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N RGIERERIREMAROR . T FL LIRSS B, X LW AL 7K AT B0 IR B R B SDZ 1 i A (L 5
BRI AT MR . BF AL BRI KATLE (150 C) &S RE RN SDZ L& L%
BEHRTE (P<0.05), 1 40.5%~58.5% &% 5 54.4%~75.2%; I H 1L o (8] B = W) 4E SDZ )75 1) B fift i 4% 3 22
45 SDZ K FdEf . B, RIS, WM RIS, EIRENMYERE DT, KT FRAE AR 2 1847 5 [ R 4%
B H PR ES R T4 34.05% (P<0.05). Ak, XTSRS MBEE 45, KW Syntrophomonas. Sedimentibacter
5 SDZ Rk R EE Mo, I A KIS Sedimentibacter FIFIN F B AR AT B E R T ik, KA
AbBERE A AT A L Z A FE 5t SDZ FEMA R EH AL IERERIME T, A BT 3 — DR a2 e k.
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PUAE 2 A8 AT AR R 3 1 2B K DA TR RV T
P, DRAE B ol SR b P 45 30 T T N
T femEnE  (sulfadiazine, SDZ) A h—Fl . 78Y f) B i 5 Bt
AR, HE AR, W R R e,
B PiA R RICE IR, H 30%~90% 2 LA &
JE A3 3 PR RN S HE P, SO P AR AR IR
fPiA: &, WOHDE %™ 3 288 b (1) SDZ ¥k fZ Wik
5.0~235.1 mg/kg, XA RN L 5D HA
VI RN Th g, IF BB B AR DA 2 R 25 41 B 2
FEAEPIEIE N, ol A" MreE, Xt
N ERAES RGE RN, 3+ H SDZ B 33K FF
AVERISURE AR, AR SRR B oe 4 0L, Rk,
BRI I R P R AT R CR R A2 B 5

HTFEAEISARARIEE A, REWM (anaerobic
digestion, AD) O 2 FHF & & &EI5 1 AFIH, &
AW FIRELE RN R e BT R, HLBRR
MR T PR MRSE. W, REEFMEY, Fln,
iy 1 M) 3 o e DR R B R R B, 2
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SDZ I FE AR N 58.7%. fERE L 2G4, 70h
Je AR E Y 50 mg/L [¥) SDZ [ ARk 98.52%™, 1F
SRR AHEMER T, SRENESER (ERE=
60 mg/L) EBRFEN 43.4%~51.44%; Bl x, @R
A IFEARBE B PTA R,

JKATFRALF Chydrothermal pretreatment, HTP) 1E A
— AR A R AL B R, R I I 4R v i PR A
PUE R, X80Pk A8 IA BR 4 1) 25 %
R BN, #HFEZE 70 C KK TR FE 60 min J5,
SEENEBRERN 7T1% . AWAD U Ll it & K
BB M43 110 'Cn#k Smin 5, LHERMEGBER RN
99.2%. ULAIMNE BE 0S8 /K i b 5 Bl ILA ) 5 i
—E R R L e R . LI S P R 224k
BRI R B, 1E 120°C /KATRALEE 60 min J5{HS M
FHBE = Rk B 0EAE, 4302008 446 Fl1 290 mL/g, 1% H bt
7 L E B A R A AR R B 2 AR TR B b
23 £ . KIM 2525 2= 36 IR A0 fh 1k BB I 70 & B,
2254 160 C /K TR AL FE 30 min J5, 247K F745 B 1A K
21.8dBF, KAFEPF R~ E RS LIRS
1.4 1%, HAERMEE R LBRFR S T 1.9 5. KA
Ca M TG e. KERES P, i E i E s
HPAERM M e F M. JFH Y2 S0k 50t 5
T PRAE AR IATA B B A R BRI, A
AR A SCHRRS 3 R b AR B B T 9 B A A R AR
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BT K I AL BN IR SV AL AR RE B 7 — e FE B L R AR T
AR, KARTIAL B S PRAAE AR G0 B & ST g S
PUE R SDZ FERINBEEERI B . BRI 142 Bt 7 H e
PEREIT R R AT A .

