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Abstract: Antibiotics have refractory properties and their contents in aqueous environment are increasing with the
widespread use of antibiotics. Since traditional wastewater treatment plants cannot efficiently remove antibiotics
from wastewater, residual antibiotics and the nutrient environment of activated sludge create favorable conditions
for the proliferation of antibiotic-resistant bacteria (ARBs) and the transfer of antibiotic-resistant genes (ARGs).
Chemical oxidation and disinfection processes such as chlorination, ozonation, and UV radiation have low removal
efficiency for ARBs and ARGs, and even induce development of antibiotic resistance in some cases. In recent
years, studies related to advanced oxidation processs (AOPs) for the treatment of antibiotic wastewater have re-
ceived a lot of attention. AOPs have played an important role in controlling the spread of antibiotic resistance and re-
ducing environmental risks. The physicochemical characteristics of antibiotic wastewater were described, and the
removal efficiency, degradation mechanisms and degradation pathways of pollutants by different AOPs in the
treatment of antibiotic wastewater were reviewed. In addition, the removal effects of chemical oxidation, disinfec-
tion and AOPs on ARBs and ARGs in wastewater treatment were evaluated. Finally, the key issues in the advanced
oxidation treatment of antibiotic wastewater were discussed, and constructive suggestions were given.
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Table 1 Effect of modification methods of TiO, on the degradation of antibiotics
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Table 2 Main characteristics of three Fenton processes

E3 T B
B PRI IS0 1m0 e e (1 2
kR pH MR, e
Fenton T2 il it 52 e A
=]

Hroetm
Fe/Fe’ 3R R, Fe> $ A
HAIR, FYE iR,
-OH j= i & , BEAE HL L
Fenton T. 1%

H,0, 84t LG Fenton T HLAEAL R GEMESS , AR

TG REFH AR, e B

¢ Fenton 1.7; B s A e B

B R A H,0, 25 B A% 3

i 2 7] UL, Fenton 4k T Z 4 L AL 45 Fenton T
AT UL A AT R AR A e A P ORI S B i H o RS
B ERRCR . TEARZ WP A BAR T, Fenton T2
HATBRAERE 224 A e S5 . {H Fenton T. 2058
WA E R IK A, 2 it m H A Yy Bk
PRI, A R A8 Bt 5 v 07 ) B 45 45 Fenton 1220 5 HoAth T
ZLCa AR ) | LU AR B BEAE AN A 52 BT A= R i ]
Frei LRk
24 BEE4LSEW

R P (US) TE 1 T 1% 15 22 5 |l i 7 25 Ak
G A5 AL R 00 9% 18] 23 76 A8 7K b7 A R e i
(>4 000 K) Fil i 5% (>50 MPa) (1 48 85, 6 7K 43 - fiff 25
FE A MEECHA-OH) o 5 HABE AR A L, 8 A
B T B0 TR TR O B ek R) 6, AR K P R B
BE R, O AW Ak S HE ks e e
R ZHCA LG G W e a7 I R g HL O AA
NI et 7/ D N T VR & TR R IREE E7/N U ¢
FAR BEAER . B TR A WA S T2, Wl A /Fenton
AL B R Rl R A R R OB A DAL



T KA B 2022-12,42(12)

BirtE, ¥ B R EANBEARLERE R XA EEZFGF L H R

R il e /PR A R S hE A L NG S S

T # A [Fenton 28 AL R P, $05 FfHT ™= A2 09 H B
SERON BT T YA R . — 7, R A R]
DA A% 5, 3858 - OHL 1 7™ A I 0 2 Ak 2 25 R T #E
37, AT EHE e Fe™ 5 H,0, Z [RAY SOw A F - OH
(R 72 A A TR A2 i HL 0,0 N T IR AL 45 Fenton T2
pH 75 Bl (pH 7E 2~4) () 5 FR 4% , Chikang WANG 454 F]
#8758 4k Fenton T. Z; AP 50 me/L A PUIR K JE K .
SR EE R R WG pH O IU IR 2R 1) e 1) s e A B
pH=6 I 0 25 5 (1) B it 038 3 91.3% . MuAh 122K
Fenton 1. 25 " FH 48 75 Ab B 0] LA 4L 57 09 0% 1
kG fE AL R OB SR AE B A R T oA B R BRY

7 /5L AR A A AT B g A B . AR SRR B
T2 AFAE A A% o 22 e M S AL A5 BR A
P2, A A PEARAE X S, R. KiDAK 451
JH e MR P /5L AR SRR T2 e Bk r R BT B P b, R 3
TR G 215 YLy 100 e e 25 5 L B B4R 4R LA
B 12,54 o 7 AL A R AR SE K A R ik B
IR K AW EEE . Wangian GUO 257 5% FH 75 Ik Bh
B SAAL T2 2 Bt i P s | 2% OF 26 W A B S A9 %
TR A 4 B M B S 55 , B/C 2 5 51 0.54

FEF R A HEE (SO, )R EL T AN
JE—FARA AT 0 R KA B R . B SR e
e il R R A RT3l o i O—O B G 11 W7 240 1k
I FRERER (S,047) , JE I SO, ™. - OH %3G Y IR . B
J& AR T IR R AR L T e — R W BE )
S—N.S—CHI N—C gk, TUER K (1 N-H 3 R
FLOVEE B SO, M- OH & k. 5 H A 17 A
7 AL B IR Y s AR | B S A R 1Y SR IR
JEIF R 2 [ 3k . A B R R A R 1 B HL
il R I g 5 Al 5 S N i P IRIE .

