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W, R R B S R S B !
L Al R IR BRI 2 B, K vD 4101285 2. Wl A I BH A= S ER BT MM vhoLy . {5 BH 414000

H E HREKREMK (nZVD) EFIFAR R TSR, R R E B AR F M R k4T
Nt BE = W R g (CTAB) B Ja B Rl 1, i 4% G2 o5 i i Ak 57 IWCTAB@nZVI); & F XRD. SEM K
FTIR % J5 WL X AL T IWCTAB@nZ V) WIE SR MG 4T T R 46, I LISk AURER (CPZ) i BhRI5 L), 4 5 5%
T H,0, ¥R . AL 3 & pH X CPZ BRI, W1 98 T IWCTAB@nZ VI 2 25 i 7 2 W fife 19 K o
KAIRER A HLEE . 25T, nZVI OB B RO IS M DR R A R E, BEA ST I AR E MR AR, 1R
T HAE TR R P AR SR s 7E H,0, N 3.2 mmol' L™, IWCTAB@nZVI & 7y 0.03 gL', ¥k pH N
2M5MFT, CPZ MEc K LBR A AT A 99.4%. CPZ ' B~ It il A 45 4 Bl A P IR, 56 40 ik LA 2R 3R 1 v ]
Y, WS PR — A AL R R NGy R ALIR M RESE, AR MR f# O CO,. H,0. NO;. NHj.
SO F ALY o LA LWFFE 45 J T S 2SS £ 700 0 1 % R 288 2 45 R A 3HEUE A= oy e fie A LB K Bl 2%
KHIR MR TRGOR B O A Sk AR R

nZVI {255 W AR XS {57k o COD LB A H AR H I RCR , (HnzZVI 5 %R, 5 #ok s A
A, HAGRIA I AE 1 B S R P 2 AR, NMTBELAS T nZVI 7R S BRI K AL B g B ] . Z2 34t
FERYL, W nZVIHEAT SO, SO R B0 Ve . B W 4 B WG REEE BR B MR B, AT AR IR
nZ VI Y [ A RV IF R 34 0 FORS e 1, TR ARb B AT SR g it i 0T e S A T 4 o AR Al A SR A 1 2k
Fe,0, fil VEAE AL 75 2 S50 b B iy vk B2 1 25 78 /K, Fe,O, Wb A M B ARG, S HFEME
R AW A5 8 A 2 2Bk . MAHDIEH 45 DL 5e R WH 60 22 06 M i 1 b ik, il 4 ACC-CH-nZ VI f#
AT 2 25 i B PR R IR K, BB £ BRI M E TN (E .

FRAAMREC R Z 3k, KEUFFERI, GHR A 258 25 002 A 21 A8 £ w5 HORT BH B 1~ 1 it
RE 1, A BRI A 4 o R R A A R R S e ik = H R IR A B (CTAB) X7 R A 3547 2
PE, AT RL SR G R A 3 T W B RE 1 9 oK TR AN Bk B A A TR IR A T B AR B A A R
AT A S AR AR AN ER A A 5, 35 5 5 MR A f A PR R0 ASBIF 9 R L VRORE 3 i 72 A 1l gl oK
Tk, B A EAEL CTAB tE G PRI A B, 4 S 25 ik 16 ) IVCTAB@nZVI), JfxF H
HEAT T RAE . RIS 3 KB E R KA R L IURER (CPZ) 1E BAn¥y, WH5E T A Rl Ak 7] 14 %
s BHE: 2021-11-16; FAHHA: 2022-02-10
ESWB: EZKMIE Y8 56 R R L (20142X07206001); BIEGE A ARl 3L 4 ¥ B B (2020016057)
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Xf CPZ Wy B it kB, %25 T H,0, W JF . IWCTAB@nZVI ¥ hin & Al ¥) ih pH X 1% 28 75 i 4k 2 2= %
CPZ R, ¥RFT T WCTAB@nZVI ZE 25 TR 22 [ it 13 7K b S 60 WIR B A L 24

1 LEMREHFE

1.1 LI R

1) SRR . X S 2 AT I (XRD, HAH2% Ultimal V). 3 & 53 i H 5% (SEM, - & [H FEI
Quanta 250 FEG), & B A8 e 21 4P 6% (FTIR, 3% [5 28 Bk K Nicolet IS5). gl iAH {4 i (HPCL, %
FEIR 2000). £25k-AT WLOGIE (UV-VIS/NIR, H A HE UV3600 plus). ¥ B (LC-MS,. 36 [E FEHK &
U3000).

