50 %5 11 fiE B O % W

=0 Vol. 52, No. 11
2024 % 11 H

JOURNAL OF THE CHINESE CERAMIC SOCIETY November, 2024

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20230960

A F & MFI-Fe 737 iiiii At HO, FEARIRPELL G

FRE, ETE? S, 2E kEX FWE L A’

(1. EBAITTERZEA AT G, VRS 5PE 4640005 2. {5 BATITE K 2% Hh R4 22 B VAT 5 48 7K - 305535 Y W 1R B A 28 A
WIE, [ FFH 4640005 3. TUZEAZIE KA LR, Ti%E 710049)

W E: BEBIFUEATIERRYE AT D Fe SEURM N, BT A RAUKF T MFIL-Fe 5 ¥, ¥ Fe SEHR (LS T
B, 0] Fe v, HARERAE AR L. 255 E W MFI-Fe i@idiF1L Hy0, 74 HOMIEZ G(ARG)WEfR. 7E
pH=3. 25 C. 0.40 g/L MFI-Fe. 20 mmol/L H,0,. 180 min Z5/+F, ARG(20 mg/L)IIEBRFIEFIZ) 98.40%. I H NOs -
Cl'v SO JEAFEFXF ARG [ BRICRAM, JEFHFR(HA) & FMANH] ARG IR . HCOy 2% pH (HF 5, FHiEKE HO.

K¥EIR: MF1 70 1; RIFMR N BRIELL G FEAE
FESHS: X703  XEMEERG: A
4% ARETiE] . 2024-04-25

BEE Tk tRIE A R, KRR TARK S A T
— RGBT IR, 5l S ME R AR (A LTS e ox
Wi, AR RGER T ERIEEY. HTHRA
FM LA R BEIR,  FRIR T AR fE S, @k
EREY CREERVIREE SYITECS S 77

EER /IR 7Nl GEL R e s SR /BN G S N A
FVERAEAAL B . P BRE T EhE i VP B 2 B
KA, H R THRER RN B EVE .
RERE AP, AR A B K R R A TS
Qe R A AR . ARAE R AE 2R AT 43 A IR
SRR E e Al I AL AR
S5 RN, BRI RY), RS
VU WAREIEEDT, B AR I AR
SEACTE H 2, R AP RN T RE ) CO, Al
H,0M, ook, SR (0 SR p 12 A o R A H AR o g
AU — R, B L F? AT, H H.0, WAL
HO». %7 X WS e B 2w, HARIZR
FIAERRYE AN B E KR A A BTG, iE

WeRs H3E: 2023-12-10, BT HM: 2024-01-01.

HEWH: EREHREIIEE(41671476); T A BHEBHH (24210
2320078); VAT R 44 i A 2 AR HE R BHITIUH (21A610010); {5 FA
USRS Rl R HAETE ;R K R
5 Y R IR B A S 00 = PR £ (KLSPWSEP-A05); {5
UYE K 575 AR RHIE AL 4 100 H (2024-QN-043)

B WRIE(1990—), &, fiit, sERI.

BEEE: BEFE090—), W, i, Bz

e
MBS : 0454-5648(2024)11-3492-10 & :

R RS e o RIFHEIE L B2 Fe oA &8 E
Fe**, TEARZFEAL A AL AR i AR KRR 1 B
B3, RIS PR AR 75 4B AT DA e 7S B R FE P SR
PR AR R IR, BRI R IR O IR
FHIRRAG . Dk, JFRBEER. BREMEEZ M
AL AR ST AR ) SRR

H A CIF R BV SSF e 22 3 2.
1) 5 BBR R T YAMEL, W 0-Fe,05 (2L
") a-F1 y-FeOOH (EF A FEERA) . FesO4 (HAEL
&R ) Fe B4 MR A AR E A,
Fe,Mo3 90147 (B4HHT). Fe-CeO, Fll CuFeO, 25111,
3) BREHAMA LA, AR A ARE,
. Wb b, sREEAMAE. RGBT
o, 551 ST R TR A T R B B A
TePERE: SR ARG PEAR 2, R M R 4
He FERRITAER, 25 3 FhISHUAE 1L )52 2180 R
ZHIE. HRE BRI, BRI SRR
(IER A AR R I SE A7 I RS e PE(MIK Fe 32 HH). 43

Received date: 2023-12-10. Revised date: 2024-01-01.

