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Fig.2 Variation trend of pollutant concentration in influent and effluent of different treatments
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Tab. 1 Comparison of the purification effect of conventional pollutants and antibiotics in aquaculture tailwater in constructed wetlands
D o K KRR N B
constructed wetland ater quality indicator Influent concentration Removal rate Reference
A EER COD 190—280 mg/L 11%—61% [71
B ViR N2 NH-N 166—252 mg/L >61%—94%
Y 3% NO;-N 86—415 mg/L >98%—99%
HEK: WK FREE K NO; N 453—801 mg/L >86%
KI5 BRI 7d TP 11—26 mg/L >85%
B A 100 pg/L >99%
+TEHER 100 pg/L >99%
s KPR COD (49£17) mg/L 39%/40% [8]
ST A A N3] NH; -N (1.020.30) mg/L 71%/73%
Y. BE W NO; -N (0.05+0.02) mg/L 86%
K K= RG] 1E NO;-N (1.49£0.23) mg/L 4% —60%/— 46%— —3%
K 7345 FR s [A): TN (2.79+0.41) mg/L 49%/24%
1d/2d/3d/4d
TP (0.19£0.11) mg/L 73%
Bk B (67£51) ng/L —
it fiz IO e (85+36) ng/L 8%—48%/1%—60%
A e % (613£205) ng/L —
A KPFREE & EER COD 61 mg/L — [9]
B R LY SR Y EY | NH;-N 1.26 mg/L >60%
Y 3% NO; -N 0.10 mg/L >95% (>3d)
BEIK: K= SR E NO3-N 0.80 mg/L >75% (4d)
K 7345 B B ) TN 3.13 mg/L 53%/58% (3d)
1d/2d/3d/4d
TP 0.25 mg/L —
Biay R 75 ng/L —
T i FR W e 98 ng/L 4%—59%/3%—55%
[IE e 556 ng/L —
A mER F#HER. ThBER. 4B R 100 ng/L >87% [10]
FJR: IR N2 SLEE. SkfuERR, AREER. 100 ng/L 100%
B#WE. SR E. FR¥FE
W 7
HEK: K F=FREE K
K11 7d
WA KR COD (66.60+6.44) mg/L — [11]
T A A3 NH;-N (2.35+0.56) mg/L 61%—92%
Y. 3BT NO; N (0.13£0.03) mg/L —
BEK: K= IR K NO3-N (0.51+0.01) mg/L —
K 7745 BB IE]: 3d TN (3.60+1.31) mg/L 73%—91%
TP (0.23£0.05) mg/L —
B R 26—67 ng/L 76%—81%
it e R LR e 64—211 ng/L 54%—69%
WA EER COD 100 mg/L 100% [12]
Fe: A NH;-N 8 mg/L 34%—100%
T ThH A E TIN 20 mg/L 68%—97%
HK: BRI KRR R s 100 pg/L 30%—57%
KI5 1A 1d
A EER COD (326+22) mg/L 69%—76% [13]
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xRl
Do o AR HAIKREE e 2%k
constructed wetland ater quality indicator Influent concentration Removal rate Reference
5 Wb /AR A R NH; -N (0.70+0.16) mg/L —175%—54%
Y. /R NEEEW TN (10.00+1.10) mg/L 4%—40%
HEK: BOKF=FRE 2K TP (1.17+0.11) mg/L 52%—85%
KAEERIE: 1d/2d/3d HAEENE (6.41+0.68) mg/L 89%+3%
il frdg FH I e (6.61£0.51) mg/L 61%+7%
it fi HR SR M v (5.74+0.17) mg/L 20%+8%
Tt fle — HH g g (3.33+0.28) mg/L 20%:+9%
Tt iz e g (15.50+0.30) mg/L 12%+13%
WA EEINR FRJEH 238.78—257.5 ug/L 12%—67% [14]
%@%ﬁﬁ s A AN +HE 237—250 pg/L >85%
T A B AR E 255—309 pg/L >85%
HEK: WKFREE R K it frdg FH G s 250—271 pg/L 8%—67%

K 15 EF R 3d

T —FROR T R A

Note: — means no relevant date
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luent of different treatments
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Fig. 4 Removal rate of pollutant by different treatments
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ANTIBIOTICS ON THE PURIFICATION OF AQUACULTURE TAILWATER
AND MITIGATION PATHWAYS IN CONSTRUCTED WETLANDS

HOU Tian-Yuan"’, TANG Dong-Mei”’, ZHANG Li-Ping’, ZHOU Qiao-Hong”, WU Zhen-Bin"” and WU Jun-Mei’

(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China; 2. Key Laboratory of Lake and Water-
shed Science for Water Security, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. School of
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Abstract: Eight pilot-scale vertical flow constructed wetlands (VFCWs) with different treatments were constructed to
purify aquaculture tailwater. The study aimed to assess the effects of adding the antibiotics florfenicol on the removal of
organic matter, nitrogen, and phosphorus, as well as to explore mitigation strategies through substrate optimization and
planting. The results showed that the removal rates of COD¢,, TN, and TP ranged from 54.28% to 76.41%, 61.60% to
89.18%, and 55.47% to 87.00%, and the presence of antibiotics decreased the removal rates of CODc,, NO5-N, and TN
by 11.72% to 22.21%, 9.23% to 19.44%, and 7.24% to 16.40%, respectively. IVCWs with plant exhibited higher nitro-
gen and phosphorus removal efficiencies compared to those without plant. Notably, planting significantly enhanced the
removal rate of florfenicol by 22.98% to 31.87%. While the addition of biochar did not significant effect the removal of
conventional pollutants, it decreased the removal rate of florfenicol. Antibiotic addition, biochar addition, and planting
had significant effects on microbial community structure. Proteobacteria was the most dominant bacterial phylum in
VFCWs, playing a crucial role in nitrogen and antibiotic removal. The relative abundance of Patescibacteria was
higher in IVCWs with florfenicol addition and planting than others, which was significantly and positively correlated
with florfenicol removal, and might be the key phylum for the removal of florfenicol. Overall, VFCWs could effec-
tively remove conventional pollutants and antibiotics from aquaculture tailwater, and plants could synergize with
microorganisms to mitigate negative effects of antibiotic on the pollutants removal capacity of VFCWs.

Key words: Vertical flow constructed wetland; Aquaculture tailwater; Florfenicol; Substrate optimization; Microbial
community structure; Purification effect
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