2) LI ] . oS b e = B R AL 8 (C HLBIN FW.), il fR 4R (AgNOy) . i A1k & (H,0,
30%). NKA = EAER (FeCl-6H,0), R (C,H0). Jo/k 21 (CH,OH). ik (H,S0,). &1k
B (NaBH,). #h1R (HC) ¥y hsr#rat, T EZHER, B R (CHO,) M H I (CH,0H) i ks, 1
T Supelco 2 [F 1k ) jifi 15 4% 2R 7o 42 A1, PR 4T (K<1(AL R*"),[(Si,Al) Si,0,,][0OH], -nH,O, A8 K).
Sk R B4 £ (C,sH,NoNaO,S,, IR AR, & =98%) M AT g & s A LRI AT BR A /), 52
55 K R Atk .

1.2 BUFHIEEE

1) A HLSCHE R A B & o PRI 20 g BB 4 B BRI Ry AR $ 3 2 600 mL T 43 £XCh 5% AR R
R, T 60 CfERA BB FE 2 h, KRR G E T B0 0L L (5000 rmin') 2.0 5min, % £ L
W, BCRIZVIRYA AT 24 h, DFES & Ao JERRUE S 09 7 A A4 & T 600 mL it &2 53500 5% 1Y
CTAB(F B :/K=1:1) W, 60 C MPEIR/KIEHFE2 h, FIFEFAFEO . B URT I 24 h FE 515
F| CTAB SRR, 28 A BHS T HR# & .

2) It/CTAB@nZVI B il % . WCTAB@nZVI it ik W AH I J7 3% §il 45 . FRHL 2.5 g FeCly 58 & il T
100 mL @@ gk, 1A A 0.5 ¢ CTAB SUERR Rl A B FEI 51, B2 =8, Rrgim A AR,
ZIHIMA 0.35 mol-L™' NaBH, ¥ M Jf-fi$: . NaBH, #f FeCl, 11 Fe’'ib i A 4Kk E M8k, A= i ry gk
TG RAE A WL A R 30 min J5, K5 A B0 AL 40 2 Ok IE H S BETE %% 3 K,
PR 2 AT L 60 C LA ET 12 h, A5 2045 HIL ekt B R A 60 2R oK 2 M 4 28 5t A 16 751
1.3 BUFIMERESZE

i X R 2 S A S (XRD) WAL 7] SRR S5 4, RIS BBl 3°~140°, 4A#E 1.6 kW, HLJE
40kV. HLIE 40 mA; i FH 37 % B BB S (SEM) WL EZAH AR 770 (0 SHOW TS 55 5 ) 4o B o AR e 21 A1
i (FTIR) WL ML 7 B 8 AT 1) 45 A R AIE
14 IWENHTEE

B il 150 mL & BE S 100 mg L™ Sk fR MR BRI W, K FLCAHETE iR, R AR B R 4 5 W pH I &
3.0, JeJain A —E & ) WCTAB@nZV1 FlJit i 7348 0 30% 9 H,0,, FHF H % 35 & T 1H iR IR
(25 C, 130rmin") , ERFEUEE, FEMZ 0.22 um BRI I8 S, H HPCL 5 98 & Sk £ WiR i v
[, R E 3 ROPATSE R

JHPLC I %2 52 W I 1) Sk 60 UK i ok %8 . (8,385 4 4 Agilent ZORBAX SB-Aq, JishA A S H
WA B o 0.1% W RIEW, A:B(viv)=4:6, WA 1 mL-min', KA 254 nm, FEH 35 C,
YEFERE A 20 Lo SR FH R 40 AT DL Y63 (UV-VIS/NIR) il %€ CPZ [ fi# 7= W 78 0~500 nm [N WG, HE
M E R WAt . 2R B B (LC-MS) X CPZ [ fige rp [8] =y g A7 K . €433 4 A Hypersil
Gold(100 mmx2.1 mm, Thermo Fisher), fH##{EF} 50~700, a4 A B HEE, Bl 0.1% H R K%
W, WK 0.25 mL-min',
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R AT BTGRP E, BRI RS, BURENN E CPZ W, FH B HL4 B AR
wRr, & OBEEVE 3 WA AL 2SR R T4 12 h J5 AR S P .
2 RIS
2.1 HEHRFIRRL

