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B B EBAROKRNE A Ak, R AL S R B R R IR BE A R L ALAE MR
HE—ZINE, MEZT, EF—FIRSTE, FEt A RREEEA WA RS, A BTEL G Y5 K b B4
WP WY . SR, AR R I A PR R AL BT AR A PR K A ST AT AL TR A B B, AR G M RIS 2Tz Y
. P, ZPEEE I EA K L ER (OTC) W, XFLUBISE T 205 15 Ve M g b A (R RAEAL B L T F R
EK T HRITEREZE . S5 REW, 7EAJC OTC MR RIIEIL T, B itA ik R 7E KA HA e S R g ke Mo m e T
TEPETS IR R . 24 OTC Rk /0500 10 mg- L™ F1 50 mg- L™ i), RTEILAR A R A2 RIS AERAA BR, COD £fR#%
HERFIE 75% JoA7, T NH, N EBRRILERFIE 97% VA 5 SR, 1GMES IR RN R B fmsem, BERREh
COD. A ZEF OTC HIEGF T LI R ANR G W& 8 AW LB v B & sl . 24 OTC Bk FE i =
100 mg-L™" #1300 mg-L™" B, 2 Ffk R0 H B B A I HIZON, AL COD A1 NH, N ) L BRFRIFREAL, i 5
AN YT AR SR UGB AL B D, T T RS hfa et

KHEIR R RR; PUERAERK; AR

PrAER— B N HTIRY T ARG R . R, AR R W) 2 R T A SRR IR+
by R SR BT X EEE R T RIS YRR, REHIZy . BT BHUKE IR ST
N A A X157 G B 7iWA B 4222 = R i 3 oy i Y N Vs =1 o) 3 7 91 i n I X [ 1 e S b a0 23T
HEEINE = A I HARART

+#F (oxytetracycline, OTC) H#HIVERRUK=FAHEM RN TR 1Eh—FARZBTUER, OTC 7
Hepr i R TP PR R K (B 1t R BRI A 90~100 m® K, HRK EBIS YN R
KIEFRATE FERT A/ COD(8 000~14 000 mg-L™"), HRERIRES T (2 000~4 000 mg-L™"), A% (1 000~2 000
mg-L™") LLK&LL OTC(1 000~1 500 mg-L™") A EMmEAEY#HY R fEEEHOUT, OTC A AR IR
AT ARG IRIR AL A TN, SR, Zead W AR EY T ARG, AR S R B I
RAGREAZ) 20% 1) OTC FHAYHEE AR S S8 B Y, GG i EiE M5 IR A: A 52 S i A
%, HAASTHAE . BEFERSE RSN, ML R, WHE AR R i Y Rvsss 2 (e (o DRI
A AR T E R IR AL, 1T RS RvE ), il R I RIHEEE, XM Anfl
HEL RS IR A AR R AR T E R N B AR R A REIROR K
BIEFEYIT, WA BT RK B S # 0 Fe et |, st aE R T AR K BHAESE A SR BETRIE T
HVEH, dE— KA FL AR A RETRTHAE 0 25 BNA, RS AER R AT AE R IR KO T A
FERIRL . IR AU AR E s S s, AT — PR RN IS TRk A

R, AHFSE SLEFIANRERREHE (0. 10, 50, 100 F1 300 mg-L™") A OTC X% 75 e ik £ Al i
AR R AR OTC /KRR, Mt W5 YY) (COD . &ZE LK OTC) LBk, OTC #Ei5lein
WER . BRI MR AT R BEETEE IR RS, A TR R Z IR A2 5. AT N

s BHEE: 2024-02-03; FAHHA: 2024-06-11
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1 #RFnTsE

