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Table 1 Initial physical and chemical property of anaerobic sludge and oxytetracycline residue

HEURE S pH TS 'S SCOD/(mg'L™")  &&A/(mgL") TR FEBE A/ (mgkg ™)
REE  64~72 2.65% 1.12% — . 233
TEEWE 2328 46.5% 36.75% 787.67 21.03 2106.47

1.2 TEZREBERSBEHHIRELRE

SR S AR E R (4%, 8% . 12% 16% F120%), FHEE 3T, LRIEEN
H 3l B2 1% 71 R 48 (Automatic Methane Potential Test System), % RS L6 3 4, REAH LA
AEFRIE . CO, MICERTT D B AR B 1 5 o IR ST fb kA BROT AL S 15 AN IR A, BN RN 2%
HRH 500 mL, & EAMAE A 400 mL. 7ERA A INA 240 mL £33 35 52 Wk 5 e, AR PE
BEE I TS 0 AR AR B B 2 B AR, DU ACKE TR AR AR 2 Fh 0 19 B2 1 1 b 2 1 A B
(CK). H 0.1 mol-L™" ) NaOH FIFHC1 % 7 4 14 AL W 19 pH #8715 2 6.8~7.2. S350 ¥ 4R HT 78 A 2~3 min
20 LAHE R R e B T 2SR T B g g ) T B I R I AE (35+1) C. BF 2 d B BIE VR, FIAE
PRACPE BT R, B NLAS IR SIS S (AR, O iR B R 2R O v R A T A
1.3 ®MIERR TG E

PR Y TS AT VS SR E 1 s pH SR A B 2l i A7 0 2 G 2 (PHS-2F, A HL R 22 AU A%
IO A BRS /) 7= i i I R Se il s (AMPTS 1, b5t 283 46 5 IR 55 5 R A PR
R BR P2 AR R 2 4L = AR A RE S B0 (8 000 rmin' . 10 min), B - i
0.25 um JE ML, XL PTG UE R AEAT Z A . fhoA T SR (COD) Ml VEAs e o 28 &R FH 48 FGa R %
ANy HOE I E (UV-5100, g oHr {5 A BRARl); SCOD 1 TCOD R FH 4% R vk, Pk
TH 5 YEOGEE TP I (5B-3B(VS8), dbatiE Ak MR & A RAF]); VFAs R A €3 72 0
(GC7900/4 Kk Fr il 5, 1 ifg K & B 2= AU A A BRA Rl %5 2 5% B OR WA 603 78 0 @
(LCMS8050, H A A A,
2 #HR518
2.1 A[E TS =SB0

PR R B R G IR 0 A HL R R RS DL DL R AR AR R iR R, R A IR A R R
PEREMY G R R 22—, R[A TS T R &AM H = A Kl 1,

& 1(a) AT 1, 4TS K 8% i, Rit™Rmi K. HAA VS A& (U B gVS i) 705k
101.87., 78.56. 40.22, 29.81 M1 26.36 mL-g ', F=/ AR BA TS MXE I miFEAL, X 54 it &0 1) 4F
FEAEFAL . B Y TS by 8% W R Rk, [HHAHIFIFZE TS S 4% BFREIR T 22.3%.
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Fig. 1 Variation curves of cumulative gas production and daily gas production in anaerobic digestion systems with different TS
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Fig. 2 Changes of pH value and ammonia nitrogen in anaerobic digestion system of different TS
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Z N SCOD H Bl 2 MEAE, 7E45 2 Mg (E HBLS , SCOD—H & PR EH . XU, 74,
TS KRS A BA RAF =S rkRe, Bl TREN GBI TR mE S, El 7B,
LA ML R HRCR AN 5

120 000 - s 120
—a—TCOD £ %
100 000 | g 2000007 Ed i) 7
~ 8% =iz 7 % {100
2 80000 \ 7\ : :iéj//z = 150000 F é é &
@ b ' 0% % é &
5 sooor % £ 100000 | "7 % % 1% X
: s = - I
& 40000f C R S % % %2 % S
= 50000 | / o = o
20000} M , o = =
BY A B
N cowantn sl S SeSeeononaoy e 7B T2 U2 U921,
0.4 8 121620 2428 32 36 40 44 48 525 4% 8%  12%  16% 20
SR A & 2%
(a) SCOD (b) TCOD

B4 F[ETS REHEKRZA SCOD F TCOD K
Fig. 4 Changes of SCOD and TCOD in different TS anaerobic digestion systems
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REZE— 0 B R AL B R H T 2 VEASPY . il s BB BB FE R W], K AR AL B BO™ AR B9 VEAs {8 {1
R ZR pH 8K, S 2O W@ BT A R, A DL KA A 3R T IH A, 3 O i A B
AR, SCOD BT . MEE RGEM B WS, WA G , AP IR E AR T K
fiff A, SCOD JFIRBEWT T MR 4GB RS, 5 Bk pH Y78 4k K™ OB Hi LG AR XS B

A, TCOD #Y 22 Br 23 AT LUK SR W) 7E KA AL RGN B BT 00 . i P 4(b) AT, 5 20
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WP S SR R W], COD MY R BR R BEE T far 19w MR, T TS RGN B RS R R R
LB 2 00, S50 TCOD 11 25 [ 38 & W A1
24 TEZEEBRHR

PUEREEfEEE ETEAE 2 rm: —E2HANWY SRR 5 — RS SARERE N
b, Hib AR b & B E Y P A w20t R R B R, 4 R R R ALY
A A 258, 2 T R R e B 2 o IR AR Ak AR g A R A R A R R TN, kG
W, +HREEDRENLEEN 210647 mgkg . 54N FT G BRS8N T 5 R TR R Kk
BRECR DL 2,

