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PRS0 LA SR B 3 2 AR R R SFEATLEE. 45 SR e W, 17 A A i 7 9 43 S 7E 90 min FIR60 min 35 3] 1
FRESE- A7 | 5 06T A EG 8 B 3000 T 240 20.6% 5 BZ5 Ph>* Ve B RGN 61 2 A R 23 B0 114 K2 o8 o 348 o, 5
£ 70 mg- L™ 1 60 mg- L™, 43551 35 31 W B AR AN 5 W B et AR5 T pH 9284k, Y pHS By MR dk 2k 1) 35 A 5 W2
T FRAT A Bl 1 F AT Langmuir 25757 AR I MR R T B 5 A R B W X Ph> A B AR T e
AT IZ B, AN 451y 87.82+1.51 mg-g ™' H1 70.87+1.86 mg-g ' ;18 HLH-2T AhG1E (FTIR ) Fl X Sk fig
RO (EDS) /AT R W, 3 REE I MBI E P> 045 & 1 FH R [ 22 10 i 5 o 98 4 3= 2 I
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Biosorption characteristics of non-living Oscillatoria lutea
immobilized in loofa sponge for removal of Pb*

FENG Wei'? WANG Xueqing' ™" ZHANG Yidan'? CAI Rangzhuoma'”
ZHANG Xinlu"? QIN Qingzhou'’ SUN Kanghan'* CHEN Tingting"”

(1. College of Biotechnology and Food Science, Tianjin University of Commerce, Tianjin, 300134, China;
2. Tianjin Key Laboratory of Food Biotechnology, Tianjin, 300134, China)

Abstract; To investigate.the biosorption characteristics of loofa sponge-immobilized biomass of non-
living Oseillatoria lutea for removal of Pb*", the effects of environmental factors on biosorption,
kinetics, isotherms and biosorption mechanisms were studied and the free biomass of O. lutea were
used as the control group. The results presented that the Pb>* biosorption equilibrium of immobilized
and free O. lutea were established in 90 min and 60 min, respectively, and compared with the
latter, the biosorption capacity of the former increased by some 20.6%. The Pb** biosorption amount
increased as the initial concentration of Pb* increased. And saturation Pb>* concentration of
immobilized and free 0. lutea were 70 mg-L™" and 60 mg-L™" respectively. The biosorption amount

was pH-dependent, being maximum when pH was 5. The pseudo second order model was found to
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correlate well with the biosorption process. The biosorption of Pb** was well described by Langmuir
adsorption isotherms, belonging to monolayer sorption. Meanwhile, maximum biosorption capacity of
immobilized and free 0. lutea were 87.82+1.51 mg+g 'and 70.87+1.86 mg-g ™' respectively. The
analysis results of FTIR and EDS revealed that the biosorption mechanism immobilized and free
0. lutea mainly were the complexation between amino, carboxyl, carbonyl and hydroxyl groups
and Pb™".

Keywords :loofa sponge, immobilization, Oscillatoria lutea, biosorption, mechanism.

BRI e R E SR Z — A SRR RS AT A Y A 1, vl 38 B e 28 IR B 4R R
NP2 R GE B AL IR T BB HR BRI FHPE 5 500 B B K R b i 5 42 J P,
HATV5 Y /N ARG B 25 o i S B O K A ) R — A RN Z IR R AR (Y
SN, A i JTRR |, TE AR K AR B 3 Iz A AR FL AN M RE i R SS R 1 R A E R A | BR
TRERSESELSSE A AR REE A, J& — Fh AR 1Y 35 28 W B G A BF. Katireioglu
S5O R BREE ( Oscillatoria sp. 1) WA |1 396 R 65 [ 2 fh 39 0 90 D6 350 1 5 1 5 T 4% 36 BB A5 A58k K Ak v
() Cd>* . Kumar 257 F1) 7 25 TR 5 B 65 [ 72 AL B ( Oscillatoria sp. NTMSO1) ZZBR T /K&K 4y Pb> (0
e S AR TG A oy T R 5 R T R 5 R 8 A S5 3 A7 A 4 BGRB8 AR o ¥ M ke v A% o B
IR AR e s BT B A 2B T AR P 0 SR i (0 2 2 Ak 2 e F

