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FAMT NG B oy a5 AT et R — AN EE R R, ELE - B2 A E T CoCaAl-LDO/PMS
RV NI i R EALRT R R, A2 A2 Fh ROS (SO4se™, +OH Fll 102), IRTT T 15 4M 00 T4 M xt He FR Rk
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W OB OLHR, SR NERTEIR F ALK MR ML e T T2 B T2 Ok FE T AR AR A A
Mg — e E: (PMS) Mgl BT R — P BB WIS Jer) B s, LA T Ak 7 (-4 PMS 3 —20
AL NOH. +SO4 102 S5 H A A MM IR IR, TS HE R AR A LIS S 58 20 4 HaO il CO2e ARHE
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W B A=A KM, K Co B NI IFE mif Bbe I B 4k B 5 T AL MRS Cos
N. S CVUMICE. WX Co@NSC HIFRIERKIZAEHE TN FLEH, FEAARIAMLE 1.3-16 nm Z i), R
AR A 223.26 mY/g A1 0392 cm’/g. TEHALZMEREMIKF, Z5RRE, EHBROBUT, MET
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AT R, Co@NSC HLZFi A R Ton P DMP FE14EIEE ). Co@NSC AU AT LA/ 4 1 4
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AR TOC Ak o ST B SR RLSR AN 0], B0 E T /< & -OH #1102 A71E. R4E DFT Bibit &R
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W B EESRAKS IR EEARNRE, EMEEERE N BA ARG AU R R & 52 00, T [ €
WA A B R . RE SR, bt s IR MR B et S B Bk IR A A TV 435 W Y B i A
i A BEA G R K R I (Bap) FIFEMRRCE . A 70 LAY AR HE (1 =13 Bap FEAR B Acinetobacter XS-4 4
ARG, WIS SERR ARG K A BT S AR IR AL, FE UG RN (SA) - LMEEE (PVA) HEUAX
FR B AT LI B AR, BR8] 52 Ak /N BRI BG4 B S o B0 B K AR 2 7K Bap I FERR R,
DU BRRRAE SR AL IR K P B SR s e 228 . G5 R W], FEARALIRK T BRI INI B 1A 5, T AR R G F i
W, w7 HROK AR BN TR TE 8 Proteobacteria XTI . 10%PVA+0.5%SA A/NERI AT LE
PRIBR BRSO AT, B 2 FL H IR P93 5 R T ARG R K. 7d J5, [ 58 o /AINBRGH RS R /K RN AE
K BaP [IZEBRAS AN 62.36%F 71.55%, BUHESHE 2 Hlm it 7.87%F1 22.5%, B/NERE SRRECR, WMD)
RERILFEK, HiBN B S ARMAE R ANERIE ) BaP In AR FEEAL, TR — A /INER R Bk A P ) - N BR 4k 22
BEAOE IR TARRAS o wf WL FH A2k 0 ] s A B A ST B A A PR K LA S bR B FH 7 77

XA BUEMEEN: IR AR, FRAERK

B—EH: HEX1998), &, frik: WiEWRA. TR 2HF R EYEM. E-mail: 1968019149@qq.com
SEEEE: 2T(1982), B, WAJ5, ¥d%. WA 5 KL SR s Y3 84T N 54 61 R . E-mail: jlis2@gzu.edu.cn



07 F:THREL B R AB1RK BE25- @ K 14 BPS
1 e AL 5T

AL NEFEDDT
L SO GEIR SIRE TR, SR, 550025

2. MR ARG HE WA SR s, 5, 550025

W E MHEASEFNIELE, R TIRRMGUE RN S BOCE R AN G PTG G4 (Persistent
Organic Pollutants, POPs) I NFRSEH, X BR8P 4E T KHNETEMfaE . BHAl, RRAMEE G M) 25 BRAETE AR &
FBRAMIR 25574 05 I 108 EEXHZARLE A, AR SOR RS 7720 £ T Co 9K UKL 71 2k 1)
AT B (Co-OBO)f y HL 2SI A M At Ak 7, LA/KAAWUEY S(BPS)A HARYS 44, BT T Ho 25U 4 15 Yo i) 1k g A
HUEL. PPRERIESE SR R, Co-OBC MBS H C. N. O, Co FBAMIL, HEREREEAKME. BZH
NALAER UM Z A A E RS &, AT 2 TR RBRAE . B RS R WR, Co-OBC A
BHOEEIC IR AL, BIRHAL, Pk AL LA R R AR R 25 2, ESE T Co-OBC EATRUFIMAIEFE R, [
] @ e A B AR A 25 R, Co-OBC MH: R Hi A1 T 2. 2 Co-OBC 1FE N MIRR M A4 70 I T Ha S5 1 p % BPS
W, FE e B 26t R (c(Fe?) =0.3 mM, pH 3, U=-0.5V), A LASZHL 15 min PJ BPS F4 B, 120 min ST HL
fi% 47.8%M)(Total Organic Carbon, TOC)Z: % . il id B 1 I AR(EPR)AA & [ SR 2 E G HED M N -OH, &5
A TR ROBAR € - S5 S B P AN AR T SN T BPS 1 =4k BE MR AR,  [FIBT ECOSAR A T H # 8] 7= 40 1) 2
Pt B — B RY = .

RHEIAl: BRERMEALGR: HZFU; BPS; MLELAHT
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B E AIE 70%R RS, OISO B T 7E TR E P R v R T KR TR, AR Y
R, RIREK BRI S X3 E IR SIS K D B A, X AR BRSNS T
A PRSI R A AL I AR o T 244 BT X275 W 7K B AR R G 38 R AX — R B R 2k XA BV PR SR B AR AL B A A2
AFTAER IR BT 570 B R VPG BRI BRI S . BT HHFRATIAE S VLTI ZK 0 SR K LL R 7K e 1E 4T 4
—AEMRE SRS, W ARH AT KRR BRIEKE . RXOKE. SITEKE. BMOKE. SRR ERT T
TR-KEE REAR XK GRIALIX X KX T R XD 1R G0RFE LR T R - K B R Gk
TR AR oS B B PR S 00 0 A [T B VAL o o BFF 78 45 SR Y, AR R 7K 2R P X S E F= Kk B B B 300 2
ZEAER R (pCO2) TEFKHAE X B BARMK, ERIERFIE, AWK ES HIE R 1 Cor MHANY. %
ks e MU E 2 % (dBC&DMC-DIC, DOC, PIC, POC) FFFt &t &M, fE3E H 7K % FE X TR AR 5 T3]
WX PR FERA, HAEGURY DT 2 T I B IR HUB SRR OB . 3 R IR R it U, AR H
IKEPEX RS KB, SHUKENEYIRIEBN B3R5, TR IR /K E X A7 B R IR V8. 4R
YRR T K AR DRSS BN T, X I TES VT RE T R AL, A5 T BB VPG SR B AN
KA WEORE KR BROEIR: OIS AR AN

B—EH: THRA91F), B, WEHd (L%, BRI REBREHP T, E-mail: wiwang@gzu.edu.cn
SEEAEE: ER01991 4E), 5, -, Y. BFRTR: SEERAERT A . B-mail: wiwang@gzu.edu.cn



09 FrMEGITKAE] R RAHEFIERD
P R FIER F L

REEIR, THE, 2K

TN R R TRE2ERE, SeN5EkH, 550025

¥ E PEAHA LERMPUERMAE, 2IRKY S0%miEREERA R E, Hh g T sk,
ARFREAT I BT B BT R IR ZREBUR, 30~90% MR N BRI EMEHEE, XS ECRENFIE SR
KMEFEhEHREFAER, EMBESHRPUERTMEEE (ARGs). B, FRIEGEKMIEEHIANRZ ARGs )
B ERIRAMEAEEE . 8T, HATRZHIRIE S KAE B (WWTPs) RUEE AR H 5 9, %A %51E%] ARGs
MU JRIE AT G £ B . IR EER LRI ARGs 7T AR (8] FH 7K Sk R F B R IT iR 35 ey, AT
AR RS AN AR YNGR EE TG . R, $RITIRIE ARGs 70 A 00 AL L 1 J S 3485 P (K Zh A A% 4R

TEARWFF A, K SEh R R AR RN (q-PCR) F1%: E R4 24 1) )71 8R BE ARGs 7 WWTPs K J& U345
A AL, 8T T ARGs SRUEVIREE MBI 2K Z A . fET5KAEEE) /) AO T ZAMH Bt /K
H1, ARGs [W4aXf B B35 T FE . (R7E@ IS RS 19 K #7371 ARGs. FIRT, J57K AR i L
SERIKAR T ARGs (480 3= B 43 70 FL T e B &t 10 (5 A0 35 %, BREGK I 1) ARGs 3= A S 2 bud Rk IE#AH
rr ARG BRAh, BATLEAESE FE AR R I B L ARGs. fEHERLJE ], KRZH ARGs #0H
B, EREfE RIS sull 2907 10.5 £ W@ E T RN, V5K B0 TR B T A A i v
G5K, SR SRAEAREL, VS KACEL) AR A R ATKEE TR R B 52%A0 37%0K) OTU 524 1. 78 LSRR
Proteobacteria Choroflexi 1 Actinobacteriota =P J& 5 £ FHIAL.  BLAME A FE Y LIBFKFE IS R T =FhEL
TR . EFRERA T EIX LR PE 1 14 F ARGs KRB, Hh Z 4R K Eefl iR s, S EEN 47%. 3L
R AT 28 B ARGs WA, b macB (FEE e, AN E R AR = RAET5 252 — o MRED T EoR,
=FhREE B Proteobacteria, Actinobacteria 1 Acidobacteria 7& ARGs T B HIETEE £, 5 ARGs FIZH 4514
FREIEMRK, MR (60-66%) 52T ZHUPENLE], 10 H AR UL AE A Y3 (19 20 A LBl AR L.
KR PUERPUEEER: R ToAKARER s TAEIRE . R AL

B RE (1994 6, B, SUNKFEEIE. FFRTR: Ki5EHES S5 HA . B-mail: 405633639@qq.com
SEEAEE: TRk (1991 45, T, i, AREEER. SFROT: KGRI 5HR. E-mail: bwang7@gzu.edu.cn
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10 SEFFBE RN Fili AT 7K F7 78 1 3K
B BEREBURFIE K 4H B RV BRI

z

ZEMK!, XK, FRRDBY, Al TRE!, HTR!
LB KRR S5 TR %P, S1FH 550025
2. 50 MR T RE M 5 R R S B B A S0 =, BEFH 550025
3 RMA BB ESBEHEAR TR0, 5 550025

4. 5t R P AR S R B A MR AMRE ANk, BEEH 550025

W OB OARTEAEE N R ERIEOK IR RS (RAS) Flfitads N, P W MEG PR (DOM) B HURFHE K f
SN VR 2 ARSI, SRS A BT %, TR (PSR B f 3 S 3 BRK AL 5 &
SN BE HERFE RS2, IR E R SR IR RS R e 85 REEW], 28 1~16d, REKCHE_EZ/K NH4'-N. TP, COD
I TOC WIS THF4EUAb 2], 7E5 16~33 d, NHa™-N RRERHIN. TP BN T 1AL #4L. COD fl TOC B,
B E TR . =49O00SRY, AIESE T EEK DOM FEREAFZK. MHERYI, HIREXMT
RS EHE L . MBI RV, AF AP A AR AR AR 2SR, R ETTA Proteobacteria.
Firmicutes. Actinobacteria . Bacteroidetes Chloroflexi, #%F 3= B KT 5%; PRE AL TR 35 B )8 AL 35 Acinetobacter
Propioniciclava. Ornithinibacter Paraclostridium 2 AR AN A HF BN Acinetobactes Kurthia~ Comamonas
Propioniciclava 55 . MRS RRRFAE S IR 5 MR T, BE SR TN, 45 DR BR A 20 1 B v 254
T AL, COD. TP S #E % A A B B AUAR M (P<0.05); JREAUUEHE R DOM (C1. C2. C4). J R} ] COD.
TOC. 4 N. 4 P, NOx-N RN & 1 CHIA B 7, S b N 418 Js 5 [V Rl EC. DOM (C1. C2,
C4). NH4*-N. HHRIHEIME . FTRER, REAEGEN 52500 S & ER/K AR, Rk EU8E 2 A LR
FIRETRG,  FERT AR B RE TS G5 A A 2 I 28— SR, LR A P

KA FEIEMEIA KT, s FOMENOR; WRABERI A S5

B LEM1996—), L, WIEHIRA. BT MOKFEIREIEE A S A BT . E-mail:mylan96@163.com
EEEE: PHKW1992—), 5, Wd, Bl#dR. BH7m: 9IS BE . BAREYAL AL E S BRI . E-mail: yfluo3@gzu.edu.cn
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11 BRIC B 5l RPUEE R K TTRY)
DA YRRV 2 A AL

KuF, XRF!, KB, HAEL!, KRkl !, met!, AE

12 wdeyr 12

’

LS R BIR S TRE 2R, W s s R DR S IR 0 PR e =, S, 550025

2. 50 MG TR A B AR 25 R G A FREF AMRLE LN 7t STFH, 550025

W E IR S R e R W, Pl AT R PR R (ARGs) AR IR T A%
Pro ARGV THIX 20 FhaLAEZR . 9 4 ARGs M1 2 ML IO CGnell RV indl2) R GURD i A= WUEv 45
MZ MR R TR ERH, KRR T F B PR R R TR, KR P4 3 SR KN
ND~372.72 ng/L, #JEHRIN OFX (169.48 ng/L). YIFWIHHiA 2 aikJE /KN ND~151.62 ng/g, WEHKN
FLU (122.54 ng/g). E& PCR ##1 8, ARGs 1E/KARFIVIARYF 1) E B IMR OB IE P EE R GuD) >k
U BEREPUHE IR Cerm)  >SVUMRIEPUHEIER (ter) > WEERRPIERR (gnr), ARSI R 2R
T YR R HE IR 45 B W 3 W, ORI vh T SR ) S AR R e 54 O AT AR AL, AR08 Planctomycetes
Proteobacteria~ Euryarchaeota F Chloroflexio JURRYIH 4L 22 i ARG AL, BLHE 574 N4, £ EAJE Multidrug
Fl Tetracycline HitESEA . Pearsons FHICHE D HTREH, AKEFGTRI P P4 B ARGs 2IEAER, WY R LKtk
K5 indl RFEIEAR, JIRBRWIhHAERM ARGs S AAFEREMXR, XEHPUERN ARGs FAEEE
71, AN ARGs EACHIERRR L IRZ) ) 2B i et — R AW H A 2 ARGs (1R AEFIE R H (it
TR

