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BE., T HBFERE ARG AT KT B 55 FE T (total heterotrophic bacteria, HPC) & 5 Fh$i Az Z H 1% 1 (antibiotic resistant
bacteria, ARB) : Z N R E PR (AMP) | A E PR (ERY) | WA RPIHER (TET) . RIVERPUERE (KAN) | R AR
PER (CIP) M RBRIGIATFSE, S HTTHREE AT ARB USRI RBRABCR. 45T, SEBRT5 /KAL) 15 HMEEEXT ARB LBRE
1L 18.2% ~40.9% , H AMP &8, HA6, WHEERRN ERY A Wbt 22 i, o Hfth 4 A ARB JCHA B v 253k
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74.5% . 66.1% ~85.5% . 68.6% ~85.5% , HINK ARG S LIMNEEMRIL LK ARB E’J»&%E%
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Enhanced Antibiotic Resistant Bacteria Removal from Wastewater Treat'ment
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Plant by Different Disinfection Technologies -
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Abstract Based on the removal of total hetemfmphlv bacterla (HPC) and antibiotic resmtant bacteria ( ARB)j|, 1n(*1uu(.1i.ng e
ampicillin re51stant baoterla (AMP) , erythromyéin reslstant "bacteria (ERY), tetrgéychne reswtant bacteria ( TETY¥,. kanamyein
resistant bacteria ( KAN) , and ciprofloxac¢in’ yésistant bacteria (\CIP), this study investigates thel enhanced removal performance of
ARB by different dl%mfectmn technolowleq The experimental results'showed that ARB removal by ultrayiolet (UV) disinfection from
the w‘:isteWater treatmént plant (WWTP) was only 18 2% - 40 9% and AMP was the highest in contént. ERY could be selectively
removed by diffetént disinfection technologies s however there was no distinguished selective removal performance for other four types of
ARB (P §0 05). For ARB, COD and NH, -N removal , " the optimal ozone, chlorination, and UV concentration or dosage were 5.0
mg-L7" 25.0 mg-L™", and 45.0 mJ-cm*, respectively, and the corresponding ARB removal efficiencies were 45.5% -74.5% ,
66. 1% -85.5% , and 68. 6% -85.5% . Furthermore, the combined UV and chlorine treatment could achieve better ARB removal
performance.

Key words: wastewater treatment plant ( WWTP ) ; antibiotic resistant bacteria ( ARB); ozone disinfection; ultraviolet ( UV)
disinfection; sodium hypochlorite disinfection
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"Table 1 _List of .wastewater treatment plant!s

B KR x10' 7 TwEN S} B e VAN R SR -
Smdedt .“I/ﬁ)\ Hﬁ{ﬁﬂ/% ﬂ A _,-"l Zﬁ* A / /mJsem 72 / /mW +cm =2 P d
o 4 Boo 450 | s sERg b S s, 0™ 3 10

szl ﬁﬁr%% i J &
KA RSN T K AL, DT A AT L %75 7K
BTS2 BR I 27 S0 ARB B 2 RO 5 AR S
(25, PERVMERET S L BHREEN, RESHE
ST RIE FISCH 3 T ACIRAE, FETE 48 h R REIEAT
PRI RS
1.3 Semies

ABFFER NS HA SR 2, H645h 4 Fhil
a0, KL a, b, o, d FR, a WA, #
i B % A 8 (COM-AD-01) £ 3 5L MR B, I 7%
I 10 ming b R S2sMEEE, oMM = 224008
FE x TR ). HG S A R 4R AT A (YUVC-
30W) $44t, 48 S 3 ] FH 42 40 4R 55 3T (UV-B)
S, S AEE TR RS TR R ke
PRARBEAT; o 9 AR ENIY 1, SR S B0 3k 2%
(MY3000-6A) , 47 30 min, ¥ 3K 200 r-min~';
d A AN A AR R, YR BN TR A 1] 30
min, HHEAMNEREREEE R 30 mJem 2.

e R A B SBR T2 0 G

1.4 HUERGOERE ORI

ZEPUERN I PUERME UL R
Pk e R A oL AR e R N
ZPUPER (ampicillin resistant bacteria, AMP) | Z1%5
ZEPUMER (erythromycin resistant bacteria, ERY) | PU
IS ZPUPE (tetracycline resistant bacteria, TET) |
R IB & F U % B ( kanamycin resistant bacteria,
KAN) & 3N v 2P E ( ciprofloxacin resistant
bacteria, CIP) M7 i% 15 /K &b BT I B 1 J5 H K
T ARB 1Y 3 A ML, O F AL 48 1Y 5 35 7 B
R R 5 AR ARB. [FEHR T30 ARB 5
HPC /Y H ], %) 8 28 57 /5 7K b 8 5 5% R
AT EOR I

