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Typical Antibiotics Degradability of Pig Manure under
Hydrothermal Pretreatment and Anaerobic Digestion

CHEN Li' MA Yanfang' ZHANG Zijia' ZHU Danyang' LIU Shan'®> DONG Renjie'

(1. School of Engineering, China Agricultural University, Beijing 100083, China
2. Yantai Research Institute, China Agricultural University, Yantai 264670, China)

Abstract; For the treatment and prevention of animal diseases, antibiotics are commonly used in
livestock and poultry farming. The large amount of antibiotics remaining in livestock and poultry manure
brings a huge potential risk of the spread of antibiotic resistance genes. In order to further understand the
degradation characteristics of typical antibiotics in livestock and poultry manure by hydrothermal
pretreatment and anaerobic digestion, and clarify the correlation between antibiotics and methane
production performance, pig manure was taken as the research object. The reduction effects of different
temperatures (70°C, 90°C, 120°C, 150°C and 170°C ) by hydrothermal pretreatment on sulfadiazine,
oxytetracycline and enrofloxacin were investigated. The degradation laws of sulfadiazine, oxytetracycline
and enrofloxacin during mesophilic anaerobic digestion and their effects on methane production
performance were studied. The results showed that the hydrothermal pretreatment had obvious reduction
effect on the three antibiotics. Sulfadiazine and enrofloxacin were 100% removed by hydrothermal
treatment at 70°C , while oxytetracycline was 100% removed by hydrothermal treatment at 90°C. During
mesophilic anaerobic digestion, the removal rates of the three antibiotics were increased gradually with the
prolongation of anaerobic digestion time. After 5 d of anaerobic digestion, enrofloxacin basically reached

100% removal, while the removal rates of oxytetracycline and sulfadiazine were 39.76% and 21.29% ,
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respectively. After 15 d of anaerobic digestion, oxytetracycline basically reached 100% removal, while
after 30 d of sulfadiazine, the removal rate reached 52. 9% . The degradation characteristics of the three
antibiotics were quite different in the process of anaerobic digestion, but there was no significant
difference in the biogas and methane production of pig manure with different antibiotics (P >0.05). In
addition, when the sulfadiazine in pig manure was in the range of 5 ~ 150 mg/kg, cumulative biogas and
methane production from anaerobic digestion was negatively linearly correlated with sulfadiazine
concentration (R’ =0.954 6 and R* =0. 865 4). However, there was no significant difference in biogas
and methane production with different antibiotics (P >0.05). Therefore, hydrothermal pretreatment and
and enrofloxacin in pig

anaerobic digestion can significantly reduce sulfadiazine, oxytetracycline,

manure,, which can provide data support for the subsequent study of hydrothermal pretreatment combined

with anaerobic digestion in the treatment of antibiotic-containing manure.

Key words: pig manure; anaerobic digestion; hydrothermal pretreatment; antibiotics; methane

0 3|

PUAE R AR Y (B G AN R R
J& ) B A S AR W A AR I A R e R AR Y H A B
JEEAAR g A 35 P 118 — 28 TR GAR I 7 9, i T A
FEIG I R B IR R R R 2R A K R
rh 2R ORI R BT e B RTE R B AR
i B RO T S W B 1R S ATELET , B OET g 2E
ek F A B S EEAEEE UHR L AR
eSS N SN T 1 SN A N S A L T B
KU MY RN 5 sh Wk Bl ,30% ~
90% Hi A= 2 23 LI sl A 9 14 7% =X o PR R 2
5 HE LT N B EREE 3 b M A AR 1 R
0 200 TR AR A D A BT S W T BN 2K At
HE L F B TS R A T R T Y 1 U, H
A2 R B PR R PR B PO T R T 4R R 32 3 1Tz
RVE, T # & 275 o FHA BRI o FE b di A R
(18 25 5 5 e ik R 1) AF DG BF 98 I8 N 847 o

PUAE BRI e 32000 DR P I 3 P I R LK
fifk 11 o A S5 0 B e O =X iR ST R A AL S A
Wi fige 7 =R AR ) W RR L A o A A A W I i
RV PR AL B 8 25 YU R
N Z—, B A STk E HAE R BB 08 72 K SATH A i /%
o R ik, LR figp A2 B 2 BRI T H AR R AR 2K R
LTI B AR DS Ak AR R DUBOE AR
) A WA R 3 AR R BT A R R R R AR Y B
FANEORREE SN AN E S AN (A (N
PEFAR R 5 IR TR [ AR (4~
200 mg/L) 4: %5 % ( Chlortetracycline , CTC ) %t X 3§
TR S8 AR B 7 SRR B A 3R B A B 52,
PR B CTC (St ik /N T-55 T 20 mg/L) f itk 1
2 vh IR IR S A AR T, X R BUK iR IR 1L L TR
A B e Al 1 die R AR 0 3R 200 R (o B kB2 0 mg/ L)
AR 12.69% (11.55% 11.31% F1 9. 82% , X
FRE WAL b i CTC, B R 59.87% ~

