MEL zeolite nanosheet membranes for
water purification: insights from molecular
dynamics simulations

inal Research | Publi

Seyed Sorgush Mousavi Khadem, Abbasali Masiriasayesh, Amin Harmed Mashhadzadeh 5, Sajjad

Habibzadeh, 5. Mohammad Sajadi, Otman Abida, Muhammad Tajammal Monir, Amin Esmaeili, Navid
Rabies, Mahammad Rera Sael, Mohammadreza Shakeuhimehr &) & Rajender 5. Varma 5

EJ B76 Accesses m 10 Citations  Explore all metrics -
Abstract

MEL - type zeolite was selected as a typical porous material to theoretically capture the
purification scenario of a model landfill leachate comprising PbCl; and CuCl; varying the
pressure (2.4 48 MPa). Large-scale Atomic/Molecular Massively Paralle]l Simulator

{ LANMDMPS) was applied to simulate the equilibrium state (0.5 ns ) and dynamics of Phee,
Cu?* and C1” and water molecules (4 ns). Ohverall, the flux th rough the MEL membrane was
increased by the increase of pressure. Lennard - Jones potential was used to explain non
bonded interactions between the membrane and ions as well a5 water molecules, in terms
of values of energy and snapshots were taken from the evolution of purification
phenomenon. The molecular patterns of accumulation of ions in the vicinity of zeolitic
membrane were also captured as functions of the energies of the interaction between the
contaminants and porous membrane. Mean square displacernent {M5D) variation was
indicative of the effect of pressure on dynamics of heavy metal separation; higher energies
obtained at higher pressures, as reflected in alteration of van der Waals (wd'W) force
between ions and water molecules. The membrane revealed rejection above 70% for PR,
and almost 1009 against Cut* and €17, respectively. Density of water remained almost 1 g
cm’, but depending on population of water molecules decreased after passage into the

zeolite membrane.