1) XRD K 3% 53 ¥ . IW/CTAB@nZVI 1k 5
B X AT I (XRD) RAESS LN 1 s . H
E 1 A[LLEH, 8.88°. 20.88°. 26.66°. 50.16°H!
BT R A B RRAE AT 0%, T AE t@CTAB )
XRD % E b, R B R 0 7 BN AR g

n Ht/ClT AR@HZVI

BRI U B AR 4G 22 R b B CTAB ik . s A b
J5, RGBS . HORERE R R Y Ll 1@CTAB
AP', Fe''. Mgl Si"B #e th ok, 7 CTAB i ‘ ! It

YERE, TR 4 i 1 W B A O R A 1) e i
it G ) A 00 45 4 BE 1S . i IVCTAB@nZVI (1)
XRD E3E R WL, 1F 44.8°H 38 T nZVI B FRAE AT

0 10. 20 30 40 50 60 70 80 90
20/(°)
E'1 nZVI. It/CTAB@nZVI. It@CTAB F1

i, [ I 7E 8.82°. 20.82°, 26.6°. 50.1°Hi ¥ It & XRD i
TRARBU R A R IE AT B0 o 3 U BH A Y Fig. 1 XRD patterns of nZVI, I/CTAB@nZVI,
Ak 7] IWCTAB@nZVI) [A] i H 45 nZVI F {7 A It@CTAB and It

B SRS F R, IESE nZ VI B Eh b 25 16 BRI 220

2) SEM E4 3 #r . i & & Sl L4 (SEM) W% T 1t. t@CTAB. I/CTAB@nZVI 1% & il
Sy, SEM EMRMWE 2 fits . fE 2(a) WTLAR i, RARPRIA W RE W . g Em, Bik2H
WSS, REZ RS E% . g/, HIbE —SRE LHS TR AR R3S . H
Kl 2(b) ATLAE 1, AR5 Ak AR AR S W B mVA AR R 1T, s 7 O A A W BRF 8 7 5 CTAB S RILA
SR A FEAE FLER AT, AR T D I 3 T A WL BR P R L T A K SR Ak 2 S b BB A B R A R
X 5 XRD W RAELE R — B, nZVI BRI 5] 5310 fF l@CTAB (3R 10 R 2% o 3X ) A3 8B 1R 4ok %
IRZRDICGIE 38

(a) It (b) It@CTAB (¢) WCTAB@nZVI

&2 It. t@CTAB. It/CTAB@nZVI i SEM &
Fig.2 SEM images of It, It@CTAB, It/CTAB@nZVI

3) FTIR i 53 #r . It@CTAB. nZVI, I/CTAB@nZVI /Y FTIR E & W E 3 fras . 3 626, 3 433
F13 410 cm™" Ab H B AY W IS e SR K A3 F AR S I WO 0E 5 1082 em ! AL 1 031 em ! Ab A Y W T 2
Si—O—Si #R 3 W Wt 1% . 7E IWCTAB@nZVI (1 E% h, 796, 780, 693 cm™' 4b 3= % | 47 K 1
Al—OH FI Si—O—Al J& s ikl , H 5 t@CTAB b H A7 & —30, W] nZVI 82 H 25 76 57 7]
AR ; 7E WCTAB@nZVI Al nZVI Y FTIR B3 Hr, 3410, 1619, 3433 #1629 cm™' &bk Fe 3K



553 148

WaeaE . AR SRR EAN BRI K b Sk F R R 909

B B PR B %, 619 e F 594 cm™' i Fe—O
Fl Fe—OH—Fe MY FRAE0ESS 3 i — 20 UE W]
IW/CTAB@nZVI (4 BT il %, %0 uE T LA | XRD
1 SEM 455 .
2.2 It/CTAB@nZVI M REIEMN