First author: XU Feiya (1990-), female, Master, Lab Master.

E-mail: Xufy1104@163.com

Correspondent author: JI Yajun (1990-), male, Ph.D., Associate Professor.
E-mail: jiyajun928@163.com



5255 111

YK Z5: 99K T MFI-Fe 4> 7 s ib H,O, FRFRFRIELL G + 3493 -

S ARSI H e R £, HAEFREN
SR BELERIA . B RRELRA LS
P RO RO R B, X e f L B A 2R IF
L A R PR 2R AR B T A A R

R, AR TAE B THA B—FhB 4% Fe HI4K %
MFI 43 ¥ (MFI-Fe), F|HHiE1L HyO, FEMEK IR
PELL G (ARG). B RAEFI A, FE4IRTF T MFI-Fe
MEAPERT . 285, THAE T AN R . H0, #1
i, AW pH E. RNEE. ARG IRE. JLA7E
TXI MFI-Fe {5k H,0, F&fi# ARG PEREMIFZN,
MFI-Fe MfEIAFIHHRE, LA MFI-Fe i&ft H,0,
Béf#E ARG FIBLER .

T
B

1.1 K5

IERERR DY Z.BR(TEOS). S fbik(FeCly). HAM
BI(NaOH). #hER(HCl). T HALE(H0,) FALHA
(NaCl). BRERHI(NaSO,) FHEREN(NaNOs). A
FH(NaHCO;). JEFEFR(HA) #UT FE(TBA) MR L
G(ARG)¥J N ali, Wy ST g BT hr T AEARHE I
MAHRATF
1.2 MFI-Fe % FisH0HI &

7 g £ T 25 1) 5 1) 77 (CooHas-N' (CH3)o-CoHp o
N'(CH3),-CeH,3Bry ) il £ W1 SBR[ 1617~ « MFI-Fe
&S OF 0.024 mol NaOH A1 0.004 mol
FeCl3 fR M EH 0.010 mol 4544 T 1A 7 25 B8 1
KT mol)H, FiFEE T . @4 0.1 mol TEOS
BN LL FIEH, Bk 24 he @¥IREVERAE
160 CAKAIRIL 5 do @FF Lo 57 B IRNEF [ A4 72 4)
HHEE TR EERE Lo, O/ A~
YT 1E 550 CHBRe 3 h, LIRS MFI-Fe 4> 10 o
1.3 MFI-Fe BRAE

FIFH X BHEATHHX(XRD, Smartlab9, HAH
bk oAb X MFI-Fe [ & A 46 44 EAT AR (1 6
£ 10 (°)/min, JEF 5°~50°); KBTS
(SEM, Hitachi S 4800, H 7 H 37)FHid i T 21
B%(TEM, Tecnai G2 F 20, 3£ [H FEI A &])ill il MFI-Fe
ORI S s K 286k 4> S 3 (ATR) %, I Fourier
AL AMETEA(FTIR, Nicolet IS50-Continuum, 3%
[ FEER K /R ) X MFI-Fe 8 B FHEAT IR G 30
4 000~400 cm); FIFH b 2 A FLAR 24X
(BET, ASAP2460, 3 [EZZ 5 #%)% MFI-Fe ¥tk
22 I AR FL 8 g5 M 47 K . 2E T Brunauer—
Emmett-TellerBET) B 12, FIHAHXI K /18 0.04~

0.20 7 MR AR TF S LR AN RIA t-plot #4511
HAMRBURRLILES s 25T Ny 7EAHXT 7178 0.99
Ab B B S AR SRR LA s BE T Barret-Joyner-
Halenda(BJH) 2 AY, | F &5 2% B0 Bt 20 S8R o
HILES . A X F46 T Rk 4 (XPS,
K-ALPHA, 3 [EZ&ER & /R) Ml kL 22 1 % T &
M. FILERMLEARELL C 1s (284.80 eV)fE AL
WA SR AT RS HE
1.4 MFI-Fe B9 M EM

KA AKHL(GWB-2, 365038 H) il 25 1) 25 55 1
KBECE ARG Wl WFFEAFIIINE . H0, 500
. W pH (A RPLEEE . ARG IREE. SLAFE T
H HFE VK24 MFI-Fe §i54k H,0, B&fi# ARG X
Rz, DL F AT R R R .
J5 [] MFI-Fe i % N MFI-Fe-Used. &+ ARG [f]
W A2k B A MR 73 T {(TOC-L CSN, HA G
A .

