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1 #RERE
1.1 SEIeRd

NKEERE (Zn(NO5),"6H,0). JLK A iRk (Fe(NO,),9H,0). 30% it F b E /K% W (H,0,,
30%). 2-FREBkME (C,HN,) . Jo/K 2B (CH,CH,0H), H[i¥ (CH,OH), ZjF (C,H\N). #T# (C,H,0H),
XA (CoH,0,) . L-A1ER (CHN,0,) . HRRELEN (C,H,K,0ti), 1,10-FEF Mk (C,,HN,) FEfb2Aal5m 3 43
Mrat, WaF i o MA R IR A BRA R, SEERKIH B Milli-Q 4K R %5,

1.2 I

1) BRIl Es . [ ZIF-8 /E R B EALTIHI & ITRs (RTERIA, flad BT . FRE 4.13 g 7S/KA M
FREFFN 4.40 g — FSEDKIE S35 00T 100 mL HEEA, K 2o i) — H SRR s i A 77K B SRR
W, FEOEFERN 12 h, #ERN 4 hJFEL KIS A ETiEy i CEEPLEETE 2 5 E T 70 C 4t
FEPHLE, MEIAEBRAIR ZIF-8, K ZIF-8 Bk E THIEESH, 78 N, SR T 85 TE s 5ilee
800, 900, 1000 °C %5 HARMREE T % 3 hOHREH A 10 C-min"), FAFRIHBREKKE T 1.0 mmol L™
TR TP 4 h JRiFEoket, BHE R pH Sk, M EERREEIIMAEILH] NVCy. NVCyy,
NVC, oo ( MRS

2) LAY . #TH Gemini SEM 500 3% SHHH1EE (SEM) MEHITIRAF B AEIL R RO S ;
Rigaku Ultima IVA! X $HRATHL (XRD) 8 Brkis S Bl i44H; #F Thermo Fisher K-Alpha %I X
SHECHEFRERHAYL (XPS) T AN ASIREE ;i DXR 2Xis #7156 (Raman) ST EififkR1m)
BRFESE sl Nicolet iS50 B HLI-2T 4P EHEAX (FTIR) 734 B A AL 7 A B 5 A iR sh A8 i ] Bruker
EMXmicro-6/1 HLFIREHARIE L (EPR) 3T BIiEAL R Z5 SR 1A A 0] HE 5 S Al S vy b R A A
FIEPER AR (d I E Ak TAESY (CHIG60E) 4347 HL0, Th AL i B k] 5 Fe 410 Z AT A%
170, MRS P = AR R, DR AR AR S e, DUARARE X fAR,  DABRBE AR AR T
VErM:, FARBRA 0.1 mol L' BRIERENIA .

3) BEfgSEEe . A 120 mL BT RIS YREfisc s, SCod B2 AT . o BPA WE TR, Ml
HNO,(0.1 mol-L™") 5 NaOH(0.1 mol'L™") ¥ri# Wk pH A 2L T 3.0, Ff/EIA—E R FACE 1Y Fe' it 5,
BRIE R E 100 mL IR B IA W pH £ 4.0£0.1, B —& B BMEL I A GRS ER 8 0E
10s, HAREERBACINA—E 2 H,0, IS LN . FEANFIRHSE e, A 0.22 um JER
V&, BT RO ETERE A I 0.5 mL B TAOK . WJCHBRR B, RIS . SEER TR
JER (25+2) °C, BPA ¥R 60 yumol-L™', Fe*'¥/E} 0.04 mmol-L™', H,0, ¥#EH 5.0 mmol-L™", L
BB R 0.1 gL', WHRPIES pH R 4.0+0.1. FTEURER7E 2 h Y b s ROmoA e A (5 Le-
20A) FEATRGI, IRBIAR FHAIK R CIERR G (CIEARTREE R 50%), KR 278 nm, JFRshFEGE K
1.0 mL-min', #EAECH 10.0 pL, HESEFFRFAIRF 35 °C HE . HALTS Y BEIE AT
Tl F SR (sulfamethoxazole, SMX) AUINE R FHALK A ZNEIRAHAE AR (CIERFIEE R 40%), Kl
PR 270 nm; X 2SI} (acetaminophen, AAP) PR (atrazine, ATZ) ¥fdt ALK A EERYTR
BWAE AT (P EARFRLL 5338 20% F1 70%), Kl 53504 248 nm Fl 225 nm; AR (Methyl
Orange, MO) FIEH 3£ # (Methylene blue, MB) fifi FH 550 73 G B THHEAT I &, ARG I 38 1< 430l
664 nm Al 465 nm,