REEIAl: U KAk DR BUAEER: PUERDUEER: BEYREE

F—fe#: KzHFWA997F2 H 16 H), T, WILBIFA. BFFIH: 3. E-mail: 1505519618@qq.com
SEEMEE: FT9S24ES A8 H), B, Mt)E, #I%. AT M: KisHEH 52HE . E-mail: jli82@gzu.edu.com
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12 B e S M R R B & B A &
p

[EE A X SE

1. SO R, $2FH, 550001

W E ASCRAE- T OGN Z4E TS AT T TR e 8 G T S T R (HAD A s FLR (FAD
(8 B AT BOGTERRAE . 8 AM-RT WG RE /AT B . F RIS 3 A RR (HAD & ERXTE R (FA), BH
A E BRI S B AN S, AR RBUY BN 47.6%-58.4%. 51.3%-57.7%, JEYEARRMIEEAFEE Ky T 518
KT & RRR, H5EEMs KR 08T 5 BER. =400 eSS R, A0 3 i v R s R 1
PeCTRE (FD HEME AR (BIXO ¥MES AN 0.72 1 0.44, & BERG FI BMEA BIX ¥I{E A4 1.24 A
0.57, B&/NIRERAL, B AT 35 (0 75 P F BETT S ok B T AME PR R B A AR, SRR T M LIRZ BN
FEEBN R B o

REEIAl: U SABOR: W Juidr

BEH&BEER: WAL (1982-), &, i+, WIRTTA: HEHERLY . E-mail: 372463359@qq.com
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13 SRARY W S AR L 5 A P8 LR 2 D R s
T e Fo i FE U BT 5T

R, XE2, RS, TEE VY, XK
LM RER ARSI TR P, 52FH 550025
2.5 RIMYE R A P TR e, EER 401331

3. TR IS I BT O FE PR SIS (SISO, 53 550025

4. 5 ME TREHUF R FE R iR TR O (oMK, 5t 550025

W B EYRRRZ AR A R R R, UMM A LR (DOMD ARE A 2 1 XBARRAE . R
AT DOM AR, R A BRI T AR, SRR ARMANR. DI E SR me s
TR—FBL RN R, RET DOM MHHESH (ases asson B2/E3. Sa75-295v BIX. FI. Frl Al HIXD M7,
RN T A FIREE 44 T DOM [MAMIREMRREE. SRR ALK ass M1 asso HAM A (8.22 £ 1.82) m!
Fl(532+1.72) mr's E2/E3 Fl Sa7s-20s {55129 0.85~3.25 1 0.002~0.011. A% BIX A1 FI 4> 19 0.77~1.11
2.14~2.39nm™', B PR ANSMIE T N5 DOM (1 8 2 5THEE . HIX A1 Frl 40715 0.54 £0.16 #1 0.86 +0.06, 1A
AR FELFE AR 3742 DOM £ . 43d 15 CCREFRE IR, arse (HESS 28 d BETHE ((14.8£3.12) m! ) (p
<0.05), assofE 0~21d BEFME T (7d: 3.12+1.18)m; 14d: 2.79+1.17)m"; 21d: G.11+1.1)mD 1
28d 57t ((8.20+0.88) m! ) (p<0.05), T E2/E3 {HMAMES 52 M. A, A HIX (0.23+0.05) &
F PRARIT Frl (0.91+0.13) FH1, BEBHK TG A 584 B 9% 4 DOM. NG FRIERE (30°C) t—H4k
T+ DOM (A= ] RV, B 28 TN K 531 253 IR R AR /IN G AL 3 (8 AR 0T AR P < 220 5 R e 30 R [X 3R] I DOM
AT FRIR A FHME R, (Rl A SR B 4k A DX S ARG A o 72

REEIAl: DGR VEMRIEENUR: TR R AR

B—EH: S (1998—) B, (FEEE: BERRRE). MR WRKIEBIER.  E-mail: 2466038064@qq.com
SEEAEE: TERE (1987, B, WL, IR, R REKEEEEGHUR M FEIE. E-mail: wangzhikang@gzmu.edu.cn
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14 & Ca BT HEE BB IIGeILH] & 9K
CaCOs;-AEVIR B &Y KX & B R/K b E
RERE A

X 20

T B RS SIS TR 2B, 5P, 550025

W E o, SAMBEELMEEE AWl ER R R R IF D E R E T, R ER B EE SRR
(I K. ¥Eor. AR, 5 FUAERERE, &AM 855 R MK A5 Qe i B 28 Sk . TR 6 FH B B v & 3 b
B, EREEA TSI AE LS R R . AT AR BN ERE, 8 T A 1 o SR T AR A
BRI B FEXRR & B K IR AL B R, PR PR AE & TR T AL T T R P AT P B AL T R,
TEHB KD T RN 16.67%, BEERR MAE. R85, $% WaMERE. #—0amEE Acp), #K
SETH Ca i, &L 5.56x10°mg/Kg. XRD MR, Ca (EFTEHEFHINE, HEBLEERLELAS
1E. EEMRERET, FEHEHBTEEEMN Ca BB RMAEERE L S TG = N4E5R . (2=
CEPpR) FLBRESHIR & (RS B Re I A . o, 7 BV AR WD 0 2 R K 43 I 1) 7 T T A 46 14 22
Wi (I ELR AR TE T 20 45 1%, 4 13330 m¥/g. SEM K& XRD 7 #r R B, kB K Ca 2053 Bt 5 £ L M w
MR MR A EIE) . FiAEA 80-120 nm FIMURIZEE (Ca F A 1.56x10°mg/Kg), HH LK BT 26 B B A M0 ok A
2RI CaCOs- LR G . HE— DI SR, 41K CaCOs-"EWImR AV K h B (PO HA1R
FIIRFHERE, 72 2h WGIK CaCOs-HMR &G x4 MR Bt sk 32 RO 85%, 7E 4 h /i A7 BIGA H P . Langmuir
R B S IR 2R AR 5 B, K CaCOs-AEHIR B4 W00 i (0 AL e K B 8 104.17mg/g, 1T SCHRFTRIE IR R
M. XRD 1 XPS Z-Hr KL, WS 40K CaCOs-2EM R B AR HIAE/E KB Cas(POs) HHRHIMIF
KGR CaCOs-EMIKE AW 4 BEBH I MK CaCOs VB A I R W B A, o B PR IO B 2 B i 3 22 A4
Fo BRI, BRG] SRR T K Ak B2 B FH A B9 T AT I R L B 4%

KA SHRREE; Ca, I EVIKR;, EEY

BEHQERIEHE: T515(1987-), 53, T2, MR . 322 N [ P P2 78 B VAL A 5 T 9T . E-mail: z.wang2021@hotmail.com.
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15 & EMEHTSEI E DOM A9 HES DBPs
TR

Elj_ﬂ‘#’:l, }5%2’ if‘é/;%zﬂ*, ;J. F‘é ")
1. SRR KA SIS TR 2R, H1FH, 550025

2. SN AR ARAR, 5T, 550081

# E AMHEANUR (dissolved organic matters, DOM) & T JH & &I 4 (disinfection by-products, DBPs) ff]
HITATAYIR . IR B IR s R R R M (SEPBATIRIA /KD RE 2 DOM KRR & DBPs (14 U
7, FIFLAN-AT Wit (UV-Vis) FI=4E5 681 (3D-EEM) A FKH. SR IR AR 4 K P 3 AMRFAE
{7 B 7KAE 6 Fhd 4> DOM #EATERAE, I5TE KR DOM 450 34T # AL TH 5 /5 DBPs 12E A ot 45K, Fif
M7KJE DOM (2R L IR BCA E, EE/KIANYE DOM S &EHm. RN EKNFHEMR DBPs #1, TCM 4
DBPs “E# (DBPsFP) 65%LA 1, DCAN. 1,1-DCP. 1,1,1-TCP KJZE #4345 F TCAN fll TCNM, J& P e
JRIAEN, AL 0.016%F1 0.007%. SLhb, L4505 BHRFL & DBPs BRI 112K J%, TCM. DCAN. 1,1,1-TCP Hf
PRY 5 B E R JE N HON; 1,1-DCP B A4 5 £ 5 T HOB; HIA /& TCAN E E 5T#k4H 4> ; TCNM F 2 & B HOA
7. SFATRF (EEM-PARAFAC) #1 UV-Vis 70388, Bi/K4H 5> L2 MR HBIRA S BIRA M, KA S 1%
R AR A YA B I R, iK1 2H 73 DBPs AL R i DOM ZH53 1) 94.5%A o KL, Bik3E DOM 4153
X}-T DBPsFP [f)E ZGTHRIEYE 78 55

KW VA IRIEA NI TR R RS AT IR SEAN-RT WA i

HB—1EF: MArME1996-), B, Wit. BIFEITH: KEMIG RS . E-mail: 1921729701@163.com
WEEEE: TERW1987), B, L, #dR. IO KEEH AR, E-mail: wangzhikang@gzmu.edu.cn
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16 ZBEFEAEYRITKBIBH Pb> s Zn* BT
B4R 42 B MR B LR BRI 5T

P23 N RN E T

1. S B2 SIS TR B, 52 BTFH 550025

B E CNRITEANE Po. Zo? WL SCEUR AR W R IEALRI A, DUZAk TR R, SR AR Y
FRVETE 600 °CE&1F R il Mk Fe AW, BRI T EVIRIEINE . WI4G pH TR TR] L 55 RO G674 5 55 A= P Wk
Bt Pb>F0 Zn2 50, FREId A/ EE (FTIRD SHAPREEAT TR AE. FIF Langmuir 1 Freundlich 455 Wk A
B, WE—2. #E R Elovich WP 2)) Jy A5 80 43 i AT S0 BRI B 20 1 % M. S5 R R I, BBk Ao T
B P2 F0 Zn2 (it pH 73 A4 5 F1 60 %Mk SEAEMD R B P2 FI1 Zn2 73 7I4E 720 F11 480 min A1k 2% B4,
bk 72 A R B RN 23590 0.1.0.2 /L, 55t KPR PR B3 7318 25.87110.800 mg/g - Po2* (I BT A2 45 & Langmuir
SFIR AN Elovich WY B2l 7224580 i B LR B i A2 2 LR 43 2 AL IR B s T Zn2 IR B R S AR 1
Elovich 3)) /7% Freundlich 2R W B 7772, 3R WAL SE AW Zn2-+1IWR B A 22 J2 IR

KEIR: MR By B TRBE; TREALER

B AREF1997), B, WiEMsA. IR BEaREE R EEEFTFEFIM . E-mail: 1600891434@qq.com
SEEMEE: WHRA1986), B, Ht, BIHEdE. MAJ7R: RAEXRSVRIG LILAE SN .. E-mail: 51860726@126.com
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17 5% FH T RS BT T3 K B K B 22 7 A ik
SEXIEY S i

BAgpl, FRELV, 28F !, £4 1, ks !, A2 MTAES3 43
15N E IR R S BB, 52 52BH 550081
2D ZF I SR e, PO EHS 610065

SUMFER S AR AF, St 518 550081

B E ACENSEMAN R R IO, B B AR IR X B EL . NS, ST 2012
S 2017 5E-2020 £S5 WiTH LS TR E (CODD. &% SBE(TP)MIR 2= /3 A AE, 83 RE RET 28 5 vh B 2R
FRAn Ja Xt BG AT, RIS e oRBRIX L DA ) REURN 25 Y[R 1o SR FH B IR 1 /K 4R BORN £5 /K b R PR 0290 i
BIR, 2017 FELUR =AM 2 ZB AR T AR R . =V B LA KRR IRIE S N 4.1, /METE 2.8, 43
BRI R AR E A B2 . S REWTTI 25 G K AR IR AR BB N 4.9, ZREKIALT IV 28K N IR B Wi
LA KPR RTREOH $9ME R 4.6. 3T oR, R UAL S Wi AERE AR 1K 4 -5 3 tH IS Yok FE B iy, A7 AEZRYIPERE
Wil o AR OGTE ST AR E 234 2o, W 2R Gk PR IRFE B S % COD. TP RUAHSGHE R 5043 77 0.921. 0.873,
0.866, Fr#EML B AT AN 0474, 0332, 0315, RASEERERRSaIr2 T — B RIREE KB E A KES T
SELNER, mE ITRTELIR BT N SR L) 197 Jim/R, Hrig KT RK E 80%, AR Y 6.4%, 15K R
TR TR R 7K 2 T RDVAT T 1) 2 RV o WA B V5 7K ) IR IX it 25 7K ) (R A B A7 A A I B
DA W 3 — 20 S I 5 i L AR R SETESE A, B BRI IR ZK R TRAHIG 3 — 20 42 .

