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Abstract

The modified wood-based biochar (MCP-700) containing CaO/MgO exhibits excellent adsorption
properties for removal of phosphate from water. TG, XRD, SEM and EDX were used to characterize
the chemical composition, crystal structure and micro-morphologies of MCP-700. The effects of pH
and dosage on phosphate removal by MCP-700 were investigated. The pH had obvious effect on
the adsorption capacity. The adsorption on MCP-700 reached the 100% at pH of 4~9. The removal
rate of total phosphate in water by MCP-700 is greater than 95% when the dosage = 2.0 mg-L-1.
According to the Langmuir model, the maximum absorption capacity of MCP-700 and Carbon-700
were 9.75 mg P-g-1 and 1.29 mg P-g-1 at temperature of 25°C (pH = 7 and dosage 1.0 g-L-1). The ad-
sorption capacity of modified wood based biochar was greatly improved. This study will provide
the basis in theory and technique for the application of the low-cost modified wood-based biochar
to remove phosphate in water.
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Figure 1. Composition of major soluble ions in seawater
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Figure 2. Schematic of preparation of modified wood-based biochar phosphorus removal adsorbent
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Figure 3. TG and DGT of wood chips
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Figure 4. XRD of the MCP-700
[&] 4. MCP-700 #J XRD

Figure 5. SEM and EDX of the MCP-700s
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Table 1. Specific surface area, pore volume and mean pore-sizer
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MCP-700 289 0.13 18.06
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Figure 6. N, adsorption and desorption isotherms and pore-size distribution

(inset) for MCP-700
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Figure 8. Effect of pH on phosphate removal
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Figure 9. Adsorption properties of McP-700 and Carbon-700 for phosphate in water
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Figure 10. Effects of different MCP-700 dosage on removal of total phos-
phorus from the river
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