g/L, the temperature was 25 °C , the adsorption time was 30 minutes, and the pH value was in the wide
range of 4 to 9, the adsorption effect was the best. The maximum adsorption capacity could reach 229. 36 mg + ¢™', and the maxi-
mum adsorption efficiency could reach 99. 9%. The kinetic study showed that the material conformed with the quasi-second-or-
der kinetic model and Langmuir isothermal adsorption model,indicating that the adsorption process of this biochar material was
mainly chemical adsorption and single molecular layer adsorption.
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Table 1  Dynamics fitting parameters
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25 5.244 0 81.56 0.999 2.6177 81.58 0.999
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Fig. 13 Thermodynamic model fitting curve
®2 FERHEASHOBE
Table 2  Fitting of isotherm curve parameter
Langmuir model Freundlich model
B (K) K (Lomg™)  Quu( mgg™) R? i (K) Kp(mg "™ L ng™) 1/n R?
303. 15 7.798 152.21 0. 989 303. 15 92. 866 0.1038 0. 897
313.15 8.959 193. 05 0. 969 313.15 104. 255 0. 0948 0. 850
323.15 5.108 229. 36 0.992 323.15 82. 085 0. 1840 0. 994
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Table 3 Thermodynamic parameters
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