X MU ottt AR R TOKBUARIRIEEG SRE KRR IRTE R

B—EH: 31989 ), J, Wid. WA RISUKIAEGAE, [EAEYIEEE . E-mail: trili@qq.com
wSEfERE: ERTE(1982 4F), B, A, SRR, MR RAKGAE. EAREYEE. E-mail: huangdaikuan@pku.edu.cn
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18 BT H T EZEFUEMILIZAERNRE S
FHRLR #57K 3 1 M BE S AL B 5T

TR SN
LR, A SRR, R 211100

2. R, MEEERE, RRL, 211100

B B FRZEGRAEE KA R K 222 BA B o 2 TR RHTE 3 BORER R
BE I K PP 23 75 T ELAT T Rl (K 2 RIS, (FLFL T o ' T 0 e A 2 O U B SR B T 7 2 I R I R 5
Ao AW FURE T T IR SRS, M A SR T AR S AT AR P A 3 I DA [ i P R Bl 6 A A 45
PEAEE, FMF AL RN B R AR R AR, /K 8 1 22 20 ROKIE o AT ST Tt A R
ST B/ ) e AL AZ A BAE D S8 2 A T R BU AL 5 HOE S DA IE T, AT 2 BT K
FKF AR E CERIEIG0. BFrADMEAICIZAMEHE 6-h W] WG T RENE XK 3.9-log MW EE, JF{ERER
6-h FRIE N ASNKIE 1.1-log B0, HIGRCKIE R REALENAE T 1) 7 IRIERN s 2) FEREE A E:3) i 745
BB, A BT ICRAAE TG 7 A RS R 17 e B 5 SRS 25 1F 1 T (ORI, T S ek 17 s 52
B R ARTE R E A ORI B RS~ . AW FOR B R PR 55 T e b b ity B R S0 8 R R K A A4
T Rz B A 18 U

XA KGR JeEAISIZ; B s KIS

H—eg. <@BEEE: K9, L, WL, BT KRS RS R SN A . E-mail: zhangchil23@hhu.edu.cn
BEH: FAOR1992), &, HEWRAE. BRI SRR SEEMH . E-mail: 554662405@qq.com
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19 AT 2 Cus YK BABEMSEILAL KB
71 H,0: 75

FORbkl 1N x5 L 20, A 32, &Rt 41 Kk ALFe 5L
1. fEdimys ReE, B 430000

2. bRSE R, B, 200000

B E 0 BRI AT, BTN TSR AHIEL. AR S 2 AU, H02 0%
WAL= A A A AR (CO2HD L R A AR (20). BREEH HHE (¢OH) FZ MR . KT AREME
MR SEALRE T 225, HoOn JE [ e AL U R IR MR R R R A SCHE . 1T HaO2 [RII R iy 32 4
ANGEARREE, BT < e 2 A AR i S A LA ], JEI2ade 3 Ak A Py s i Ak S, XA Dy f
— < ORI HaO W6 ALIE B RO AL SN FEABT ST, A TE N S8 5 FR THSER] Cu J7 AT BL
£ (001) [HiF:FEIVBRA (FeS2) i H AR BT JZ Cus PIKIIE, I HAEMELCH) A0 AL E Cu-Fe XUHE
AL R ANE T AL [ 51— Cu B Fe EALAL 115 HaO2 RAET & ML R[S, Cus/FeSa AL 1) Cu-Fe
XL IS 5 HaOo JE AR IE Cu-O-O-Fe #5544 2 HaO0 I B A B R MR 25, 52 HaOo 3+OH IR SRR e iE AL,
T gtk HoO2 ¥ AL TSR RS HE P27 WIS . 1923 T, Cus/FeSa- HoO2 th R P LAFE TEIZ 1) pH Vi Bl N 4L
B2 MR NS EY), TOIRESE Fenton BORTIIR I ETGRERIR. SR T5Ye FAMMET KRG LA EL. XTI T
PRsmif 1w SIS, FERI 7K1 LRI HoO2 SEFEPETEL, R 9JT A 20 Fenton HEALTRIBR A
TR

XA SAH Fenton [N ; XA RifiEAL: WU KL, FodE A i, GG R0

BB il (1991.12), B, it (2022 ERJEENAD . TFR T KiGHH]. E-mail: 18855032053@163.com
“EfEfeE: WAl (1973.2), B, L, #dz. BT ERERI . . SRR B, E-mail: zhanglz@mail.conu.edu.cn
HVE: AR O Angew. Chem. Int. Ed &% (DOI: 10.1002/anie.202200670) .
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20 “FRAZ SR =FEHNKER R LR
KR

X557 KA

WS R2E, IERIEERE, 010020

B B WTOKMRIEETGITE, B AR, TR AR R R AL SEE R R BRI S A AT
Bty (BAFAE R VRERE T 27 R R R B ZZ ) e B, ARACJR AR i TR BR ARG . AR BRI, Bk, B
FC e8] P ELBRE i Y0 7 T UL R S ISLATL A A0 LA R 2 A2 At e A o P ) O e o ARIT 70 FOL8 I I BRI R 65 T
Ry % FELARE R FELAE 8 R T XU L2+ Helmholtz J2 52, 4 FEL G RS B A2 L A A ) = 2R 9 oK RS 288 A
B RR R AR AL AU P R S DU R Eh i SRRl M g A R R g, RO R T U R
BE, P TR BAT, AT o R A [ 5 I 0 A P G B L, BRI R B RE G I BRI 2 R
SCILEE P AR R R R RS IE AR LR S R S A U, R R S T S LA, SO
DA S BE BERE B B A 3 BT o AT S 4 DA R A R 70 TS e R 7K A /O i R 44 2 22 P B R A
AR SR«

XA RIS S HURKIS IR HIRER: RS SHEGRH

B—EFE: X551982), &, . WIFRTIE: KiGHREAIAE. E-mail: 124079906@qg.com
EEEE: X55(1982), &, WA, BIRFFCO. BFFUTA: KIS HLRATAEE. E-mail: 124079906@qq.com
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21 BT RKAE A RISGER GRS
(8] 7 A AR AT

IR, FhRE, RE Y

L HEREEEEE, 65, 100084

W B RERE TR R, R E MR, PRKEER AR, XU GRIEHRIBIE) NEMR
A L2 2 M ATERAL TR E . B, E2BRIBELEH, BFERKRNEN, SEORFEZ R
P RS Y F BRI G A TE 2 57, N RBIE 2R G 1 I e 1B 0 AT RRAE 1 g
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F—fe#: WEE (1994, 5%, L, B H: BEHAR, E-mail: lwel7@mails.tsinghua.edu.cn
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TR GEIR LR B BRI b, AL RS AR B p T 1 8 5 F AL AL I 3 R A, SR AV ) TR BE AR B BR 2 —
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T A EEE S SR, DA 2 HOt T AORTE A AR AR BB A (K~ S SRR T BT B BRI
AR R G R & RO A8, Bl CARIERIAR SRR S S e IR A — B0 X5 LA FE A 52 2% S S BL ]
A IR/ BI R s AT TR B DI G . e BOUBERR & i AR AL A2 U FL AL R ek RE SR TH I B 2 AL Al . AT 7T
FETEE " BRI - BRI & R OOUBE FE AL DR R 8, T FE 17 MR AR 0 [ B A 0] e AL R RE AR S, SR TR/
FEBBORR 15 0058 28 G (VD U 2 SR o 98] W 17 I/ SE A U RS R, 5 o P A TR £ S i AL ZELRT A 2 e IR 42 LA A-C 0.9
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100 " O OH O " 45
=80 3 2 0, ) .
= : 3E h ‘OH 0,7 1,0, 3 E
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W B VT RMEE TG KA T2 AR, A RRBESCRAR, 84T A S R, AR R T Hh
B HATRE I B ST R R VA (A/RPIRD [ 888 A F T BTG /K AR EE . B9 A/RPIR JEIETE S N 2% Hh 8RG8
oy R AN, E B AR TV B B IR 4, S T B E XA X, S BEATTTIE AN A RS B o B A/RPIR
MR RIS A B M . o XIEIRA (DO WK, J5Ue#s (SRT). AMEBRSILI B Lt fedk, 45 SRR MR M2
P AE N IR SN 2.4 m, BEEXREFEIX ) DO A 1.0 A10.15 mg/L, {5Y8#4 N 50-60 d, AMEHREILIT
IR LG 100%. TERALANEIT TOLT, I A/RPIR J B2 1t /K AT F2 58 SEEE COD <50 mg/L, TN <10 mg/L, TP<0.5
mg/Lo FERMRAEYIREE AT RRY, fERI A/RPIR [N 8% P o] SEELE D A S fh, (i3t S o e
B WP LIRS R, IR A/RPIR WIE IS AV B SEOLBE )= k. 554 AAO T Z2AHM, B
A/RPIR [ 5T FR AT B2 48%, B4T HEFETTEZD 22.5%. "3 A/RPIR o i BU/INAIZE AT B FAR A0 0 200 e 2t
HA 5 v 0 R A AN R

XEIF: ST AR AR AN — R
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IKE WA 2 (A AR S HAHOF TS A S R G E R ERRME . AW ORI T — MK 2m, WRE 1000m
LA, KA PCLake BAUEBURTEBIR - VIKHMIEE . VRN F M S B E 180, 2 nlit S B EaE
S RGN E IR ERRE . W LSRR R TS I BMEAELL, PIBE RS E2 S 30T TWAE S KRG IKE
JyeksaE, BT E A ORI IRPUAN AL T RE ST, VP E B R RACR . AW TS Glinfa S Fe i
Hig, ST MRS BRI EAEE T, NS R ESE I TR S E .
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2. REFREEBEE Y, M, 510000
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4, il RAEHWER AL SRR 24BE, M, 510000

W B ERE RIS =AM I N R A R AR L DML =R ISR 2 5ok, i
PRI 4, THECRIERS 2R . A F0E 2 A FREFIEAR, R T BTN R AR TR
IR R 2 B E RIS R . ARYE RIS (LUL, 3R s i &2 5 R RKT (GDP, %77k
E NGB, 454 ArcGIS ISR HTEOR, HHE FE X380 840 AU Xl RIS mIX . ke
H g b XORT TVA T H X o KA SR S AN RO 38 45 SRR B . BRVLARS VLt 7K i B8ORS, oA
DA (NOs-N) N, FERA MR MALRIBEAN LI A SR (NHO-N) NE, BEEH KA
Tk SN AR A R A SRR R BE » FERFTE A B TEHL AU AL ER A 25t b, ST R AR R AL 3 0 AR 2R (STARD
b G IR A R AT T X DA X AL ECRIE L] . AERATHLIX, FK MR (NOs-N) FERH
TR EAE (5 42%-56%), FKBAMAEASZ (NOs-N) FER AT HEFRMAIIER (5 33%-62%).
FESRTTHLIX, I FEAEATG 7K AR A R KO0 ToL AU STiR R I BOR I 2= A s () 22 5, HOLARAURRIE 2
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M 47%, RiKIAZ A &5 47% 80 54%; 3 KTTHCRE FEIEMS K, BEAEHEBMFRTER (5 30%-41%). 1£L
IR TT X, FE K NHa N 1) = ZE TRk | 2R MTEK (81%), MIFEMT/KIIN EZRE TIkEK (84%). AHF
FUEE T oAV 2 AR IEANFAGHLEL, 87" T LR AR RS BN AR B0 R, BHASRER TR T EHL
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e EE (19939, &, Wit, HRm: R EERAY.  E-mail: yehuijun@scbg.ac.cn
“EEMEE. WAk (1984 45, 55, ML, BIEdR, WLASIN, SFU7. FALRAKSCE AAL Rk Rk R SBE. E
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3. BMImYE R, 5P, 550025

W E AMIEAHUR DO ZAKEASRGETRONEKIANURLL S, EBESRG R A Ekm A4
Py YA . DOM SR AR RGAKA LS RGZ MR MR, RSN RS RS
o mERES RGNS 2K EEFRNEMERE . SRR I R S IR S RS, AR SRAK R i
Wb KAEEBRGIEMN, EAT AEKFRS K RS B AR A S o AR 038 T 70 M S K AR 58 A - = 458
FEHEREAE, BN R B K A DOM (I SRIE AN 24 2 . 45 BER I, i 14 DOM 3= B Ji 5t R 2R it
CE RRAMETEFD, VIR DOM EE AR A4 (C+C), & 75%, MREALS (C) 15 25%. KKK
1 DOM B A FFFTRA 5, Horh BRI 5 TTHR 77%, Forb COZHLAR 7 48%, G243 29%, WURAL Y REERR (K
HED Hor C Tk 23%: FKHINIETTER 72%, o Cofdi 41 %, Co i 31%, PYRZH /> TTlik 28%. BLifgE/K 44 DOM LA
FEIRPEAN N E, B AR, BRI DA G A 3, R AT 2 s DOM ) T0% LA bo seBIF 78 ik i v S5 1
111 DOM SRR AL 1 OCHEHHE,  FEINER T XIS A I ER A

XEIF: DOM: ot SRR Uk o Ff
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W B WRANR (POM) fENEIRE RN EE R, TERAS RGMIGH b RS BEEM, JHdR TR
BN B R NREZN IR SO S SO B R SOR, T R IE P I R . I = 2R
[ TR AR K SR, KR POM BB & R T S UTRRARHE I R T KRR 5 0. iR =
UK A POM. AR5 22 18] 43 A Al R YRR HTGHATE7K 7k POM RIE RS e Ak L 32 (1 B B i 4 B o AT 9 A
KAT =i O Fexd 5, FIR B E R E AIALE (SB3C-8N) 4878 T IRIR B 15 5 R KT =i sk & POM
WORLA LR (POC) FIRBTRIAZ (PN) & BB MRHE, I8 M RN IR -G e BN S T S RIE 70 7K
& POM MITTRRH . 45 REKW, KIL =Wk POC il PN ¥{E 5518 1.92 mg/L A1 0.54 mg/L. HFHEE L
i 2 R KA IRUE I PG, BRI PO TR, FBUKE POC F PN &8RN B RIS T HEE T 124
FHIE . SZURIBHER #h A AE T REMA, B T IX & RAFE RUKAR 813C-POM. (34{H-25.81%0) 4 EW[AR IE, T K44
T ) 8SN-POM M (I1H 3.1%0) R IHZXIH5Z NIESEMmEI K. LHERIIR C3 M KT = ik 4
POM I FEZRIE, TTRERE AN 30%AN 32%, VRIFHYIX KA POM TTHRCN 22%, TMikiE C4 fEHA BTk E /N
(16%) o AW TR AT Z RIS POM SRUFHR AL T OCHBE, IFINR TR SRR 2 A 2 30T A8 A i
FEMEB A

X BRIEI BRCA B ORIE: BEEALR: KL=k

Bk R (1998-), 53, 2020 KWL, WSO BITIKESE . E-mail:  wujiaxi@mail.gyig.ac.cn
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01 Achieving a High Selectivity for Nitrate Electrochemical

Reduction to Ammonia over RuxOy Clustersl!

