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Abstract o understand the pollution charact‘erlstlcs and/removal effect of antibioti¢s in the wastewater treatment process of large-scale

j.u

pig fﬂ;mq in Gulzhou solidsphase extraction-liquid (*hromatographx_ standem mass spectrometry ( SPE-LC-MS) was used to investigate
the removal of ten veterinary antibiotics from the influent dnd efffuent of each treatment unit during the wastewater treatment process in
two large-§cale pig farms (named Farm A and Farm B). The results showed that the removal rates of conventional pollutants [ including
chemical oxygen demand (COD), NH, -N, total nitrogen (TN), and total phosphorus (TP)] in Farm A and Farm B were above
88.10% . The antibiotics concentrations detected in the influent and effluent ranged from ND-120 842. 74 ng-L~". The main antibiotics
sulfamethoxazole ( SMD ) , and ofloxacin ( OFL), and the SMM
concentration was highest at 120 842. 74 ng-L~'. The removal rate of the ten antibiotics was 99.23% -100. 00% in Farm A and Farm
B. In the wastewater treatment process of Farm A, the treatment section “USR +2A/0 + disinfection pond + oxidation pond” removed
antibiotics in wastewater effectively, with the total removal rate of SMM, SMD, and OTC reaching 100.00% .

treatment process of Farm B, the treatment section “ultrafiltration (UF) + nanofiltration (NF)” removed antibiotics effectively by more

were sulfamonomethoxine ( SMM ) , oxytetracycline ( OTC) ,

In the wastewater

than 99.23% . However, the concentrations of antibiotics investigated in the effluent were higher than the EU water environment
antibiotic threshold (10 ng-L™"). Finally, through redundancy analysis, it was found that conventional indicators (COD, NH, -N,
TN, TP, and pH) in wastewater were related to the degradation of some antibiotics.

Key words :swine wastewater; veterinary antibiotics; pollution characteristics; removal effect; redundancy analysis
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Y.
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A B R 2 RN 2 WL, B REVRIE (B4
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Table 1  Gradient elution separation step
i i) WA A TEAH B i
/min (R /% (EBUL) /% /mL+min !
5 95 5 0.6
17 80 20 0.6
18 10 90 0.6
20 10 90 0.6
22 95 5 0.6
1.4 g

K ISR R R fh AT € B0 A7, L 8 AN T]

i O RO A S 2, ey ks
% 0 <200 | ug-L T e 3 R H (R ) T4y KR
0. 995. [y TR TIE S 06 McHRs O T e, AR YK S 36
B RS 76 AR 3 H AR S W i Atk kR
(100 mL) H AU ZbR R, 44 IR IR FE i b
PTT VR RPRE S BEAT B AL B 2 25 (K AR H B
Pl %y 80. 06% ~ 138. 43%, AH X} b 1 22 Hy
1% ~10. 65%, B R KBRS 0.034 ~ 1. 40
ng-L7".
1.5 PiEREBRRMITE

EIRAEE- YU 737 < R W (| I N W [T N

AR = [(eip = cop)Zeie ] % 100%

Ko, AR SRR R PUAE R KA BB R, %; ¢, HAL
PRSI K P AE RIEE  ng- L7 5 e, WAL EE LT
K TP AE IR ng- L7
1.6 Hdmaba

FH Excel 2013 X 52 56 B4 547 40 BRAN 43 B, R
H Origin 9. 1 F1 Canoco 5 A FATVER.

2 HR5ITR

2.1 FRIEGIR KA PR 244 b BB ST LK
AR BT I £
2 FIBACIR I K b B0 T 245 b BB TR
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{UAE NF Qb3 BT 8 AT 30K Bk, 31X v] g2 i T 40 0
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PO B, (A5 USR J2 N7 3t o 9 152 2k 1k 3 348 hin. 7
¥ A 7K H COD (NH, -N TN il TP ()3 Ji 15
W CFE & SR M 15 s W HE bR #E) (GB 18596-
2001) I ER ; 256 B 1 H K AL TP 35 473 2
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Table 2 Reduction of conventional water quality indicators in various treatment units during the swine wastewater treatment process

WY SRR COD/mg-L"! NH; -N/mg-L~! TP/mg-L " TN/mg-L~! pH
JEK 7550.00 =50. 00 922.00 = 18. 00 288.10 £12.20 1159.50 +35.50 6.25 £0.02
iR 5840.00 +45. 00 505.50 +16.00 118.16 +4.02 540.75 +16.25 6.72 +0.00
R RITRTRI 3750.00 =50. 00 551.75 £16.75 89.73 +0.01 562.50 £2.00 7.34 £0.00
USR J 7 3t 31300. 00 +25. 00 220.50 £0.70 112.96 +3.18 283.99 +14.22 7.30 £0.01
— R 925.00 =75. 00 181.30 +4.30 78.66 +0.01 249.38 £3.63 . 7.,-6'1'-10.91
A — I 605. 00 +35.00 38.25+1.65 76.50 +2.+65 96.70 +0.01 * 7_.3{3':0.01
— A DTE 420. 00 =30. 00 -30.50 +3.90 79.44 +0.26 60.05 +3.85 7.38 £0701
37 R 250.00 =10.00 /3298 +0.76 72.9742.55 43.45+1.45 7520701
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Fig. 2 Content of antibiotics in the effluent of the pig farm wastewater treatment unit
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