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Mo 8REW, MEEIE SRR B B RITS DI, o TR o /L TXF I AE R AL 2 32
AR EAE AR B PR R A . U Y P B X PN R A M AN AR TR PR S IR A )
FKEMZEN 69%. BT IR 45 RE W], G WIRT 730 25 A, HESARFAE VR A0 3 14 g 1
AETEME AP SE I E IR . R IR R B, A4 F B A MR FH B2 mT DA i) mT e o A vy B
KAGEDIIAEREE M . $5H8 Verhaar 4328750 MOAs #ETLUE, RPN S, 2 EMHEEEEHEEL
SYRABS ST, V2SRRI R RS B (G, BEORER. BB B, BEHE
AR BRI BUER . BUBAY. BRI ARG RERL BRERIED . XA
HIRSNEEVEFIAR N FEVEAE AR CAR R, R AR AP B Ee AT AR At A BRI ER 1 B AN, TR S AR
P -

R AMMEEE: WEIALEY: BKTE: QSAR

FE—EE B (1994), L, WIELHIRA. BRI B4 . B-mail: huangyl60@nenu.edu.cn

“EEEE: BT (1961, 5, KA KE, ##. H5irm: H5E%. E-mail: zhaoyh@nenu.edu.cn
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12 BT B EEE R B TRBRERREK SRS BIFMH

& RFT, ARk
RIEH T RFRE L, KiE,

WO LT WIS EA TR KR IR HUR K, AR, — B PR /K A FR AT T 5 ¥ R
S S — i BE A AL B PR K K BB EOR , (ARG AERRYE pH 2247, HEBOR & afG i R ekie, Hid &7
FE HaO2 b2 500 Bb4h, AT 95%LA 1) HaOo A2 77 AR T AR s R 12, Zid FEREkEmnis
PeHECE R, BRI HaOo IS A7 (RN U o FiLAb 2 5808 JE (ORR) B A A fif e LA 1) AL 1 20T
B, i R EUR R ML AR, AT RS AN HaOo Bk-OH (8] 1a). ANHIF 7856 T 18 72 4 8 B S 1/ B a5
FCAZ RS mE , BT T i v B T LR AL SO SR P HaOn B-OH (145 8 B 7/ SR A4 R, SR
HFA A HaO2 U= F FE B OH HE R T R MR 12

K BAT Co-Na G54 (MK 7> 15 AN RRIVRE AT 202, JRF 60 3 5 1 8 BRI RC A R 1, AT 553 ORR 14/
WA, £ 0.1 M KOH 2%1F, CoPc/OCNT AL Tk B EAE 0.6~0 V vs RHE HLFATEH N miik
96%~100%. T 5 M LAEFHHI KR sh A HOR R BRI g, BEATIELSE & B HaO2 (] 1b), ORR HIE
FEEIA 100~170 mA cm2, Ha02 BRI ERIHRN 80~95%, AIHELLH 1.63 wt%l) Ha02, FEEHEFA 4~5.8
molh'' g (B 1c), w1 H Al Ebr Ol 1y mir=2e . 18I I s AR B R Ri3s, n] 4k HaOo ¥
B, AT T ARG 1, SRS 8 2 B A R A A LTS e A

IEAl, Fe-Na 4544 B 512 SR DY i1 ORR AL, it T ASRIG =48 2 FLBROAEER, C,C1 R Tuliihr
MOk BB TR TR, SEBL T A B T O SR 4K O 3B 5L AR Bl OHL, U 4 A S A A R ARAT LTS 549 (B 1)
BREJS AL O2 7 OH BB VS PE 2 BRI BRI 68 1%, H—Ab B %4 m 1 59 % (8 le-D). 7ERRTE
pH 4 JerE pH 6 260 T, Bk S S5 1R B A5 Ge 0o 232 43 0 S AR SR M S L 1) 1.4 511 10 fi% . 7E 20 h 18
1rep, BRI R RERR E, S JRVAHITE 5~41 pg L (MR EKSF . 5 7 BT B 1 T 00 S S, A
HIZF IR AR (R R SR A TR A1 S E AR SAR 561 N SEBUAR SRR S W) S LR, R AL e kR 2%
WU AR pH YRR . 7= AR e S BRI TR IR K

0,in_~"1 MKOH,, u.smuzsoy(c)
~ 4 e '.

[l
s

(a)m‘*/ “N _ %GBE
J z-e->‘- e*L" L

=’ J [
N qe eadevs ] 7
§

CF

Cathode Nafion 117 Anode

g (e) —— T (F) T
s anly DUPO £ 500{ —o—AD-FoDPC ]
|y 4 el “
Fian e e o o
2 ‘ fan s
z H v i =
£ >
v -
7 i
[ 3 |
£l 20 40 B0 80 DRC Fe :s/PC Homoganoous Fentan
I

B 1. (@) PN H,0, Ha0, F-OH =R L UEIR#E: (b) IR LS A HaOs (c) FREKIE 100~170
mA cm? 7 B0, R A B A s (d) TR B0 MLIR TREAL 0,7 OH 7% BB R 2 M B AT B Ts (o) U
T RS EIRHA S PERIU-OH: (f) BB J5T 5 BURLBR A -OH AT HERS L, J% 5 SRR 20 LIS Y AR ) 2
S R TR, ARE, IR, M0 -OH

MR WRIT(1992.0029), 4, TS LB, BT ALK TS G b R S AR Eemail

caopeike@mail.dlut.edu.cn

SEEEE: 2%, B, L, iR BIRONA: TSRl S EOR, BUREORTEI B BRI L KR, AR N 44

13



K5t B4, E-mail: quanxie@dlut.edu.cn
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13 FIRARALIR S & R BLas NAEVIIRIE (BSBR) B 52 HIBRA VR A [] e
[

CERNE L EEANE & AENE S LN~ Ok
1. BMBECRESR SR 25 TR, 750 215009
2. TN IS K R IEAL R BOR B K 5 A AR SRR =, 75N 215009

O HA S ket oz R T AR AR BE (EBPR) (L2 75 Jg LIl W4 wodE AT & 48
HET A S 250 45 S O™ &, B AR R RAMEAS. BRI S S . WS A5 ME &,
VEBERIS R HT 2 3072 50 . BUA I LAIE 2™ 1 TR xQm B it e b — i@ V5 VR R D, el
2] 90%, AN 43.32-55.70% 45, BAFEF MR, P BRES SMEGTEe, MET BRI A
F—FRMIE KR EYL, BTSRRI EEARAG, MET EEEATA . AT T — R s
TZA&S, RAEEVEE (BSBR) AR SSEE 5l 56 BB RR 2R 16 & AR AN iy, W] ASEIH T v /K o
TR BRI s RAE 2R RIS . A SC DA 1T V5 /K 22 AR M BB B I (R B TS &, LR IR S S 28 T e 15
SAESEMCEST T 25, SRR RBP4 L 2R e . B DU RS A .

TZERGNRENRIZIT, WKL A 24BN 3L, ¥ BSBR V2% R 48 3K 15 100 5 15 & SE (¥ [l
W RN RAR R BLAE, FZEMA NaOH B(# HCl A RIS pH 7E 7-7.5, HZERMER T KEK ORP
4-200mV, f§f pH 1 ORP &3 [ Rioc i, BT IEA I AT _EFHAEIRRRE 14.9200L BEAT B [ L,
M Fe (11D # (Fe/P BE/RELSN 3/1), d@id B R R 404 HRT Ak /K SR B A3 B i e siode . R A
X HEATH (XRD). Hiid T BB (SEM-EDS) Ml X H£EJ6 i TREMERIAR (XPS) S [HIUS 1) iy A JoihL
HEAT RAE .

ASCHFFC T R S 28 Y LA S8 AL S HRT. SE/K B B RSt 5 8. [B g rf pH FH18
7.5, ORP MKT-200mV, EFHAHE 14.92mvh, X HRT FIE KB BEHEAT BRI 30 Sy HRT 154,
WA A E G REA A, TS B RICRAL, @I SRR, 7 Sh B, BEECRIEE]T 95.3%,
AUPEIRE T 88.23%; HEAKBEURE 2352 BBk 2 7 35 G AU BE (500, AT S i [ml e e Rl g, 3 it e
R, EFEKBEREN 120me/L IR, BERIBCRIEE] T 97.8%, ZEEIAR]T 88.26%. A SCIEHAMII AT
T XS RIS R A SIURL LA ) S AT 2 IR IEFR, T LUK B A A ORL P P B RLAR LR B (36K, FE28 7
AR EE G5, BRI (95.2%) 2R (87.91%) ERRFHREM/AKE N, WA MARZER T 270.518
vm, 5HAT—RUES X BT TR, B AR AR BRAR #

i B 22 R B R AR BRI AT R AE, A SEM-EDS " LLE H, e B RR T 5 Bekf
50 TR RUSH R I @B AR SORL I TEAS AR, SR KRBURARARAL, RE1E BT A, Feo P O X =AM
B ERAT 1 E BT R IAN & & 5 ST R M LS, BT P o R AL AR B W (R 0 3R A
[P XRD FEVEEATHFAN 11.148° | 13.144° ZAER I — KA RIS 520 PDF ARk
13E#83-2453 [ tH A7 B —F, ) LAIE A b v ™ di i . XPS MBS P RS G REON 712.15 eV, 531.43
eV. 285.15eV # 133.74 eV, 235X T Fe2p. Ols. Cls Al P2p, XiiBILE RN FTE4E Fe. O P =
ooz, @D BSR40, 1F Fe2p MEAEEYF, Fe2p KB HIR XPS BoRT 711.8 eV M
725.6 eV WA R AR T Fe2p3/2 l Fe2pl/2, BB AResL Fe(IDRFB L AR, XEHEW=
LT T RS A, SRR 98% A A . BT EIRERAE, W] LAIIE B B G R R N B R
ik Fes(PO4)2.8H20.

BRI EWIRE, SRR, WALIREE R, BERNIL
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B—e: A8 (1997, B, %+ (FEE: WLHe). BHrm: KisPEHIE S E AR, E-mail: 347189871@qq.com
BEEH BB (1972), B, WL, #i. BRI EAKEDRARBEARRMEAKKRBEREAR. Email:

panyang@mail.usts.edu.cn
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14 BALFR A B)E 0 B RS & R

PR o

FEB T REMIR ARG, K%, 116024

Tl
o

OB Tk, EIRENA B SR T AR R R R A A K A B AU B T T2 R,
PESEFRE AR TR SBIR YUK A BT R gL,  HA X B & A E Re R E i fLIE P 4
(spacer), T A U IR A 552045 DX 0K it T 17 T JBE 48 PR ROK AL Hd T » 3 A A SR 70 B B R A v kol
HORRAR R o E S HED, 3F JE ) A SR 6 e T Pl SR A B 22 i e R AL E T B S g, X —
e 215 B4 Fsh 12 RIESL . ARMSLie R B, IEJE A A SBIE RS E R B R T A
SRS JR KE T, 3SR T R BN E BRI 1A 307 Fr /2 Z 8] (185 % (interlayer spacing),
TLRAFARER 530 AR DI B ME 2 i SR 2 W T TR Tk AR . BRI IR R, FRATIHE H — Rl A gk 250 IF
S 1A RGO B R m A SRR R IE B R W k. 2O VAR AR A SR R S B R L,
sl T O T A RRAS, A SRIREYOK R LB, W JINT R A, AT HERR
FS IR TR B FLIE . SEB AN T80 J1 2 AU ARUE SE T 20kl AT . oL “VE k" JE A SRR )
BIRHSE BRI E R 3-10 £, 2B R BT E A S5 7 BB R 2-5 5.

KEBIR: A8 B, BiEtk 2N

FE—EE: Brisi(1986), 5, L. AT B RHEAR, E-mail: glwei@dlutedu.cn

“BAGTEE: £%4(1960), 5, WL, Hd%. BT : DRI R R AR s 75 A2 L 244 R - E-mail: quanxie@dlut.edu.cn
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15 AEWpaR FERS & B T 72 AP O S A B L oA

FAHEE L2, AEdat Y, AR &W 2, MMM, xE T
1 REBLTORS:, MEERe, K&, 116024
2. WEJRVE TR, ST K SRR S /K R85 [ 5K B s =, MR JRVER, 150091
3 RIEH T RY, B TREYR, KiE, 116024

OB BARHE—MEZENGOEEEREAR, FEER W7 AR R R . S8, 7= R REE,
FUTE RS TR B AR R R . AR E S T A RS KR AR, R T AR . B
WHIC T AR ARG R T = S R, 45 RN, BN 3 o/L AEWIIR A I 2R T () &S0 T 22
TABER T 118.4%7K1 220.3%, T RRAUAEE I 1 79.6%A1 82.4%. N T IRFLIHALHENLS], BT 7AW
BN RIS AN R S o A=Wk R IRGRNE, Befg H AN AR IR, oK pH TFE, $REIK
YR %, SRERBIRRE T, BK T REERNELIEIRBRS: VRSN, BE A,
VIR FER T BRSSP UT R, AR T A m A KA. 3 — BT EORL AR AR IR B2 T AR
YIRAE Ol R P S AR T R B E I IR . JNSE 7 LA AEYIBUR Y (A . KA. ARA M
TRy JUARIH BERD ) 2 (AR DR B SRAG S PE AR R R RE . H REVE AR VDR FE £ B B R vh 0 A e 1 7
SRR o AR EAL YRR, W pH A JCER A SCRI R IRRE, 2 PR B2 s2 i i3, R AR
Re 1A BE R . VIR SRR R = E0d AR R AR - 52 R SRR, 52 AR i T R 5 T L
AN SR T AR HE R T A RS A AL, RO ) 6 i A2 P i o 5 i S0 A0 R S R AR ik 77 4, T v
& AV R R R B A A K SRR . AR AR T AR IE RS K EE R S P B, RA
TR R N 3R AR ML, AT R SR SRR TR A TR AR .