22 JNEE R PR ) 22 NS 22 I AR SE I R R, RIR IO R it it . T 22 4R R L
BEsCAE T T SEAARZ ALY AR EE A, T T AR K i b e AR (RN, 22 )R A s, mT 4K B[R] A7
FE TRV RN R BRI B v 21— AR 1% 78 A A (B, 22 TN 5% (7 2 A 3% AR o 791 32 9 B 35
SF(FE AR EEE B IR AR pH ) SEMRAL A, M BR T e S bR B KRR 5% v g g 1

ARG 22 JIN 8 T B %) [T 2 Ak, SR 05 AT 8 s 20K 2of L% 548 T pH B IR R] ) R
P> e Xof 181 5 £ Al I P B0 3 R I 2080 2R 198 5 ) ) BRE R A7 1 20y ) 2 R A8 R R R A TR 1 8L O R
FTIR F1 EDS %FAH W BHHLIAEAT 1 RIS, M 00 T8 i AT T A ot 0 BT 550 198 14— 25 et i

1 #BS 1 ( Materials and methods)

1.1 FEAER S

FE20 pH i1, -l METTLER TOLEDO /A 7] ; HNY-211B fH iR 5 3545 7 2% , K Hemi B 2 F 4 R
3] 3-18K A RS O ML, A% SIGMA 23] 5 SX-500 JE J1 KB 54, H A TOMY 23 7] ; SPARK 10M fiff
FRAL, Fii -t TEGAN 24 F] ; Nicolet-380 HIfd HL A5 2T 4 %X, 3& [ THERMO /A ] ; GENESIS-4000 % X
Sk pE R O BOLIRY, EE EDAX 22 H].

EOoRifr, 3 E SIGMA 2w 5 fFAEZ ik, RELA R PrRHE A BRA 7 5 BUEEUK , REERUIRfb 22100 BHE
AR F] 5 AT , REESA TR st b2l SR, R AR A B 7 iR, 7k e Ak
FIA B A B R s Hrat.

1.2 A 55 R 550 ) 2%

24 JNE ) [ WL A A OB TS | B4R 5 em, 55 10 em BFHUA 25 85 17K Hi 3 10 min, AL,
BIYIAL 1.5 emX 1.5 emx0.6 cm [ZANHIE /N ARG HE 380 45 min, FHRETE LB 17K H 36 h, 1] [E]
3 WK, e 40 CHET U A ZE AR KT 1 mg 1922 RE & 2R 1K B 15 min, 40 CHET IR & 1EN
24 WK BRAK.

i (Oscillatoria lutea FACHB-406) : 4 H H [E B} 27 B #00 K A= A Wb 58 7, 766 B & 1500—
1600 Lux, JERERFIEE A 14 h:10 h, G K 30 + 2 C &M NS, R P M3 3 .ol E

R B AR,
HU 5 mL 3555 20080 K A B R S Rh B A 4 M 22 IRZK 404410 100 mL BG11 3555 5Erh 15554
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PR L7 d R ECE FE R R bR AR AR R T P B RS 2 100 mL prfif R s 29 23 d J5
TEHCE 22 VA A, DL R S5 E AT I AL A 1 Al B . DA 1 AR I, 22 TRE8 1) ot i 25 (R AR
Sy [ 7 AR 98 o
1.3 SEHk
1.3.1 AFEIEEEZET Ph* W55

A3 SIEL 20 mL AS[a] B (10,20 30,40 .50 60,70 .80 .90 . 100 mg-L™") & P> A & T 50 mL
R, A 10£0.8 mg (W FHAEZAA I A9 B3 T8 ) 7 [ 2 AL BEE, A 1 mol - L' 9 HCL F1 NaOH 97
W pH(2.3.4.5.6),25 C, &K 100 r- min™" W% fff A R B8] (5.10,20,30.60,90, 120,240,360,
480 min) J&7 , HOE I, A0 (4 °C,10000 remin™, 5 min) , BB, 7Ey Ph™ B2 A RO R Ak
SR T I AN TR A B AR A B, ARSI AT 3 UK, DAL RS SRR R A 1, R TR SR A £ i
B A Aok BRI 2 2 (1) THARIR B R0 1 B 7 I S o

(Cy=C)/V

T (1)
K, g HBIEEXT Ph> ARt mg-g ™5 CoF1 C 233 W NI Pb™ BTV, mg- L™ V 2y Pb> I
WAL L, MoNEEE T E, e
1.3.2 WeBflah fi2E s

