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1 MR5REZ%

1.1 SR

PR (CHO,) . fHIREL (Fe(NO,),9H,0). fifffi (HNO,). Z A (NaOH), AUTHE (TBA). R5
P4F- (CsH,N,O, carbamazepine, CBZ). #ii&7% (C,;H,0,, ibuprofen, IBU). B[4 (CH,,CIN,, atrazine,
ATZ). fififiH EmE (C,H, N,0,S, sulfamethoxazole, SMX). X A(C,H,,0,, bisphenol A, BPA) 2571
WA iR 27 e F] (orbal), R (Eikal) . MG (Gisal) S PLE RN A FEE CIRBHE AR, 505
K A Milli-Q #zlik £5%:.
1.2 A

1) SEHANES . SO A G154 (Shimadzu LC-20A) FH-F R A 5256 4 19 8dE I 22 ; Bruker EMXmicro-
6/1 BTG HARAL (EPR), FAFIRTEMIAIG]; J6 BULLAM-nT WG e T R S b A R RO 5
HLfE2E TAESS (CHI660E) TR R N B i AR 2EA T 0T, SR =R R, DRGSR AR R
SR, AR X R, R ERAE S TR, AR 0.1 mol L™ fRFRENIA IR, Lo irh
pH ¥R STARTER3100 kG pH/H SR (G RG]

2) SBAR PRSI, R SEIITER IR (25+0.5) °C. 120 mL Bebprfifity, BUALIRWIT . mibekrrp
T —FE TEARZE i 25 TR PR BB 4T, I ARAI KRB 100 mL IFJE 1A pH 2 HARRN 51
TINA—E i H,0, il & EAL N IEFGRTHRT, ZE RO REE i IR, IOFEIARCA 1.0 mL, A5 EH
0.22 pm JEMEE, JFH 0.5 mL FHESSREACK, Bl fif o mobE e SO0 B RIS ek BEEA TIUE , T
g 2 E A 3R W o AR I Bl A R R 7S AU B 2%0 £ R -2 K TR G W R i (AR FR G
50%:50%), WA 0.7 mL-min A 277 nm, FEESEG 35 °C.

2 ZER5

2.1 4PECERPERR S R RSNOSCLG
PUOSIRE N (25+0.5) °C. 4BZE "5 Fe WJE Jy 30 pmol- L™, H,O, ¥4 3.0 mmol- L™, IFWY)
i pH=4.0 555V E IR R N 55, 54 T XS N R i — R AR R E A HERR I R2 . B0, %8
TAFRIEG pH 258 & Fe¥'/H,0, R RXTEBAR By REfdtERe. WE 1(a) DR, ESMERNAT, MIHR
HIhH pH 7 2.0~6.0, Fe'/H,0, IRZIBINAE 6 min NSIRARAR i st 2Reff . S00ih pH A 4.0 B, 40K
P (RIRESAF S N 3N 124 R GRS T 2.26 min™' o REATESSIRIERI RN 20 T Fe¥'/H,0, R Z LR A i vy
SAALPERE. MR ZR WA pH A 4.0 FAEN H,0, BHERXTIE, A58 I REiiRICh 2.7%, R H,0, A
EPUELLSEIXT R AR B AL (AEARE R, [CAIRKREE Fe' (30 pmol L") MM ETE H,0, AEHY
ZUT, VA2 6% RISRIAE sl . £ Fe’ S48 I Ent, AR28 —EyRImT it el g B —
TR AR
HIK, X Fe*'/H,0, MR BRIyl FRR AR 250 T Tk, G55 ME 1(0) Fin. 7ERMER Y
ZMER L HLO, W B AR AR RIS R I P 58 At B N TR O R W s . b, 2 HLO, WREE R
1.0 mmol-L™" I, AP Bt 80k 1.85 min'; 24 H,O, WJEIIANZ 3.0 mmol L™ I, RS
WHOAF] 2.26 min 'y YPE—LHN H,0, B R 5.0 mmol- L™ (A=2.32 min") i}, ABHE BREAHAY SN 5l
FIFRBOT AR RS T e, R H 4.0 mmol L' (k=2.44 min™") BB TR MMM, FII4E—
Py R AR AE R R HLO, MR AP 32 ) — pAm . s SOZ&s R R ATRRII I FLAT 2 45 B, &
H,0, ML X (1) FECHICH M HR, A H0, ATXH AR R H AL F 34 B 8 A K
N (3 (2), MIMTPSEOG YRR IR DL SE IR AE DL A o R 2E MR 0 m g A AR &
BRI, R EEREL [ AR Fe/H,0, 1R RIARE i B b s M
2H,0, — 2H,0+ 0, (1)

