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Abstract

As a new type of pollutant, the impact of microplastics on the ecological environment and human
health has attracted more and more attention. At present, people’s research on microplastics
mainly focuses on the investigation of pollution characteristics in biological systems and toxicolo-
gy and engineered microplastic removal systems have not been reported. Starting from the feasi-
bility of technology and the sustainability of engineering, this paper designs a clean and efficient
enrichment technology and device for microplastics in surface water on the basis of experimental
exploration, which mainly charges microplastics through low-temperature plasma (gas), so that
the microplastic particles in the water body first float up through the action of air flotation, and
then enrich through the electric field (electrode) on the surface. Preliminary experiments show
that the degradation efficiency of microplastics (PP, PE, PVC) exceeds 87%, and the removal rate of
COD in water reaches more than 60%, which is a clean, efficient and low-energy treatment tech-
nology and device, which can be further promoted to industrial wastewater and domestic sewage
treatment, and provide strong support for the advanced treatment of water.
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Figure 1. Microplastic removal system process flow chart
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Figure 2. Lasma discharge structure diagram
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Figure 3. Aeration structure device diagram
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Figure 4. Electrode design
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Figure 5. Electrode design
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Table 1. Microplastic counts in water samples
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KA 500 ml, HX 50 ml -3 9 2.5 uL, A7 K x % /um?

2x15 2x05 1x1 0.5x05 0.3x0.3
1x0.2 15x1 15x1 1x1 2x15
1x1 0.5%x0.5 3x25 1x1 15x%x2
Kb 1
0.5x05 2x1 2x2 1x05 3x4
1x1 1x0.7 4x2 0.5% 0.5 15x15
4x2 3x7 15x15 4 x4 1x1
15x15 2x0.5 4x15 2x%x2 1x0.5
2%x2 4x3 8x3 1x1 05x1
8x38 0.5%x0.5 4x2 5x4 8x4
PRI
4x2 4x2 3x1 4x15 0.7x0.7
3x4 1x3 7x6 2x15 6x3
4x2 3x3 4x2
1x1 2x1 15x%x2 1x0.5 1x0.7
1x15 2x0.5 0.5%0.5 0.7x0.7 1x1
1x0.5 1x0.2 3x3 3x2 4x4
KA 3 2x15 1x1 6x4 4%2 4%2
1x1 0.7x0.7 4x2 2x%x2 1x1
3x4 2x3 1x1 1x1 2x0.7
4x4 6x3

i Fe 1 AT, IR K AR T O REBURE T AR AN, ORI AN AL T 0.1 pmP~20 pm?, AR TE R Bk (64
um?), #AET 0.2~5.0 mm R~ Bk, KARTHKREETE 6 x 10°/MuBkl, SF3 Bk 3B
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Table 2. Quantity change of microplastics before and after experiment
2. TRAIENMERNBETILE

MRS, 5 4% & 30 4%
HURE

7K I K K& K I K K

SEG T PP AN EUAS 42 32 32 43 38 33

26 5 PP AN B 4 4 2 3 3 2
FEI% 90.48 87.50 93.75 93.02 92.10 93.94

SEIG T PE N EUAS 35 32 32 38 35 38

S A PE MU 3 2 3 2 1 3
ZBREI% 91.43 93.75 90.62 94.74 97.14 92.10

S RT PVC AN 36 37 44 36 38 43

S JE PVC AN YA 3 4 5 2 2 3
EFREI% 91.67 91.49 88.64 94.44 94.74 93.02

H1e 2 ATUAB R A BRI R e, AR B XK T RO L BRBCRAE R U, KRR KR A R S
I REEIPRGL, BERLITIE 87%LA L, ST U A] J5 2 B3 BE 2 Tk 97%.
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Table 3. Changes of COD concentration before and after the experiment
3. LUWHIE COD KRELK

BRS040 B 5 405 2 30 404
CODcr (mg/)l 76 44 28
COD £BrZ /% 42.11% 63.16%
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