K. MR, EYR: CEERUREE: R R, (2L

B—VEE: FHH (1990 4, T3, WL BRI BERIEHIEL, ARG, A B VR A B Pk 4R . E-mail:
liwm@dlut.edu.cn

WEVEE: A (195949, 55, WL, #dg. UHorn: B S TAESY:, SERWANLETE. RS8R, KK
PR K BRI IS S EAR, HERMAEM RS ENF 5 IR L2 %, Email: mq@hit.cdu.cn

XA (1985 4>, 5, Wid:, #fR. WRAITE: DIRERIR. AW EAIRTE AR . Email: mliu@dlut.edu.cn
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16 VIR BRAABRL 5 iR E KR ERAT N

R AR MR
1. REET RS, KiE, 116023

WE: AW EY e SR EUR R T IR UK —Fh S B0, RS VR Ha i VE B R B A T A 2
AR, ARHESS G EDIE IR o A PIRAE 3215 G P (R RO R AN T2 0 AT R T 5 Sl A NS i)
b SR, R A RO R IEN AR IER, ST REE AR B REE ., IR ORI, N
B T IFEIRET I AR 8 G IR A BB A A R AR R, FE TR R AT KRBT, HE
BN TR K o 3K A R SR A RORE AN ] 3 e b e S IR R T2 AR R LR BT B T RARE LB
VAR A EARR, SRR RIS N, AU HER 1, A BERE M L S S A7 A
e A BLEE . (HA, BRI T AR AR 5 I A M A P 2 18] ) e R AT A AT R - AT S a6 5%
INZETEFT SR W AN B 7R B VE P 1 Shewanella oneidensis MR-1, i [F SR S236 M) 248, B 74
YR AR RURE AN MR-1 A0 I A7 AR RAEA R KA 5 A R IR SE I, R () A SR e B o L ok
FEER TR . 5 NatAHLE, P 05 BIRAT AN Ca2-R BEAR A TEHURK, 7E NaCl ¥ B I S 3R TR
P (33 mM)IZE = T/ CaCl2 A G A R UTIR B (1.2 mM)o BEAk, ARTEAEY) IR BEHEAE N MR-1 U4 1%
HZARIVRHE, B8 T MUAN L TAL 3B AH OGN R 3R (L T AR B . Mitr B4R DG B 2R LA AE W) R 1) S84 1D
JEIE IR A= M 5 A e T SR ARSI, R AR i F TR LR IR SR S e L SR R B iy, T 2 A L 1A%
HFE RGN 7 ] R A FRAIC. X2 BT MR-1 FI AT AL @ AR P8 SR G S T AR R I HL gk
P, AW iR KRR 5 AT A A . AR IR AR BRARES 2 2 5 AR R AN AR Na+5%
PERRRRIZEAT Y, MXPETE Ca2+55 M FHUFRIBREA RN, FEZHT Ca2+A 5 5HEYREE
HIFRIE KA LEER], HISS 7 AE A BRI . thSh, MR-1 i a AR Bl g Reigs), H5Mibdr
FEIBEYIMR . 5K AT AL RE ) I RASHRAR L, BF AR MR Ah 1Lk e s, RIS R
M ReIEE, SR AR KA B IR S A . BT FIRAL 10 B4 AL S S MR A DR R AT 9 Y
IR, AR S 9K BRI R IZ AT 3Rt 1R %

R EW R, AR IR RSN TR, R EE,

FE—EE XEH1992), B, . #FRUn: it EMEE . E-mail: 328550534@qq.com

SEEMEE: W98, B, tEL, BIEdR. THAOOT A LRI AEY) Y . E-mail: guangfeiliu@dlut.edu.cn
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17 RHEBREHEME R B K T8 AL =2 Bl

TARFA MK
KIEH T R SR TIWASSHE TREAGE S E SRR =E
RE TR RET

W OB ERE-GFRBENZE T, B TR R 02 77 2EOH,  B2MAYS W e IR 85 Hh K 5 4k )3
o AENFRIRE R I E B R oy, (6138, ORI K AR SR v S R (HA B H 598 A7 . wr
NEFFUR IR HA (IBCE S FRAEM, arinid R N ERE e R4k, 5 HA W ULE R
WA FAF N ERE N T 7= OH 17 I 2 S A AL ANE 2 . esh, B A A S HA A E
1 Bk BT PR - S0k 3 P2 oh = -OH OB K 2 AARAE IRk A I W it e Skbr b, A
SRR AFAE VR 2 RN AE I S ST R E Y, X S8 AR YRk A A A B S R A IRk S R )
MBS LR TR S, S SR, RO HO s e R e A B I A m] B S . AR TR TR
BREITE EAIE W B 2 B I HAAT 9 B A 577 OH. R 1% T- AT IR R BT Hh i PR P ) ok
P55 KT B B e 2 G P A B A B B R S A 7T S I K AR A AL BT R (Gitehem) » 71 BoFeN1
BRI 3 AR DA R (Gtoio),  HEE T IR UFEE B 51 F HA X BRS80S 5 A 7= 42 «OH . 1) 52 1)
FAERBUH] . £3d 144 h B PREGEJFEA 32 h FEFEEA, GtoioHA 14 Z AR B2 <OH ¥R BE(47.1-71.3 pM)IZ
T Gtenem/HA 14 R [FFR R «OH ¥ JF(17.0-29.2 uM); 10-100 mg/L HA 43 HE Gtenem F1 Gtoio 74 2 [ 57 R «OH K
PERR I 40.5%241%F1 1.70%—54.0%. "RFHZS Fe(I)XF7«OH KIFEEIEMH, Gtenen/HA FlI Gtoio/ HA 7K FR
B A Fe(IDALF=E[M-OH 43J)) 5 7= 42 «OH BB 72.5%F1 54.4%. 1EPRE-ITFEZEHMH T, Gtoio H
Goio/HA 14 2T [(0.4 mg/L) FAR 270 59 7 48.5%F1 72.5% 3 55 T~ Gehem A1 Gtehem/HA 14 BT M 2(15.2%
1 34.3%). Ui 25 SR B A HA 76 R IF RS B 44 N0 1k, Sa BRI & &3t m, S5+ = BEAR.
BAFE SR ERERN HA WERE T RN Fe(l)/Fe(IDBE A7, AR Gtenem M1 Gtoio 7K Z7E RARI B
[ 548 Fe(IT)IE J5 LS G M B «OH R 3R o Gtvio R A R A LL R AR, ARSE RS G MR, BAH
FE Gtehem 5 53 ) SAKIE LRI «OH 3 56 o

MR TR BT AN BAGIE R E)

e TAHERI9924), %, KEH TRSEMARE. FEF NSRS FRMEDE.

E-mail: yuhuali@mail.dlut.edu.cn

AR HIR1981 4R), U, L, B, EEWRROTRONSIRRALE . SRR SRR R AIRRAT .
E-mail: guangfeiliu@dlut.edu.cn
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18 BEHRRNTIEKLEE BEILZBITo5 %

X LEF A LRTF LR L AR !

1 P ETBCCRE R o e b A IRA R, widk 2, 430000
O 2020 FH], HEEMRB MRS AR FHAKT HEERGENOK RGN RG —ERFR, BAESE
PERCHAE B, EHR R AR IR . ARSCRGS T IRENGAKIE EEARME R R RIS A 1T B0 K b B
T HIESE, D4 T et AR STV RE TR ATIR L, AT TR AT, SRS XS KT AR S ALY
LSS FEE A T
KB FrEtig; V5K BT WHE
e XBL(1990 4E-), T, L. FFRITH: HEEHMEL FSKRELAE . E-mail: amuliugi@qq.com
“EEMEE: K990 ), 5, Wt BFIrE: FOEAEL: I5KIREEAL L. E-mail: amuliuqi@qq.com
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19 Fenton-R & H & T 2R EACE Tk X B KRIEHT A

s, REF, FIE? EHI £k, mEa)
1. FETHRTEFE GRS ARASE, Wik B, 430000
2. X FEXKSEREIRAF, WiLHEM 312300

P& T I DX AR I R /KB T BEAE A A A B S R T A FI PR 2 S AR HE I B HETSObR HE o6 COD
HESBRAEZER T, A IR BEAC BB A AT 75 BEARPR A S0E . ANHF 70K Fenton 155U Al B2 Ab 3 7
EHHTH A, BRI Fenton- R4 M “ B4 -Fenton” 44 T. 2% 5 Tk X y5 /K AR A 4L /K COD F4fif
B KIN FeSOa-TH20. H202v Os IS AREEINE 419 200, 200, 45mg/L, “Fenton-R4EH & LZREH
ALK COD M 150 mg/L B& %8 40~50 mg/L, i & GB 18918-2002 —Z% A HEjisthrifE, TR -Fenton”
HAETEH 50~60mg/L, H KA AT R . “Fenton- 3L H& T2 N MR K KIB4T AN 1.63~1.68
TG, ACEE TV X ARG K RS RON 2  , ARUSAL R F FRVE 7

XEW: TAEX; KK REATE; Fenton; RAH; COD
BE—E: X990 4E-), W, . BRI HREARL: FEKIRREALE . E-mail: amuliugi@qq.com
“EEEE: K990 ), 5, Wt BFIrE: AR T5KIREEAL L. E-mail: amuliuqi@qq.com
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20 X F R BHISIR S SR TE K b F R AL 5T

HRALMYE R, K#F, 130117

W OB BRMRE LR RIS SIS SRR 2 R o H S B (LCMs) 2 — S EE B
MoEL, TZ RO SR BE(LCDs) . AR I, LCMs TEE NS = WK DU TR PIFE
Wk, H—f LCMs BE AN, EWsstbfmistt, R AGEBERFERNG, FESEAIW
KE. — LCMs TE7= M IEH . PR F7= M AOFRMRE . HE BRI S5 I R ] BRI i NOK IR BE . D Bt
KA R WLIS P B A T N —, TS R TE KIS R A HE . BT LCMs AR, 2K
FRG . oK AR 2R IR A5 nT AT YL e A I BE 1, TR b N B/K R BE 9 LCMs 1R AT R 78 HOBIPER T &
A S A B AR, HATRT LCMs FEKFREE 1 (R4 2 Al i R WARGE, AT X R SR
B RES T o

AHF 7T LALE LCDs 532 18 F 25 B R 2R B 28 LCMs (4- £ 2K H R -4- U R 28 K (CE),  4- 2B A HR-3-
H-4-FHE R (CFE) AW, BFFRHAEK RG22 Ak . &R KM, CE M CFE fE4K. IAUT BE. N4l
R MLZLER . BUAT . ISR AR 0 DOM 85 0] 2 2 Yok 2 B AL (1 ok BE TE i), ek
43N 27.84 Al 12.04 min, HAELK P HIETFF=Z (D)7 5 8(1.14 £0.07) x 10 FI(1.08 £0.72) x 10, 7E%
IR ZH I 10 mM AUT BE(-OH K 7). 1 mM HZBR('02 K5 B40%I T CE 1 CFE ROBREME, XE
Blatik i R E T -OH F1 10, 25 AR L B R B . [, AT %% Ak N ROS 4 Mt e, %
TEFAEIE T CE M CFE MRS 5 EEEF 0 TC0o) 2 BIR AR BB FHB M T ReE. K
WAEAT IR AAF/ERS, CE 1 CFE MR &S5 30, RAREEEF AL 102, FHET 73R8 4 ) O FF
RA AR RS E-OH, 51R75 R0 H AL . 586 BAE No MR, WA T BEsiH &R 4414 T, CE AN
CFE (A 5 8 BOR T I A AAE R KD R 4, St g RS TH R R —8. B 1 WTRUE H,
AL ALER (0.1 mM) 5 1L BLER+N A & F, CE A1 CFE FIGARME S Z ], H e TR AR R % U LA
24, HAKPRGEN No 2 ROS AHELRF R, R HR SN BRI =R RER . At
FLIE K I DOM M2 B B.40H] CE A1 CFE [GA#E
AT R SR I LCMs TEK TR 2 AT R 9T, RS9 AN &AL v 52757 ) ] T CE #1 CFE 11
FLECHEFT E A CRNLE], B FEE R TA /K IR o LCMs 130 57 R AR S AR PP B
o

77

:

N
&

K 1 CE F1 CFE 7£ &M & F 10 3R G M 28 (k) GRZERE 95% B EIXH, n=3)

