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Fabrication of defective UiO—66 @ CdS nanocatalyst and its visible-light—driven
degradation of MB
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Abstract: In order to improve the problems of low visible light utilization of UiO-66 and easy photocorrosion of CdS, the
defective UiO—-66 was successfully combined with hexagonal phase CdS nanosphere by simple solvent thermal
method, forming n—n heterojunction photocatalyst, namely defective UiO-66@CdS. The morphology and struc-
ture of the composite were characterized by methods including SEM, TEM/HRTEM, XRD, and XPS, and its
photoelectric properties were tested. Meanwhile, the composite was used as a catalyst for the photocatalytic
degradation of methylene blue (MB), and the corresponding degradation mechanism was analyzed. The results
show that the photoelectric performance of the composite UC is far better than that of UiO-66 and CdS, and the
construction of n—n heterojunction effectively suppresses the composite of photogenerated carriers and accelerates
the migration rate, which greatly improves the photocatalytic activity of the material. h* plays a key role in the
catalytic reaction. The defective UiO—66@CdS catalyst achieved a degradation rate of 99.63% for MB within 140
minutes, and its degradation rate was 4.23 and 3.33 times that of pure UiO-66 and CdS, respectively.
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Fig.1 XRD patterns of CdS, UiO-66, and UC
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H L 2 1 Ui0-66 EIHEFTAL, 1 654 cm™ ZbX N T
DMF H1¥) C=0 AXFHifiRs) ; 76 1564 11394 cm™
Ab X6t B F—COOH 1) |2 XF B 5 X B A 45 4% o 5 7
1 350~1 700 em™ 3 [ Y FRAE IR X, AR Sy B 7R
i, COO—FR) A XoF FR fift 48 %5 . T 9 % 1 564 em ™,
COO— X FRARZE XS B T4 1 394 em™, HARRI 224
170 em™, FKAE G Y ECALE X HE A B0
743 em™ AbXTAY Hy(BDC) ELiAH ) OH #3017 654 cm™
AL BRI 5 O—Zr—O B8 1Y A X B A 40 Ik 2 A7 SR8,
550 cm™ AL XTI T Zr—O BEIRSNIE . XF T CdS B
WG, 1 380 em™ 1 1 070 em™ &b J8 T Cd—S £ 1)
FRAEM i, 55418 UC DL CdS 1K, Ui0-66HY
BokHE A BT ALEAME R B R, R B T CdSHY
Z50y (H-RERA S Y Ui0-66 AYS I A HAE T2 fE
B RHIE I B0CA T ;. 40 UC 7E 1 564 1 1 394 cm™
A BUE T PTA HRELI SO BRI R 4 iz s, -
7E 600~800 cm™ YL [F PN IR MR, X T Zr—0
BERPR S, E—2ESE T UC B A MEHE Bl



%5 6 1]

—43 -

2.3 SEM ##f
XL Ui0-66 HEATRETES 08T, K 3 iR,
JEIR T IR ZIh AT IS UiO-66 Tk K ~F A8k

200 nm 100 nm

(a) Z\phiif (b) Znh )5

B3 mEZIHEE Ui0-66 #) SEM
Fig.3 SEM images of UiO-66 before and after acid etching
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Fig4 TEM images of CdS, UiO-66, and HRTEM images of UC
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