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Supplementary Figure 1. (A) XRD patterns and (B) effect of nitridation temperature on catalytic

performance. Reaction conditions: 320 ℃, 6 h, methyl acetate/formaldehyde molar ratio = 4.

Supplementary Figure 2. (A) XRD patterns and (B) effect of nitridation time on catalytic

performance. Reaction conditions: 320 ℃, 6 h, methyl acetate/formaldehyde molar ratio = 4.
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Supplementary Figure 3. (A) XRD patterns and (B) effect of ammonia flow rate on catalytic

performance. Reaction conditions: 320 ℃, 6 h, methyl acetate/formaldehyde molar ratio = 4.

Supplementary Figure 4. Effect of reaction time on catalytic performance.

Reaction conditions: 0.1 g NB-800, 320 ℃, methyl acetate/formaldehyde molar ratio = 4.
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Supplementary Figure 5. Effect of methyl acetate and formaldehyde molar ratio on catalytic

performance. Reaction conditions: 0.1g NB-800, 320 ℃, 6 h.

Supplementary Figure 6. Effect of catalyst mass on catalytic performance.

Reaction conditions: NB-800, 320 ℃, 6 h, methyl acetate/formaldehyde molar ratio = 4.
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Supplementary Figure 7. Reaction performance of HBeta, 2Cu/NBeta and 2Cu/HBeta catalysts.

Reaction conditions: 320 ℃, 6 h, methyl acetate/formaldehyde molar ratio = 4.

Supplementary Figure 8. N2 adsorption-desorption isotherms of HBeta and NBeta zeolites with

different Cu loadings. The isotherm of each sample was offset vertically by 50 cm3/g for better

separation.
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Supplementary Figure 9. UV-vis spectra of NBeta zeolites with different Cu loadings.

To investigate the existing state of Cu species in the catalyst, UV-vis characterization

was performed on NBeta catalysts with different Cu loadings, and the results are

shown in Supplementary Figure 9. The absorption peaks at around 230 and 350 nm

are attributed to the charge migration of O2-→Cu2+ and Cu2+-O-Cu2+, respectively,

representing the presence of isolated Cu2+ and clustered CuO[1]. It can be seen that

most of the Cu species exist in the form of isolated Cu2+. With the increase of Cu

loading, the number of clustered CuO increases, especially when the Cu loading is 4

wt%, a new peak appears at ~450 nm, which can be attributed to more complex

clustered CuO species[2,3].
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Supplementary Figure 10. TPO profiles of coked samples after aldol reaction.

Supplementary Figure 11. XRD patterns of 2Cu/NBeta catalysts before and after regeneration
cycles.



S8

Supplementary Table 1. Acidic and basic properties of 2Cu/NBeta catalysts before and after
regeneration cycles.

Samples

Acidic site

(µmol/g)

Total acid

amount

(µmol/g)

Basic site

(µmol/g)

Total base

amount

(µmol/g)Weak Middle Strong Weak Middle Strong

Fresh 3 10 3 16 2.3 5.0 — 7.3

RE-1 2.8 9.1 4.1 16 2.4 3.8 — 6.2

RE-4 6 12 3.4 21.4 1.0 1.1 — 2.1

RE-5-N 2.3 8.2 4.5 15 2.6 6.2 — 8.8

REFERENCES
1. Turco M, Bagnasco G, Costantino U, et al. Production of hydrogen from oxidative steam
reforming ofmethanol I. Preparation and characterization of Cu/ZnO/Al2O3 catalysts from a
hydrotalcite-like LDH precursor. J Catal 2004;228:43-55.
https://doi.org/10.1016/j.jcat.2004.08.026
2. Boroń P, Chmielarz L, Dzwigaj S. Influence of Cu on the catalytic activity of FeBEA zeolites in
SCR of NO with NH3. Appl Catal B 2015;168-169:377-84.
https://doi.org/10.1016/j.apcatb.2014.12.052
3. Velu S, Suzuki K, Okazaki M, Kapoor MP, Osaki T, Ohashi F. Oxidative steam reforming of
methanol over CuZnAl(Zr)-oxide catalysts for the selective production of hydrogen for fuel cells:
Catalyst characterization and performance evaluation. J Catal 2000;194:373-84.
https://doi.org/10.1006/jcat.2000.2940