KB SN BE: VAR A EREAR: KIREE BETHEITE
B 5kBE1996), &, WILWIFEE. BT B4, E-mail: zhangx929@nenu.edu.cn
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“ERER: iB1986), L, W7, BM-EAESIE, JHf. PFim: HEFHES%. E-mail: 1ic932@nenu.edu.cn

24


mailto:lic932@nenu.edu.cn

21 BHERN-SRNRIE RIS HNE 2 SR

I AR IR R LIKFR IR 2RI
FREF TR, KiE, 116024
B, dba, 100084

¥ O b e HE O P ARk w AN B R S FEIRAAR RN, BRI 5B PR A LS AL AR
BT Fe(IR R, X —idRERCN B ZGE R (DIR). fE# 1% E, Fe(INILT CO2 3K 13 HF, Ak, DIR
Al SRS A, AT R R A AR, SREENI IR, AU, 2 EEkIE
JiR B HE LS SR A ) L s AR B IR AR ) Fe(ID) 2= i A4 55 b Bk S8 A0 I A Bk A D R i 4L
MRS DIR (IR 28, HIg90™= R sadr: shoh, B CE) I 0 SR 2k S A nT R T B A=
ot B ] PR AR A, I ELER (A] B T RS (DIET) I AR s B e AR Al ERE AT O, 432k e
WAL S MDA E X DIR 2036 I 5 47 W b R BB . ABFFURIN, ERMAEYDIE S /KSR (1 sk 5
rh SN B GELBT (HS) AT ek 25 5 v S AL BRI SR AR el FROGE R A e B A0 V2 IR T ) B o Je ol gt s/
B BE R T FE R AL A, AT A X S EIRBOEEE (XAS) SR T R (AFM)SE T BOE K BUE
FA B T AE BB PRI B R B AR BURT 1Y) Fe-C/O #8& 2510, 1XPh&%-& S5 M T A A0Mi4z Fe(IDAE KR 3
TR BER, R HX KT 1L ai I ER, 4eRF 25 DIR EME, SGamam) ke A e 2R .
PR H RN, 78— Se oM B e R HE IR Qi Ag FE v, B A PR G D B A P B A I S LR 1) 2 A T e ot A
H R R GeHE R A BRI . thAh, 80> TR R G5 K AL AR S, 15 /K B R A HLAIR B A=
BULBEAT WG ISR AR, B P A R B HICR T H b, & SR PR L o B ok S AR P vl ik D i 7Kk Ak
P S R 1 A AR

KEI: WEI g, BESE REEL: S50y

FE—EE: TAWRA9934F), 5, Wt R REEDGERASEIHEK. E-mail: 965207921@qq.com

SEEEE: 1973 ), B, -k, #oR. T REEDIEE AR S B, E-mail: zhangyb@dlut.edu.cn
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22 PR =R = MBS [R5 BRAKTE K BB R FOE B
B

IR, A&, RE
(FRALIWYE K, KF, 130117; "BLR A, E-mail: lic932@nenu.edu.cn)

W OB PR —Fd I i 2 A T R A TS BOR B H A, T TR A
W AN = PR A R TR 2, L =M A 1 AT, B 2 MO BMRS. R), PRI B AR
My ZMEESTE 2 NFETG, B 4 FBME, 2 RD8SME e A (SR RS)FISMATER B (SS. RR), H
SRR B T B S T A =R A . SR E T A RS A, 7E SRR AR AR AN R A . H R
KT TG A DO WARTE K v 1 SRR A BORE M M AN B . 25 Tk, SO S T = PR = i AN
[ %o WA B VR S DAE K P DAL 22 BT Dy, FFIRAT T e A AR 0 B S ROG AT B I B MR I . DGR oK
E TR = P 1 AR AR R ST R, TR DRy = M A = MR 290 nim DA B X AR IR ISR £ 1)k
= A R e T A VR 4 ) SR IR AR R B3 TN 3.77 x 102 T 1.54 x 102 min! (] 1), A5
4 18.38 A1 45.01 min. REMH NN T EWEAETIEIAE NI 2L — B0 (HFEOG MR R 71
FETM o AR T I P 8 A S5 A ) 28 IR ' A o 6 00 )k 3.71 > 102 i1 3.83 x 1072 min”!, R-—=M¢f >
SHAIREY) >S-ZMld . 5=MEI AR, =MEEARAFERL, BRI R, R
MR HEP G, 0N 1.71 < 102 (SMEBErR A)RT 1.46 x 102 min (JMHIEVR B), HAMEREA A> XFit
WIREY > SMHETER B. B WA, AT, RMEAG TR R, = PRE A = a2
TR IS, oM EEVE MG K. FIERI RN, ERIERAET, PIMR 25X AR & P0x B SR
W LTA R AEGIRIE AR, R0 AR 24 (R S AR VAR BH 2 R AT B 1 5 P I s R B I 348 o e T 1 o
JEEHHAT PR, BYERRRER KT . 7E 0-45 min P, = PR A Al X R AR 450 1) D B R T
RMZES, ERBE IR KRIE N, Suuk SR EYEEEEEZREE T —2(& 2a). H=PEEE 4 FPxmt
SR AR BB AR — 2, (EEARERERE, 16 240 min I, 4 MO0 BUARZEERIE B E 2R, &
AT TEVER SR BEME B AR T H A WA (& 2b). S ghkiF, TEPPAL AR 2GR KU, A N OGTE B AL &
Vi, FEEEEIEOCEEE, HANER I T AR 20 R ] 1 2 5

0.045 a 0.020}
0.0377 0.0372 0.0383 0.0171
~ 0015} oisy 0.0146
"= 0.030 £
=1 = 0010}
E §
<0015 =
0.005}
0.000 : R A 0.000 .
Mix S-TF R-TF Mix SRRS SSRR

B 1 IR () 1 PR () o I A B H TR 45 DA 7K B 2R DT it o o 4

& ——10pM
100 oM park 100 J
— —a—10 uM S-TF —
X 80 —v— 10 pM R-TF| X 80 T >
< = et
[} B Fiy ¥
T 0 T 60 L‘\Tx“ff
o 2 N\
= c p e
S 40 S 40} &
= E 4 —=—10uM
2 20 I = —4—10 M SR
£ € 20 +— 10 yMRS
= 0 4 —e— 10 uM SS
ole 10 uM RR
20

“70 100 200 300 400 500 600 700 0 120 240 360 480 600 720
Time (min) Time (min)

B2 =MER(a). = PEET (o) WA 5 K O IR A AN [ I RS K B G AAVBONT W 5 AR I R A e 4] 3R
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REEH: TR —WERE, VR OBREREL, OtEEE
B—AEH: THE1994), Lo, WL, BRI 155K Ot R SOt B
SEAEIERE: PH986), Lo, Mk, Witk S0, FEF O AR
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23 CuFe204/-E YR AR AEYIERIF TR G R E-IF R E /A LA 3

B5 Cr(vD

&, FWE -
LR TR IR 2P, Ki%E, 116024

W OB FRESFORONEERA SR —EREEERA Cr(VI)FE YR B 5588, MO)EK, —H
R NATRIE R SR 5 o ARHFFE L CuFecOa/ AW i A MR N BIAR , Sl I 44 g AR ) 254 &R 4t (BPES),
WEEREFIFARBITRA, MR/ ZBRIRSEIMEE R KT H MO 5 Cr(VD). 495R%H], 4h
W CuFex04/ LW B AT WIAARE 20 mg/L B MO REZRIEE] 95% , B KL 56 %, AR 584K
10 mg/L ) Cr(VD), A& H— CuFexOa. H—EWR LIS AREAEBAMRES 1) 1.75 f5. 1.55 f5F1 1.22
&, 1.33 fi5. 2.35 f5A0 1.31 1%, 1.04 %, 4.48 f5F0 2.06 5. CuFex0s/FWNRE AH RS CuFe204 ]
5, BARABATEM AN, MMESEAEE. 817 12 MG, CuFeOu LY RBAMAIRE: 90%A_ L5
ML . L T im0 B/ A AR E R R KSR AL T OB

KR CuFexOu//EWIR; JHLZFM; AW, RE-HE; Eai5i

B—VeE: e (19955, &, WLArFiAE. BHrm: AYHALY . E-mail: Houxia@mail dlut.edu.cn

SEWEE: WU (1968-), %, L, #d%. PRI SRAEM R 56 . E-mail: lipinghung@dlut.edu.cn
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24 T f-CNH/GR/AuNPs/SPE W4 BAL F B REFALEY)
KREBRH TSR

FEANY £ > = g
RBEAR, AW, FREAE, RE
HRACITTE K2 IR, K&, 130117

1 B 2R —RRNRRE EEE TR TG, EEaR. KA. e, KR
W RUGFLZAGE 2 R Hod, 2RCELEER (PFOS) M43 ¥ (PFOA) 1R FHYE iRtk
MRMRE . &SRSV N R ARSI 1 fEH H a5, [ BRak 2 7 fh s HAE AR AT 4 i Bl
PR, JT4ESK, PFOA. PFOS MBS IFMa# A= F A, & B RS SHA AR R g (HFPO-
DA). ANEAEA LT =K (HFPO-TA). #IAZRER (FTCA). FIFAZEER (FTSA). #IAHKEE (FTAS)
LCIEZFIREN A . 2RAEY LB OO E RS AN — S8 A5 . SR, SRAE
BRSO EMEY TG, a0, ik, stESEETIuE. RS
W, BRI AESHES ARER1ETIFK.

B A R B T A S AR R R SR — B I T A, 2 I I T A R 1 F AL AT
B, BRI G5 K — T RE DR R I VRN SN ST A = AR AR R . ASHE 7 B A SR S T T
AL R AR (R 0 B A 2 70, I e IO 200 R A R AR T (/BRI ) (1) LAk 2205 5 R 7
SHAEIEE,  BETPEANTS B AR TR R . 54 i e BRI T R AR L, 2O E R T HR AR
RE POEER S, AR S SRS FE RN B R BB SR AT B, SR, AT F kA
RO AT 20 22 g NS 2, 52 AL, f SIS AR AT DA SE N B Rt S Wy e el K AR A= P R R A
BB AT (CIK) YR N/KAE B3 B0 0F 78 00 S AR AN, ehys e B v R, R A PRI, 1) 4% 5% CIK 41
LA R A AL R RO 9 RAS T P A A it v 2 A DU R B ) O

gi b, AUFFRI B BEEBRINK M (FCNHD. A8 (GR) FIEPKKLT (AuNPs) X 22 b Ef1 il e,
e (SPE) BEATMEME, 4 T X CIK 20 & MEW o B A L 5 AL se I 4 Kk 5 &2 1 k. £
CNH/GR/AuNPs/SPE; R 3 ##i i 7 A BT X 2R Re1E . B2 el . X S EATH X -CNH/GR/AuNPs/SPE
HITESR RN G5 R EAT T AL, 45 KW £-CNH/GR/AuUNPs F A 7 8806 i J2 45 K 5 B 40 K £ ) s R KR 48
ghfy; HETH C. 0. Au =MocERAR, Hd, ¢ F1 0 RAT £CNH 1 GR, Au HHT AuNPs; f-
CNH/GR/AuNPs #72GiEE ) G WA RERK, D KM G RGN, HoASREEgHE, -
CNH/GR/AuNPs 5 f-CNH ] XRD i (1 e A B A —3, RIRGMWARREH BTN, #—P U
U IE (CIKD) AR, @i IR 24, % T 55T £CNH/GR/AuNPs/SPE (W4 AL 22755 Il
SE T AFIMEZ I PFOA. PFOS ML AR S HFPO-DA. HFPO-TA. 6:2 FTCA Xf CIK ZiffaE, 458A
L, RS EGAREENE (V) 5HIREE O ZREA RIFHEEXR, LMfS 3R Y=47.67
X-78.92 (r=0985). Y=46.04X-60.65 (r=0.985). Y=49.49X-63.09 (r=0.993). Y=48.07X-43.60
(r=0.987) F1Y=42.55X-69.04 (r=0.963). iRIFELM 71T 5453 PFOA. PFOS. HFPO-DA. HFPO-
TA. 6:2FTCA HJ%F CIK 4R ICso 23 M4 501.19. 251.19. 194.98. 89.13. 630.96 uM, EMENFN:
HFPO-TA > HFPO-DA > PFOS > PFOA > 6:2 FTCA, AL, HFPO-TA K HFPO-DA HAEIRET KI5 Bl 4
FHEMBERN, HAEVFFEBNA R, R, KEaR SRR E (MIT %) ##H7
THES RINFF TR R R — 2, (AR F A 2 7 IR TR ICso [ BEAG, R IHIZ AT S R
ARG R T R R AL T R i, POEMEAR T, AR RS B A 33 1 28R
AR AR PN SR AL T Bl i AR 22 Rk 3
R RRMEY LGN, FaETAM: B, RS RITKA
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B—{ed: KRRk (1987), L&, i+, B HEELY:, E-mail: zhux1668@nenu.edu.cn
SBEMEE: RE (1956), %, WFAESET, #d%. WMELESIM. #7851 : B8, E-mail: yuanx@nenu.edu.cn
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25 EEHH B SR ANOK B 2L 4 e AR 26 14k

