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Abstract Microplastics contained in rainfall runoff and domestic sewage are collected by public sewage
treatment plants (PSTP) through sewage pipes. The behavior and properties of microplastics (MPs) by
the treatment process of sewage treatment facilities were analyzed, and pretreatment methods using
microbubbles were investigated, considering the physical properties of MPs. As a result of investigating
and analyzing the content and properties of MPs by treatment process at a sewage treatment plant, the
MPs concentrations of the primary sedimentation tank (PST), aeration tank (activated sludge, AS), final
sedimentation tank (FST), and third treatment tank (rapid filtration facility) effluent were 719 MP/L, 152
MP/L, 44 MP/L, and 16 MP/L, respectively. The PST and FST sedimentation sludge is transferred to the
thickener, a sludge treatment process. In the sludge of the Thickener I (PST sludge) and Thickener II
(FST sludge), and sludge-solubilization (dehydration) tank of the anaerobic digestion tank (ADT), 122
MP/g, 213 MP/g and 1,363 MPs/L were found, respectively. The sludge and adsorbed MPs in the water
treatment process were concentrated at a high concentration and physical movement to the sludge
concentration tank, increasing the MP concentration. Fiber was the most common MP introduced into
sewage treatment plants, with more than 55%, followed by flake and film, with 25% and 16%,
respectively. This was attributed to the fiber in household sewage (washing wastewater). Therefore,
treatment methods are needed to reduce the movement of MPs to the sludge treatment process in
sewage treatment plants. The floctation separation of MPs by microbubbles was reviewed as a
pretreatment process. The treatment experiment using the microbubble floating process for washing
wastewater with most fiber components revealed a more than 60% reduction. This process can be
expected to be applied as a pretreatment process.
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Fig. 1. Pretreatment method for microplastics
analysis in sewage and sludge

‘—‘3 times

Dry room
temperature

Ft-IR analysis




TISHFA A LMY vAERAE AT, A 2AF E OAZEE ol 87 A

2.2 otex{E] 3YE O|MS2AE ZAL

7B71% KAlOl fIAEE Z3sleA Al sk A
ST &9A ATANA AwE AHFIste] nAIE=
2E9] S ARSI SkeAlY] 3 1R
(SW1), Z7]|Z2(SW2), 2AZAZR(SW3) LeaL 3244]2
(Rapid filtration) F&(SW4)E AFH35H Smm o[}
2 A By = AAY 3Ao) o=t vAERAE F
(MPs/DE #4519t 214 AHE3AANE s5%
1-2(SL1-2), 48k2(SL3) 283 &£#A] 7H88l=(SL4)
oA &£21A59] vMEAE FFHMPs/g)E EA5H
HFig. 2).

[PST] [Aeration Tank] [FST] [RFP]

’—{ SwW2 kwﬂ @ Effluent
1/ i
igestio

[Thickener]

Influent

Fig. 2. Sampling point of microplastics in sewage
and sludge treatment processes [PST: Paimary
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Fig. 5. Amount of microplastics by sludge treatment
process
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Table 1. Amount of microplastics leaked during the
washing process of clothes

. . Polyester | Polyamide Acrylic
Amount of Microplastics PE PA AC
Washing effluent, MPs/L | 148+21 702+248 150+54
Leaked per weight of the 85+12 180463 193470
garment, MPs/g
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