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01 V5 AEVIR s E RS e K PET 7T

BRI, B BEAR, B A

1. RGO RSB 240, K%, 1300024

OB ORI (] i 2 UL e BOAR ARG R B S SR A 0] o AT 5 DA BE I T V5 KO & TR LT
BRI SR TS Je ARG e, @I B S YR R AE SBR RS 2% R A I BRI TR TG L. B8R T OB JR BT
WAL e RITE O FR 0O 1 T s T i) 5 BR A RE . S5 R, IR INAE I R I R RLAS T Y5 VB B R
VUBEVERE . B AR B B SR AP PR BE 77 SBR RNI#RIZAT 7d J&, T5IRIKIE MLSS AF T 6000 mg/L,
SV AR EAE 35 mL/g Z4: [FIRS, Bokiis e b ARG (EPS) & EAE A I N B2, R Ak
AR T EPS B2, [eMidsH COD. TN H1 TP HV- 2L ERF 04 5 3.2%~5.1%- 10%~13%A1 10%~13%.
15 IR R AN B S R 3 4 UL 5 e 1 PRI T i, R I RE B8 5L TS e 1K) B

REEE  LFERISYE: TSIRAENIR: ks PRANRGY: PR N g

H—eH: Bi(1998), %, fEiE: WIEBRAE. AR IFEBRIGYE. E-mail: 729617255@qq.com

“SEEMEE . WEE1990), &, WP, Yl SR AV S ISR, B-mail: 18186845029@126.com
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02 RIS R AKERY XH4E (1D Hzhas
TR BE AT AR KL AT 5T

7 ms ', 2R, AR

1. HERKFAESAEEZEE TS =0 XA S E s =, HK, 400044

B KILRENESEGRYAEA™L, RhELEE (T 237 EEER. Bk, #1711 S50 L
(IR AN AR R R HE T1 ¥5 Gt 548 SRR (1R e B SRR S0 ARHIF FE 8 1 W B A 22 AP 3l 70 27 S
T G2 R, DUE B R RIS T T1 (D) B BRI/ R CBHR. R Ak
WA ERBIESTRE RIS 712 RN, SRADGE R A S T SRR TR/ BRI T1 (D iR iR
XA FORENLH . SEIGEE RRY], HIAEE T1 IRBEAILE, PREE pH (X R T1 (1) 855 W0Fh T oM oA A SRR
Wio T1 (1) ERR/BRUCED P LI OR B T2 200 L AR I 45 &) Ffh (=MeOHT1 F1=MeOT10H ). FRMHIFEHE 1K A 1FH
BFTTL (D ET LR (Kivom=0. 00570. 018 min ). R LR i) 0 SEUMR BS F0 26 0 AL ¥ J2 k0 42

ETTL (D T REAREE, WET T1 (D RPSERE RN Chwono=1. 23272.917 min), FH4EE 71 Y%t

B—{e&: BRMS(1996), MR 55, i (FES: WEFRAD. R ELEITEE. E-nail: cwp@stu. cqu. edu. cn
BEEE: SR/ 0986), A B, % MLl WK iR, UHrm: KSR SR REEH], SIS R, BEK

4, E-mail: hfxl-hit@163. com
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03 ETXUPTBiF & JIHLH| pys /KA I AR 5 id
N SR AR 5T

B, w2

W

LOEEE, R AR

e

LI RFIMESRIRFEE, HUM, 310058
2. WIAKGESREHERRERERAERLEE, HM, 310058

3. HTAEKSREFIEHG, HM, 310058

W OB VoK) s R e s bR B TR 1, HEAEE TR R AR . AR RS o B
TR O Bl & JaMLAI (Dual-stage Attention mechanism, DA) 5 #1iE1Z % 4% (Long Short-Term Memory network,
LSTM) BEM 5K AL B KK B TRy . 45 K8, DA-LSTM XftH7K COD. TP. TN Fitill R2 43l >4 0.98.
0.95. 0.87, AHELXTHEZL (LSTMD 43 HUHETF 5.10%- 2.11%. 14.77%, MREE R2 /3 HIHEFFE 0.90, 0.92. 0.82, K
DA-LSTM A RAFHITRIAERE . ZAkbk . B HbE. SN DA S5M0 R B, BN 2 AT AR 5 A 2 S 5 38 17 b i %
U SR o AR (it (R LE LSTM 27 13.18%), PEACKFAERTE A BE s o 1] 2= T st K A2 B8 7 (il
96 h #2168 h), AHEL LSTM MRS B2 5 SR E 73 A TH 14.36% 5 15.31%, EEIRER/R TA BE HE MR E
SeHE I L AE B TR KN RBC R . 45 LR, DA-LSTM A7 K I T AZ 58 B ST 158 OISR A L %
RAFE TG RE . AV, St S I ARRRE, RBAE SR TS /KA P I 2 4 R i SR kIS 1T

REER WEEHIGAKMNEL s RS RN YRR H KK T

B—VeF: B, B, BERE. B A TSAKACEE B bl . E-mail: 18794106739@163. com

wBERE: AR, 5, ftd, #3%. MR KEGYRERSEE. Email: felix79cn@zju. edu. cn



04 JGiEA . HEEIZHEE I B A TR H KA
B A VLA RN

HONE L, AR | 3] =4 127,
LA KA R A S A B2, FEM, 650224

2. A R AN AR S B AS 55 Jua L E S Seih %, B, 650224)

OB RGN IR 3 AR SE AR RS R 1 T B8 25 R AT G, R KK A DA ARV K RO
—SESR T VATE 5N TR B P 2 O B — B . A IRERO M RR L KR 3 SIS B &
RN TR, TR A AL R G . RTCZ RGN RA (NHA' N A% FHA R (COD). B (TP,
IEBE (PO4>-P) SFARAFIEAFTT YR . AFIEATI R A 22 BRRCR, I AR T K143 A O 0 45 M R E 25 A7) P
B IZR G EBRBENLS] . FFRAREY: (1D WERBRFRE, RGBT EZERECRBIEL, SEHTIE AT A
K, HAFRRBLF. (2) ZEURGLKN R A 1.8m - d, BT 72h M&ETF, BFEEAKFS NHA'N
(31.2626~50.3649mg/L) F5EZIL 83%, COD (200~442.75mg/L) EFRZFIE 68%, % NH4™N. COD A H K%
B HAF TP, PO43-P M EFRBUIREZE. (2) RGPl A 1EH AFRMIERT] (Cyanobacteria). T H ]
(Proteobacteria) £ [7] (Chloroflexi) F7ERAZ E I FEH =4 HEAE FH 7R B 1] (Planctomycetes) [
RS20 DA E 2 7/E BT 0| DA N L3200 VAR S o i o8
REEE OB HERDS: e A LR
B RIIK (1997—), F, WILAFFA, BFEm: KisRKE SR, E-mail: 243238489@qq.com.

