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Fig. S1 TG/DTA curves of PVP (K90).

As shown in above TG/DTA curves, the decomposition of PVP (k90) mainly
occurred in 290 ~ 410 °C with several exothermic peaks, which implied that the side
and main chains were decomposed step by step. All residuum was completely
consumed above 663 °C. Above information could provide references for other

samples’ TG/DTA analyses in text part.
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Fig. S2 TEM images of Cu,,V,0 samples calcined at 400 °C (a, b), 500 °C (c, d), 600
°C (e, f) and 700 °C (g, h).
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Fig. S3 FTIR spectrum (a) and XRD patterns (b) of Ce-MOF, Cu,,V,0x-NF@Ce-
MOF and Cu,,V,0,-NF/Ce.
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Fig. S4 N, sorption curves (a) and pore size distribution (b) of all as-prepared
catalysts.
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Fig. S5 XPS spectra of Cu, V,0,@CeO,-WOy calcined at different temperatures.



Table S1 Quantity results of surface acid sites.

NHj; uptake (mmol/g,)
samples Weak acid Medium strong acid total
(<240 °C) (>240 °C)
CU3(VO4)2 - 1.15 1.15
CeO, 0.48 - 0.48
Cu3(VO,),@CeO, - 1.04 1.04
CUQV207@CGOZ-WOX 0.67 0.88 1.55
Cu3(VO4),@CeO,-WOy 1.30 1.29 2.59
Cu;105(VO4)s@CeO,-WO4 0.65 0.24 0.89
Table S2 Peak integration area of pyridine FTIR and NH5-TPD.
Cu3(VO4),@Ce0,-WOy Peak integration area (a.u.) Area ratio
Lewis acid Bronsted acid
Pyridine FTIR 0.962
12.3 11.8
Weak acid Medium strong acid
NH;-TPD 0.99°

145.2 144.8

2 the area ratio of Bronsted acid to Lewis acid



b the area ratio of Medium strong acid to Weak acid



Table S3 Catalysts surface composition (%)

3+

Cu V 0 Ce 0. Ce
ratio ratio

Cu3(VOy), 12.42 2899 58.59 - - 49.12 -
Cu3(VOy),@ CeO, 3.11 20.12 61.97 14.80 - 38.73 19.07
Cu, V,0,@ CeO,-WO, 2.76 19.95 6093 10.61 575 4547 19.31
Cu3(VOy)@ CeO,-WO4 2.59 19.37 60.04 1286 5.14 4971 21.19
Cu102(VOy)s@ Ce0,-WO,  2.61 20.66 63.15 8.76 4.81 44.59 19.89

Table S4. Reaction rate constant k of Cu3(VOy),, CeO,, Cuz(VO,),@CeO, and

CU3(VO4)2@CCOZ-WOX.

Temperatur Reaction rate constant k (L-g"!-min!)
e (°C) Cu3(VOy), CeO, Cu3(VO4),@Ce0O; Cu3(VO4),@Ce0,-WOy
100 0.02 0.02 0.03 0.09
140 0.04 0.03 0.10 0.39
180 0.07 0.06 0.22 1.02
220 0.10 0.14 0.42 1.61




