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Table 1 Monomer ratios in synthesized acrylic zinc copolymer resin

Samples Acrylic acid/g Butyl acrylate/g Perfluorohexylethyl methacrylate/g 2-Methoxyethyl acrylate/g
Z0 15 85 0 0
Z1 15 82 3 0
z2 15 79 6 0
Z3 15 76 9 0
Z4 15 73 12 0
Z5 15 80 0 5
Z6 15 75 0 10
z7 15 70 0 15
Z8 15 65 0 20
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S (%) = (my-mg) / (my-my) ><100% (2)
g BRI ARINE 50 mL B FZR- 28 (R 220 W, I 2 M EE e m i),
R IRGHE S G R 0.1 mol/L 1) KOH AruEid iistAT i €, BIVE A kA (4 H. 30 s ARty
1k BMEE (3D iHE
A=5.61Vion/mS (3)
b A B IRHIERAE, mo/g: m NIRRT, 9: Vkow J9iH E I FHHT KOH ARuEE AR, mL.
K B B B AR AT BR /A 7)) NDJ-5S i 26 BE T 5 0 i o 286 o
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Table 2 Solids content, acid value and rotational viscosity of resins

Samples S, % Al(mg g?) Rotational viscosity/(mPa s)
Z0 44.2 229.2 257
Z1 445 228.6 260
Z2 44.1 229.5 256
Z3 45.0 232.8 273
Z4 43.9 2355 265
Z5 42.8 228.4 237
Z6 42.6 227.8 223
Z7 42.5 227.1 236
Z8 43.2 227.5 248

2.2 AIREREMBENS TE
X AN [F) 25 o G /K BARTRE L O T MG BR B W I 3047 T o I, 455 Nn% 3 Fim. W& 3
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Table 3 Molecular weights of zinc acrylate resins synthesized with different contents of hydrophilic/hydrophobic monomers

Samples Mw M, Polydispersity
Z0 3579 2641 1.36
Z1 3015 2 364 1.28
Z2 3216 2438 1.32
Z3 3043 2 362 1.29
Z4 3025 2314 1.31
Z5 3157 2348 1.34
Z6 2954 2301 1.28
zZ7 3151 2 359 1.34
Z8 2983 2276 1.31
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Fig.1 FT-IR spectraof zincacrylate resins with hydrophobic monomer (a) and hydrophilic monomer (b)
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Fig.2 Static contact angle of acrylic zinc copolymer resins

(a): before hydrolysis of resin containing hydrophobic monomers; (b): before hydrolysis of resin containing hydrophilic monomers;
(c): after hydrolysis of resin containing hydrophobic monomers; (d): after hydrolysis of resin containing hydrophilic monomers
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Fig.3 Surface roughness of acrylic zinc copolymer resins
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Fig.4 Results of seaweed attachment with zinc acrylate copolymer resins
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Fig.5 Bacteria attachment result of zinc acrylate copolymer resins
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Fig.6 Ted results of atic hydrolysis rate of acrylic zinc copolymer resins
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Study on the Preparation and Performance of Acrylic Zinc Resin
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Abstract: Zinc acrylate self-polishing resin is an efficient marine antifouling material. Hower the influence
mechanism of the hydrophilic-hydrophobic contents in the resin on its hydrolysis rate remains to be studied.
In this paper, a series of zinc acrylate resins with different hydrophilic-hydrophobic contents were prepared
by free radical polymerization. The copolymer structure, degradation mechanism and dynamic change of
micro-nano structure were systematically investigated by combining infrared, contact angle, white light
interferometer characterization and other tests. The results showed that with the increase of the hydrophilic
component content in the zinc acrylate resin, its hydrophilicity was significantly enhanced, the wettability of
the water film on the resin surface was improved, and the hydrolysis rate of the resin was greatly accelerated.
In addition, the hydrolysis increased the surface roughness of the resin and the actual contact area between
the water film and the resin, then accelerate the hydrolysis of the resin again. Therefore, in the zinc acrylate
resin system, the precise control of its wettability and degradation rate could be achieved by adjusting the
content of its hydrophilic-hydrophobic components, and the application and development of the zinc acrylate
self-polishing resin in the marine antifouling field could be promoted.

Key words: zinc acrylate; anti-fouling resin; self-polishing coatings; hydrolysis rate
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