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Preparation and properties of h-BN@TiO,/water bor ne epoxy coating
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University of Chemical Technology, Shenyang 110142, Liaoning, China; 2. Shenyang Key Laboratory for New
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Abstract: TiO, modified hexagonal boron nitride (A-BN) nanocomposite filler (--BN@TiO,) was prepared
from in situ hydrolysis of TiCl, on the surface of #-BN, and then added into waterborne epoxy resin (WEC)
to obtain Z-BN@TiOy/WEC composite coating. The 2~-BN@TiO, were characterized by FTIR, XRD and
SEM for analyses on structure, composition and surface morphology, while the shielding and anti-corrosion
properties of ~-BN/WEC composite coating, pure WEC coating and 42-BN@TiO,/WEC composite coating
were evaluated through electrochemical impedance spectroscopy (EIS) and salt spray tests. The results
showed that the successful loading of TiO, onto #-BN nanosheet increased #-BN layer spacing, thus
reducing accumulation of #-BN. When soaked into NaCl solution with a mass fraction of 3.5% for 600 h,
h-BN@TiOo/WEC composite coating exhibited a higher low frequency impedance modulus of 5.03x10°
Q-cm’, in comparison to A-BN/WEC composite coating (3.64x10° Q-cm®) and pure WEC coating
(1.66x10° Q-cm?), and the highest and most stable resistance. The addition of A-BN@TiO, effectively
slowed down the diffusion rate of corrosive medium to the coating, improved the shielding and
anti-corrosion performance of the coating, and increased the adhesion between A-BN@TiO,/WEC
composite coating and metal substrate (12.04 MPa).
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Fig. 2 FTIR spectra of #-BN, TiO, and 2-BN@TiO,
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Fig. 3 XRD patterns of 4-BN, TiO, and ~-BN@TiO,
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Fig. 4 SEM images of #-BN (a), TiO, (b), ~-BN@TiO, (c) and

EDS scanning image of Ti element in A~-BN@TiO, (d)
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Fig. 5 Nyquist plots (a~d) and Bode diagrams (e~1) of three coatings at different immersion time
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Table 1 Low frequency impedance modulus of coatings at

different immersion time

Zpo0.01 1/(¥10° Q-cm?)

w2
Oh 200h 400h 600h
4 WEC )2 1937  2.15 181 1.66
h-BN/WEC & &2 2497 418 376  3.64
h-BN@TiO/WEC E&/%)Z  34.65 2265 847  5.03
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Fig. 6 Equivalent electrical circuits models
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Table 2  Electrochemical impedance parameters of the coatings

®E = W i [] /h C./(F/cm?) Re/(Q-cm?) R/(Q-cm?) Ca/(F/cm?) Wpo/(Q-cm?)
4li WEC i%)2 0 8.599x107 — 1.953%107 — —
200 8.713x107 7.716x10° 1.387x10° 4.073x107*
400 1.529x107 2.359x10* 1.194x10° 4.999x107° 2.946x10°
600 1.774x1078 4.209%10° 9.884x10° 1.534x10°° 1.144x107
h-BN/WEC B /%2 0 4.123x10°° — 2.509x107 — —
200 9.470x107 — 4.195%x10° —
400 2.829%x107* 5.055x10° 3.883x10° 4.465%x1071° —
600 1.555x107 4.355x10° 3.256x10° 3.087x1078 —
h-BN@TiO./WEC E 52 0 6.066x107° — 3.502x10’ — —
200 5.657x107 — 2.281x107 — —
400 7.183x107 8.678x10° 9.174x10° 1.900x1078
600 9.896x107 3.885x10° 5.055x10° 9.140x107'° —
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AR, UEBHK R 2 Y B, B2 SLER
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FHHTSEL R WAFAE— 3 IR 25 . — R UL, R BROK,
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Fig. 7 Resistance of coatings at different immersion time
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