HAT, XT SDZ MTEY I iRiE it OA kil
FELERH T T SDZ 1 FE R = 1) A R B AR . i,
WANG 2 38 1 3 3 - 3 0 49 1 2 B SDZ wl it 2k
YIVE AN 2-AP, 2 A4HP #1218 . DENG 25015 43
Arthrobacter sp. 1 J& D2 1 D4 G295 F| H SDZ 1E Jynfk—
I, 2-AP ZAEVIEMRR FE =Y. ERERIEER T,
AefE %l SDZ Mk 5 IOV 1 AL FRRE L Bk il 7R84k
R 7 1 SN e 1 T R/ 1 =
Fir%n, SDZ FE7K # i 4 BEAR & PRAETH A AR 28 P 1 B e L
B, DL SDZ FEfif 5 e B 28 T AR 1) 2 18] B AH S 14 B A 5T
HARTES) o

R, AHFFLLE SDZ W% 3 N Rk, XF E 4
150 °C /K FATIAL B R 26 vh il i 22 R AU FE v SDZ [ fig
RS =4, IR AEH A M e S H 20 B AR WD vl B O3 AT 1Y)
S0, PR K A TAL EEAR A DAATH AT SDZ [ A s Ak
TER, ) BK AT Al BEGH IR SETH A R 4eh SDZ P A
URZIHLE], LN & & 3 WA H IS R R B AR &R
1) SR A A A2 5 VR R RS B YR Rk ARt T — R T AT MR TV

1 RS

1.1 EERN

AARIE R R I E B R B P a0l TREAR
HOBE L GREBERERRAR), HETR
RNFESE, B EEsE FE IR R A (total solid, TS) it
BN 35%, MET 4 °CAEY. ¥ SDZ 4N
JEAE I, AR KRR 21 S A 150 mg/L LR
KR, FEETFERA TS N 21.58%, % & 1k [ 4
(volatile solid, VS) 4 16.98%, BRELL (C/N) N 12.27,
HE (NH,-N) WJE N 248547 mg/L, fd FHHEPENLIE£E
I, Y RBAT K RTUA B SS . 7 )5 82 R ik
IR B, T (R L, K K BT AL 3 AN A 7K # T
b B A 25 5L TS RN 10% 1 R BRI A N 25
HERE. PR B S B2 R B RS e X E Akt HE K 4
R BTG e, PR I8 8 3 i B fl s Je i &
37 °C NYMb— G . 8BRS TS A 6.33%, VS
9 3.2%, C/N N 6.69, NH,-N #E A 1292.31 mg/L.
1.2 RWKE

AHIE TR FH AR A6 2 18 L AT S UG B Y K A
oA 35 2 B A I 252 PR AT A R 36 () R 5 P 28 20U N 8%,
PR A S B A5 LA ER R TLOK B0 IR AN S5 A Al R 22, 3k
B E R E A 1 s
1.3 REAIE
1.3.1 K#HFAK

TS K AT B IE AR AN 1 L N5
T, BASRMET I 0.5 L K& SDZ 55 3%,
W T AR AT N AT Nk, BT AT

AN TR] 7K AT A B 35 RS ) R AR A R, R B 150 C,
30 min $RAG e K H e Y, R B I N 150 C,
In# 30 min, FFEETFEZE 150 C B IFAA TR . AR
SR, K S B S8 TRN VA 7K i ] R A A, A
JEE B REAARAE T20 °C (1 A B T
R 4T, AR RAEAE 4°C T2 2 RIRA
AR ) JERL .

o b
:{}on_ s Em B
JERHiE

Raw material tank

IKINTILAL B2

Hydrothermal pretreatment device

] e

L —
-——
- -~ —
ROV % RO R
RO reactor RO reactor

RO SRS AR K IR SE M IREM S RL 38 RO h 7K # 3 i R4
LR NES, T H

Note:RO reactor is an anaerobic digestion reactor of pig manure without HTP;
RO h is an anaerobic digestion reactor of pig manure with HTP, the same below

