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EVALUATION OF CORROSION RESISTANCE OF
GLASS FLAKE CONTAINING VINYL ESTER RESIN
COATING BY MEANS OF EIS MEASUREMENT

JIA Meng-qiu, MAO Yong-ji, GAO Shuang-zhi, GUO Hai-peng
College of Material Science and Engineering ,Beijing University of Chemical Technology ,Beijing 100029

Abstract ; Electrochemical Impedance Spectroscopy ( EIS) was applied as a principal tool to appraise the
corrosion resistance of glass flake containing vinyl ester resin glass fiber coatings. The results showed that
the coating with glass flake exhibited better resistance to corrosion and permeation in compperison with
that without glass flake. Among the coatings, the ones within a range of ratio of glass flake to resins be-
tween 30/100 ~50/100 showed the best corrosion resistance. After 120 days immersion in 3. 5% NaCl
solution ,the polarization resistance of the coatings kept higher than 10° Q - cm”,a hundred times superi-
or to the ones without glass flake ,and their capacitance stabilized around 8. 40 x 10 "' F/cm’ , water ab-
sorption is 0. 42.

Keywords ; electrochemical ipedance spectroscopy ( EIS) ; lass flake; vinyl ester resin; corrosion resist-

ance ; permeability resistance
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Table 1 Mechanic performance of coatings of
epoxy vinyl ester resins with different glass flake content

code No.1 No. 2 No.3 No.4  No.5
glass fiber content,g 20 30 40 50 0
adhesion , grade 1 1 1 2 1
flexibility ,mm 1 1 1-2 2 1
impaction resistant, kg + cm 50 50 40 -45 40 50

hardness ( GB/T 1730 -93) 0. 60 0. 68 0.62 0.70  0.55

noet : resins 100g, methyl ethyl ketone peroxide (MEKP)2. 5g, cobalt naphthe-
nate( CoNaph) 1. Og, DBP2. Og
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Fig. 1 Bode diagram after 20 d immersion
in a 3. 5% NaCl solution
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Fig. 2 Nyquist diagram after 20 d immersion

exposure in a 3. 5% NaCl solution
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Fig. 3 Nyquist diagram after 120 d
immersion in a 3. 5% NaCl solution
CE
RS
R

c

Fig. 4 Equivalent circuits of coated electrode
R, :resistance of solution;C, : capacitance

of coating film; R, :resistance of coating
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Table 2 Electrical resistance and capacitance for different coatings after immersion in 3. 5 % NaCl solution
20 d 40 d
immersion times
No. 1 No. 2 No. 3 No. 4 No. 1 No. 2 No. 3 No. 4
R,,Q - em? 4. 92E -3 4. 92E -3 4. 92E -3 4. 92E -3 4.92E -3 4. 92E -3 4.92E -3 4. 92E -3
R, ,Q - cm? 9. 389 4. 62E10 1. 54E10 6. 01E9 6.57E9 4.41E10 9. 24F9 3.26E9
Cc,F/em2 9.18E -11 7.21E -11 8. 72E -11 1.23E -10 9.68E -11 7.85E -11 8.92E -11 1.58E -10
80d 120 d
immersion times
No. 1 No. 2 No. 3 No. 4 No. 1 No. 2 No. 3 No. 4
R,,Q - cm? 4.92E -3 4,.92E -3 4.92E -3 4,.92E -3 4.92E -3 4,.92E -3 4.92E -3 4,.92E -3
R, ,Q - em? 5.38E9 4. 15E10 7.59E9 8.36E8 4, 38FK9 3.33E10 6. 86F9 6.01E8
C'C,F/cm2 1.05E - 10 8.28E - 11 9. 18E - 11 1.95E -10 1. 10E -10 8.40E -11 9.33E -11 2.01E -10
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Fig. 5 Time dependence of impedance

for coatings,during immersion in 3. 5% NaCl

JZ RS Z, BZBET B BER LA B 2R AL DL an 8 5 B
™ RBHRINER 1 FUR.

MBS ATLIE WS FARBL T MREERE S d )5, R
JZ B BRYTEA BB T B, (HFEE I R B E K, IR E ST T
MR RN XA B T IR B RR I, RE R LRSI
JFRIRIE , WK G582 . B2, R ISR 8% A 1 IR )2 PR R
BB A KRR AR A LR RS RERE
120 d J& , BRI B (9 4 PR R AR IR S BT R
F10° Q - om® MR FREMBH B 1RZ. FILE, RE
No. 2 iy SBHHUIARIFTE 10° Q - em® LU b, SREINBHE
BE W BBYIAEZE 2 A ~3 MR R WIRZE SRS
RGN R GBS ERE IS R B REE
RAFEA RS, TSR IR 2 BT R LA TR, A A
BB R REE I R K. X TN T SR8 RS2
PR B 8E ATE SRR IR AT E B, B A
HWHIBIBE. Bt MR — BB, A SRR R P B8
WIS ToR AR BT B R AR , TR B UL LA 2 T 0 T el
JRHRBE T LB AR A B 0 R 25 /0N K, B R AR Y
MRV N RE R o T 28 SO L o B, AT A 3t 1
il T BEYEL BT %A B BELAS AR, SRR R BB R
BRET RN, FEB AR RN R—RAEE MR
BE A BRI 58 AR R T 3 ey 8 = i B S e 1]

10.0
9.5

s cm?)

9.01
8.5

log(IZ],

8.0
7.57

7.0t

0 10 20 30 40 50
component(glass fiber per 100g resins)
Fig. 6 Time dependence of impedance

for different component coatings
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Fig.7 Time dependence of coating capacitance,

initial stage of immersionexposure to 3. 5% NaCl
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Fig. 8 Variation of water absorption X% of glass

flake modified coatings with immersion time
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