B XZH (1978, B, BIEGR, A7 : F5 A AR 2545 5 SR TR TR TAE. E-mail: - henryliul 008(@163.com,
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05 BRI AR (e 1 B R b 3 R ST AL H
Jre o< B e R Al

ShAL Y BE AR | AR T, R nREE

1. R RS R e 5 TR B b, U, 430074

W B AEVRENFEATE 2 R TR RAEARE T R, HH AT T AR -5 A 2 8] 1A
HAF R W AL G R ARAL B S BURRAE 1 AN T o AS AT FEad s A AP A AR 2577) (H2SO04y NaOHD X 2E4)
HIATERBEE M (BMB-H2S04. BMB-NaOH), 5 7¢ H IREH AL ISR 52 o tbokszirh, 50 BMB-NaOH JRE
AL ) B e 7= 0 454.04+7.50 mL/g VSaddeds FH ECIRUGED R (359.1343.76 mL/g VSadded) 215 T 26.43%, 1M BMB-
H2804 (115.89+5.67 mL/g VSaddea) ZHH K= 205 T T 67.73%. BET 455K, BMB-H2S04 J2 BMB-NaOH # 5
URAEI R REAR, R LERTIAASE FE ) H e 7~ B B K R . FTIR K& XPS 705 53], BMB-H2SO4 A1 KFE I
RILRZEWZ, 1 BMB-NaOH K BRI B MG LYk 4 o M /- R T, i TR B R TR EE v A /K g
R T2, BMB-H2SO4 1 S 5T 8K S P RIK R I TEY) (Georgenia) BURIGRAEIRAL (35.23%) #H
B (38.82% ). [FIN, FFERIEJy = HE i R b i) o 70k, DRIk e (Methanosaeta F1 Methanobacterium) A
SR RERR MG AR AL (8.22%), 1E BMB-NaOH 41 (11.25%) % BMB-H202 41 (9.04%) [-7t, ififE BMB-H2SO04
HUNBE (8.14%). HaSO4 F NaOH Btk Al 73 A A= W o 32 T AR FRFE A e dk 15 B 2 4R T, R ik IR AL 7K
AL RR, TR AL R AL e P BR o ASHIE T 45 R O 5 FLA DTS e DR R0 A A AR DG BRI R SR B A R L
HAR AL TR, SR AL T R TR E R PR AL TR SRR

REEE REHN: BRB SRR, Rk, Rk

B—EE: w001997), &, WIwsA. I REEMLIEIR A, E-nail: d202281423@hust. edu. cn

SEEIEE: B0992), B, WL, BB, BT REVEMIES SHA. E-nail: fxzanhust. edu. cn
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HHE, MER, K&, BAE, Y8, BEF, HER, FRE

1. R RIS 2ERE, VLI 5, 210046

W B AR T ZSAD)E LT IMNANUBIR, FF6 s Mk, PRS0 m R B ism2 2068, oy
PR KR P Ji SR K B T i DAB AR (SO)YE A i, IR0 0 A 2 A 78 2 p HEGE e 75 AR T LR UL ) - 41 2
A B R A L Z(SLADIA EUF I A RE 71, Fedm i WG B I b L2, (HEBRBERCREZE, HI/kS042-
Ca2+ & B, A HEM KI5 Y. LA (FeS) I ML T B A M AR BRI 11 77 A AL T Z(PAD) B 4% [FIB i A
BREERIRE S, HHKSO42-F&AK, AZFE UG HILB AR ARE R, ke TREMA T K. ZhanZsFIH]
FEBTERAT (150 pm) 15 AL (FeS AISOMAR b D 2: 1) fa] Bl S H BRI B 77 I AL (PSAD) EEt, #EHRT =1 h, i
7KNO3--N5PO43--P73 840 mg « L-1F13 mg » L-1/55 0 N idhAT B R R SEES, 2550, THRR I i m 5 B
HA0.96 kg NO3--N-m-3-d-1, BERRER U2 BRZL99100% . E2 ) FH ARG 5 Bk 5 B0 B ] 5V 5 B AU PSAD
BORAEESE, AR TEBRR . ABEFC GRS, B S R, S A AR & 55 7 2 419 B Rk
FOEHLPCM), FEHga e, SCIRAEN], HRT=0.5 W& T, ANk A THEK $121.34+£0.97 mg- L1 NOs--
NF#20.16+£0.14 mg-L-1o FIHAYIEMA IR A 155K . S8 R B4t KpHE &1 (pH>7.5) B, A8 A B 1)
iR fE . HRT=1.5h, #E/KNO3--NIKE HN56.35mg * L-154F T, AW ugih 2880 55 B el BAIA 20,95 kg NOs--
N-m3-d-1. FIF DAL IR A TETS K. HRT=1.15 h& 1 R, AEVEHR 2150 mg » L-1HNO3--NA] f£ 5
0.11£0.07 mg * L-1, ZEFRFN1£99.75+0.16 %. KM T, X T101.53+1.91 mg * L-1 NO3--N. 0.46+0.10

mg * L-1 PO43--PI{ T /K, LPCMLEABUFIALIERE /1. H/KNO3--N. PO43--P L3455l N83.06+2.24 %

73.93+7.36 %, HIZKNO3--NIKE AR 42 12.87 mg « L-1, JEAH 2 e N RS E 05 /K A 3875 ek

10



FrfE(GB18918-2022)— AR, f i ARG Auf 1] AL 21,75 kg NO3--N-m=3-d-1, i & TAER AR . SEIRIERA,

Thiobacillus, Nitrosomonas, BdellovibriofGeothrix%55 i BA R @ K- E MR EIERE S, Sulfurimonas)@ A

P RERRAR, W A R THLPCMABURE i 2 e 0 S B i b i &5 K e i 8 70 . A SR FHLPCMAS 22 1) £ 1

M, FTUASEBURER . R BREFRDE BARERTE, AR E IR 5 KA B IS e, e FERR, Bl

20 AE TV PR KR FE AL BEUSR FEHAR SCH -

SR MESE BRE; BT BRRML BB

F—{eE: m20998), B, WA R RAKMREAESEE . E-mail: MF21250037@smail.nju.cdu.cn

SEWEE: 2ER31967), B, WL, BB R KGRI S525 . E-mail: liruihua@nju.edu.cn
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07 F:FAMIA A F RS Je 45 MRS E L
Al 7T

JEAER L FENLER Y Rem 23 kg 1237
L I KZ, HuM, 310058
2. I AEKEEAEH SREREFAEALEE, HM, 310058

3. HTAEKSREFIIEHC, HM, 310058

B EFEBRLGYE (AGS) RAZMBURTIREIEREML R . Blohii A iR M, BT A5 KB A,
SR, B BF 90 2 B ORTE B — 38 AT AR S TS VR B R A A 00T, JBURLYS VR AR LA 5 S BIRNT . Dy 2R A pA i LY
—AGUEE . WRIE A R, AR SR ISR LH RS (AGswa) RAE AGS BsEME, EEFGHLGT (OLR) A
RINE (SAV) {EAHRRERAN RIS R 4 RRY], 4325 OLR 5 HSF A (K AGsw, BT K I
AGsw W%k 4%: BN R RIHRSE (B D;  EPS MWW F4E, WNED CRORMED) SHKEY
BEFIERE, MTRIFEW AGsw (B4R TD. MM PCA 43#T, AGsw SAEMIRIFBIEEIDG, JLHSE Paracoccus spp.
(-0.74%*) 5 Amide IIl  (-0.81**), FKHIHEAE I1 X AGsw I R E . [, AGsw SRR ESRIR e IR
o (0.75%%), RMGIKME (-0.88%%), FH/KZE (0.89%*%), SV (0.72*%*) BEMK., EF Uk, WL A
JEE SRAF VRN BRI 18 45 W R M (K A — Ak Figb, MR LR TR AGS BsE b, sk br TATREHER SRt s R
PE:

KRR EBRNSRE £URNE BNNE, RESE FRRE

E—thE: BRF1995 F), %, BEWRE. FRIE: BREYLIE, Email: yatongii@]63.com

SEEEE: RFA979 F), B, #HE, #BdR. HRFR: KGR IS IR . E-mail: felix79cn@zju.edu.cn
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08 Bl P5RURLIE 78 AL 2D TIE R Gt oA FLAL
S ARG SE WL A e R e 2 el

FEL, BB
1. B AR R IR Rl 2 S TR, I, 518055

W OB POKPBER RS RO TP KA S T B RIRAL S, RERE 2 RA ERE L. i
FUUEEAEBKBE (P) BN A & 208, Halid I A AR IR RN, K SR e pH R85, AT 75 B IR 5
FRIRE BT Ao BRI, SRR A AR S BN AR R ) G B N T OR-[ AT 3. fER R T, AWETTHR
BRIRES (CaCO3) MRS AL SAUTTE R G ML, VPAY 1 MR w2 B AR K= W2 B il AT, $E R IR PP A
TR CaCO3 ORI TE LG S UTHE R GE, Ml T BORIIBT T RS

R [RipH; BERRESIFS; WIYERHAR; FALSAE ST

E—r RBE R TEi¥(1989), B, #L+, BEHRIR (FMIRRA). fRAR: 5KEREL, E-mail: leiy3@sustech.edu.cn
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09 & BLIKARHY B A # RO 9 —— DM AR T
= M B R K AR IR R e

gk, ek, SR

L KL= ARATF R AR AR, HEHK, 401120

B OE BRRUKERGE SR RIRE A DT BURIK IR A B E AU IAE, TS CRAST SRR 7 38 S K i i 2
YR RS 77 ), AT TR R SRR B AR o ARFE ST A8 I ST PR T oL X R BB 2 BRI £ A iR B
BEPPP UH , HE T B R SR A Ia BSOS . AR R RSB R AT
BEATVRHE, S5E R WA SRR R AL S K SR bR U 04, EAT B B ia BRI AT, AN R SRR BRAUR
ZEREW: = RMAE SRR BIRUR RAF, "KL RS T H B SRR AR B R AR S % .

REIE REUKMR KR, KIDRAR

B HHIT1995), B, Mit. WR7E: KMEELS5HA. E-mail: lian chunjiangletg. com. cn

«EEES: 20k 1987-), B, #it, =% T, W mE.: KAELEEIEM ., Email: 1v wenlong@ctg. com. cn
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10 TS EE T REZEANE X T E R
& N ALEEHT 5T

BAE L IR A
1. KL= ARAEF R EAER AR, FEK, 401120
2. KIL=ZIEERATRERIRAR, EHK, 401120

3. RIL=BRECARZT R IEAIR AT, HIK, 401120

B FE HxIMEAEGE RN, ARG A KA 2N R K B BORE . R A B AR
F5 I Eh RE ST 2 N T s RO IO AR E], SRTA, IR AL Canammox) 4T X &5 ERPR I (38 BIATL ) 14 R 7€
o MR, ML LA LU R S IMFRIBT T % 52 0G0, AT 76 DR A B Ry (A A P o 45 #—
REEEMAE (anammoxosome) {EATIA AL, FIATES L8 (TEM) A X LA =4ER (SX-CT) TBt, il
AT S ER LM T IRA R AN B A G520 S5 FACHT R, SR DU RO IR S 8 R T

SRR TTRAGERTEFE, BB h S AR Y 24877 REHS 2 (O RE BT T M 17 AR BRI, DR s

EF

FERATISHIENIRE ST, S IZETIE H B IR AE1 T REN A28 ST i 2 IR A B RIES . AU R T

Ht

i
E

AR T R BRI AOHL, o PR A T A 3 R KN AR T R e 8 AR ) AR B AR B4 130 A8

S|
#
Pl
il
i

RegiE  REEEAE; S, RO AR s AR R

B—EH. BEAEL(1996), 2, TIEm-L%6i. W hA: KisEEH R 53R, Enail: liao xiwen@ctg. com. cn

«EE/EE: B 1987), B, Wi, S TR BFEr . KABELEA B, E-mail: Iv_wenlong@ctg.com.cn
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11 FERIERAE N DXLy S Aedan % A ST 7T

BXE, FER BT
1. KL= ARE K EAR AR, Jbi, 101100
2. WHLK2:, HiMl, 310058

3. VU R2E, RCER, 610065

W B TSRS R B BRI KB 1 2 AER MR R R . AR SCLAR K I FR(SWE)
NFERRELE, FINKGFEIN ke ZRBER, IFEEGFEM M Green-Ampt B, JFR T —BE AR 25614 i
TR BN IR R BE R, SEHUGS Ll DRI AE B RS 25 R AP AR . 5 Mints KoK AR (L RO RS ARl . @i
X EEHUE RS R . BRI SRS R, IR T IZBAERA TS . 4RI DLV RS R P R R

REEE R KBRS, XA S A g

e B0k, B, HL. B KBRS TAEE. E-mail: Iv_wenlong@ctg.com.cn

EEEE: B, &, WL, BERTA. BT R SRR KBHESKHEEM . E-mail: tanglian@scu.edu.cn
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12 =Wk 7K 2 SOt H e FR AT 7T 2t Jre

ERFATES L, ERD, BB, KB, PR, HHY,
SR NG E
1. HPRACIE R 2 [ 5 T E B yh LREHCRWEF 0, HEK, 400074
2. BPRATIERF/KAKIZ TR E ME AL, HIK, 400074

3. HPRORZE ZURE X ARSI HE SR E A SLI0 %, HIK, 400045

M E Wkt (CHO X ARRIREMNAERKITTR. =K EEE 2003 4EEKELK, H CH AR B C 2 372 %
VEo AHZURoK BRI AT T7 30, A SO CHL i AR AN o R 32 31 22 77 AR, 3T S BOH: CHLHR RN
A2 B . ASSCERR T = WK e ST CH HETSI T T e, IR S A CHL HEOE B 3t vy T T, AT = koK
P I R SRt IR CHL A TBCE B2 e T = WK P P 1 % P v (320 o K 2 UM R S 1Y) CHL O B S M B xRV B, T
FEA T KALIZAT WAL TR BRI A o RN ASC R ZNEER . SUREKIER S K80 12514 BN RIE S DY A7 1

SRR P S CHAEU R 3R . 1) B8 = WK PR KA S0 SO TS B 7 3K R, HIoK e
DEFA T BT 7 K T R S e A R S, SRR B AR IR CHL 77 A . AN, IR SR
RSB EER R AETE VR T, Hop DGR TR 119 R AR CHL I ST R . 20 AR R - IR 5 323 CHL
AR T e AR R IEAOC . RO IR A A TR ARG, (H =K B e T ) LB AT 7 U A5 BE 2 O
WREPAE AT, BT SOt 22 S BUN SO 70 2 IS A 2k — D s SCRUK SRS, O CHL 7 A 4R
Jits RN REHG AN SCRUK AR Th A L K Fbe v A B, JRRERJZ KR AR PEEl, 2 CH A HETR, (ELEE MR L 5 B Y A
TEFAAR . 3) IKIIsME: ZWAR BRI IS, CHAE KR BV FE R, SEA R T CHARH . HIKEEBAT S BN

