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Characteristics of chloride ion migration in early-age concrete
under strong electric field
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Architecture and Environment, Sichuan University, Chengdu 610065, P. R. China; 3. School of Civil Engineering

and Architecture, Ningbo Tech University, Ningbo 315100, Zhejiang, P. R. China; 4. Zhejiang Guangtian
Component Group Co., Ltd., Ningbo 315000, Zhejiang, P. R. China)

Abstract: Electrochemical chloride extraction can effectively eliminate harmful chloride ions of concrete
structures and reduce the failure risk of concrete structures. The electrochemical dechlorination of concrete
structure was carried out by means of strong electric field, and the strong electric field action of 40 min, 80 min
and 120 min was involved in different early ages. The change and distribution characteristics of internal chloride

content were tested, and the springback strength test was carried out on the specimens cured for 28 days after
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electrification. The results show that the chlorine removal efficiency can be significantly improved by the
intervention of strong electric field at an early age, and the working time is about 1/300 of the traditional
electrochemical methods when reaching the same chlorine removal effect. The distribution characteristics of
chloride ions show that the distribution of free chloride ions is more uniform than that of traditional
electrochemical parameters, and the bound chloride ions still have the phenomenon of accumulation in the
middle of the protective layer. The standard curing is carried out after the action of strong electric field, and the
rebound test results show that the strong electric field has no obvious effect on the macroscopic strength of the
concrete protective layer.

Keywords: concrete structure; electrochemical chloride extraction; maintenance period; strong electric field;

durability of structures
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Fig. 1 Schematic diagram of specimen size
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Fig. 2 Electrochemical dechlorination layout
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Fig. 3 Schematic of drilling hole for powder extraction
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Fig.4 Layout diagram of rebound measuring point
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Fig.5 Chlorine ion dechlorination efficiency
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Fig. 8 Distribution of binding chloride ion
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