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Fraction of surface atoms

The number of Ru atoms in hcp cell (N) is 6. Ru atom radius (Rru) is 0.214 nm. The volume of Ru cell
is 0.0817 nm?. Rnerepresents the radius of a NP, determined using TEM images.

The volume of all Ru atoms on the shell of NP: Vshell = Viotal = Veore = 4/31tRNp3 — 4/371(RNp — Rru)3,

Viotal meaning the volume of one Ru nanoparticle, Veore presenting the volume of NP excluded the
one outer layer of atoms.

The numbers of metal atoms on the shell Nshett = N*Vihen /0.0817.

The number of total Ru atoms Niotal = N*Viota1/0.0817.

The percentage of Ru atoms on the surface of NP = Neheti/Nrotal *100%.

Taking into consideration these calculations for a 1.6 nm Ru NP the % of Ru surface atoms is 61.
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Figure S1. Time-concentration curve for furfural hydrogenation using Ru/PVP as catalyst. Furfural (red curve),
furfuryl alcohol (green curve), tetrahydrofurfuryl alcohol (blue curve), acetal (orange curve), 1,2-pentanediol
(pink curve). Reaction conditions: 2 x 102 mmol of Ru, 4 mmol of FA, 0.5 mmol of dodecane (internal
standard), 20 bar of Hz, 125°C, 15 mL of 1-propanol. Quantities of products and reagents were determined by
GC using an internal standard technique.
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Table S1. Size before and after the hydrogenation of furfural in 1-PrOH using Ru/PVP nanocatalyst in situ
modified.

Size before reaction  Size after reaction Leaching
Entry Catalyst
(nm)? (nm)? (%)®
1 Ru/PVP 1.6+0.3 0.8
2 Ru/PVP + HDA 1.5+0.3 1.6
3 Ru/PVP + TMP 1.6+04 3.0
1.6+0.3
4 Ru/PVP + TBA 14+04 1.3
5 Ru/PVP + PN 1.6+0.4 0.1
6 Ru/PVP + NHC 1.7+04 29

aMean values of nanoparticle size determined from TEM images by considering at least 200 particles.

bDetermined by ICP analysis.
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Figure S2. TEM image of Ru/PVP (scale bar 50 nm) together with the respective size histogram.



1.6+0.3nm

3 8 3 3 3

number of nanoparticles

=}
!

o

T
10 15 2,0 25
size (nm)

Figure S3. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure (scale
bar 50 nm) together with the respective size histogram.
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Figure S4. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure in the
presence of HDA (scale bar 50 nm) together with the respective size histogram.
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Figure S5. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure in the
presence of TMP (scale bar 50 nm) together with the respective size histogram.
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Figure S6. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure in the
presence of TBA (scale bar 50 nm) together with the respective size histogram.
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Figure S7. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure in the
presence of PN (scale bar 50 nm) together with the respective size histogram.

1.7+0.4nm

number of nanoparticles

Figure S8. TEM image of Ru/PVP after the hydrogenation of furfural in 1-PrOH at 20 bar of Hz pressure in the
presence of NHC (scale bar 50 nm) together with the respective size histogram.