F2 1.3.1 J58%, % pH M 5.0 Ph> (TR E S 60 mg- L™, W AS[al A ] T B Wiz ik | S 56 B0 %
FHWE— =0 12 i PG

q

Y’E*é&ij]j]%*ﬁﬂ q. =qc( l—e_k't) (2>
2

WG Sy oo Gkt ¢ N

. " (L+hkyq,t)

K, g, g o0 TR W RSP LA R R Bt ) Ay alisf (P3RBT mg e @' ke, ey 20 500 R 1 — SRS o
ez Sy A E R
1.3.3  SFIR IR 050

Fi21.3.1 thorss  BE Ph> WA BRI R4 10,20, 30,40.50 .60 .70 80,90 100 mg- L™, Al A
10+0.8 mg (37 25 A 2 AL B3 P8 35 pH 5, BB 120 min, $500 75 (14 W i &4 R ] Langmuir | Freundlich
W B S IR A SR

. iy ‘E S, qﬂlbce
Langmuir 552 qe:(1+bC ) (4)
Freundlich 257k 5X: q.= Ky, (5)

K, g, I EAS R (288, me - ¢ ™' 56 N Langmuir %50, Lemg™" s K, N5 W BE A I H 50 S
ik B8 R O
1.3.4 WAL 3BT S50

4 pH 5, Pb> HIUG BT FE 60 mg-L™",25 °C,#&/K 100 r-min” W 120 min (¥ 10£0.8 mg [ &5 F
[# 5 AL B v VR T4 10 b SR FHAE B AR S 2T AN A (FTIR ) XA ot SR T B RE AT A T 2R AE, W7 2511
KBr JE 5 B S0 F D 4000—400 em™ 73 BEFON 4 em™ 2R AT X G2 RE B (A OGIEAL (EDS ) X
FES R T ITR BT 50T

2 ZEHL 59598 (Results and discussion)

2.1 A [ X)W B Ak R 1 5 i)

W1 BT, ZERT 20 min PN, 37 725 R0 (8 2 AL B EEG P> A8 W BRF s e e, 28R T K A9 P 520 min
Ji , W B A R AR ARG ; 240t 12 0 ] T B 1) WO BB 8] 435510 25 81 60 min 190 min & , W Bt it J LT A1
ARAE IR B PAPAR A 33K S B IE BR T I B 4 2 1 Y W B R TS P A LA A b
25,10 i AR A W B o5 9k 4 B i a0 AR MR B ) 4 S 8 AR HE R AR T DA AR T I
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TR LR IR B Al 10 2 TN P I R R 3 /N Ui S R 1 5 A B K D 7 A W B R v 22 %
P4 R B FE T L 220 R 2050 0 5 L [0 A T 3 114 WG 2 386 0 20.69% , JHL I PR 7 Ui 12 0 3 i o
HLVE SRR TE—L , B T BT AR, Uk 1 ] 108 W2 R A7 s T [T Al i 5 5 30 22 TIN5 1Y) — 4
ROREFYE b, 38 T [ 5 5 m B, S 80 B A9 36 02 Nasreen %517 ) F 22 N4 [ %2 1k /N ER 986 7%
B Cr* B, 2 B 5 A /NERBEAE 15 mind B3R 31 1 082 BFEF- i 77 07 225 B8 7 20 min B AT 5K 31 - X 3¢
HH 22 JIN48 ARV AT B A oA i AR AR AR5 v 1 S A B0 P R o 38 23 /N Vi 2 B e, 3 ] Rl P AR 52
60 JIT 1) 4 22 SN AR P T2 3 R 2 W %) Bk ] 5 o P B B E 5 P> 1) W2 BREE FH. PRI L 70 b B
TG B — 25t | D4 K A B [
2.2 pH XU iy