Jiangzhou Qin!, Kun Wu!, Zhengfang Ye!-*
1. Department of Environmental Engineering, Peking University, The Key Laboratory of Water and

Sediment Sciences, Ministry of Education, Beijing, 100871, China.

Abstract: Nitrate electroreduction to ammonia is a sustainable alternative for ammonia synthesis, which can solve the water
environment pollution and simultaneously turn waste into high-value ammonia. However, as conversion NO3™ into NH4*
involves multielectron transfer reaction that could a series of nitrogen oxyanions and hydrogen as undesired byproducts, it
is a mighty challenge to selectively transform NO3- into NH4" by designing efficient catalysts. In this work, we reported a
RuxOy clusters stabilized on nickel metal-organic frameworks (RuNi-MOFs) and evaluated its electrocatalytic nitrate
reduction performance. The catalyst exhibits near 100% NH4" selectively with an NH4*-N yield rate of up to 1.37 mg h’!
cm? at -1.7 V vs. Ag/AgCl and a maximal NH4" Faradaic efficiency (FE) of ~73% at -1.2 V vs. Ag/AgCl. The theoretical
calculations showed that the intermediate NO2 is easy to be further reduced into NH4", which could be contributed to
maintain nearly 100% NH4" selectivity. This discovery will provide a new idea for green ammonia synthesis.

Keywords: Nitrate; Selective; Ammonium; Electrocatalysis; Nanoclusters

The first author: Jiangzhou Qin (1995), postgraduate. Environmental nanomaterials, E-mail: Jzhqin123@126.com.
*Correspondence Author: Professor: Zhengfang Ye, E-mail: Jzhqin123@126.com.
[1]1J. Qin, et al., J. Mater. Chem. A, 2022, DOI: 10.1039/D1TA09441F.
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02 Efficiently Nitrate Electrochemical Ammonia Synthesis via

Surface Engineering in Cu20 [100] Facets™!!

Jiangzhou Qin!, Liuzhou Chen!, Zhengfang Ye'!-*
1. Department of Environmental Engineering, Peking University, The Key Laboratory of Water and

Sediment Sciences, Ministry of Education, Beijing, 100871, China.

Abstract: Revealing the reactivity of different exposed facets is crucial for designing high-effective electro-catalysts to
selectivity reduce nitrate (NO3") to ammonia (NH4"). Herein, two dominant exposures of Cu20 (100) and Cu20 (111) facets
are designed to explore the effects of interfaces on properties. Cu20 (100) achieved a relatively high NH4" yield rate of 743
pg h! mgea”! associated with a Faradaic efficiency of 82.3% at -0.6 V versus the reversible hydrogen electrode (RHE),
attributed to a relatively lower energy barrier (0.18 V) for NH3 production than Cu20 (111) surface (1.43 eV). Besides, '’N
isotope labeling experiments was used to quantitatively analyze the yield rate of NH4" and further confirmed the reliability
of nitrogen sources. This work provides a reliable evidence to improve the selectivity of NOs to NH4" by crystal facet
engineering.

Keywords: Nitrate; Selective; Ammonium; Electrocatalysis

The first author: Jiangzhou Qin (1995), postgraduate. Environmental nanomaterials, E-mail: Jzhqin123@126.com.
*Correspondence Author: Professor: Zhengfang Ye, E-mail: Jzhqin123@126.com.
[1] Jiangzhou Qin, et al. ACS Applied Energy Materials, 2021, DOI: 10.1021/acsaem.1c02319
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03 Stability of nano Ti electrode for simultaneous nitrate
removal and magnesium recovery from a mimicked RO brine by

the electrochemical-chlorination process

Xuejiao Ma' 2, Zhen He?, Xiaoshu Hou*, Chuanping Feng®, Yanhe Han', Miao
Li%"
1. Department of Environmental Engineering, Beijing Institute of Petrochemical Technology, Beijing
102617, China

2. School of Environment, Tsinghua University, Beijing 100084, China

3. Department of Energy, Environmental and Chemical Engineering, Washington University in St. Louis,

St. Louis, MO 63130, USA

4. Chinese Academy of Environmental Planning, Beijing 10012, China

5. School of Water Resources and Environment, MOE Key Laboratory of Groundwater Circulation and
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Abstract: Although nitrate removal from reverse osmosis (RO) brine can be environmentally friendly, without ammonia
and nitrite accumulation by the breakpoint chlorination with in situ chloride ion. There is a limitation of electrode stability
by the simultaneous hardness ions (such as Mg and Ca) precipitation in previous study of Cu/Zn electrode with simple plate
structure. In this study, an efficient nano Ti electrode (ENTE) with nano structure was used to simultaneously remove nitrate
and remover Mg from a mimicked RO brine with in situ chloride. More than 78% of nitrate-N was removed completely
with energy consumption of 1.7 kWh g1-N. After 5 cycles of operation, even though the electrode surface was obviously
covered by the precipitation that consisted of micron bulk-like and stripy particles (Ca-based mainly) and nano flake-like
structured particles (Mg-based mainly), the electrochemical reduction efficiency of nitrate was 73.5% with no significant
decrease compared with that in the first cycle and was much higher than that of Cu/Zn (plate structure) in previous study,
resulting from the nanotube structure of the ENTE surface. Simultaneous Mg recovery as Mg(OH)2 precipitation from the
brine can be efficiently achieved. A potential electrode-control of those byproducts was exhibited, even though chlorination
byproducts resulted from the over oxidation of chloride were accumulated during the electrochemical-chlorination process.
The results of this study have demonstrated the surface structure dependent stability of the simultaneous nitrate removal and
Mg recovery performance, and would also provide new information such as chlorination byproducts distribution and
pollutants degradation capacity control in electrochemical treatment of chloride contained wastewater like refining
wastewater.
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Abstract: Herein, a highly efficient electro-peroxone (E-peroxone) process with graphite felt as ozone diffusion electrode
(ODE) was developed for the synchronous removal of pharmaceutical contaminants and inactivation of pathogenic
microorganisms in real hospital wastewater. Under optimal conditions, the total organic carbon (TOC) removal rate of real
hospital wastewater could reach 93.9%. Importantly, 126 of pharmaceutical compounds (antibiotics, antivirals, analgesics,
antiepileptics, hormones, and others) were determined in hospital wastewater by using ultra-performance liquid
chromatography—quadrupole time-of-flight premier mass spectrometry (UPLC-Q-TOF-MS/MS). 110 of pharmaceutical
compounds could be efficiently degraded in E-peroxone system. Concurrently, the microbial community analysis through
high-throughput sequencing showed that E-peroxone process exhibited an excellent disinfection effect in real hospital
wastewater. Escherichia coli as a bacterial indicator could be completely inactivated in E-peroxone process. H202 and
hydroxyl radical ("OH) were found in E-peroxone system based on the results of chemical probe experiments and electron
paramagnetic resonance (EPR) analysis. The in-situ generation of H202 from cathodic oxygen reduction in ODE can react
with ozone to produce “OH, and realize high efficiencies for the elimination of pharmaceutical and sterilization. This work
established a green and effective way without extra addition of chemical reagents for high-efficiency treatment of real
hospital wastewater.
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Abstract: Seafood is vital for a nutritious and climate-friendly food system but could be overshadowed by food safety risks
from marine contamination. A Marine Pollution-induced Food System Risk Assessment and Response (MP-FSRAR) model
was developed to investigate the effects of the planned Fukushima Nuclear Wastewater Discharge (FNWD) into the Pacific
Ocean on nutrition supply and greenhouse gas (GHG) emissions. Our estimates suggested a protein supply deficit of 740-
1360 million kg yr! and 40-73 million kg year™!' nutritional loss of polyunsaturated fatty acids (PUFA), equivalent to a daily
protein supply gap of 1.5-2.7 g/person and a nutritional loss of 0.08-0.14 g/person of PUFA, respectively. An additional
supply of 3.2-15.8 billion kg yr'!' protein-rich foods (e.g., aquatic animals, livestock products, dairy, and pulses) would be
required to close the protein gap, increasing 1-79 billion kg COze yr! global net GHG emissions. The livestock-based
substitution pathway would have 40 times higher GHG emissions than the plant-based substitution pathway. We found that
a redirection toward plant-based diets represents a viable pathway to mitigate climate change and the potential fallout of the
FNWD. Our ex-ante analysis provided new information for global stakeholders to re-evaluate the potential consequences
of FNWD and prepare countermeasures for a more resilient and low-carbon food system.
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Abstract: The pulp and paper industry consumes large amounts of water and produces considerable water pollutants such
as COD and AOX due to its production characteristics, which exacerbates the problem of freshwater scarcity and threatens
the quality of water bodies. Research on pulp and paper industry about water has focused on sporadic enterprise survey,
environmental standards in individual countries, and the enhancement of specific technologies of water conservation and
pollution reduction. The lack of a comprehensive picture and historical evolution of water use and pollution on global and
national level may hinder the proposal of more effective policies to reduce water use and pollution in this industry. Here,
we quantified water use and water pollution resulting from pulp and paper production at the global and national levels from
1961-2019, and analyzed the potential for water savings and pollution reduction in the pulp and paper industry in each
country for 2020-2050 under different scenarios. The results show that global water use for pulp and paper production
increased steadily to 3 billion m? until the 1990s and declined sharply after 1997. In terms of cumulative volume, the US,
the UK, Japan, Germany and China account for more than 70% of global water consumption and major pollution, but the
hot spots of have gradually shifted over time from developed countries to China, India, Brazil and Southeast Asia. In 2050,
at least 50% of the current pulp and paper technology in each country must be replaced with the best available technology
in order to control water consumption to a level lower than that of 2019. The reduction of water pollution will then require
an improvement in technologies and management of production, in coordination with moderate measures during wastewater
treatment. Based on historical estimation and scenario analysis, we propose country-specific strategies for the pulp and
paper industry to reduce water use and water pollution from a water-resources-industry-development perspective.
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Abstract: In recent years, water eutrophication has become a global environmental problem. Ammonium and phosphorus
are the limiting elements for eutrophication of water. Therefore, the removal of ammonium and phosphate is of great
significance to control the eutrophication of water and promote environmental health. Among various technologies, the
adsorption method is one of the most practical methods for recovering nutrients from aqueous due to its convenience, easy
operation and simple design. Biochar is gradually attracted widespread attention due to its lower production cost and its
ability to effectively adsorb organic and inorganic pollutants. In this study, invasive plant Eupatorium adenophorum was
used to prepare biochar under different pyrolysis temperatures for the co-adsorption of nitrogen and phosphorus. The
influencing factors of the co-adsorption of ammonium and phosphate onto EBC and its adsorption mechanism were
systematically studied. The results show that Fupatorium adenophorum biochar (EBC) has rich functional groups and high
specific surface area. Low pyrolysis temperature (300°C) and alkaline condition are beneficial for the co-adsorption. The
adsorption of ammonium and phosphate by EBC is more in line with the pseudo-second-order kinetics and Langmuir-
Freundlich model (Qmax is 2.32 mg P/g and 1.909 mg N/g). The adsorption mechanism of nitrogen and phosphorus by
biochar was explored using site energy analysis for the first time. Site energy analysis further confirms that electrostatic
attraction is the main mechanism. This study shows that EBC could be used as a low-cost and effective adsorbent to
simultaneously remove ammonium and phosphate from water. Furthermore, the preparation of Eupatorium adenophorum
into biochar may achieve the purpose of resource utilization of invasive plants, and solve the problem of eutrophication of
water.
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Abstract: Ofloxacin (OFL), one of representative fluoroquinolone antibiotics, can pose a major risk to ecological
environment and is difficult to be degraded in traditional wastewater treatment processes. Hence, a system of aerobic
methane oxidation coupled with denitrification (AME-D) was constructed in a batch biofilm reactor to treat antibiotic
wastewater containing OFL. As a result, removal rate of OFL reached up to 93.25%. Further analysis of the residual OFL
in the sludge showed that OFL was removed primarily by the microorganic biodegradation, with little adsorption. FTIR
analysis showed that methane was oxidized to alcohols, and OFL might be degraded into aromatic esters, ketones and
aromatic compounds. Metagenomic sequencing showed that OFL could be biodegraded by type-II methanotroph
Methylocystis (16.44%), Methylotenera (2.85%) and Methylbium (1.72%), the functional microorganisms in this system. In
addition, the system showed a good nitrogen removal effect, and it was proved that methanotroph, nitrifying bacteria and
denitrifying bacteria could coordinate removal of nitrogen. Nitrosospira (0.10%), Pseudomonas (0.53%), Hypomicrobium
(2.49%), Nitrospira (0.15%) and Thermomonas (0.73%) were detected in this system. KEGG annotation found that there
were complete methane-related metabolic pathways including methane oxidation, Calvin cycle (CBB Cycle), Serine
pathway (Serine Cycle) and Ribulose monophosphate pathway (RuMP Cycle), as well as nitrogen metabolic pathways such
as nitrification and denitrification. Decoding genes of those key enzymes including pMMO, sMMO, and MDH for methane
oxidation in the system were 4622 hits, 3224 hits and 2398 hits, respectively; and AMO decoding genes, nirS, nirk, norB,
narG and norC for nitrogen metabolism were 2792, 2460, 6846, 6896 and 1162 hits, respectively. The results were expected
to provide a theoretical basis for removal of residual antibiotics in sewage treatment plants.
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Abstract: Antibiotics in the environment can induce drug resistance in bacteria, thereby increasing the abundance of
antibiotic resistance genes. In this work, direct Z-scheme Bi2Mo0Os/UiO-66-NH2 (BUN-x) heterojunctions are successfully
synthesized by a facile solvothermal method. The photocatalytic activities of the flower-like BUN-x composites are
evaluated using typical fluoroquinolone antibiotics, namely, ofloxacin (OFL) and ciprofloxacin (CIP), under visible light.
The OFL and CIP removal efficiencies using the BUN-100 composite are the highest (100% and 96%, respectively) within
90 min. This good photocatalytic performance is attributed to the Z-scheme charge transfer between Bi2MoOg and UiO-66-
NHz. Moreover, the good stability and adaptability of BUN-100 are verified via recycling experiments, photocatalysis in
ambient water, and photodegradation of OFL and CIP mixtures. Additionally, trapping experiments and ESR analyses are
performed to identify the active species generated by BUN-100 (-OH, h*, and -O2"). Comparisons are made between the
active sites and intermediates of OFL and CIP based on DFT calculations and LC-MS results. The degradation mechanism
and pathways are also speculated. QSAR analysis predicts that the degradation processes of both OFL and CIP can gradually
reduce toxicity. This work provided a new insight for antibiotics removal by visible-light-driven MOF-based materials.
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Abstract: This study investigated the arsenide removal by using mesoporous CoFe2Os/graphene oxide nanocomposites
based on batch experiments optimized by artificial intelligence tools. These nanocomposites were prepared by immobilizing
cobalt ferrite on graphene oxide and then characterized using various techniques, including small angle X-ray diffraction,
high-resolution transmission electron microscopy and energy-dispersive X-ray spectroscopy. Artificial intelligence tools
associated with response surface methodology were employed to optimize the conditions of the arsenide removal process.
The results showed that back propagation neural network combined with genetic algorithm was suitable for the arsenide
removal from aqueous solutions by the nanocomposites based on the minimum average values of absolute errors and the
value of R2. The optimal values of the four variables (operating temperature, initial pH, initial arsenide concentration, and
contact time) were found to be 25.66 °C, 7.58, 10.78 mg/L and 46.41 min, and the predicted arsenide removal percentage
was 84.78%. The verification experiment showed that the arsenide removal percentage was 86.62%, which was close to the
predicted value. Three evaluation methods (gradient boosted regression trees, Garson method and analysis of variance) all
demonstrated that the temperature was the most important explanatory variable for the arsenide removal. In addition, the
arsenide removal process can be depicted with pseudo-second-order kinetics model and Langmuir isotherm, respectively.
The thermodynamics investigation disclosed that the adsorption process was of a spontaneously endothermic nature. In
summary, this study showed that ANN-GA was an efficient and feasible method in determining the optimum conditions for
arsenic removal by CoFe2O4/graphene oxide nanocomposites.
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Abstract: To explore the impact of different land-uses (VR: Vigna radiata, SB:Stipa bungean and MS: Medicago sativa)
on the long-term soil water balance in China' s Loess Plateau, OpenKarHydro model was developed based on the field
experiments of soil water dynamic monitoring at depths of 0-4 m. The evolution characteristics of hydrological variables
including soil water storage, canopy interception, runoff, deep leakage and evapotranspiration were quantified from 2021
to 2050. The results showed that OpenKarHydro gave a good capture of soil moisture dynamics for VR, SB and MS plots
with RMSE of 0.058, 0.046 and 0.046 and R? 0f 0.615, 0.605, 0.582, respectively. Different soil water conditions are mainly
caused by canopy interception and evapotranspiration. Canopy interception of precipitation is lower in the VR (11.46%)
was less than SB (21.93%) and MS (27.73%), and the loss through evapotranspiration was greater in VR (83.74%) than SB
(77.46%) and MS (76.77%). Precipitation can afford the water consumption in the VR plot, VR and MS plots emerged in
negative water balance. At 1-9 years after MS planting, soil water storage of 0-4 m decreased at a rate of 43.23 mm/a, the
depth of the dried soil layer had been reached at 400 cm in the 7th year. OpenKarHydro results indicated that the soil water
balance modes varied under different land-uses. Planting vegetation with high-water-consumption could cause negative
balance of soil water and led to serious soil desiccation, which then had a negative effect on soil water supply.
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Abstract: Mine water inflow prediction is very significant to the safety production of mines. In order to improve the
prediction accuracy of mine water inflow, this paper, on the basis of fully analyzing the hydrogeological conditions of the
studied mine, determines the main influencing factors of mine water inflow: precipitation, aquifer thickness, mining area,
mining depth, mining thickness and driving footage. Furthermore, correlation analysis and multiple nonlinear regression
analysis are conducted to each influence factor, and the entropy method is used to determine the weight of each influence
factor to construct a weighted multiple nonlinear regression prediction model of mine water inflow. The proposed model is
used to predict the mine water inflow of typical coal mines. The results show: the Mean Absolute Percentage Error of the
prediction accuracy is 16.44%; the Root Mean Square Error is only 4.67. Compared with the traditional multiple linear
regression prediction model, Mean Absolute Percentage Error is decreased by 29.44%, and Root Mean Square Error
decreased by 9.89. The weighted multiple nonlinear regression prediction model makes up for the defect of the traditional
method of not considering the importance difference among the factors through weighting.

