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The Feasibility Evaluation of Electrochemical Chloride
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ABSTRACT

Serious corrosion of the reinforcing steel in concrete could be resulted by ingress of chlorides due to
coastal exposure and by use of untreated sea degraded aggregates as construction material. It eventually
endangers the integrity of the concrete structure. This paper discusses the influences of several key
parameters on the effectiveness of electrochemical chloride removal technique, including NaOH and
H3;BO; electrolyte temperature, concrete cover thickness, and the interference of mold nails. This study
also evaluates the influences of treatment duration and ASR reaction on chloride distribution of concrete
which had been desalted by Na,CO; electrolyte 14 months ago. The effect of carbonation on bounded
chlorides was also evaluated.
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Fig.1 Schematic diagram of desalination of concrete.
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Fig.2 The chloride distribution profile of 4-cm cover
thickness concrete after 1662.62 A * hr/ m?
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Fig.3 The chloride distribution profile of 4-cm cover
thickness concrete in 40 °C el ectrolyte after1662.62
A hr/m® desalination
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Fig.4 The chloride distribution profile of 4-cm cover
thickness concrete, (a) in 40 °C electrolyte
after 1662.62 A *hr/m? desalination, (b) the same
specimen received 1099 A * hr/m® desalination
after previous treatment.
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Fig.5 The cholride distribution profile of concrete
mixed with 100 9§ sea sand, (a) in 40 °C ele-
ctrolyte after 1662.62 A*hr/m? desalination, (b)
the same specimen received 2055.78 A *hr/m?
desalination after previous treatment.
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Fig.6 The chloride distibution profile of 1-cm cover

thickness concrete at room temperature after
1662.62 A hr/m? desalination.
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Fig.7 The chloride distribution profile of 2-cm cover
thickness concrete with a mold nail at room
temperature after 1662.62 Ahr/m? desalination.
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The chloride distribution profile of concrete
with Swt g NaCl, (a) after desalination, (b)
after14-month storage, with 100 94 sea sand, (c)
after desalination, (d) after 14-month storage.
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Fig.9 The chloride distribution of concrete with 100 9%
sea sand desalination in 40 °C ele-
ctrolyte and after 14-month storage (a) be- fore
carbonation, (b) after carbonation de- salination
in room temperature electrolyte and after 14-
month storage (c) before car- bonation, (d)
electrolyte.after carbonation.
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