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Abstract
Drinking water is now becoming one of the most important resources, including, due to the growing deficit. Accordingly, it is urgent to develop new energy-saving methods for obtaining desalinated water from natural sources. In this paper, we propose a new method for obtaining desalinated water, based on the use of polymer hydrogels. The method is based on the effect of redistribution of concentrations, which occurs when a cross-linked polyelectrolyte network is placed in a solution of a low molecular weight salt. The presence of intrinsic ionized groups in the bulk of the polyelectrolyte gel causes the salt concentration in the gel volume to be lower than the concentration of the solution over the gel. The accumulated solution of reduced concentration can be isolated from the swollen mesh in various ways. The least energy intensive among them is the impact of mechanical pressure. However, the specific swelling of polymer networks in the low molecular weight salt solutions leads to the fact that increased concentration of salt solution is separated under the action of mechanical pressure on the gel, i.e., the concentration of salt in the liquid accumulated by the gel is further reduced. Repeating the cycle allows achieving a high degree of desalination. However, as the concentration of salt in the solution accumulated by the hydrogel decreases, it is required to substantially increase the amplitude of the mechanical pressure ensuring separation of the liquid from the cross-linked polymer network. In particular, for a polyacrylic acid-based gel, (such gels are currently commercially available); the pressure to separate the liquid from the network becomes so large as to cause the network itself to fail. Consequently, a problem arises to reduce the pressure that ensures the collapse of the swollen polymer network. In this paper this problem was solved due to the synthesis of polymer hydrogels containing a pronounced hydrophobic component. Gels were used based on sodium polyacrylate (PAA-Na), and 2-hydroxyethyl acrylate (HEA), also containing butyl methacrylate (BMA). It is shown that the introduction of a hydrophobic component in the composition of the grid allows a reduction of 4 times the pressure required to separate the accumulated solution. This value is sufficient for the implementation of the proposed desalination method.
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