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Adsorption properties of phosphorus-based

biochar on Pb* containing wastewater
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Abstract: Phosphorus-based biochars (BC600, BC650) were prepared from sludge and phosphorus containing re-
agents (potassium dihydrogen phosphate, calcium dihydrogen phosphate) and used to remove Pb** from wastewater.
The effects of adsorbent dosage, initial pH, concentration, and adsorption time on Pb* adsorption by BC600 and
BC650 were investigated using a single factor static adsorption experiment. Results indicated that the initial pH of
Pb* wastewater had a significant effect on the adsorption efficiency of BC600 and BC650. When the pH was 5, the
adsorption capacity of BC600 and BC650 were 37 mg/g and 10 mg/g, respectively. Adsorption kinetic and isotherm
fitting models revealed that BC600 accorded with the second-order kinetic and Langmuir adsorption isotherm model,
while BC650 accorded with the first-order kinetic and Freundlich adsorption isotherm model. XRD and SEM analyses
indicated that the adsorption process of phosphorus-based biochar was the synergic action of physics and chemistry
adsorption, of which BC600 mainly showed chemical adsorption and BC650 mainly showed physical adsorption.

Key words: sludge; pyrolysis ; phosphorus-based biochar;adsorption efficiency ; Pb*" containing wastewater
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Table 1~ Specific surface area of sludge
and phosphorus-based biochar
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Fig. 2 FT-IR spectra of sludge and phosphorus-based biochar
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Fig. 3 XRD spectra of sludge and phosphorus-based biochar
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Fig. 4  Effect of the dosage of phosphorus-based
biochar on adsorption efficiency
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Table 3 Adsorption isotherm model parameters
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Fig. 7 Effect of Pb* mass concentration on adsorption efficiency
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Fig. 8 Characterization of phosphorus-based
biochar after adsorption
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