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Study on the Effect of Electrochemical Chloride Extraction Effect

in Recycled Reinforced Concrete
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(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: To explore the durability repair pathways of recycled reinforced concrete affected by chlo-
ride salt-induced corrosion, an electrochemical chloride extraction (ECE) experiment was carried out.
Chloride salts were internally added to simulate the corrosion process, and the effect of recycled aggre-
gate characteristics and electrical parameters on ECE efficiency were studied. The results showed that
the ECE efficiency of recycled reinforced concrete with recycled coarse aggregate sizes of 5 to 25 mm
was 1.36 times higher than that of the concrete with aggregate sizes of 5~30 mm. An increased re-
placement rate of recycled coarse aggregate resulted in improved ECE efficiency. At a 50% replace-
ment rate, the ECE efficiency was about 26 % higher than that of ordinary concrete. As current densi-
ty increased during electrification, the ECE efficiency also improved. The ECE efficiency at a current

density of 3 A/m* was 1.45 times higher than that at 1 A/m* When the current density increased from
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1 A/m’ to 2 A/m?, the improvement in ECE efficiency was more pronounced for recycled concrete

than for ordinary concrete. Extending ECE duration significantly enhanced its efficiency, with recycled

concrete showing a substantially higher chloride removal rate in the early stages compared to ordinary

concrete. The chloride extraction efficiency within the first 7 days was 51% of that achieved in 28

days. Sensitivity analysis of the factors affecting ECE efficiency showed that the recycled aggregate re-

placement rate had a greater impact than aggregate particle size. However, ECE duration had the

most significant impact.

Keywords: recycled reinforced concrete; aggregate particle size; replacement rate of recycled aggre-

gate; electrochemical chloride extraction; current density
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Table 1 Cement chemical composition

B 2%

) Ignition
CaO ALO, MgO Fe,O, Na,0 K,0 SiO, SO,
loss rate

60.12 5.61 2.67 3.55 0.17 0.52 21.26 2.55 3.65
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Table 2 Physical indicators of aggregates

HORL ORI/ RN/ AN JEORME/ HERR R B/ ok A/

X mm  (kgem ) BE % (kgem™?) %
Ek <5 2581 270 — 1640 1.02
HE R 5~20 2608 — 9.20 1550 0.93

5~20 2560 — 1750 1458 4.20

B

5~25 2565 —  16.60 1402 4.00
L Rk
5~30 2572 —  15.10 1376 3.80
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Table 3 Mix proportions for specimens

ﬁ{ﬁ:kg/m3
MEER Wil
: Ky ok omER T T
AR/ % AR AR
0 410 172 578 1292 0
20 410 172 578 1034 258
30 410 172 578 904 388
40 410 172 578 776 516
50 410 172 578 646 646
Rt %lj!%i Hf: 16
¥
4 / g
350 42 42
H————————#
25 25 16 BA7: mm
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Fig.1 Schematic diagram of specimen
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Table 4 Experimental groups

HUEORE FRAHLEORE RIS/ BRE

u1 %
BE/mm BARE/Y% (Am) I/
PC-0 0
PC-7 7
5~20 0 2
PC-14 14
PC-28 28
RAC1-20 5~20
RAC2-20 5~25 20 2 28
RAC3-20 5~30
RAC1-30 30
RAC1-40 5~20 40 2 28
RACI-50 50
RAC4-28 1
RAC5-28 5~20 20 2 28
RAC6-28 3
RACS5-0 0
RACS5-7 5~20 20 2 7
RACS5-14 14
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Fig.2 Schematic diagram of electrochemical chloride extrac-

tion device
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Fig.3 Effect of recycled aggregate particle sizes on chloride

extraction efficiency
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Fig.4 Effects of recycled aggregate replacement rate on chlo-

ride extraction efficiency
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Fig.5 Effects of current density on chloride extraction effi-

ciency
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Fig.6 Effects of chloride extraction duration on chloride ex-

traction efficiency
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