Keywords: mine water inflow; multiple regression; prediction; multifactor; weighted

The first author: Huang Wu (1997), postgraduate,prevention and control of mine water disaster,2350103940@qq.com.

*Corresponding author: Bo Li, professor, prevention and control of mine water disaster,libol1512@163.com.

-47 -



13 Recent Progress on Cathode Material Regulation for
Improving the performance of Electrochemical Nitrate

Reduction to Ammonia

Hongfei Liu!, Baojun Liu® 2"
1. College of Resource and Environmental Engineering, Guizhou University, Guiyang, 550025, China
2. Guizhou Karst Environmental Ecosystems Observation and Research Station, Ministry of Education,

Guiyang, 550025, China

Abstract: The accumulation of nitrate from industry and agriculture in the environment breaks the nitrogen cycle and threats
human health. The explored methods such as bio-denitrification, chemical reduction, physical, and electrocatalysis reduction
methods were applied to remove nitrate, the nitrate electroreduction especially is a promising technique because it can
convert nitrate to ammonia without high post-treatment costs, which provides a novel and sustainable alternative for
ammonia synthesis under ambient conditions. The reasonable design of electrocatalysts determines the performance of
selectively producing ammonia. This minireview emphasizes the strategies to modulate the adsorption by tuning the
electronic structure and its surface atom, including defect and crystal facet engineering, heteroatom doping, and alloying
strategy. The product detection and intermediates in-situ characterization techniques are discussed to understand the
mechanism of electrocatalytic nitrate reduction reaction (NO3RR). Finally, some challenges and reasonable opinion for
exploring novel efficient catalysts for artificial ammonia from nitrate are summarized.
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Abstract: Excessive input of nitrogen and phosphorus into water may lead to serious water eutrophication. However,
nitrogen and phosphorus are also essential nutrients for plant growth. To reduce water eutrophication and recover nitrogen
and phosphorus in water, different types of solid wastes (distillers grains, rice straw, and Eupatorium adenophorum) were
used to prepare ball-milled biochar, and further synthesize calcium alginate-biochar composite (CA-BC) for simultaneous
recovery of phosphate and ammonium from aqueous solutions. The physicochemical properties of CA-BC were
characterized by scanning electron microscope (SEM), Fourier infrared spectroscopy (FTIR), Zeta potential, etc. The effects
of different conditions (pyrolysis temperature, dosage, solution pH, and coexisting ions) on the adsorption performance
were studied. According to the adsorption kinetics, isotherms, and the characterization results of physicochemical properties
of CA-BC before and after adsorption, the co-adsorption performance and governing mechanisms of phosphate and
ammonium onto CA-BC were explored. The results showed that the alkaline condition was more conducive to the adsorption
of phosphate and ammonium by CA-BC than the acidic condition, and the adsorption capacity of phosphate by CA-BC was
better than that of ammonium. The maximum adsorption capacities of CA-BC for phosphate and ammonium were 24.0-
31.8 mg g* and 9.90-12.27 mg g1, respectively. The main adsorption mechanisms for phosphate were electrostatic
attraction, surface precipitation, and ligand exchange, while for ammonium were ion exchange and electrostatic attraction.
This study indicates that CA-BC could be used as an effective adsorbent for simultaneous recovery of phosphate and
ammonium from water.
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Abstract: Rivers were major transport pathways for microplastics into the lake but the recognition of source-sink process
of microplastics in a small catchment basin remained limited, hindering precise source treatment. Microplastics in the Lake
Aha of China were systematically investigated by sampling the estuary water and sediment cores. The impacts of land use
and population on the characteristics and abundance of microplastics in watershed-lake system were conducted.
Microplastics were detected in all samples, with an average abundance of 608.33 £ 261.57 (mean =+ std dev) items/m? for
water and 1083.33 + 584.52 items/m?, 916.67 £ 620.93 items/kg, 501 + 213.43, in sediment cores (0-5 cm, 5-15 cm, and
15~ cm), respectively, with polypropylene being the most abundant polymers. A generally increasing trend of microplastic
abundance from deep to surface sediment was identified, which were attributed to the increased population density and
human activity over time. Based on the principal co-ordinates analysis (PCOA), samples in different depth were divided
into two classes: agriculture-oriented and urban-oriented types (mainly including surface and middle sediments in S3).
Microplastics in different depths were significantly different by the analysis of similarities and divided into agriculture-
oriented or urban-oriented types by the principal co-ordinates analysis. Linear discriminant analysis effect size (LEfSe)
analysis has potential for source analysis of microplastics. Microplastic characteristics in sediment cores could reflect the
changes of land use types in the last 20 years.
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16 Spatial and temporal distribution characteristics of pCO: and
CO: evasion in karst rivers under the influence of urbanization
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Abstract: The carbon cycle in karst areas is a critical part of the global carbon cycle, in which rivers play a vital role in the
migration and transformation of inorganic carbon in karst areas. CO: in karst rivers is affected by temperature, precipitation
and anthropogenic activities with the same as non-karst rivers, but the difference is that COz in karst rivers is more easily
controlled by the weathering of carbonate rocks, and the pollution caused by urbanization will accelerate the process of
carbonate rock weathering, therefore, karst rivers have higher dissolved inorganic carbon storage than non-karst rivers, and
it will be efficiently and fast converted into CO2 and released into the atmosphere owing to the increase of anthropogenic
activities. The dissolved CO2 in karst river closely with the carbon cycle process in karst areas, there are numerous studies
revealed the geochemisry behavior of COz in karst rivers under natural environment. In recent year, the urbanization degree
of the karst region in southwest China is accelerating, however, the issue of carbon emissions from karst rivers in urbanized
areas has not yet attracted enough research attention, and the spatial and temporal patterns of CO2 emission are still unclear.
Therefore, exploring the CO2 evasion process of karst rivers affected by urbanization can help understand the potential
impact of urban development on karst river ecological environment and global change.

Guizhou is the center of the karst region in the southwest of China, and its provincial capital, Guiyang, is also the most
urbanized city in the province. The main stream of Qingshui River flows through the highly urbanized area of Guiyang,
while most of its tributaries flow through the suburbs. Therefore, we take the Qingshui River basin as the research object,
and the pCO2 and CO: fluxes are derived from model calculations using measured water chemistry indices. The results
showed that 95% of the sample sites had positive COz fluxes in three sampled period, this indicated that the area appeared
to be a source of atmospheric CO2. The pCO: of the Qingshui River during the wet, dry and flat periods ranged from 371.54
to 5754.40patm (mean of 1852.58+983.87uatm), 281.84 to 6309.57patm (mean of 1437.34+£958.29patm), 147.91 to
3890.45patm (mean of 1055.40+796.46patm) and the CO: fluxes ranged from -0.86~124.59mmol/(m?-d) (mean of
36.02+24.07mmol/(m?-d)), -2.32~95.92mmol/(m?-d)(mean of 18.24+£16.19mmol/(m?-d)), -13.26~179.50mmol/(m?-d)
(mean of 28.63+40.37mmol/(m?-d)), respectively. On the whole, the pCO2 and CO> fluxes in wet season were higher than
in dry and flat seasons, this is related to the abundant biogeochemical processes during the wet season. Spatially, the pCO2
showed obvious spatial variation in the three hydrological periods, that a trend of high in the western region and low in the
eastern region, this coincides with that the river flowing through urban areas performanced higher pCO:. Therefore, karst
rivers affected by urbanization sitll need further research, since it has a higher CO2 emission potential.
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Abstract: Qinglong County is rich in coal and antimony ore resources, and large-scale mining activities in the mining area
produce a large amount of solid waste and mine wastewater that flows into the karst groundwater system. Karst groundwater
is an important water resource in southwestern China. Due to the ecological sensitivity and fragility of karst groundwater,
mining activities have led to increased levels of heavy metals such as antimony (Sb) in groundwater and similar problems.
Therefore, it is of great significance to deeply understand the evolution characteristics and genesis of the water environment
of the karst underground river system under the influence of coal-antimony tailings ponds. However, the evolution law of
the water environment of the karst underground river system and the migration and transformation of polluted components
under the influence of mining activities in the mining area are still unclear. In order to elucidate the evolution of the water
environment of the karst groundwater system under the influence of coal-antimony ore, groundwater and surface water were
collected from the karst underground river systems (Shuiya Underground River and Longbaiwei Underground River) on
both sides of the watershed in Qinglong Antimony Mine. Analysis of heavy metals such as Sb, As and main conventional
ions. (1) The content of heavy metals in different underground river systems is different. The content of Sb in the SY
underground river system is (0.316-5.554pug/L) and the content of As is (0.118-5.973ug/L); the content of Sb in the LBW
underground river system is (0.25-14.35pug/L) L), As content is (0.09-5.07ug/L). Among them, the Fe and Mn contents in
the SY underground river are relatively high (0.016-183.2mg/L) and (0.002-17.12), respectively, which are greatly affected