fHE Ak 700 5 I & 5w S5 s K AN R B &
MFI-Fe(0.10. 0.20. 0.40. 0.60 g/L)JII\ ARG &
(pH=3, 20 mg/L, 50 mL, 25 C)¥, FIIA H,0,
(20 mmol/L) 51 & {4 P& fiff S N2 o M) FH 1 g 4 4 2%
(RCT basic, IKA), L300 r/min 254 FHEHE &M
R — e A1), BB EL 2 mL #VFH 0.45 um (3EM5E
. RSN WA G ETHTU-1901, dbat
FT) B ARG B2 (e KIRSC K 9 504 nm)
IS R R FREH ARG R B (o) 5 W IR R %] ARG W5
(Co) I ELAEL(C/Co) T 7T ARG [ 23 FR R «

H,O, SR SEE: % MFI-Fe(0.40 g/L)in
N ARG ¥ #i(pH=3, 20 mg/L, 50 mL, 25 C)H,
FIMAAFEEF HyOp (54 105 204 50 mmol/L)
Gl R BERERBL, WAV ARG ¥R FE B i [i]
AR

WO pH E 2 525 SR A 0.10 mol/L ) HCl
g NaOH 75 ARG ¥ (20 mg/L, 50 mL, 25 C)
) pH fE(pH=3+ 5. 7. 9). JIA\ MFI-Fe(0.40 g/L)
AT H,0, (20 mmol/L) 51 K AMEAL B SR, AT TR
ARG IKFEREI [E A1 g5 51, R HE— 2 sh 712
BEAINT ARG AR RTINS, R R PR E
HHGEL D,

Ct

In—=—kt (1)
Co

A co M e 2524 0 min A1 t min B ARG W,
mg/L; K A RPMIEFFE, min .
S NI RS SELS s SR G 1P PR A K i 1 )



. 3494 QEIEN=E )

J Chin Ceram Soc, 2024, 52(11): 3492-3501

2024 4
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Fig. 1 Structural characterization of MFI-Fe before and after
reaction
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(a) Fe 2p b)O1s

K2 SBiIHT S MFI-Fe [#] XPS i
Fig. 2 X-ray photoelectron spectroscopy(XPS) of MFI-Fe before and after reaction

2 um

(d) SEM image for element mapping (e) Si (f) Fe

B3 {EALFIF) SEM AT TEM 1B}

Fig. 3 Scanning electron microscope (SEM) and transmission electron microscope (TEM) images of catalysts

#1 RMHTE MFI-Fe & &L 2.2 MFI-Fe B MBI
Table 1 l:?tti:s :;fa tcl:ieoc:llements in MFI-Fe before andx/% 22.1 MFI-Fe. H,0, fll MFI-Fe/H,0, SEPEST EL
Kl 5a & MFI-Fe. H,0, #il MFI-Fe/H,0, &
Sample S e e © ARG #R. BT H0, it 5 &7y il 4 8 i FE
MFLFe 021123 036 @82l SEE PRI 0 AN, BT AR H0, 0, £
MFI-Fe-Used 3061 110 003 6826 id 180 min S f5, ARG EBRFE NG L 5.71%.

X is mole fraction.

A MFI-Fe B, B AER, 20 4.12%1
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Fig. 4 BET results of MFI-Fe before and after reaction