HO- +H,0, — HO, - +H,0 2)
FEFEWE R A, E—H 5T Fe MR EEXT Fe¥'/H,0, 1k R M40 28 By isgm, 2551 4n
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—e— 20 umol - L' —o—CI i
0.8 —A— 30 pumol - L' 0.8 0.8 [
—w— 40 pumol - L' V= NO;
I —— 50 umol - L! i —<>—C032' I
0.6 —<4— 60 umol - L™ 0.6 F s— HCO - 0.6 H i {E
< & > sor &
S S SO; S
0.4 H
0.2 H

0 20 40 60 80 100 120
[} ] /min [ [&] /min [ [&] /min

(¢) Fe e hirit iy s (d) SEAF B TR (e) TOCH At
El1 Fe''/H,0, FRMEMPBE_MEIERESHMER T

Fig. 1 Performance and influencing factors analysis of catechol degradation by Fe*'/H,0, system

Bl 1(c) . TR, 4 Fe WeETE 10.0~60.0 pmol- L' N, 4B B F it b Fe* W i mm
T, 2 Fe WREEHEINZE 30.0 pmol-L™' B, 42K iRl #E 2 min NSCILSE2RE#, =T 10.0 umol- L™ BAY
FEfRcR. Bea, Pl T H LA X Fe¥'/H,0, IR R FEMARIE —Bnd FERYsem, 250 0LE 1(d). mT i,
MR ZFLELE 30.0 umol-L™! ) CO,>, SO,>. CI'. HCO, Fl NO, I, 4BZE B4l 78 2 min PN 5E2F4A7 ,
TR WA X Fel'/H,0, TR R FEMAAIR Wy pid BT~ g, (H7E CO” ILfFmtA RIS
PR ECRZ B TRIIE, ATRESE T CO,” 53k H 3k b, TR T AP EREE TS IURRTRAR
H 3,

IRZEREN, Fe’'/H,0, Mg AR R IR ZK B A SR pH Y FEI P XTERAE — A 4 BRI RCR
AR, ZIRRSRTE W pH 3R, 4 pH Bl PR, (RRBEACEREXE LR R 7EFEiE R N 25
T, Fe* BNk B X A0 — R BRI 3 . 24 Fe® MR IAE] 60.0 pmol L' i, 4BZK il
16 Imin NSCERSE SRR, Bm, SRR SME T Fe¥'/H,0, FAiAIR — Wy FEn) Ba WL B Rt T T 0
M, @5RANE 1(e) . SNAREIIAE] 120 min B, TOC AYZEMRFRIRT] T 43.67%, X RS - I7E
Fe’'/H,0, R R E (bl ] S8 fk.

2.2 Fe''/H,0, FEREARAR BT F2A0E MRS

TEPEYIRIR S PR AR SEIERE A DL G IR i 22 R . o T Fe’'HLO, IR R b A i
TR AIEPE R S P AR AU, AR E—2E L) 5,5- T H -1 RS R -N-SE AR (5,5-dimethyl-1-
pyrroline N-oxide, DMPO) 14 [ ik, it EPR MR i b= A iis MEM R A T 1T e T, 45
FUNE 2(a) Fin. ATLAKEL, TEIMA HO, i, WEHRHAR 1:2:2:1 BPURIEIAZARER RS, gk SR
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() DMPO #2504 (DMPO-OH), KRN IA R h=A: T Kig sk A 3k (HO-). Ak, FERIA
H,0, i Fe* 54878 iR AaTh, AR —4U I RN, Sl RSN, SR Bk
H HEAAER R AR R (AR, M W0, BINERNRRG, SNSRI ESREAE, 558
HH HEMB =G S IE, R R PAAESSURE A hEA AV AR, ST B0, #ns&H T
Fe* AP — i BRI RS (B 1(a)), R Fe* S54RI ad e Eie 3R etk & 25z
A AT, TR EAT R A B LR, BB DMPO i3I O R =4, 5 2,
RIS P A F it THL T, I BSEAS EOGE.

