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Abstract: Aimed at the aging properties of P-type fabric membrane material in floating photovoltaic structures in a
marine environment, natural aging tests were conducted at one port in Tianjin for 10 months. The effects of strength
grade and surface treatment type on the aging properties of P-type fabric membrane material were studied, and the
aged material’s biological fouling statuses and mechanical properties were analyzed. The biological fouling analysis
included the types of fouling organisms on the membrane surface, the mass of fouling organisms per unit area, the

statuses of membrane surface and the light transmittance, while the analysis of mechanical properties for the material
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consisted of the uniaxial tensile strength, the elongation rate at break and the tear strength in the warp and weft direc-
tions. Results showed that the fouling organisms on the membrane surface were mainly barnacles and seaweeds, and
the mass of fouling organisms per unit area varied greatly at different locations, with a range of 22.2—356.0 g/m” and
an average value of 143.9 g/m”. The fouling organisms caused slight yellowing of the membrane coating surface, the
yellow brown spots resulting from aging can be seen through light, and the light transmittance became worse. In ad-
dition, the influences of barnacle organisms on the membrane coating surface color and light transmittance were more
serious than those of seaweeds. After 10 months of exposure to the ocean, the membrane material’s total average ag-
ing retention rates of uniaxial tensile strength and elongation rate at break in the warp and weft directions were
98.5%, 98.7%, 97.8% and 98.2%, respectively, and the total average aging retention rates of tear strength in the
two directions were 95.3% and 95.2%, respectively. An aging prediction model of P-type fabric membrane material
in the marine environment was established, and the mechanical property retention rates of the material after 25 years
of aging were predicted. It was found that the aging retation rates of the uniaxial tensile strength and elongation rate at
break in both the warp and weft directions were higher than 50.0%, indicating the material” excellent anti-aging per-
formance in the marine environment. The research results of this paper provide some reference for the engineering
applications of offshore floating photovoltaic membrane structures.

Keywords: floating photovoltaic structure; P-type fabric membrane material; aging test; biological fouling; aging
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Tab.1 Aging test design and original mechanical properties of P-type fabric membrane material
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P4-TiO»-1,P4-TiO,-2 P4 PVDF + TiO, 0.76 5037 4948 18.26 23.70 683 697
P5-TiO»-1,P5-TiO,-2 P5 PVDF + TiO, 0.84 5224 5067 20.20 26.69 750 743
P7-TiO»-1,P7-TiO,-2 P7 PVDF + TiO, 1.00 7781 7719 20.75 23.32 1284 1291
P7-PVDF-1,P7-PVDF-2 P7 PVDF 1.00 8013 7916 22.55 23.14 1155 1230
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Fig.1 Test process of aging properties of membrane material
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Fig.2 Tests of mechanical properties of membrane material
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Fig.4 Biological fouling, surface condition after cleaning and light transmittance of aged membrane material (with size of
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Fig. 5 Aging retention rates of uniaxial tensile strength and elongation rate at break of membrane material
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