Performance of MCI 2005, MCI 2007 and DCI in Concrete
Prepared using Water Containing Chlorides
Background: The supply of fresh water is limited in some areas and concrete is produced with water containing chlorides. It
is known, that presence of chlorides in concrete causes corrosion of embedded metal reinforcement. To prevent this,
corrosion inhibitors should be added to the concrete mix.
Purpose: To evaluate the performance of MCI 2005, MCI 2007 and DCI in concrete prepared using water containing
chlorides.
Method: Electrochemical Impedance Spectroscopy (EIS)
Materials: MCI 2005
MCI 2007
DCI, manufactured by 'Grace Construction Products'
Concrete sample preparation kit ('Quick Set' - sand and Portland cement mortar mix; steel rebars, 'Hobart' mixer)
Artificial 'sea water', prepared from the synthetic sea salt, manufactured by 'Aquarium Systems'.
Electrochemistry Impedance Spectroscopy test kit (Potentiostate 'Fermostat' with
EIS 900 software, manufactured by 'Gamry Instruments Inc.', Calomel Saturated reference and High Density Graphite
Counter Electrodes

Procedure: The samples for Electrochemical Impedance Spectroscopy were prepared according to standard procedure.
Rebars were cleaned with a wire brush and rinsed with methanol.
The following mix designs were used:
- 2 kg mortar + 224.3 gr. sea water (CONTROL)
- 2 kg mortar + 224.3 gr. sea water + 0.61 gr. MCI 2005 (MCI 2005)
- 2 kg mortar + 157.0 gr. sea water + 1.90 gr. MCI 2007 (MCI 2007)
- 2 kg mortar +216.3 ml sea water + 25.0 g DCI (DCI)
This mix design correspond to the dosages:
{
{
{

MCI 2005 -0.6 l/m3 (1 pint/yd3)
MCI 2007 - 2.0 l/m3 (3 pints/yd3)
DCI - 25l/m3.

Mortar were mixed for 3 min., and then molded in a 400ml plastic beaker with a rebar embedded in the center. After curing
for 28 days in plastic bags samples were kept for 1 year at ambient conditions
Results:

Material
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polarization
resistance,
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nA/cm2 x 103*
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MCI 2007

27.8

0.15

5.8/0.23

95.5

MCI 2005

6.4

0.67

25.9/1.03

79.9

DCI

4.7

0.92

10.7/0.42

72.4

'Control' (no
corrosion
inhibitor in
mix design)

1.3

3.33

38.6/1.52

-

*Calculations were carried out using formulas:
Icorr.=26mV/(Rp x Surface area);
1nA/cm2=11.6nm/year
**Z=100%x(Icorr.Cont. -Icorr.MCI)/Icorr.Cont.
Conclusion:
1. MCI-2005, and especially MCI-2007 work better than DCI to reduce reinforcement corrosion in concrete
made with water containing chlorides.
2. MCI 2007 and MCI 2005 added to the mix design at a dosage rate of 0.6l/m3 and 2.0l/m3 respectively provide
better corrosion protection to the rebars in concrete made with water containing chlorides than DCI added at a
dosage of 25l/m3.
3. The significant water reduction MCI-2007 allows is what enabled its additional corrosion protection to the
embedded reinforcement, i.e. less water, so less chloride contamination.
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