IR AR MR E ) 2 BERA KR MU AT SRR, AT St CHL B B R A s . 4) A& 3h:
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XN 30 5 2 R ARG 2 80 SCIRU/K A o (K8 FRIDIR IR I 1 S 40 1 R 1R 8 R AR SR A, AT 3 25 CHL #Hk

JEGE B N SO KR FINAK BB AT 0 T SCR KK B 1564, MANAIRIE T 7L, RS
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01 Facilely tuning the intrinsic catalytic sites of the spinel oxide
for peroxymonosulfate activation: From fundamental

investigation to pilot-scale demonstration

Mingjie Huang'?, Tao Zhou', Xiaohui Wu! Han-Qing Yu?*
1. School of Environmental Science and Engineering, Huazhong University of Science and Technology,
Wuhan, 430074, China
2. Department of Environmental Science and Engineering, University of Science and Technology of China,
Hefei, 230026, China;
Abstract Heterogeneous peroxymonosulfate (PMS)-based advanced oxidation processes (AOPs) have shown a great potential
for pollutant degradation, but their feasibility for largescale water treatment application has not been demonstrated. Herein,
we develop a facile coprecipitation method for the scalable production (~10 kg) of the Cu-Fe-Mn spinel oxide (CuFeMnO).
Such a catalyst has rich oxygen vacancies and symmetry breaking sites, which endorse it with a superior PMS-catalytic
capacity. We find that the working reactive species and their contributions are highly dependent on the properties of target
organic pollutants. For the organics with electron-donating group (e.g., -OH), high-valent metal species are mainly responsible
for the pollutant degradation, whereas for the organics with electron-withdrawing group (e.g., -COOH and -NO2), hydroxyl
radical (*OH) as the secondary oxidant also plays an important role. We demonstrate that the CuFeMnO-PMS system is able
to achieve efficient and stable removal of the pollutants in the secondary effluent from a municipal wastewater plant at both
bench and pilot scales. Moreover, we explore the application prospect of this PMS-based AOP process for large-scale
wastewater treatment. This work describes an opportunity to scalably prepare robust spinel oxide catalysts for water
purification and is beneficial to the practical applications of the heterogeneous PMS-AOPs.
Keywords Advanced oxidation process; Peroxymonosulfate; Catalysis; Water treatment; Large-scale
The first author: Mingjie Huang (1992), doctoral degree, Advanced oxidation technologies, mingjichuang@hust.edu.cn.
*Correspondence Author: Han-Qing Yu (1966), doctoral degree, professor, water pollution control, hqyu@ustc.edu.cn.

This article has been published on PNAS (doi.org/10.1073/pnas.2202682119).
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02 The preparation and anti-fouling performance of conductive
CNTs-PVDF composite hollow fiber membrane for microalgae

filtration

Caiyun Hou', Lei Du!, Dongrui Chen', Xuan Zhao!, Jiti Zhou!, Sen Qiao'*
1. Key Laboratory of Industrial Ecology and Environmental Engineering (Ministry of Education, China),
School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, P.R.

China

Abstract Efficiently harvesting microalgae is vital to recover available energy and bio-products. Membrane filtration is a
superior approach to separate microalgae from aqueous phase with little damage to the microalgae cell1-3. However, the
existence of membrane fouling reduces the treatment efficiency and increases the production cost. Thus, it is of significance
to fabricate a membrane with excellent anti-fouling performance. Herein, we fabricated CNTs-PVDF hollow fiber membrane
by loading conductive CNTs coating on the surface of commercial PVDF membrane. The CNTs coating was stabilized on the
PVDF membrane by the cross-linking reaction with polyvinyl alcohol and succinic acid, which enhanced the coating stability
and the hydrophilicity. After filtrating high concentration microalgae, the permeance of membrane with -1.2 V bias was
recovered above 95% by simple hydraulic cleaning, while that of membrane without bias was 57.98%. That exhibited the
membrane fouling could be greatly mitigated by the assistance of electrical repulsion. Furthermore, this membrane also
exhibited the outstanding flexibility and mechanical stability due to the commercial substrate, which is promising for the large-
scaled fabrication and industrial application.

Keywords conductive membrane, anti-fouling performance, microalgae filtration, electric repulsion
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d Cross-linking process

vacuum filtration \ PVA \ SA \ Acidified CNTs

Figure. 1. a. The preparation process of CNTs-PVDF HFMs and the optical images of the membrane. b. The SEM
morphologies of pre-CNTs-PVDF HFMs without cross-linking reaction. c. The SEM morphologies of CNTs-PVDF HFMs

after cross-linking reaction. Herein, the parts of the yellow box were the magnified images.
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Fig. 2. The filtration performance of CNTs-PVDF HFMs. a. The permeance of membrane with different bias. b. The TMP of

membrane with different bias, and inset was the microalgae solution recovered from the membrane surface.

The first author: Caiyun Hou (1997), education background (doctoral student; in Dalian University of Technology). E-mail address
(Houcy@mail.dlut.edu.cn), Field of research (the preparation of functional membrane)

*Correspondence Author: Sen Qiao (1978), education background (Kumamoto University, in Japan), professional title (Professor), Field of research
(The research and application of biomass energy recycling technology in sewage, the research and preparation of conductive membranes). E-mail

address (qiaosen@dlut.edu.cn)
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03 Easily biodegradable substrates are crucial for enhancing
antibiotic risk reduction: Low-carbon discharging policies need to

be more specified

Qifeng Zhang 1!, Yang Liu 2!, Chongjun Zhang 3" Dandan Zhou 4"

1. Engineering Lab for Water Pollution Control and Resources Recovery of Jilin Province, School of

Environment, Northeast Normal University, Changchun 130117, China

Abstract Governments have formulated stricter wastewater treatment plant (WWTP) discharge standards to address water
pollution; however, with the cost of aggravating the refractory of the discharges. These policies are not in line with the classic
co-metabolism theory; thus, we evaluated the effects of an easily biodegradable substrate on the removal efficiency of
antibiotics and antibiotic resistance genes (ARGs) in the receiving water. In this study, reactor with 8 d of hydraulic retention
time (HRT) was constructed to simulate a receiving river, and several antibiotics (0.30 mg/L each) were continuously
discharged to the reactor (tetracycline, ciprofloxacin, amoxicillin, chloramphenicol, and sulfamethoxazole). Sodium acetate
(NaAC) was used as a representative easily biodegradable substrate, and treatment protocols with and without a co-substrate
were compared. The attenuation of the antibiotics in the simulated river and the production and dissemination of ARGs were
analyzed. The results showed that 50 mg/L NaAC activated non-specific enzymes (a log2-fold change of 3.1-8.8 compared
with 0 mg/L NaAC). The removal rate of the antibiotics was increased by 4-32%, and the toxicity of the downstream water
was reduced by 35%. The upregulation of antioxidant enzymes caused by the intracellular reactive oxygen species (ROSs)
decreased by up to 47%, inhibiting horizontal gene transfer and reducing mobile genetic element-mediated ARGs (mARGs)
by 18-56%. Furthermore, NaAC also increased the alpha diversity of the microbial community by 5-15% (Shannon-Wiener
Index) and reduced the abundance of human bacterial pathogens by 22-36%. In summary, easily biodegradable substrates in
the receiving water are crucial for reducing antibiotic risk.