K, AT
FEH T REMIR ARG, K%, 116024

¥ O g0k (NP BAER—Fas B, 2 0Es5 (. Ca?*. Mg\ SO4245) RILHRLFIAEETERE,
(RO BN S T (T Na®, CIE9)HURRE R AAXT AR, JEH., FEORIFE RIS E I 1 [F)IN 3RA5 5 1 B Tk
B, R AN B TR VERE, R A ET NF R I 00— KPR FEAHT T, JATH) 4% 1 A gk
B SRS NF B, I il B SRg SEEl 1 IS B E AR B ML AR I R PR . LABRIRTZ /RGN
K NF BN IFREM 2.5 vV LK, JEY NaCl U %04 82.4%, L3& @ TAESMIERIIHEE % (i<
60%), Donnan 7 FHFLISERIHI Fi 487~ 1 MGk BE M RE A 3G 58 T D) T Mol ) 1 P 1T P A 85 B2 R0 388 s s — 28
DU AT SR A/BR OV K S S8 NF RO IR AE RSy 25 E W UGN 3.0 v FRUH , 68 10 368 i ek B 5 R I 4t v,
T AT HET 1 9.1 Lm? h! bar! 34 0%) 17.4 Lm?h' bar!, NaCl # 8 HMH 52.4%5 55 78.3%, HU{H
BRI 50 48 7 IR B8 (0 3 e | T i E R I A sl UL B RS IV . ASHIE A B TR AL ER AR NF IR0 20 B
R, IF B Tt se NF R BTT BLS NF HRTE I #h A1/ Ab B 4k i) ok e BT BB (8 3 e
KB AUENE BRIVKE. A Bk STEE

B KE(1990), B, L. BRRITR: HTRLRRIE S B 4% SOK A FRMEREWF T . E-mail: zhanghaiguang@dlut.edu.cn
“EBAEVEE: &%, 5, WL, HdR. OO S RERL A SEOR, BURERIEIR SR BAME S PO RIAT, BT B ER 5 R 44
KEREMEIS . E-mail: quanxie@dlut.edu.cn
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26 AR BB B AL B R K WK F R T

I

MR, SRR, BAS, ZRT AFE, WAL, L
1, *

L [FFERFHEE RS TR, L, 200092
2. MR SEMIMARHA IR A, HEZ%, 625199
3. RgTBULRERIIIR SR (SR HRAE, L, 200092
4. ZINREEBHEAELABE, 22, 730000

W B AR A MR SR B ALY et R KK [ T2, X TS A - - Ve - P AR )
R K T 2047 P ikikae, B8 T HA T 2R BER UK R I st 20 p &
P S I 25 AR AR R S i . 45 SR O, A T2 KB T #%07E 0.1 NTU LU, X JE7KH CODMn.

DOC. UV254 HJEFRZFEHNAN 58%. 49%- 45%. B47IdHE g B R i e e 22 A AL a 35 2 3L H =N B

RS T QEPFEAEKD - HERS BT GEDFE R -REIYGE BT QEPHZRE S . P /K S X P
BEIS Yl R MK, 24 804 100, 120, 150 Lm-2 h-1 fH@ BTN, W& a7y g E 2 sy
A4 0.18+ 0.42. 1.20. 2.04 kPa/ho Sl Jil ST 875 G i B R ma AT A0/, Il “ v e FEE SNt 1] 7 AR
T ARBRFEAET )7 B, PRSI SRR O R s B T A K B R IE R TR R

WeAh,  SREUE HHHEACHS i AT 8 it PN A LA FE B AR, AT AU KB A s S AT B ) e A 435 e
Mo FE/7/KiEE: 80 L m-2 h-1. I8 1 hy S PeaRfE 400 L m-2 h-1. HRREIA 4 h FPRILCOLT, B
ERREIESE 12 RIBITHEF G, BEREZE T 20kPa, RPMEBH SR TZAEE RGN
7.

KEE: TIRMER: oK R, Rtk BEEZE

B BocE (199D, B, WiLWRA. BRI BEKAFE . BE-mail: wj_yang@tongji.edu.cn

BEEE: XEE (1993), %, P, BhEEEE. OO m. KA AR, E-mail: liuyanling@tongji.edu.cn

B (1978), B, 184, #d. WFrm: BEKAHEEA . E-mail: xiashengji@tongji.edu.cn
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27 BETHIKRE BTN R SRR 4

FER, FREE?, BE, ZH, S

(VLR R S R TR, TL7F B4 214122; 2 WAbHEE TR, Wik B2 8, 066102;
3VLHAE RE YR E SRR = VL0 o8 214122; 4 L7548 ke K Ab B A 544 8 B [B 61397 o0, 1T
7 FRH 215009)

WO TR S WA R R IR RAK, FE4E5 A4 2RI R A A PR B 2 A 45 U7 T R 3% 46 AR A .
ARICHS ETH] 2018—2020 AU (6 A-9 HD KR INEEALIRFR GEMIE . CODMn BB BA. HERE a)

BEAT 4347, RN A Tlumina MiSeq ~F & & 38 & I 7 SR AR ATV 40 B (168) AR AL (18s) B VR 4514

AR 5 & W1 B S MAE R ARG 2 AR R, VBT 8 Rl SR AR ks . RALGREE TR
ISR IS B TIREAT VR, 45 5RRM, YT AR B K 2)/MK YOS EL(SD) > EI(TN) > EI(CODwn)
>EI(TP)>EI(Chla), #F#I/KAEW K, S&8. SBEMANIRER R, 2018-2020 Y E & FRLRE
3T B B RNAR B Ve AN TR BB B 1] (Phylum Firmicutes) # i 7] (Cyanobacteria_Chloroplast)-

LR ] (Actionbacteria)« fUUFF T [ J(Bacteroidetes). ZF B | ](Proteobacteria) %% % [ J(Planctomycetes)
FIPESL T [T (Verrucomicrobia) 55 [T M. FIF S Y B TG 73 K EAZ Y (norank_Eukaryota). £E L[]
(Chlorophyta). fE#E[] (Bacillariophyta). W23 (Arthropoda). FEH (] (Chytridiomycota) 4% &
HIT (Cercozoa) 5[ TAAL V7 I 40 B AT LM ZAEMEHEF 2979 2019>2020>2018. 2019 A1 2020 4
(I e 2 PR R VA SR AN FEOARAL, 2018 4RI 40 D AFVR S5 M AN BEAAPE 2 22 5. [AURESE, 2019 1
2020 PN AEVIBEE SS A B BONMLL, 2018 FERFAVTEEMMEFEFEREEZR.

K. AW FEIFMO: SEENT: REEFRIRSREE: MEMBKLH

FE—EE FER (1997.03-), 5, WiHHIRE. EEEBKLEIELTTH . E-mail:aimintongxue@163.com.

BWIEE: AEE (1976.03-), @M LRI, R/KZHERY 75 .
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28 REEEAEN A P EREIR FEAR AN IR 2 I T

. o .
EAL A&V, B2, BEMAKR!
LRER TR 2P, WK%, 116024
2 TN AR Rl 5 TR AR, TLI5R75 M, 215009

W B REAKR%M (Anaerobic ammonium oxidation, Anammox) B il # # A AE —Fh R AER A AN BTt
e (FA (NH-N), FR, RS MMIASIRE (NO2) MkBEBFRW . AW E ORI T 75 LLIH R 25
(NOs) AME—ZIRKITEOL T, Anammox B A P AR BRIEAE 9 B T BHARBEAT NOsIE IR SN o FF32 HY
Anammox B 1] B8/ F SR £ F 4k i8R A% (Dissimilatory reduction of nitrate to ammonia, DNRA) [f1#%4%
BEAT ) NOs i Ji o flbalsetarh, FEARIEMIAMEME i 7 BRI 554 T, 48 h N4 50 mg/L 1Y NOs-N #
4400 mg/L ) Anammox BIL 5 T &S (N2, HRKIE] 1 fE R NO2-N (R RIKEE 2 mg/L). ZHUE
AR, EEHHIRZ Anammox R MIEFEH NHs-N FI—EALE (NO) RMMX—Fr B, @idd
Iz, 75 NOs-N PRS2 A E] 7R NHe N 21 @i Xy A Rl iR Es: (HCOs) 1
ORI, ARAIN HCOx I NO3-N B fiff ok 22 W] i AR . S IL R, /54 JE7 I HCOs HIT% &L T, Anammox
PSR RS B MAAILERT 142.20 £ 0.61 mg/g VSS F#{EEI T 133.22 £ 1.21 mg/g VSS #1 129.79 + 1.21
mg/g VSS. TEKHIM R M AESEI0H, Anammox HXT NOs-N 4ERpETaE MbFfESe, Hm REBERIAR T
55.4%. EIRFIREY], Anammox Hilid DNRA (W45 NOs-N BEAT M, Anammox B %6/5K NOs-N
#A6 N NO2-N F NH4™-N, 2 J5i@ i # #¥ Anammox [ Md #2445 NO2-N Fl NHa™-N #4624 Nao A FBIFIRk
PR D 78 NOs-N [WREMFL AR g ik 1 it 31X A58 FUK 23218 Anammox BR7E & AR5 P )
EAERE S, R EAEAGETE Anammox B it &L AT BE

K. RAEGAMN: THEREFEM, BRI F e ARERIE

E—EE. R (1992), 5, WEIES. MAITR: BKRAEREMAEIEHE AR, E-mail: wangc1011@mail.dlutedu.cn
“EEEE: ik (1978), 5, W, R, WHAUTRE: SAKREEMALIEEOR . E-mail: giaosen@dlut.edu.cn
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29 Fe0/FeOx 1 £ FIHERE T AE N 8 3500 1 M B 7] [RICK 4 A f gl

THEH, KER, A", BAEK
KIEM T RESRERZSEARSEGE TV AES SIS THEAE S E SR E, KiE, 116024

W OB DG EENIEIRT, R KRR T ANk Bk A A G0 K UKL R I SR AE T R L SR T L IE Y
(Fe"/FeOx-DE), Jf:xf HARE g — Tl gr 284 v IR B 750 [ AL /K Ak b PR ek R R AT T R T o Tk B JBLA X Bl 1 T
fy &y 3.51 mg P/g, il 445 F]1 Fe/FeOx-DE MW 42 & F] 1 37.0 mg P/g. 34.3 emu/g IIEFIHEAL
SR AR 5 (S 4 25 . TEM A XRD KB TSI T Fel/FeOx 4K UML) 51,  HLiZil % 7 05 44
MR T AORIURLI O . VAR pH OB ENCPE BE ISR, pH N 7 ~ 9 IR i . MR B S 06 £
Fi4 Langmuir S5 RURIHE 080 1 580, #2400t e e IR B I R 2 B R (G R o (6 NaOH ¥
WONTRAEW, B 3 RZJG Fe¥FeOx-DE X B 45 & R A RIFIE 66.8%. FEILAFE TSE3, B SO4*4t,
Fe¥/FeOx-DE Xt P I H B AP A BB BTV o B bl 5] oAb 200 RRC A 2 48 T DUy b A PRI PR3 o
B 45 SR 1 B A ARL G ST B P VR AR BRI R A, AT SE BB RIS
K. mEL. BN BREM: mEvE: BRI
E—EE. TS, L&, EERELARE. BT R R AR K SR . E-mail: jingxuanwang@mail.dlut.edu.cn
SERER: o885, Wit B2, BRI 5 A A FR B R OB 5 R < 35 7K e A 400 5 A U I SR P B AR T
IR P BRI R0 A S AR (OB R 5 B . E-mail: gscyj@mail.dlut.edu.cn
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30 REH R F=PInd R A MS2 B R iEHe ik K ALERT 5

) Ik AR TR A TR R
TR R RS, 1%, 710055

OB J5/KAL B PR F AL 1 U A AR5 K 2 A R A O DR . A N — P B i5 K b B R
IRETHAL LE R 1 R P AT A RE, AR KIE Tk P R 254t 7 Wl BE . A 5 DAMR B 14
MS2 NHFFRITR, RF T M PREGH A (B 7 ARG TR (VFAs) R 25 1) KIS R LI
ARG IR, A FFECH VEAs SR KIGERE I B & 25, WFE VFAs IKIEZAE 17~20 mmol/L
08 BB IR O B ) KT ROR B AE pH N 5.0~6.0 YU NI, K pH AN BB A I ATRZ T B VFA IR
PRER T KIS, T HIRE TR VFA SR 3 KGR EE /7 2 MS2 IKIEEH 5 & (free ammonia,
FA) WERIER R, 25°C, 35°CIN, LR IR T e AN e P ok o0 A 5 v 3 2 VR B 18 e 2 K0 T LR
15 TS E B I RGERE ST RAENLER S SRR, VFAs I il PR B A% IR v NI T 1) Dy e Sk BUfs s 752K
W, R KIEIRET, VFAs ST 0HR B ZRRIE AN DR MIREIN, AT B2 =y 0 9 B3 (10 K TG Td 28 . SO0 3
HI RGBT B8 518 LA MRS & DiRe . RBRIEADIRERI S HIDiRe . AR REHREHNLTZ
FE 2B K s 85 A OroK 224 8] 7 T RH BORTE e

K. JREUH: RN, 2 KiF: WK MS2

FE—EE: XHRAE (1997—), 5, WiHwiA. whrm: REEWATE, E-mail: 857238733@qq.com

“EfEEE: RS (1980—), 93, #d%, MLA:'3)fi. E-mail: chenrong@xauat.edu.cn

£ = - a1 E MM AL 2 4m X . VFAs &
[l ﬂ ' 3 e — C:J,:_-_.‘ o
(:‘) k A . o AL o ," ; /}‘\ ‘\'\‘ _,’l . ) “'. @ <«

VFAs ) P A~ LY DlemeeagRX

SV emammaznx

IR A8 e B P g
it ) o

VFAs &

57K PREGH AL KAd AL
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31 ARABARBNREKRDREREBRE Cd 53K A TR IR

R LERE”, gatk!, ELR!
1. bR RS, EREHEEYR, JEad 100191

W B JIRE KIS R EE ARG, W ESBEKEESRERNITE. TR L %
HIRR 7 ORRIER . BRI Z B H RSO RENIN, FR T UUR Y i) B G JE ) o i PRGOS A O
PR B K, TR B KR ARSI AR, RAHERIGE . RS2 IR ESRBE T
o, RS R R R ISR . ARSI A A B B (R R 5 Horhr, BiBRERIE IR TR (SRB)
Re K IR EhiE IR OB B 1, BEJE S E & B ste e vie, WMERI € E&RBINEER . Aid, 11T SRB
SR BIRBLAA IR G, FEBOBEERERTA e, i, FHRAREHIE SRB ALK (¥ [F4) b1 DU i B
SRMEE, BONIEFERMFF TS . Bt A K EEE IR, RN —SS AR A2y SRB ##1
¥, 2 SRB A KA EZER KL —.

