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Tl 200 75 1 ) 45 LR O KA SE Co@NCAEAL T, I R T 164k PAA A7 75 7K PP st i B B ( SMIX) . 45 SR e ] | 2447 thl e Ak 30 45
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Degradation of SMX with Peracet-lc Acid Actlvated by Nano Core-shell C,ﬂ @NC
Catalyst f & ) N
ZHENG Ting-lu, ZHANG Long-long, CHEN Jia- bln ZHANG Y@-lel ZHOU Xue-fei © [ 4 JL
(College of Envuonme‘mal Science and Engineering, Tongjl.,Unwers‘lp"' Sh_aﬂg}lal 200092, China) .‘“ 1 ¥ . Y I
/ - P
Abstfact; Peraceticdcid (PAA) as a new oxidant;Has affracted | mcreasmg attentlon in the treatment of refractory orgaric pollution'in sewage. In this study, the nano core-
shell CA@NC catalyst-was prepaued via etching and used to actwale PAA to degrdde sulfamethoxazole (SMX) in ewage The'festilts indicated that the degradation rate of SMX
reached 98%, and!its reaction rate constant was 0. 80 min © under optlrdlal conditions ( catalyst dosage =0. Ofg -L =Y, PAA concentration =0. 12 mmol-L~" | pH =7, “SMX
concer?ation £10 wmol - LT™). With the increase in PAA concentrafion anid core- shell Co@NC dosage, the degladatlon efficiency of SMX increased. The study found that the
coresshell Co@NC/ PAA system hadthe best degradation effect on SMX und_gru-neé{r-__ngdtral conditions (pH 6.0-8.0), and both acidic and alkaline environments were not
condugivegto SMX degradation. HCO;™ and humic acid showed significant inhibition on the degradation of SMX, whereas Cl = showed weak inhibition. In addition, through a
free radical quenching experiment and electron paramagnetic resonance (EPR) detection, acetoxy radical (CH,CO,* ) and acetylperoxy radical (CH,CO;+ ) were the main
active species for the degradation of organic pollutants in the system. Transformation products (TPs) of SMX were analyzed by U-HPLC-Q-Exactive Orbitrap HRMS, and a
possible degradation path of SMX was proposed. At the same time, the catalyst recycling experiment showed that the nano core-shell Co@NC catalyst had good stability and
reusability.
Key words; nanocore-shell Co@NC catalyzer; peracetic acid; sulfamethoxazole (SMX) ; advanced oxidation process; organic radical
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Table 1  Details of the eluents and detection wavelengths of HPLC

g/ L] VR WK/ nm
ik i Y e ZNE:0. 1% 1R =55:45 268
Ko G R T R ZiE:0. 1% B2 =60: 40 234
RETGF 0. 1% LR =60: 40 285
Ry ZNE:0. 1% LR =55:45 268
R Lﬁéﬁfo.35%@$@+:aﬂ;‘?(pH:3.0) -
=15:85
R f?§;3535%@$ﬁ&+:aﬂﬁ(m:3.0) -
W M5 0.35% Wl + =2 fE(pH =3.0) -
=17:83
P ZM%:0.01 mol-L~'HEfiR = 18: 82 280
+E/ER ZJE:0.01 mol - L' HEfiR = 18: 82 280
i i s N 0.4% 21 =25:75 262
Tk e — AR MEE 0. 19% W R: WS = 30: 70 278

2 HR5ITR

2.1 AR RAE

B 1 AR SEM . an & l(a)Fﬁﬂ‘__,,H{lW
W ZIF-67 JE IR+ i R P K 20
164 nm. [l 1(b)TUﬁtH,,Lﬁik&kﬁF?%§UE’ka
AL)CQ@NCfﬁﬂs R IREF: T ZIF-67 gﬂiﬁﬂ m :

A FELHUR T 820 . T2 ﬁ%@ﬁ ?Jm
ﬁﬂu@m%wﬂw ﬁ%&%%mﬁ%ﬁ
[@l(c)%nl(d)T 'y

ﬁm()EﬁT*uw@mé%ﬂﬁﬁn;

Co@NCPéﬂ:%“ Y R TR IR Wﬂﬁf/

IUPAC ﬁ} S Co @NCHEAL IR 752 Co @NC AL

AT I ?FU%HN%ULWH%?/ LW EN R
J HA Y X RIEARIA M AL, B T 29
FLE A H KLt BET 715 H 520 Co @NCAE AL 77 A%
52 Co@NC i 1k 7 19 Lk 2= 1 2 43 53 24 169. 135 7
m’-g ' F1210.318 1 m’-g~". i 1] % JE {2 ok B8
(DFT) AR $ 20 =W Bt/ i W 25 ek 4 280 i 45 21 55 .0

300 b @) BT MR SR

BisECo@NC
P LCo@NC

200

W it /em-g™!

150 i

100 )Hﬂv_‘,rwfwr”
o

50 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

HIXS SR

(a)ZIP-67 [ SEM &, (b)3Z0Co@NCH B SEM &,
(c) F(d) HHFECo@NCH L) SEM &l
E1 ZIP-67,3:1Co@NCH 1 F1#% 7 Co @NCH #HH) SEM E

Fig. 1

Co@NCAHEAL U%nﬁﬁco@Nc%ﬂ: UE’JE‘LWZI:EMJ\
B4 0.20 em’ g U0, 25 em® - '[E20h

K X G LT RS (XPS) L—*ﬂf
ﬁnm@m@%l%ﬁ%ﬁmﬁ%u
Jii7R TS G e 1@0 800 eV L HE A 4 /\ﬂﬁﬁé
i, 43 515 T c N o%u Co FYRFAIF I %%Hfﬂ%u
co@Nc?éﬁm‘mI% TN, O M Gouikd ﬁ’?ﬁ.ﬁ
. Co2p XPS f"*éﬂﬂzl WA [ P 3 ] u%
779.9 eV, 781.3 eV AR BT RE AR 0 ,Xi.ﬂﬂ:
Co™* 2y, I X N 1s XPS A 40 I3[ 18] 3 () ] 48
A15FN 0 T 400.5 eV 1 398.8 eV Ab (1) 7§ >R AE
W | 1% g T MG N T N
2.2 H5tCo@NCHEMLFITE L PAA FEf# SMX
2.2.1 A[FERZREFEM SMX ZCR

T 5T A B2 0 Co@NC i Ak ) A B 5
Co@NCHEAL R TE AL PERE 5 4540 Z (B I OC 2R, 4T L
TSI AR 2 X SMX A R sk SR, i 4 (a) 1T
PIE 5l PAA (KR TE 15 min PIXT SMX 1 25 bR

SEM image of ZIP-67, solid Co@NCand core-shell Co@NC

ﬁmT

10+ (b) fLiRaAR
08 kb w— FFECO@NC. Ve =025 cm’g™!
) g e P20 Co@NC, Vo = 020 em™g™!
T:_n 0.6 " T
5
¥ 04t o
= Y\ »
LN e,
02k =’n. .
b
U - sssoasesaso D0
L ' L 1 L L
0 20 40 60 80 100
FLER 8 FE fnm

LA AL AL BT B A B AL B AT

E 2 SECo@NCHBIF#ZFECo @NCHEIHRS

W/ fRREREMILES S

Fig. 2 Nitrogen adsorption/desorption isotherm and pore size distributionof solid Co@NC and core-shell Co@NC
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