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Several medhanisms have been propased to explain the
corrosion-protedive properties of zinc-rich base @atings.
The Znc particles ad as saaificing anodes which must be
closely paded in order to make the film conductive.’ 2
Results of ealy work showed that a very high
pigmentation level was required for eledricd contad
between adjaceant zinc particles and between zinc and the
sted substrate to provide sted with an initial short-lived
period d cahodic protedion. The subsequent lossof
cahodic protedion has been associated with either aloss
of zinc-steel contad or with a build-up of zinc corrosion
product on the surfaceof the zinc.

Longterm protedion is attributed to either zinc corrosion
products blocking the poresin the mating and preventing
accessof corrodents to the steel, or to depasition of
corrosion inhibitive znc salts on the steel substrate. Zinc
isalso ableto neutralise the aid agents.

Some types of zinc dust have aplate-like structure and
thus also contribute to the barrier function of the wating.
The purpose of this gudy isto examine the initial short-
lived cathodic protedion adivity of four commercial zinc-
rich paints based on epoxy binder.

The spedmens were sted panels coated with zinc-rich
paints (z.r.p.) without a conventional topcoat. The EIS
spedrum and the open circuit potential (OCP) of painted
sted eledrodes were determined as a function of exposure
timein agated 0,1 M sodium-chloride solution at 25 °C.
ElIS spedrum and OCP were measured after 2, 8, 24, 48,
96 and 168 hour of pre-exposure, using an Sl 1287
potentiostat and Sl 1255frequency resporse analyser with
Zplot and Zview software’s.

The 2nc content and type of binder for the four z.r.p.
investigated are givenin Table 1.

The open circuit potential of the painted eledrodes after a
short time shift in the region of —1 V indicating good
eledronic contad between zinc dust and sted, sincethis
valueis gmilar to that measured for metal zinc in the
same solution. Figure 1.

The observed potential rise was not due to lossof zinc-
sted contad since scratching the aating surface
immediately restored the original negative potential
except paint D with low zinc concentration.

Figure 2A and Figure 2B show the equivalent eledronic
circuits for the ating of paints A, B, C and paint D
respedively.

The processrepresented by a parallel combination of CPE
R1 at high frequencies (> 10 Hz) is attributed to the
properties of coatings. At lower frequencies (> 10 Hz) the
response may be dtributed to the OH" or O, transport in
the atings of paints A, B and C represented by Ws.

The cdculated parametersare givenin Table 2.
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Table1l
Code Binder Zinc ocontent % m/m
A epoxy 852
B epoxy 87,9
C epoxy 89,0
D No information 57,0
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Table 2.
time Rc CPE-T | CPE-P| W-R | W-T |Ws-P
/h /1Q / nF /Q /s
A
2 33330 35 0,615
8 4556 1118| 0,626 13157 0,65 0,337
24 1981 1510 0,626 6614 0,74|0,292
48 454 2010[ 0,691 2319 3,03/0,448
96 251 1415/ 0,632 2197 2,97/ 0,508
168 292 2857/ 0,578 3000 3,310,502
B
2| 2570900 55| 0,931
8 339115 1673 0,932
24 99835/ 4174| 0,852 14830 2,46| 0,261
48 18896/ 6280 0,833 13800| 29,98| 0,363
96 7748 8140 0,784 83067| 47,76| 0,303
168 10233| 20782| 0,753 21975/ 0,26| 0,200
C
2| 278500 3,0 0,948
8 25270 28,7 0,888 45513| 0,73 0,363
24 2885 2231| 0,858 14205/ 0,88 0,316
48 2567 3915/ 0,806 4765 0,070,386
96 1621 3483| 0,753 3927 8,630,421
168 3177 4108| 0,728 3065 4,35/ 0,412
D
2 169625 59| 0,901
8 369035 11,1 0,889
24 43%700 159| 0,815
48| 6239950 198| 0,704
96| 13577500, 21,3| 0,720
168 119800 181 0,717