P A AR TR R R ACR A R . ol
67 FH R 75 Il DR R A S e AR R R R, X
XF e B AR R R K FURE Ak Ak 2 b i R A = — A Bk
0o RO P Ak B A e A R0 /4R TR R R R
1612 (Al Fenton DG AL AL ) S5 5, LR E
oA R L BRSO G Y e+ oy B

3 HBEBREZIHERER

3.1 MIRERMES
PUPRZE P R M 5 RE AR,
FHETEREK ARG KMERE G KT, IS E

9, H v G SR A R At T B e O B BB IR R AN
Bl - OH HUAR Y ¥ 340 S 58 o DU 2R 43 F I 1R
SR T T T P P RE A (I3 (LA ) | S UL A
Sy - OH Biki B 4 R il 72 ) . €, =C,, b5 5
XoF I P A S BB, 5 - OH R B LA F2 56 R0 1
B AW miz 461 B FRIEAL =Y RAh IR
FE B 53 B A DU IR 2 53 T 5 A6 R miz 535 416,400 (1)
PR . B RO HEAT R Ak B SRR AL
TE I miz S /NI TR ] P24 BRI S5 A 4 T IF TR I H At
N T
32 KHHWEERMESR

KIAWEEHRIE - REEOPUER  BBAMA L
HIRIT ALY . R IR N R 28904 39 B i
HER TR AL . R Z 5N
T, cOHJZE M RANEE LRI AERZN EZ RN
Y, K ER R 28 B AR 20 B R AL AL HE - OH I
di 35 B AL, 24 C—O0 . C—N B S—N 4, LI K
IF T I 4 o 57 Y 4 i RN 38
33 B-WELRREMEZR

B-WN Bk i i A R R W i &,
ZH TR NSRS Y 0 4 e . Sk A R A
BERAEB-NEER R AE R P R AR M. HHR
55 3 70 TR 2 B AT ZE LB B A Ak RN B - PN T i BRSO
772 B-PI BRI B A B B AL 43 2 9 - OH
i Ly A= % 7 B 0 A 56 2 L - OH SCREAT I B— P Ik
Jiig PR 3 3o R R L AR FH I — 2B A /N
TR IR

4 ARBRFEFMARGsEREI AOPs FEA

KA RS Th R PR R Rk B S iR B
P T R B9 2R 1L, #E 3 ARB R ARGs O 7= 4 . [ Beis
TR 24 1 7K RN 3 B I K A5 sk A (] R R A T
15K AL 5 oK AL B I O 2 R R b AR R it
AL RE 1 S T . ARG T K AT HORE R Ak 2t
KA HLY) R A, H X ARB Fll ARGs 25 37 2475 4L 1y
25 PR AR IR R EARDY . L, FTIF A AT T2
LG M B AT K AL B () ARB A ARGs .
4.1 HIK] REFRME

FEVG KA ER T vh B2k 2R BGE K A A R A
N5 Ve B o 5Bk ot P R BEA s F e Ak
FER SRR, DA K A A BT 200 B K D45 R
i B 175 108 5= B B[] S5 1 5 i), A% 8 1) PR K A B T 25



ik b 5aR

Tl KA 2022-12,42(12)

XHPUAE 2K I b FERCR K 2% . BF ST SR K R
A FR BB BE e BE 5 0t | K RO AR B B ARG F
JE Z I AFAE— 2 IEAH DG . R. BOOPATHY 457t 1ii
BLY5 K b B0 Kb BIRT IR 35 K H % 25 BR B A mecA JE
FRHE 55 DNA BEATR I , 2% BHAL 38U T5 K h i A B Y
Tiif 24 M 3 v TR AL B TS OK .
42 EHRUFEUSHEEIEZ

SRR A I AT A K AR, R R A
SN L2 OGS RN RESE ) X5 K b B
J7 G K AT IR AR Y YRR, WO A TS
XF 8/ ARGs Fll ARB (1% BTHRAS K, FE 25 10 F 2 2%
Ry R KRS . A, H R EE T A
) ARGs [t ARB B ME B Yingying ZHANG %'
FT 7 52 AR T 5 BE IR DU IR 2 1} 24 B DNA L {H X6}
ARGs B LR R AR . Yao ZHUANG &V %, 5
ARB PRI IG M LY, T BT 5 14 2 UM R T 2B ARG
IEAh, 55NN B S AR L, RN EE X ARGs
B ZBRBCR 4. SR, Aiming HOU 28 fIF58 A N &
R E A5 B D QT TES S AN I A L S A o
Pt Shanshan LIU 554 3E T G002 £33 m KAy
15K AR ER T K R Y ARG S AT, S fk R AL
SR GR B4 T 2% ARB M ARGs £ BR YA 3%
PEABAEAE UL, TR A 5T

FIXFEL TR AR A B A By Ak A Ak
54 T 20 PO FR % ARB Fl ARGs 140 BRI,

®3 EHIZEBRMEIAEARBI ARG KR
Table 3 Removal of tetracycline ARB and ARGs

by conventional processes
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Table 4 Treatment characteristics and mechanisms of several AOPs processes on ARB and ARGs
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