1.1 SEIdRY

ARSI B A K R N TR OTC A=k, HoKBRSEE K (1 050+75) mg-L™' COD., (200+
10)mg-L'NH,-N, (25+£3) mg-L™' TP”!, [AJ&4A 10 mg-L™' MgCl,-6H,0., 10mg-L™" CaCl,-6H,0, 5mg-L™"
ZnS0,. 5 mg-L™' FeSO,-7H,0. 5 mg-L™"' CoCl,, 5 mg-L™" NiCl,, #HE/KK pH #HILE 7.0~7.5, Frfdi FH
[/ NEREE SR (Chlorella vulgaris, %i*5>h FACHB-8) JUETH R ABEIR /K ERNZE, SRR FIEC LAY
K (REIN OTC) A1 BG11 IRATRIIME/NEREE . WSS IR AT AR A G5 KA B At B
PRSI, 2 24 h RBREIUS, INABSUEIK CRESIN OTC), RAFMIRIZT T 79Ik
1.2 EREEEAFRTIOSHMILE

SR 10 ANABCN 1L TGRSR, HNHERE BN 55 mm, #4500 mm, 5354
SR 1~10, 1~5 5 (FEGRTEHGIRIERR) LR 6~10 5 (AR R) RVARBEEARZEK OTC ik E
(0. 10, 50, 100 1300 mg-L™"), Hrf 1 5H1 6 5 MU CRIFIN OTC). 7E 1~5 SR AFER 4.0 g 1
PEGUR, 6~10 S MipeHaRh 3.0 g WEMISIRLLIL 1.0 g /KB, 15 6~10 B A 42 a WEERAE HTA
NipHAOK B E G, M TEEE .

ARSI 12 h, BB 6 h, #HE Sh, H7K 0.5 h FHEK 0.5 he BAFMTEKE
FHEK SR 500 mL, /K458 E}E] (hydraulic retention time, HRT) XN 24 h, AKEEEBRSIEHE
U6 20 mL, 5UREERBFIEISE R 50 do A/ IK 328 R XSG SRR, A SN B AR S
K4 b, RO BT AN S R, 1~5 S T RSB, 6~10 S S g e Il $Ait
JEHR (4 000~5 000 lux), M7EAEEESNT, AbTRESEREE, BESEIIRE N 0.15~0.25 L-min' . WV AHET T
], PREGRBECRIFIE (25+1) °C, DAAPRSES SRR e M.

1.3 OTC ¥Rl FEizE

OTC By Ffit, HICMBCRIEANRIRIAIRE FAAE22 52, sk OTC M 25BRigts SRR YERE# |
HEIRAAR A R A R 22!

TSR 4 A4S 1 L BDEROVRS, ZrHIIA OTC Fiik)E R 10, 50, 100, 300 mg L™ AR
Ko BNV CREFEHETGIRSUINREE) BT TS B EIR R 3. 217 1 4 HRT J5, HUhK
B, ME KT OTC AYMkEE, DR OTC MREE T ORERRCE.

AW (SRR OTC HREEDSE): BUSCE: 1.2 3217 1 4> HRTJRHY 5 mL V5 iRRES B TRIOE, &
L 10 min(4°C, 4500 r'min"), 522 FIFERIGLL 0.9% A BRELKVESTTEY) 2~3 W, BRESA TR TG 784)
WFEE . fin A 5 mL Na,EDTA-Mcllvaine % U (0.1 mol-L™"), # /A 2 M 15 min, 2.0 10 min(4°C,
4500 rmin"), B BIFBOTEUE (0.22 pm),  FRERAEDIREL 5 LT MRS URAH T TR OTC,
SRJ5, R HLB /ME (CNW Poly-Sery HLB Pro, 200 mg, 6 mL)#E47EAHZEE . {8 ] 2 mL H B AN
2 mL #BAKIEHEF (EE 3K, e G, H 6 mL 5% HFEKERA 6 mL #HAKIH 1ikk;
H2S T4 10 min 5 6 mL B E 208 . FRMZE (0.22 pm) J5IIEH: OTC W, OTC M4
YIREfF R AHEK OTC Bl AR B & it (oK S ) . DR S A .

