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Removal of three types of sulfonamide antibiotics in pig biogas slurry by a BiFeO3/H,O, Fenton—like system

JIN Yu-e'?, ZHOU Wen-bing'*’, XIAO Nai—dong'?, CAI Jian—-bo'?, CAI Huan'?, WANG Shuo-Feng'?

(1.Lab of Eco-Environmental Engineering Research, College of Resources and Environment, Huazhong Agricultural University, Wuhan
430070, China;2.The Cooperative Innovation Center for Sustainable Pig Production, Wuhan 430070, China)

Abstract: Biogas projects generate a large amount of biogas slurry. Biogas slurry has a low nutrient concentration but a large volume, and
also contains antibiotics and other pollutants. These issues are obstacles that need to be overcome for the environmentally friendly
treatment and resource utilization of biogas slurry. In this research, a BiFeOs/H,0, Fenton-like system was employed to remove three types
of sulfonamides in pig farm biogas slurry. The effect of single-factor conditions, including the initial pH value of the biogas slurry, the H,0,
concentration, and the dosage of the catalyst BiFeOs, on the removal of antibiotics was investigated. The results showed that the optimal
reaction conditions for the removal of sulfonamide antibiotics were an initial pH value of 5, H,0, concentration of 0.8 mol - L™, and catalyst
dosage of 0.8 g+ L', Under these conditions, the removal rates of sulfamethoxazole, sulfamerazine, and sulfadiazine were 97.93%, 89.67%,
and 86.42%, respectively, with an average removal rate of 91.34%. Simultaneously, the retention rates of total nitrogen, total phosphorus,
and total potassium were 94.7%, 96.2%, and 95.1%, respectively. After four repetitions, the average removal rates of the three types of
sulfonamides in the biogas slurry kept almost constant, indicating that BiFeOs; is stable and recyclable. It was proved that a BiFeOs/H,0,
Fenton-like system can efficiently remove antibiotics from pig farm biogas slurry, which provides a possible approach for its application in
environmentally friendly treatment of biogas slurry.

Keywords : biogas slurry; Fenton-like system; BiFeOs; antibiotics; removal rate
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F)), SEES FH K R Ak .
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1.3 REESHHZE
1.3.1 SBT3y v

BOE - EWEAE 5 000 v min™ HUE R 20, R
0.45 pm 7K F UGB U8, Bl HER 40 mLIBWR 2
HEFE L, A 0.2 ¢ & — 2 DU 21 — 43550 DL ol
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W, AR AR R R R T e 25050 . DL R i
L33t 0.22 m K R UEBS B 2 mL (45 €6 3% 385
SR
1.3.2 FHZEXTHA R KBRS0
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e FE 4 0.8 mol - L AEALFIE N4 7y 1.0 g« L7 W 1R
pHAE M 8, H N iR 25 °C SN At a] 2 h RS

FEFRTT HaO. Wk B S5 A0 25 R B, DRUE ) 4 pHL(E A
R RS 0 i o BEUE 2R Ho 00 VR BE 43 3] % 8 0.05

F1 RNIELHEMEZBREZENER (mg-L")
Table 1 Main physical and chemical properties of biogas slurry from Shanpo pig farm in Jiangxia District of Wuhan City (mg-L™)

pH COD

BE TN

TP SR TK

7.8+0.02 3045.2+68.9

1 384.8+£70.7

26.3+0.7 685.3+24.9
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101
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06F,
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0.2
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O w3 5 7 9 11
pH
i) —HU A AN NG TR RN AN R AR FIAE 0.05 /K- 22 53
MR T RIFR B RR . TIH
Different lowercase letters for the same antibiotic indicate the significant
difference among treatments at the 0.05 level; The broken line indicates
the removal rate, and the column indicates the concentration.

The same below

B 1 RE#M%EpHETHEFBBRE BiFeO. XFWMERANLE
3HBEEEMAERKERERE
Figure 1 Concentration and removal rates of three kinds of
sulfonamides antibiotics after oxidation of pig biogas slurry by

BiFeOs Fenton—like system at different initial pH values

R2 = B AR BN R 1 77 72 B A R AR B e (8]

Table 2 The linear equations and retention time of the three target substances

ik E By RMEAE AHIEREL {55 5 i)
Antibiotic Linear equations Linear range/(mg-L™") Correlation coefficient Retention time/min
it iz FF A SMZ ¥=0.012 9x-0.019 2 0.2~10 1 6.4
itk g FE Sk e SMR ¥=0.009 4x+0.002 7 0.2~10 1 8.0
itk fle 1 15 SDZ. y=0.012 92+0.031 5 0.2~10 1 22.1
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Figure 2 Concentration and removal rates of three kinds of
sulfonamides antibiotics after oxidation of pig biogas slurry by
BiFeOs Fenton—like system with different catalyst dosages
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Figure 3 Concentration and removal rates of three kinds of
sulfonamides antibiotics after oxidation of pig biogas slurry by

BiFeOs; Fenton—like system with different H,O, concentration
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Figure 4 Average removal rate of antibiotics in biogas slurry when

BiFeOs catalyst is reused
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Figure 5 The retention rates of TN, TP and TK in pig farm biogas
slurry after oxidation by BiFeO; Fenton-like system
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