2 ZR5

2.1 BUFEIMEERS T

HIE, XF ZIF-8 Mk SRR T il & i B E R A B T TR 08T . A5FEAR Y SEM 434
ZERMNE 1(a) Ps, ATLURIR, AIERIR ZIF-8 EZEMIIE T A Rgs e, SIAREN FriEn
ZIF-8 JESFHE—2, ilad ZIF-8 MBRE RISl AR, YRR 800 °C FHE 2 900 °C B, ZIF-
8 UMTHRZEA T Zn AU RIRIBRIEECIAR BBR AL & A 2B ARk, (ERIRER T ZIF-8 WIIESRERIE . Sk —
B PRIREARTIZE 1000 °C 1, BT Zn AIPALAT N, B3RS, A= idEA e 25T ZIF-8 ISR
fiE, HImRk T2 200~400 nm.
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a ZIF-8

NVC,, |

900 '
ZIF-84JCPDS 00-062-1030 !
NVCXO!):
L .|||.|I|.l|.|| [T E L ) ) ) .
5 10 15 20 25 30 35 40 45 50 15 25 35 45 55
20/(°) 20/(°)
(a) ZIF-8 ENVC {JSEMA (b) ZIF-8{})XRD]| (¢) NVC AYXRDIA]

NVC
JI.=1 098800 NVC, 4
I/I=1. 2=2.003 4
VCyy e /

NVC,,, N
1,/1,=1.066 S
NVC, 45 NVCy, — NV,
1,/1,=1.028 — NVC,,
ZIF-8 NVC,

500 1000 1500 2000 2500 3000 400 900 1400 1900 2400 2900 3400 3200 3300 3400 3500 3600 3700 3800

WE/em™! WE/em™! fi i 4 /mT
(d) NVC h 2t R (e) ZIF-8 NVC [FT-IR[& (f) NVC IWEPR/M

1 ZIF-8 & NVC, HIfH*RIEE
Fig. 1 Characterization of ZIF-8 and NVC,

PE—2E XL SR I IAREER T T 230, AHOC XRD W45 R ILE 1(0) 5 (o). PTLAEH, HikiR ZIF-8 i
T 2SR R 2%, A 9IAE 20 K 7.30. 10.35, 12,70, 14.80. 16.40 F1 18.00°H4 v 30 T 5 35 (0777 5
g, HELRERTE . FIRATEIE S BIXT I ZIF-8(JCPDS 00-062-1030) fafAlr) (011), (002). (112). (022).
(013) A1 (222) Al ™, X T ZIF-8 I 5 1Y 3 Fh =4 (NVC,), FEHHEIXIE A 15.0~55.0°, NVCq.
NVCyy Fl NVC, oo IXTE 24.7°F01 43.7°H B 2 AP0 SR I AU, 43 3l X 07 A 556 9 (002) T (100)
T, SRIAEAR I BRIk AR R A Thfl, Mg ve i) s RS fb =) AL BRI, 8 T a
FRBsA R, [T, B ARDCHTIEAE I RIVIRTIRIA T Zn FERIRFIRR TR R PR E 2 R

RS, %F NVC, iy Raman Y 7 14087, 45RILA 1(d) B, 4 NVC, 7E 1360 cm™ 11 580 cm'™!
ACEH ISR ARFAEDGE , 3l XS BEA TR R ) (D band) SERIET sp? ZALAY I H45IRS) (G band). P
WERRFE LY 11 H PSRRI R B EETS, AHOCTTHREE S I] NVC, BB R R R T =2 ko
1%, I EIRAA rTSEBRRAT R B S5 FEAA

ifF— L HXTHTOR{A ZIF-8 I NVC, 1% FT-IR JGi&iE 7 T, ail&l 1(e) Fivn, HiSRiA ZIF-8 (4L
SMGEECAE S, FERIMRG , BEE AP TrRil, HLAMERASE] T RIREER L, ZIF-8 FEdhh
421 em™ ZbAY Zn—N HRBNELLIL 400~1 400 cm™ NIET ZIF-8 — RAVFHESRSNE a4 e 4
THARN, [F]Y, PFES ) C—C IRBREEZWE RN, XT NVC,, 1580 cm™ AR B ARALARZE 4
T PAERSD, YPYHREEIAE] 1000 °C J5, PZIEAYHE IR

