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Corrosion Behavior of Steel Subjected to Different Corrosive Ions in
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Abstract: Corrosion behavior and evolution of steel reinforcement in simulated concrete pore solutions subjected to different
corrosive ions (i.e., chloride, sulfate, chloride-sulfate, and simulate sea water) were investigated. Corrosion products induced with
chloride and sulfate ions were also analyzed, respectively. The results show that the presence of sulfate ions in co-existence scenario
of chloride-sulfate ions lead to a lower polarization resistance and a higher corrosion current density. The steel corrosion potential is
correlated to the polarization resistance evolution as a power function relationship. Corrosion products induced by chloride and sulfate
ions depicts a slight difference, mainly containing y-FeOOH, a-FeOOH, Fe(OH);, Fe,05 and FeO.
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Table 1 Sample label and aggressive ions type

Solution Sample No. Experimental variable Note
Cl #1. #2. #3 Chloride ions Incremental 0.01 mol/L/d
S #4. #5. #6 Sulfate ions Incremental 0.01 mol/L/d
Sea+S #7. #8. #9 Fixed chloride+increasing sulfate 0.6 mol/L CI'+ incremental sulfate
Sea #10. #11. #12 Fixed chloride 0.6 mol/L CI”

Note: Cl—chloride; S—sulfate; Sea—simulated sea water. An incremental of 0.01 mol/L each day as ions addition regime.
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7=0.154 06 nm), TAEHJE 40 kV, TAEHL 30 mA,
FAHVE ] 5°~85°, FHIH 2 0.3 s/step, 5K A 0.02°,
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Table 2 Variations of R, with different chloride contents

R, /(kQ-cm?)

Chloride content /(mol-L™")

Sample No.
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
#1 34.60 35.10 36.10 32.80 21.50 8.160 8.32 6.07 4.04 4.06 2.87
#2 432.00 600.00 719.00 387.00 438.00 287.00 10.40 9.76 11.30 14.80 14.10
#3 219.00 246.00 189.00 109.00 137.00 111.00 25.90 93.70 4.50 4.59 4.50
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Table 3 Variations of R, with different sulfate contents
R, /(kQ-cm’)

Sulfate content /(mol-L™")

Sample No.

0 0.01 0.015 0.02 0.03  0.04
#4 1070.00  2380.00 792.00 4880 14.30 6.53
#5 303.00 282.00  332.00 276.00 31.50 6.54
#6 60.60 37.40 38.40  33.10 18.50 8.03
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Table 4 R, at fixed chloride content with and without
incremental sulfate R, /(kQ-cm®)

Sulfate content /(mol-L™")

Sample No.

0 0.01 0.02 0.03 0.04 0.05  0.06
#7 621.00 1090  8.13 7.10 5.79 538 525
#8 557.00 1120  4.42 4.04 4.01 452 415
#9 869.00 1020  4.35 3.97 3.76 3.94 399
#10 557.00 1590 15.00 1320 11.50 10.20 8.52
#11 621.00 1330 14.00 1330 11.00 887 7.81
#12 869.00 12.50 11.10  10.80 7.54 7.36  6.54

Note: Sample #7, #8 and #9 subjected to fixed chloride content and
increasing sulfate; #10, #11 and #12 only subjected to fixed chloride.
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