AP FCERRAS AN (PR, AR, 2R, DARBEEAEMFUR (B RABk5ER) 1EH4 SRB 1)
FIBR T, WAANFTE BN SRBEE CAd 54U (100mg/kg) BIREN . JURRYITME&REINITH %
FEEVE T T HI R 22 T3S, B, AAT50RH BCR ELIRUE IR MR+ Cd RS, It
TEEESE S ANNES, HREHFR: RS <mERES<TAUS<HEBES. &REW, K
ZHBERRBIL T Cd WiaE S, Hrb, WIS TR by S el Cd IRRAIK LR AT IE R
SRR Cd W LT ER . XU TR G89% A R0 SRB M E )8 B EEH, 55k, 2R L
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01 Deciphering the influence of multiple anthropogenic inputs on
taxonomic and functional profiles of the microbial communities in

Yitong River, Northeast China

Ying Zhang', Yang Huo>", Zhiruo Zhang?, Suiyi Zhu'?, Wei Fan', Xianze

. . 3
Wang'?2, Mingxin Huo'-*
1 School of Environment, Northeast Normal University, Changchun 130117, China
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Northeast Normal University, Changchun, 130117, China

3 Key Laboratory of Songliao Aquatic Environment, Ministry of Education, Jilin Jianzhu University, Changchun,
130118, China

Abstract: Rivers are essential for human civilization and they are threatened by multiple anthropogenic stressors.
Microbes are suggested as sensitive bioindicators that actively respond to various disturbances in rivers. We
conducted physicochemical parameters analysis, 16S rRNA amplicon sequencing and real-time quantitative
polymerase chain reaction to explore the impact of human inputs on the bacterioplankton communities within a
tributary of the largest river flowing through a megacity in northeast China. Agriculture largely accounted for the
alteration of diversity and functions of the microbial communities. Furthermore, nutrients were significantly declined
at the reservoir outlet, and WWTP effluent discharge caused changes in the river microbial community. NH3-N and
NOs5™-N were the main environmental factors that drive the shift of the bacteria community, and rare taxa played a
more important role in the response to environmental changes compared with the abundant ones. The occurrence of
the human-specific fecal indicator was mostly derived from agriculture, and its increase in relative abundance was
observed in the effluent. Thus, our study provides guidance for ecological assessment and management of rivers by

revealing the response pattern of river bacterioplankton to multiple types of anthropogenic stressors.

Keywords: Anthropogenic inputs; Wastewater treatment plant effluent; River ecosystem; Bacterioplankton
communities; 16S rRNA gene sequencing
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02 Development of a quantitative structure-activity relationship
model for predicting generation quantum yield of hydroxyl radical

from dissolved organic matter
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Abstract: Dissolved organic matter (DOM) was shown to generate hydroxyl radicals (*OH) through the excited
triplet states of DOM in natural water. In this study, the *OH quantum yields (@.on) of 17 DOM-analogs and a
commercial DOM, Suwannee River fulvic acid (SRFA), were determined by photochemical experiments. The
calculated @.on values for the selected DOM-analogs vary from (1.01 + 0.33) x 107 to (59.02 + 1.43) x 107, A
quantitative structure-activity relationship (QSAR) model for predicting ®.on was constructed and the established
model was proven to have a proper goodness of fit, robustness and predictive ability. The QSAR model was
successfully used to predict the @.on value of SRFA. Mechanistic interpretation showed that the electron distribution
and the electronegativity of DOM are the most important factors that determine the generation of *OH. The results
of this study are of importance for understanding the generation of *OH from DOM and provide a potential tool for

the prediction of @.on of DOM isolated from natural waters of different sources.

Keywords: Dissolved organic matter; Hydroxyl radical; Quantum yield; Quantitative structure-activity
relationship
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03 Study on the treatment efficiency of cosmetics production
wastewater and membrane fouling mechanism using electrode

ultrafiltration membrane bioreactor

Lanhe Zhang'*, Lu Wang!, Yuning Zhang', Shijie You 2, Jingbo Guo®
1. School of Chemical Engineering, Northeast Electric Power University, Jilin 132012, China
2.School of Environment, Harbin Institute of Technology, Harbin 150090, China
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Abstract: Membrane fouling affects membrane flux and removal efficiencies of the pollutants in the membrane
bioreactor (MBR) and it is an urgent task to solve the membrane fouling problem. In this study, electrode
ultrafiltration membrane bioreactor made of hollow fiber membrane built-in electrodes was used to relieve the
membrane fouling and treat actual wastewater of cosmetic production. Removal efficiencies of the pollutants, sludge
activity and the composition changes of extracellular polymeric substances (EPS) were analyzed, and the formation
mechanism and control measures of membrane fouling were explored. The results showed that removal efficiency
of COD was 85.1% in the electrode ultrafiltration membrane bioreactor A (MBRA) when the current intensity was
10 mA under 800mg/L of influent COD, and its removal efficiency increased by 4.43% compared with ultrafiltration
membrane bioreactor B without external current (MBRB). The electric field membrane effect formed by applied
current could reduce the content of PN, PS and HA in the cake layer and they only accounted for 61.27%, 78.37%
and 34.85% of cake layer in the MBRB. The resistance growth rate of cake layer in the MBRA was much lower than
that in the MBRB, and the transmembrane pressure (TMP) reduced by 50%, which greatly extended membrane
operation cycle and reduced the frequency of membrane cleaning. After 90 days of operation, specific surface areas
of electrode ultrafiltration membrane and ordinary ultrafiltration membrane declined by 56.9% and 78.8%,
respectively. Therefore, the electrode ultrafiltration membrane had strong anti-fouling performance, and its service

life was significantly increased.
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Keywords: wastewater treatment; membrane bioreactor; electrode ultrafiltration membrane; membrane fouling;
extracellular polymeric substances
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04 The effect of ZVI/Fe* coupling on the performance of anoxic

sludge and its recycling

Lanhe Zhang, Mingshuang Zhang, Yaling Liu, Qingyi Lai, Hongyu Si
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Abstract: The ordinary activated sludge process had low mud-water separation efficiency and low removal
efficiencies of the pollutants. Zero-valent iron (ZVI) and Fe3+ were added into the activated system and combined
to improve flocculation ability and effluent quality in anoxic zone. The effects of ZVI/Fe3+ on the removal
efficiencies of nitrogen and phosphorus were discussed, and the contact angle, Zeta potential and particle size of
the sludge were analyzed. The changes of ZVI crystal structure and element valence were investigated using X-ray
diffraction (XRD) and X-ray photoelectron spectroscopy (XPS), respectively. The results showed that ZVI mainly
improved the removal of COD and phosphorus by enhancing electron transfer rate of sludge, and Fe3+ promoted
the hydrolysis and acidification of sludge. Nitrate nitrogen was removed by ZVI/Fe3+ under biological and
chemical action. Removal efficiencies of COD and TP were the highest (72.66% and 98.66%, respectively) under
10 g/L of ZVI and 10 mg/L of Fe3+, and removal efficiency of nitrate nitrogen was directly proportional to ZVI
content. The flocculation performance of single Fe3+ was better than that of single ZVI. Sludge particle size, Zeta
potential and hydrophilicity increased under the combined action of ZVI/Fe3+. Fe203 and Fe304 were formed on
the surface of ZVI, which improved removal efficiencies of the pollutants and sludge flocculation. The addition of
Fe3+ did not change main crystal structure and surface element valence of ZVI. ZVI could be recovered and the

reused ZVI still had the ability to remove the pollutants.
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Nanjing 210023, China.

3. School of Chemistry & Chemical Engineering, Ocean University of China, Qingdao 266100, China

Abstract: Exposure to carbon nanotubes can affect animal growth and gut microbiota are closely related with lipid
metabolism of animals, but the roles of gut microbiota in the adverse effects of carbon nanotubes on fish growth
remain unknown. In this study, juvenile goldfish (Carassius auratus) was exposed to 0-1000 pg/L carboxylated
multi-walled carbon nanotubes (MWCNT-COOH) for 28 d to investigate the correlations of fish gut microbial
community shift with the induced toxicities. MWCNT-COOH was found to induce histopathological and oxidative
damages to liver. Fish body weight and liver weight decreased after the MWCNT-COOH exposure at any dose for
14 d or longer time (p < 0.05). Pyrosequencing of 16S rRNA gene amplicon showed that the MWCNT-COOH
exposure greatly disturbed gut microbial community structure of the fish by increasing the relative abundance of
Bacteroidetes phylum and Bacteroides genus and inhibiting Proteobacteria and Firmicutes phyla and Vibrio genus.
Correlation and network analyses consistently indicated that the liver weight and body weight changes were
positively correlated with the alterations of Firmicutes/Bacteroidetes ratio and negatively correlated with the increase
of Bacteroidetes and Bacteroides abundance. Our results suggested that MWCNT-COOH inhibited fish growth by

modulating the intestinal microbiota and subsequently disturbing the lipid metabolism.
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06 Photo-induced degradation and toxicity change of
decabromobiphenyl ethers (BDE-209) in water: Effects of dissolved

organic matter and halide ions

Fangyuan Cheng!, Jiale He', Ya-nan Zhang!"
1. School of Environment, Northeast Normal University, Changchun 130117, China.

Abstract: BDE-209 is a widely used brominated flame retardant that is ubiquitous in the aquatic environment,
especially in marine water. However, photodegradation of BDE-209 in seawater is still not fully understood. In this
work, the photodegradation kinetics of BDE-209 in water was studied and the effects of seawater dissolved organic
matter (S-DOM) and halide ions (C1~, Br") were evaluated. S-DOM inhibited the degradation of BDE-209 through
dynamic quenching and light shielding effect. However, with the coexistence of S-DOM, CI” and Br~, the
photodegradation of BDE-209 was significantly promoted. The promotional effect is attributed to the generation of
excited triplet state S-DOM, singlet oxygen, and reactive halogen radicals. The results of density functional theory
calculation showed that Cl addition reaction on C-Br sites of BDE-209 is the main reaction pathway of BDE-209
with chlorine radical, which leads to the generation of mixed C1/Br substituted intermediates. The acute toxicity and
estrogenic effects of BDE-209 solution were enhanced during simulated sunlight irradiation. These results indicate
that the environmental factors in seawater play important roles in the photodegradation of BDE-209, and contribute

to the potential ecological risks of PBDEs in the marine environment.

Keywords: Dissolved organic matter; Decabromobiphenyl ethers; Halide ions; Photodegradation; Toxicity effect
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07 Simulated sunlight-induced inactivation of tetracycline resistant

bacteria and effects of dissolved organic matter
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1. Northeast Normal University, Changchun, 130024, China

Abstract: The transmission of antibiotic resistance in surface water has attracted much attention due to its increasing
threat to human health. The role of sunlight irradiation and the effect of dissolved organic matter (DOM) on the
transmission of antibiotic resistance are still unclear. In this study, photo-inactivation of antibiotic resistant bacteria
(ARB) was investigated using antibiotic resistant E. coli (AR E. coli) that contained the tetracycline resistance gene
(Tc-ARG) as a representative. The results showed that AR E. coli underwent significant photo-inactivation due to
the membrane damage induced by direct irradiation and by the generated reactive oxygen species. Simulated sunlight
irradiation specifically suppressed the expression of tetracycline resistance, which is attributed to the destruction of
tetracycline-specific efflux pump. Tetracycline inhibited the photo-inactivation of AR E. coli due to its selective
pressure on tetracycline resistant E. coli and competitive light absorption effect. Suwannee River fulvic acid (SRFA),
a representative DOM, promoted the inactivation of AR E. coli and further inhibited the expression of tetracycline
resistance gene due to the generation of its excited triplet state, singlet oxygen, and hydroxyl radical. The
extracellular Tc-ARG also underwent fast photodegradation under light irradiation and in the presence of SRFA,
which leads to the decrease of its transformation efficiency. This study provided insight into the sunlight-induced
inactivation of ARB, which is of significance for understanding the transmission of tetracycline resistance in surface

water.