il

71.95% . ZHI 2" FF58 &% 90 3 Fp Al By A 2 (+
B 2% R P4 I R VA SR U0 R ) X I A R R
AL EAT R PAEH 455 6 REF SDM OTC FI NOR
(B W E 100 mg/L) RE M & H B e ™ & 5 5 8
11.2.4.4 2.4 ml/(g-d) (25 A WEAH) , B n#t
HEF R G B b s TS 4

TR AT Ab 3R i A= 1) B DRk e B AT — 8 e B A
FiE 3 M R 28 9 T e 20 4 WA fi B 7 sk A o 4
5 ORI K A — R I T, R — T B 2R A
iE A I5 JE WAk B R, BOUGRIER %8 fif
5 Fob o A% 15 P 95 R 1R AT R AL B K B, R [ 3 B AR A
FHGT A ] > Y5 5 Y6 IR ST b 7 AR 38 0 i A AR R
2550, B alE Y A B L E RN R BE R R fh ROREAS B 1Y
PEBRPeE T o RBRIEAE W AL H] (70°C, 72 h)
FHFAb A= 2 fifi 4 26 00 207 O 7™ 6 b ok 28 b 2R
(94 21. 0% o B & B 75 T 100°C A5
Ab B L ARG HEL A B R sk SR B 2k B 2
22 150°C /K PAKE BR 5 4K 45 5 785 19 7 F 06 4, A X T
R 25 b B HE B0 7 T ot B L SR 5. 6%, [ I
B K PATRh B 1 B 75 U8 P+ B R HA — i IR AR
OB AN, K B BEBE 8 1 5 MR BT AR R Bk
2 ) I A AR P, GONG Y
90°C % 180°C 11y it Ji i Bl N XF + % R & I ok i
(OFR) #£47 HT 4B, % B 150°C F1 180 min F 5 {2F
TR KIERCRK L, R HT A3 25 7
OFR WA= W R 1tk o AR, K U HLAL BE X & 6 2% 05
R AR I OVE H BB AT AS B A

25 b TR, DR AT A RN 7K B Ak B8 LA Y AE 1Y
W A0 2 RO (EL R R ) b 2 AR ) vk B g 47 2
FEF AN () Ab B 4% 12 4 o SR R A R HL B i L B
AR 2ZES o ARG ISP IRIAALEW 3 Fiid:
(L FE e E B R RSx4, 4
FU 43 BT AR ) 7K 1 Ak 380 R v i IR T Ak X 3 i 4
R ITHBCREAE W 58 A [ e B i Jie 1 B 6 IR 4801 1k
I R P R i AR Ak R A R 6 A A 7 Y BE T E Y



262 &l #Hl

L

2022 4

Wi, LYY DAy 7K AR Ak B 5 DR ST A6 B AR By ) 25 B
PR RES%

1 HB57E

L1 BERBSHERKE

JEIR A A R A AOL TR OE S
s (RS SR G R P OR ST A ) 48 28 Uk
B 1 s, W5 s T 4°C = R A7, 4
FEFRIR I DU R SRR LR RS
fik g P AR i Y R B SRR D R LA IR D A
HNTD 9 iAo Dyt G AL R BT A R+
PR , A6 T BG5BT A 38 2R 2
U 26 5 A [l 2 R 3R M o W A B o U0 B
a5 1 T, 1R A S 3 R BT AR R AR R TR Y
P P A R AR R b S BT (R 2) .

x1 FRBEMEMTREERSE

Tab.1 Basic characteristics of raw pig manure
and inoculation sludge %

LD JE IR M 2 A5 e
(0] 29.10 20.0
N 3.13 4. 14
C 38.40 27.7
H 5.70 4.38
S 0.39 1.46
P 27.60 44.6
TS 30.00 +0.07 5.06 £0.07
VS 24.00 £0.03 2.34 £0.04
VS/TS 80.00 +0. 14 46.19 £0. 19

x2 ETHRFERERANNEZREREDSEMRE
Tab.2 Estimated levels of pig manure based on
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Fig.2 Removal of sulfadiazine, oxytetracycline and enrofloxacin by hydrothermal pretreatment of pig manure
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Fig.3 Effect of anaerobic digestion on removal of single antibiotics in pig manure
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