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Abstract: Cracks in reinforced concrete were sealed by electrochemical deposition method (EDM ). Three types of

anode materials, Cu, Zn, Fe and their corresponding CuSO,, ZnSO,, Fe,(SO,); electrolytes were used in EDM.

The effects of current density, electrolyte solution concentration, and electrodeposition time on crack surface closure

rate, crack impermeability coefficient, ion diffusion depth in cracks, and electrode quality loss rate, were analyzed.

The composition of the electrodeposited products was analyzed by X-ray diffraction and scanning electron microscopy.

The results indicate that the degree of crystallization of electrodeposits is relatively high, and their shapes vary overall.

Lower current density and lower electrolyte concentrations are most beneficial for the plugging effect of DEM on

concrete cracks.
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Table 1 Physical properties of cement

Setting time/min

Flexural strength/MPa Compressive strength/MPa

Specific surface area/(m”-kg ")

Initial Final

3d 28d 3d 28d

398 117 170

5.2 8.3 38.5 59.2

x2 KEHUFAK
Table 2 Chemical composition(by mass) of cement
Unit: %

Na,0 MgO ALO, SiO, SO, Cl KO Fe0,

0.08
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Fig. 6 Change of R with ¢ at different conditions
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Fig.7 Change of H with ¢ at different conditions
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Table 4 M values of anodes under different conditions

Code I/(A+m™?) ¢/(mol-1L.7 1) t/d Cu Zn Fe
1 1 3.08 1.94 9.97
2 0.05 3 5.22 1.97 12.90
3 5 7.47 9.55 28.76
4 1 4.20 3.32 21. 20
5 0.5 0.10 3 8.71 5.77 24.00
6 5 9.66 8.97 33.00
7 1 5.50 2.59 24.00
8 0. 20 3 6.50 3.25 32.90
9 5 9.50 9.50 48.76
10 1 2.61 6.84 9.54
11 0.05 3 12.66 14. 10 0.13
12 5 16.18 18. 30 29. 26
13 1 4.32 3.69 21.97
14 1.0 0.10 3 9.85 7.29 26.51
15 5 16. 37 21.03 31.62
16 1 4.90 5.35 41.74
17 0. 20 3 4.77 1.69 49. 60
18 5 22.77 3.41 47. 37
19 1 4.60 3.64 10.78
20 0.05 3 10. 63 2.34 14. 60
21 5 21. 20 19.47 30. 23
22 1 4.00 3.00 22.30
23 2.0 0.10 3 11.53 7.00 28.83
24 5 17.74 19.21 54.71
25 1 5.00 6.00 41.51
26 0. 20 3 10. 56 15. 00 48.52
27 5 16.98 21.50 82.66
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Table 5 R and K of samples under different conditions

R/% K
Code I/(Aem™®)  ¢/(molsL™") 1/d

Cu 7n Fe Cu Zn Fe

Control 1.50 1.50 1.50
1 1 42.0 80.0 77.0 4.13 4.50 4.62
2 0.05 3 77.0 98.0 100.0 5.20 5.12 5.10
3 5 93.0 100.0 100.0 5.39 4. 54 5.85
4 1 45.0 80. 0 63.0 5.02 4.20 4.53
5 0.5 0.10 3 71.0 90.0 95.0 5.22 4.72 5. 20
6 5 90.0 98.0 100.0 5.35 3.91 5.50
7 1 33.0 81.0 65.0 4.25 4.02 5. 04
8 0. 20 3 69.0 85.0 100.0 5.25 5.63 5. 20
9 5 88.0 95.0 100.0 5.35 5. 80 5.30
10 1 45.0 86.0 100.0 5.10 4.60 5.09
11 0.05 3 80.0 95.0 100.0 4.87 4.72 4.95
12 5 98.0 95.0 100.0 5.02 4.82 5.85
13 1 55.0 80.0 92.0 5.20 4.30 4. 84
14 1.0 0.10 3 88.0 88.0 95.0 5.15 5.03 4.72
15 5 98.0 100.0 98.0 5.07 4.41 5.85
16 1 69.0 71.0 79.0 5.65 4.40 4.98
17 0. 20 3 91.0 85.0 85.0 5.20 5.02 5.03
18 5 93.0 98.0 100.0 5.55 4.66 5.85
19 1 65.0 96.0 95.0 4.72 5. 00 4.72
20 0.05 3 80.0 98.0 100.0 5.15 5.43 4.78
21 5 98.0 100.0 100.0 4.84 4.53 5.85
22 1 33.0 97.0 90.0 4.00 5.10 4.72
23 2.0 0.10 3 50.0 99.0 100.0 5.17 5. 20 4. 84
24 5 84.0 100. 0 100.0 5.39 5.29 5.85
25 1 31.0 95.0 84.3 4.00 5.03 5.07
26 0. 20 3 61.0 97.0 84.8 4.85 5.26 5.07
27 5 68.0 100.0 85.1 5.31 5.02 5.85

10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80

200(°) 20/(°) 200(°)
() Cu (b) Zn (c) Fe

1—Cu,0; 2—Cu(OH),; 3—Zn0; 4—Fe;0,
K8 REER IR XRD K%
Fig. 8 XRD patterns of electrodeposits materials in cracks
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