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Figures

Figure S1. Results of EXAFS fittings for γ-Ga2O3/SiO2-H2 and Ga/SiO2-H2. 

Fitting results for γ-Ga2O3/SiO2 and Ga/SiO2 have been published in our previous work.1

Figure S2. Py-FTIR results for calcined and H2-treated materials evacuated under ca. 10–5 mbar at RT, 100 and 
200 °C.

Py-FTIR results for γ-Ga2O3/SiO2 and Ga/SiO2 have been published in our previous work.1



Figure S3. STEM-EDX images of calcined and H2-treated catalysts.



Figure S4. XPS Si2p, C1s, Ga3d, O2s, Si2s, Ga2p3/2 and survey spectra of γ-Ga2O3/SiO2. XPS spectra were 
acquired on calcined materials (initial), after treating them in a reactor under H2 flow at 550 °C (H2-550 °C) 
followed by the exposure to air during material transfer, and reduced in situ at 300 °C and 450 °C in the 
pretreatment chamber of the XPS instrument (labelled H2-300 °C and H2-450 °C, respectively).



Figure S5. XPS Si2p, C1s, Ga3d, O2s, Si2s, Ga2p3/2 and survey spectra of Ga/SiO2. XPS spectra were acquired 
on calcined materials (initial), after treating them in a reactor under H2 flow at 550 °C (H2-550 °C) followed by 
the exposure to air during material transfer, and reduced in situ at 300 °C and 450 °C in the pretreatment chamber 
of the XPS instrument (labelled H2-300 °C and H2-450 °C, respectively).

Figure S6. In situ Ga K-edge XANES derivative plot during H2 treatment of γ-Ga2O3/SiO2 (50-550 °C). Arrows 
indicate gradual changes in intensities at increasing temperatures.



Figure S7. Linear combination fitting analysis results of Ga K-edge XANES from γ-Ga2O3/SiO2-H2 using γ-
Ga2O3/SiO2 and Ga/SiO2 as components. Fitting results gave a 52% fraction of γ-Ga2O3/SiO2 and 48% fraction of 
Ga/SiO2-H2 in γ-Ga2O3/SiO2-H2.

Figure S8. In situ reduced structure function plots for γ-Ga2O3/SiO2-H2 and γ-Ga2O3/SiO2.



Figure S9. In situ pair distribution function plots comparing γ-Ga2O3/SiO2-H2 and γ-Ga2O3/SiO2. The inset shows 
detail of the ca. 1.6-4 Å range, mainly influenced by the local structure.

Figure S10. EXAFS fittings of γ-Ga2O3/SiO2-H2 (left) and Ga/SiO2-H2 (right) including Ga–O, Ga–Ga and Ga−Si 
paths.



Tables

Table S1. 15N DNP SENS experimental parameters.

Material
Desorption T 

(°C)
Esolv

a
DNP buildup 

timeb (sec)

Measurement 

time (h)
Number of scans

γ-Ga2O3/SiO2 109 7.7 9.9 11896

Ga/SiO2
150

52 7.1 11.1 13368
a measured from the comparison between 1H NMR signals of TCE in the spectra with MW ON and OFF
b T1 relaxation times measured from saturation-recovery experiments with MW ON

Table S2. Results of EXAFS fittings including Ga−Si paths.

Material Path CN Distance (Å) σ2 (Å2) R-factor

Ga–O 5.2(2) 1.87(1) 0.011*

Ga–Ga 3.4(7) 2.99(1) 0.012*

Ga–Ga 2.7(7) 3.36(1) 0.012*
γ-Ga2O3/SiO2-H2

Ga–Si 1.0(7) 3.06(7) 0.012*

0.002

Ga–O 4.7(1) 1.86(1) 0.008*

Ga–Si 0.5(1) 2.80(7) 0.013*Ga/SiO2-H2

Ga–Ga 1.3(3) 2.91(2) 0.013*

0.003

Table S3. Results of EXAFS fittings obtained when varying both the σ2 factors and CN.

Material Path CN Distance (Å) σ2 (Å2) R-factor

Ga–O 5.5(5) 1.87(1) 0.011(1)

Ga–Ga1 3(3) 2.99(3) 0.012(7)γ-Ga2O3/SiO2-H2

Ga–Ga2 3(3) 3.37(3) 0.012(7)

0.004

Ga–O 4.7(3) 1.86(1) 0.008(1)
Ga/SiO2-H2

Ga–Ga 1.1(5) 2.92(1) 0.011(3)
0.004



Table S4. Results of EXAFS fittings obtained when varying the σ2 factors while fixing CN (to the values obtained 

for the calcined state).

Material Path CN Distance (Å) σ2 (Å2) R-factor

Ga–O 5.4* 1.87(1) 0.011(1)

Ga–Ga1 2* 2.99(3) 0.011(1)γ-Ga2O3/SiO2-H2

Ga–Ga2 3* 3.37(3) 0.011(1)

0.004

Ga–O 5.7* 1.85(1) 0.010(1)
Ga/SiO2-H2

Ga–Ga 2.0* 2.92(2) 0.015(2)
0.012
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