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Fenton-like Catalytic Removal of Organic Pollutants in Water by Framework Cu
in Cu-ALO,

XU Dan', ZHANG Li-li** , LIU Li-fen'

(1. School of Food and Environment, Dalian University of Technology, Panjin 124221, China; 2. Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: To address the problem of low activity for Fe-based Fenton-like catalysts at neutral pH, Cu-Al,O; Fenton-like catalyst was
prepared by a simple co-precipitation method. The samples were characterized by means of X-ray diffraction ( XRD), X-ray
photoelectron spectroscopy (XPS) and diffuse reflectance UV-vis spectra (UV-vis DRS). The results showed that both Cu®* and Cu*
mainly existed in the bulk framework of Al,O, for Cu-Al,O, with appropriate Cu doping (lower than 4. 77% Cu) , forming the bond of
Al—0—Cu, while excessive Cu doping in Al,0,(e. g. 7.58% Cu) could result in the occurrence of extraframework Cu species. The
Fenton-like catalytic performance of the prepared samples was evaluated by the degradation of 2-chlorophenol (2-CP) and Rhodamine B
(RhB). The results showed that the catalyst with framework Cu species had high catalytic activity and stability for the degradation of 2-
CP and RhB. After reaction for 2 h, the degradation rate of 2-CP reached up to 54% over Cu-Al,0,(4.77% Cu) in the presence of
H,0,, the corresponding TOC removal reached 49% , and the Cu release concentration was only 0.0255 mg+L™". However, the
existence of extraframework Cu in Al,O, would lead to the reduction of the catalytic performance. ESR analysis showed that -OH and
HO, /0, " were the primary active species.

Key words:Cu-Al, O, ; Fenton-like catalyst; framework Cu; organic pollutants; active species
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Table 1  Lattice parameters of different samples

v Cu Y i 44K ruit S
T
/% a.b,¢/nm a, B.y/(°)
ALO, 0 0.79135 90
3.53 0. 792 66 90
Cu-Al, 0, 4.77 0.79321 90
7.58 0.793 31 90
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Fig. 1 XRD patterns of different catalysts
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Fig. 2 XPS spectra of surface Cu for Cu-Al,05(4.77% Cu)
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Fig. 3 XPS spectra of surface Al for Al, 05 and
Cu-Al, 04 (4.77% Cu)
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Fig. 4 Fourier transforms of Cu K-edge EXAFS for different samples

TR B — A5 E AT 0.268 nm, o CuO
(0. 244 nm) A1 Cu,O (0.255 nm) F#Y Cu—Cu 57¢)Z
HR T B iZ )2 R T Cu—Al 522, Bl Cu-
AL 0,(4.77% Cu) TIEHLT Al—O—Cu #.

FIA  BTE Cu-AL O, HAYIEZSE T UV-vis DRS
e (B 5) . 5RBAM ALO, M, Cu-

1.0
a
0.8 +
b
f 06 -
C
0.4 -
d
(A) 7 [ A AR 2-CP R B fift a2

(1] 30 60 Q0 120
t/min

AL, 05 7£ 750 nm ZEA45 H BL—> W1 A IR Sy | 32
Cu’* FELR i A dib s /N THT AR 37 250 10 H T % 8 7= A
(20 IR EA T AL O, Mg, 0E— 2 1
T Al—0—Cu BRI B B 4h, Cu-ALO, (7.58%
Cu) 7£ 520 nm ZeA7 A 5840 T U I 5O RA S 380, 3¢ 2
S BSR4 T a3 ] AR A ) T R A A S B 16
Y Cu 18 2% SO A 7] P A5 22 A Ak P 1Y
FETE.

0.8

0.6

0 1 1 1 1 1
200 300 400 500 600 T00 800
i H/nm

a. Al,O5; b. Cu-Al,04(3.53% Cu);
c. Cu-Al,05(4.77% Cu); d. Cu-Al,05(7.58% Cu)
5 AEELFIE UV-vis DRS iEE
Fig. 5 UV-vis DRS spectra of different catalysts
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Fig. 6 Effect of Cu dosage in Al,O5 on the Fenton-like catalytic degradation and mineralization of 2-CP
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