Al XBREETEH
Fig.1 Schematic diagram of the test device

1.3.2 JREGHL

RS8R B AE P AN 3% 2 1 FF 55 20U 2§ (CSRTs, RO
AIRO h) HdEAT, oo RO S LLAR G KA TAL L)
% SDZ W 26 RHME X IE 4L, RO h M A%LL 150 C /K
ITIALER & SDZ FE 3t BHME Fyilae . 20 a5 5 FH 1Y)
SN B MAERN 5L, E8HEATRAN 80 d, [ 4445
I 18] (solid retention time, SRT) & 25 d. M #8397
(37+1)C fHIEAKEHIEAT, FARLL 180 r/min (13 FEXT R
NS HAT E SRR . VIR AN A8 2 A S LT
fE P S YE, Bl IS B R EHT — X Tk, dERE R
200 mL, TS N 20 go [N 28 A ERIG B I A48, LU
H RS k. RN AHEIT ISR, BRIERA
H# <&, CH,n CO, M #. pH{H: % 2d IE TS,
VS: % 4dWl%E NH,-N. SDZ. # R (volatile
fatty acids, VFAs) HIWREEARAL, FAFEMAANES 3 X
HUEE 80 JR 7K FAN A 7K 44 T Ak 3 3% 1 DR S0 A0 3k AT
SDZ F&f# =4 rAem .
1.4 MEERR T E
L4.1 FHIEFFAR

TS. VS KA EEIENE; pH E K H B B REN
€ AEMINE R AT L, PIRSEITI
FrifE HI 535-2009 HE47: R FH 3 3 v 4 38 W e v A=
A AR CH AR B GC-8A) H VA /< A 21 B
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(CH, A1 CO,). VFAs X GC-2010 Plus ( H A< &)
5, BARERAE TR SCER [16] ATk .
1.4.2 SDZ 5F&fg = 4hem)
HY 10 mL #£5 BA 4 000 r/min, 4 °C 20> 15 min, {4k
FE S SE2E 0.45 pm /K RIEMEREIE, N8R A5 pH 4
F2~3 [, FL0.22 wm BB IERF; B0 5 [ R
FESh, SR THLE-80 C % T 10 h, FEBIFREL 0.5 g 1%
THEFEE) 10 mL FHO0EF A 3 mL L5+ Na2EDTA-fi
FRERE P (pH BN 35 MALE=1 : 1D, W& 1 min,
A 20 min, 7E 8 000 r/min. 4°C HI%4F T & 4> 20 min
B EyEW & M. H SmL HEEAR S mL 847K i £ HLB
B RRERE, 4R)5 P 5 mL/min W8 #E4T ERE, A 10 mL
FAiKMsE, HESHTHET, A 8 mL F RGN I
AT, H 10% HEAEBMES 1mL, WiEHSE
it 0.22 um AHLUEME, NI SR HH S RORAH ful -5
AMEIIE (HPLC-UV) 7E 270 nm Ab k4748 Ah& 0, 0
SERE SRR RN E A SDZ IR,  BARKS I 5 7% 2 8L
ik [6]. HAN, DAEZ 0.1% HEE (A) AKMHE, 2
(B) NANUAH, RFH A (il 5 1 s 2 9 5% (UPLC-
MS-MS) Xf SDZ A 7= Hy it A7 K, 5 b T kb 3 5 =X
AR, WAH S ACQUITY UPLC HSS T3 & i %
(2.1 mmx100 mm, 1.8 um) , A A 35C, BEFEAM
10 uL, FBHEIPEBERE N: 0~10 min: A: B=100:
0 (A5 BRI, FFD; 10~20min: A: B=70:
30; 20~25min: A: B=50: 50; 25~25.1 min: A: B=0:
100; 25.1~30min: A: B=100: 0. A5 54 5
Q Exactive Orbitrap = 73 #5115 24T ot 3 Ho4fs R &, Al
15 3A Full MS-ddMS2, 7F 1E B 1 Fl 1 3 1A 20 R 49 51
G, FEAREEEA 100~1200 m/z, FEAXHI S 30k
BRI SRR [17] BERE -
1.4.3 ThAEMEEZ AT
RS R A% AT B B A2 P B 0 1 A8 4L
X 16S TRNA #E4T 105 70 Fr o I 7P A5 ot A 5 F Fh 5 e
SL. JHJ%3E PM. ROl (JEH535WH4 1d) . RO1S (JEH
ZEWIL 15d) . RO60 (JREZEW AL 60 d) « 150 C K #
J#3E HPM. RO hl (K #A AL 28 2675 46 1 d). RO 1S
UK ATRALFERE 6010 15 d)s RO h60 (7K FA T AL BEAE 25 7H
1k 60 d). F£ 5 ¥ DNA 2. PCR ¥ 3. Mlumina 7
BT e pr R IE 0 7 LT, Tlumina 91 P45 11 PE
reads HEATFEAYR 705, o SEARHE I 5 JoT & %) X Reads
AT R A, R ARYE X Reads 2 8] # overlap 5%
RATHHEE, AR FER SR . AR
7 5 % e 7 7% (DADA2) A ERAR AL $idE, 3518 ASV
(amplicon sequence variant) fRE P HIFFEFEEE .
T ASV REFPHILEHEEL, HITOMBEEEER. £
FEME AT, DL FhBETE RO IR R 1 AR e M AT 25— R
I GE it 22 A a] R4k 2347
1.4. 4 FEEMT7 %
5256 H4E K F Microsoft Office Excel 2021 #4745 it
TR, FIA SPSS 26.0 B AF# AT =R .