1.4 WMRSIFTE

X AR AT RE IR 40424 . NH, N SR A ORI ;5 NO, -N R N-(1-2530)-2. —
WOGREENSE ; NO, -N RSN GEENE ; COD RFTEEEIRA/OCEENE ; H43E a RN
IR E s MM AW (extracellular polymeric substances, EPS) SR FH#AGHEBEE 5, 2 MR
(extracellular polymeric substances proteins, PN) KRR A TAIFF A =1 BAC Al &le, £
B (extracellular polymeric substances polysaccharides, PS) RFHZRE-RIREME ; OTC SR FH S R8GRAH (2
% (Ultimate 3 000, Thermo Fisher Scientific) il ; &8 LPIEALEE (superoxide dismutase, SOD) FIfF Pk
% (reactive oxygen species, ROS) PERHIVIINE IOV AFRA A TA 19 ELISA BHIFAG &
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2 ZR58

2.1 SEMISRARMERELEARRIT COD MERRKER

WK 1(a) frox, 10 mg- L™ OTC X i 4 15 Ve 1k & L Br COD Wy 5% Mm% /N, H A 35 25 B 3k 5
(66.1+7.8)%, MILT 1 SRR ERFAEIR T 5%; MSLIgsdimt (55 15 K), H COD =[5 far U A
XHHAZH Y 184.8 mg-(g-d)”" FFEZE 166.8 mg-(g-d)"'. 50, 100 1 300 mg-L™" OTC ¥H&M:5IAFR AT COD 2=
BRI, LRSS R IR 49.3% . 43.1%. 33.7%, JuHAE 300 mg-L™ OTC 0 F COD =&
FRTFEE T 50.8%, M 198.9 mg-(g-d)' TFIEZE 98.06 mg-(g-d) -

90 90
80 + 80
70 + 70 |
X 60+ ® 60+
g 50t g 50 b
ool A a0}
8 30 —=—Omg-L"' 8 30+ —=—0Omg-L"'
—— 10mg - L! —-—10mg - L!
20F —4-50mg- L' 20 —4-50mg- L
10 —¥- 100 mg - L' 10 —+ 100 mg - L'
[ —-300mg- L' [ —-300mg- L
0 1 1 1 1 1 1 1 ] 0 L L 1 1 1 1 1 ]
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
B £ 7 El/d IBATHR)/d
(a) WML Ik R COD X i (b) FEHILA AR COD LRRF

1 RE#7K OTC IRE TEMSRISAMETELE R COD ERFZUFR
Fig. 1 Variations of COD removal rates of the activated sludge systems and the bacterial-algal symbiosis systems at different
influent OTC concentrations

FHEZ T, FEARFMKREE OTC Hysgm ~, M ERREAT SR COD ABR%. Al 1(b) PR, L
TXHEAL, 10 mgL™' #l 50 mg-L™" OTC X COD B M52 A B i, COD V34 £ Br #7351k (75.6+
2.1)% Hl (74.6£6.7)%, {HILr) COD ERRMMITA P P, TESCIRLssnt, HhxtIBLR 169 mg-(g-d) ' 4>
HIFEZ 125.5 mg-(g-d)™" A1 123.3 mg-(g-d) "o X2 TSR P SaE T S i A AR R T B AR B
i PRI IR R . SR, FERMREE OTC T, FE AR IR R MG TR R K A FEMERE (7 31 T4
i, S5 COD £ FM BIEE., 78 100 mg- L' OTC BYHE T, COD EERZRMWIEI 75.7% FEE
55.1%. £ 300 mg'L™' OTC & T, 7K COD B, SLIRLE R RZGA%] 588 mg- L™, LFRFN
48.4%, RN HAGIRMAMIESR 128.1 mg-(g-d) .