TEMIA H,0, FiJ5 nZVI, It@nZVI Fl1t/CTAB
@nZV1 Xt CPZ B ff AR 52 i an &) 4 T o 7E
AN H0, B}, nZVI, It@nZVI f1 I/CTAB@
nZVI Xt CPZ 1 % B % 43 5l Jy 15.8%. 29.4%.
38.8%, W] nZVI. It@nZVI Fl [t/ CTAB@nZVI
Y) B —E W P, It A1 IUCTAB #4143 7l 5
b nZVI Xt CPZ W [ %icBe . 72 MA H,0, ZJ5 ,
nZVI, It@nZVI Hl I/CTAB@nZVI (¥ 2 25 il 14
R X} CPZ W B ff R A AR FE B 4 T, CPZ
(BRI HIN T7% . 87% . 96.4%. % T 5 &
R AR R 5 H,0, & A R IF 0 R N, 7 A Y
FRHE H A CPZ A ALREf#, 1 ICTAB@nZ VI
() 2 IS AR 2R X CPZ B % i 50 SR e g, 1 A
nZV1 3l 3 7 28 78 e B R A B nT 4R A Ak )
o5 A A e
2.3 It/CTAB@nZVI 23515k R P& R IR U Sk 7
Wk Bl 7% 7k

1) H,0, ¥ B % B i 0 R i s e o A B
4425 °C . pH K 3.0, CPZ N 100mg'L". fitik
FF o 0.025 g LW & F L, H0, W
(0. 1.6, 32, 4.8, 6.4 mmol-Ly X} CPZ FFR%k
BHF N S Bis o CPZ EBRRIE#H H,0, #
FERHE IR s 4 HLO, WA 0 mmol-L™" A,
PR 60 min J5 CPZ bR FM5H 9%, XIEH T
B A B W B T nZVI A B 5 5P A A ) £
o 24 H0, ¥ B2 38 hn %) 4.8 mmol-L™' B,
CPZ EMHE R KAk 97%, il CPZ ZBRE K
P& v o 2R B Ak R 1 1,0, 72 4 -OH A fk
ek A T 50T R R A 1 7 LA R A ) 4t T
AL R =R A VAN i QO X Vb R
DN T AR . Y HLO, Wk JE 4k 223 in
#| 6.4 mmol- L' i}, CPZ % B F F [% 3| 86%.
X ] g S i Fad & H,0, K T -OH, i 2k i)
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Y0 1619 b
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14031
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Fig. 3 FTIR spectra of t@CTAB. nZVI and It/CTAB@nZVI
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Fig. 4 Influence of different catalyst systems on the
degradation of CPZ
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Fig. 5 Degradation effect of CPZ at different H,O,
concentrations

FRELER AL A W s S R A B TTUE W B i AE AL R SR Bl A, BRAI T AL S A% BBl P
2) Ak TR A I ) R AR AR RS2 e . ZEIRBE S 25 °C . pH R 3.0, CPZ it ¥k & 100 mg- L™,
H,0, V& & 3.2 mmol- L™ By 55 F T, REMEAFIFME (0. 0.01. 0.02, 0.03, 0.04g' L") *%f CPZ 2
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GBI 1 25 BN TR 6 TR . CPZ 4 W A Wl 25 A 103
A4 T 8T R . 4 30 5 o
Jy 0, CPZ WEf Ak A< VA W B AS Ak, i V4
F H,0, H 56540 A 38 A A9 -OHL, fil 06} B

CPZ ME L EUAL 5 M 24 A 3R BN 528 T 4 g X oosi

# 0.03 gL i, R 60 min J§ CPZ 2 [ % 41 04T 004

B H) 96.2%, VLWL I Fe BV th R R . A 02} -

FIT H,0, 7/ -OH. 24 i 301 43 it 4k 452 44 }

#]0.04 gL' B, CPZ EPRFEFFME 90.4%, X 0 0 20 . 30 40 50 60
fisf ) /min

g2 AR A AR TR I Y G Y e 2x i B 45 40
OH™, 5304 JE 5 1 -OH %Ak [%f# CPZ, 6 REMEM TN E X CPZ BB RRRR

3) V1t pH o e 20 B B L T Fig. 6 Degradation effe(;:(t)soafgSSPZ with different catalyst
25 °C . AN 0.03 gL', CPZ Jik i
J& 79 100 mg- L™, H,0, # N 3.2 mmol-L™ MY & T« AE B pH2. 3. 4. 5) X CPZ L ERrF Al
Fe? s th BE 52 i 25 S an 18 7 s o R &L 7(a) AT UL, 250 B pH Dy 2~5 B, CPZ 25 [k B 45 W1 16
pH 19T+ 08/, 7E pH g 2 B Fe e iR 51 99.4% . iy [ 7(by i UL, ' Fe™ [ ¥ vk B2 B pHL (¥ T T
i, Y pH N 2 I, Fe MY Wk i o Rt FERRPE S PF T MEALR REVA 72 R /Y Fe?', T2
PEACRCREY R, R Z% R34 RE $2 5 Vb i -OH Y&, BRI R 8 52 & W sl A A Bk AR
i fRE AL R R T AL Y pH R TH g I, Fe® B HYBE AR, AL I PR . W] OH 2x AT
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Fig. 7 Degradation effect of CPZ at different initial pH and effect of different pH on the dissolution of Fe** catalyst