pH 2B R o ) — NS, R e 2 R R AR AT A AT R K T AR B R Atk
A, TR I A 515 R 5 =2 ) e LV T B T S BV L 45 PR AR S B R 45 24 O AR S
SET pH R B ] 5 Ak B R B B S B L 2 BT s, pHL R B 0 [ 5 A B 8 (g e e — 3 Y
pH 2 B, Y B R [ 22 A B35 1Y) W B 0K B pH 388 T, IR AR % T 184 0, pHLS RRE ks S0 A ; k388
JinpH 6 B, W B A I T RO R R R T, 7 HOR R R, 0 25 Ph™ P A e AR H 40 A o T
AIFRIEFIFR LR T4k, I/ T Ph™ B RRHE 200 s B T R R ARG | i 4 I i 185 11 I 14 5 | 3 1 17
FLuf 3 22 | B E R RV PRI 8, 3900 T P> AR 5 24 pHL 6 B, 540 PR AR i vE AR > 0 T T
FTFES P>, PR BT Ph> W B AR B B NG R 2517t e Bl FR L F 7 X6 PO A W B 55
FEMH T pH A28 4k, It B S AW AR R B R 5 BT DL, o8 T PR IR B0 A 05 18 21 5 K Y P> Wt &,
JE LSBT E Ph> WY pH 5.

90 | 90 I

80 -
70 -

~ 60 ~ 6ok
zﬂa 50 -u [EEALE#E Immobilized O.lutea éﬁ so b
§ 40 - JiF B HiNE Free O.lutea <
= - %2 [ Blank T 40
30 |
20 F A—4—a—y + Y A 0 - [ 5 {L B3 Immobilized O./utea
10 {r N 20 - i B B3 Free O.lutea
1 1 | | 1
0 1 1 1 1 1 10
0 100 200 300 400 500 2 3 4 5 6
t/min pH
B 1 it )X Ph* WS ) 5 1) 2 pH XF Ph™ W B (5% 0
Fig.1 Effect of contact time on”biosorption of Ph** Fig.2 Effect of pH on biosorption of Ph**

2.3 P> Wl EXS IR o6 ) 5 i

ANTR] Ph™ [ v T U 30 R [ AL B e X6 P> A IR BRESCR AN 3 . T LU H 2 Ph™ W) AR vk
1 10 mg- L™ 84 N%E] 40 mg- L7 B, Vi 2 I E AL B EEXT Ph> (0 W B Ve in s B %5 Ph™ Ve FE A 75,
W B 3G ZEAS: s 76 60 mg - LB, Ui 25 0 3 (V) W o 42 68.63£1.94 mg - ™" AREEHG N Ph> ¥R 3, Wi Ff o
WA, 35 B T V- W o o 5 [ A 3 2 B AR AL R 34, #E 70 mg - L1 S BP0 B AR
84.97£0.75 mg-g ' FE IR FE H e AR Ph> Ve EE M- LT, W B 7500 2% 18T 198 W BFEA7 o5 — A 5 > W B Ao7 A5 5K
HZF P> i}, W B 70 R 8 IR0 RN, TR A 2 20 4 5 224 P> Ve 38 ik ok j880 w3 Bsf, m PR 2 o A7 ofe el /0> |
R LH R B 320 T 8 B R A, AN e A R BB AR 0 Sibel ) & RE AT W35 ( Enteromorpha linza) X Ni** |
Cd™ Fll P> (1AW B FRBE 25 45 [ Ve B2 AR 35 n Se DR 348 o Bl i 2245 1 0, 328 34 3K P-4 | 3 55 A9 45
B
2.4 WeRtah e

R b A U S A AR P IR A B AR 5 SR M — AN G By ) 2 R
SCHGBAR AT, G5 AR 4 e 1 TS S R A L B UL i v — SR G B 2 1 P e R
RPIIRTF 0.9 (HE 2 sh J12# AR B P RBOR T — 07 B2, T AME — 2 8l ) 245 R0 o 4 65 W o 5]
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X P> 18 3 . 0k Y % A R o A0 R g A2 S > % AR T

H. 1
=]

Ph* Rt T 2R A AR AT 1SS .

gl(mg-g™")

90
80
70
60
50
40
30
20

i -u- [ 5E L Ei ¥ Immobilized O.lutea
B -o- i BB Free O.lutea
] L L | .
0 20 40 60 80 100
Cy/(mg-L7h

3 P AR XS IR B ) 50

Fig.3 Effect of initial concentration of Ph*" on biosorption

e e e R

90 (a) 90  (b)
L™ n - = -
80
PN ° o d o ~ 70 ° . A
s . 5
S 2 60
< Tmmobilized O.lute <
N : §§%§§e327zl;efe e s n [EE/LEi¥ Inmobilized O.lutea
B . 30 ® B Free O.lutea
40
L3
L 1 1 1 | 30 . ) . | ,
100 200 300 400 500 0 100 200 300 400 500
t/min t/min