e, X NVC, #H7 T HFIRAR T, 2558 aE 10 R, ATLUREL, NVC, BIER5LHhoxf
F g=2.0034 &b, XN TR BREFEEAE PR T o d 7Y, SRR EA T A, TR,
AT LLR IR PR T, W RER IR e, FLER AT RS, RIEBEAWIE D, Za5R
S ML MG R 8, RS AU R A R FARE
2.2 NVC, 3} Fe*'/H,0, {FRHIBMEILIERE D

PEBEAUM A(bisphenol A, BPA) fERFHIETG YY), Fibs LI T (AN 1.2)NVC, ik
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e, S5UE 2(a) R. WTLVEH, FEAFBMELFIILFD Fe'/H,0, RNAZRF, BPA HJ07E 10 min N
SRR HP, NVCy. NVCyy Fll NVC, oo TEBIMEIL Fe¥'/H,0, Ff# BPA 1R - 1 80 1124 H 8L
S5 0.362 0, 0.373 0 F10.273 9 min™'; ENXTIR, X Fe' 5 H,0, HAFHIMF T, BPA R 8l 1%
HHCH 0.163 2 min ', FREBIMEALFIXT Fe*/H,0, KR RAFIRIHRCR . T248 IR, NVCy, FEZITFE
R TR T NVCy M NVC, o BIBIMELTERE. [FE, NVCy/H,0, il NVCy/Fe IR ZXT BPA IR
TN 5%, FW NVC,y,, ToM S H,0, BiG1k, EBMEILFINT BPA BIWIHERITFESE BPA 5k
Rt IR N R 2 T ISR N (Fe* /H,0,) 1K R 5 NVC,, BIMEAL TR BiA R (NVC,,/Fe*'/
H,0,) H1%) BPA 1T R, 455380 BPA 78 Lk 2 MAZR R sh 1248 8053 WA %) T 1.086 9 min™!
F11.805 2 min' o IZGERERW] NVC,y, BUFAFIRAT R 2 B LRI N, SE8 HL,O, Bymszidifil, [RlAstaRi
AR TREXT Fe™ KA TR Fe® /FeX h 2B A — S RERE. PUt, s i HEh
AR . HESRPIREIN Fe MR fia P, TR R s v A R e A4 (Fe'™) THIRSEE .

—-NVC, +H,0,+Fe"  —o— H,0,+Fe*
——NVC,,,H,0,+Fe"  —= NVC, +H,0,+Fe*"

00072

103 10 001 mmol L 10
——0.02 mmol - L! —=— 5.0 mmol - L'
08 +F€3++oﬁ]102 08F ——0.04 mmol - L:: 08F ——10.0 mmol - L'
—-NVC, +Fe?* e 8% mmo{ :]f" ——20.0 mmol - L'
F06F O, s 06F 20 mmo s 06F
$) —-NVC,, +H,0,+Fe* $) [$)
04 04r 0.4r
02r 021 0.2f
0 0 0 . 4
0 2 4 6 8 10 0 5 10 15 20 0 5 10 15 20
[} ] /min [} []/min [} [6]/min
7 :pH=4.0,Fe*'=0.04 mmol - L', i::pH=4.0,H,0,=5.0 mmol - L', ¥ :pH=4.0,Fe*'=0.04 mmol - L',
H,0,=5.0 mmol - L-',NVC,, 0.1 g - L NVC,,=0.1 g -L"! NVC,,,=0.1 gL'
(a) fEALPERERIIE (b) Fe* M) (c) SAAL BN R0
1.0 —=—pH=2.0 1.0 T
——pH=3.0 ok A T
0.8t 0.8 —— X CBER L
—a—pH=33 —a— Tl e R T
_0.6F ——pH=4.0 - _ 0.6 —— IR
S) ——pH=5.0 Q S —o— PTRERIE
S oap N 04 \\
0.2F 0.2
0 0
0 5 10 15 20 0 5 10 15 20
fi5f ) /min {5t &) /min fisf ] /min
71 :Fe?*=0.04 mmol - L', H,0,=5.0 mmol - L', 7. pH=4.0, Fe*=0.04 mmol - L', 7 . pH=4.0, Fe*=0.04 mmol - L',
NVC, =0.1g-L" H,0,=5.0 mmol - L' ,NVC, =0.1 g - L' H,0,=5.0 mmol - L' ,NVC, =0.1 g - L
(d) #IkEpHEE M (e) LAERI T3 (f) RS Y m

