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Characterization Methods

The specific surface area (Sget) and pore volume (V) of Cu/MoC catalysts were measured by N,
physisorption at =196 °C in a BSD-PS2 physical adsorption and desorption apparatus from Bayside
Instruments, China. Before the measurement, the test sample was degassed under high vacuum at
200 °C for 6 hours to remove the moisture from the surface and pores.

The phase compositions of Cu/MoC catalysts were analyzed by using the power X-ray diffraction
technique (XRD) with the SHIMADZU XRD-6100 diffractometer (SHIMADZU, Japan) using Cu
Ka as radiation at 40 kV and 30 mA. The data for XRD patterns of the test samples were collected
in the range of 20 = 10-90° with a scanning rate of 4°-min~!. The acquired diffraction patterns of the
samples were analyzed by MDI Jade 5.0 and compared to those of standard database.

The Raman spectra of Cu/MoC catalysts were recorded at room temperature by using a laser
confocal Raman spectrometer (LabRAM HR Evolution, HORIBA JobinYvon, France) with 532 nm
laser excitation. During the measurement, the laser beam was focused on the test sample by
adjusting the location of sample platform through the laser safety goggles, and the scanning range
was from 80 to 1300 cm™!.

The surface morphologies of Cu/MoC catalysts were measured by transmission electron
microscopy (TEM, FEI Tecnai G2F 20, USA) at a low accelerating voltage of 5 kV. Before the
measurement, a small quantity of test sample was uniformly attached to conductive carbon tape on a
round aluminum slab.

The surface morphologies of Cu/MoC catalysts were measured using a field emission scanning

electron microscope (FESEM, FEI Quanta 250,USA). This electron microscope was equipped with



an energy dispersive spectrometer. In a typical measurement, a small amount of test sample was
thoroughly mixed with anhydrous ethanol by using ultrasonic dispersion (100 kHz) for half an hour,
and a drop or two of the suspension was dripped on a holey nickel grid coated with an amorphous
carbon film.

The surface chemical state of Cu/MoC catalysts was measured using a Thermo ESCALAB 250Xi
X-ray multifunctional imaging electron spectrometer with an Al Ka radiation source. The binding
energies of all elements in the catalysts were calibrated by using the Cls peak at 284.8 eV from

neutral carbon as the reference.



Fig. S1. (a) Schematic diagram of the preparation process of different MoO; supports and (b)

Schematic diagram of the preparation process of different Cu/MoC catalysts
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Figure S2. (a) Nitrogen adsorption-desorption isotherms and (b) BJH pore size distribution

profiles of different Cu/MoC catalysts.
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Figure S3. (a-d) FESEM images of Cu/MoC-5 catalysts, () MoC particle size distribution of

Cu/a-MoC catalyst.
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Figure S4. (a-f) TEM image and (gl-g4) corresponding EDX element mappings of Cu/Mo00O,-1, (e)

EDX line spectra along the yellow arrow in (a).
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Figure S5. (a-e) TEM image and (f1-f4) corresponding EDX element mappings of Cu/a-MoC*, (¢)

EDX line spectra along the yellow arrow in (b).



