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Diethyl phthalate degradation by copper sulfide—activated hydrogen peroxide

WU Gen-hua', WANG Xiao—lei'’, FANG Guo—dong”, WANG Yu—jun’, ZHOU Dong—mei*

(1.School of Chemistry and Chemical Engineering, Anqing Normal University, Anqging 246011, China; 2.Key Laboratory of Soil Environment
and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract : Phthalates are ubiquitously detected in soil, water, and atmospheric environments, and pose great risks to humans, due to their
potential carcinogenicity, teratogenicity, and hepatotoxicity. Thus, it is urgent to eliminate phthalates from the environment. In this study,
an efficient method was developed to degrade diethyl phthalate(DEP) by using H,O: activated by CuS. Tt was found that CuS activated H,0,
decomposition to produce hydroxyl radicals ( - OH), which degraded DEP efficiently; more than 70% DEP (20 mg+ L") was removed with
1.0 g+ L' CuS and 20 mmol + "' H,0: after 240 min. The degradation of DEP was enhanced with the increase in H»O: concentrations. The
underlying mechanism of H»0, activation and DEP degradation were elucidated via XPS (X-ray photoelectron spectroscopy ), XRD (X-ray
diffraction), EPR (Electron paramagnetic resonance). The combined results suggest that surface electron transfer from Cu( I ) to H,0, was
the main factor contributing to H»0, activation and +OH generation. The findings of this study provide a novel method for the degradation of
organic pollutants in the environment.

Keywords : CuS; H,0,; diethyl phthalate; - OH; degradation
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Figure 1 XRD patterns of CuS before and after HNO; washing
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Figure 2 XPS spectra of CuS before and after HNO; washing



SR, B A L S A R Z R B 5 2535

KA CuSO., 24 F] ] F-CuS T 1k Ho0, 55 , CuS FE i 1)
CuSOu 23 15 i T W IF 100 8 W h B R i 1Y) Cu™
Cu 1 7] DL Ak H.0, DL B ff AT HLT5 e 47, CuS 7E
S 3 R R Y Co® R AR 2 i A HL0. 00 ff o A
UM T PIRA R AR T Cu® IR Y, R F-CuS 7E
Ak A B OB T 35 401.2 mg - LAY Cu®, T N-
CuS 7E{E AL 2L 72 Cu 935 W FE A R 8.2 mg - L7
F-CuS/H,0 1k & 145 B Z 1 Cu™ i 2 %R Rk
H H R SR T N-CuS/H.0. K R IR A . Btk =2
Ah, Xing SRR E T ) FH 1 U8 4 I8 6 A P 3 3% Fenton
S A R R AR i R R R T U 4
JEBRAL ) 1 AN S AL T Fe' 5] Fe A Ji
M HE R T Fenton /& 2 H HEL M = A R0F . 7E CuS
TG AL HoOo R R P, CuS R T A AN T AT S By 24t 25 i i
Cu™ i J5 8] Cur, T H &5 T P Cu it fb 43 H.0,
77AE H AR

25 I, F-CuSHEAL H 0. BE I8 F N-CuS J2 1 F
F-CuS 7EAE b1 2 Hh A 3 22 19 Cu™ B, LA R i Wk
Cu*"Yj CuS PhMiEfL Ho0. 00 . TR ABRUER) CuS

—
(=]
1

I
o0

0.72

I
=

(=)

IS
(=)
)
S

DEP 1 B 21 B 11 3R €, /Co
o
[\ ")

S

N-CuS F-CuS
B3 ERBERIEAY CuS &L H.0.5F DEP Ry B A2
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Figure 5 Effects of H,0, concentration on DEP degradation in the
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Figure 7 Proposed pathways of DEP degradation
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Figure 8 Proposed mechanisms for activation by CuS
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