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Molecular dynamics simulation of water purification

using zeolite MFI nanosheets
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4. Conclusions

By means of non-equilibrium MD simulations, it was shown that
how zeolite MFI membrane can be highly efficient for water

purification. The two hazardous chemicals, the copper chloride and
mercury chloride, were added to water in the simulation box. Various
pressures were applied to the system for investigating the separation
process in a reverse osmosis system, from 10 MPa to 200 MPa. In all
applied pressures to the system, the zeolite membrane rejected 100% of

the copper and mercury ions from water with a high chlorine ions re-
jection of 97.6% at 100 MPa and 93.6% at 200 MPa and 100% at other
lower applied pressures. Simultaneous high-water flux and ion rejec-
tion, as an important factor in membrane technology, was seen in the
implemented zeolite. These behaviors of the zeolite MFI make it a
competitive candidate for fast and efficient water purification.
Furthermore, with improvement of industrial fabrication technology, it
could be produced to be stable and large enough for realistic applica-
tions as an earth-abundant and cost-effective material.
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