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Abstract? Antibiotics.discharged into the environment cause increased environmental resistance. Four types of antibiotics ( quinolones,
tetracyélines , macrolides, and B-lactams) were selected for this study. In a comparison with the municipal wastewater plant, the
concentration and removal of antibiotics in influent and effluent of domestic wastewater treatment facilities of different scales in villages
and towns was investigated using high-performance liquid chromatography (HPLC) and tandem mass spectrometry (MS). The results
Due to the different
situations of influent fluctuation, discharge requirements, and management between urban and rural wastewater plants, only 33% of the

showed that the highest amount of ofloxacin in rural wastewater treatment facilities reached 32 663.5 ng-L™"'.

rural domestic wastewater facilities detected an antibiotics removal rate of more than 60% . The effective removal of some antibiotics can
be achieved when the rural domestic wastewater treatment facilities maintain the standard discharge of conventional pollutants.

Key words :rural ; domestic wastewater treatment facilities ; removal rate; antibiotic; concentration distribution
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Table 1  Treatment process and treatment scale

of sewage treatment facilities
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5 V5 KA T2 AR FEIASE/m - d !
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Table 2 Basic water quality parameters of sewage treatment facilities
ﬁ coD TN NH, -N
i H " _— _—
W/ mg-1.! LR/ % W/ mg-1.7! TR/ % W/ mg-1.! FERAE/ %
W1 ok 432.33 +429.86 05.76 29.22 +12.25 20, 42 13.51 +7.37 05. 19
W1 ik 18.33 +2.52 5.72 +3.94 0.65 =0.27
W2 K 171.33 £230. 53 78 91 29.22 +12.59 1931 10.64 £3.13 1. 80
w2 ihk 37.33 8.5 14 £5.07 7.14 £5.74
W3 ik 180.67 71 9 6 22.81 +14.41 35,38 9.29 +5.04 75 08
W3 ik 13.33 £4.51 14.74 £3.23 2.236.92
i +75. L78 +7. .15 4.
W4 K 102 +75.94 0. 48 31.78 +7.61 44,49 19.15 +4.36 61,78
W4 Hizk 7.67 +£8.62 17.64 +£5.98 7.32£5.15
ik .67 £314. .91 £5. .07 £4.
W5 ik 266.67 £314.73 9. 38 28.91 £5.8 _— 16.07 +4.13 96. 58
W5 K 20.33 +7.77 20.89 +11.25 0.55+0.57
W6 K 221.33 +£7.37 87 05 42.59 5.9 s 38.5£20.74 8496
W6 Hizk 26.67 +4.04 36.1+4.94 5.79£9.2
W7 K 51 +48.66 81 71 17.05 +10. 34 408 | 5.59£3.98 “ 90"
w7 ihk 9.33£2.08 7.83 £4.03 ‘ 0.67 0. 64 =
w8 HEAK 60 +75.02 g4 45 | b 19.57%10.06 1 F 4.91£0.36 P
w8 ik 9.33 +2.52 ¥ 5.6+2.61 { & L1159 £1.94 r 4
i ! i f
j 33233, 3827, i Tl L o~
W9 Btk 118.33 £33.72 ks 6 34.38 £7.81 TRy 7.7 £1.32 ooty il
W9 7k 19.33 £4.72 . <3308 £6.28 v L 0,5820.47 ol ™
\ ! ! Y = ¥ oy
- A # J . {
WO Pk 320 80 A AT 83121 iod P 55005 +8.7 o630 _-
SWio/k A 439+12.5 | 12+5.4 4123 i
i 1 F - POF-P ~ #p )
SIS N0 Nl ) . ‘A d oH
= /mg-L~ ;W /mg 1! FBRA/% LW E/mg L LR/ % [
¥ =} v P I I} =
II!§>(/1 ;;_Evk 7' 0.74+1.05 0.7 2075 0. 1 13.32+4.63 05.7 6.74
w1 ik P 3[92°+3.75 / 0.0340.01~ ’ 4 0.57 £0.39 6.8
w2 K 0.29 =0.51 0.45 + 0714 71 5.28 +2.36 o1 67 7.05
w2k 8.66 £3.07 0.130.17 ' 0.44 £0.39 ' 7.21
W3 K 0.96 +2.36 1.7 £1.57 o118 25.74 £15.73 96. 5 6.65
W3 Hizk 8.04 +8.69 0.32+0.03 ' 0.9 £0.41 ' 6.64
W4 K 0.53 +0.56 1.2 £0.72 6.5 15.87 =5 05.27 6.61
W4 Hizk 13.86 £2.3 0.45 +0.18 0.75 £0.09 7.06
W5 K 0.31+0.12 1.75 +1.71 7 58 16.19 =17.67 97,76 6.75
W5 Hizk 7.46 £1.37 0.08 +0.06 0.33 £0.68 6.7
W6 K 0.54 +0.16 2.04+1.78 08, 04 25.6 +12.59 08,67 6.59
We ik 0.34 £0.13 0.04 £0.02 0.34 %0. 1 6.73
W7 K 1.02 £0.71 1.03 £0.57 16,6 6.32+4.74 %6. 71 6.7
W7 ik 5.78 +1.79 0.55+0.18 0.84 0.82 6.85
W8 ik 4.22 +0.27 0.120.17 18,57 1.41 £0.31 1163 6.93
w8 sk 4.96 +1.43 0.03 +0.01 0.4 £0.12 7.03
w9 Hk 0.8 +0.34 1.18 £0.52 18,31 7.53+20.35 %7 25 6.82
w9 sk 14.5 £3.53 0.61 +0.08 0.96 £0.58 6.82
W10 7K 0.156 +0.07 5.03+0.64 08,21 5.75+3.8 9. 5 7
W10 7k 7.5811 3.2 0.09 +0.02 0.2 +0.04 7.17