22 GEMERERMERELE AR RZNRRBR

WNE 2(a) FIE 2(e) iR, FIHCXTHRZ 1 SAIXHRZ 6 5, 10 mg L™ OTC XFif s i S e i
R Z NH,-N H AL R 5, 2 MR NH,'-N X R BR 35508 (98.8+0.2)% Fil (99.1+0.1)%
50 mg-L™' OTC XHEHTFURARR NH,-N LFRTERT 6 d S2MEAK, FIRBRFRAT] (98.7£0.1)%, K1, Bl
Je 7K NH,-NREE [T, BSCI045 I, NH,-N KRR TR 71.7%; (AAHRTEEE OTC X paHdA
KRN, P4 NH, N EBRAT 3L (97.243.0)%. 100 mg-L™' F1 300 mg-L™ OTC Xk i5 Je ik
% NH,-N ERBE R, W 1 KIFGE, HK NH,-N 2 FTHEs, By ing, ERR0510
25.1% # 11.2%. 7E 100 mg'L' OTC BRI T, WEAIRR PR 6 d HiZK NH,'-N JshBoh, LEREN
(97.0£1.0)%; #RTM, M4 7 KIFEA, sk NH,-N Z#r b, BSCmasminy, NH,-N ERFETHE
43.7%. £ 300 mg-L™' OTC AT, WA 1 i, K NH,-N 2 EAEH, 250 a5 it LERAUCh
28.3%.

I 2(b). & 2(c). & 2(H) A1 2(g) AT, XTHAZL 1 501 6 S /K NO,-N F1 NO,-N ¢ & JohH i
#5718 10 mg- L™ OTC B, iEHI5IeiR R K NO, -N #5242 BT, HiZK NO, -N FR8E Rk, ZE3
SEHRIREE] 61.5 mg L™ M1 27.7 mg L' MR EMHAKRR SR 6 S B 2ER, BnbRENEE
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100 140 —=—0mg+-L' —e—10mg:-L"
90 F 120k ——50mg + L' ——100mg - L'
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| ) —a—0mg- L' 54 L
% 40 |+ —O—IOrﬁg-L" %N 60
5:" 30 % 40
Z 20 —~—50mg - L'
—~— 100 mg - L' 20
10 [ 4 300 mg - L
0 1 1 1 1 1 1 1 1 0 —— a8 5 - i 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
BATH A BT Al /d
(CYRE ERERIEY: AN I \PH (b) W PET5VeAE R HiIKNO, Nk i
1001 o omg-L' —e—10mg-L" 100 ——Omg - L
90} ——50mg-L' ——100mg-L" 90 | ——10mg - L7
——300mg - L' _ . ——50mg - L~
80 80 F ——100mg - L'
= 70 F ——300mg - L'
= IS
en %\ﬂ- 60
< & sof
“ 3 aof
% : 30 -
20
10
0 )
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
B4y A)/d iBf7iAl/d
(¢) WEPETT YR R I /KNO,-Nife i (d) TS TR R TIN L BRE
100 | 140
L 120 + —=—O0mg- L
90 ——10mg - L'
- ~ L ——50mg - L'
g 80 L 100 —~—100mg - L'
%\ﬂ- 70 | © gl ——300mg - L'
o o
& L g
; 60 =
o Z 60
+Zl 50 - —=—O0mg - L i
o ——10mg - L' % 40 -
Z 40 4 50mg- L
30 | —+—100mg - L! 20 F
——300mg - L'
20 1 1 1 1 1 1 1 1 0 = S =0 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
17T/ Zf7aa)/d
(e) WA A RNH,-N LR R (F) TR A (R R HKNO, N
100 - 100 - a0mg - L!
90 90 —e—10mg - L'
—4—50mg - L'
~ 80 80 —v— 100 mg - L!
70 L s T0F ——300mg - L'
w 60 [ 60
E sl & sof
pa 1
w40 [ Z 40k
@]
z 30 b = 30 F
20 + 20 -
10 —— 100 mg - L'
I ——300mg - L' 101
0 1 ——————— —o | 0 1 1 L L L L L ]
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

