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Abstract — In this study, zinc or cerium exchanged zeolite was introduced to develop a novel anti-corrosion pigment.
The primer paint was made using them and was coated on galvanized(GI) steel. The anti-corrosion performance was
measured using electrochemical impedance spectroscopy(EIS). And scanning vibrating electrode technique(SVET) was
employed to observe the cut-edge corrosion process of the coated GI steel. From EIS and SVET results, it could be con-
firmed that Ce ion-exchanged zeolite showed the anti-corrosion performance higher than Shieldex C303 and Zn ion-
exchanged zeolite. Finally, it was found that metal ion-exchanged zeolite may provide new possibility as the smart
cathodic corrosion inhibitor delivery systems on galvanized steels.
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Table 1. The formulation of the primer used in this study

Product Name Solid %  content [wt%]
Polyester resin 60 20.81
3-ethoxypropanoic acid ethyl ester 0 6.03
Kocosol #150 0 6.03
Mill base CAB-O-SIL® M-5 100 0.21
Tronox CR-826 100 3.29
Anti-corrosion pigment* 100 8.67
ASP-200 100 14.24
Polyester resin 60 23.86
Desmodur® BL3175A 75 7.03
Kocosol #150 0 3.60
Let down dibutyl tin dilaurate 0 0.26
Syloid® C807 100 0.21
3-ethoxypropanoic acid ethyl ester 0 5.64
Modaflow® resin 0 0.11

*The added amount of Zn-zeolite, Ce-zeolite or Shieldex C303 and Anti-
col Yellow.
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Table 2. The results of cerium ion-exchange reaction

bS] ol wEk AgEelES] WY s 747

Zeolite Concentration Amount of Loaded Cerium Ton-exchange Ratio XRF Analysis Result
[kg/L] [mol/kg] [wt ratio] [Wt%] [g Ce*/g (Si+Al)]
0.044 1.403 0.197 62 0.616
0.078 1.237 0.173 96 0.516
0.111 0.883 0.124 98 0.421

Fig. 1. SEM image of (a) MS-40F and (b) Ce-zeolite.
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Fig. 2. Bode plots of the primer including each of corrosion inhibitors after immersion in 3.0 wt% NaCl solution for different times; (a) 5 days,
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Fig. 6& HOHOL 55 E38HA] & Al thst SVET A&,
E3h= Al tigt Ao AT Fig, 6
A7 218 AJHe| tislod cathodic 43

Korean Chem. Eng. Res., Vol. 49, No. 6, December, 2011

o] Fa¢Ow UERIT PRI E X3

7k O]jr cathodic EJo] 7+4at3iom, WHql

5

o] STkl Sltt.
|E7} cathodic 2] WA A= 2-8-8=

%H

t
H

=)
X

fll
i

=

olelg A F450] o

o
i

[ 3§

2 Al HLS 3 4]

ek Al
< g A
=07 3



1.4e43
—s— Ce-Zeolte
- —¥— In-Zeolite
1.2e+48 4 Y —=— (303
10848
T 80+ Y
= \
-9. Y,
N BOe+ - ‘\\
4.0e+7
2.0e+7
0o T T T T T T
1] 2 4 B g 10 12 14

Time [day]
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