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CFD simulation analysis of impact of non—uniform magnetic field on
Z VI adsorption performance
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Separation Membranes and Membrane Processes, Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the question of limited adsorption capacity due to the passivity of zero—valent iron ZVI, the computation-
al fluid dynamics (CFD) was used to couple magnetic and flow fields, and the mechanism of how the magnetic field
affects the distribution characteristics and adsorption properties of ZVI was analyzed by simulation. Simultaneous-
ly, the conditions of magnetic field were optimized to enhance the adsorption efficiency of ZVI, which was then
verified through experiments. The simulation results indicate that, compared to a uniform magnetic field, the pres-
ence of magnetic gradient force in a two—segment non—uniform magnetic field with a utility distance of 0 mm in-
creases the fluid pressure within the reactor, which is beneficial for reducing the passivation rate of ZVI. The anti—
deposition effect on magnetic particles is evident. It can further improve the removal ability of ZVI for 4-chlorophe-
nol (4-CP). The verification experiment shows that the degradation rate of 4—CP is 13.05% in a uniform magnetic
field and 20.55% in a non-uniform magnetic field. The degradation capacity of the non—uniform magnetic field is
1.57 times that of the uniform magnetic field, which is consistent with the simulation analysis conclusion.
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Fig.1 3D geometric model of reactor
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Fig. 2 Simulation of distribution of magnetic field
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magnetic field
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Fig. 5 Distribution of magnetic fields in different segments of

non—uniform magnetic field
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Fig.6 Pressure distribution in different segments of

non—uniform magnetic field
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utility distances within non—uniform magnetic field
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