El2 NVC, BB Fe''/H,0, R AR BPA idI280 M RESME R 54T

Fig. 2 Performance and influencing factors analysis of NVC -promoted catalytic degradation of BPA in Fe*'/H,0, system

HK, X NVCqo B L Fe’/H,0, R R 1 i ER 25 S UE AT T . — 2 (R R B SC 3R F oY, 455 n
El 2(b)~(c) iR FERFURN AT, BPA BRI SN 125 Bkt Fe* WREEMEEmRIEE R . 24 Fe’ TRV
7 0.01 mmol-L ™' i}, BPA MIFEMEHEREHCN 0.114 7 min', 4 Fe WREEMEINZE 0.04 mmol L' I}, [
FHRERS) 0373 0 min' . HHE—2EHE N Fe® BNEZE 0.08 mmol-L™' 1}, BPA FEffRYsh f12# R BRI
P, ROm B TRMREAR, R NVCy,, Bk Fe’'/H,0, IR R e R Fe® LI SZ 81— . Ak
AR RN AT RE AR Fe WAL T30 H0, IR A S, SR TSI R it G (),
Ah, 1R Fed MELLS B E R rTRER) 5 — R A . HeAl, BPA BEffECRAZ R H,0, BRI, 24
H,O, #h i 5.0 mmol- L™ 23 B34 2 10.0 mmol-L™" i F1 20.0 mmol- L™ i, BPA HIMfH I AR I
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Ft, &5 FREZ 0.230 6 min™' F10.278 4 min™' . MERGXEERAEFATEER A 2070, Hiad i H,0, Xt
FRHEEE AL (-OH) MK SECE MR TCROHFEE HRTANRRRE (X )", 24558 Wii]-OH "l fig/e
NVCyy, AL Fe¥'/H,0, IR F H FZLAGIE DR,

Fe** +H,0, — Fe** + H" +-O0H (1)

.OH + H,0, — H,0 +-O0H )
WL IEEHRNAET , 5T AFEWIA pH i NVC,,, BiiEfL Fe*/H,0, KR AALIERE (5] 2(d)).
SRR, UMPRU pH 500 3.0, 3.5 Fi1 4.0 B}, NVC,,, BififL Fe*'/H,0, EALIK R AT AE 20 min PISZELN}
BPA (5526, FEAERI pH oA 4.0 IRAER M REER . [ORSERE, SR T NVCy,, Bififk
) Fe’'/H,0, K Xt BPA H ik i A e bEgE . (A ER S, 768 pH o 2.0 A1 5.0 Z&F T, 20 min N
BPA 7E NVC,,/Fe*"/H,0, 1K R M550 60% F 25%, ZREMSCER TRt Fe¥ 5 B Ak 50 i 4 fih |
H,0, — BN Z LR, HAE RIS Fe¥'/H,0, IR 27% F1 18% 1 BPA [, NVCy, M
B R R SE pH JEFRIPI3EN B3
BE—EHh, HEET WM S R A AE B TR NVC,, B L Fe/H,0, 1K R PERERY S, 25
&l 2(e) fzm. WTLAE W, W97 0.15 mmol- L™ ) CIFI HCO, I, NVC,,, Bl Fe*/H,0, (K F
R BPA RUTERESZ 2R AW, Pl Ji~A i 40 I P ZE 0.331 3 min™' A1 0.339 Smin ', Hir, CIgdt:
TESIEHFE-OH, A EALIERSSIY CL-AT CLy (X 3~5))2", &R REALIERE I, T HCO, S iNtEIA R
JE, IFadr-OH A pRRIRAR [ IR AR R A ALERER RN X (6)); AN SE R IEAF 0.15 mmol - L™
() H,PO, B, AR 2 AL ERE BT Bk, 17 HLPO, Sy ffi Fe’ UilE FEUALAL M HbIess , SR
R EAERER BEER (X (7)) TS ERHERN 25 FAFAE 0.15 mmol L' NO; B, BPA [WFEAEAR AL
A= B AR