1E AR L DMPO 1EMARSTIRNT Fe?/H,0, FAIR R BHAIR B Rkt T T RESER (EPR) 4
Br (B 2(b)), TERNEH RGN — 82 754k, SR A A B S RN DMPO-O, IR FIEIE, 1245
RERRRPAERA A (0,), Halgemr=Auaia = G)~@)!"™ pim. Kl 2(c) HAH T 2,2,4,6-P0H
FEURIE (2,2,4,6-tetramethylpiperidine, TEMP) 14 H BERi R EPR 04255 . i KRS rhn] & I0Gsi L2y
111 =2k, PR TEMP-'0, Wl ok, 2% =R nisam a5 S n it [l A AE K s B ARk AN, 36
H'0, 7£ Fe*'/H,0, FEFAIAR Bk 2RI AR ARPERTHIaT 45 5, O, Mk s v il RESE:
AR O, [F5 8 EZHA X (5)).

Fez+ + 02 — Fe3+ + 02_ (3)
Fe** +H,0, —» Fe** + 0, +2H* “)
20, - O§’+x302+(1 —x)loz (®)]
10 min A A N i
5 min
2 min £ % * * Q-
* 2
WWMMMWW . min/*m/\Hzoz
L 1 1 1 1 1 1 ] I}WWWWW
3425 3450 3475 3500 3525 3550 3575 3600 3425 3450 3475 3500 3525 3550 3575 3600
W8 B /mT W5 B /mT
AR ADMPO, 71 A 4lik Al 3R DMPO , 75551y H et
(a) HO-/R- JfEHARIE 5 (b) O, - R 55
—a— BT
e i
10 min —A— X
—v— T R
s i —— Fe/H0,
WMJ\/.J\/_J\/,\,‘__VW M M v
<
2 min e - 0, S & -& i\;i
0 min/AANAH,0
mi ,0, — —,
L 1 1 1 1 1 1 1 §\i i I i ‘
3425 3450 3475 3500 3525 3550 3575 3600 4 6 8 10
8 T [ [&)/min
RS TEMP, 5555 Ry 4lizk (d) RGN Fe™H, 0, H 4R 2K — T R BR R 5 )

(c) 'O JUHREHEHR

B2 JEMEMNRR SRR

Fig. 2 Identification of different reactive oxidation species and their scavenging experiments
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i EPR 438, B0 TIRR PP AR R, ARSI A SO S A R R B BTk, ik
FHAUT B (TBA, A(TBA, HO-)=6.0x10% mol-(L-s) ', X(TBA, '0,)=1.8x10°> mol-(L-s)"). XJ Zfi (p-BQ, k(p-
BQ, HO-)=1.2x10° mol-(L-s) ", k(p-BQ, O, )=8.3x10* mol-(L-s)"', k(p-BQ, '0,)=6.6x10" mol-(L-s) ") FIH i
(FFA, k(FFA, HO)=1.5x10" mol-(L's)", k(FFA, 0,7)=3.5x10" mol-(L's)"', k(FFA, '0,)=1.2x10* mol-(L-s)")
VERPBEIGA, XHNARZRIEFT T HRZER, K 2(d) AT, SPIGAIRHAR R IR A B ],
AT LRI S HO- A s RO, PRI, AT LA HO- 2z ik 2R rh SIS YL R f i 32250
PERIFD . A0 T RARTE AR RO, X T REARIE ARV &, EIGHIEAEE H ] 58 AR R AR . 7EA
iF5EH, TBA. p-BQ Ml FFA SEHASE A AR X SOR Bk, RIKRR PAERASOR —BA b
A2, TTRes EPR ottt B ERRIE A BRI G R
2.3 BEZENFer R RPEAEIE B RIBERT BT