Gh, MAEMBE SR E AW G (https:/cloud.
majorbio.com) bE#E4T, HEAKWITF: R mothurt™ #ff

(http://www.mothur.org/wiki/Calculators) %5 Alpha £
FEPEFERR, W Chao. Shannon $5%(%%; T spearman #f
KA R EVTAL Gl P 5 PR B AR B R R AH OGP R AT AH R
PEIIHT -

2 HEREHH
2.1 KATAIEN REHLSTE D SDZ FEARHISIME
2.1.1 SDZ 44 fgHLiE

B RETH RS, BRIk SDZ 1 &
WREA 75.0 mg/L, MEBIFr BRI E M B, SDZ [ f#
LI 2 Fros. fER N B A3, SDZ Bk B4z
WK, &id—1A SRT s A Rf e R B
) SDZ ¥k FE RIS (M A48 4k, Hdr RO R BZHEFR IR
B, WAHT R SDZ BT & IR FEVE Fl N 20.5~27.6 mg/L,
[E A6 7 SDZ Jifi & 43 £ N 14.7~18.2 mg/ kg AHM
7E RO A%, A SDZ i & ik FEu N 17.4~
22.0 mg/L, [EfHH SDZ FESHGEEN 11.2~13.7 mg/kg.
[ AH S AEFEY) SDZ W] gt B Ti5 e X SDZ & 7 — &
I AR o

60r [ 1 A Liquid 100
[ #{{Solid 490
S0F o KErFRemoval efficiency 180
40
**

A2

SDZJi ik
SDZ concentration/(mg-L ™)
W
(=}

[
(=]

S

(=]

Ll

70
60
450
40
430
420
410
|||||||||||| 0

oLH 0
0 4 8 12162024 28323640 44 48 52 56 60 64 68 72 76 80

KHDays/d

b. ROh/R %%
b. ROh reactor

SDZ %%
SDZ removal efficiency/%

0 4 8 12162024 283236404448 525660 64 6872 76 80
ﬁﬁDays/d
a. RO M a4
a. RO reactor
60 A Liquid 1100
~ [ flSolid 490 R
_—_] 50 - Jifk % Removal efficiency | g §
0 5
w E a0l 170 " s
® g - . 160 %2
S 30] =l s = B0 # =
B = _ N S
N 8 H40 A 2
2 220t I AR NEE Z-
g I | = EEE 130 3
N T 1 N
a 10+ 0 ! 20 %
s = 110

