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Abstract ; The aim of this paper is to investigate the effect of SiO, nano-concentrate and ZnO nano-concentrate on proper-
ties of epoxy and polyurethane marine coating. The corrosion-inhibiting and anti-aging properties of composite nano-coat-
ings used in marine environment were investigated by the salt spray test, xenon lamp aging test, ocean accelerated cycle
aging test. The stable well-dispersed nano-concentrates were prepared by three-step method, and epoxy and polyurethane
marine nano-coatings were modified by SiO, nano-concentrate and ZnO nano-concentrate. The work has investigated corro-
sion resistance, weathering resistance and antifouling property of marine nano-coating by use of transmission electron mi-
croscopy (TEM) , fourier transform infrared spectrometer (FTIR) , X-ray photoelectron spectroscopy (XPS) , gloss meter
and measuring instrument of surface contact angle. The FTIR analysis and viscosity measurement of SiO, nano-concen-
trates and TEM observation of ZnO nano-concentrates demonstrate that the well-dispersed state of nanoparticles can be at-
tributed to the strong steric effect of long carbon chains of polymer dispersing agent. The bonding strength of epoxy nano-
coating with 1. 0% SiO, nano-concentrate increases from 4. 4 MPa of epoxy coating without nano-concentrate to 5. 6 MPa.
The analytic results of salt spray test demonstrate that 1. 0% SiO, nano-concentrates improve the resistance of epoxy nano-

coating to salt spray. The gloss measurement in the xenon lamp
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Zn0 nano-concentrations greatly enhance the anti-aging and surface contact angle of polyurethane coating. In conclusion,

the nano-concentrates can improve corrosion resistance and weathering resistance of nano-coatings in marine heavy corro-

sion environment.
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Fig. 1  Infrared spectroscopy of SiO, nanoparticles modified

by polymer dispersing agent
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Fig. 2 Viscosity curve of SiO, nano-concentrates
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Fig. 4  Pictures of epoxy coating (a) and epoxy nano-coating

(b) after 1 200 h salt spray test
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Fig. 5 TEM picture of ZnO nanoparticles in nano-concentrate
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Fig. 6  Gloss change curves of polyurethane coating and nano-

coating after 1 000 h aging of xenon lamp
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Fig. 7 Gloss change curves of polyurethane coating and

nano-coating after ocean accelerated cycle aging test
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Fig. 8  Pictures of polyurethane coating (a) and polyurethane

nano-coating (b) after ocean accelerated cycle aging test
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Table 1 Composition of polyurethane coating without nanoparti-

cles before ocean accelerated aging test

Element Start BE Peak BE End BE Peak area( N) Atom fraction/%

Cls  292.30 282.32 278.29 1. 65 76. 04
Nls  405.80 398.03 391.76 0.13 6.00
Ols 537.76 534.82 528.55 0.39 17.97

F2 AILBFEMEBRKKEEASMRNFHREERTELAR
Table 2 Composition of polyurethane coating without nanoparti-

cles after ocean accelerated aging test

Element Start BE Peak BE End BE Peak area( N) Atom fraction/%

Cls 292.90 283.25 279.16 1.52 72.73
Nls  405.93 397.95 391.55 0.12 5.74
Ols  539.02 535.43 529.27 0.45 21.53

F3 AIBEMEEHRLRITAKEAREWMETERAN
Table 3 Composition of polyurethane nano-coating before ocean

accelerated aging test

Element Start BE Peak BE End BE Peak area( N) Atom fraction/%

Cls 292.97 283.29 278.77 1.72 76. 10
Nls  404.60 397.69 390.88 0.14 6.20
Ols 537.22 535.46 527.38 0.40 17.70

F4 ANIBEMEEMRRENRESREWMETERAN
Table 4 Composition of polyurethane nano-coating after ocean

accelerated aging test

Element Start BE Peak BE End BE Peak area( N) Atom fraction/%

Cls 293.50 283.77 279.20 1.65 74. 66
Nls 405.22 398.05 391.63 0.13 5.88
Ols  539.58 536.65 529.78 0.43 19. 46
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