SRR ANTCE e A ARG AR N RS, AR Fe’ SRR AR R ikt T
TR AT, Z5RWE 3(a) B, ATLAARER, Fe' Wi it BT 292 nm, X0 Fe' 1Y 3d HiE L+
d-d BRiE. M TFZBGEEEH, SO B R, FHEZ T, SRR B b BT 274 nm, &
BERAROR TN HAERS T S8 4 FNHEMEGE EEA oo BT . noo IKiE . non BRI
n—n BRE 4 FOrPY, PR 8y P R IO RIS LR o Bk, SR
HA RIS+, B, 2R non BT non BT S8, WEHAFEENE,
M Fe HARR AL fent, HA OGRS Fe RO AR s W A A E I e 2 AR, B, TE
400 nm b5 KT 600 nm 4b, LT 2 NTERICH, @ E HIERABIRIE ARSI OEE . 2R
Gt AN T Fe' SR I IAF BHOE TRCEY) (Fe -8 1), 1 Fik 2 D silfies il $8 I IZ
BLEPIBehiE (R d-d BREEGHS) s it feotnl, TEZEMJE, 274 nm QEASHERAR ZEy 0+ H

4 4

— Fe*
-—- AR tY 45
e B3 /AR Ty

Wt
[\S]

—_

R —re

N " o i g o P 0
200 300 400 500 600 700 800 200 300 400 500 600 700 800
WK /mm WA /mm
(a) AR Z T (b) ARIpHIYFe™ /4824 — iy i Tt ik 141
16 = 14.86 1
- Il Fe/H,0, o
4 rza perictL N
12 [N Fe/H,0,/CTL - A
2 =~ b Are
L 5ol 2 2 _j]ll/\ e
—_ — + T 3
g g s 7.26 2 7f
= = N\;Z -4
,:,O ’:'d) 6 - = -5+
= = L
4 i -6 -~
2F o026 1t JIAH,0,
[ J B gl
0 100 200 300 400 500 600
B i) /s
(¢) RIFpH&F FFe #e i (d) pH=4.0m AR [Fl{k ZFe> e i (e) fE FL Y- HL AL ] il

B3 4PRTEYFe’ A RPECAE S RBAEREIIBIHI S

Fig. 3 Analysis of charge transfer mechanism from ligand to metal in the system of catechol/Fe**
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FEREMIEHR LA T Y 3 nm WEER, KRR AW P AFERCIASR 48 1 AL (ligand to metal charge
transfer, LMCT), LMCT i 21 & BRLR W gk o 58000 3d PUETERL T = BIFCHEE, 7Efchiinm
UKENT, S e s RS TR ol B, T A B B TALA mEEARE . LR
IR R TRk A AR RURIN, Wil 70 B0, FAERIN & T, Fe® RHARAE B itz il
JEFH

SRR Fe*-SOR —IHTC A IR, ARRFFEANR] pH 444 F, Fe @K e A1
T T 200 (K 3(b)). Z5RFEM, Fe* 41K Wl Sl Wl Be bl FrAbiw i pH T+
FAT BENER, ZIG HEERY Fe¥ S4B B EC AP LMCT o R2kE%E pH &4 T W30k,
M4 BUA ST A5 5P, TR AT BB A pH X LIRS A5, il a1 gl SRl ABEA T & B, 7E
pH=6.0 AT, Fe*'/H,0, R F XLl HA i R ARRCR . (HJ, IR S4B B R sc i
ST G . #E pH=6.0 MUTEIL T, SR W REARRCRZ B T BEIH . k25 e brizad B R bl
il XFASTRMA 2 A ) AR Y e YR BEIEAT T ARSI M (B 3(c-d), EIHRABAR —EdRich CTL). AL
pH=4.0 It Fe*'/H,0, /& 2 MK AY Fe* ¥ B (0.26 pumol-L™"), Fe*' /AP ik & dh =/ T KA Fe*'
(7.26 umol-L™"), KM LMCT nl A &0HAL Fe* /Fe” IR, RIMTREER, Fe*'/H,0,/40 4 AR Fe™ ik
JEIRE] 14.86 pmol- L™, KT NI FAMAELER = A Fe 2 1, FREIEBAR 5 H,0, UhRIE T R R
fEE Fe Mra80E3RA1 H,0, ihifk. FEIGAIN T AR pH 4544 F Fe* /A By AR R Y Fe? ik, Z55REIHY
pH H 2.0 ZFHE R 6.0 B, Fe*¥#EH 0.17 pmol- L™ FH&E £ 8.45 umol-L™', FH] LMCT MLl E4 = 1Y
pH 51T F 208 — I A A SRS . R, 78 pH=6.0 251, KIREEFRARII IR — 1k
R T IR TR IZA T, Fe® SR I BC A YA 7SEUN 25K, 1,0, Jork B s ke s
PIEAL . TI7E pH AHXHE RIS RRIEFIRYE SR, Fe 482K ZBAlc &9yl AE LA VO BC o7 2 — e o7 T AT
e H,0, ALl 2 RO LI SO pE i, iR FOAR 2 4R R FE R S iG b, v DAA HfE
MR, UEARPIRST, e SRR AR & i 1, nTs8 1,0, MmaiGfb.

