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Thermal Reduced Graphene Oxide/Polyimide Nanocomposite Coating: Fabrica-
tion and Anticorrosive Property
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ramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Thermal reduced graphene oxide (TRGO) was incorporated into polyimide (Pl) matrix as two-dimensional
nanofillers and TRGO/PI nanocomposite anticorrosive coatings were fabricated. Then AC impedance spectroscopy
and dynamic potential polarization curves were adopted to evaluate the electrochemical corrosion behavior of the ob-
tained coatings in simulated seawater (3.5wt% NaCl solution). The results show that the addition of TRGO signifi-
cantly improves the coating resistance and corrosion protection efficiency compared with pure Pl coating. Besides, the
TRGO/PI composite coating with the addition of 0.3wt% TRGO shows the most excellent anticorrosive property, with
the maximum coating resistance of 1.3176x10° Q and the highest corrosion protection efficiency of 99.65%. The en-
hanced anticorrosive property can be attributed to the physical barrier properties of the TRGO with lamellar structure.
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Fig.1 TEM (a) and AFM images (b-c) of GO sheets
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Fig. 2 XRD patterns (@) and Raman spectra (b) of GO and
thermal reduced graphene oxide (TRGO)
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Fig. 3 Picturesof TRGO dispersions with varying concentrations

(@ 0.17 mg/mL; (b) 0.33 mg/mL; (c) 050 mg/mL; (d) 0.66 mg/mL;
(e) 0.83 mg/mL
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Fig. 4 SEM micrographs of fractured surfaces of (a,b) neat Pl
and (c,d) TRGOO0.1/PI coatings
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Fig. 6 Equivalent circuit used in the fitting process
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Fig. 7 Comparison of experimental data and fitting curves for
() TRGOO0.1/PI, (b) TRGOO0.4/Pl composite coatings

Samples R/Q  CPEy4-T/F CPEy4-PIF RJ/Q

Pure PI 1279 2.7060x10°  0.7721  1.6081x10°
TRGOO.1/PI 1290 1.6952x10°®  0.6325 5.6110x10°
TRGOO0.2/Pl 1064 6.2072x107  0.7235  9.6912x10°
TRGOO.3/Pl 1136 6.0883x107  0.7442  1.3176x10°
TRGOO.4/PI 1249 23677x10° 07022  3.6245x10°
TRGOO.5/PI 1002 3.9181x10°  0.6605 3.0603x10°
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Fig. 8 Coating resistance and Bode modulus at 0.1 Hz as a
function of the SRGO content in TRGO/PI composite coating
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Fig. 10 Optical images of (8) TRGOO.1/PI and (b) TRGOO0.5/PI
coated 304SS after testing for adhesion

Fx2 ARHRRENBEALERRESH
Table2 Corroson parametersof bare 304SS, pure Pl, TRGO/PI-coated 304SS dectrodesimmersed in 3.5wt% NaCl solution after 6 h

Sample EcorlV leord(A-cm™)  b/(mV-dec™®) bJ(mV-dec?) Ry(kQ-cm?)  Thickness/um Pee/%
Bare steel -0.53 1.319x10™* 1 4423 0.744 - -
Pure Pl -0.40 1.490x10°° 1408 5960 36.931 1.30 98.87
TRGOO.1/PI -031 8.513x107" 4312 5946 49.785 1.30 99.35
TRGOO.2/PI -0.28 6.199x10~" 1145 7123 108.823 1.30 99.53
TRGOO.3/PI -0.24 4.616x1077 3036 8532 158.105 1.30 99.65
TRGOO0.4/PI -0.34 5.865x107" 2800 5227 96.969 1.30 99.56
TRGOO.5/PI -0.36 1.070x10°° 3463 5388 44.839 1.30 99.19
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