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Introduction 

When paints are in contact with moisture 

Ingress of water 

Ingress of aggressive ions 

Properties could be affected 
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ÅThermal 

ÅChemical 

ÅElectrical 

ÅAnticorrosive Properties 

ÅEnvironmental tests 

ÅTechnological tests 

ÅElectrochemical tests 



Introduction 

ÅElectrochemical Impedance Spectroscopy - EIS 

ÅTo monitor changes with time of exposure 

ÅTo analyse the stability of the coating 

ÅHow paints protect metals 

 

 

VThe avarage of the analised area is in the order of cm2 
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Introduction 

ÅAtomic Force Microscopy - AFM 

ÅHigh spatial resolution technique 

ÅTopography of the coating in the nanometer range 
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Å In-situ AFM enables to monitor the 
evolution of the topography versus 
time of exposure 



ÅGiving a special attention to interactions occurring within 
the first day of exposure 

Introduction 

EIS 
In-situ 
AFM 

The purpose of this study 

To evaluate the 
properties of clear 
organic coatings 

5/19 



Experimental 

Chemical Nature Labels Coating Thickness [µm] 

Waterborne ς Alkyd Emulsion W.ALK 48.2 ± 0.9 

Waterborne ς Acrilyc Latex W.ACR 55.5 ± 0.5 

Solventborne ς Alkyd Emulsion S.ALK 67.0 ± 2.5 

ÅThe studied systems were: 

ÅTwo waterborne, one solventborne clear coatings; 

ÅCold rolled steel - 0.15 µm. 
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Experimental 

ÅElectrochemical Impedance Spectroscopy; 
Å0.3 wt% Na2SO4 
ÅPotentiostat and Frequency Response Analyzer (FRA) 
ÅAnalysed area about 15 cm2 
ÅAcquisition every hour till the 24th 
ÅSoftware ZSimpWin 3.22 

ÅIn-situ Atomic Force Microscopy; 
ÅDistilled water and 3.0 wt% NaCl 
ÅIn-situ images carried out with the contact mode 
ÅAnalysed area about 80x80 µm 
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Results 

ÅWaterborne Alkyd coating ς EIS spectra 
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Å Some pores or defects could have been closed  
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Results 

ÅWaterborne Alkyd coating ς EIS spectra 
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Results 

ÅWaterborne Alkyd coating ς AFM images 

In air      after 37 min of exposure 
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Waterborne Acrylic coating ς W.ACR 
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ÅNo considerable amount of 
aggressive ions has 
penetrate through the 
coating layer 
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Results 



Results 

W.ACR 

12/19 



Quantitative analisys for W.ACR and W.ALK 

VW.ACR ς Coating capacitance increased due to the ingress of water 
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VSwelling of the coating layer 
VChanges in the 

dielectric constant 
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Solventborne Alkyd coating ς S.ALK 
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Results 
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59 nm 51 nm 44 nm 

38 nm 32 nm 

Results 