KA TRAL 28 Ao R KA TRAL 34 R AR 25 F SDZ AL
Fig.2 Changes of sulfadiazine (SDZ) in anaerobic digestion

reactor of pig manure with and without HTP (Hydrothermal

pretreatment)

LRLKIATAL BB S 1) SDZ S AT TR, B

PIAHMEERI Y 45.0 mg/L, 7K A FiUab AT DAAK R M e 38 A=
YO RO T 5 R ARE R, AT REA B B4R 3 AR AT
AR EER I N, SR KA TAL LG, SDZ W FZ I,
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A RERPUAE R AR TR KR, fERE RS
¢,lmﬁﬁwmmmﬂﬁ%FM Xof L 7K AT A 2 R
KIKIATALFRSE FE, RO h M 88 45 & bR ([ M
MR EBRR) BERT (P <005, HF RO KM
LB N 40.5%~ 58.5%, RO 2 N 8% ) 22 B A
54.4%~75.2%, K ATALFE AT DAFE & R AT A i 72
i BB, AWAD U0 wg T RIS 8 .
TN B AT IS —AS SRT W], i RMEHBEET
PEkagh, JUHAE RO D RVAEH SDZ ZFRFH 75% P4
61%. TEJCRIMIBEST R, #0E & BRpuA: R 1 3 ZHLH 2
PIERIR P, BT I —HEWT, DRERGE XA R AR
BRI AT BEE S5 — A SRT MAMRA B, B 5 b 4T 2218
IR, 20k —A SRT J&5, P4 N 2s SDZ K
LEREEWHERAL, WTEIAETRARSGHHIRME
Yty R A TR 2 SDZ A BT R, HZk
bR HERR M SDZ & &t LM A BT N, Bl
Y SDZ HIUHW E N 2.39 mg/L i, 25 150 °C K isb
M5, SDZ RN 20%, wfg T SDZ A% T
VBRI I RAE, SDZ Tkt — b .

2.1.2 SDZ ¢4AMI&iEsti2E =4

NT T IRKIR A KT B 3 SDZ 75 KA
e KGRI fRi& 12, KA UPLC-MS-MS £l SDZ 1)
HHE =) TEARHE A, AR AW ) o &/ FL A B R 4T

SERHEN T SDZ A9 AR (435 Pl 4-S LA
%,m.x&,m.ﬂmﬁﬁ,mzﬁﬁﬁ,mz¢%
FEN-PREE IR EE L, P6: 2,5- - FIEWENE, P7. 4-F3

REEN- (mEnE-2-58) SRmEEE N, P8 RAI (TN
(CH,NO), P9: N-HI P JEfish i s i ), #2417 SDZ
AV, 5 7 FAFER RN : 1. Kf#; 2. 72
FHAb, 3 A 4. BIEEAL: 5 REIEAL; 6. Bhidtk,
7. mEnE R AR B, ARARAR I B (Y 3 R,
%%Tﬂmﬁm%ﬂimMﬁ%@%ﬁﬁﬁﬁw%%$

PSS (B3,
N g
o” N
SO0
(P9: m/z'=279.05)
\4T<
HJNAQ—S
QO H N= O H N=
Pl:m/z'=126.04  Pa u] ~ HN—@— _g\l:>4> HWHVO&N{\:}
) N
1‘3 SDZ: mi= =251 06 P7: m/z'=267.05
H;N@ HOA%}OH Path L IL
P2: m/z=94.06 P6: m/z H
9 H HOLN.
B O
8 P8: m/='=110.06
P5: m/z 15.05
10804 | s |—> ‘ ks }—»
1: 7Kf 1@ 2 ? %ﬂ: 3: BRI 5: WHEAL; 6: BEIEAL; 7: MEnE R L%