4) A A B A 2 P43 T . [WCTAB@nZ VI, Tt@nZVI1 Al nZVI [4 fift CPZ #) T & P 45 S 4n 151 8 Br
No AEAWEE MG, WCTAB@nZVI, It@nZVI Fl nZVI % CPZ £ BRI MIEL T 15.4%. 29.5%
F1'39.6%, {H It/CTAB@nZVI Xt CPZ i 2 b AT Fe & 78 80% 247 . UL WL, IWCTAB@nZVI ffE{k
FTEZE I3 1A 28 Ak B b AT 5050 A HE AL RE 0 R R (P RE
2.4 S TAURERFERRALIE S AR

D) FAMEE 2B o SAMRTWLOGTE S e T 9 REMI S5 M Y REBRAT A5 &, IWCTAB@nZVI 26
S5 WA 2R A A [ IR T %o Sk 60 WIR 15 480 A B3 A 19 58 S WISO'G 1% 1 A 1K 9 Bir s o CPZ 1 58 41 6 1 K 7
220~280 nm Ak H B W AR AL, AT HEDN A RO AL A AL LU | SR B 2 . fE 230 nm 4B 1)
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repeated degradation of CPZ
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Fig. 9 UV spectra of oxidative degradation of cefoperazone at
different times
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Fig. 10 Mass spectrum of CPZ intermediate products

3 g

1) nZVI G5 B TEG A A R, T A 7 IR g i 5, B v A A 0] 28 25t 1) i Ak
e

2) 1E CPZ ikt &y 100 mg L™ ZEIF R £ rh H,0, ¥ % 0 3.2 mmol-L™ ., AEAL R £ &
0.03 g'L™. ¥k pH 4 2 B, CPZ Wyf K BRI k5] 99.4%.

) TERIL H I EI T . CPZ 1y B-PN ok Jhie 20 9 oy S B B Ak, AR IOF B0 . A PILIR Sl 2
SEE Yy, BEE AL A P AL, RAPMIRFEER Y CO,. HO. NO;. NH;. SO; 45l
.

N



912

%16 &

OH

o

H H
% N
N)I\ > / NN
H / /
L7 \g%jm
I o OH
CPZ m/z=644 .
At
OH N
- N
m/z=115
A e 1
TEE A
SO NH,'

o TR RS TA AW N T2

N)I\ NH-
\/[”:KO o

L“\r

miz=283
A i AL AL — TR l
i | |
I %
i g 7 (5
N)‘\NHZ ? 0/
—/% miz=149 mz=84

N o\ | _ B4
) /g‘:go . E/W . NH ]
0

# miz=122

| |
A N
(&) . \O

m/z=85 m/z=85

———— C0,.H,0.NO; \NH,’

B 11 CPZ gl fEiERE

Fig. 11 Possible degradation pathways for CPZ



53 WAESE: AP A BT RS A R K v Sk FL R A 913

& % X Mk

(1) wssrar, s Al, by SO, 45, B RIRBET R BBV BIF 58 1k supported nZVI[J]. Hazardous Materials, 2021, 424: 126698.

1. FREEAEE, 2013, 32(9): 1619-1633. (131 PhazAs, HE/INAR, 9039, 2R T O 0 e 7 e Sk A2 1 B

(2] thukil, B X, JARS R, 45 P EHMIE R AE A R AR . (646" [9]. FREE TR, 2015, 9(11): 5255-5260.

R AEAS R[] L7, 2010, 29(2): 169-178. [14] i, Wi, BoHer, 5. A LS A ok 2 M Bk ok

(3] oK. AR el o P 3 1 5 4 SR S 15 e T K VR0 R R AL, SRBETE2E, 2020, 39(5): 12261234,
BT SREERIE, 2014, 34(4): 1351-1357. (15] gueg. SebebRIf KA R RA HERERT L D). MR BE: WA/ T

[4]  MAGDALENA S, PATRYK O, YONG S O, et al. Review on nano ALK, 2019,
zerovalent iron (nZVI): From synthesisi to environmental [16] Zkihde, T2, Beth B, 45, et B4 ouhk dh ORI UV Y 0
applications[J]. Chemical Engineering Journal, 2017, 287: 618-632. PERERITELI]. A AREAS A, 2020, 46(5): 30-35.