by the upstream coal mining area. However, the Fe and Mn contents in the LBW system are relatively low, respectively
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(0.01-1.91 mg/L) and (0.001-1.66 mg/L). (2) The variation characteristics of Sb and As elements in the SY and LBW
underground river systems are consistent along the direction of the underground river, and the points closest to the coal-
antimony slag yard (SY16, SY17, LBW6, LBW7) Sb, As, Fe, Mn element concentration is the highest, and it decays along
the way to the outlet of the underground river. The main hydrochemical phases identified in Piper's three-line diagram are:
HCO;3-Ca, HCO3-S04-Ca, SO4-Ca, SO4-HCO3-Ca, the weathering and dissolution of widely distributed carbonate rocks and
the ion exchange process are the control The most important hydrogeochemical processes of groundwater chemistry in karst
regions are also controlled by secondary influences from anthropogenic sources such as mining activities. The main mineral
components of the coal-antimony tailings yard were obtained by X-ray diffraction (XRD) technology: calcite, quartz,
fluorite, gypsum, dolomite, pyrite, antimonite, etc. The Gibbs plot and bivariate plot reveal the influence of the coal-
antimony deposit yard on the karst subsurface and the hydrogeochemistry of the system. The main conclusions include: (1)
The chemical composition of groundwater along the karst underground river changes from HCO3-Ca type to SO4-Ca type;
(2) The dissolution reaction of pyrite in the solid waste of the mine produces obvious sulfuric acid. Participates in and
accelerates carbonate weathering. (3) The hydrogeochemistry in the karst underground river system is mainly dominated by
cation exchange. The results of the saturation index calculated based on PHREEQC software show that 70% of the water
sample points in SY are in a state of dissolution equilibrium, while 38.5% of the water sample points in LBW are in a state
of dissolution equilibrium. 20% of dolomite is in a state of dissolution equilibrium, and gypsum and fluorite are in an
unsaturated state (SI<-0.5), indicating that the degree of water-rock interaction is high, and hydrogeochemistry is the main
factor controlling the karst groundwater environment (hydrochemical evolution). factors, and thus the extensive mixing and
dissolution of contaminants in the mining area has resulted in changes in the overall water environment in the underground
river system. This paper mainly introduces the complex water environment evolution process of the karst groundwater
system under the influence of the coal-antimony mining area storage yard, and provides a scientific basis for the water
environment evolution and pollution prevention and control of the typical karst underground river system under the influence
of the mine.
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Abstract: In this study, natural pyrite was used to activate peroxymonosulfate (PMS) for acetaminophen (APAP)
degradation. The kinetics of APAP degradation in natural pyrite/PMS system and its mechanism were explored in detail.
Additionally, the applicability of natural pyrite/PMS in a series of contaminants and the reusability of natural pyrite was
assessed. The results suggested that APAP could be efficiently degraded in natural pyrite/PMS system, specifically, the
degradation efficiency up to 99% for 20 umol L~ APAP was achieved in the presence of 0.5 g L™! natural pyrite, and 0.15
mmol L' PMS at pH 3.0 after 15 min. APAP degradation in natural pyrite/PMS system was strong pH-dependence. The
presence of coexisted ions and fulvic acid had slight impact APAP degradation. Electron spin resonance (ESR) and radical
scavenging experiments revealed APAP degradation process largely occurred at the surface of natural pyrite, simultaneously,
surface-bonded sulfate radical, surface-bonded hydroxyl radical as well as high-valent iron predominantly participated into
APAP degradation at pH 3.0. Moreover, natural pyrite displayed excellent reusability and applicability for a series of
romantic contaminants. The results illustrate that natural pyrite/PMS has a great application potential in treatment of
refractory contaminants.

Keywords: acetaminophen (APAP); pyrite; peroxymonosulfate (PMS); sulfate radical
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(ITBR) treating Dispersed Domestic Sewage in rural areas

Zhijun Ren, Kai Li*, Zhou Hui, Zhikang Wang, Xueying Li, Wang Han

Faculty of Ecology Environmental Engineering, Guizhou Minzu University, Guiyang 550025, PR China

Abstract: Traditional wastewater treatment technology for distributed domestic wastewater is faced with the challenges of
difficult collection, high investment and operation cost. Especially in the economically backward rural areas of Guizhou,
typical karst landform is the biggest obstacle to the construction of sewage collection pipe network system. In this study,
Integrated Two-stage Biofilm Reactor (ITBR) was designed treatment real decentralized domestic wastewater. The results
shown, system reached a stable condition after start-up 43 days. Removal efficiency of chemical oxygen demand (COD),
ammonia nitrogen (NH4*-N), suspended solid (SS), total nitrogen (TN) and total phosphorus (TP) are reached 94.24%,
88.76%, 94.47%, 85.65%, 82.84%, respectively. Effluent concentration of pollutants was lower than the first level of local
rural pollutant discharge standards. Simultaneously, the removal efficiencies of different HRT and temperature were
gathered to analyze the stability of contaminant removal. Microbial community analysis shows, Acinetobacter, Rhodobacter
played a major role in the degradation of organic matter, Brachymonas, Coriobacteriaceae, norank_o_JG30-KF-CM4S5,
Candidatus, Roseomonas were mainly responsible for the explanation of nitrogen and phosphorus in sewage. This study
provided a practical reference for decentralized wastewater treatment with integrated equipment in the rural area.
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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 mgeL-1, 30 < and pH8.0- 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.
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electrode for electrochemical denitrification
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Abstract: Nitrate contamination of water resources not only endangers ecological environment, but also poses a threat to
human health, which has become an increasingly problem for all over the world. Electrochemical denitrification with high
efficiency, easy operation, low investment and environmental friendliness, has attracted a large of researchers’ interest.
However, the traditional electrochemical method has some disadvantages such as a large number of by-products and poor
electrode surface activity, which restricts its application in practical engineering.

In this study, a novel Cu/TiO2 composite nano electrode was developed by electrodeposition to improve the efficiency
of electroreduction of nitrate. The surface of composite nano electrode has a regular morphology, TiO2 nanotubes were
uniformly distributed and Cu nanoparticles were evenly distributed on the electrode surface. The surface area and active
sites of Cu/TiO2 composite nano electrode were increased. XPS and XRD analysis results showed that Cu loaded on the
surface of the electrode with three forms of Cu®, Cu20 and CuO, improved the adsorption and reduction activity of nitrate
on the electrode surface. The removal efficiency of nitrate reached 83.5%, which was 1.3 times higher than TiO2 nano
electrode, significantly improved the removal efficiency of nitrate.
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Abstract: The hyporheic zone (HZ) is important for river ecological restoration as the main biochemical processes zone,
especially for the nitrogen. However, as the river ecological restoration engineering constructed, it can significantly change
the hydrodynamic and solute transportation and reaction processes and it is still not fully understood. In this study, the
nitrogen transportation and reaction processes are analyzed in HZ with an in-stream weir structure. A HZ model coupled
with the surface water and groundwater is built and verified by the indoor flume experiment with NaCl tracer. Four main
species and three occurring reactions are considered to discuss the nitrogen transportation and transformation processes in
different weir structure design parameters and porous media permeability characteristics. The results show that the structure
height increasing on the overlying surface water can make the species breakthrough the deeper porous media. It promotes
the spatial mean reaction rates of nitrification and denitrification and results in the increasing net denitrification in most
cases. Also, the increasing buried depth of the structure has the same variance trend of the spatial mean reaction rates as the
structure height. The larger permeability coefficients in porous media can enhance the flow exchange and three spatial mean
reaction rates increase. The results can help deepen the understanding of nitrogen transport and transformation in HZ and
optimize the in-stream structure design parameters and location.
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Abstract: Antibiotics and heavy metals are frequently detected simultaneously in aqueous environment. In this study, the
coadsorption process of sulfamethoxazole (SMX) and Cu(II) on biochar modified by potassium were explored, containing
crude biochars (CBs) and artificial biochars (ABs). According to the results of orthogonal experiment (Lo(3%)), the CB which
was prepared at 450 °C (CB450) and the AB which was prepared by K2COs with 1:1 of potassium and wood-processing
residue ratio at 600 °C (AB600) were the highest efficient adsorbents. Freundlich model fitted the adsorption process better
and the Ky values of SMX were 42.147 and 133.391 (mmol/kg) (L/mmol)” for CB450 and AB600, respectively. The
adsorption amounts of SMX and Cu(Il) increased with the increasing of pH among 3-6 and decreased at pH>7. The
adsorptions of SMX and Cu(Il) were slightly influenced by ionic strength. Hydrogen bond, n- interactions and oxygen-
containing functional groups on biochars participated in the adsorption process.
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Abstract: Water scarcity induces potential output losses in local water-using sectors and the economic risks can be
transmitted to downstream sectors through supply chains. Water pollution further worsens regional water scarcity and
reshapes the economic risks of sectoral outputs. In this study, we examined the spatio-temporal patterns of both quantity
and quality-based water scarcity and how water scarcity risks are transmitted in Chinese trading systems. We developed a
local water scarcity risk (LWSR) index that measures potential sectoral output loss due to both inadequate water quantity
and substandard water quality in each province. We then used the Chinese 2017 Multi-regional Input-Out table to quantify
the provincial and sectoral imports and exports of the virtual water scarcity risk (VWSR). Our results show that after
considering water quality constraints, LWSR in Beijing, Hebei and Tianjin located in the Hai River Basin increases by 1.93,
1.43 and 1.02 times, respectively. The North China Plain is China's main VWSR export region. Hebei, Tianjin, Henan and
Shandong have significant impacts on economic activity in other regions through VWSR exports. Guangdong, Zhejiang,
Henan, Jiangsu and Shandong are major importers of VWSR, and their economies are highly sensitive to LWSR from
upstream suppliers. We have identified hotspots of sectors in trading system that are highly sensitive to local water shortages,
for example, the agriculture, forestry, animal husbandry and fishery, and electricity and gas production and supply sectors
in Hebei, Shandong and Jiangsu, as well as the chemical products sectors in Zhejiang, Jiangsu and Anhui. Water pollution
further exacerbates water scarcity risk in sectoral outputs. For instance, taking account of water quality restrictions in
specific water sectors, the VWSR in agriculture and forestry sectors in Hebei province to food and tobacco sectors in
Shandong and Tianjin provinces increases 1.43 times. Our findings reveal the need for different regions to conserve water
resources and improve water quality simultaneously to mitigate potential sectoral risks.
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Abstract: The disinfection efficacy and kinetics of B. subtilis and autochthonous bacteria during UV/chlorine treatment
under different pH and irradiation wavelengths (254 nm Hg lamp vs 275 nm LEDs) were investigated using the flow
cytometry analysis. The inactivation efficiency assessed by different cell viability methods was in the order of cultivability >
membrane damage > DNA damage. Compared to UV irradiation or chlorination alone, the UV/chlorine showed the
enhanced kinetics and efficacy of cell membrane or DNA damage to B. subtilis. These enhancements by UV/chlorine might
be primarily attributed to the in-situ generation of radical species HO* and Cle around intracellular DNA. With pH increasing
from acidic to alkaline, the UV254/chlorine showed the decreased kinetics of cell membrane or DNA damage to B. subtilis
due to the pH-induced decreases of [HO+]ss and [Cle]ss; while the UV275/chlorine exhibited the increased cell membrane
and DNA damage kinetics due to the higher chlorine photolysis rates. When the chlorine dose was not excess, the DNA
damage of B. subtilis were highly depended on the CTr4c values. During UV275/chlorine in the presence of natural organic
matter, the cell membrane damage also showed linear correlations with the decreases of UV absorbance at 254 nm (UVA254),
and about 20—25% decrease of UVA254 indicates a sufficient cell membrane damage. Using the CTrsc values and decrease
of UVA254, this study has provided the surrogate indicators for fast determining the minimal chlorine dose for sufficient
inactivation of bacteria by UV/chlorine treatment.
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Abstract: Many studies focus on producing phosphate adsorbents with high adsorption capacity but fewer studies touch on
the reusability aspect. ICA (Patent NO.CN107746224A) has been initially applied as phosphate adsorbent based on its
advantages of adsorption efficiency, low-cost and easy-recovery. The present study was designed to explore feasible disposal
strategies of phosphate loaded ICA. Firstly, the possibility of P reutilization was investigated by using the adsorbed ICA as
P-source to cultivate [pomoea aquatica Forsk, the sample plant dry weight using adsorbed ICA as P-source was (0.40~0.41)
+ 0.05 g, which was dramatically increased comparing with the non-P source samples (0.19 g + 0.07 g). The leaves and the
fibrous roots of spinach under ICA-P conditions are more and fresher than others. On another hand, the aim is to use ICA-
P as ecological reef to provide phosphorus source for marine microalga Chlorella vulgaris. It was found that the
accumulation of lipids (17%) at ICA-P concentration of 3 g/L was significantly higher than others (5%~13%). The
concentration of superoxide dismutase (SOD) and the intracellular malonaldehyde (MDA) decreased with increasing the
content of spent ICA, which indicating the stress effects of phosphate deficiency in C. vulgaris was alleviated by addition
of spent ICA. Overall, the fate of phosphate after adsorption is investigated in the literature, which provide some new ideas
for where spent ICA goes.

