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Supporting Figures

Fig. S1. EDX line scan of the Ni1Ga1 intermetallic catalyst.
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Fig. S2. The EDX spectra of the Ni1Ga1 intermetallic catalyst and total distribution map spectrum.
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Fig. S3. EDS elemental mapping of the Ni1Ga1 intermetallic catalyst.
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Fig. S4. NH3-TPD profiles of the referred Ni, Ni3Ga1, and Ni1Ga1 catalysts.
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Fig. S5. (a) N2 adsorption-desorption isotherms and (b) pore size distributions of the referred Ni, 

Ni3Ga1, Ni1Ga1 intermetallic catalysts and Al2O3 support.
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Fig. S6.  HAADF-STEM images with corresponding particle size distribution of the post-reaction 

(a) referred Ni, (b) Ni3Ga1, and (c) Ni1Ga1 intermetallic catalysts.
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Fig. S7. XRD spectra of the Ni1Ga1/MgAl intermetallic catalyst.
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Fig. S8. HRTEM images with lattice fringes and FFT patterns, HAADF-STEM images with 

corresponding particle size distribution of the Ni1Ga1/MgAl intermetallic catalyst.
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Fig. S9. EDX line scan of the Ni1Ga1/MgAl intermetallic catalyst.
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Fig. S10. EDS elemental mapping of the Ni1Ga1/MgAl intermetallic catalyst.
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Fig. S11. NH3-TPD (a) and CO2-TPD (b) profiles of the referred Ni/MgAl and Ni1Ga1/MgAl 

catalysts.
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Fig. S12. Conversion of HMF (a) and selectivity of BHF (b) over the referred Ni/MgAl and 

Ni1Ga1/MgAl catalysts (reaction conditions: 20 mL H2O, 25 mg catalyst, 40 mg HMF, 3.0 MPa 

H2, 120 °C).
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Fig. S13. The Ni atoms coordination environment of Ni3Ga1 and Ni1Ga1 intermetallics.
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Supporting Tables

Table S1. Binding energies & surface compositions (wt.%) of the referred Ni, Ni3Ga1, and Ni1Ga1 

catalysts measured by in situ XPS/ICP-MS.

Binding energy (eV) Fraction (%) Ni (wt.%) Ga (wt.%)
Catalyst

Ni0 2p3/2 Ga0 2p3/2 Ni0/(Ni0+Ni2+) Ga0/(Ga0+Ga3+) XPS ICP XPS ICP

Ni 852.9 / 74.4 / 5.2 5.1 / /

Ni3Ga1 852.7 1116.2 78.0 61.3 6.5 5.0 3.1 1.8

Ni1Ga1 852.5 1116.4 81.9 54.4 12.2 5.3 10.6 5.1
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Table S2. ICP analysis of the post-reaction solution from the referred Ni, Ni3Ga1, and Ni1Ga1 

intermetallic catalysts after the recyclability test.

Catalyst Cycle cNi (mg/L)

1 1.85

2 0.97

3 0.90
Ni

4 0.88

1 0.18

2 0.10

3 0.09
Ni3Ga1

4 0.05

1 0.15

2 0.05

3 0.08
Ni1Ga1

4 0.04
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Table S3. Catalytic performance of Al2O3 catalysts.

Catalyst Conv. (%) Select. BHF (%) Select. BHTF (%)

Al2O3 <0.1 - -
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Table S4. Acidity of intermetallic Ni-Ga over Al2O3.

Catalyst Acidity (mmol/g)

Al2O3 1.548

Ni 1.480

Ni3Ga1 1.503

Ni1Ga1 1.466



20

Table S5. Acidity and basicity of Ni1Ga1/MgAl intermetallic catalysts.

Catalyst Acidity (mmol/g) Basicity (mmol/g)

Ni/MgAl 0.114 0.180

Ni1Ga1/MgAl 0.142 0.150
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Scheme S1. The schematic diagram of Ni1Ga1 catalyst preparation.