%+ 2 MFI-Fe R NHIERMFFESH

Table 2 Texture properties of MFI-Fe before and after reaction

BET surface area/ External surface area/

Sample

Total pore volume/

Micropore volume/ Mesopore volume/ Pore radius/

(mg) (m*g) (em’g) (em’g) (em’g) nm
MFI-Fe 343.71 176.78 0.36 0.088 0.27 4.19
MFI-Fe-Used 324.93 175.88 0.36 0.087 0.27 4.49
1.0 PN N 1.0 f 1.0 —=—0.1¢g/L
- - —e—0.2¢g/L
0.8 7T —a MFI-Fe+H,0, 0.8 0.8} 049
—v—0.6 g/L
0.6 ~e- 1,0, 0.6 f
S - MFI-Fe S 0.6 S ’
S04t % o4l T 04t
0.2+ 02+ 02
0.0 L, . . . ) , n 0.0 0.0 , . , . X . :
0 30 60 90 120 150 180 60 120 180 0 30 60 90 120 150 180
Time/min Time/min Time/min
(a) Different catalyst/H,0O, systems (b) Total organic carbon (TOC) (c) Catalyst dosage
1.0 —a— 5 mmol/L
—o— 10 mmol/L
0.8} —A— 20 mmol/L
—v— 50 mmol/L
_06F
9
S04t
021
0 30 60 90 120 150 180 0 30 60 90 120 150 180 0 30 60 90 120 150 180
Time/min Time/min Time/min
(d) H,0, dosage (e) Initial solution pH value (f) Pseudo-first-order kinetic model

Except for the investigated parameter, other parameters were set as follows:

K5 AR

CArRG=20 mg/L, Ceatatys=0.40 g/L, Cyy o =20 mmol/L, pH=3.0, T=25 C.

B4 ARG [FRMRRCR

Fig. 5 Degradation of ARG in different catalytic systems
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(3T . 4 H,O, BN =IA 3] 20 mmol/L Y,
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fE BT 60 min, ARG MR E ., HLET
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AR HyOp BEIME 53708 0.40 g/L F
20 mmol/L.
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1k Ho0, BEfif ARG PERERZM . 4 pH {H N 3~9 Y,
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0.023 min ', & pH 18 )y 9 I 5 H Bt 10.45 50
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MR ARG FIF#ARP . Bah, 78 pH (HE R,
B Ho0, 43R4 HyO 1 Oy, AR AL A
HO-, Mg ARG fIERZE TP, Hik, ik
(¥ pH BN 3.

224 EWERFER ARG IRERIEM K 6a NIK
W EEXT ARG FEARIIREM . Bl SN IR 3,
ARG [ 22RO . o T 3836 AN A%
SEALAE AL HaO, TG ECR , 774 B 2 (138 )
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o ARG WRFEXT ARG B fif 152 o Bl 5 W ARG
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BT, WG S TR R B
HEZ . B Ta AEMTESEFHEERMHA)X
MFI-Fe j&1t H,0, [4f# ARG TR . Hi,
NO; . CI'v SO %t ARG M2 B3R LT T
O 2 mg/L () HA J&, ARG K25 1 98.40% 4
% 85.74%, TEIART HA fit 5 ARG ww4+iGtt
A B3P, i\ 10 mmol/L ¥ HCO5 J&, ARG [H%

B3R B PR (4.37%) . BB HCO; IRFEIMHE N,
ARG HJ 2 ERFZBHFEACOLE 7). FEIFETIIA
HCO; Ja¥ W pH EF = (LKl 7c), #IHi] HyO, i1k
P HOso Sk, HCOs fig 5 HO# AR MAR4IL
B0 COy™, SEUMEAL TP T BT,

cle,

0 30 60 90 120 150 180
Time/min

(a) Reaction temperature

1.0
—&— 10 mg/L
o0s | —0— 20 mg/L
: —A— 40 mg/L
0.6
s
<
04
0.2 |
0.0 -I 1 1 1 1 1 1
0 30 60 90 120 150 180
Time/min
(b) Concentration of ARG

CarG=20 mg/L, Ceatatys=0.40 g/L, CH;02:20 mmol/L, pH=3.0, T=25 C.

Ko AFRBZEAER ARG FEFRCR
Fig. 6 Degradation of ARG in different reaction conditions

