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Location of experimental platform
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Fig.2 Plastic crushing collection device (A: Schematic diagram; B: Day 0; C: Day 37)
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Fig.3 Microscopic characterization of microplastics

A ZFYRIR; B: WORDIR; C: WIRIR; D. LR
A: Fiber; B: Granule; C: Foam; D: Film.
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Fig4 Characteristics of microplastics in the device: Abundance (A), particle size distribution (B), shape distribution (C), and color distribution (D)
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R, e, FRIEA YA (136.41+10.59) 1 58 L
A HERVR T K FR A TR EE WA o i S BT, 77
2R TG TR I AL A B 3 A (134.3429.31) A4S F
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Fig.5 Microscopic Fourier transform infrared spectroscopy of microplastics in the device
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Fig.6 Proportion of microplastic polymer in the device
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Abstract
caused by waste plastics has become a global environmental problem. Microplastic pollution is notably

With the widespread application of plastic products in various fields, microplastic pollution

prevalent in marine environments, particularly in aquaculture areas. Marine aquaculture plastic facilities
are subject to prolonged exposure to ultraviolet radiation, wave impact, and microbial erosion, gradually
breaking down and forming microplastics. Although extensive studies have been conducted on the impact
of microplastics on marine organisms and ecosystems, studies on the laws of microplastic formation from
float debris in marine aquaculture in natural environments are limited. This study used a self-made plastic
crushing in-situ collection device to monitor and analyze the fragmentation of seawater aquaculture float
in natural environments. The results showed that after 37 days, the abundance of microplastics in the no
float group device was (307.09+£16.37) items/kg, whereas the abundance of microplastics in the float
group device was (392.72+£27.22) items/kg. The collected microplastics were predominantly fibrous and
measured < 0.5 mm, with most being transparent in color. During seawater aquaculture, approximately
(136.41£10.59) ind. microplastics were generated by float, primarily in the form of thin films with
predominantly black color. There were (85.75+6.06) ind. film-shaped microplastics, (46.74+3.32) ind.
granular microplastics, (2.77+0.21) ind. foam-shaped microplastics, and (1.16+£0.96) ind. fibrous microplastics.
Additionally, there were (95.42+6.87) ind. black colored microplastics, and (40.10+3.46) ind. transparent
microplastics, with other colors being the least prevalent at (0.90+£0.22) ind.. This device effectively
collects microplastics generated by the fragmentation of float in marine aquaculture. The study results
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provide basic data and theoretical support for evaluating and predicting the generation, migration, and
ecological risks of microplastics caused by aquaculture floats.

Key words Microplastics; Marine aquaculture float; In situ research; Microplastics formation
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Appendix Tab.1 Experimental site environmental parameters
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Time Light intensity uv 2542 uv 2972 Velocity Temp?rature DO Pressure
/(cd/m?) /(UW/ecm®) /(UW/ecm®) /(m/s) /C /(mg/L) /kPa
Oh 0 0 0 0.188 23.149 6.81 19.16
lh 0 0 0 0.089 23.128 6.79 19.13
2h 0 0 0 0.402 23.259 6.92 19.15
3h 0 0 0 0.423 23.354 6.95 19.11
4h 0 0 0 0.323 23.404 6.94 19.16
5h 0 0 0 0.219 23.298 6.86 19.13
6h 0 0 0 0.024 23.223 6.83 19.16
7h 4.69 1.134 0.106 0.214 23.209 6.86 19.12
8h 12.31 0.825 0.194 0.418 23.248 6.87 19.18
9h 6.18 0.995 0.245 0.606 23.393 6.88 19.54
10h 10.41 2.841 0.651 0.343 23.473 6.92 19.51
11h 9.69 1.603 0.489 0.302 23.403 6.91 19.45
12h 9.64 1.571 0.447 0.086 23312 6.87 19.34
13h 8.57 1.214 0.341 0.022 23.311 6.91 19.26
14h 5.59 0.814 0.214 0.312 23.523 7.06 19.29
15h 2.83 0.343 0.092 0.294 23.511 6.97 19.25
16 h 1.53 0.218 0.047 0.153 23.437 6.92 19.26
17h 0.38 0.043 0 0.047 23.391 6.88 19.25
18 h 0 0 0 0.082 23.331 6.87 19.22
19h 0 0 0 0.353 23.359 6.88 19.21
20h 0 0 0 0.324 23.303 6.91 19.26
21h 0 0 0 0.414 23.338 6.92 19.25
22h 0 0 0 0.383 23.316 6.92 19.21
23 h 0 0 0 0.338 23.205 6.85 19.19
1d - - - - 23.1 - -
2d - - - - 20.5 - -
3d - - - - 20.5 - -
4d - - - - 21.4 - -
5d - - - - 21.9 - -
6d - - - - 22.6 - -
7d - - - - 22.7 - -
8d - - - - 24.0 - -
9d - - - - 20.8 - -
10d - - - - 20.2 - -

11d - - - - 22.7 - -
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Time Light intensity uv 2542 uv 2972 Velocity Temp?rature ODO Pressure
/(cd/m?) /(LW/em®) /(WW/em®) /(m/s) /C /(mg/L) /kPa

12d - - - - 20.2 - -
13d - - - - 21.3 - -
14d - - - - 21.5 - -
15d - - - - 21.4 - -
16d - - - - 20.8 - -
17d - - - - 20.2 - -
18d - - - - 20.8 - -
19d - - - - 20.5 - -
20d - - - - 20.3 - -
21d - - - - 20.5 - -
22d - - - - 20.5 - -
23d - - - - 20.2 - -
24d - - - - 20.3 - -
25d - - - - 21.1 - -
26d - - - - 20.5 - -
27d - - - - 20.8 - -
28d - - - - 20.2 - -
29d - - - - 20.5 - -
30d - - - - 20.5 - -
31d - - - - 20.2 - -
32d - - - - 20.2 - -
33d - - - - 20.3 - -
34d - - - - 20.2 - -
35d - - - - 20.5 - -
36d - - - - 20.2 - -
37d - - - - 20.5 - -




