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ABSTRACT Polypyrrole (PPy) particulates was deposited on the surface of aramid fibers
(AF) by in-situ polymerization method to obtain PPy covered AF composite fibers
(PPy/AF). Then a series of PPy/AF/EP composite coatings were then fabricated by
adjusting the mass fraction of the modified fibers in the epoxy resin. The morphology and

chemical structure of the composite fibers were characterized by scanning electron
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microscopy (SEM) and Fourier transform infrared spectroscopy. The mechanical properties
and protectiveness the coatings in 3.5 wt.% NaCl solution were systematically investigated
via tensile tests and electrochemical measurements. The results showed that for
composite coating with modified fibers 0f2.0% PPy0.5/AF, the tensile strength of the
composite coating increased from 39.6 MPa to 55.68 MPa, corresponding to a 40.61%
enhancement. After immersion in 3.5 wt.% NaCl solution for 168 h, the low-frequency
impedance modulus (|Z]o.01 Hz) of the composite coating remained at 6.3 x 10° Q-cm?, which
was approximately four orders of magnitude higher than that of the pure epoxy coating.
The above results indicate that the incorporation of Ppy-modified aramid fibers can
simultaneously enhance the mechanical properties and corrosion resistance of the epoxy
coatings, demonstrating great potential for applications in the field of multifunctional
protective coatings.
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Fig.8 EIS Nyquist curves and equivalent electric circuit models of all samples (a) EP, (b)

1%AF/EP, (c) 1%PPy/AF/EP, (d) 2%PPy/AF/EP, (e) 3%PPy/AF/EP, (f) Equivalent electric circuit

models
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Table 1 Fitted impedance data for EP, 1%AF/EP and 2%PPy/AF/EP in the 3.5 wt.%NaCl solution

Samples Time(h) Rs(Q-cm?) Qc-Yo(Qlem?28") R(Q:cm?) QurYo(Qlem?28") Ru(Q-cm?)
EP 24 9.27x10? 8.70x10! 6.77x10% 8.67x10°! 2.47x10°
EP 72 1.00x102  1.42x10%° 6.93x10% 2.20x107 2.73x10°
EP 120 1.00x102  1.38x10°1° 1.59x107 3.73%10¢ 1.16x10°
EP 168 1.00x102 1.54x10710 6.46x10% 2.00x1073 7.18%103
1%AF/EP 24 2.75%102  1.09x10710 3.67x10° 5.34x10°12 5.20x1010
1%AF/EP 72 1.00x102  1.39x10°1° 4.27x108 9.24x10°11 1.78x101°
1%AF/EP 120 1.00x102  1.39x10710 4.34x101°  7.52x10-1! 3.07x10°
1%AF/EP 168 3.47x10! 1.17x10°1° 3.86x103 2.55%107 2.37x107
2%PPy/AF/EP 24 6.42x10% 6.93x10°11 4.07x108 8.47x10-11 1.09x101
2%PPy/AF/EP 72 1.11x10? 1.36x101° 1.09x101°  8.58x10°1 1.48x101°
2%PPy/AF/EP 120 5.82x102  1.54x10710 1.10x101°  1.01x10°1° 6.50x10°
2%PPy/AF/EP 168 1.60x103 1.48x10°10 1.53x10° 1.64x107° 4.43x10°
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