Keywords easily biodegradable substrates; antibiotic; antibiotic resistance genes; transfer; antioxidant enzymes; human
bacterial pathogens
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04 Nitrogen-doped carbon nanotubes enhanced Fenton-like

chemistry: Role of near-free iron(I1I)
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Abstract  The sluggish kinetics of Fe(II) recovery strongly impedes the scientific progress of Fenton reaction (Fe(I11)/H20z)
towards practical application. Here, we propose a novel mechanism that metal-free nitrogen-doped carbon nanotubes (NCNT)
can enhance Fenton chemistry with H2Oz as electron donors by elevating the oxidation potential of Fe(III). NCNT remarkably
promotes the circulation of Fe(III)/Fe(Il) to produce hydroxyl radicals with excellent stability for multiple usages (more than
10 cycles) in the NCNT/Fe(111)/H202 system. Although carbonyl on NCNT can act as the electron supplier for Fe(III) reduction,
the behavior of NCNT is distinct from common reductants such as hydroxylamine and boron. Electrochemical analysis and
density functional theory calculation unveil that nitrogen sites of NCNT can weakly bind with Fe(III) to elevate the oxidation
potential of Fe(III) (named near-free Fe(Ill), primarily FeOH?") at pH ranging from 2.0 to 4.0. Without inputs of external
stimulations or electron sacrificers, near-free Fe(III) can promote H202 induced reduction of Fe(IIl) to initiate Fenton chain
reactions for long-lasting generation of hydroxyl radicals. To our delight, it is a common property of N-doped carbon materials
(e.g., graphene, carbon nanofibers, and acetylene black), our research thus provides a novel, sustainable, and green strategy
for promoting Fenton chemistry.

Keywords  Fenton chemistry; N-doped carbon nanotubes; Hydroxyl radicals; Near-free Fe(III)
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05 Regulation of free or surface hydroxyl radicals in MILs(Al)-Fe

catalyzed Fenton-like systems by free carboxyl group on catalysts
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University, Nanjing 210023, China
3 Department of Environmental Science and Engineering, School of Architecture and Environment,
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Abstract Iron based Fenton-like processes have been widely investigated, while how to regulate active
species generation still is a problem of concern. In this study, MILs(Al) with various carboxyl group amounts
were used as research tools, loading iron for Fenton-like oxidation, to investigate the effect of free carboxyl
group on surface or free HO generation. Active species identification indicates that surface and free HO*
were main active species for carbamazepine removal. Moreover, it was concluded that contribution of free
HO- for the decontamination was positively correlated with carboxyl group amounts on MILs(Al). With free
carboxyl group amounts increasing from 3.07 to 5.09 mmol/g on MILs(Al)-Fe, concentration of free HO«
for carbamazepine removal increased from 47.4% to 62.5%. The mechanisms of carboxyl group amounts
impact the chemical state of HO was proposed as steric hindrance effect and charge density near iron sites.
The destruction of carbamazepine was proposed in different systems by intermediates determination, and
the results indicate that the existing form of HO+ mainly influenced the efficiency of pollutant degradation,
rather than oxidation mechanisms of it. Various pollutants degradation in different MILs(Al)-Fe catalyzed
Fenton-like systems were investigated as well, to understand the superiority of different HOe for
decontamination. MILs(Al)-Fe with various carboxyl group amounts catalyzed Fenton-like processes could
remove 34.2%-73.0% carbamazepine, 56.7%-93.8% sulfamethoxazole, 36.4%-75.6% bisphenol S and 43.8-
79.7% salicylic acid. This study understood the regulation of active species by carboxyl group in MILs(Al)-
Fe/H202 systems, and sheds new light on active species precise regulation in Fenton-like systems.
Keywords Fenton-like oxidation; MILs(Al)-Fe; Carboxy! group; hydroxy! radicals regulation; Catalytic mechanisms
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06 A Synergistic Platform Enables Co-oxidation of Halogenated

Organic Pollutants with Zero Carbon Input
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Abstract While co-oxidation is widely used to biodegrade halogenated organic pollutants (HOPs), a considerable amount
of organic primary substrate is required. Adding organic primary substrates increases the operating cost and also leads to
extra carbon dioxide formation. In this study, we evaluated a two-stage Reduction and Oxidation Synergistic Platform
(ROSP), which integrated catalytic reductive dehalogenation with biological co-oxidation for HOPs removal. 2,4-
dichlorophenoxyactic acid (2,4-D) was used as a model HOP to verify the performance of ROSP. In the continuous operation
of ROSP with HRT of 12 hours, 50 pM (or 11 ppm) 2,4-D was completely mineralized with effluent 2,4-D concentration <
0.2 pM (or 44 ppb). In the H>-MC1R, over 80% of influent 2,4-D was reductively hydrodechloriated to POA. The produced
POA was used as primary substrate to support the co-oxidation of 2,4-D in the O>-MBfR. The community structure and gene
encoding functional enzymes for POA, and 2,4-D co-oxidation were investigated through shallow metagenomic sequencing
of biofilm DNA samples. The dominant bacterial genus Variovorax and various mono/di-oxygenase encoding genes may
contribute to biodegradation. Compared with existing biological or advanced reducing methods, ROSP not only completely
degrades HOPs, but also no extra carbon dioxide was produced by primary substrate oxidation.

Keywords Halogenated organic pollutants (HOPs); synergistic platform; catalytic dichlorination; biofilm co-oxidation
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07 Soft sensing of BOD in surface water using machine learning

technology—— a case study
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Education, College of Environment, Hohai University, Nanjing 210098, P. R. China

2. School of Computing, Clemson, SC 29634, United State

Abstract Real-time monitoring of water quality is critical for the governance of surface waters. Although the development of
the sensors for water quality parameters have advanced significantly, some water quality parameters are still challenging to
obtain instantaneously. Among them, 5-day biochemical oxygen demand (BOD), which represents the concentration of
biodegradable organic matter and is a vital indicator to measure the biodegradability of water, is still in lack of a satisfactory
measurement tool. This study reports that soft sensing, which estimates BOD values using other readily-obtained water quality
parameters, can be an alternative method for the accurate BOD monitoring. Two commercial machine models (Gradient
Boosting and XGBoost) and a self-developed model based on 4-layered network (4LD) were used to predict BOD values of
Lam Tsuen river in Hong Kong. The results showed that the mean square error (MSE) of the Gradient Boosting, XGBoost,
and 4LD was 0.53, 0.37, and 0.29, respectively, indicating that the self-developed 4LD can serve as a soft sensor for BOD
with a satisfactory accuracy. The model results showed that XGBoost can better estimate BOD. The important feature of water
quality dataset is sparsity. Some water quality parameters, including chloride, salinity, Chlorophyll-a, and total organic carbon,

showed no influence for the prediction results, while ammonia nitrogen and total Kjeldahl nitrogen were the key.