R U e A FRL - R R A2 AT A T TP 0E, 4nl&l 3(e) FzR, 14] 0.15 mmol-L™
FIERZR s it in 0.294 Vv AgTEELAZET (FRFLAL2E T %L (open-circuit potential, OCP) MI15), M54z
FEHLTREL 0.129%107° A, FFHLFTRUE 200 s JE MIEHHAIA 0.15 mmol- L™ %) Fe(NO,), K, FILIRE R
BB NI SEERRE T-3.40x107° A, GERFISOR Wi Fe' (G fr, B Fe AR ML &Y, it
— AR AN 15 mmol- L™ H,0, JE HLIR FREIHFE T-3.63x107° A, FH F 45K B Ec &)
LMCT #L rI G305 E H,0,, S8R HE (E 2), MR 6)~8) Fin, AERAE —Ehif
E# CTL,

Fe** +nCTL — Fe"'CTL(1 <n <3) (6)
FecTL “™5 FelCTL. %)
Fe"CTL - +H,0, — Fe"'CTL - +HO- +OH" )

2.4 BEZEIBELS

W5, AWK Gaussian 16 W C.01 S FALAEA4XT Fe¥/H,0, AR RBEAF SRR — I BRI TEAAL
HIHEAT T 5307, (% Rz PRPRE (density functional theory, DFT) 18, 11837 sk B3LYP 47, R
1 6-31+G(d, p) 4= TP+,

EHER R DB SECADE Y Fe¥ Q08 it T T UM EEtatifl, FEAefifb/s fRgRIERY ik
fraes it s, JUTIALE i RIgs R ILE 4, 7 7RI 4 R Mulliken HUREILIBHLILEL 4, FTLLURIE,
M Fe AT T, ANEUR TR EL A IR B RS, ZrulnY Mulliken HL
fir#s F H+3 BEIKE+1.018 . +0.810 F1+0.479. RWAREE 5 Fe’ B AR B isn, B aAlfEhek
HUL IR PRSI SE . 24505 Fe e |mmTi45ie st e —8, HIEE T LMCT 7EfC A4 b iy 2 E
o BEAh, XTIUBLACRAT HLO, Hfha @ POl B T TIHE . i 4 WL, 24 1,0, it 2 Rl
MECSE OB, bR Mulliken HLTHH+0.810 _EFFZE+0.845, R, FEif74 H,0, A Mulliken H
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farkh 0 BHIRE-0.612, Ak, O-O #HEdKH 0.148 nm 121
K Z 0.264 nm, FEH Fe® /AR Wil 4k o
P53 4 H0,, IS L0 e I 23k
H,0, iRk A Ak, BlJS SC B
I REHAH DR
2.5 Fe''/H,0,/4BF_EMARIIERINEE B4R
PEFRMEREITN