B E)/d
(g) WHIAERR HKNO, Nk

Zf7aa)/d
(h) B R R TINERR R

2 ANE OTC KE NEMSRIARFERLERZRN NH,-N, H7K NO,-N. NO,-N. TIN EEZEHIL
Fig.2 Variations of NH,"-N removal rate, effluent NO, -N concentration, effluent NO;-N concentration, TIN removal rate of
the activated sludge systems and bacterial-algal symbiosis systems at different influent OTC concentrations
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LB, 75 50 mg' L™ OTC MM, EMI5UAR K NO, -N A1 NO,-N 5 10 mg-L™' OTC & F4H
oI, (A% H AR 5 T 10 mg L™ OTC AbBRAME FAFREE s MR A R 7K NO, N BRIk
8l, FUEWEIAE] 214 mg' L™, HK NO, -N JEhiEER /N, 78 100 mg-L™ OTC &4 F, Wik R
7K NO, -N LLK NO, -N HBEUH B8, H/K NO, -N 7E55 7 KikFl i mE 89.1 mg- L', KEZA N, [H
At 7K NO, Nt FRES] 0 mg- L' Mg E R R /K NO, -N SRz, (HMES 7 KIFHh b
Tt ZH 12 KikEIRmE, A 520 mg L' [FIE, H7K NO,-N 7855 7 KIFURIAE R, FI5 13 KFEE
290, 7£300 mg' L™ OTC &4 F, 1S5 IR R A I B ARk, 7K NO,-N HERIERE 7, i
H7K NO;-N WIHERE R R AHELZ R, BB ERR K NO, -N 7ESC50A T, 255 5 KikElis
{H 88.7 mg-L™" J5 FFE, MiHH/KME 4 RERKIE] NO, -N, BRI HIK NO, -N #1 NO; -N H B shi1)
JELIRL AT RE 2 IR A IV Al R £h S8 AL I8 (nitrite-oxidizing bacteria, NOB) kb 2 A L 41 B (ammonia-oxidizing
bacteria, AOB) XfPUPRZE ik KW MURL, Kk, 7& OTC UM ~, NOB RG22, FH NO, -
N B,

El 2(d) FE 2(h) S8 T R JCHLA (total inorganic nitrogen, TIN) 25K AL IE N, 7£ 10 mg- L™
OTC 4F, B ERR TIN EBRRYEHFTE (63.343.9)%, WA MEN 128.5 mg-(L-d) ", TMiHHE5IeA&
ZIEBRYEFE (54.9£15.7)%, WA M 111.4 mg-(L-d)'. 7F 50 mg'L' OTC BT, THPEi5 Uik
FRA TIN EBRZ B0 R, MRS AR RYERETE (56.2%+19.8)%, iXRWITENAMAAEEGASS,
FAL AR R ARG E ML TS TS IRIA R . AE 100 mg-L™' 1 300 mg-L™' OTC AYSEI T, 2 MAZRI Y
TIN EBR IR RFLEE T, FR9HELE 300 mg L' OTC MIZMET, SCInss RHE M5 IIR R Y TIN 2=
%K 3.2%, WA G N 6.5 mg(L-d)y's BMILAERRN TIN EBRE R 16.4%, LA TN 32.8
mg(L-d)”" . XFRIEIRE OTC REEHAIMAR, T30 TIN LBRRIE FRE,

SRR, REMWER OTC G TEIS ek R ARSI AR RS AR ERRCR, e iEikE
) OTC(100 mg-L™" 1 300 mg-L™") X} 2 PR R AR LRI RINHEIEN, JCHREHSRIKRTTRES
ZREI R, A2, 78 OTC WHAKMET, Wi bR R RIS R R ZBRECR.

2.3 GEMERARZRMEREREARRIT OTC BIERRER

HE 3 A0, FEFEK OTC Bk N 10 mg- L' 44 F, WGTEEIRIKAEXT OTC pRRYERFE 40%~
60%, THHBEILAEIRRE OTC LEBRRY4EREAE 90% T, Mtk OTC FiEkER 2 50 mg- L™ &), 1HPEIS
TAR R BIWILR OTC KBRFLRFFAE 58.0%, SRIGZMHT NI, ZELIGLERATFESE 30.9%; IMi7eAHH R 2 Y
OTC T, HWIEHAKRXS OTC MR GSFTE 70%~80%., 1E OTC H/KFHWIE ] 100 mg L' BIEMT,
TEPEGIR RN OTC KBRR U T IE, M E R R . X RIS N e R ] Py ik
S KME, FEOHK OTC W L Fh. ik OTC Fiidvk A 300 mg L™ B, 2 MARK OTC LRI L