1: H ydrolysi ulfur deoxidation; 4: Amino oxidation; 5: Nitroation:
\\ ; 7: Pyrimidine ring cleavage /

B3 KATAIEE R KATALE S £+ SDZ (& k12
Fig.3 Degradation mechanism of SDZ in pig manure with and
without HTP

WK 3 Frow, TEEESEREENAERF, Kz
| %R iE 15 . SDZ MM i B gl K i, BT F0 R & Je Ak
JT I R R A 2-Z S, (H A SR R R I
X R AR =, AR K AT BRAE a2 DR AU A o 72 b gt B
fRESE AL N IR ST . X R I R 1l 3k — 2D K iR
ARG (P2: miz'=94.06) , 2 J5 K% F &I E I X
N, AR IETE (P3: m/z'=108.04), 2 )5fit—%
B AL A B R 26 (P4: m/z'=124.03) . M4, T2
R G IR AL, T W PR AL R AE 5 2R IR AR AL, A
I, 2-F A mnE R SDZ AV R iRE S
FHEFERMERPY, AW h 2-E i — b R A
B 2,5- " R EmEnE (P6: m/z=113.03) (Pathl).

T KGR SDZ, EZAR R R E] 4 Fh 4
fRig e (W 3). —J71, fE SDZ HEW) M4 ki 2,
SDZ Itk s g K i, TERRCRIE (P2: m/z'=94.06) , B
JE & HAREEA . WA, 2 AT A RO A R
(P3: m/z'=108.04) . H§FA (P4: m/z'=124.03) . /KfR
JE ) 2-S R mE g 48k R IR A R 2,5- R RN (P6:
m/z=113.03) , HIKARILFEE RKPIIEFEAFE . BLIF,
EK BB R ETH AT FE R, BB U N, X
IRTEIR R 25 2 ANERFHOE N 4-F Ry (P m/z'=
126.04), XIRAT g5 R4 FERACI I ThEE A= 57,
RIKIGFAE T R BX MY R . AIRIER, Wik 5
MBZFAH S5 T SDZ HIZAEVIBE MRS, FEAHE 7T i
LT AR F] ) P AERLE] (Pathl) o B — 710, K derh
SDZ 3 i ¥T JF 5 g IR FN AR C-N B AR i 4-50 2 -N-JRk Ak
FREBE G (P5: m/z'=215.05) ¥ (Path2) . B4k, 7Kk
¥ SDZ HEIE (NH,) AR B L R (-NH-
OH) . [A It SDZ A REH AATE il 4-F2 FE R FE-N- (EIE-
2-3L) EREEENE (PT: m/z=267.05) ), Z JG /K il 244
B P8: m/z'=110.06 K1Y (Path3) . #xJa, 7K
W SDZ 3# Jof 25 I G 1 Tk i £ A B 4 N- FE G 6 i e
BEIE (P9:m/z=279.05)" (Path4) . HILFH i i /K #4
TRALEE AT LASE 58 SDZ 1) FEAR =PI RI@ A, AN [F] 5 A
X SDZ #ATEMEAR, 2 SDZ I ERRE.

2.2 FkIMFRALIERT SDZ FEFEREH LM BERIRNT
2.2.1 pHAAE. VFAs. & A f= VS B4k

pH {EAE R B K TR R R IEE AR, RETH T
FEAFRIK AR =18 P2 T Be Al < 51k pH 123 . A
A 2 B 4% pH A A2 B a0 ] 4a F1 4b Frzw, BT ilde—
FRUER M TR R, RSESERTHE I T pH
AR BL R, VFAs KEMAR R, @ik Mg
RO TS E MRS AT pHEG, RS 20 K2
FikaFRE, ROMIRON &) pH E I REFTE 7.5
BT, 1% pH (E AN 23 %6 7= i e 1 o s a0 Rk, K
PAE PR RAE RS pHEH, KT I A

