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Innovative nanofiltration technology for water desalination and other fluids purification from salts, germs, bacteria and viruses based on so called nanopumping (NP) effect [1] when a fluid flow through nanomembranes and nanochannels is actuated using surface acoustic waves (SAW) is presented. In this work, based on our own research results on application of SAW for fluid flow actuation and SAW amplification effect by using graphene film [2-4] and fabrication of nanochannels in ultrathin films by radiation method [5,6] we develop a working model of the nanopump (Fig.1), that can demonstrate a water filtration process in a much simpler way than the existing desalination and purification methods using carbon nanomembranes in which the fluid motion is triggered by SAW (Fig.2). Moreover, such nanopumping devices will be of practical interest for the development of future energy sources, e.g. for direct methanol fuel cells, hydrogen energy and nano engine for medical robots, as well as for use in a wide variety of chemical, food and agricultural applications.
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Figure 1 - Layout of the nanopump using nanoporous carbon nanofilters for water desalination: 1) graphite sample holder for thermal cooling, 2) nanofilters for water filtration, 3) piezoelectric crystal coated with graphene. 
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Figure 2 - Fragments of the filtration dynamics of liquid droplets through carbon nanomembranes by SAW
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