226 EEFHMRE & 8a y MFI-Fe I &
FHMRE. &0 s REEFHE, ARG HEBRE
H5RIE F 87.64%, MFI-Fe B A K U (18 28 A FH 4
e, I N ET S MFI-Fe ] XRD #1 FTIR %}
Lbrr%n, G MFI-Fe {598 fRFE5E % 1) MFIT %Y
>R RARGE R, B MFI-Fe E. 76 £45E B 40 45
Fyo BEAN, RONETJE MFI-Fe 9 Ny W i B 25 i 28
AR AAML LT 5w —8, #— PRI R M
it FE o MFI-Fe (1) 451 RAEEIR . 7E MFI-Fe 5
FIH S ik FEH, Fe 3% H 8378 T 0.42 mg/L(AL
Kl 8b). 5 CL il ST WAL FIAR L, A& T AE
TEAK T 8 2 2500 2 B T Fe I8 HY B AR S 2y o
IR 3), BRI BA RIFmfesE . Bk,
Fa 5 I SR 45K MFL-Fe 105 A4 AL A 2 PR 4R
LR
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1.0 1.0
—— Control —¥— 10 mmol/L HCO;~ —m— 0.0 mmol/L
0.8 ~@— 10 mmol/L NO;™ —@— 10 mmol/L SO~ 08 —@- 0.5 mmol/L
—A— 10 mmol/L. CI-  —— 2 mg/L. HA —A— 1.0 mmol/L
_06F _06r —¥— 2.0 mmol/L
< < —9-10.0 mmol/L
04 04 F
02 02 F
0'0 _I 1 1 1 1 1 1 O.O _I 1 1 1 1 1 1
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Time/min Time/min
(a) Co-existence ions and HA (b) HCO3
8 ki
6 L
(]
=
<
>
T 4r
a.
2 ki

0 0.5 1 2 10

Cyco, /(mmol-L)

(c) pH value
CarG=20 mg/L, Ceatatys=0.40 g/L, Cy0,= 20 mmol/L, pH=3.0, T=25 C.

B 7 AT ISR MFI-Fe/H,0, Ffi# ARG TEREF I
Fig. 7 Effect of Co-existence ions and HA on the degradation of ARG by MFI-Fe/H,0,

1.0
—— 1st run
08 —@—2nd run
: —A—3rd run
—w— 4th run
- 0.6 - —— 5thrun
3
04
02r
0.0
: L : - L : : gl NN . NN 0 NN . N . e |
0 30 60 90 120 150 180 1 2 3 4 5
Time/min Cycle number
(a) Reusability (b) Concentration of leached Fe ion

CarG=20 Mg/L, Ceanatys=0.4 /L, Cy o =20 mmol/L, pH=3.0, T=25 C.
K8 MFI-Fe [ A e
Fig. 8 Catalytic stability of MFI-Fe

®3 KFURNT Fe RHIRE

Table 3 Concentration of leached Fe during the Fenton-like reactions

Number  Catalyst  Solution pH value  Catalyst dosage/(z'L™") ~ Concentration of leached Fe/(mg-L™")  Leaching rate of Fe/(mg-ge, ')  Reference

1 Fe’ 4.00-5.00 0.50 19.65 39.30 [28]
2 Fe-g-C3Ny 7.21 0.20 0.49-1.17 2.45 [29]
3 FeOy 1.00 2.00 6.00-6.50 5.85 [30]
4 FeOy 13.00 2.00 1.20-1.30 0.60-0.75 [30]
5 Fe@C 3.00 0.25 60.00-70.00 240.00-280.00 [31]
6 MFI-Fe 3.00 0.40 0.15-0.42 0.38-1.05 This work
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227 FEMEVLIRSHT BT EEATESN HOSME K
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Degradation of Acidic Red G by H,0; Activated with Nanosheet MFI-Fe Zeolite

XU Feiya', JI Yajun?, YANG Honghui®, LI Qingfei?, ZHANG Zongwen', GUO Peiyin', LIU Minghua®
(1. Analysis & Testing Center, Xinyang Normal University, Xinyang 464000, Henan, China; 2. Henan Key Laboratory for
Synergistic Prevention of Water and Soil Environmental Pollution/School of Geographic Sciences, Xinyang Normal University,
Xinyang 464000, Henan, China; 3. School of Chemistry, Xi’an Jiaotong University, Xi’an 710049, China)

Extended Abstract

Introduction The easy dissolution of Fe under acidic conditions results in the decreased activity of traditional Fenton-like catalysts.
It was reported that the encapsulated or framework stabilized Fe-based materials showed excellent stability. Zeolite is a crystalline
silicate/aluminosilicate with a stable framework structure, high specific surface area, uniform microporous and mesoporous structure,
good acid-base resistance property. These characteristics make it a promising carrier or main material for Fenton-like catalysts.
Therefore, a Fe-doped nanosheet MFI (MFI-Fe) zeolite was synthesized in this study. The Fe sites was embedded in the framework of
MFI-Fe zeolite to inhibit the dissolution of Fe under acidic conditions, which could improve the performance of MFI-Fe zeolite for
activating H,0, towards acidic red G (ARG) degradation in water.

