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(1. PHRIARL R A A SR 20, BB 650224 ; 2. A A SRk, BB 650034)
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Effects of Wastewater Treatment Processes on the Removal Efficiency of Mlcroplastlcs

o

Based on Meta -analysis ' f & fo \ v
FU Lisong', HOU Lei¥, WANG Yan-xia', LI Xiab-ln', WANG Wan..bm LIANG Qi- bm‘ PR T i

(L. Cn]lege of Ecol ogy’ and Emlronment Southwest Foreslr)_, Umverjlly‘ K_g.nfrung 650224, China; 2. Yunﬂan Researm Acagemy™ of E(‘O emlronmenlal 9( ciences Kunmmg
650034", China) #/ ! A ¥ / ‘ =
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Abstract Mlcroplasnos (MPs) are ubiquitous emerging pollutants lhat have been found in the marine, freshwé't'ler air, and” il environments. Wastewater treatnlenl p_lants
(WWAPs) play an important role in releasing MPs to the e}n 1r0nment ﬁmrefore understanding the occlrence, fate and removal mechanism of MPs in WWTPs i€'of great
iporiance toyards mlcroplastlc control. In this review, the ogeurrefice Lhardatenstms and removal rates of MPs in 78 WWTPs from 57 studies were discussed based on Meta-
analysist gp@(‘lﬁcaﬂv dhe key aspects regarding MPs remoyal in WMWAPs " such’ as <wdstewater treatment processes and MPs shapes, sizes, and polymer compositions were
analvzed and gompared. The results showed that: @ the abundances of MPsm™ the influent and effluent were 1. 56 x 10 ~2-3. 14 x 10*n-L~" and 1.70 x 10 ~3-3. 09 x 10°
The abundance of MPs in the sludge ranged from 1.80 x 10 ™" 10 9.38 x 10*n+g =", @ The total removal rate ( >90% ) of MPs by WWTPs using

oxidation-dlitch, biofilm, and conventional activated sludge treatment processes was higher than that using sequencing batch activated sludge, anaerobic-anoxic-aerobic, and

nL7h resp‘edne

anoxic-aerobic processes. () The removal rate of MPs in primary, secondary, and tertiary treatment process were 62.87%, 55.78%, and 58.45%, respectively. The
combination process of “grid + sedimentation tank + primary sedimentation tank” had the highest removal rate towards MPs in primary treatment processes, and the membrane
bioreactor had the highest one beyond other secondary treatment processes. Filtration was the best process in tertiary treatment. (@) The film, foam, and fragment MPs were
easier to remove ( >90% ) than fiber and spherical ( <90% ) MPs by WWTPs. The MPs with particle size larger than 0. 5 mm were easier to remove than those with particle
size smaller than 0.5 mm. The removal efficiencies of polyethylene (PE), polyethylene terephthalate (PET), and polypropylene ( PP) MPs were higher than 80%.

Key words : microplastics; Meta-analysis; wastewater treatment processes; occurrence characteristic ; removal efficiency
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Fig. 1 Occurrence characteristics of microplastics in the influent and effluent of wastewater treatment plants
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Table 1 ~ Abundance of microplastics with different shapes in wastewater treatment plants
JEAR HEKFERE/n-L! HEAK N /% K F B /m-L! K /% K s Atk
214 3.36 ~4 600 6.27 ~91.90 2.28 x 10 ™% ~107. 66 5. 60 ~ 100 62
WA 0. 11 ~3 400 3.62~93.70 1.36 x10 73 ~101. 01 0.67 ~80 54
B 0.35 ~1300 2-~73 0.01 ~29.32 0.67 ~72.46 31
BRAR 0.03 ~22 100 0. 43 ~70. 40 2.23 x107% ~277 1.16 ~93.20 25
HERZS 0.06 ~21.56 1~21.40 ND ~15. 67 ND ~5.07 7
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7 ¥ T A 7 e — i
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Fig. 2 Occurrence characteristics of microplastics in sludge
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Fig. 4 Meta-analysis results of effects of microplastics shape, particle size, and polymer composition

on their removal efficiencies by wastewater treatment plants
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