Cl” +-OH — CIHO- 3)
CIHO-~ +H* - Cl-+H,0 )
ClI"+Cl- — Cl,-~ (5)

-OH + HCO; — H,0 +CO;- (6)
Fe’* + H,PO; — FePO, | +2H" @)

Mt —HH5E NVCy,, HIBMBALIERE, 00T T NVCyo BIEILE Fe¥'/H,0, 1A 28 %5 HoAtL Y5 Yty R fge b
fie, TERME N, 40 SMX. ATZ. AAP. MB F1 MO 1E8 HEris Ye b i 7. 455360,
£ 20 min A SMX. AAP. MB 1 MO #Ju] 23

SEEfRAR, ATZ BARWSEREM, (B HRMACE Or e

BEEIE 90%, W] NVC,,, BIEILIY Fe**/H,0, & 0r i “;4 6498 o1

AR VL5 e s B LR T 1 wl % ] 57;
BI5, R THEE NVC,,, [BIEALE R & gl

Ik, FERHUIIA TR T T IBHIEH (6.0 mol L) gl

BPA MEIEIRSCI, L5500 3 ik, DhiethR N

REJRH NVCyq, 28 F B V- BRI LE-Ll K V-t ol

Ty P BE 5 HEAT T 5 5 Rl Ss i

FRIAZR TOC EBRFEIHEI R 68.76% &4 TR 1 2 3 4 5

BRI 57.54%, FKH NVCy, PHA BRI R

IMEFTERE . EEERE, MR 5R) BPA B3 NVC,, B Fe''H,0, I RAITEIRSIIE ST

TEARUR AP DIRATRIR BE 3, PRV B AR S iy Fig.3 Cyclic experimental analysis of NVC,, catalytic
GRS HEHARMEL R, AT P NVCoy, fiEFL Fe'/H,0, system
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Fe’'/H,0, IRRZANATH BPA E A/ VALY, i HARKRREE - SCBl TRl =4 im k.

IREERIER, NVCy, BifiEfL Fe*'/H,0, R RAEH I pH YU R A B T HLAFR T BPA n] SCBIAR R
MR fRRE ST, MR R R B B R R e . IUAL, IR R nT X RS Y R B AL
RAEERERE ), Had BALHHEARRARNIY
2.3 EMEHIFNAR

EE TR, MERR A DTG R LR LS SIS E R A TR SE B, R T AR NV Cy, Bl
1k Fe¥'/H,0, R Z 3G M R 27 Je = A B, B SRR 5,5- T H JE-1-MERE Wk-N-42 4k ) (5,5-dimethyl-1-
pyrroline N-oxide, DMPO) 5 2,2,6,6-0U H ZLUR B¢ (2,2,6,6-tetramethylpiperidine, TEMP) 1E & H Jie il 1k
FIEY, @it EPR AR R SN R T TS AN T TR, SR 4(a-c).

AILLEBL, KRR ZR S, DMPO AlHfiZRE IS LB 1:2:2:1 IfES, WREMAA DMPO--OH 1
FREWE . T VBRI R T, DMPO RHHFRE]— gAY 7S 2, BB SRy DMPO-
O, H#iEWE, AL, AEKEHARZR T, TEMP Ul isk 2sm B 1) — e, ZMM s S AT
Fo HAAFEEME, DMPO--OH B {5 5 3 5 Kl S N7 i (] S5 4 5 J5 0855, #BH-OH 7F NVCy,, B4k
Fe’'/H,0, K & KA .. DMPO-O,- 76 W 4R 5 5 min Wik B KAE, IFTESREL N PO e s
JE, £ O, TER NP FREA g AR, HaTREry =A% an (X (8))*, TEMP-'0, {5 T a2 s
SR, ATREEH T O, LR N AR T 0,28 (9),

0; +:0; > '0,+-03 9)

HE— 2538 1 VR SC K B0 IE EPR 20 M 45 B0 vERfPE , SRR UL, H AT AR S S ) Tk R AR

h-OH P XRBRVER O, VRIGRILA K L-HZ AR O, W HIEl 4(d) Z55080TH1, BTG4

7T BN o AR R, XORER A L-H AR AT A 305K 0, 5'0,, H&H

55-OH By RE R 90 1.2x10° L-(mol-s) ' 55 5.0x10° L-(mol's) ", FHEF THELS-OH i #R

HAL (9.7x10° L+ (mol-s) Y, LI LA RIS G HERFP R SOBEEAE, T DAMERE -OH AR R 20
Y.

