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Supporting Information

Figure S1 a) STEM-HAADF image of fresh Au-nNiO, and b) particle size distribution.
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Figure S2 a) STEM-HAADF image of fresh Pd-nNiO and b) particle size distribution.
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Figure S3 a) STEM-HAADF image of fresh AuPd-nNiOand b) particle size distribution.
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Figure S4 Binding energy of Au4f and Pd3d, for Au-nNiO, Pd-nNiO, AuPd-nNiO samples.
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Figure S5 Ols and Ni2p peaks for Pd and AuPd-nNiO.
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Figure S6 Temperature and reaction time optimization for Au-nNiO catalyst.
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Figure S7 Comparison of a typical solution after reaction (left, carbon balance >98%) and a
reaction carried out under high pH conditions (right, carbon balance <60%).




Figure S8 HPLC analysis of solution at the end of reaction: catalyst Au-nNiO, reactant DFF (entry

2 table 2), operative conditions: 90°C, O, pressure 10bar.
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Figure S9 HPLC analysis of solution at the end of reaction: catalyst nNiO, reactant DFF (entry 4
table 2) , operative conditions: 90°C, O, pressure 10bar.
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Figure S10 a) TEM image and b) particle size distribution of used AuPd-nNiO.
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Figure S11 XPS of used AuPd-nNiO a) Au4f and b) Pd3d.
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Table S1 Comparison of different catalytic systems for base-free HMF oxidation.

Catalyst metal/ HMF | Temperature | Oxidant Time | FDCA | Reference
ratio (pressure) yield
AuPd/CNT 1/100 100 02 (5) 12 94 !
Pt/CNT 1/100 100 02 (5) 14 98 2
Ru/C 1/10 120 02 (2) 10 88 3
AuwHT 1/40 95 02 (flow) |7 >99 4
AuPd/LDH 1/50 100 02 (5 6 84.5 3
Ru/CTFs 1/40 140 Air (2) 1 41.4 6
Ru/MnCo,04 1/33.6 100 Air (24) 10 99.1 !
C60.5F60.15ZI'0'3502 - 160 02 (20) 24 44.7 8
AuPd-nNiO 1/100 90 02 (10) 14 100 This work

Table S2 Catalytic behavior of Pd-nNiO and Au-nNiO under different operative conditions
(HMF:metal molar ratio = 100:1, O, pressure 10 bar).

Catalyst | Time (h) | HMF:NaOH | HMF DFF HMFCA | FFCA FDCA
molar ratio | conver | yield (%) | yield (%) | yield (%) | yield (%)
sion
(%)
Pd-nNiO 15 - 8 1 2 4 1
Pd-nNiO 6 - 6 9 3 4 1
Pd-nNiO 6 1:2 77 0 13 4 1
Au-nNiO 0.5 - 15 2 5 0 7
Au-nNiO 0.5 1:2 72 0 36 6 1

Table S3 Effect of DFF:FFCA molar ratio on Au-nNiO catalytic performances.

Reactant Time | DFF:FFCA DFF FDCA
molar ratio conversion | yield

DFF+FFCA |2 2.9 21 2

DFF+FFCA |2 0.45 30 1

Table S4 XRF analyses on AuPd-nNiO samples.

Sample Nominal Au/Pd | Measured Au/Pd | Nominal metal | Measured metal
molar rario molar ratio loading (wt%) loading (wt%)
AuPd-nNiO fresh | 1.5 1.49 1.0 1.02

AuPd-nNiO used | 1.5 1.45 1.0 1.03
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