B4 i R A B R BEE P B — 20 () FIHE 50 (b) B 12 B
Fig.4 Fitting with pseudo first (a) and second order (b) kinetic equation of adsorbing Pbh**

by free and immobilized Oscillatoria lutea

R ME—GRME—HSh %35

Table 1 ' Kinetic parameters of pseudo first and second order

\ W T s
W 55 Pseudo first order kinetic Pseudo second order kinetic
Sorbent
q./(mgeg™") ky/min”! R? q./(mg-g™)  ky/ (g (mgemin) ") R?
[T 5 e 5 81.10+1.40 0.154 0.907 84.81+0.56 0.003 0.989
i 2 B 67.66+1.04 0.130 0.946 71.02+0.92 0.003 0.972
2.5 WRRHAFIRLL

AT 5T B RN [ 2 AL BT P> R B AT A AR BEEE 1, AR5 A Langmuir A1 Freundlich M
R S5 R T O B S A T T LA A5 TR AR 5 3R 2 BT U R ] g AL BT P B I B I R AT A
Langmuir %1 JLiE 240 R* 505024 0.959 F10.985, KT Freundlich WA R*(0.760 F10.851) ,iX#
B BT 3t R o DB 2 W B R . R JE G Y Langmuir J7 B SR A Ui 25 R0 151 2 Ak 501 33 1) A K I
AT 70.87+1.86 mg-g ™ F1 87.82+1.51 mg-g ™", iX 5 SBRINAS (1) 1 R B AR 25 R K, BLAT T {5
2.6 iR R E Ak B EE R B P> RS A9 FTIR 4367

ST WRSER BT P> IS Ui S RN Ak B 3 RE A R AR AL, #E4T T FTIR 4307 A0l 6 (a) FUR,
3417cm™ J—OH FI—NH, 1Y N—H {45 sh it > 5 1650 em™ Kb AW YIS T C =0 F1 C—N B4
PEshG ™ ;1538 em™ AW N—H 25 #1231 1 C—N A4 iR 351 #2 " 5 1385 cm™ Ab Ao W A i
HI—OH T P4 25 #h 3% 35 Al C—N 45 B sh 512 5 1059 em™ &b 59 W Y it C—OH 1 45 4k 3h 51
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A RS L BR T 1538 em ™ AR IR I A R A AR e A B R R AR T AR, o 1385 em T Ak Y
W S LT 2 . B £ R RE Pl R SRS N AP BB B, BRI T R R T g S A A AR U R AL R Rk
FE BUESRIWERR B A DR, T DAHE TR W B AR o S ) R A s R IR R 6(D)
A LLE Y BB B 2 3395 em ™ ZbAY—OH #l N—H 1384 em™ Zbi—OH F1 C—N L4 & 1078 em™
AhIR) C—OH KA T RIS , 5 1 1 A B T v K ik (A1 — 50 AL I 285 B i W o PL> J5 tH B T 1453 em™
A BB | 3 T —OH TIPS MR sh Il C—N A gadiRahs e ™ T BB R &3 3k R MRIL S
Pb™ W B FAC 4ol A VE R, 18 1384 em™ Ab'E RB I I fb 24 I8 & AR 00 | 7= A T LA 1 3 0.

g/(mg-g ™)
gl(mg-g ™)

m [EH E{LEi¥E Immobilized O./utea m [EE/LEi#E Immobilized O.lutea
40 . o ) lute 40 -
o B M Free O.lutea o BN Free O.lutea
30 30
20 L ! ! ! ! L | 20 L I ! ! ! L |
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
C(mg-L CJ(mg-L)

B 5 i A A B M Ph B9 Langmuir (a) A1 Freundlich, (b) 4538 77 FE4UL&
Fig.5 Fitting with Langmuir (a) Freundlich (b) isotherms equation-of adsorbing Ph** by free

and immobilized Oscillatoria lutea

% 2 Langmuir fl Freundlich A E SR

Table 2 Langmuir and/Freundlich isotherm parameters

I 55 Langmuir Freundlich
Sorbent g,/ (mg-g™") b/ (Lomg™") R n K¢/ (mg-g™") R
125 7 1 B 87.82+1.51 0.822 0.985 0.186 44.327 0.851
T 2 B 70.87+1.86 0.456 0.959 0.186 33.357 0.760

(@ 4 ®)

‘After adsorption

% Ft
After adsorption

W PRI

Before adsorption

W% FiF R

Before adsorption

2
o0
= = S R
3 @ g - 7
L ! ! L | L | L L ! ! L L= ! !
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wave/cm™! Wave/cm™!