BV ATZE R, Fe’/H,0, R R XTEP AR
PSR RA AR E ) Pl 2T LMCT st etk fE S
. BT LMCT o FEMAEAE, PR M5 Fe’ i 04k
)5, PIARSEER B B 1) o R -t . AT — B A S R
7 H,0, HYTEAL, SEBLTRPEDIR Y S AR ¢ catecho}l]degradation in lf:Z“/HZO2 process g
I, AR e Fed e ayt e b H A& RIS T
B EAERIEER, ARGE T 25 AR TP IEAERY B’ /Fe® TOAEMEICRIR A SCA RIS, Sk T H A S R%
fif, FRTAESRIE B K R R A A MU YLy, R, SHEAEa YR RE (AR AT, . 4o
K 5(a) 5 5(b) B, MRBHREN (25£0.5) °C . 4% M5 Fe WEEHH 30 umol-L™' . ¥ pH=4.0,
H,O, B 3.0 mmol- L' B, XHARZR A7 1815 S R REER T T 08T GBS ek ey
950 pmol- L™, FILIEH, Fe'/H,0,/28K —lh — ok R il AR LA A ML Y. 78 10 min P, X
BPA, SMX, ATZ. IBU il CBZ BIFEM#RHIAEN T 100% ., 82.73% . 77.84% ., 42.40% F1 25.94%, XfI
R sh J12F 80k 092, 0.20, 0.18, 0.07 A1 0.04 min™', YEAHREI NS4, Fe*'/H,0, IR E X FiRi5 4
HIRAR R PR AR AR, R EE, BPA. SMX. ATZ. IBU Il CBZ {i 5iE LA Z (Fe*'/H,0,) HRIFEAt
F IR R 052, 0.06, 0.07. 0.06 F10.03 min™', [RIFEREALT Fe¥'/H,0,/48 % AR R hit ki
HOR, ABGSIAA AR R R T 0] Fe* Bk AR, 5 T ZLRERAINNY pH 285, Jfilad H,0, X Fe* SLilgs
AR . SRR A ARG T Fe Bk AR, Homfb T Fe WA, Mk, 7EAEIR] pH &4 T,
Fe’ /H,O,/4F K IR Z XA F A5 Y I T S R A AR RIRERCR. bnl 0L, fE RS
YWIRIARHE Iy, 5 FeX/H,0, IKRRIFLLE, AT LA AN B iRk, R n] DLSZIis Ak 22 ey
GIREES Y/ OR=y (e

UL Fel 7 HLfif

[Fe"(CTL),]*

1.0 —#—BPA —4—SMX 10r
++?:E§ I 17 72 Fe¥/H,0 /A% — i
0.8 =~ 08K RN Fe?'/H,0,
£t B Fo/HO,
0.6 - 5 0.6
9 & |
S & R
04 w040
B
02 F X 02f % 2
0 0

BPA SMX ATZ IBU CBZ
Hif ] /min ENGREE Y B
(a) Fe’'/H,0, /487K — A A i) 15 444 (b) ARIFMAR T BRI %
El5 Fe''/H,0,/ABR _EMARIIZSIMEE BRIP4 RE
Fig. 5 Degradation performance of additional coexisting organic compounds by Fe*'/H,0,/catechol system
3 g
ASCRTE T Fe''H,0, 14 R B S8R — ( fie SO 26 1 S B e A i A, P LMCT #Lil 51



557 FRBLLH A Fe''/H O, A MR F AR AT — I () i R AL 1847

Fe*'/F* IE¥h, HEMETE Fe*'/H,0, EALRE A AN LEREE T 1 3 . st 22 A DTS Y
RS, SMMT T AR A SR AR R B AR, EEARAIR

1) TERNAR N (25+0.5) °C. Fe ¥REA 30 pmol L™, 4 pH=4.0, H,O, /i 3.0 mmol-L™' M55
FF, Fe''/H,0, RRXFERIKE ks T HARMEMESR, I 1,0, Wr=4: 6 HO- k£ S G Fl
SR

2) R 5 P’ WAL BB Y, A SO T A AR R RN Fe' 2 /K fif i) it
WA, BeEYrhme RSk DR B ARERSSRAL TS Fe AERL, R TXF H,0, BiEITH .

