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CORROSION RESISTANCE OF NANOCOM POSITE
COATINGS ON CARBON STEEL BY USING EIS M EASUREM ENT
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ABSTRACT Corroson perfomance of three kind of coatings,i.e. the PPS based coatingsfilled with
microsized - (norma coating) or nanoszed pigments(nanocomposite) and the later one plus a post
treatment with a surfactant of fluorine (hydrophobic nanocomposite coating) , was investigated by
means of electrochemical impedance ectroscopy ( EIS) mesearement. The results show that the
nanocomposite coating showed better corroson resstance than the normal ones. However ,the hy-
drophobic nanocomposdte coatings showed the best corroson red stance ,which may be owed to the ben-
eicia dfect induced by the treatment with surfactant of fluorine.

KEY WORDS dectrochemical impedance gpectroscopy (EIS) ,nanocomposite coatings ,surface modifi-
cation ,corroson
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Fig. 1 SEM photographs of different coatings, (a) common
coatings and (b) nanocomposite coatings
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Fig. 2 Bode diagram of no. 1 eectrode ater immersonin 3.5 %
Nad slution for different times
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Fig. 3 Bode diagram of no. 2 dectrode &ter immersonin 3.5 %
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Fig. 4 Bode diagram of no. 3 dectrode after immersonin 3.5 %

Nad lution for different times
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Fig. 5 Bode diagram of different eectrodes ater immersonin 3. ) SO,
5%Nad slution for 24days,then immerson in 3. 5% , ,
Nad + 5 %H, S0, lution for 2days ,
(a)
ot ,
Rs
R
[3.4]
Fig. 6 Equivalent dircuitsof coated dectrode SO,
Rs- lution resstance; G - coating film cgpacitance; Ry )
- coating resstance Cq4 - double dectrical layer capaci- )
tance; R; - charge trangering redstance ,
3*>2% >17%,
Table 1 Hectrical resigance and capacitance for different coatings
after immersion in 3.5 %Nad sdlution
Immerson times,d  number R Q-cm? G ,Fl cm?
5 1* 3.35E6 3.27E- 10
2* 9. 26E8 1.48E- 10
3% 2.77E9 1. 60E- 10 , . PPS 90,
12 1* 2. 69E6 7.95E- 10 ) ,2003 ,27(5)
2% 5.93E8 1.62E- 10 2 Michad Alexandre, Philippe Dubois. Materids Science and En-
3# 2. 47E9 1.58E- 10 gineering ,2000,28(15) :1
24 1* 2.63E6 1.17E- 9 , , ,2001,22(8) :353
2% 9.56E7 1.83E- 10 , , . 2002 ,22
3* 1. 08E8 4.10E- 9 (1) :4




