$42 % #38 P 2 K H K Vol. 42 No. 3

2026 2 A CHINA WATER & WASTEWATER Feb. 2026
P e
"’;h W, DOLI: 10. 19853/j. zgjsps. 1000-4602. 2026. 03. 001
¥
%o DA S o %
Y RkEHR
l& %
L r A A A At AN AN g

MERFERFERINE T AOA TZIE TR

Z o', T F, FHHEHM
(1. WA B FRA R TAEARAE, LA Fd 250100; 2. L AZAXFRTERAR
AN, LA Fd 2500005 3. KAARIEIFARAG, LA Fd 2501005 4. PR EAe
B FR A2 %< > A TRA S, L% 102604)

W E: RAFE-HA(AON) T LR EZFME R AT, Z L3 LR FKEH L
HARKZ —, RmA R HEBH(MPs) 5 4 8 F 8 (PFOA) F#75 £ 3 AOA T LBkt % m £
BRI . AH , MAET WEFIXAOA L E E RO ) R1(50 mg/L. MPs) \R2(1 mg/L
PFOA) \R3(50 mg/L. MPs+ 1 mg/L. PFOA) , AT R £ F E M L Hm, ZREFT,RITET
Proteobacteria(33.3%) % Zh 86 1 , & . Hk & P2 £ 42 (TN : 74.6%~77.5% , TP:91.2%~91.6%) , ¥k I MPs
“3EACAE R s R2 % PROA 474, TN TP & IR 5 5 3 i £ 64.5%~71.2% .81.6%~88.6% , 2.“ 374" 5L & ;
R3 ¥ MPs & # PFOA 7% X 21 , TN TP % 2 & it — F % £ 60.6%~65.9%.77.6%~85.6% , & I.“ ¥ ]
T, BB, R3 G BACIE S AG — A B AR -2 BAL T 2R 408 T Bk 1 3% 3R (Nitrospira F & A
2.1% ,% RO 4K 25.0% ; Accumulibacter & 4 1.5% , 8. RO &A% 16.7%) , &M 2. (ROS)  $LER B &85
(LDH) % %% 3] RO % 1.28.1.26 1%, #t &£ M WA R ik £ (SOUR) AKX, 75 T80 b B AL, Jsh 32 A
#(EPS)3% £ 115.1 mg/lg, B, MPsF2 PFOA 3F AOA T ¥ 69 8 A M st p w46 % i,

KRR MEAH; ARFR; AOALY; MAWMEE; WM ELSY

FESES: TU992  XEFRIZAS: A XEHS: 1000 -4602(2026)03 - 0001 — 09

Operation Performance of AOA Process under Combined Stress of
Microplastics and Perfluorooctanoic Acid
LIANG Heng', WANG Yang’, ZHENG Hongling’*
(1. Shandong Huankeyuan Environmental Engineering Co. Ltd. , Jinan 250100, China;

2. Shandong Jianzhu University Design Group Co. Ltd., Jinan 250000, China; 3. Shuifa
Planning and Design Co. Lid. , Jinan 250100, China; 4. Zhongtiantathe International
Engineering Survey and Design <Beijing> Co. Ltd. , Beijing 102604, China)

Abstract:  The anaerobic—oxic—anoxic (AOA) process, known for its cost-effectiveness and
environmental friendliness, is one of the mainstream biological wastewater treatment technologies.
However, the impact of emerging contaminants such as microplastics (MPs) and perfluorooctanoic acid
(PFOA) on the performance of the AOA process remains poorly understood. To address this situation, four
sequencing batch AOA reactors were established: RO (control), R1 (50 mg/L. MPs), R2 (1 mg/L PFOA),
and R3 (50 mg/LL MPs + 1 mg/L PFOA), to investigate the effects of these two types of pollutants. The

results showed that R1 enriched functional bacteria such as Proteobacteria (33.3%), leading to improved
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nitrogen and phosphorus removal (TN: 74.6%-77.5%; TP: 91.2%-91.6%), reflecting the enhancement
effect of MPs. In R2, inhibited by PFOA, the TN and TP removal rates decreased to 64.5%—71.2% and
81.6%—88.6%, respectively, showing an inhibitory effect. In R3, the adsorption of PFOA by MPs
amplified toxicity, further reducing TN and TP removal rates to 60.6%-65.9% and 77.6%—-85.6%,

demonstrating a synergistic deterioration. Meanwhile, R3 exhibited a cycle of oxidative membrane

damage—microbial collapse—performance deterioration: core functional bacteria declined (Nitrospira
abundance: 2.1%, 25.0% lower than RO; Accumulibacter abundance: 1.5%, 16.7% lower than RO),
reactive oxygen species (ROS) and lactate dehydrogenase (LDH) releases reached 1.28 times and 1.26

times that of RO, the specific oxygen uptake rate (SOUR) decreased, sludge settleability worsened, and

extracellular polymeric substances (EPS) increased to 115.1 mg/g. Therefore, the combined stress effects
of MPs and PFOA on the AOA process should be paid attention to.
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Tab.1 Comparison of nutrient removal efficiency in different reactors

H iy (A /d

20 40 60 80 100 120

RO 95.6+1.1 91.3+23 92.5+1.8 90.3+2.5 91.3+2.4 90.322.1
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RO 75.6x1.3 74.5+0.8 71.621.6 73.6x1.8 75.2+1.4 70.6x1.2
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Fig.6 Comparison of microbial metabolic activity and
damage degree in different reactors
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