&2 LR N, BEE TSR, RGN 5 R0 WA . 25 R A 1
J& . TSN 4% N 8% 1 I 1V 5% ¥ + 55 2 40 i BEAIK T 89.85% 1 87.29%, 1 73 A1 3 4 s i % B3 +- 7 K
B2 B RN T 80%, W EL 5 A SLHe A9 7= SARAE . PR RRCR U LA I LSRR M, R+

- LR A RS == I S A7 B AA Y i .
BRERXIRA WA BEEEH, SR A w0 S £2 FRSEZETREEHEGETESRY

P, T BCR G SRCEFA HLY B R BR L REERETK

KIEAML, S-SR £ ., e, MELT Table 2 Residual oxytetracycline content and its removal rate
BRI, XIS A R, B in anaerobic digestion system with different solid content
— 55 R GRS A SHI B RIS R — e PR ERW SRS LR S

Bl (mg L) B (mg L)

B A HE S AR R R RGN AR bR Y

AR, MR G RN 4% B8 B, £ 110.56 11.22 89.85%
HEMRENHEMMEN, REwkin 219.77 3710 87.29%
i MH, R EHEEMEREASL B 47250 123.45 73.87%
b, ATEASH LGRS ORI LA G 654.39 13145 79.91%
EALALFR 20% 835.38 269.21 67.78%

25 HREAAMBREDEHEMRR

LR L VS PRI ALY ZE DL SR B R R KRR A, TS R 4% Y SO FE 45 7 T
BIOL T I AL, SO AR RN RUE W REE S5 HEAT T 408, S5 anIE S FR .

F G W) 3 AL KRR A A TR RN e T, A A TR v B Y B s T
Y, BB S(a) TR FE RN PTG B B, A R A TR AR SR B B o LG4 43 5 DR 90.32% FT 5.53%
A0 T A OEAGE D AET ] K T A 5 4 #T 1] (Actinobacteria) . ZFJE ] (Proteobacteria) . fULFT
B 1] (Bacteroidetes) %% %5 1% { ] (Chloroflexi), HAHXT = B 4351k 59.74% . 13.34% . 4.64% 1 4.14%.
WA EYETT . KN B BHKE B8 T R T (Buryarchaeota) . H B T3 T 49
(Methanomicrobia) . H i /\ Z 3K H (Methanosarcinales) T B9 H %t 22 H F} (Methanosaetaceae) F1 H 5 /\
& BRI P (Methanosarcinaceae), HoAH X = B 731 4 5.46% . 5.35%. 5.03%. 3.89% F1 1.11%. 7£ XM
SO B, R LA iR, aniE So) s, HFEREA R 17.98%. 1 H., 5 N )R B B
AL AR T2 A 40 T %) 0 Vi 45 4 43 A A R34 5], 32 B 40 45 Chloroflexi, Proteobacteria, J5 BE T4 ]
(Firmicutes), Actinobacteria 1 Bacteroidetes, HAHXF 3= 5 4351~ 24.25% ., 15.94% . 11.80% . 6.42% #FlI
4.60%. TEET]. WL HAKF BRI ERES ROV R RBr BRI, BAEREKF- | Methanosarcinaceae
R AH 5 2E B 22 K T Methanosaetaceae, 1A% 15.47%.

F58 % B, Actinobacteria, Proteobacteria 1 Chloroflexi #5 7] /K fit A WL4y, FHHWLL 8RN FH
77 ¥ . Actinobacteria Y ¥ 73 I J& 38 W] LA A2 N IR 5 Proteobacteria A] ) FH 9 4 o0 60, 465 4 4 % . N TR
i T RRER /NG TG Y %P Chloroflexi X 54 1 22 W5 48 HL A [ Mg 68 71, 36 AT LA 43 il i
Bacteroidetes, Proteobacteria Fl1 Firmicutes 7K fift 7™ A5 (% 75 25 0 R AT i /N F A LY, 77 SR RN
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Fig. 5 The microbial community structure in TS 4% system
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Abstract In response to the problems of hazardous antibiotic residues and difficulties in treatment and
disposal, the use of anaerobic digestion technology can reduce pollutants ‘while generating clean energy, which
is an important way to achieve the reduction, resourcefulness and harmless: treatment of antibiotic residues.
Solids content (TS) is one of the important influencing factors of anaerobic. digestion, and its effect on the
anaerobic digestion system of oxytetracycline residue was investigated by varying the solids content of the
system. The results showed that the content of ammonia nitrogen and volatile fatty acids (VFAs) in the system
increased with the increase of TS, and when the ammonia nitrogen was more than 2,000 mg-L™" and VFAs was
more than 4,000 mg-L™', it would have a significant inhibitory effect on the system. System stability
performance, gas production efficiency and organic removal efficiency all decrease with increasing TS. The
reaction with TS of 4% outperformed the other groups in all aspects, and the highest efficiency of residual
hygromycin removal was achieved, which could basically realize the harmless treatment of bacterial residue.
Analysis of the dominant microbial community within its system revealed that the dominant methanogenic
bacteria were dominated by Methanosarcinaceae and Methanosaetaceae, according to this analysis, the anaerobic
digestion of oxytetracycline residue may be mainly acetic acid fermentation. The results of this study can
provide a theoretical reference for the application of anaerobic digestion technology in the treatment and
disposal of antibiotic residues.

Keywords anaerobic digestion; solid content; oxytetracycline residue; residual oxytetracycline; dominant

bacterial community
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