AR BR B R B A 76.8% + 0.25% ~
159.17.10% = 1. 12% . [ PCN F1 CFX W fpdid: &=
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Table 3 Correlation coefficient, linear range, recovery rate and detection limit of targeted antibiotics
BrA 25 Hr ARG R B LOD/pg-L~! LOQ/pg-L~! Rl /% RSD/%
OFX 0.998 0.14 0.46 98.00 +£0.85 0.97
N, NOR 0.999 0.75 3.00 84.97 +0.16 0.18
R ENR 0.997 0.24 0.79 110.58 +0.64 0.68
CIp 0.998 0.68 2.25 104.06 +1.00 1.17
EOTC 0.999 2.00 5.00 159.17 +1.11 1.12
N OTC 0.999 1.70 6.00 150.67 +0.03 0.03
PRI ETC 0.995 0.50 1.50 92.96 +1.38 1.56
TC 0.990 2.80 9.00 119.90 +1.04 1.25
ERY 0.994 0.08 0.27 95.84 +£0.08 0.59
N =2
TIPS ROX 0.998 0.20 0.80 89.51 +£0.60 0.60
PCN 0.992 0.40 1.30 78.01 £0.19 0.25
s
BB CFX 0.993 0.60 2.00 76.80 +0.94 0.98
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- 24000 280
g 80 L
218000 210
#® 60 L
= L
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0 )] £ il 0 o
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Fig. 1 Antibiotic concentration in the sewage treatment facility
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Bz 18 o OFX 26 AR P AR A B
KA AN 254 LA 245 HE . AT 5 1 i i
YRR OFX FER LRI T T5 K ) itk ok
o Vi B 34 R g, AT 43 i 3K #1032 663.5 ng- LA
8 011. 12 ng-L~". KHBAT AL AR 176 15 7K Ak 34135 il
JKH) NOR e B v T3 i AR 3 V5 7K T K 1,25 ~
5%, ENR Wk B I A TG V5K T i K 1.3 ~
3. 73 £%. CIP FEYRTT A= 16 15 K T Ho i b K vk B v 1
IR A 5 15 K AL R R K 2. 72 ~35.5 %5, DUIRE
F25H  ETC FER B A 16 V5 K 50t Hh 1 7KK HE v
By, 35 %) 486. 6 ng- L' EOTC eI A= 1% V5
KT ek AR v B B v, AT A E)) 227.2 nge L7
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Table 4  Antibiotic removal rate of sewage treatment facilities/ %
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Fig. 2 Correlation analysis between the removal rate of antibiotics
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