3) B AAE % b ) L A AR S PN R 4R 18 1 B R, I Rl (AR -l A B A ) 1
H, Wit CBZ. IBU. ATZ. SMX Fll BPA AR HIIRIREfR A b AEE e, HI5 LR
W E LSRR R

% %

[1]  POZA-NOGUEIRAS V, ROSALES E, PAZOS M, et al. Current advances and trends in electro-Fenton process using heterogeneous catalysts: A review[J].
Chemosphere, 2018, 201: 399-416.

[2] SAPUTERA W H, PUTRIE A S, ESMAILPOUR A A, et al. Technology advances in phenol removals: Current progress and future perspectives[J].
Catalysts, 2021, 11(8): 998.

[3] XIA C, LI X, WU Y, et al. A review on pollutants remediation competence of nanocomposites on contaminated water[J]. Environmental Research, 2023,
222: 115318.

[4] YAO L, YANG H, CHEN Z, et al. Bismuth oxychloride-based materials for the removal of organic pollutants in wastewater[J]. Chemosphere, 2021, 273:
128576.

(5]  WBFL, ok, FGCACHARAE TV MERARAT UK A3 p 3 ST (7], Tl /K 53K, 2021, 52(3): 1-5.

[6] CHEN L W, MA J, LI X C, et al. Strong enhancement on Fenton oxidation by addition of hydroxylamine to accelerate the ferric and ferrous iron cycles[J].
Environmental Science & Technology, 2011, 45(9): 3925-3930.

[7]  ZHANG L, WU B, ZHANG G, et al. Enhanced decomplexation of Cu(II)-EDTA: The role of acetylacetone in Cu-mediated photo-Fenton reactions[J].
Chemical Engineering Journal, 2019, 358: 1218-1226.

[8] YE Z, BRILLAS E, CENTELLAS F, et al. Expanding the application of photoelectro-Fenton treatment to urban wastewater using the Fe(IlI)-EDDS
complex[J]. Water Research, 2020, 169: 115219.

[9] LI X, PARK I, TABELIN C B, et al. Enhanced pyrite passivation by carrier-microencapsulation using Fe-catechol and Ti-catechol complexes[J]. Journal of
Hazardous Materia, 2021, 416: 126089.

(101 XUIRES. S KE B AR S BAR B LR (0], VU5 205304, 2019(12): 91.

(11T PNAERH, 254238, FE, 45, FRM R K AL BIF TS HE R (1] Sk (R, 2021, 23(06): 56-57.

[12]  SkEm E, 9, H B Fenton iRFI7E 4k BIAERRA ALK BRI 1], Tolk 2245 5304, 2004(3): 17-30.

[13] MHEMDI A, DBIRA B, ABDELHEDI R, et al. Mineralization of catechol by Fenton and photo-Fenton processes[J]. Clean-Soil Air Water, 2012, 40(8):
878-885.

[14] Cao D, Sun L, Wang G, et al. Kinetics of hydrogen peroxide electroreduction on Pd nanoparticles in acidic medium[J]. Journal of Electroanalytical
Chemistry, 2008, 621(1): 31-37.

[15] XIAO I, WANG C, LYU S, et al. Enhancement of Fenton degradation by catechol in a wide initial pH range [J]. Separation and Purification Technology,
2016, 169: 202-209.

[16] WANG Y, YE D, XU Y, et al. An electrochemical paper-based analytical device with facile carbon fiber-sewed electrodes for highly sensitive detection of
hydrogen peroxide in real water[J]. Electrochimica Acta, 2024: 144091.

[17] IBRAHIM M E A, NOME R A. Hydrogen peroxide disproportionation: time-resolved optical measurements of spectra, scattering and imaging combined with
correlation analysis and simulations [J]. Journal of Molecular Structure, 2022, 1251: 131992.

[18] ZHANG C, LI T, ZHANG J, et al. Degradation of p-nitrophenol using a ferrous-tripolyphosphate complex in the presence of oxygen: The key role of
superoxide radicals [J]. Applied Catalysis B: Environmental, 2019, 259: 118030.

