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ABSTRACT : Objective To improve the corrosion resistance, surface contact angle, bonding strength and abrasion resistance of
boron phenolic-epoxy coatings. Methods In this paper, boron phenolic-epoxy coatings were modified by TiO, nano-concentrates,
and composite nano-coatings with resistance against high temperature and corrosion were prepared in the study. The corrosion re-
sistance of nano-coatings was evaluated by immersion test in high-sulfur crude oil. The SEM morphology observation and measure-

ment of surface contact angle, bonding strength and abrasion resistance were used to investigate the effect of TiO, nano-concentrates
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on the properties of boron phenolic-epoxy coatings. Results From the SEM observation, no defects were found on the surface of bo-

ron phenolic-epoxy nano-coatings after exposure to 100 °C high-sulfur crude oil. 2% TiO, nano-concentrates improved the perme-

ation resistance and abrasion resistance of nano-coatings. The bonding strength of composite nano-coating only decreased from 7.7

MPa to 6.9 MPa after the corrosion test, and the surface contact angle of nano-coating was 4° ~7° higher than that of coating with-

out nano-particles during the 720 h corrosion test. Conclusion The morphological structure, bonding strength and abrasion resis-

tance of boron phenolic-epoxy nano-coatings were not damaged by 100 “C high-sulfur crude oil. 2% TiO, nano-concentrates in-

creased the permeation resistance and surface contact angle of the composite nano-coating.

KEY WORDS:: boron phenolic-epoxy coating; composite nano-coating; TiO, nano-concentrates ; petrochemical industry; high-sul-

fur crude oil; corrosion resistance
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Tab.1 The main materials used in coating formulations
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Fig. 1 Morphology of foreign epoxy nano-coatings after 48 h cook-
ing test in crude oil: a) Room temperature curing; b)

Heat curing
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Fig. 2 Morphology of foreign epoxy nano-coatings after 240 h
cooking test in crude oil; a) Room temperature curing;

b) Heat curing
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Fig. 3 SEM images of boron phenolic-epoxy nano-coating after

corrosion test
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Fig. 4 Weight gain evolution (wi% ) with immersion time in 80

°C crude oil from gravimetric curves
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Fig. 5 Evolution of bonding strength with time in the accelerated
corrosion test for boron phenolic-epoxy coating without
nano-concentrate and nano-coating with 2% nano-TiO,

concentrates
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Fig. 6 Evolution of abrasion loss with time in the accelerated cor-
rosion test for boron phenolic-epoxy coating without nano-
concentrate and nano-coating with 2% nano-TiO, concen-

trates
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Fig.7 Evolution of contact angles with time in the accelerated
corrosion test for boron phenolic-epoxy coating without
nano-concentrate and nano-coating with 2% nano-TiO,

concentrates
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