100 100 F

90 +0mg'L7] 90'W

——10mg - L

80 ——50mg - L 80

70 F —»—100mg - L' 70
. -1 il

60 ——300mg - L 60

8 8
1 SOf X S50
@) L © [ —=—Omg: L'
5 40 5 A 10 mg - L
30 30 ——50mg - L'
20 F 20 + —v—lOOmg-L"
——300 mg - L!
10 10F
O 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
EATR N/ AT )/d
(a) WHTETS PR RIFOTCE R A (b) BRI OTCERR =

E3 AEHK OTC RE TEMSRIARFERILE AR OTC BIERE
Fig. 3 OTC removal rates of the activated sludge systems and the bacterial-algal symbiosis systems
at different influent OTC concentrations
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T AR B S T AR, MRS, MR TEREESIIRR, R E R R OTC AR
J7 TR S e
2.4 OTC ¥R T8 i eIk b

TR W38 o T B A TE N DR A R A, DASEBI P A R IR, 4RSS OTC Ay ¥R fiy

(4,

TESCHRYER 1K, 2 DB iR R A AE R A o R AR G T 19%). T PRI Je R R3S

OTC WY ZBRELMT A WWMHER, BEE OTC MR LT, AWM AR . e AR R,
M TR A REGET ZOLIE, SUMERITE OTC LBl ferh S —E LLdl. Wi, BEEEK OTC WEERTH
i, RS OB R, AR G LA

EEE A R 44 HIKCR ZBR) EEI Y Rk R A1k it Hk (R ZERR)

100 100
80 80
Sy &
ﬂ 60 - f—kj -
1 z %
i =S
& 40} & 40t
H X
20 - 20 F
0 / / / / 0 77 / / /
10 50 100 300 10 50 100 300

HEKOTCT K EE /(g - L) HKOTCRHR K &/ (mg - L)
(a) WP TR R (b) EEILA AR R
4 AEK OTC IRE TEESRAAMEELE R RR ERARE OTC 478 F&
Fig.4 Mass balance of OTC in the activated sludge systems and the bacterial-algal symbiosis systems
at different influent OTC concentrations

Kl 5 8 OTC 1E{5JeirP R RBUFDL . nTIL, BEESNANaTT, T5TRMHRY OTC SrEziin.

& 5(a) WLAEHY, 1F 100 mg L™ #1300 mg-L™' OTC MM, THEEISTRIAZR T OTC ik BT,
B, N S51Smeg!, AR

Fig. 5

R o i

ABA TR, WEREEAR R, BORm T RCEY R AR I R AL A
BR, HUERN AL s T, IR 2 B R RS i Sb) nTIL, FESEARER, KR
OTC #eFafit, SFEGBIEMRRAARRIN RIS OTC HYMMHRIR TAEGEE M52 o

(=]

W

10

501 10 mg - L 50 10 mg - L
K] 50 mg - L! SOmg-L"l
~ BJ 100mg - L' = . &R 100 mg - L-
en 40 - 3300 mg - L T, 40} E=300mg - L
@ R i
£ :
= 30 K2 = 30 53
b B I _ 55
= 5 S
5 20 5 X
X X1 P>
5 g < | NB
° 3 ° N N
10 5 N N
S N A
o B \»:.:a B \50
k<t k- o

5

10

15

izArHEl/d BT a)/d
(a) TG I XTOTC I fif (b) B BEAEAXFOTCHY ML
5 AEEK OTCKRET OTC fEiEMISRIARMETRHE KRR RENRRIER
Accumulation of OTC in the sludge phase of the activated sludge systems and the bacterial-algal symbiosis systems at
different influent OTC concentrations
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ERTTE, 2 MARTH) OTC WM BER NI ) 52 ETHEH, (BRI, WEHERRET
JEIGX— NSRRI, REREAT AR OTC. U5 R A GeEE B BRI/ T RT SE i i e b B A%
R P, AR TIEETGIE, WESA A RIEANIE OTC BoKat R T stk MR, W 2RI DGR
Hf, TR OTC Ml .

