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Fig. 1 Microscopic images of microplastics in industrial wastewater
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Fig. 2 Microplastic abundance in different industrial wastewater
sources
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Fig. 3 Distribution characteristics of microplastics in influent and effluent water from various industrial wastewater sources,
including shape, size, color, and composition
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Tab.3 Data from studies related to microplastic pollution in wastewater treatment plants
X HEIK/(AN/L) HK/(AN/L) ERE/% B0k
1 T 538.67+22.05~1 290+65.26 20.44+1.19~40.67+11.12  92.42~97.81 [16]
2 WG IR 126.0£14.0 30.6+7.8 75.7 [17]
3 iwie 23.3~80.5 7.9~30.3 66.1~62.7 [18]
4 1] 1.57~13.69 0.2~1.73 79.3~97.8 [19]
5 b 0.28 0.05+0.01~0.13+0.01 53.6~82.1 [20]
6 Kb 54.33+£16.11~70.00+18.67 17.33+£1.25~19.33+1.25 68.10~72.38 [21]
7 [iE73 288+32.8 22.9+7.2 92.1 [22]
8 HH 1.01~2.06 0.4~0.27 60.4~86.9 [23]
9 FEMR 0.70~8.72 0.07~0.78 89.2~93.6 [24]
10 T 1 468.7~4 286.5 0.075~6.735 99.9 [25]
11 dtae 12.03£1.29 0.95+0.22 95 [26]
12 vy 5.8~176.8 0.9~40.9 86.6 [27]
13 Cadiz, Spain 645.03+182.24~1 567.49+413.18 16.40+7.85~131.35+£95.36 91.62 [28]
14 Daegu, Korea 4200~31 400 33~297 98.9~99.2 [29]
15 Madrid, Spain 17143 10.7+£5.2 93.7 [30]
16 Paris, France 260~320 14~15 83~95 [31]
17 Vancouver, Canada 31.1£6.70 0.5+0.2 97.1~99.1 [32]
18 Amsterdam, Netherlands 68~910 51~81 72 [33]
19 Italy 2.5+0.3 0.4+0.1 84 [34]
20 Australia 55~98 0.18~0.96 98.35~99.80 [35]
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Abstract: Microplastics (MPs) have attracted widespread attention as emerging and pervasive contaminants, and the
scientific community is increasingly recognizing industrial sources as significant contributors to MP pollution in rivers
and adjacent seas. However, the extent of this pollution in wastewater from industrial sources remains unclear. In this
study, we examined MP characteristics in the influent and effluent of representative enterprises from five coastal indus-
tries in Shandong Province. Our findings revealed that internal wastewater treatment systems within industrial wastewa-
ter sources exhibited a relatively low removal efficiency for MPs, with an average removal rate of only 59.86%. Conse-
quently, a substantial quantity of MPs was discharged from coastal industrial wastewater sources, representing a signifi-
cant source of microplastic pollution in the offshore environment. Among these industries, the textile printing and dyeing
sector exhibited the highest MP content in the influent and effluent, with average abundances of 84.8 and 19.6 pieces/L,
respectively. The paper and plastic manufacturing plants, chemical plants, and shipbuilding industries displayed compa-
rable MP abundances in wastewater, ranging from 32.0 to 37.2 pieces/L in effluent and 10.8 to 14.6 pieces/L in effluent.
Gold mining plants demonstrated the lowest MP abundance, with 23.9 pieces/L in the influent and 17.6 pieces/L in the
effluent. The MPs influent from various industrial sources exhibited similar shapes and compositions, characterized by
fibers (comprising 61.46%—84.48%) and demonstrated by polyethylene (PE) (constituting 53.48%—76.19%). In industrial
source effluents, MPs predominantly took the form of fibers (61.46%-91.06%), were primarily blue (41.67%—58.22%),
and were composed mainly of PE (16.22%—-67.83%). Moreover, we observed industry-specific variations in MP size
within the effluent, where the highest average proportion of MPs =300 pm reached 28.67%, spanning from 23.96% to
35.19%. The characteristics of MPs in industrial effluents closely resemble those found in the ocean, underscoring the
significant contribution of industrial discharges to marine MP pollution. This study provides a scientific foundation for
researching source-sink dynamics, migration patterns, and strategies for preventing and controlling marine MPs by elu-

cidating MP concentrations and traits in industrial effluents across representative industries near typical bays.
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