Lignin Hydrogenolysis over Bimetallic Ni–Ru Nanoparticles Supported on SiO2@HPS
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Figure S1. Survey XPS spectra of the as-synthesized (a) and heated (b) SiO2@HPS
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Figure S2. High-resolution XPS spectra of Si 2p for the as-synthesized (a) and heated (b) SiO2@HPS, and O 1s for the as-synthesized (c) and heated (d) SiO2@HPS


Figure S3. Particle size distribution for the as-synthesized Ni-SiO2@HPS, Ru-SiO2@HPS, and Ni-Ru-SiO2@HPS catalysts
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T9 C 1s O 1s Na 1s Cl 2p Si 2p Name C 1s O 1s Na 1s Cl 2p Si 2p At% 91.14 6.88 0.35 0.27 1.36 x 104 5 10 15 20 25 30 35 40 CPS 1000 800 600 400 200 0 Binding Energy (eV)
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T7 C 1s N 1s O 1s Cl 2p Si 2p Name C 1s N 1s O 1s Cl 2p Si 2p At% 88.69 2.80 5.49 0.35 2.67 x 104 10 20 30 40 50 CPS 1000 800 600 400 200 0 Binding Energy (eV)
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Si 2p Name Si 2p 1 Si 2p 2 Pos. 103.18 104.65FWHM 1.68 2.08 %Area 7.30 92.70 x 102 165 170 175 180 185 190 195 200 205 210 CPS 108 106 104 102 100 Binding Energy (eV)
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Si 2p Name Si 2p Pos. 102.72FWHM 2.02 %Area 100.00 x 101 2550 2560 2570 2580 2590 2600 2610 2620 CPS 107 106 105 104 103 102 101 100 99 Binding Energy (eV)
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O 1s Name O 1s 1 O 1s 2 Pos. 532.98 534.20FWHM 2.53 1.97 %Area 26.38 73.62 x 103 25 30 35 40 45 50 CPS 540 537 534 531 528 Binding Energy (eV)
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O 1s Name O 1s 1 Pos. 532.40FWHM 2.38 %Area 100.00 x 102 340 350 360 370 380 390 CPS 540 537 534 531 528 Binding Energy (eV)