Keywords: spent adsorbent; phosphate; fertilizer; reef; reutilization

The first author: Faqin Lian (1990), Ph.D. Development and application of novel adsorbents in phosphate recovery, E-mail address:
lianfagin@mail.tsinghua.edu.cn.
*Correspondence Author: Huachun Lan (1984), Ph.D, Associate professor, E-mail address: hclan@tsinghua.edu.cn.

Journal: Resources, Conservation & Recycling

-62-


mailto:lianfaqin@mail.tsinghua.edu.cn

27 ZIF-8-incorporated Thin-Film Nanocomposite (TFN)
Nanofiltration Membranes: Importance of particle deposition

methods on Structure and Performance

Xiaona Wu?, Lei Yang ?, Fanbin Meng ?, Wenli Shao °, Xiang Liu? Miao Li ¥,
2School of Environment, Tsinghua University, Beijing, 100084, China
5School of Water Resources and Environment, China University of Geosciences (Beijing), Beijing

100083, China

Abstract: The incorporation of functional nanomaterials is a promising technique to enhance or develop novel material
properties, such as improvement of permeability and selectivity related to water purification and reuse. Herein, ZIF-8
nanoparticles were used to prepare the thin-film nanocomposite (TFN) membranes via both two-step in situ growth and
one-step blending interfacial polymerization (IP) methods. The primary purpose was to investigate specific effects of
different preparation methods and ZIF-8 nanoparticles on the structure and properties of TFN membranes. The results show
that ZIF-8 nanoparticles increased the negative charge, roughness, and hydrophilicity of the polyamide rejection layer. The
effects of one-step blending method on the TFN membrane characteristics were limited as compared to the two-step in situ
growth method. The effective incorporation of ZIF-8 nanoparticles into TFN membranes increased the water permeability
of TFN-ZIF-0.64 to 20.8+0.62 L-m-h"!-bar"! and enhanced the Na>SO4 rejection to 94.2 + 3.4%, which is approximately
1.3 times increase in water permeability and 8.0% rise in rejection than those of TFC membrane. Comparatively, two-step
in situ growth ZIF-8-modified TFN membranes displayed ultrahigh rejection of typical anionic dyes, demonstrating superior
NF performance.
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Abstract: Vegetation-activated sludge process (V-ASP) was comprised of activated sludge and installed decontamination
plants, which was proved to have high pollutants removal performances, high resistance to influent loading shocking and
seasonal temperature fluctuation, and low greenhouse gases emission, which is believed to be a promising environment-
friendly technique for decentralized wastewater treatment. The objective of this study was to evaluate the characteristics of
siderophores secretion in V-ASP under iron-limited condition. When the total iron content in the influents reduced to 0.03
mg/L, the COD removal efficiency has not changed in the first week, and following gradually decreased to more than
70.00%, which is about 20% lower than that of the unlimited iron control group. Iron-limited condition also has a negative
effect on NH3-N removal, and the average effluent concentration decreased from 0.8 mg/L to 0.2 mg/L. V-ASP could release
iron to the system during operation time under iron-limited condition, the total iron content of effluent was 0.035~0.020
mg/L, compared to the 0.08mg/L in the control group. By using UPLC-TOF mass spectrometry, the siderophores in V-ASP
were classified into catechol siderophores and hydroxamates siderophores.
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The first author: Yuan Jiajia (1990), PhD. Decentralized wastewater treatment, yuanjiajia@szpt.edu.cn.

*Correspondence Author: Yuan Jiajia (1990), PhD, Lecturer, Decentralized wastewater treatment, yuanjiajia@szpt.edu.cn.

-64 -
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Abstract: Simultaneous in situ remediation of malodorous organic sediment and nitrate-contaminated groundwater was
achieved with a novel, enhanced, self-driven three-chamber bio-electrochemical system with Graphene Oxide (GO)
modified electrodes. It has been successfully improving the electron transfer efficiency and self-purification ability by the
special configuration combining surface water, sediment with underground water. The upper part can be regarded as a
Sediment Microbial Fuel Cell (SMFC). The organic sediment serves as available carbon source to provide electrons for the
microbes coated on the anode instead of potential pollutants. The lower part is the Biofilm Electrode Reactor (BER).
Electrons were synchronously obtained from the loaded biofilm to reduce nitrate. The electricity generated from the upper
part was applied directly to the lower part as electrical stimulation to enhance bacterial denitrification of the system. The
electron conduction efficiency was further improved by graphene oxide modifying. With a maximum power density of
14.21 W/m?, as well as the voltage outputs ranging from 700 mV to 900 mV, nitrate removal was accelerated with less
accumulation of intermediates compared with the controls without graphene oxide. The maximum output power was
increased by 1.5 times and the nitrate removal efficiency (in 10 h) was increased from 89.13 +1.4% to 99.9 +0.1% after
the modification. The organic matter in the sediment decreased by 78% after 270 days simultaneously. Sequencing of the
microbial community showed that Geobacter and Anaerolinina were enriched in the anode. And thea-proteobacteria were
enriched in the four experimental groups and had a good effect on nitrate removal especially in the C-GO-SSG system
(Carbon felt anode-Graphene Oxide Modified cathode equipped Surface-water Sediment and Groundwater System) after
270 days operation. These results demonstrate that the C-GO-SSG system can be further used to remediation of sediment
and groundwater with improved efficiency.
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30 Enhanced biological treatment of organic dyes with nanoscale

zero-valent iron (nZVI)

Jing Liu, Airong Liu*, Wei-xian Zhang
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Engineering, Tongji University, Shanghai 200092, China

Abstract: Biodegradation of recalcitrant organic contaminants such as organic dyes is a fundamental challenge in
wastewater treatment. We report herein the integration of nanoscale zero-valent iron (nZVI) with membrane bioreactors
(nZVI-bio system) to achieve enhanced degradation of Congo red (CR) in wastewater. nZVI pretreatment converts the large
and bio-recalcitrant CR molecules into smaller and more biodegradable organic compounds in continuous flow stirred tank
reactors (CFSTR). The decolorization mechanism by nZVI was ascribed to the chromophore groups of —-N=N- of CR
breaking, and the main reduction products were 4-Amino-1-naphthalenesulfonic acid and 4,4'-diaminodiphenyl proved by
liquid chromatography coupled to mass spectrometry, UV—Vis spectrophotometer, infrared spectroscopy. A nZVI-bio
system was experimented continuously for 52 d with a color removal efficiency of 99% and a reduction of chemical oxygen
demand (COD) from 167 mg/L-! to less than 70 mg/Ll. However, a conventional biotreatment system treating identical
wastewater achieved color removal efficiency of just 30-70% and the COD reduction to 116 mg/L"'. This suggests that nZVI
technology can enhance the biological treatment of dyes and the integrated nZVI-bio system has potential for the treatment
of recalcitrant organic dyes.
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31 Comparative study of the effect of loading increments on the
mesophilic codigestion of waste activated sludge and food waste:
Reactor performance, stability analysis, and microbial

community

Bao-Shan Xing, Xiaochang C. Wang, Rong Chen**
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Yanta Road, Xi’an 710055, China