Keywords: Antibiotic resistant bacteria; Photo-inactivation; Tetracycline resistance; Dissolved organic matter;
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Abstract: Environmental estrogen is considered to be a category 1 carcinogen by the World Health Organization.
Removal of environmental estrogen is an urgent environmental hot issue. We isolated a strain that can degrade the
steroid estrogen estrone (E1) and 17f-estradiol (E2) from the sewage treatment plant and named it DH-SO1. The
genomic structure and genetic characteristics of this strain was investigated. The genome of this strain consists of a
52,56,558 bp circular chromosome with 4,874 coding genes in total. Among the metabolic genes, there are fixed as
many as 853 genes related to the metabolism of terpenoids and ketones. 13 related genes involved in the degradation
process of steroid estrogen, encoding 9 types of sterol estrogen degrading enzymes, including benzene ring-opening
catechol 1,2-dioxygenase, 1 type of sterol core degrading enzyme and 7 types of sterol side chain degrading enzymes.
The existence and expression of 9 types of sterol estrogen degrading enzymes encoded by these genes, such as
acetyl-CoA synthase, acyl-CoA transferase and acyl-CoA dehydrogenase, were verified by PCR and RT-PCR. Under
E1 and E2 sole carbon source culture conditions, 6 and 5 sterol oestrogens degrading enzyme-related genes were
increased respectively. Cultivation experiments showed that the degradation rates of E1 and E2 in the strains reached
93.47% and 93.2%, respectively. This study upheld the ability of this strain to degrade steroid estrogen at the genomic

level.
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Abstract: The annual phosphorus recovered by the sewage treatment plant can meet 15-20% of human phosphorus
demand. At present, the side-flow phosphorus recovery process based on enhanced biological phosphorus removal
(EBPR) process has the disadvantage of low recovery efficiency. Kodera; Tian et al. enriched the phosphate recovery
solution to 110-130 mg-L"! with the biofilm method at the influent phosphorus concentration of 5-16 mg-L! and the
carbon source dosage of 500-900 mg-L-!. The phosphorus concentration of urban sewage influent in China is
generally low, and the concentration in the southern region is about only 3-5 mg-L-!. Studies have shown that under
low phosphorus loading/low concentration, the growth of phosphate accumulating organisms (PAOs) may be
inhibited, leading to glycogen accumulating organisms (GAOs) as a dominant species, thus, leading to the collapse
of the biological phosphorus removal system. In this research, a BSBR reactor with alternating anaerobic and aerobic
mode was operated under the condition of low phosphorus concentration (2.5 mg-L") to investigate the phosphate
enrichment, recovery efficiency, and carbon source consumption. Also, the variation of the dominant microbial
community in the system was reviewed by high-throughput sequencing to verify the feasibility and performance
of BSBR for the treatment of municipal wastewater with low phosphate concentration.

A BSBR reactor with an effective volume of 8L and phosphorus concentration of 2.5 mg-L-! was simulated. In the
aerobic stage, the phosphorus was absorbed and discharged. In the anaerobic stage, the recovery solution and the
substrate solution (COD=100 mg-L-") were pumped into the reactor to release phosphorus. At the end of the
anaerobic phase, the phosphorus recovery solution flowed into the recovery tank (the recovery solution was
reused),the BSBR process completes one cycle. Then, changed the system to the aerobic stage again for the
phosphorus absorption and moved in circles. After several cycles, high-enriched phosphorus recovery solution was
obtained.

After 40 days, the phosphorus removal rate in the aerobic stage can be stabilized at more than 80% when the biofilm
was cultured under conditions of 10 mg-L"! phosphorus concentration in aerobic influent, 4-6 mg-L! dissolved
oxygen in aerobic phase, and 200 mg-L' COD in anaerobic phase. After acclimination, the influent phosphorus
concentration was reduced to 2.5 mg-L-!, the anaerobic COD concentration was kept to 100 mg-L, and the dissolved
oxygen was controlled to 6-8 mg-L-!. The phosphorus concentration in the effluent could be maintained below 0.5
mg-L-!. After about 60 cycles, the average phosphorus concentration of the phosphorus recovery solution in the
recovery tank can reach 75.842.9 mg-L!, and the enrichment factor has reached 30.3 times. The average phosphorus
recovery efficiency reached t064.5% based on the total dissolved phosphorus, and the average recovery rate of TP
reached t072.8%. The Cupt/Prel (COD per gram of phosphorus recovered) was 37.3+2.6 mg-P/mg-COD. The various

indexes indicated that this phosphorus recovery system is better than the previous literatures.
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High-throughput sequencing showed that the dominant phyla were Proteobacteria, Bacteroidota, and Chloroflexi.
The relative abundance of Proteobacteria increased from 22.64% of the seed sludge to 70.05% of the domesticated
sludge after 40 days of cultivation and finally stabilized at 58.05% with the decrease of influent phosphorus
concentration from 10 mg-L-!' to 2.5 mg-L"!. Previous studies have shown that proteobacteria is a phylum that
contains common PAOs groups such as Rhodocyclaceae and Moraxella: the key microorganisms in biological
phosphorus removal and exogenous biodegradation. At the genus level, there were 18 genera with abundance > 2%.
After 130 days of stable operation in the reactor, the dominant genera Candidatus Competibacter, Flavobacterium,
Saprospiraceae, Thiothrix, et al., were determined Flavobacterium and Thiothrix were reported as PAOs, and their

relative abundance increased from 0.49% and 0.00% to 16.88% and 3.30%, respectively.
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and mechanism
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Abstract: Wastewater reuse has been progressively popular as a practical method for protecting aquatic environment
and water sources. In this work, the chlor(am)ine-UV oxidation was employed to enhance membrane system
performance during potable water reuse. The achievements were comprehensively evaluated from the aspects of
membrane fouling mitigation and organic matter removal. The various dosages of chlorine and UV irradiation were
applied and the effects of typical inorganic species in wastewater effluent were considered as well. It was suggested
that the chlor(am)ine-UV oxidation could significantly promote the normalized flux by 94.9% under the condition
of 10 mg-L1/960 mW-cm (chlorine dose and UV irradiation density). And the certain lower concentration of
inorganic pollutant in wastewater effluent could further prevent the membrane fouling accumulation, especially for
the reversible and total fouling resistances. The model fitting of filtration flux revealed that the combination of pore
blockage and cake filtration was responsible for the mechanisms of fouling formation, and the transition moment
was adjusted by the oxidation process. The characteristics of dissolved organic matter were modified as well, which
were positive for the improvement of membrane effluent quality and security. The results demonstrated that the
combination of the chlor(am)ine-UV oxidation and ultrafiltration could be a promising alternative for efficient

wastewater recycle and reuse.

Keywords: Chlor(am)ine-UV oxidation; ultrafiltration; membrane fouling; potable water reuse;
micropollutants
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Abstract: Photo-assisted microbial electrosynthesis system (MES) is a promising technology to reach the
sustainable carbon neutrality goal by combining photocatalysis with bioelectrochemical system for valuable biofuels
(e.g. acetate) production from inorganic carbon. It is thus imperative to explore efficient photocatalysts with excellent
biocompatibility for acetate production. Manganese ferrite (MnFe2O4) combined with graphitic carbon nitride (g-
C3N4) is a biocompatible candidate (MnFe204/g-C3N4) but with poor photocatalytic performance. Herein, the
MnFe204/g-C3N4 after urea treatment achieved reproducible and superior transient photocurrent responses, 2.8
(MnFe204/g-C3N4 without urea treatment), 14.1 (MnFe2O4) and 18.5 (g-C3N4) times of the controls. Moreover,
photoluminescence further demonstrated the high carrier separation efficiency of the urea-treated MnFe204/g-C3Na.
Urea treatment broadened the light absorption range of the heterojunction, which in turn sufficiently utilized visible
light for acetate production from inorganic carbon through a Z-scheme mechanism. The assembling of the urea-
treated MnFe204/g-C3N4 with Serratia marcescens achieved a 8.5 £ 0.6 mM/d acetate production with a CEacetate 0f
96 + 3% under simulated sunlight, appreciably higher than the controls of MnFe204/g-C3Na without urea treatment
(acetate: 3.6 + 0.3 mM/d; CEacetate: 71 £ 4%), abiotic MnFe2O4/g-C3Ns (absence of any acetate), absence of
illumination (acetate: 3.3 + 0.3 mM/d; CFEacetate: 67 + 3%). Cyclic voltammetry demonstrated the more positive
reduction onset potential (—0.31V) and the higher maximum reduction peak current (—2.77 mA) for acetate on the
urea-treated MnFe204/g-C3Na photocathode, compared to the urea-untreated control (potential: —0.31V; current:
—1.27 mA), confirming the improved interaction between electrotroph and photocatalysts for acetate production by
urea treatment. This is the first study that evaluated the enhanced photocatalytic performance of MnFe2O4/g-C3Na
photocatalyst by urea treatment, and thus provides an alternative and ingenious strategy for efficient acetate

production from COz sequestration.
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12 Water quality characteristics and microbial diversity analysis of

Mopanshan Reservoir
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Abstract: Water source reservoir plays a vital role in ensuring the drinking water health of urban residents and
maintaining sustainable economic development. In order to explore the water quality characteristics of Mopanshan
Reservoir and the relationship between water quality and microbial community changes, the physical and chemical
indexes of water quality of Mopanshan Reservoir were analyzed, and the characteristics of microbial diversity and
community structure were analyzed by using high-throughput sequencing technology. The results showed that the
main exceeding standard index of water quality of Mopanshan Reservoir in 2019 was total nitrogen. Except April,
the total nitrogen in other months exceed the standard, and the concentration was 1.25 ~2.22 mg / L. The microbial
communities in the water body and sediments in the reservoircenter and before the dam were composed of 441
genera. The microbial diversity in sediment was higher than that in water, The order of microbial diversity was N1 >
N2 > S2 > S1, Redundancy analysis (RDA) showed that total nitrogen (TN), dissolved oxygen (do) and water
temperature (WT) were the main water quality factors affecting the microbial community structure of Mopanshan
Reservoir. The purpose of this study was to provide theoretical basis and data support for the microbial safety

indication of water supply in Mopanshan Reservoir.

Key Words: Mopanshan Reservoir, Characteristics of water supply quality, High throughput sequencing
technology; Microbial community structure; Microbial diversity
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13 Prediction of organic compounds adsorbed by PE and CPE

microplastics in freshwater based on QSAR method

Bingxin Gui, Xiaotian Xu, Limin Su *
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Environment, Northeast Normal University, 2555 Jingyue Street, Changchun, 130117, Jilin, PR China

Abstract: Microplastics (MPs), a growing class of emerging pollutants in the environment, have attracted
widespread attention due to their adsorption properties. Recent research on MPs has mainly concentrated on seawater,
and little work has been conducted on freshwater. Investigating and predicting the adsorption behavior of organic
pollutants by MPs are necessary in freshwater. In this study, the adsorption behavior of 13 organic chemicals by
polyethylene (PE) and chlorinated polyethylene (CPE) MPs was determined under freshwater conditions. Results
shows the majority of the organic chemicals exhibit no distinctive differences in their adsorption on two MPs.
However, the adsorption of polycyclic aromatic hydrocarbons (Phenanthrene and Naphthalene) and 1,2,3,4-
tetrachlorobenzene on CPE is obviously stronger than that on PE, and the result is a counter for two pesticides
(Tricyclazole and Triadimefon). Quantitative structure activity relationship (QSAR) analysis was performed for the
prediction of adsorption capacity. A QSAR model with acceptable performance (R? = 0.8586) was built to predict
the adsorptive affinity (expressed as logKa) of organic compounds on the PE MPs via multivariable linear regression
(MLR) on forty-nine determined and collected data. The model suggests that the octanol/water partition coefficient
(logKow) and excess molar refractive index (E) play dominant roles in the adsorption process. The higher the
hydrophobicity of the compound, the greater the adsorption capacity of PE to it, and the interaction of the » and #
electrons of the compound with the microplastic also has an effect on adsorption. A QSAR model with satisfactory
performance (R? = 0.9302) was also established for logKq values from CPE MPs in freshwater by using 13 adsorption
data determined. The result shows that the octanol/water partition coefficient (logKow) and the most negative charge
on Cl atom (Q"max, c1) play a decisive role in the adsorption. Again, the higher the hydrophobicity of the compound,
the stronger the CPE adsorption capacity for it. Compounds with Cl atoms in them may repel the Cl groups in CPE.
The findings can provide a scientific basis for the risk assessment of waters contaminated by MPs and organic

pollutants.
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14 Development and evaluation of a ceramic diffusive layer based

