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Nanomembranes are one of the most interesting groups of nanomaterials in nanotechnology [1]. Additionally, the 

application may be impacted by changes in the use of various materials throughout time, environmental changes, 
diverse studies, new technologies, requirements, or human needs. As a result, the materials used to manufacture 
nanomembranes have changed. Nanomembrane fabrication processes are included in one of the categories. Porosity, 
durability, permeability, chemical or thermal stability, and a variety of other factors should be considered while 
selecting a procedure for synthesizing nanomembranes [2]. Metal nanomembranes are made from a variety of metals 
and oxides. When it comes to metals such as gold or palladium, examples include Al2O3 and titanium dioxide (TiO2). 
Because of its regular nanoporous hexagonal structure, pore regularity, and mechanical properties, nanoporous alumina 
has received the most attention for application in numerous fields of engineering and at the industrial level. 

The most difficult mechanical issue in the filtration process is to avoid mechanical damage to the bioparticles as 
they pass through the micro pores in the aluminum oxide membrane. Bioparticles must be able to pass through the nano 
holes in the aluminum oxide membrane without being damaged by mechanical forces during the filtration process [3]. 
Surface acoustic waves modulation is the convenient method for manipulation of bioparticle and allows them to pass 
through the nanochannels without damaging the cells and reduce the friction from inside wall of nanochannels. 

The aim of the research work is to fabricate the nanoporous anodic alumina from 99.5% pure aluminum sheet (0.5 
mm) in 0.3M oxalic acid (C2H2O4) using two step electrochemical anodization process [3]. Anodization process 
contains mild anodization (MA) and hard anodization (HA) for 90 min and 15 hours respectively followed by chemical 
etching for removal of backside aluminum later and to open other side of pores. After fabrication process Scanning 
electron microscopy (SEM) analysis confirms the pore diameter 80±10 nm, interpore distance 110±20 nm, and 
thickness of 95 µm using C2H2O4 at constant DC 60V (Fig. 1a and 1b). To investigate the chemical properties of 
synthesized nanoporous alumina, energy-dispersive X-ray spectroscopy (EDS) research was performed, which verifies 
the dominance of aluminum oxide (Al2O3) shown in Fig. 1c.  
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Fig.1 SEM image of nanoporous alumina showing nanoporous (a), nanotubes (b), and elemental mapping (c) 

A numerical simulation was performed to understand the pressure distribution inside the nanotube using 
piezoelectric actuation. The study was divided into two sections. Acoustic pressure distribution analysis was used in the 
first investigation to figure out the frequency where particles concentrate in the channel's central area, between 900 and 
1100MHz, by using 10mHz steps between each frequency range. Also, transverse oscillations occurring at 900 MHz 
produce the lowest center-channel acoustic pressure. Increased frequency causes disorder in the acoustic pressure inside 
the nanochannel, resulting in increased friction between particles and the nanochannel wall as they pass through it. The 
second investigation determined the time required for nanoparticles to focus in the nanochannel's core. For this 
investigation, the time range was set to 0 seconds to 0.3 seconds in 0.0001 second increments. The findings of the 
analysis indicate that nanoparticles with a diameter of 22.65 nm and a density of 480 kg/m3 focus in 0.27 s in the center 
of the nano channel. The result of numerical simulation shows that fabricated nanoporous alumina could be used for 
application for nanoparticle filtration and separation. 
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