2.5 BEURHEMRRDPIHEE a BT

S o SRV AP T A R S0
B, B HSEE a vHE T LIV SO HG A KA St
W, 6 R, SXTHEZEARL, 10 mg L A o
50 mg-L! OTC AIH4EE a /MUK, 14k =
% aWER [P, BT 2 M 25l
4% a VRBE SR T LA, BRI E % 20l
OTC REREE/NERHEHE K S SR, Sitkof £ spdrome
&7 100 mg-L ' 1 300 mg-L ' OTC i}, M-t 1of Ifgomrig' L
a WRPEAEHS 4 TORBIE(E, 150 5 RINBURRE, & 05F  ——300mg- L
B 14 2 1 P2 BRI s 648 A T
TR, MG a IR TR AL, BT Rk im0
OTC (it FECHHAE K2 B, HE T B6 7 OTC REMBRAR IR o REMI

RS, FEREH KIS, DI Fig. 6 Changes in chlorophyll a concentration of bacterial-
W PR, MR R R . ST A algal symbiosis systems at different OTC concentrations
F RS AT AE W RN i A7 A . EOMEMESECY ZEAFSE OTC XTRVEMESE (Scenedesmus obliquus) 1)
TR A, 78 20 mg L' OTC 2FE T, LT 0 mg- L™ OTC, MERE a WAL 96 h NIRRT
28.9%, AL HESAACE, INTTSEmE gt P, b TSR E A T AR A PR R, R
PATEIRARIITE . X EFEISEARI R TR RS AR E S R GRS, DIARTHRAM T
FEPEIAEIA R, TR S HTAE R AR o
2.6 JEMSRAERMESRILEARZRTS EPS L

EPS JE A A A i — Rl o IR, I AFAE TSI R KR R AR EPS =% PN Al
PS 4, WUEY) EPS Hf PN I PS it SR AT T 3RAEMCE YA PR SR R R s i ol . 4
K7 Bz, 5 OTC BERE D 10 mg L I, 2 MAZRLESS 8 K PN A PS BN, b PN AR
T PS. XRPUNRAWHEZ BITUPR RIS R T, 2B A ME I DA & S M a5 e
REI, X — U R RS R 7058 15 K, IRMISIRIAR PN Bt B3 BIF, st
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Fig. 7 Dynamic changes in PN and PS contents in the activated sludge system and bacterial-algal symbiosis systems at
different influent OTC concentrations
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Fig. 8 Changes in SOD activity, ROS content in the activated sludge systems and bacterial-algal symbiosis systems
at different influent OTC concentrations
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Performance of the bacterial-algal symbiosis system on treating
oxytetracycline production wastewater
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Abstract  Due to its poor biodegradability and strong biological inhibition, the oxytetracycline (OTC)
production wastewater poses challenges for conventional activated sludge processes facing high energy
consumption and low efficiency. In contrast, as an emerging technology, the bacterial-algal symbiosis system
are expected to achieve breakthroughs in the field of conventional biological wastewater treatment due to its
high efficiency and low energy consumption. However, the research on using bacterial-algal symbiosis system to
treat antibiotic production wastewater is still in its infancy, and related applications have not yet been widely
developed. Therefore, in this study, the performance of aerobic activated sludge and bacterial-algal symbiosis
systems was systematically investigated and compared on treating OTC production wastewater with different
influent OTC concentrations. The results showed that the bacterial-algal symbiosis systems outperformed the
activated sludge systems in terms of wastewater treatment efficiency and system stability with or without OTC
stress. When the OTC concentration was 10 and 50 mg-L™', the bacterial-algal symbiosis systems were relatively
unaffected, COD and NH,"-N removal rates maintained around 75% and over 97%, respectively. However, the
activated sludge system exhibited significant negative impacts, including reductions in the removal rates of
COD, nitrogen, and OTC, as well as notable fluctuations in extracellular polymeric substance content and
superoxide dismutase activity. When the OTC concentrations increased to 100 and 300 mg-L™', both systems
showed obvious inhibitory effects. Not only did the removal rates of COD and NH,"-N significantly decrease,
but also the polysaccharide and protein content in the extracellular polymeric substances of the sludge
microorganisms decreased significantly, as well as superoxide dismutase activity, thereby affecting the stability
of the systems.

Keywords bacterial-algal symbiosis system; antibiotic production wastewater; high ammonium
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