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Mechanism and process optimization of serrated plate cathode for
electrochemical descaling
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Abstract: High energy consumption is a main problem in using electrochemical descaling system to treat with
industrial circulating cooling water.A serrated cathode can help the system to reduce the energy consumption to as low as
6. 82 kW-h/kg CaCO;.Experimental and numerical simulation results show that the decrease of energy consumption of
the system is due to high scale deposition reaction rate at the tip of the serrated cathode, which reduce the adhesion
between scale layer and cathode. The scale layer easily falls off from cathode surface, which is beneficial to cathode
regeneration.In addition, after the scale layer covers tip area,the deposition reaction of the scale layer gradually shifts
from tip area to flat area, which greatly delays cathode’s deactivation and reduces the energy consumption of the

electrochemical descaling system.The high energy consumption problem caused by cathode deactivation can be effectively

solved through the synergy of tip region and flat area.
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