0 min 0 min 0 min
e N\ e AN A\ e\ it AN l.Ol
1 min 1 min 1 min
"“Jl/"‘ﬂl_“)\]"/\/"“ AMMA 0.8
3 min 3 min W 3 min . 0.6 - —— HIfE
" e —e— X
5 mmq q q A 5 min j\/\’\/\’\/\/' 5 min et . =1
10 mi;c q a 10 min J\/\/\/\/\/\f 10 min o 0.2
L 1 1 1 1 L 1 1 1 1 L 1 1 1 1 0 1 v .‘. .‘. .‘.
650 850 1050 1250 1450250 625 1000 13751750 3400 3450 3500 3550 3600 0 5 10 15 20
A /mT A5 /mT Wi B /mT i ) /min
(a) DMPO--OHEPR{5 S (b) DMPO--O, WJEPR{5*5  (c) TEMP-'O,/JEPR{5F*5 (d) AR IGIXBPA L R A0

4 NVC,,/Fe’'/H,0, R RIREHR A R SLL
Fig. 4 EPR and quenching experiment of NVC,,,/Fe*’/H,0,

&, YRS 5N ERES R RIS M EEE YR ((FeV=01")*)X (10)). HFHERET
I (phenyl methyl sulfoxide, PMSO) 1] # [Fe'Y=O]*"1E £ 1 5 1L 4 ! 3L K FL BN (phenyl methyl sulfone,
PMSO,), HIt, e PMSO 1ENHIMT [FeV=01" & A b FRE . ANBFSE i FHZ i AR R b T e
EN I T T b, ZER WA S(a). FERILR PMSO A 50 umol-L™' BF, 10 min N Fe**/ H,0, & £ Xt
PMSO FEffEFRIR 18%, MRRTALIL PMSO, WIARL, W] Fe''/ H,0, KR ARA R [FeV=0 TH D F .
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Fig. 5 High-valent iron probe experiment and electrochemical analysis
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Fig. 7 DFT calculation and analysis of the process mechanism of NVCy,,-promoted catalytic Fe*'/H,0, system
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Mechanism of nitrogen impurity defect carbon promoter enhanced fenton-like
reaction process

GAO Weizheng'?, QIAN Zheng'?, CHEN Rongzhi'?, TIAN Yujia'?, YANG Shengjiong"’

1. School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China
*Corresponding author, E-mail: yangshengjiong@163.com

Abstract This study prepared a series of nitrogen-doped carbon materials by using ZIF-8 as a template to
investigate their promotion performance and catalytic mechanism toward Fe*"/H,0, system. The physical phase,
morphological characteristics, and chemical composition of the promotor were analyzed with X-ray diffraction,
Fourier transform infrared spectroscopy, Raman spectroscopy, and X-ray photoelectron spectroscopy. The
results showed that the prepared promotor was abundant in pyridinic-nitrogen extrinsic defects, and the defect
degree decreased with the increase of pyrolysis temperature during synthesis. Pollutant degradation experiments
demonstrated that the addition of the promoter significantly facilitated the regeneration of Fe** from Fe*', and
strengthened the performance of Fenton matrix on the degradation of coexisting organic compounds. Electron
paramagnetic resonance analysis, reactive oxidation species (ROS) quenching, and electrochemical experiments
indicated that ROS such as -OH, -O,, and 'O, were involved in the reaction system, of which -OH played a
major role. Detailed analysis of the promotion mechanism was conducted through X-ray photoelectron
spectroscopy and quantum chemical calculations. The results indicated that the adsorption of Fe** onto nitrogen
defects on the surface of the promoter was accompanied by an electron transfer process from the promoter to
adsorbed Fe™, which was responsible for the regeneration of Fe**. These findings provided a novel approach to
addressing the key issue of low Fe*"/Fe*” cycling efficiency in the Fenton reaction, and provide a theoretical and
data support for the coupling and application of carbon-based environmental functional materials with Fenton
oxidation technology.

Keywords promoter; Fenton oxidization; carbon defect; reactive oxidation species
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