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Fig. 1 Main, left views and perspective model diagram of the reactor
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10 734 9.00 7.77 885 7.82 889 7.68 9.05
20 7.08 958 735 9.17 732 935 727 945
40 4.81 1040 7.47 9.62 7.45 10.07 7.54 10.21
60 3.68 1098 6.10 9.84 6.80 1024 6.31 10.65
80 339 11.10 6.06 1035 6.44 1027 6.48 10.37
100 2.82 10.87 5.72 10.55 6.75 1035 6.86 10.54
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Mechanism and performance of water softening in water flow-bubble
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Abstract Electrochemical softening is an effective circulating cooling water treatment technology, due to the
dependence of the nucleation and growth of scale on the cathode surface, its hardness removal efficiency is
limited by its area. A practical reactor was presented in this study that can promote OH™ diffusion through
solution regulation and bubble movement, and enable the homogeneous nucleation of scale crystals in the liquid
phase without reliance on the cathode surface. The results showed that in cathode chamber, pH quickly reached
9.0 within 10 minutes and stabilized at 10.5 at 100™ minute, indicating OH  diffusion and accumulation in the
liquid phase. In addition, significant turbidity appeared in the cathode chamber compared to the anode chamber,
demonstrating the occurrence of homogeneous nucleation. The XRD results and SEM images confirmed that
produced precipitates of homogeneous nucleation was calcite calcium carbonate. The reactor has a processing
capacity of 100 L-h™', and the water softening efficiency reached 199.5 g-(h-m?)™". And the effluent hardness
could meet the water quality indicators for supplementary water in the circulating cooling water system. The
design of this reactor has a practical application value and can be used in softening treatment of industrial
cooling water systems.
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