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Phosphorus Adsorption Characteristics of Protonated Chitosan/Magnetic

Composites in Phosphorus-Containing Wastewater
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Abstract: The protonated chitosan/FesO4 magnetic composite adsorbents were prepared by reversed-phase suspension cross-linking
method. The adsorption characteristics of composite adsorbents on phosphorus in simulated phosphorus-containing waste water were
studied. Firstly, the effects of adsorption time on the adsorption characteristics of all the composite adsorbents were investigated; One
of the adsorbents with better adsorption properties was selected and the relationship between the adsorption characteristics and the
initial concentration of the phosphorus-containing solution was investigated. Then, orthogonal tests were carried out, which included
the pH value of the solution, the type of adsorbent, the dosage, the adsorption time and the initial concentration of the solution. The
research results showed that the pH value of the raw water had the most obvious effect on the adsorption process, with the optimum
pH of 6, followed by the adsorbent type and dosage. The weak factors were the initial solution concentration and adsorption time. The
phosphorus removal rate of the absorbent is up to about 80%. The research result of adsorption kinetics showed that the adsorption
process can fit Lagergren quasi-second-order kinetic model well, which showed that the adsorption process was chemisorption.
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Fig. 5 The curves of phosphorus removal rate of magnetic chitosan adsorbents
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Tab. 1 Orthogonal experimental analysis of phosphorus adsorption by magnetic chitosan
K5/ HR UAGEIES t/h pH {H pl(mg L") Bnf/g LBREI%
1 Cl 6 2.0 1 0.01 1.10
2 Cl 7 3.0 5 0.05 1.80
3 Cl 8 45 10 0.10 31.80
4 Cl 9 6.0 20 0.15 36.20
5 C2 6 3.0 10 0.15 6.10
6 C2 7 2.0 20 0.10 5.60
7 C2 8 6.0 1 0.05 47.40
8 C2 9 4.5 5 0.01 10.20
9 E2 6 4.5 20 0.05 17.50
10 E2 7 6.0 10 0.01 17.90
11 E2 8 2.0 5 0.15 0.84
12 E2 9 3.0 1 0.10 1.20
13 F2 6 6.0 5 0.10 60.00
14 F2 7 4.5 1 0.15 54.50
15 F2 8 3.0 20 0.01 8.80
16 F2 9 2.0 10 0.05 1.60
K, 0.709 0.847 0.091 1.042 0.380
K, 0.693 0.798 0.179 0.728 0.683
K3 0.374 0.888 1.140 0.574 0.985
Ky 1.248 0.492 1.615 0.680 0.977
R 0.874 0.396 1.524 0.468 0.606
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Fig. 7 Adsorption kinetics process of protonated chitosan for
phosphorus adsorption
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Tab. 2 Kinetic parameters of Lagergren pseudo-second-order
kinetic equation
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