6 W Ph™ HiJE e AL (a) RSB (b) M 21 2P
Fig.6 FT-IR spectra of immobilized (a)and free(b) Oscillatoria lutea before and after adsorption of Ph**

2.7 Vi R E fb B B P> RIS 9 EDS 4 AT

T WRFE M BRE P> i Ui S A AL B g R T R AR MR, FE T T EDS 43 M. B B 7 RT N Ui S A
[ 7 AL R 1 5 AT Na, Mg Ca S84 B0 (AL Ph™ J5 AT H B R M REAIG, 3 36 I B 7 38 #e 1
FHAS 2 PRI BRI 285 A P> I EZAEHLIE 7(b) L (d) BT Ph JGE B4, & B W 5 ) 5514 S Rl 1% I
FFF Pb>* - ELPG AR BRI & A K1) €0 JE R, X5 FTIR b —3, R RRIL HIARL Y
Ph* [ A T AVEM.
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i @ ®)
(o]
o
P N
Na Na Ppb c
M
Iﬁ g| Caga‘ 4 L S Y § L I J L M| EL 4 L b |‘~|BEL |Pbl
01 2 3 4 5 6 7 8 9 10 11 12 13 o 1 2 3 4 5 6 7 8 9 10 11 12 13
Engery/keV Engery/keV
i © (@
(o}
(o] P Ca

01 2 3 4 5 6 7 8 9 1011 12 13 01 2 3 4 5 6 7 8 9 1011 12 13
Engery/keV Engery/keV
B 7 [ AR R WO K P> AT (a) (o) SR (b) (d) RETEIA

Fig.7 EDS of immobilized and free Oscillatoria lutea before(a) (c) and after(b) (d) adsorption of Ph**

3 %5 ( Conclusion)
(1) YW REE0F . pHS  Ph™ W) HA#HE 735154 70 mg- L™ 160 mg-L™" 3£t E] & 90 min 160 min
B, [T A R 2 T i R Ok 81 R, LT P I o 14 T 2 20.6% .

(2) [T Pl B i AT 2 B B Pl ) 8l ) ad FRAE B UE ol A A Ak 2 WG o A i o

A R 018 B A TR ) s [T 2 A R U 25 B 2 o P %) SF- A7 512 56 5000 BE A % Langmuir W S5 RS AUAR 41
LA, W B A e SR B g S22 MR i K B 253 314 70.87+1.86 mg- ' F1 87.82+1.51 mg-g .

(3) FTIR I EDS 43 A1 &l | 2 5SS AT AN 2 F2 RO R S, T 2 AR ] 5 o Bt o B8 i 2 2 )

£y

N

S AR S A B TR AR A VR BR Ph
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Treatment of naproxen high-salt wastewater based
on microbial electrochemical technology

WANG Sigi'** YAN Weifu® ZHAO Feng’ LU Xiaoquan®""

(1. College of Geography and Environmental Science, Northwest Normal University, Lanzhou, 730070, China;
2. Key Laboratory of Bioeleetrochemistry & Environmental Analysis of Gansu Province, Lanzhou, 730070, China;

3. Key Laboratory of Urban Pollutant Conversion, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen, 361021, China)

Abstract: As one of the main sources of environmental naproxen, pharmaceutical wastewater could
hardly be purified by traditional biological method because of its high salinity. Therefore, to research
on how to quickly remove naproxen pollution in pharmaceutical wastewater and obtain functional
bacteria that rapidly degrade naproxen in high-salt wastewater is of great significance to ecological
environment.. Based on the long-term acclimation of mixed bacteria, we studied the removal
efficiences of Naproxen by microbial electrochemical technology at 0.3%—3. 0% salinity. The
removal efficiency of 8 mg-L™" naproxen under salinity of 0.3% was nearly 75%, and its removal
efficiency increased to 98% at salinity of 3.0%. The results of high—throughput sequencing revealed

that compared to raw inoculating sources, at the phylum level, the relative abundances of
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