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Fig. S1 High performance liquid chromatography (HPLC) calibration curves after
electrolysis.5-hydroxymethylfurfural (HMF) calibration curve (a), 2,5-diformylfuran
(DFF) calibration curve (b), 5-hydroxymethyl-2-furancarboxylic acid (HMFCA)
calibration curve (c), 5-formyl-2-furan carboxylic acid (FFCA) calibration curve (d),

2,5-furandicarboxylic acid (FDCA) calibration curve (e)
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ig. S2 HRTEM images of e-MnO», e-MnO,/b and e-MnO»/bp catalysts.
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Fig. S3 Linear sweep voltammetry (LSV) curves of &-MnO;, &-MnOy/b and

e-MnOo/bp catalysts in 1M KOH with and without HMF (50 mM).
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Fig. S4 Cyclic Voltammetry (CV) curves of &-MnO,, &-MnO2/b and &-MnO./bp

catalysts.

Fig. S5 The products precipitated from 60 °C to room temperature under acidic

conditions.
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Fig. S6 The Arrhenius curves of HMF electrochemical oxidation corresponding the

reaction rate constants at different temperatures at different temperature.
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Fig. S7 Comparison diagram of ionic effects and activities of e-MnO2, e-MnO»/b and

e-MnO,/bp catalysts.



Table S1. Mn 2p, O 1s binding energy and relative strength of e-MnO2, e-MnO»/b and

e-MnO,/bp catalysts.

Catalysts

e-M nOz

S-MnOz/b

£-MnO,/bp

Binding energy (eV)

Mn 2p1/2
Mn4+ M n3+
655.06 653.75
654.47 653.41
654.55 653.66

Binding energy(eV)

Mn 2p3/;
Mn4+ Mn3+
643.38 642.2
643.02 641.89
643.1 642.25

Mn4+/
Mn3+

1.63

2.03

2.23

Binding energy (eV)

Lattice  Adsorbed
oxygen oxygen
(01) (02)
0 532.4
529.88 532.11
530.29 532.12

01/02 AOS
0 1.97
0.24 2.65
0.54 3.66

Table S2. Mn 2p, O Is binding energy and relative intensity of e-MnOx/bp catalyst

before and after reaction.

Catalysts

&e-MnO,/bp

&-MnO,/bp
after

Binding energy(eV)

Mn 2py/,
Mn4+ Mn3+
654.55 653.66
654.84 653.77

Binding energy(eV)

Mn 2p3/,
Mn4+ Mn3+
643.1 642.25

643.15 642.3

Mn*/
Mn3*

2.23

1.78

Binding energy(eV)

Lattice  Adsorbed
oxygen oxygen
(01) (02)
530.29 532.12
530.35 532,11

01/02 AOS

0.54

3.66

0.49 3.55