Keywords  Water quality monitoring, soft sensing, Gradient Boosting, XGBoost, BOD, machine learning
The first author: Yilan Jiang (1994), Postodc, Pollution Control, E-mail address: yljiang21@hhu.edu.cn.

*Correspondence Author: Dawei Wang (1989), PhD, Professor, Water Pollution Control, E-mail address: dawei.wang@hhu.edu.cn.

40



08 A novel low-carbon technology for advanced nitrogen removal
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SAAD process
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Abstract: Mature landfill leachate, which is characterized with high-load ammonia and low C/N ratio, is the one of most
challenges problems in wastewater treatment. Conventional biological nitrogen treatment from landfill leachate often needs
dosing external carbon sources and resulting in operation cost increasing, huge sludge production and greenhouse gas emission.
In this study, an innovative low-carbon process via partial nitrification and anaerobic ammonia oxidization (PN-Anammox)
coupled with sulfur-driven autotrophic denitrification (SdAD) was developed to achieve high-efficient nitrogen removal from
mature landfill leachate (NH4™-N of 2500 mg/L, C/N < 1.5). Over 99% total nitrogen (TN) of mature landfill leachate was
effectively removed via the PN-Anammox coupled with SAAD process, and the concentration of TN in the effluent was
decreased from 2600 mg/L to 10.3 mg/L. The results of the mass balance indicated that the PN-Anammox and SdAD processes
contributed to 93.4% and 5.9% removal of TN, respectively. Comparing with conventional biological nitrogen removal process,
the novel process reduced 25% oxygen consumption and 50% ecotoxicity of leachate without external carbon addition.
Microbial community analysis indicated that Candidatus Kuenenia and Thiobacillus were dominant genera, which played
critical roles in nitrogen removal in PN-Anammox and SdAD reactors, respectively. Therefore, the PN-Anammox coupled
with SAAD process as an environmentally friendly technology has great potential for advanced nitrogen removal and
promoting future low-carbon green watershed construction.

Keywords: Mature landfill leachate; Anammox; Sulfur-driven autotrophic denitrification; Advanced nitrogen removal
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09 Conductive materials can not overcome the limitation of
biomass concentration in anaerobic digestion Muxiang Liang?,
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of Science and Technology, Wuhan, China

Abstract Conductive materials (CMs) have garnered significant interest in anaerobic digestion (AD) technology due to their
potential to enhance methanogenic efficiency and maintain digester stability. However, methanogenic efficiency is intrinsically
governed by the balance of substrate and inoculum. In this study, we assessed the impact of biochar and iron powder addition
on anaerobic digestion at low, medium, and high inoculum-to-substrate (I/S) ratios. Protein was selected as the sole substrate
since it is the principal component in typical substrates and is less likely to undergo acidification due to its high buffering
capacity. Results indicate that the I/S ratio is the predominant factor in AD, irrespective of the conductive materials dosage.
Methane yield potential increased stepwise as the I/S ratio escalated from 1:3 to 3:1, with 223+12, 301+10.6, and 339+7 mL
CH4/g VS, respectively. The addition of CMs provided limited improvement (less than 19%), and iron even inhibited
methanogenesis by 15% at low I/S ratios. Ammonia and volatile fatty acids (VFAs) variations were consistent with I/S ratios
rather than CMs addition. Iron powder impeded acetate degradation at low and medium I/S ratios. Metagenomic analysis
reveals that bacterial community dynamics during anaerobic digestion are contingent on the I/S ratio; i.e., Clostridiaceae and
Acetoanaerobium dominate under low I/S ratios, while Longilinea and Georgenia proportions increase as the I/S ratio escalates.
Comparatively, the influence of conductive materials on the bacterial community is limited, however, iron supplementation
significantly elevates the proportion of hydrogenotrophic methanogen Methanobacterium. This study demonstrates that the
addition of conductive materials can not overcome the limitation of biomass concentration in AD.

Keywords Anaerobic digestion; Inoculum to substrate ratio; Methane yield; iron powder; biochar;
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coastal urban agglomerations under the background of carbon
neutrality - A case study of Guangdong-Hong Kong-Macao

Greater Bay Area
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Abstract Flood disasters caused by extreme precipitation events due to climate change cannot be underestimated, and have
strong regional heterogeneity in disaster prevention and mitigation, especially for coastal cities in China. This paper focuses
on the Guangdong- Hong Kong-Macao Greater Bay Area (GBA), evaluating its flood risk from three aspects: vulnerability,
dangerousness, and sensitivity. The spatial distribution pattern of flood disaster risk in the GBA in 2030, 2060, and 2090
was projected in different development path scenarios, namely SSP 126/370/585. The results of the study show that although
the Huizhou City in the east of the GBA and the Zhaoqing City in the northwest have the highest level of flood disaster risk,
the central region of the GBA is most vulnerable to disaster-inducing environments and hazard-affected bodies, which means
that the flood disaster risk and the impact of such risk in the GBA display regional differentiation characteristics and the
spatial patterns of them are different. According to the SSP126 pathway,the flood risk in the GBA peaks in 2030, and
decreases during 2030-2090. In contrast, under the SSP370 and 585 development paths, the risk peaks in 2060, and the
overall risk by 2090 is roughly the same as that in 2060. In addition, the regions with the highest flood disaster risk are
the cities of Guangzhou and Foshan along the Pearl River estuary, followed by Shenzhen, Zhuhai, Hong Kong and
Macao with the next highest level of flood disaster risk. Overall, it shows that areas with higher levels of urbanization and
more developed economies will face higher flood disaster risks. The “dangerousness- vulnerability-sensitivity” flood
disaster risk assessment framework structure can reflect the spatial distribution pattern of flood disaster
risks, identify the priority areas for flood prevention and control, and is conducive to risk management. At the
same time, the research results show that ecological protection towards a sustainable development path have a
positive effect on reducing flood risk.

Keywords  Guangdong-Hong Kong-Macao Greater Bay Area (GBA), flood disaster, risk assessment, Geo-detector
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SEDIMB) for effective removal of nitrate in water
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Abstract Nitrate pollution is a key and hot issue in surface water around the world. In this study, a continuous-flow combined
sulfur autotrophy with electrodialysis ion-exchange membrane bioreactor (CF-SEDIMB) was established by combining the
electrodialysis reactor with the ion-exchange membrane bioreactor based on sulfur autotrophy. In the CF-SEDIMB system,
the ion migration process and the removal efficiency of nitrate was enhanced under electric field. The water chamber and
biological chamber are separated by the ion-exchange membrane to avoid secondary pollution of the effluent water, and realize
the pollution-free transformation while enriching nitrate. The continuous operation of the CF-SEDIMB system showed that
the nitrate concentration in the water chamber could reach below 10 mg-N/L at HRTw (water chamber HRT) of 24 h, 20 h and
16 h, and the nitrate removal of the system was higher than 89.87%, but the decrease of HRTw would lead to the increase of
nitrate enrichment. Confocal laser scanning map (CLSM) showed that microbial community grew well and enriched onto the
anion exchange membrane. High-throughput sequencing results showed that the microbial community differentiated in the
biological chamber during long-term operation, and the denitrifying bacteria enriched and grew onto the outlet side of the
biological chamber. Betaproteobacteria are the dominant bacteria on the surface of sulfur particles, while
Gammaproteobacteria are the main bacteria in the space between sulfur particles. Fourier Transform infrared spectroscopy
(FTIR) and scanning electron microscope (SEM) analysis showed that nitrate had a higher affinity for anion exchange
membrane, nitrate was easy to enrich and adhere onto the anion exchange membrane surface, and microorganisms tended to
grow on the anion exchange membrane surface. In the long-term continuous operation, hydraulic erosion, nitrate enrichment
and attachment, erosion of microbial secreted products and other factors have caused certain damage to the anionic membrane
surface, but the scaling phenomenon and the morphology change of the ion exchange membrane have no significant effect on
the denitrification performance of the system.

