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An Experimental Study on the Ion Reaction and the Electrochemical
Rebar-Corrosion in Aqueous Solution Mixed with Sulfate and Chloride
Ion-Reactive Material
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Abstract

In this study, amine derivatives and ion exchange resins were selected to actively control penetration ions (50427,
Cl) as the element technology of repair materials for concrete structures in drainage environments. Ions (50427, )
adsorption performance and corrosion resistance of calcium hydroxide solution with amine derivative and ion exchange
resin were confirmed by ion chromatography and potentiostat analysis. As a result of the experiment, it was confirmed
that the amine derivative is excellent in the adsorption of chlorine ion and the ion exchange resin is excellent in the
adsorption of sulfate ion. It has been confirmed that corrosion resistance can be increased by proper combination of
two materials in the calcium hydroxide solution containing sulfate ion and chloride ion simulating sewage environment.
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An Experimental Study on the Ton Reaction and the Electrochemical Rebar-Corrosion in Aqueous Solution Mixed with Sulfate and Chloride Ion-Reactive Material
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A Study on Electrochemical Corrosion in
Aqueous Solution Containing Sulfuric Acid and
Chloride Ion Reaction Materials
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Table 39 HAJE 272 & Figure 2 (b)
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Table 1. Experimental variable (detection of SOZ ion)

_ Content ()
No. Solution
Amine derivative  lon exchange resin
1 — —
2 1.00 -
3 Ca(OE())z n?ﬁlullon 075 025
+
4 NasSO; 1mg 0.50 0.50
5 0.25 0.75
6 - 1.00
Table 2. Experimental variable (detection of CI™ ion)
Content ()
No. Solution
Amine derivative  lon exchange resin
1 — —
2 1.00 -
Ca(OH), Solution
3 50 mL 0.75 0.25
+
4 NaCl 1mg 0.50 0.50
5 0.25 0.75
6 - 1.00

Table 3. Equipment and experimental conditions (IC)

Equipment Thermo Scientific ICS-2100

Analysis columns lonPac® AS19 analytical (4 * 250 mm)

Moving phase 45 mM KOH / Dionex EGAIIl KOH
Flow velocity 1.0 mL/min
Oven temperature 30T
Detecting Method Suppressed Conductivity Detector
Amount of injection 25 uL

Suppressor Anion Electrolytically Regenerated Suppressor

w

(a) Solutions

(b) lon chromatography

Figure 2. lon chromatographic analysis (anion detection)
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Table 4. Experimental variable (evaluation of corrosion)

Concentrati Co(r;rc]egtran Concentrati Concentrati
Inhibitors  on of NaCl NasSO on of AD on of IER Solution names
(o) AR (¢/[B) (g
(gl)
None 1.0 0.0 - C1.0-S1.0
777777777777777777777777777777 20 0.0 - C1.0-S2.0
0.4 - C1.0-S1.0-A04
0.3 0.1 C1.0-S1.0-A0.3-R0.1
1.0 0.2 02 C1.0-S1.0-A0.2-R0.2
Amine 0.1 03  C1.0-51.0-A0.1-R03
derivative 1.0
+ - 04 C1.0-S1.0-R0.4
Ié)n 04 - C1.0-S2.0-A04
exchange
resin 0.3 01  C1.0-S2.0-A03-R0.1
20 0.2 02 C1.0-S2.0-A0.2-R0.2
0.1 0.3 C1.0-S2.0-A0.1-R0.3
- 04 C1.0-S2.0-R0.4

Table 5. Equipment and experimental conditions (potentiostat)

VersaSTAT (Princeton Applied Research, Oak

Equipment Ridge, TN, USA)

Analysis columns Metrohm Autolab Nova 1.10

Analysis model CPE (constant phase element)

Specimen o16mm steel (polishing by 180~1200 «m sandpaper)
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(c) Potentiostat

Figure 3. Evaluation of electrochemical corrosion properties
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Figure 6. Polarization curves
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Table 6. Corrosion potential

) Corrosion
: Corrosion : :

Solution potential (mV) Solution po(tni\r}l;al
C10-810 -382 C1.0-220 -399
C1.0-S1.0-204 -275 Cl.0-20-204 -29%6
C1.0-S1.0-A03-R0.1 -193 C1.0-220-A03-R0.1 -286
C1.0-S1.0-A02R02 - 346 C1.0-220-202-R02 - 366
C1.0-S1.0-A0.1-R03 - 364 C1.0-20-A0.1-R03 - 368
C1.0-S1.0-R04 -371 C1.0-220-R04 -39%
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Figure 7. Impedance—frequency bode plots
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