(191  VRRBI, SR0E, FIRT, 47, FIBABRMEATITE Thodt — BRRREE A0 TG VE LA AT B I A BIFFARHLE (], B2 TR2E], 2022, 16(2): 452-461.

[20] GUO Y, LONG J, HUANG J, et al. Can the commonly used quenching method really evaluate the role of reactive oxygen species in pollutant abatement
during catalytic ozonation? [J]. Water Research, 2022, 215: 118275.

[21] YANG, YANG, MARK, et al. Multireference Ab initio study of ligand field d—d transitions in octahedral transition-metal oxide clusters [J]. The Journal of
Physical Chemistry C, 2014, 118(50): 29196-29208.

[22] HIROTAKA E, JOSEPH J, RICHARDSON, et al. One-step assembly of coordination complexes for versatile film and particle engineering[J]. Science,
2013, 6142: 154-157.

[23] FRISCHM J, TRUCKS G W, SCHLEGEL H B, et al. Gaussian 16, Revision C. 01 [M]. Wallingford, CT. Delaware: Gauss instruments inc, 2016.

[24] LUT, CHEN F W. Multiwfn: A multifunctional wavefunction analyzer[J]. Journal of Computational Chemistry, 2012, 33(5): 580-592.


https://doi.org/10.1016/j.chemosphere.2018.03.002
https://doi.org/10.3390/catal11080998
https://doi.org/10.1016/j.envres.2023.115318
https://doi.org/10.1016/j.chemosphere.2020.128576
https://doi.org/10.1016/j.cej.2018.10.124
https://doi.org/10.1016/j.watres.2019.115219
https://doi.org/10.1016/j.jhazmat.2021.126089
https://doi.org/10.1016/j.jhazmat.2021.126089
https://doi.org/10.3969/j.issn.1673-2251.2019.12.082
https://doi.org/10.3969/j.issn.1674-9944.2021.06.018
https://doi.org/10.1002/clen.201100376
https://doi.org/10.1002/clen.201100376
https://doi.org/10.1002/clen.201100376
https://doi.org/10.1016/j.jelechem.2008.04.007
https://doi.org/10.1016/j.jelechem.2008.04.007
https://doi.org/10.1016/j.seppur.2016.04.031
https://doi.org/10.1016/j.molstruc.2021.131992
https://doi.org/10.1016/j.apcatb.2019.118030
https://doi.org/10.12030/j.cjee.202111044
https://doi.org/10.1016/j.watres.2022.118275
https://doi.org/10.1021/jp5052672
https://doi.org/10.1021/jp5052672
https://doi.org/10.1002/jcc.22885

1848 ok L B ¥ W 18 %

[25] LU T, CHEN Q X. A simple method of identifying © orbitals for non-planar systems and a protocol of studying m electronic structure[J]. Theoretical
Chemistry Accounts, 2020, 139(2): 25-37.

(LG AR W)

Process mechanism on catechol degradation by Fe*'/H,0, oxidation system
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Abstract Fe’'/H,0, oxidation system was developed in this study to explore catechol degradation effect in
water. The oxidation performances of this system under different reaction conditions were examined, its
mechanism was investigated through electron paramagnetic resonance (EPR), reactive oxidation species (ROS)
scavenging experiment, and quantum chemistry theoretical calculation. The results showed that catechol could
be degraded by Fe*'/H,0, system efficiently under mild acidic conditions, EPR and scavenging tests results
indicated that large amounts of alkyl radicals besides hydroxyl radicals were produced. Electron spectroscopy
analysis revealed a weak-field coordination complex occurred between catechol and Fe" during degradation,
which could inhibit Fe** hydrolysis under mild pH conditions and further promote Fe(II)-Fe(III)-Fe(II) redox
cycling through charge transfer from ligand to metal, and thereby accelerating its self-degradation. Fe*"/H,0,
oxidation system could significantly enhance the degradation efficiency of coexisting organic compounds. This
work provides a novel approach to face facile hydrolysis of iron and low redox cycling in Fenton process.
Keywords catechol; Fenton reaction; catalysis promoter; coordination chemistry; reactive oxidation species
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