WA KA. M VFAs IRIZ (K 4a flb) A LS
FIMIT45, £S5 VEAs LB, HdrRoh
N ESAEES 4 RIS TVFAs ik 2] 1 # KAE 2.05 g/L, 1l RO
N BSES 8 RIS TVFAs iIEE & KMH 1.15 g/L, HH R
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TAS KA IR R Bids, Hrf O S& G 25.3%~
46.1%. BJ5 VFAs JFUA NFE, £3d—4 SRT BUJ5, RO
SN # R TVFAs GBS A2 52 7E 0.9 g/L, RO h J I 3% o fa
SETE 1.0 g/L, X 55 T D0 7 S i 2 Tk e R
ARBESLY ., 24 HRT N 25d, TSN 10% i3 H 1
TVFAs f2 2 1E 0.85 g/L T, LA AT, £id KTt
S RGuAety B oG MU AR, B2 VFAs BIREE, A
Jo S R BRI . BhAh, B FEUCNIAER i
J R SRR AR B e BBCR A T R JE AP 2 FE AR
FLH, RO F1 RO h 15 B 7E A2 52 M B = 8 319 mg/L
M322 mg/L, ZAH A 2 DL IR R R I AR 1k .
ZHAO VR B, A i T B2 ¥ KT 10 000 mg/L
SR PRAI R A AR, MABEFH RO FI RO h
TERAERSE M Brdm ik B2 137 H1136 mg/L.

2500 - 112
CLli%Caproic acid == Y2 Valeric acid
=zzn 5% Isovaleric acid === | EButyric acid 110
2000 | = 53] filsobutyric acid  ===1 [ &ZPropionic acid
~ === Z[#Acetic acid pH{#pH value g
= 1500 |, Setess : °
&0 2 m 2
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Table 1  Alpha diversity indices of the analyzed samples
A
Sampels Sobs Chao Shannon Shannoneven Coverage
p
SL 230 267.56 4.02 0.74 0.98
PM 111 117.38 2.88 0.61 0.99
RO1 133 133.00 391 0.80 1.00
RO15 247 273.54 4.51 0.82 0.99
R060 241 294.04 4.41 0.80 0.98
HPM 28 28.00 0.76 0.23 1.00
RO hl 164 165.62 3.92 0.77 1.00
RO h15 262 343.07 4.11 0.74 0.97
RO h60 249 275.13 4.26 0.77 0.98

E: Sobs Al Chao $REUSME T HUEYIREH 325 2 Shannon $REUS L T 4D
FE7EZ K1k Shannoneven fa 4 M T FAEVIBF A 13 51 Coverage $R5L
SR T TR (1 o

Note: Sobs and Chao indices reflect microbial community richness; Shannon index
reflects microbial community diversity; Shannoneven index reflects microbial
community evenness; Coverage index reflects microbial community coverage.
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Note: SL represents the inoculate sludge; PM represents the raw pig manure; HPM represents the pig manure with HTP; R01, R015, and R060 represent days 1, 15, and
60 of anaerobic digestion of raw pig manure, respectively; RO h1l, RO h15, and RO h60 represent days 1, 15, and 60 of anaerobic digestion of pig manure with HTP,

respectively.
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Fig.6 Veen and PCoA diagram of microbial communities during anaerobic digestion
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Effects of hydrothermal pretreatment on the sulfadiazine degradation in
anaerobic digestion system of pig manure

LIU Shan'?, GUO Chunchun’, MA Yanfang?, LI Yu!, HOU Yahan?, DONG Renjie*

(1. College of Engineering, China Agricultural University, Beijing 100083, China;
University, Yantai 264670, China;
China Agricultural University, Beijing 100193, China)