DGT technique for measuring organic micropollutants in seawaters
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Abstract: Diffusive gradients in thin-films (DGT) technique has been well demonstrated as a robust tool for
measuring organic micropollutants (OMPs) in the aquatic environment. However, potential adsorption of the OMPs
on organic polymer filters and flow rate of waters can affect the measuring results of the DGT method, hence tedious
work should be conducted to reduce these interferences. In the present study, a novel DGT technique coupled with
a ceramic diffusive layer was developed to measure the OMPs in seawaters. The ceramic diffusive layer exhibited
adsorption inertness to the OMPs with various logKow values. Moreover, the ceramic diffusive layer based DGT
technique was proved to be less affected by the flow rate than the traditional DGT with agarose diffusive layer. The
developed DGT device exhibited kinetic accumulation for the targets during a 6-d deployment, and measurement of
the OMPs by the DGT method was independent with pH and ionic strength. Finally, the developed DGT sampler
was applied in coastal waters of Dalian, and eight OMPs were detected with levels ranging from 1.58 to 13.1 ng/L.
The development of the ceramic diffusive membrane can lead to simplification of the DGT applications, promoting

the progress of the OMPs monitoring technology.
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15 Tracking Cryptosporidium in urban wastewater treatment plants

in a cold region: occurrence, species and infectivity
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Abstract: This study was designed to investigate the occurrence, species, infectivity and removal efficiency of
Cryptosporidium spp. across typical wastewater treatment train. Samples from different process units were collected
seasonally and synchronously from four wastewater treatment plants (WWTPs) in Northeastern China. Live
Cryptosporidium oocysts was identified in most samples from both influent (97.50%) and effluent (90.00%)
wastewaters of the four WWTPs, at an average density of 26.34 oocysts L' and 4.15 oocysts L™, respectively. The
overall removal efficiency was 84.25%, and oocysts were mainly removed (62.01%) by the modified secondary
sedimentation process. Ten Cryptosporidium species were identified in the effluent samples. C. andersoni, C. bovis,
and C. ryanae were the three most prevalent species. Oocyst viability assays indicated that the primary and secondary
wastewater treatments did not reduce excystation rate (varied in the range of 63.08-68.75% in 2 hour), but the
excystation rate declined to 53.31% in the effluent after disinfection. It is worth noting that the Cryptosporidium
oocysts displayed higher infection intensity in the cold season (winter and spring) compared to that in summer and
autumn. The influences of environmental temperature on virulence factors of Cryptosporidium were further
examined. We found that more extracellular secretory proteins (ESPs) were bound on the oocyst surface and that
several virulence genes were expressed relatively strongly at low temperatures, both of which could facilitate oocyst
adhesion, invasion, and host immune evasion. This work can be considered an important step towards more accurate
panoramic recognition of Cryptosporidium risk reduction in WWTPs, and especially highlights the potential health

risk associated with Cryptosporidium in cold regions/seasons.
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16 Low-intensity ultrasound assisted iron-dependent autotrophic
denitrification by alleviating cell-iron mineral aggregation induced

by Fe(II)-oxidizing products
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Abstract: Autotrophic iron-dependent denitrification (AIDD) process has garnered increasing interests as a
proposed alternative to remove nitrogen from wastewater with a low carbon to nitrogen ratio. However, recent
studies have shown an inevitable deterioration of AIDD performance caused by the aggregation of microbial cells
and iron-bearing minerals, making it difficult to achieve a long-term stability of this process. Here, this work
develops a simple method to resolve such a problem by adopting low-intensity ultrasound treatment. Batch results
reveal that the aggregation of cells and iron-bearing minerals in Fe(Il) oxidation process induced a cumulative
inhibition on the activity of AIDD sludge. Extracellular polymeric substances played a glue-like role in the cell-iron
mineral aggregates, where microbial cells were caged. Sonication was found to efficiently recover the AIDD activity
by disintegrating such aggregates rather than stimulating the microbial metabolism. Moreover, the low-intensity
ultrasound assisted AIDD bioreactor exhibited an advantageous nitrogen removal performance compared to the
control bioreactor. An intermittent sonication of 5 min promoted the nitrogen removal efficiency of the AIDD
bioreactor from 39.0% to 68.4% and maintained relatively stable operation for two weeks. Overall, the ultrasonic

treatment seems to be a promising way to support the development of AIDD process.

Keywords: Autotrophic iron-dependent denitrification (AIDD); low-intensity ultrasound; wastewater treatment;
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supercapacitive E-Fenton system for sulfamethoxazole degradation
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Abstract: Novel reduced graphene oxide carbonized aerogel (RGO-CA) was used as the electrodes in a neutral
supercapacitive Electro-Fenton (SEF) system to achieve degradation of sulfamethoxazole (SFX). Poriferous RGO-
CA material was fabricated by a multistage carbonization method, leading to a good conductivity (28.42 Sm™! with
5 mg mL™! GO), high surface area (2321 m? g'!) and a specific capacitance of 310 F g! at 0.2 A g'! in a two-electrode
setup. The maximum energy density of RGO-CA was 19.8 W h/kg at a power density of 125 W kg™! and 90.2%
capacitance was retained after 10000 cycles of charge-discharge at 5 A g’ After 24 h treatment in SEF system, the
total degradation rate of SFX was 98.1%. The total organic carbon (TOC) removal efficiency of SFX was 90.2%.

This RGO-CA electrode demonstrated a great potential for the SEF system to remove antibiotics in water.
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18 Oxygen and nitrate/nitrite: the key parameters for the enrichment

of denitrifying methanotrophs

Jiagi Wang', Mingyue He', Yufen Li', Baolan Hu'
1. Department of Environmental Engineering, Zhejiang University, Hangzhou 310058, China

Abstract: Denitrifying anaerobic methane oxidation (DAMO) process uses methane as electron donor to reduce
nitrate/nitrite to dinitrogen, which is a potentially efficient, low-cost and clean biological nitrogen removal
technology. However, incredibly slow microbial growth and process start-up severely limit the application of this
promising process. To achieve rapid microbial enrichment and reactor start-up, a series hollow-fiber membrane
biofilm reactor (HfMBR) was operated to investigate the influence of oxygen and substrates nitrate/nitrite on the
enrichment of DAMO microorganisms. The reactor was run for 90 days and finally achieved the nitrate removal rate
of 9.1 mg N L' d"! without nitrite and ammonia accumulation. Compared with the inoculum, the abundance of
DAMO archaea and DAMO bacteria increased 92.9 and 136.6 times respectively at the end of the enrichment, and
the relative abundance increased 65.4 and 340.7 times, respectively. 40-240 um biofilms were formed in the series
HfMBR at the end of the enrichment and the biomass decreased from the first to the fifth unit in sequence. The
results indicated that oxygen and low nitrate concentration significantly inhibited the growth of DAMO archaea
while DAMO bacteria could tolerate high dissolved oxygen concentrations and low substrate concentrations. This
work provided theoretical guidance for the rapid enrichment of DAMO microorganisms and contributed to the

application of methane-dependent denitrification process.
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19 Pilot-scale evidence of mainstream nitrogen removal via a novel
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mechanisms and microbial community
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Intented lournal: Frontiers of Environmental Science & Engineering

Abstract: The increasingly stringent nitrogen discharge limit with minimized energy consumption and carbon
footprint has become a great challenge for wastewater treatment. Anammox is regarded as the most attractive
biological treatment, which converts ammonia (NH4"-N) and nitrite (NO2™-N) to nitrogen gas (N2) directly under
anaerobic condition. However, it still faces the major bottleneck of instable nitritation as pretreatment for oxidizing
NH4"-N to only NO2-N. Partial-denitrification (PD) coupling with anammox (PD/A) is emerging as a promising
technology due to the relatively stable NO2™-N production, less organic carbon demand, and high-level nitrogen
removal performance. Current studies have been based on small-scale reactors in the laboratory with simulated
wastewater. In this study, the pilot-scale PD/A for municipal wastewater treatment was developed for the first time.
The microbial mechanisms and population structure were comprehensive analyzed.

Methods and materials: The municipal wastewater from wastewater treatment plant in Beijing was used as influent.
The average NH4™-N and COD was 47.8 mg/L and 152.3 mg/L during the experiment. Two sequencing batch reactor
with working volume of 10 m* and 8 m? were started up for nitrification and PD/A, respectively. The nitrifying SBR
was operated as anoxic and aerobic condition. The PD/A SBR was operated under a consisted anoxic stage, which
was fed with the effluent of nitrifying SBR and the raw water with a volume ratio of 3:1.

Result and discussion: A pilot scale PD-A process was established by adding anammox activated sludge to a stable
PD reactor; When the influent TN is about 37.6mg/L, the removal rate of TN can get 74.9%. Otherwise, the
contribution ratio of anammox in TN removal is 64.5%. The stable NO2-N accumulation in the PD process is the
key factor of denitrification in the system with the NTR more than 80% in the typical cycle; Thauera is always
dominant in the microbial community with the relative abundance 13.58%; Candidatus brocadia is the main
anammox functional bacteria in the system. In long term operation, its proportion in the microbial community has
increased from 0.96% to 1.55%. The abundance increase is an important guarantee of anammox activity under the
water quality and temperature fluctuation; Compared with the traditional nitrification/ denitrification process, the
PD-A has lower sludge output, which would reduce the energy and cost for sludge treatment in the practical
application process and can get higher economic value and environmental benefits.

Therefore, the novel integration of PD/A has great potential for efficient low-strength wastewater treatment with low

land occupancy and desirable effluent quality, which required low organic carbon source and aeration energy.
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hydrolysis of polysaccharides
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Abstract: A series of heteropolyacid (HPA) functionalized graphitic carbon nitride (g-C3N4) HPA/g-C3N4 (n wt%,
n means the loading amount of HPA on g-C3N4, n = 20, 25, 30 and 35) was synthesized, which was evaluated their
catalysts in conversion of polysaccharides as cellobiose, sucrose, starch and cellulose. The high yield (58.6%) of 5-
hydroxymethylfurfural (5-HMF) was obtained in one-pot upon H3PW12040(HPW)/g-C3N4(30) at 100 % cellulose
conversion, which was contributed to the nature of HPW/g-C3N4(30) with (1) the coexistence of Br@nsted acidic
and basic sites favoring for cellulose hydrolysis, isomerization of glucose to fructose, hence hydration to 5-HMF;
(2) electron-transfer between g-C3N4 and HPW promoting depolymerization of cellulose, which combined pre-
oxidation and hydrolysis in one-pot. Meanwhile, extra proton was generated during the oxidationreduction between
HPW and g-C3N4; (3) nitrogen groups and hydrophobic cages in g-C3N4 to adsorb cellulose molecules around
active sites of HPW. HPW/g-C3N4 was determined as an efficient, recyclable solid catalyst with high stability and
long duration for highly selectively to 5-HMF in one-pot HPW/g-C3N4(30) in 10 cycles with highly promising in

cellulose conversion
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21 Engineering Enhanced Anaerobic Digestion via Ethanol-type

Fermentation Pretreatment: Mechanisms and Applications

Zhiqiang Zhao* and Yaobin Zhang
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Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China.

Abstract: Conversion of organic wastes to methane via anaerobic digestion has been practiced for more than 160
years. However, the technical bottlenecks derived from the thermodynamic limitations of interspecies
hydrogen/formate transfer (IHT/IFT) between syntrophs and methanogens resulting in the slow fermentation rate,
low methane conversion efficiency and poor stability of system still limit its large-scale application. No engineering
strategy to speed up IHT/IFT for dramatically changing the performances of anaerobic digestion has been developed.
However, simple strategy of pretreating organic wastes to produce ethanol for accelerating and stabilizing anaerobic
digestion has been recently documented in the laboratory and engineering-scale digesters (Fig. 1). Molecular
methods reveal that the change of methanogenic communities is not towards the promotion of IHT/IFT. The most
likely interpretation of these results is that ethanol may not favor IHT/IFT but direct interspecies electron transfer
(DIET) , a novel working mode of interspecies electron transfer that depends on the electrically conductive pili (e-
pili) or multi-heme c-type cytochromes as the electrical connection components. However, further summary and
clarification to understand the enhanced mechanisms and advantages of this engineering strategy are required. In
this study, we summarized the current evidence that anaerobic digestion could be enhanced by intially pretreating
organic wastes to produce ethanol, discussed the link between ethanol and DIET, and emphasized how this

engineering strategy would be better applied in the future.

Digestion Liquid Reflux

Ethanol-type Fermentation Anaerobic -
e = = c.

