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Introduction e

When paints are in contact with moisture

Ingress of water

Ingress of aggressive ioNs

Properties could be affected
A Thermal

A Chemical

A Electrical A Environmental tests

A Anticorrosive Properties< A Technological tests

A Electrochemical tests o,



Introduction

A Electrochemical Impedance SpectroscefyS

ATo monitor changes with time of exposure
AToanalyse the stabilitgf the coating

AHowpaints protectmetals

V Theavarageof the analisedareaisin the order of cny
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A Atomic Force MicroscopyAFM

AHigh spatial resolution technique

ATopography of the coating in the nanometer range

Photodetector

Laser Beam

N Cantilever
Tip "ty
Line Scan

( )
v— Tip Atoms

f Force

A In-situ AFM enables to monitor the
evolution of the topography versus
time of exposure

\ Surface Atoms
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The purpose of this study

To evaluate the In-situ
EIS properties of clear AFM
organic coatings

A Giving a special attention to interactions occurring within
the first day of exposure
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A The studied systems were:

A Two waterborne, one solventborne clear coatings;

A Cold rolled steel 0.15 um.

Chemical Nature Labels CoatingThicknessim]
Waterbornec Alkyd Emulsion W.ALK 48.2+0.9
Waterbornec Acrilyc Latex W.ACR 55.5+0.5
Solventborne; Alkyd Emulsior S.ALK 67.0£2.5
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Experimental

A Electrochemical Impedance Spectroscopy:
A 0.3wt% N3SQ
A Potentiostatand Frequency Responsmalyzer(FRA)
A Analysedarea about 15 crh
A Acquisition every hour till the 24
A SoftwareZSimpWir8.22

A In-situ Atomic Force Microscopy;
A Distilled water and 3.@t%NacCl
A In-situimages carried out with the contact mode
A Analysedarea about 80x80 pm
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1Z| (Ohm.cm?)

A Waterborne Alkyd coating EIS spectra
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A Someporesor defectscouldhavebeenclosed
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Results
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A Waterborne Alkyd coating EIS spectra
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A Waterborne Alkyd coating AFM images
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after 37 min of exposure
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Waterborne Acrylicoatingg W.ACR
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Results
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Quantitativeanalisydor W.ACR and W.ALK
V Changes in the

V Swelling of the coating laye : .
9 g layer] = dielectric constant
G 3.5x10™
I I ] /x XK
Rg -10 b8
—AMA— L 3.0x10 ' x\x\x“_w%_x/
YW 2.5x10™"°
Rc < 1 X
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e i —=— W.ACR
~ -10
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V W.ACR; Coating capacitance increased due to the ingress of water _
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Solventborne Alkydoatingg S.ALK
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Togograghy - Flstenard order - Trace - han
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