Keyword Nitrate; Electrodialysis; lon-exchange membrane bioreactors; Sulfur autotrophy; Microbial analysis
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Abstract The water quality of lakes recharged by reclaimed water is affected by both the fluctuation of reclaimed water quality
and the biochemical processes in the lakes, so the main controlling factors of algae blooms are always difficult to identify.
Taking a landscape lake recharged by reclaimed water as an example, the spatiotemporal distribution characteristics and
correlation of water quality indexes were analyzed. It was found that the trend of lake water quality was highly consistent with
but different from reclaimed water quality, and the lake alternated between hyper-eutrophication and eutrophication throughout
the year by seasonally driven, but chlorophyll a (Chl-a) had no significant correlation with other indicators, except for a
moderate negative correlation with NOs™-N. Furthermore, taking nutrient difference indexes (NDIs) between reclaimed water
and lake water into account, Chl-a concentration was predicted by random forest, and the relationship between Chl-a and each
variable was analyzed by partial dependence plot. Results showed that the difference of NO3™-N between reclaimed water and
lake water (ANO3™-N) was an important and positive NDI explanatory variable for Chl-a prediction, which proved that NOs™-
N input from reclaimed water was the dominant factor causing eutrophication, and the negative correlation between NO3-N
and Chl-a in lake water was the result of algae blooms rather than the cause. Our study provides new insight into the
identification of eutrophication factors for lakes recharged by reclaimed water.
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Abstract Nitrate pollution is a hot issue in the field of water treatment. In this study, the combined sulfur autotrophy with
electrodialysis ion-exchange membrane bioreactor (SEDIMB) in batch mode was established by combining the electrodialysis
reactor with ion-exchange membrane bioreactor based on sulfur autotrophy. In SEDIMB system, the ion migration process
was enhanced by electrodialysis and nitrate removal was accelerated. Using the advantages of ion-exchange membrane
bioreactor, the water chamber and biological chamber were separated to avoid secondary pollution of effluent water and realize
the pollution-free transformation while enriching nitrate. In addition, electro saturation method was used to pretreat the ion
exchange membrane, which could effectively ensure the denitrification performance of the system. In this study, SEDIMB
system was operated in batch mode at different voltages, different nitrate concentrations and different water conditions.
Experimental results showed that the increase of voltage could effectively promote the nitrate migration in water chamber.
When the voltage was 7 V, 20~60 mg-N/L nitrate could be effectively removed, and the removal efficiency was more than
93.54%, and the change of water type (tap water, lake water and deionized water) could not affect the denitrification
performance of SEDIMB system. The nitrate removal process in water chamber of SEDIMB system accorded well with the
first-order kinetic model (R?=0.98), and the kinetic parameter Ki=0.0030 (min™'). The microbial analysis showed that
Betaproteobacteria (76.06%) was the dominant bacterium in the SEDIMB system. The confocal laser scanning microscope
(CLSM) map showed that the microorganisms in biological chamber enriched and grew on the anion exchange membrane. In
addition, fourier transform infrared spectroscopy (FTIR) and scanning electron microscope (SEM) analysis showed that the

change of morphology of ion exchange membrane did not cause the change of nitrate removal efficiency.
Keyword Nitrate; Denitrification; Electrodialysis; Membrane bioreactors; Reaction kinetics
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Abstract: Harmful algal blooms pose great challenges to green watershed construction for producing microcystins, taste &
odor compounds, leading to potential risks to human health and ecosystems. Firstly, the inactivation of algae by a combined
process of peracetic acid and ultraviolet irradiation was systematically investigated. Both hydroxyl (HO®) and organic radicals
(RO?®) contributed to the cell integrity loss and RO® played the dominant role. The algae inactivation kinetics can be well
fitted by the typical Hom model, showing a type of shoulder and exponential reduction. The UV/PAA process displayed better
performance under the natural water background, demonstrating the extensive potential for the practical application of
this approach. After determining the feasibility of RO* for algae inactivation, Fe(I)/PAA were applied as the combined
preoxidation and coagulation process to enhance algae removal. A high removal rate of algae and turbidity could be achieved,
with most algal cells keeping intact. The generated RO*, Fe(IV), and HO* played major roles in the moderate oxidation of
algal cells. Concurrently, the in-situ formed Fe(IlI) greatly promoted the agglomerating and settling of algae. These results
offered novel strategies and some theoretical basis for algae-laden water treatment, favoring green watershed construction.
Keywords: Peracetic acid (PAA); Organic radicals (RO®); Algae; Cell integrity; Algal organic matter (AOM)
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Abstract Water scarcity and environment regulation increase the efforts required to reduce water consumption and
prevent the water ecosystem degradation. Based on the park-wide water metabolism concept, this work explores the
interactions among water reuse, total cost of the system, and water quality via the synthesis of inter-plant water
networks. First, the park-wide water metabolism concept was designed to identify water reuse motivators, which
included economic concerns, environmental regulations, water resource limitations, and receiving water quality.
Second, a mixed-integer nonlinear programming model was developed for designing a water network to identify
water reuse alternatives. Further, different scenarios were developed to consider the interactions between water reuse,
total cost, and water quality. Comprehensive relationships between freshwater and wastewater flow, water networks,
and an integrated diagram were designed to discuss the transition points and trends for water flow, quality, and cost.
The minimum average annual total cost of the optimized water system was 29.77 million CNY, which was 27.43%
lower than the average annual total cost of the park prior to optimization. The minimum consumption of freshwater
at the lowest optimization cost was 113.7 m*h, which was 92.24% lower than the initial volume of the park. The
findings indicate that system engineering and life cycle of water metabolism in chemical industrial parks could be
combined for efficient water system management. Further, the results can provide technical support for effective
decision-making by water consumers regarding water management.

Keywords: Inter-plant water network, Process integration, Water management, Mathematical programming
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Abstract Catalytic ozonation is of interest to water treatment technology and the amount of active radical
production is a primary objective of this process. To investigate synergistic role of Fe2O3/SBA-15 surface on ozone
decomposition, the kinetics constant was measured and interface behaviors was discussed. The results indicated that
Fe203/SBA-15 significantly increased the generation of active radical and the utilization efficiency of ozone relative
to Fe20s in catalytic ozone decomposition. A synergistic role existed between Fe2O3 and SBA-15 in catalytic ozone
decomposition by Fe2O3/SBA-15. The investigation indicated that SBA-15 had no catalytic activity for ozone
decomposition. But, Si-OH of SBA-15 surface could adsorb ozone via hydrogen bonding, which was easily desorbed
further into water. The interface behaviors resulted in significantly enhanced the reaction chances between ozone

and Fe2Os3 on Fe203/SBA-15 to initiate more active radical, which increased the removal of organics.

