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Fig. 2 Diagram of the VMPC experimental set up
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Preliminary study on a novel vacuum membrane percrystallization process
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Abstract VMPC process is a new kind of membrane crystallization process. It can realize the simultaneous
separation and recovery of solute crystallization and solvent in a single step. In this study, the principle of
VPMC process was analyzed and the effects of different temperature and concentration of feed solution, and
vacuum operating pressure on the productivity were investigated preliminarily by taking a NaCl solution as the
target system. The results showed that VMPC was a co-development process of membrane permeation and
vacuum pressure differential flash crystallization. With the increase of feed liquid temperature, water flux and
crystallized NaCl flux increased. With the increase of feed liquid concentration, the crystallized NaCl flux
increased, while the water flux decreased. In addition, the operating pressure had a significant effect on the
morphology of the NaCl crystals rather than crystallization productivity. When the temperature of the feed liquid
was 34 °C, the mass fraction was 25%, and the operating pressure was 0.5 kPa, a NaCl flux up to 8.04
kg-(m?*-h) ™" and water flux upto 30 L-(m*-h) ' were obtained through experiments, which was far higher than the
capacity of existing solar-driven evaporator crystallization technologies. This work developed a novel process to
address the challenges in terms of complex process flow, high energy consumption, low efficiency and
productivity during existing crystallization process of membrane filtration concentrate, thereby provide an
important solution for further development and application of efficient treatment technologies of high salinity
wastewater.

Keywords  VMPC process; membrane crystallization; crystal nucleation; high salinity wastewater; zero
liquid discharge
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