Figure 1. Schematic diagram on engineering strategies for enhancing anaerobic digestion via

ethanol-type fermentation pretreatment.
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Abstract: This study compared the removal and mineralization of nitrobenzene (NB) by electrolysis using granular
activated carbon (GAC) as three-dimensional (3D) electrodes, ozonation, and the combination of electrolysis, GAC,
and ozone (E-GAC-03). A highly synergetic effect was demonstrated by combining electrolysis, ozone, and GAC,
and able to achieve 95.58% of TOC removal within 120 min due to abundant production of *OH in the E-GAC-O3
process. Interestingly, further study revealed 92.30% of NB removal was due to the oxidation of *OH, and the E-
GAC-Os process could achieve a much higher energy efficient ratio for *OH production compared with other
processes. Besides, the mechanism of *OH generation was explored through quantitatively estimating the
contribution of different reaction paths involved in E-GAC-O3 process. Results demonstrated that electrochemical
oxidation of hydroxyl ion, peroxone reaction, GAC catalyzed ozone reaction, and electro-reduction of ozone
reactions were responsible for 12.50%, 37.50%, 8.75%, and 31.25% of *OH generation, respectively. Moreover, the
durability of GAC in E-GAC-Os process was systematically investigated by reusing GAC for 50 times. It is worth
noting that GAC possessed a very stable activity for transforming ozone into *OH with almost unchanged functional
groups and pore texture during long consecutive recycles in E-GAC-Os process, while the cathode insulation
experiment revealed that replenishing of free electrons from both cathode and inside of GAC was critical for
maintaining the stability of GAC. These findings should be widely considered in the combination of electrolysis
using 3D electrodes and ozone technologies to obtain further improvement of their potential and applicability in
industrial practice. Finally, the removal efficiency of other ozone-refractory organics, Ibuprofen (IBP), Benzotriazole
(BTA), and N,N-Dimethylformamide (DMF) were also investigated while the effects of different water matrices on
NB removal in E-GAC-Os process was studied. All the results suggest that the E-GAC-Os process was efficient and

sustainable for refractory organic wastewater treatment.
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function in Xiangjiang River: the relationship with nutrients

Sha Wu, Wenyu Zhao*
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Abstract: Microbial communities are central components in river ecosystem. They are involved in the transportation
and transformation of certain pollutants including nutrients that discharged to the surface water. The microbial
diversity and composition in rivers can reflect the quality of surface water systems. Yet most of current research
focus on the bacterial diversity and less on the eukaryotes which also play key role in nutrient cycle. In this study,
10 sampling sites along Xiangjiang river were selected, covering the total reaches of Changsha City, China. Both
bacterial and eukaryotic diversity and composition in water and sediments samples were investigated using 16S/18S
rRNA amplicon sequencing. Typical water quality parameters including NH4*N, TN, TP and COD of the water
samples were analyzed to explore the correlation with microbes.

The results showed that the sediments had a higher diversity and richness than water samples. Proteobacteria,
Acidobacteria, Actinobacteria were the dominant bacteria in sediments. While in water samples, the most abundant
taxa are Proteobacteria, Actinobacteria and Firmicutes, with Chloroplastida was the dominant eukaryotes,
indicating that more phototrophic microbes existing in the water column. To predict the ecological function genes
of the bacterial community in different habitats, the FAPROTAX database was applied. The results showed that
bacteria in the water samples had more chemoheterotrophic gene, aromatic compounds degradation genes and
phototrophic gene than the sediment samples. While the latter had more nitrogen-transformation involved genes,

suggesting that sediments are more active in the global nitrogen cycle.
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Abstract: Urban river is a unique ecosystem which plays an important role in the aquatic ecological environment
and the Migration and transformation of nutrients in it. Human activities, besides of sewage discharge, leading to
significant changes in the chemical and biological constituents of surface water, such as eutrophication. River
microorganisms, which have attracted wide attention, play a major role in the biogeochemical nutrition cycle.
However, the effects of human activities on the spatial diversity of microbial communities in urban rivers are
inadequate yet. In this paper, Illumina MiSeq sequencing technology based on 16S ribosomal RNA gene and 18S
ribosomal RNA gene was used to analyze the spatial distribution and structural characteristics of planktic
microeukaryote and planktic prokaryotes in the coastal waters of Xiangjiang River and the tributaries in Changsha,
respectively. Redundancy analysis showed that the distribution of microbial community was affected by many
environmental factors. The results indicated that the physicochemical parameters (TN, NHs-H, TP, DO, pH and
CODcr) had significant effects on the microbial diversity (P < 0.05). Meanwhile, it was found that the microbial
community in the water had obvious spatial variability. The phytoplankton microeukaryotes in the water were
composed of Chlorophyta, SAR, Ascomycota, Rotifers, etc. Chlorophyta dominated the upper and middle reaches
of'the river, while Midiophyceae and Symchlorella increased significantly in the lower main stream. The composition
of planktonic prokaryotes was Proteobacteria, Firmicutes, unclassified bacteria, Actinobacteria, Cyanobacteria,
Bacteroidetes and so on. Proteobacteria and Firmicutes dominated in the upper and middle reaches, while
Proteobacteria and Firmicutes decreased in the lower reaches, while Actinobacteria increased. Moreover, the
diversity of planktonic prokaryotes was significantly higher than that of corresponding microeukaryotes. Our study
improved the understanding of microbial ecology in urban rivers during urbanization and provides data support for

future work.

Keyword: Anthropogenic effects; Surface water; Microbial diversity; Community spatial distribution
The first author: Mengyue Liu (1997), Master (inreading: 2nd master degree) . Field of research: Water environment ecology, E-mail:

Imycs2020@163.com .

Correspondence Author: Wenyu Zhao(1974), Associate professor. Field of research: Water pollution monitoring and control,

environmental ecological restoration, E-mail: wenyuzh@csust.edu.cn .

64


mailto:lmycs2020@163.com
mailto:wenyuzh@csust.edu.cn
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humic acid removal
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Abstract: In this study, a ZIF-8 thin layer deposited on the surface of a hydrolyzed polyacrylonitrile (HPAN)
membrane was used for highly efficient humic acid removal. The thin ZIF-8 layer was synthesized by using a two-
step interfacial synthesis method, based on liquid-liquid interfacial coordination polymerization. The formation of a
continuous ZIF-8 layers was confirmed by X-ray diffraction, Fourier-transform infrared spectroscopy, scanning
electron microscopy, and atomic force microscopy. The effects of the synthesis conditions including reaction time,
precursor concentration, and other operating conditions on the ZIF-8 composite membrane performance were studied
using humic acid solution as organic waste. The results showed that when the reaction time was extended, or when
the precursor concentration was increased, the ZIF-8 layer deposited on the membrane surface became denser.
Compared with the unmodified HPAN substrate, the composite membrane deposited with the ZIF-8 layer showed
better processing ability for organic matters due to the strong electrostatic interaction of organic matter with the ZIF-
8@HPAN membrane and the ZIF-8 particles unique structural characteristics, which shows a great application

prospect for humic acid treatment compared with other membrane technologies.
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26 Microalgae tolerant of boron stress and the accumulation of lipid

and starch
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Abstract: Boron (B) is an indispensable microelement for the formation of ribonucleic acid; however, excess B has
different toxic effects on living creatures. This study investigated the signal regulation during B-containing
wastewater treatment by microalgae. As the core element of quorum sensing signal molecules, B stress triggered
mitogen-activated protein-kinase signaling cascade up-regulation and induced B efflux translocator ABCC up-
regulation and physiological metabolism enhancement to adapt the adverse situation. Microalgae growth was
uninfluenced by 25 mg B/L, and the maximum B removal rate was 1.22 mg/(L-d). B was bonded to protein and
carbohydrate after being uptake. The toxicity of 50 mg B/L resulted in cell viability reduction, organelle damage,
and low B removal efficiency. During the B removal process, microalgae also accumulated lipid and starch, their
productivity was 188.65 mg/(L-d) and 305.35 mg/(L-d), respectively. This study provides a clue of B-containing

wastewater treatment and inspires the signal role in biological remediation.
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27 Rapid charge transfer and pollutant degradation via Z-scheme
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Abstract: Limited peroxymonosulfate (PMS) activation efficiency resulted from slow metal reduction has been a
challenge in SO4™ -based oxidation of organic pollutant. Herein, a Z-scheme nitrogen-defect-rich g-CsN4 embedded
with NiCo0204 catalyst (NiC0204/g-C3N4-Nvac) was elaborately designed to accelerate Ni(IIT)/Ni(II) and Co(IIT)/Co(1I)
cycles for PMS activation. The NiC0204/g-C3N4-Nvae exhibited remarkable enhancement with a tetracycline
hydrochloride (TCH) degradation rate constant (0.1168 min '), higher than those of NiC0204/g-C3N4 (0.0724 min™")
and g-C3N4 (0.0233 min "), respectively. Theoretical and experimental results suggested that N vacancies modulated
electric structure to build Z-scheme-charge-transfer platform for rapid reduction of Ni(III) and Co(III), thereby
accelerating PMS activation for remarkable removal of refractory pollutants. NiC0204/g-C3N4-Nyac exhibited
excellent degradability and corresponding electrical energy per order (EE/O) in different water matrix was evaluated.
Additionally, TCH degradation behavior, pathways and toxicity of products were analyzed, respectively. This work

provided an novel paradigm to design the efficient photo-activator of PMS for environmental remediation.
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Abstract: In this work, oxygen defect-rich pencil-like ZnO nanorods were prepared by a simple hydrothermal
method, and Ag and CDots co-catalysts were further introduced for modification. The morphology, structure, UV-
vis diffuse reflectance, photoluminescence (PL) and electrochemical properties of the as-prepared photocatalysts
were studied by a series of analytical techniques and measurements. The results indicated that pencil-like
morphology and the existence of oxygen defects increased the carrier concentration and promoted charge carrier
separation of ZnO. The introduction of Ag and CDots co-catalysts further improved the electron-hole pairs separation
and visible light utilization of photocatalysts. Gaussian three-peak fitting of the PL spectra proved that the
introduction of co-catalysts also affected the relative content of various oxygen defects in the catalyst. As a typical
pollutant, tetracycline hydrochloride (TCH) was used to detect the photocatalytic performance of as-prepared
catalysts. CDots/Ag/ZnO possessed the strongest TCH removal and mineralization performance, and the possible
degradation mechanism and pathways of TCH were proposed. Furthermore, the consequence of the biotoxicity

assessment showed that the ternary photocatalyst had good biocompatibility and low biotoxicity.
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Abstract: This study uses sulfite(S(IV)) as a reductant to enhance Ultraviolet-ray(UV) persulfate(PS) compound
system to remove carbamazepine(CBZ). The results show that compared with the UV/PS system, the UV/PS/S(IV)
system can raise the degradation efficiency by 10.1%. UV / PS/ S(IV) system under pH=3~11 environment, can
exceed 92% in the degradation rate of CBZ , with wide pH adaptability. When the molar ration of PS:S(IV) is 2:1,
the highest degradation rate of CBZ is 98.1%. Chloride ion(Cl ) and Carbonate ion(CQO3%) show an overall inhibitory
effect on the degradation rate of CBZ. The reaction rate constant of the UV/PS/S(IV) system to degrade CBZ
decreases with the increase of the initial concentration of humic acid(HA). The results of free radical identification
shows that the contribution rate of sulfate radicals to the degradation of carbamazepine was between 63% and 69%,
and it is the main active oxygen species in this reaction. The study on the mechanism of UV/PS/S(IV) system in
terms of degradation of CBZ shows that sulfate radicals the active sites of the olefin double bond of the CBZ structure,
and then are oxidized to form oxygen-containing derivatives in 10 sorts. The degradation pathway is mainly hydroxyl
substitution reaction. This system has good potential in the degradation of such emerging refractory pollutants as

carbamazepine.
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Abstract: The switch of supply water quality has become one of the common practices worldwide as constant efforts
at the operational level have been made to improve drinking water quality via using better source water and/or
upgrading water treatment processes. While the treated water at the treatment plants is of higher quality, it is shown
that the irregular changes in supply water quality might result in water quality deteriorations during distribution,
posing potential risk to consumers’ health. However, until now, our understanding of the impacts of biological
stability in drinking water distribution systems (DWDSs), especially premise plumbing, during switching supply
water quality is still limited. The objective of this study was to determine the effects of supply water quality switching
exhibit on biostability of drinking water in aged household connection pipes (HCPs). The aged HCPs from two
locations in a distribution area supplied by conventionally treated water were assembled into test rigs, and were fed
with three types of water, i.e. conventionally treated water (KA), mixed water (MX), and remineralized RO permeate
(RE), over a period of 18 weeks. ATP assessment and 16S rRNA amplicon sequencing were applied on influents,
effluents after one-week stagnation in HCPs and biofilm samples before and after the pilot experiments. An increase
of the concentration of ATP was observed over the first § weeks in the effluents fed with MX and RE, followed by
re-stabilization as compared to the influents, suggesting the detection of transition effects in terms of active biomass.
In addition, 16S rRNA amplicon analyses results revealed that the drinking water microbiome was structurally
different in influents as compared to effluents after stagnation, and location was also one of the main factors drove
the clustering of effluent samples, which suggests that the destabilization of microbiome in HCPs exhibits effects on

the drinking water delivering in the DWDSs during supply-water quality switching.
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