Keywords Fe:03/SBA-15; catalytic ozone; active radical; kinetics; interface behaviors
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17 Recovery of phosphorus from municipal wastewater by a
synchronous removal-enrichment biofilm process with low

phosphorus concentration

Lu Li!, Yang Pan"", Zhouqi Chen!, Xingyu Zhang', Yong Huang!

1. Suzhou University of Science and Technology, Suzhou, 215009, China

Abstract A biofilm sequential batch reactor (BSBR) was used to realize the synchronous removal and recovery
of low concentrations of phosphorus (P) from municipal wastewater (P= 2.5 mg/L). The phosphorus concentration
in the effluent is below 0.5 mg/L, which meets the discharge standard in most regions. The maximum phosphorus
concentration in the recovery solution (Precovery) reached 84.5 mg/L, which was 34 times that of the influent, and the
P recovery efficiency of the system reached 72.80%. At the beginning of a harvest cycle, the release of phosphorus
is driven by the biofilm phosphorus storage (Pbiofim) from the last cycle, and then the driving force turns into the
consumption of carbon sources. The stoichiometric parameter Cupt/Prel was adopted to measure the carbon source
cost and utilization efficiency. Both the Pbiofilm and the Cupt/Prel have a linear relationship with Precovery. The
extracellular polymeric substance (EPS) plays an important role in the absorption and release of P, contributing 65%
of the Pbiofim. This work proved the possibility of synchronous removal-recovery of phosphate with a biofilm process,
with lower influence phosphate concentration and higher efficiency.
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18 Spatial variation of dissolved organic matter in the
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EEMs-PARAFAC analysis
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Remediation, Hebei University of Engineering, Handan 056038, Hebei, China

Abstract Three-dimensional excitation-emission matrix fluorescence spectroscopy coupled with parallel factor
analysis was adopted to investigate the characteristics of DOM components in water samples collected from the
Tuojiang River basin in Chengdu, including its main stream and tributaries. Four DOM components matched with
three fluorescence peaks were identified in the whole river basin and tributaries; while three components
corresponding to four fluorescence peaks were identified in the main stream. In all cases, humic-like components
accounted for high proportions of the DOM. Correlation analysis revealed the same sources for four components in
the whole river basin and its tributaries, whereas two components had different sources in the main stream. UV
absorbance parameters (SUVA2s4, Sr) and fluorescence parameters (BIX, HIX, FI, B:a) indicated the dominant
autochthonous sources of DOM in the whole river basin. Higher terrestrial inputs of DOM were observed in the
tributaries than in the main stream. In the areas influenced by human activities (6#, 17#, 18#), the sources of DOM
showed strong terrestrial characteristics and high degrees of humification and aromatization, as well as serious
pollution. The results of this study have potentially far-reaching implications for environmental water management
in the area.

Key words Tuojiang River basin; fluorescence parameter; fluorescent components; parallel factor analysis; main
stream—tributary difference
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19 Monitoring Selenite/Se? formation from biological

elenate reduction for potential Se recovery in an H2-based

reactor
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Abstract  Selenium (Se) exists in the environment ubiquitously, and anthropogenic activities have dramatically
increased Se emissions in recent years, bringing ecological hazards to aquatic systems (i.e., groundwater). Selenate
bio-reduction can be successful for Se removal but usually needs carbon substrates for biomass activities. We
investigated how H2, a clean, nontoxic-to-biomass and carbon-neutral electron donor, could be used in a reactor
inoculated with microbial biomass previously enriched in ethanol and selenate. The results show that selenate was
bio-reduced to selenite and crystalline Se0 , where the dominant formed species reversibly changed from selenite to
Se0 depending on the selenate load. Calculations show that the formation of Se0 or selenite depends on the Gibbs
free energy gained per mole electron or per mole selenate and is thus controlled by the selenate-H2 supply ratio. The
correlation between ORP and the ratio of [selenite]: [selenate] based on the current process and other processes
showed a concomitant increase. This study may lead to new carbon-neutral methods producing only selenite which

can be converted to recoverable selenium abiotically
Keywords carbon-neutral bio-reduction; H2; selenate; selenite; selenium
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20 Screening and characterization of a novel Acid Orange 7
degrading Microbacterium sp. and bioaugmentation in an

aerobic sequencing batch reactors
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Abstract: Acid orange 7 (AO7) is well known for its toxic and carcinogenic effects on human beings and the aquatic
environment. In this study, a highly effective AO7-degrading bacteria strain, LX-1, was screened from the acclimated
activated sludge of a dye wastewater treatment system. This strain, identified as Microbacterium sp., utilises AO7
as the sole source of carbon and energy for growth. The influences of culturing factors (initial concentration, pH,
and temperature) on the bacterial substrate degradation were studied. The results showed that the optimal AO7
degradation occurred at an AO7 concentration of 50 mg-L-!, 30 °C and pHS8.0- 9.0. The decolorization of the
bioaugmented SBR reactor was successful under long-term operation. This is the first report of AO7-degrading

isolate from the genus of Microbacterium. Strain LX-1 could potentially be employed in bioremediation of AO7.
Key word: Acid Orange 7; azo dyes; Microbacterium sp.; Bioaugmentation
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stability in drinking water
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1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013,

Jiangxi, China

Abstract  Dynamic character of bacteria vitality in drinking water is of great significance to hygienic safety. The
ATP detection was used to detect the change of bacteria vitality in drinking water. When the same bacteria quantity
was added to a series of the diluted tap water samples with milli-Q water, there was a turning point in the relation
curve between dilution ratios and bacteria vitality. Although the relation curve would become more and more
fluctuant between bacteria vitality and dilution ratios as incubation period got longer and longer, the samples before
the turning-point were still proved to be biological stable by these results of the long incubation tests. It was
concluded that the nutrient concentration could be partly reflected at once by dynamic character of bacteria vitality
in drinking water at the inoculation time, which is helpful to assess water bio-stability of drinking water.
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22 Combining homogenous oxidation with post-coagulation
to recover organic carbon from chlorophenol-containing
wastewater: Oxidative polymerization rather than

mineralization
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Abstract This work provided a novel strategy to recover organic carbon from chlorophenol-containing wastewater.
Colloidal manganese dioxides (cMnO2) coupled with periodate (PI) was selected as an efficiency homogenous
oxidation process to oxidize chlorophenol from water, and a post-coagulation process using polyferric sulfate (PFS)
was chosen to remove the cMnO2 after treatment. When analyzing the oxidation product of chlorophenol by the
cMnO2/PI process, we observed the significant generation of polymeric products, which might be induced by the
reactive manganese species via oxidative polymerization. Further, we found that the nascent floc generated in the
post-coagulation process could effectively adsorb the polymeric products, which could be easily separated through
precipitation. Compared with traditional degradation treatment process, the proposed oxidation-coagulation
technology could recover carbon resources from wastewater to reduce CO2 emission with lower oxidant
consumption.

Keywords Colloidal manganese dioxides, periodate activation, oxidative polymerization, carbon resource recover
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