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 OE . ORSGESKPIEEE g-CN, (CN) IR A7 A K MoO,, 4k 11 78 32 1] HL T A Cu,0 # 8 T MoOs-
Cu,0/CN =& & tMEdb#]. R XRD, SEM. TEM. XPS #l FTIR % FBEXHEL A BEFT RAE, IEH TR S
AT TN il 45 o LAVUIRZE N BARTS YL, BRIE T T il 48 S A A 70 X6 U B 28 1 o ik 001 SO AR ) 4
FHHLE . Z5REM, FEnl WWOE T, 1.5 Mo0;-Cu,0-100/CN 24 KL% U R 1Y M AUR felE, 150 min B [
RN 97.75%, 433l E CN(45.28%) F1 1.5 MoO,/CN(63.24%) 1 2.2 F1 1.5 1, % FH A i B4 4k 5256 M m It
WEEARIGIE (EPR) X MLHIHEAT THEE, UESE TR H 2 (¢OH) A4 B H 5L (0,7 UMb B 1) E 205
YR, ZASTMITE CN. MoO; il Cu,0 FUM i S 2 &, R =AE A FIE L T Z B
Jash o RIS G T M R 4 e I R Z AL AR, HRTE T AT WOEIRIGIE L, R ER T AR SRR T 8K
RSN, BIKTOAER TS RNNE AR, RS LR H & MmN AL 4 RKIEWE, X
PURR R (AR ATk 51 90% LA L, HARS RS, wIAaERai .
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Preparation and tetracycline degradation performance of MoQO3-Cu,0/CN

ternary photocatalyst

CUI Chunli"**, HAO Zhenhua™?, SHU Yongchun"?, XU Jixiang* , WANG Lei*
(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhongyuan Critical
Metals Laboratory, Zhengzhou 450001, China; 3. School of Chemical and Molecular Engineering, Qingdao University of
Science and Technology, Qingdao 266042, China)

Abstract: In this paper, MoO; was in-situ grown on g-C3N, (CN) by hydrothermal method, followed by the
electrodeposition of Cu,0O to construct a ternary MoO;-Cu,0/CN composite photocatalyst. The catalyst was charac-
terized by XRD, SEM, TEM, XPS and FTIR, which proved the successful preparation of the composite photocatalyst.
Taking tetracycline as the target pollutant, the degradation effect of the prepared photocatalyst on tetracycline and
the action mechanism of the photocatalyst were investigated. The results showed that 1.5 Mo0O3-Cu,0-100/CN
composite had the best degradation effect of tetracycline at 150 min under visible light, up to 97.75%. They are
2.2 and 1.5 times of CN (45.28%) and 1.5 MoO3/CN (63.24%) respectively. The mechanism was investigated by free
radical capture experiment and electron paramagnetic resonance spectroscopy (EPR). It was confirmed that
hydroxyl radical (¢OH) and superoxide radical (¢O,") were the main active substances in the photocatalytic process.

The valence band and conduction band positions of CN, MoO;, and Cu,0 are calculated based on various tests. It is
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shown that the double Z-type heterojunction is formed by the ternary composite photocatalyst. At the same time,

the improvement of photocatalytic activity is mainly due to the construction of double Z mechanism, which widens

the visible light absorption range, retains the hole electrons with high REDOX ability, and reduces the recombina-

tion rate of photogenerated electrons and holes. The results of stability test show that the catalytic degradation rate

of tetracycline is still over 90% after four cycles, which has excellent stability and can be recycled. The results of

stability test show that the catalytic degradation rate of tetracycline is still over 90% after four cycles, which has

excellent stability and can be recycled.

Keywords: MoO;-Cu,0/CN; dual Z-scheme; tetracycline; degradation; photocatalytic
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Table1 Sample name of MoO3-Cu,0/g-C3;N, (CN) and
composition ratio

Added content/ Electrodeposition

Sample mg time/s
MoO; Cu,0

0.5 MoO,/CN 50 -

1.0 MoO,/CN 100 -

1.5 M00O3-Cu20-50/CN 150 50
1.5 M00;-Cu20-100/CN 150 100
1.5 M00;-Cu20-150/CN 150 150
2.0 MoO,/CN 200 -

2.5 M00,/CN 250 -
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Vacuum dry Electrodeposition  Satieah
y ¥ B
MoO,/CN Mo0;-Cu,0/CN

DMF—N,N-dimethylformamide
E1 Mo0;-Cu,0/g-C3N, (CN) StA kI Al st fR = A

Fig.1 Schematic diagram of the preparation of MoO;-Cu,0/g-C3N, (CN) photocatalysts
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Fig.2 XRD patterns (a) and FTIR spectra (b) of CN, 1.5 MoO3/CN and 1.5 M0Oj3-Cu,0-100/CN catalysts

(d) iy SEM &%

Fig.3 SEM images of CN (a), MoOjs (b), 1.5 MoO3/CN (c) and 1.5 MoOs;-
Cu,0-100/CN (d)
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& 4 (a) 1.5 M0O5-Cu,0-100/CN K TEM &%, HRTEM 1% (b),
HAADF STEM K14 (c) LA C(d). N(e). O (f). Mo (g) I Cu Jt% (h)
fJ EDX JCR MU AR
Fig.4 TEM images (a), HRTEM images (b), HAADF STEM images (c)
and EDX element mapping images of C (d), N (e), O (f), Mo (g) and Cu
elements (h) of 1.5 MoO;-Cu,0-100/CN
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5 1.5 Mo0;-Cu,0-100/CN #fL5H C (a). N(b). O(c). Mo (d) Hl Cu(e) TR w5 HE2E XPS ik
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