[5] ZHU H J, HUANG Q, SHI M Y, et al. Adsorption of Sb(Ill) from [17]  TWh Tiake, 9000, 2 VR 5020 K B0 4 MR 1 4 B FE R
Aqueous Solution by nZVI/AC: Magnetic fixed-bed column study[J]. Cr(VI) I B REBFSE ], TR, 2016, 35(10): 3274-3279.
Nanomaerials, 2021, T1(8) (18] 4otk 5B AR3E 5. DAk SRR Bk WA S K

[6] ALYSON R R, BERND S, TORSTEN C S, et al. Cephalosporin UETRHR [, K AEFLEAS 2021, 47(8): 38-42.
antibiotics in the aquatic environment: A critical review of occurrence, [19] S, B2, SR, 5. /E 50 AR cOOHA AR I PE R S HL AL
fate, ecotoxicity and removal technologies[J]. Environmental Pollution, I, SRBERIEAE R, 2020, 40(11): 3895-3904,

2018, 243(2018): 1153-1166. - Py - .
[20]  MORHE, Sl 28, 45 FHrik 5 TR K AT Fenton P75 1 X-

(7] KT, 74, XITERY, %, EAbAT 880 571 4 Fe,0 2 TR Ak B 1 25 S

GN[J]. BREE TR, 2013, 7(3): 913-917.
JEIR[I]. KAEEREIAR, 2021, 47(3): 124-128. \ ) = A

] (21] HBhde, 2212, FHE, % NFLCu-ALOANMEF AN WA M I A AL
MAHDIEH R, SEYED A M, FEI Y, et al. Nano zero-valent iron on A

BrA[J]. FREE1E2%, 2020, 39(10): 2858-2868.
activated carbon cloth support as Fenton-like catalyst for efficient color
[22] JING C, LANDSBERGER S, LI L Y. The application of illite supported
and COD removal from melanoidin wastewater[J]. Chemosphere, 2020,
263: 12794 nanoscale zero valent iron for the treatment of uranium contaminated
1 127945.
[9] YANG Y J. XU L J. SHEN H Y Lc / 4 groundwater[J]. Environmental Radioactivity, 2017, 175/176: 1-6.
N N , et al. Construction of three-
[23] MA B, YAO J, CHEN Z H, et al. Superior eliminati f Cr(VI) usi
dimensional reduced graphene oxide wrapped nZVI doped with Al,Oy as et al. Superior elimination of Cr(V1) using
lyd ine functionalized attapulgit rted nZVI ite:
the ternary Fenton-like catalyst: Optipmization, characterrization and polycopamine functionalized afiapuigiie supported M compostte
catalytic mechanis[J]. Science of the Total Environment, 2021, 780: Behavior and mechanism[J]. Chemosphere, 2021, 287: 131970.
146576 [24] BE, HIFE RO AR BT B L ARL).
S L, . _
[10] YANG Y J, XU L J, WANG J L. An enhancement of singlet oxygen SREET AR, 2021, 1503): 817-825.
B R 2 y . n o1k S-S 3 N
generation from dissolved ~oxyen activated by three-dimensional (25] S, 1) 35, WAL, 5. RChEAEA B ARAK R B S BR A e
AN - 2691-
graphene  wrapped nZVI-doped amorphous Al species for FWERTLI. SRSTRIAFSAR, 2017, 37(7): 2691-2698.
chloramphenicol removal in the Fenton-like system[J]. Chemical [26]  LBE. EGSBI I fi db 3 At e 7 ek HIBFFED]. MEARIE: I
Engineering, 2021, 425: 131497. IREET ALK, 2019,

[11] CHEN J, QUAN L, ZHI T, et al. Removal of soluble uranium by illite [27] . AU B TIO BB B A AL M K Sk F S 2 1K
supported nanoscale zero-valent iron: Electron transfer processes and WEFED]. bt Jeatdb T4, 2019.
incorporation mechanisms[J]; Radioanalytical and Nuclear Chemistry, [28] @k, 48 AHLEZEATLE A CuOx-CHLIL i 45 B HA AL R fi K rhr
2020, 323: 581-593. KA F BB [D). st LT TR, 2020.