Abstract: The performance and stability of mesophilic codigestion of waste activated sludge (WAS) and food waste (FW)
were compared in two parallel, continuously stirred tank reactors using high- and low-magnitude loading increments for the
loading regimes. The results indicated that a high methane (CHa4) production of 6.98 L-L-!-d"! was realized without volatile
fatty acid accumulation via low-magnitude loading increments at a high loading of 26.5 g-COD-L!-d", and this system was
more stable and achieved a higher efficiency than the codigestion system that used high-magnitude loading increments at
similar loading and operating conditions. Furthermore, higher CH4 yields of 258-334 mL-CHs:g-COD-!, TCOD removal
efficiencies of 64-79%, conversion ratios of 62-88%, and methanogenic activities of 0.37-0.40 g-CH4-COD-g-VS-!-d"! were
consistently maintained via the low-magnitude loading increments during the high-rate period. High abundances of the
phyla Firmicutes (63.3%) and genus Methanosarcina (94.5%) contributed to the high rates and stable operating conditions
of the mesophilic system for WAS and FW codigestion using low-magnitude loading increments.
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Abstract: The strong leakage of medium-coarse sand (MCS) layer in recharge area of groundwater leads to high
environmental risk. Sulfamethoxazole (SMX) and trimethoprim (TMP) are two common sulfonamide antibiotics in surface
water and have high ability of migrating to groundwater. In this study, four biochar were prepared and the adsorption effects
for SMX and TMP were investigated. Due to high specific surface area and total pore volume, the adsorption capacity of
biochar for SMX and TMP increased with pyrolysis temperature. With the influence of pH, the adsorption amount for TMP
was more than SMX. The maximum adsorption amounts of the biochars prepared at 700 <C were 54.73 and 67.62 mg/g for
SMX, 59.3 and 73.38 mg/g for TMP, respectively. The retention factors were related to the adsorption capacity and fast
chamber adsorption rate constants of biochar. We constructed the biochar stretched soil aquifer treatment (SAT) column,
which showed better retention for SMX and TMP. The removal rates of SMX and TMP in the biochar stretched SAT was
up to 96%, while that of MCS SAT was less than 5%. The addition of biochar greatly improved the retention capacity of
pollutants in the medium-coarse sand layer in groundwater recharge area and effectively reduce the environmental risk.
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33 Fluoride enrichment mechanisms and related health risks of
groundwater in the transition zone of geomorphic units,
northern China
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Abstract: Although groundwater is the primary drinking water source in northern of China, little is known about generation
mechanisms and related health risks of high fluoride groundwater at the geomorphic transition zones. Thus, 419 groundwater
samples were collected from Zhangjiakou region, where is a typically geomorphic transition zone of the North China Plain
and the Inner Mongolia Plateau, to conduct the hydrochemical analysis, geochemical modeling, multivariate statistical
analysis, and health risks assessment. From the results, F- concentration in groundwater had a range of 0.05-9.71 mg L.
About 37.1% and 26.2% of groundwater samples from Bashang region (BSR) and Baxia region (BXR), respectively, were
over the 1.50 mg L%, which were mainly distributed in the groundwater flow retardation area and/or evaporation discharge
area. Thermodynamic simulations demonstrated that F-bearing minerals dissolution and Ca?*/Mg** removal via
calcite/dolomite precipitation primarily governed high-F groundwater formation in the whole study area. Competitive
adsorption, evaporation, evaporites dissolution and salt-effect also affected F-enrichment in BSR. Desorption in alkaline
environment, ion exchange and human activities played a vital role in F-enrichment at BXR. The multivariate statistical
analysis revealed that the origin of F- contamination was geogenic in BSR; whereas, it was geogenic and anthropogenic in
BXR. Besides, more than 71.8%, 51.0%, 36.1% and 25.5% of the study area exceeded the acceptable level (health index>1)
for infants, children, adult males, and females, respectively. The health risks for different groups of people varied
significantly and ranked: infants> children> males> females, suggesting that younger people were more susceptible to
fluoride contamination. Meanwhile, females were more resistant to fluoride contamination than males. These findings are
vital to providing insights on high-F- groundwater formation, investigate the situation of health risks, and conduct the
integrated management for high fluoride groundwater in geomorphic transition zones at northern China.
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Abstract: As widely used in many kinds of products, silver nanoparticles (AgNPs) are inevitably released into the aquatic
environment. Constructed wetlands (CWs) are important sinks of AgNPs, while little is known about the responses of
biofilm and hydrophyte functions to AgNPs accumulation in CWs. Given that, we conducted a 60-day experiment exposing
to 1 and 50 mg L. of AgNPs in CWs. Results revealed that AgNPs accumulation obviously decreased the relative abundance
of genes involving to biofilm formation and nitrogen metabolism, whereas increased those in glycolysis process; AgNPs
also remarkably decreased key enzyme activities corresponding to nutrient removal. In addition, AgNPs accumulation
decreased the hydrophyte activity, causing the decline in the uptake ability to C, N, and P elements. Finally, due to the
decline in the whole biofilm and hydrophyte functions under AgNPs exposure, the treatment performance of CWs
significantly decreased by 40%-56% of TN and 44%-60% of NH4*-N, respectively. Overall, our results firstly revealed the
functional response of biofilm and hydrophyte to AgNPs exposure and systematically analyzed the changes of key functional
modules of microorganisms based on the metagenomic analysis, as well as the functional emergency response of
aboveground and underground tissues of hydrophyte in CWs under AgNPs stress.
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Abstract: As continual attempts at the operational level have been made to improve drinking water quality by the use of
better source water and/or updating water treatment procedures, switching supply water quality has become one of the most
popular operations worldwide. While the treated water at the treatment plants is of superior quality, it has been demonstrated
that irregular fluctuations in source water quality can cause water quality to deteriorate throughout distribution, providing a
significant health risk to consumers. However, our knowledge of the effects of biological stability in drinking water
distribution systems (DWDSs), particularly premise plumbing, during supply water quality change is relatively limited.
Over the course of 18 weeks, aged HCPs from two sites in a traditionally treated water distribution area were combined into
test rigs and fed in three types of water: conventionally treated water (KA), mixed water (MX), and remineralized RO
permeate (RE). 16S rRNA amplicon sequencing were applied on influents, effluents after one-week stagnation in HCPs and
biofilm samples before and after the pilot experiments. Following high-throughput sequencing, data analyses were
conducted, including primer trimming, error model learning, ASV (Amplicon Single Variants) inference, chimera removal
and taxonomic classification. The type of influents was found to be the driving force behind the clustering of influent
samples. Furthermore, following stagnation, the drinking water microbiota in influents was fundamentally distinct from that
in effluents. Moreover, location was the main factor influencing the microbial communities in both effluents and biofilms
after experiment, which suggested that the destabilization of microbiome in HCPs exhibits effects on the drinking water
delivering in the DWDSs during supply-water quality switching. Additional SourceTracker2 was performed to predict the
sources of microbes, which indicates that biofilm made more contribution in the effluents and biofilms after pilot experiment
as compared to influents.
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ABSTRACT: Aluminum deposits are pervasive in drinking water distribution systems (DWDSs) due to the residual of Al-
based coagulants in finished water. They deteriorate tap water quality by increasing turbidity and reducing disinfection
efficiency. However, the mechanisms driving the transformation of dissolved Al in finished water to pipe deposits are still
elusive. This study investigated dissolved Al accumulation in DWDSs by batch experiments using synthesized water and
long-term pipe experiments using water produced by a full-scale water treatment plant. The pipe experiments showed that
dissolved Al, which hardly deposited on plastic pipe walls at alkaline pH, could be substantially anchored by the pipe
surfaces with Mn and Fe deposits formed from Mn(ll) oxidation and the hydrolysis and precipitation of Fe®*. Batch
experiments revealed that the synthesized Mn and Fe oxides exhibited a strong capacity of dissolved Al uptake at pH 7.7
and 9.0 (dissolved Al was the dominant Al under this condition). Comparing Al accumulation in chlorinated and
unchlorinated pipes indicated that biofilms developed on pipe walls also enhanced dissolved Al accumulation. This study
disclosed the essential role of Mn and Fe oxides and biofilms in dissolved Al accumulation on pipe surfaces, which promoted
the mechanistic understanding of Al deposit formation in DWDSs.
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Abstract: Water environmental security, which is closely related to economic security and social stability, and has become
a limiting factor for sustainable development of Haihe River basin. It is of great significance to reasonably evaluate the
current situation and development trend of water environmental security and identify the key driving factors. Under the
guidance of water environmental security theory, the water environmental security assessment index system was constructed
under the framework of Pressure-State-Response model from aspects of economy, population, water resource quantity and
water pollution to comprehensively and reasonably assess the water environmental security status of Haihe River basin and
grasp its coupling development trend and key driving factors. An improved fuzzy comprehensive evaluation method and
coupling coordination degree model were applied to evaluate water environmental security and analyze coupling
coordination respectively. Furthermore, the key driving factors affecting water environmental security were further
identified. The results show that, from 2009 to 2019, the overall safety degree of water environmental security in Haihe
River Basin increased from 2.19 to 3.25. It changed from an endangered disorder status with state-response lagged to the
preliminary coordinated development status with state lagged. Among the indicators, some were always at a relatively safe
or very safe level, such as the proportion of the value added of the tertiary industry in GDP, which effectively alleviated the
pressure of water environment security in the basin, while population density will continue to increase the pressure of water
environment in the basin for a period of time. The proportion of river in class I-IlI was still at a relatively dangerous level,
which was an important reason for the lag of state of water environment. The exceeding ratio of ammonia nitrogen and total
phosphorus had greatly reduced, which effectively improved the overall water environmental safety degree. In the medium-
and long- term, the treatment of ammonia nitrogen and total phosphorus pollutants will be an effective way to continuously
improve the water environmental safety degree of Haihe River Basin.
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Abstract: Hydroxylamine (NH20H) has been verified to efficiently strengthen pollutants oxidation in
Fe(I)/peroxydisulfate (PDS) and Fe(l1)/H202 systems. However, the different effects of hydroxylamine salts types were
rarely recognized. Herein, the effects of two commonly used hydroxylamine salts (i.e. NH20OH - HCl and (NH20H)2- H2SO4)
on oxidation kinetics and reactive species composition were compared in Fe(I1)/PDS and Fe(I1)/H202 systems for the first
time. Pseudo first order kinetics could only describe benzoic acid (BA) oxidation well in Fe(I1)/NH20H/H202 system, which
was related to the different concentration changes of Fe(lll) determined by [Oxidant]/[NH3OH*]?. Hydroxylamine salts
types influenced not kinetic rules, but reaction rates of target compounds. The empirical reaction rate constant of BA in
Fe(11)/NH20H - HCI/PDS system was 141.5% of that in Fe(I1)/(NH20H)2 - H2SO4/PDS system under the same concentration
of NH20H (1.4 mM), while the apparent reaction rate constant in Fe(11)/NH20H - HCI/H202 system was 68% of that in
Fe(11)/(NH20H)2 - H2S04/H202 system. This opposite effect resulted from the differences in primary reactive species
compositions and their interactions with Cl~. Reactive species identification indicated that CI~ would decrease the
contribution of ferryl ion (Fe(1V)) and transform sulfate radical (SO4 ) to hydroxyl radical (- OH) in Fe(I1)/NH20H/PDS
system, while it competitively consumed the only reactive species - OH in Fe(ll)/NH20H/H202 system. This study
highlights the importance of reductants types on strengthening Fenton oxidation and offers a reference for reasonable
construction of the relevant systems.
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Abstract: The depleted oxygen (O2) in the sediment and overlying water of malodorous black water poses a potential threat
to aquatic ecosystems. This study presents a method for sustainable regulation of the dissolved oxygen (DO) levels towards
the malodorous black water. Oxygen-loaded natural porous materials were prepared through vacuum degassing to remove
air from the pores, then filling with pure O2. Capping anaerobic sediment with the prepared 6 oxygen-loaded porous
materials was effective in prompting DO concentration of the malodorous black water. Despite Granules activate carbon
(GAC) displayed the highest oxygen-loading capability, oxygen-loaded volcanic stone additive were more efficient for long-
lasting combating of the anaerobic condition, as DO level at sediment-water interface (SWI) and DO penetration depth
showed approximately 5.38- and 3.75-fold increase than the untreated systems, respectively. The improvement of DO could
be substantially enhanced in the presence of submerged macrophyte (Vallisneria natans), during which the releasing of O2
from oxygen-loaded volcanic stone facilitated the plant growth. Under the joint efforts of O releasing from volcanic stone
and photosynthesis by the macrophytes, the DO levels maintained at approximately 6.80 mg/L after 41 days incubation,
which farly exceeded (P<0.05) the value in only oxygen-loaded volcanic stone or macrophytes added treatments. In addition
to the elevated DO level, the combined employment of oxygen-loaded volcanic stone and macrophytes triggered negative
NH4-N flux across SWI and 85.82% reduction of methane (CH4) production compared to that without treatment,
accompanied by the decline of total inorganic carbon and 2.55- fold increasing of submerged macrophyte biomass,
presumably attributing from nitrification, remineralisation, and assimilation. The results obtained here shed a degree of light
on the sustainable modulation of anaerobic condition in malodorous black water.
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Abstract: Reservoirs in southwest China are encountering the challenge of emerging eutrophication which
attribute to increase loading of phosphorus (P). However, high-resolution studies of release mechanisms of P in
sediment are lack in those reservoirs until now. Here, monthly monitoring (Nov 2017 to Oct 2018) using
diffusive gradient in thin films (DGT) was conducted to determine the distributions of DGT-P (Fe) in Hongfeng
Reservoir sediment. Results showed that the mean concentrations of the DGT-P (Fe) in surface sediments were
0.634+0.24 mg/L and 4.61%1.12 mg/L, respectively, with significantly higher concentrations during summer
hypoxic period than that during winter aerobic period. Significant positive correlation (r>>0.70, p<0.001)
between DGT-P and DGT-Fe suggesting that the simultaneous release of P and Fe from sediments and P release
is controlled by the reductive dissolution of Fe-bound P. Release rates of P ranged from 0.01 to 0.83 mg/(m?-d)
(mean: 0.22 mg/(m*-d)) in Hongfeng Reservoir are higher than that in severely eutrophic shallow lakes in
eastern China, such as Lake Taihu. Taken together, higher loading, stronger reactivity, faster release rates and
higher pollution potential of P in seasonal hypoxic reservoirs of southwest China than that in natural shallow
lakes of eastern China highlighting the importance and urgency of treating internal P pollution. Further studies
should be paid on the transport and controlling factors of coupled Fe-P-S cycle in sediments for reducing
eutrophication in seasonal hypoxic reservoirs in southwest China.

Key words: Eutrophication, Phosphorus, Diffusive gradients in thin films (DGT), Seasonal hypoxic reservoirs,
Southwest China
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41 Fuel from Within: Can Suspended Phosphorus Maintain

Algal Blooms in Lake Dianchi

Zuxue Jin®®, Jingfu Wang *®, Shihao Jiang?, Jiaojiao Yang®®, Shuoru Qiu®®,
Jingan Chen®®
aState Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of
Sciences, Guiyang 550081, PR China

b University of Chinese Academy of Sciences, Beijing 100049, PR China

Abstract: Extensive algal blooms in surface water are a pressing issue in Lake Dianchi because lake restoration is very
difficult due to complex and variable phosphorus (P) sources in the water column. P released from algae, suspended particles
(SS), and sediment may provide sustainable P sources for algal blooms. However, there is little information on P speciation
in these substances from different sources. Here, chemical sequential extraction and solution 3'P Nuclear Magnetic
Resonance (*'P NMR) were employed to identify P speciation in algae, SS, and sediment, along with differences among
them. The results showed that dissolved inorganic P (P;) could be directly accumulated in algae in form of orthophosphate
(Ortho-P) and pyrophosphate (Pyro-P). Pi was preferentially utilized by algae during growth and reproduction, followed by
organic P (Po) in the water column. Ortho-P, orthophosphate monoesters (Mono-P), orthophosphate diesters (Diester-P), and
Pyro-P in all samples were identified by using *'P NMR. The average amounts of Ortho-P, Mono-P, Diester-P, and Pyro-P
released from SS during or after SS sedimentation were 4.5 t, 10.4 t, 0.8 t, and 3.6 t, respectively. H20-Pi, NaHCO;-P;, and
P, were the main P species from algae and SS, which cumulatively accounted for 93% and 86% of total P (TP), respectively.
NaOH-P; and HCI-P; were the main P species from sediment, which cumulatively accounted for 63% of TP. P released from
SS (including H20-P; + NaHCO3-P; + Po) during or after sedimentation was 49.8 t, which would increase the concentrations
of dissolved Pi by 0.03 mg L-! in the water column. The above results provide far-reaching insights into P transformation
and degradation in algae, SS, and sediment. Particularly, released labile P; and remineralization of P, from SS play an
irreplaceable role in sustaining algal blooms in surface water.

Keywords: Solution phosphorus-31 nuclear magnetic resonance; Chemical extraction; Organic phosphorus; Phosphorus

cycling
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42 Niche and interspecific associations of Asexdoanabaena
limnetica - exploring the influencing factors of its succession

stage

Yiming Ma'?, Qiuhua Li'**
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Environment of Guizhou Province, Guizhou Normal University, Guiyang 550001, China
2. Guizhou International Science & Technology Cooperation Base-International Joint Research Centre for

Aquatic Ecology, Guizhou Normal University, Guiyang 550001, China

Abstract: Inaquatic ecosystems, the dynamics of ecological parameters play an important role in community organization.
To understand the changes in the phytoplankton community structure in karstic reservoirs, the Hongfeng reservoir in

Guizhou plateau was monitored monthly from 2016 to 2019. The results showed that the dominant organisms in

phytoplankton comprised five phyla and twelve species during 4 years, among which the proportion of abundance of

Pseudoanabaena limnetica begin to rise in 2018 and reached 46.57% in 2019 (the highest during the study period). The
niche breadth (0.259-0.925) and overlap value (0-0.991) of P. limnetica have an obvious seasonal trend and are significantly
affected by environmental factors such as water temperature, nutrients, and interspecific competition. This is primarily
reflected in the high adaptability of the dominant species to changes in the N:P concentration ratio in water. Variance
Partitioning Analysis (VPN) results show that the diffusion degree of P. limnetica is the result of the interaction between
internal (i.e. interspecific competition, with a contribution rate of 13.4%) and external (i.e. environmental factors, with a
contribution rate of 86.6%). The greater the external influence, the higher the diffusion degree. The results of niche-based
theories and neutral-based theories showed that the stable community structure (variance rate (VR > 1)) and the excessive
fast diffusion rate of dominant species (migration rate (m = 0.84)) may lead to the risk of P. /imnetica and other toxic
filamentous cyanobacteria blooms. The results provide basic data for the study of early warnings regarding phytoplankton
community succession and cyanobacteria blooms in large reservoirs in the karst areas.
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43 Effect of cascade damming on microplastics transport in
rivers: a large-scale investigation in Wujiang River, Southwest
China
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4. Schoolof Earth Sciences, China Universityof Geosciences, Wuhan 430074, P.R. China

Abstract: Rivers are the important channels for transporting microplastics into the ocean from land. Prosperous dam
construction significantly changed the hydrodynamic conditions and connectivity of rivers, thereby reducing the flux of
microplastics to the ocean. However, this process currently lacks verification for the large-scale watersheds. In this study,
we investigated the Wujiang River, a tributary of the Yangtze River that spans a total length of 1037 km, to evaluate the
interception of cascade dams on microplastics. The results are as follows: 1) The temporal and spatial distribution of
microplastics in the Wujiang River Basin is uneven. The middle reach (606.6-1046.2/kg) exhibits a high pollution level
while the upper and lower reach exhibits relatively low pollution levels. Under the influence of cascade reservoirs, the small-
sized microplastics of 0-0.5 mm are easily migrated downstream while the large-sized microplastics of 0.5-5 mm tend to
settle. 2) The earliest microplastics in the Wujiang River Basin were found in the sediments of 1962. The abundance of
microplastics in the sediments in seven reservoirs increased over time, impling the contribution of increasing human
activities to microplastic pollution in the watershed. 3) Positive correlations between the abundance of microplastics in
sediments and local gross domestic product (GDP) (n=33, R?=0.894, p<0.05) and negative correlations between
microplastics abundance and reservoir basin area (n=33, R?=0.422, p<0.05) revealed that GDP and watershed area are the
key factors that control the spatial distribution of microplastics in the watershed. The flourishing artificial dams all over the
world are likely to form a large number of hot spots of microplastics in the cascade reservoirs along the rivers. Our results
are helpful to understand the migration of microplastics between terrestrial and marine ecosystems.
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