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Abstract: The adsorption of organic pollutants on microplastics (MPs) in water may result in
composite toxic effects. However, the interaction between MPs and organic pollutants and its effect on
biological wastewater treatment system are still unclear. In this study, the effects of co-existence of
sulfadiazine (SDZ) and polyvinyl chloride (PVC) in simulated sewage on the treatment performance and
extracellular polymeric substances (EPS) of activated sludge system were investigated, and the changes of
sludge dehydrogenase activity and microbial community composition were analyzed. When the

concentrations of PVC and SDZ were both 15 mg/L, the hydrophobic SDZ was easy to be adsorbed on the
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surface of PVC and form composite pollutants, resulting in the removal rates of COD and ammonia
nitrogen decreased by 55.4% and 54.9%, respectively. Meanwhile, the sludge secreted more protein and
polysaccharide in EPS to protect itself. In addition, the co-existence of PVC and SDZ resulted in a
the
Gammaproteobacteria, Flavobacterium and Pseudofulvimonas decreased by 9.53%, 4.39%, 7.25% and

significant  decrease in  microbial diversity, and relative abundance of Bacteroidia,

6.21% respectively compared with that of the control group. The decrease in the removal rates of COD

and ammonia nitrogen was attributed to the decrease of the number of organic pollutant-degrading
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bacteria and the weakening of its ability to produce lyase.
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Fig.1 Effect of PVC and SDZ on removal of COD
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Fig.2 Effect of PVC and SDZ on removal of ammonia
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Fig.3 FT-IR spectrum of activated sludge under high
concentration of PVC and SDZ
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Fig.4 Effect of high concentration of PVC and SDZ on
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Tab.1 Fluorescence response percentage of high
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VIX 4.80 4.84 5.69 6.26
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ARG A DG, B T A 55 75 8 1 B2 ol gl i A
PR 2 0] oK b s v BE PVC R SDZ W AEAE 411
il 7 R R S NG M. R6VRT (RS
1 0+ VXM R 43 A B BEZH RS 431 3
T 1.11%.2.01%.3. 22%., #2h">" WF5% & L, B
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2.6 IHAEMEE MR
2.6.1 T4EY Alpha ZH£%

MR BE PVC M SDZ AEAERT, SR FH ey 38 10 7
FEARXT S PR Wy e T4 1) = B R 2 AR EA T A
ZEI L 2, Hoh | Ace F1 Chao 5 %0 & 1F 0 2E 4 =
% , Shannon Al Simpson $8 £ s ML AE ) 2 REME . 4%
R G B 7 55 AR B 3 0. 999, 2 B I 45 3 AT AR
Tt SXF AL E, YK A AR = R PVC Bk
SDZ i 2% 8075 ¢ Ace Fl Chao 485U FEAS ; 24 Hi Fh 5
Yu HAEmF, 7578 Ace I Chao 45 S A% , 75 B e i)
A FE /D, AHHCG R, 5256 2H Y Shannon

B AP AR . Simpson $5 80T 5 , W PVC A1 SDZ 41 il
T AW Z R 0O S P A S G Py A B
Shannon F1 Simpson $§ 21 2B {6 e Ko XA F
JE RN Z AL 5 e B B R < R MR PV C+SDZ> 1 Mk 2
SDZ>EHEE PVC.

F2 BN PVC I SDZ RS M TIE ISR I
B Alpha Z 1L
Tab.2 Change in Alpha diversity of microorganisms

in activated sludge under high concentration of

PVC and SDZ
TiH | OTUs | Ace Chao | Shannon | Simpson | 7 &%
R5 | 134 | 119.29| 114.88 3.20 0.07 {0.9997
R6 | 127 |113.20 | 109.10 3.17 0.08 |0.999 6
R7 | 119 |108.84 | 106.33 3.01 0.10 {0.999 8
R8 | 107 | 106.83 | 105.86 2.90 0.11 {0.9999
2.6.2 WML

S PVC A SDZATAERT, 158 0 E Wit v
S5 3 A A& 8 BT 7 (— B 0 AH X = BE AR A T R
ARINH) o IE8(a) ATLAFE Y, FEAIKF- |, X B2
HNSE I 2 A V5 P U E M RIS ST W B 22 5 0 X
HEZL RS 75 P8 AR W 1) G 380 T A e AR 2 3 A v
ZIE AR UK M A 4N ( Bacteroidia , 46. 05%) . a—=7%
JE 1 2M (Alphaproteobacteria, 21. 91%) . y—"8 JE B 44
(Gammaproteobacteria, 13. 65%) . R6 .R7 Fl1 R8 BI1L
T GRS F= B 8, S0 BREE RS A L, R6
R7 #1R8 ) Bacteroidia AR 4= HE 7350 T K& 1 4. 74%
10. 06%.9. 53%; R7 Fl R8 1 Alphaproteobacteria FH X}
FREEN ETFT 12.82%.5. 07%, R6 4 W) [ T
2.18%;R7 f1 RS 1Y Gammaproteobacteria FHXT 4y
B R KT 5. 88%.4.39%, R6 [ U] [Tt T 3.58%;
DL B 25 SRR W], 78 & R 2 PV C ORI SDZ A7 78 1 551
I, Bacteroidia Wit V. RE J1 #8855 . EA IR RM,
Bacteroidia [t 3 76 15 e URr F2 101 , 7T [ A 52 22 A AL
Yy TOAIE 2R A5, HAAEE ™ ] A U )
FIH, LASE s A DL R RE AR ASOR 5 IO I A9 60 5
PP S AN TR, I AE A AL R rp ™ AR A% Aol
AR IR UL, 7K v BE Y PV C I SDZ 3E
P30 Bacteroidia i) A4, HE T4 ) HABAT HLA
it A = R A A T A, B R TS e R e
COD M H M KB AR T . Li Wk B PVC
(250 mg/L) F1PU 3 2 (100 me/L) A7}, 4 48 Jikr
15 U8 B Sl AE Py AR = BE R B, Herh Bacteroidia AR
FIE N FET3. 3%, 175 7K T MERE AT BILTS G52 i 1
A= R AR R 1, TS 0 R KK BT o > e R R
PVC il SDZ ff 1E B} , Gammaproteobacteria # Xt = J&
T, BT Gammaproteobacteria HA R ALY
ThRE , S BOE M5 U8 2R S8 A HLY I Ak ) B8 T
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Fig.8 Distribution of microbial communities in activated

sludge at class and genus levels
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