PUA R W I TCE - HARPUAE 3k AR i
PR A S 56 28 bR ME P62 ) ( Clinical And Laboratory
Standards Institute, CLSI) " Ff Az 2 XF 40 1 1) i
ANV BE A, ELARANZR 2 BN, 1 Se e il ik
FERBUAE RAE AR, Hh & W E R (10 g-L7') |
PR (1 g+ L") . RIBEZR (10 g-L71) MIFHHF T



4288 AN 5%

B 38 %

BE(1 g L7 WA R 2 B 2K, JFRHT 0. 45
wm KARUE LA E s MLLRE R (10 g-L7") BN
HIEE, JFRM0.45 pm AHURNELEE. 9825

AP RIS RAE T - 20°C UKAE T, HORAF I )
AN — . TR R IR B B A R Bk
SBORH L AR B R 7

®2 BHnEREMEERERRE

Table 2 Basic information on and concentrations of objective antibiotics

4 Y44 CAS ¥ 25 WE/mg-L~! AT 4R/ %
HAYEER ampicillin 69-52-3 C,6H;9N;0,SNa B-MmEIE 32 INALCO 98
NI E erythromycin 114-0-8 C3;Hg; NO 5 KIFNBEZ 64 INALCO 99
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KRV E ciprofloxacin 85721-33-1 C;HgFN; 04 s i R A 4 INALCO 99
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CFU-mL™", K% K 53.8% ; ARB #1(0.2 ~5.6)
x 10° CFU-mL™" 3k 2> %] (0.1 ~ 4.0) x 10°
CFU-mL™", EB%E N 18.2% ~40.9%. ARB Hy4>
A 5 X IR AR IS TE K . TR K B HERCA B A
A& R KRB YA AW b B AR T5 Kb P
T HEK A 45.0% TR K, AMP J&i% 757K
LEER)T K RS A £ 09 ARB. Yuan 25 {1k
TSR AR K B-INBEREZE ARB i HPC (1 L)

2.1

25 ARB V5 A i T A2 ARBY ) R R
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Fig. 1 Distribution of ARB before and after
UV disinfection in WWTP
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(P <0.05). BHBOCTIH BB ARXT ARB 11
PEREME R R RCRAN A L, AT 0 A Ak
W2 TET/HPC EFF; A& g
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TCHEREME L BRACR. X 0T RE 55 KKK T, BORE

2.2
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. Fig. 2 Proportlon of dlf.ferent ARB gt'(,uunted for HPC by dlff’erexfdlslnfectlon processes
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(| -
—

v i)

2.37 A /ﬁaiﬁ‘iﬁiﬁmi%ﬁ@@ﬁ%‘ifh}?ﬁ?

le#ﬁaﬁﬂtﬁmﬂ ARB E’Jéﬁﬁzz’?%xﬁ% S
7. bl SE R A AL IR T A S A R HPC (4
%4 53.8% ) Fl ARB ( %K 18.2% ~40.9% )
(BRSO ,  PRHE ny5 K A B0 ) 3 25 e R )
RERZIA 50 L 5 BR ARB HURE, HZEMH > ARB
PRIG. B 3(a) iR, SR I IMEENS SR 1L 25 0k
ARB(P <0.05). RAWETE 5.0 mg-L 'K, HPC
FARB 7 i i IR H L BR R AE 45.5% ~
74.5% ; ML AW INF] 30. 0 mg-L~'HF, ARB
FEARJTE. Hrh ERY M RBRE RN 99.6% , X &
PR R R N TS 2R 0 AR 38 3 A AN TR R A G g, % i
R Ty K St ) PRl S I AR s 2 R AR — i
xRS Xt O T PR W T & AR AR A,
e A VR BLE], FEmE > ARB Fi. 5
Ah, RS TA] B 3 I AL B (R0 ks R ) B A
YEFIEE, AT LA — 25 B AR TS K AL BT 7K i i A=
EXiiRd ol
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Guo 25 & B 24 15 /K AR BT 9 48 05 B T S0
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B3 (c) s, U R GA MR FE 38 e g vi b 2
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