2. Yantai Research Institute, China Agricultural

3. College of Resources and Environmental Sciences,

Abstract: Hydrothermal pretreatment (HTP) can be used to decompose the sulfadiazine (SDZ) during continuous anaerobic
digestion (AD) of pig manure. This study aims to explore the effect of HTP on the SDZ degradation and performance of AD
system. Pig manure with SDZ was taken as the research object. A comparison was made on the degradation regular, SDZ paths
and products, as well as the gas production performance of pig manure with/without HTP during AD. The results showed that
the HTP (150 °C) significantly increased the comprehensive removal rate of SDZ in the mesophilic continuous AD reactor (P
<0.05), particularly from 40.5%~58.5% to 54.4%~75.2%. Moreover, the biodegradation paths of SDZ were inferred through
intermediate degradation products, including SDZ hydrolysis, hydroxylation, thiodeoxidation, amino oxidation, nitroation,
amidation and pyrimidine ring cleavage. HTP enhanced the degradation products and paths of SDZ, biodegrade SDZ from
different degradation paths, and the removal rate of SDZ. There were four paths of degradation in pig manure with HTP, while
there was only one degradation path without HTP. In terms of AD performance, the system was stabilized after 25 days, the
daily gas production in the RO reactor was stable at 5.14 L/d, and the cumulative VS gas production rate was 16.64 L/g; In the
ROh reactor, the daily gas production was stable at 6.89 L/d, and the cumulative VS gas production rate was 22.31 L/g. The
daily biogas yield of the reactor and the volume production rate increased by about 34.05% (P<0.05), and 34.00%, respectively,
after stable operation with HTP. There was little difference in the methane content between the two reactors after two SRTs.
The average contents of methane in RO and ROh reactors were 61% and 59%, respectively. Thus, the AD process was stable in
the two groups of reactors over the whole operation stage, according to the biogas production rate and methane content. The
degradation of organic matter was also enhanced for the high concentration of VFAs after HTP. The substrate was provided for
the subsequent stage of methane production, in which the acetic acid content accounted for 25.3%~46.1%. In addition, the
microbial communities showed that Firmicutes and Bacteroidota were the dominant phylum bacteria in the reactors during
anaerobic fermentation. Their relative abundance was beneficial to the degradation of antibiotics. A comparative analysis was
also made on the microbial community at the class level. It was found that Clostridia and Bacteroidia were the main
microorganisms in the two reactors. The relative abundance of Proteiniphilum increased after HTP. The full hydrolysis of pig
manure was also realized for the better performance of methane production. Meanwhile, it was found that Syntrophomonas and
Sedimentibacter were highly correlated with the degradation of SDZ, and the relative abundance of Sedimentibacter after HTP
was significantly higher than that without HTP, indicating the better degradation of antibiotics. Therefore, the HTP coupled
with the AD process can be expected to simultaneously improve the degradation of SDZ and AD performance, particularly for
the ecological safety of biogas liquor.

Keywords: manure; digestion; hydrothermal pretreatment; sulfadiazine; anaerobic digestion


https://doi.org/10.1038/s41522-021-00260-1
https://doi.org/10.1038/s41522-021-00260-1
https://doi.org/10.13343/j.cnki.wsxb.20170318
https://doi.org/10.13343/j.cnki.wsxb.20170318
https://doi.org/10.13343/j.cnki.wsxb.20170318
https://doi.org/10.1016/j.biortech.2022.126770
https://doi.org/10.1016/j.biortech.2022.126770
http://www.tcsae.org

	0 引 言
	1 材料与方法
	1.1 猪粪原料
	1.2 试验装置
	1.3 试验处理
	1.3.1 水热预处理
	1.3.2 厌氧消化

	1.4 测定指标及分析方法
	1.4.1 常规指标检测
	1.4.2 SDZ与降解产物检测
	1.4.3 微生物群落分析
	1.4.4 数据分析方法


	2 结果与分析
	2.1 水热预处理对厌氧消化过程中SDZ降解的影响
	2.1.1 SDZ的降解规律
	2.1.2 SDZ的生物降解路径与产物

	2.2 水热预处理对SDZ猪粪厌氧消化性能的影响
	2.2.1 pH值、VFAs、氨氮和VS变化
	2.2.2 产沼气情况

	2.3 水热预处理对厌氧消化过程中细菌微生物的影响

	3 结　论
	参考文献

