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RBS analysis

The Mo and O atomic doses were estimated thanks to Rutherford Backscattering Spectrometry (RBS). For stoichiometric MoO3 the expected O/Mo atomic dose ratio is equal to 3. The doses were calculated for the signal starting at 0.7 and 2.1 MeV (Figure S 1a-b), which stand, respectively, for He+ backscattered by oxygen (O) and by molybdenum (Mo). The area under the peak is proportional to the atomic dose multiplied by the back-scatering atomic cross section. The O/Mo ratio for Mo-based powder is equal to 2.0, while for pH 1.26 sample the ratio is close to 3.4. From these results we assign pH 1.26 sample to MoO3, while the Mo-based starting powder are substoichimetric molybdenum oxide.
[image: ]
[bookmark: _Ref153439520]Figure S 1 RBS analysis of: a) Mo-based powder with a Mo/O ratio of about 11 b) pH 1.26 synthesis with a Mo/O ratio equal to 6.	Comment by FEDERICO URSINO: Ho già fatto la conversione in energia, aspetto di confrontarmi per il resto dell’interpretazione



SEM images

[image: ]
Figure S 2 SEM images of pH1.26 synthesis a) cross-section of the nanobelts; b) low-magnification to highlight the absence of spheres within the sample.
EIS measurements
[image: ]
Figure S 3 EIS measurements for pH 1.26 sample (lilac curve), pH 1.35 sample (blue curve), pH 1.60 sample (yellow curve), pH 2.35 sample (burgundy curve).

Mass Activity

Table S 1 Summary of the values reported in Figure 4c.
	Overpotential [V]
	Mass Activity [A mg-1]
	Catalyst loading [mg]
	Catalyst
	Reference

	0.318
	0.00667
	1.5
	Zr-baed MOF-Mo2C/NF
	[1]

	0.310
	0.01471
	0.68
	NiMo HNRs/TiM
	[2]

	0.340
	0.01
	1
	MoO3-x
	This work

	0.324
	0.0125
	0.8
	MoO3-nanobelts
	This work



Mott-Schottky measurements
[image: ]
[bookmark: _Ref153394166]Figure S 4 a-d) Mott-Schottky measurements for pH 1.26 sample (lilac curve), pH 1.35 sample (blue curve), pH 1.60 sample (yellow curve), pH 2.35 sample (burgundy curve.
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