Methods With the assistance of diquaternary ammonium-type structural directing agents, the solid products were obtained through
hydrothermal reactions (160 ‘C, 5 d) using tetracthyl orthosilicate and ferric chloride as the main raw materials. Then, MFI-Fe zeolite
was obtained by calcining the solid products in air at 550 ‘C for 3 h. X-ray diffraction spectroscopy (XRD), scanning electron
microscopy (SEM), transmission electron microscopy (TEM), fourier transform infrared spectroscopy (FTIR), N,
adsorption-desorption and X-ray photoelectron spectroscopy (XPS) were applied to determine the physicochemical properties of
MFI-Fe zeolite. The prepared MFI-Fe zeolite was applied to active H,O, for ARG degradation. The effects of catalyst dosage, H,0O,
dosage, solution pH value, reaction temperature, ARG concentration and coexisting ions on the degradation of ARG were studied. The
concentration of ARG in the water was determined by an ultraviolet and visible (UV—Vis) spectrophotometer.
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Results and discussion According to the XRD and FTIR results, the prepared MFI-Fe zeolite exhibited the characteristic peaks of
MFI zeolite, and there were not impurity peaks of silicon oxide or iron oxide, indicating that both silicon and iron entered into the
framework of MFI zeolite. The XPS spectra of MFI-Fe zeolite exhibited peaks of Fe 2p;, and Fe 2p;, at 711.8 eV and 725 eV,
respectively. They were very close to the binding energies of the 2ps» and 2p,,, peaks of Fe,05;. Moreover, there was no Fe*" peak
(approximately 708 eV) in MFI-Fe zeolite. These results indicated that Fe in MFI-Fe zeolite existed in the form of +3 valence and was
directly connected to O. The SEM images showed that MFI-Fe zeolite was composed of many nanosheets. Si and Fe were uniformly
distributed in the crystals. According to the N, adsorption and desorption results, the specific surface area and external surface area of
MFI-Fe zeolite reached to 343.71 m* g™ and 176.78 m*-g', respectively. The average pore size of MFI-Fe zeolite reached 4.19 nm.
These structural characteristics endowed MFI-Fe zeolite with excellent catalytic activity. The catalytic experiment results showed that
ARG could only be rapidly removed when both H,0, and MFI-Fe zeolite existed. The reaction mechanism results indicated that HO«
was generated by the activating of H,0, with MFI-Fe zeolite, leading to the degradation of ARG. In solution having pH values of 3-9,
the removal rates of ARG gradually decreased with the increase of pH values. It can be explained that a lower pH value conduced to
the activation of H,O,, thereby accelerating the degradation of ARG. Under the optimum conditions (initial pH=3, 25 °C, MFI-Fe
0.40 g/L, H,0, 20 mmol/L), the removal rate of ARG (20 mg/L) reached to 98.40% within 180 min. The coexistence of NO;~, CI’,
and SO,” in the solution had not effect on the removal of ARG. The degradation of ARG was slightly inhibited by humic acid (HA).
The removal rate of ARG was significantly slowed down with the coexistence of HCO;. It can be explained that the pH value of the
solution would increase and partial HO* would be consumed when HCO; is added into the reaction system.After reuse for 5 times,
the concentrations of leached Fe were less than 0.42 mg/L, and the removal rates of ARG exceeded 87.64%.

Conclusions A nanosheet MFI-Fe zeolite was synthesized and applied to active H,O, for ARG degradation. When the pH value of
the solution was between 3 and 9, the removal rates of ARG gradually decreased with the increase of the solution pH values. The
reaction rate reached to the maximum (0.023 min™') at a pH value of 3. Under the optimal conditions (pH=3, 25 °C, 0.40 g/L MFI-Fe
and 20 mmol/L H,0,), the removal rate of ARG (20 mg/L) reached approximately 98.40% within 180 min. The coexistence of NO;,
CI', and SO4* ions in the solution had not effect on the removal of ARG, while the degradation of ARG was slightly inhibited by
humic acid (HA). The removal rate of ARG decreased significantly with the coexistence of HCO; . After reuse for 5 times, the
concentrations of leached Fe were less than 0.42 mg/L, and the removal rates of ARG exceeded 87.64%.

Keywords MFI zeolite; fenton-like reaction; acidic red G; degradation



