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Experimental Section

Materials
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Catalyst preparation

Synthesis of mesoporous vanadia-titania nanocrystals (meso-VTN)
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Catalyst characterizations
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Catalytic testing
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Density Functional Theory (DFT) Calculations
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Supplemental data

Figure S1. The Nitrogen adsorption—desorption isotherms
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Figure S2. TEM image of NH,VO;@VTN
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Figure S3. SEM image and corresponding EDX spectra
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Figure S4. The Nitrogen adsorption—desorption isotherms of

NH,VO;@ VTN with different V loading
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Table S1. The textural parameters of NH,;VO;@VTN with different V

loading.
Table S1. ) 3 sl (* H)
3) . .
3 cH 10 e B0 ¢ f0D TsC D
C s % "B % Bt $"
WBE -* y 41 (* t "$ % Bt 9%
WOl -* y 41 (* # " % 88 $
S B Y G "8 78 ? %B ??
"I, gl (X B# $# 8 % B? "0 %
BI -* , 1 (* BY% 1B % %8 B9 %
8l -* , 1 (* 8 B# 8 %B" BS %
O HO 3 3) 0 )
X6QVYh 2210 1 gl H) 3 ) G6™ 0
C%™D C"™"%D K
4 ¢/ *

10



Figure SS. Selectivity to ethyl pyruvate plotted against conversion of

0.2%V-NH,VO;@VTN in the presence of molecular sieve-3 A (MS-3

A).
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Figure S6. XRD patterns of NH,;VO;@VTN with different V loading.
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Figure S7. Ti  spectra of blank-TiO,, 0.6%V/TiO, and 0.6%V-

NH,VO;@VTN.
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Figure S8. Hot filtration test of NH;VO,@VTN in oxidative

dehydrogenation of ethyl lactate
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Figure S9. Hot filtration test of VO,/TiO, in oxidative

dehydrogenation of ethyl lactate
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Figure S10. XRD patterns and TEM image of spent NH,VO; @VTN

catalyst
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Figure S11. Possible adsorption states for ethyl lactate on the VTN

surface
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Table S2. Effects of adding free-radical scavengers
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Figure S12.

oxidation of ethyl lactate (without O,).
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