[12]© MA B, YAO J, TATJANA S K, et al. Simultaneous removal of typical ~ [29] WANG A M, ZHANG Y Y, HAN S S, et al. Electro-Fenton oxidation

flotation reagent 8-hydroxyquinoline and Cr(VI) through heterogeneous

Fenton-like processes mediated by polydopamine functionalized ATP

(FT 1% 452 W )

of a B-lactam antibiotic cefoperazone: Mineralization, biodegradability

and degradation mechanism[J]. Chemosphere, 2021, 270: 129486.


http://dx.doi.org/10.7524/j.issn.0254-6108.2013.09.004
http://dx.doi.org/10.1016/j.scitotenv.2021.146576
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.12030/j.cjee.20151120
http://dx.doi.org/10.7524/j.issn.0254-6108.2019071703
http://dx.doi.org/10.1016/j.jenvrad.2017.04.003
http://dx.doi.org/10.12030/j.cjee.202006053
http://dx.doi.org/10.1016/j.chemosphere.2020.129486
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.09.004
http://dx.doi.org/10.1016/j.scitotenv.2021.146576
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.12030/j.cjee.20151120
http://dx.doi.org/10.7524/j.issn.0254-6108.2019071703
http://dx.doi.org/10.1016/j.jenvrad.2017.04.003
http://dx.doi.org/10.12030/j.cjee.202006053
http://dx.doi.org/10.1016/j.chemosphere.2020.129486
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.09.004
http://dx.doi.org/10.1016/j.scitotenv.2021.146576
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.7524/j.issn.0254-6108.2013.09.004
http://dx.doi.org/10.1016/j.scitotenv.2021.146576
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.1016/j.cej.2021.131497
http://dx.doi.org/10.12030/j.cjee.20151120
http://dx.doi.org/10.7524/j.issn.0254-6108.2019071703
http://dx.doi.org/10.1016/j.jenvrad.2017.04.003
http://dx.doi.org/10.12030/j.cjee.202006053
http://dx.doi.org/10.1016/j.chemosphere.2020.129486
http://dx.doi.org/10.12030/j.cjee.20151120
http://dx.doi.org/10.7524/j.issn.0254-6108.2019071703
http://dx.doi.org/10.1016/j.jenvrad.2017.04.003
http://dx.doi.org/10.12030/j.cjee.202006053
http://dx.doi.org/10.1016/j.chemosphere.2020.129486

914 ok L B ¥ W Fl6 &

Fenton-like degradation of cefoperazone in water by organic modified illite
supported nano-zero-valent iron
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Abstract In order to improve the catalytic performance of nano-zero-valent iron (nZVI) in Fenton-like system,
the nano-zero-valent iron (nZVI) generated by liquid phase reduction method was supported on illite modified
by cetyltrimethyl ammonium bromide (CTAB), and a Fenton-like catalyst-of It/CTAB@nZVI was prepared.
The morphology and structure of [t/CTAB@nZVI were characterized by XRD, SEM and FTIR. Cefoperazone
(CPZ) was taken as the target pollutant, and the effects of H,O, concentration, catalyst dosage and pH on CPZ
removal were investigated. The mechanism of cefoperazone degradation in water by I[t/CTAB@nZVI - like
Fenton system was preliminary studied. The results show that nZVI successfully adhered to the surface of
modified illite, which could effectively reduce the agglomeration of nanometer zero-valent iron and improve its
catalytic efficiency in Fenton-like system. Under the conditions of 3.2 mmol-L™" H,0, concentration, 0.03 g-L™'
It/CTAB@nZVI dosage and initial pH 2, the maximum CPZ removal rate could reach 99.4%. The p--lactam ring
structure in CPZ was freely destroyed by hydroxyl group, it-was decomposed into intermediate products with
benzene ring first, and then these intermediate products were further decomposed into organic acids and alcohols
with small molecules, and finally completely degraded into inorganic substances such as CO,, H,0, NO;, NH;,
SO; .This study can provide a reference for the preparation of Fenton-like catalysts and refractory organics
treatment by Fenton-like technology.

Keywords [t/CTAB@nZVI; Fenton-Like; catalytic; cefoperazone
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