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Figure S1. Final Rietveld plot for new synthesized catalyst. The observed data are denoted by a continuous blue line, and the computed ones by a red one. The bottom grey line corresponds to the difference curve and the green marks to Bragg positions. The nature of the identified phase s and their relative weight content are indicated in the top right corner.


Table S1. Comparison of the cell parameters of The M1 phase, calculated from the powder X-ray patterns for the MoVSbO catalysts before (-A) and after the two heat treatments. For comparison purposes, the corresponding values for a MoVSbO-Ref catalyst prepared by a conventional method are included [9].

	Catalyst
	Calculated cell parameters

	
	a (nm)
	b (nm)
	c (nm)
	Cell volume (nm)

	MoVSbO-A
	2.1245 (6)
	2.6630(8)
	0.39937(1)
	2.2594(12)

	MoVSbO
	2.1121(2)
	2.6594(4)
	0.33995(3)
	2.2464(4)

	MoVSbO-ref
	2.1093(1)
	2.6554(2)
	0.39988(3)
	2.2397(3)
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Figure S2. Representative SEM images of the MoVSbO catalyst showing (a) the elongated nanorods, and (b) the tip of these nanorods with numerous pores.
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Figure S2. EDX spectra corresponding to the the areas spotted in red in Fig. 1a.







Figure S3. Movies and b showing of the size monitoring of an M1 nanorod as a function of temperature between 100 and 370°C under O2.



Figure S4. Movies a and b showing of the size monitoring of an M1 nanorod as a function of temperature between 100 and 370°C under O2.
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Figure S5. Size monitoring of a M1 nanorod as a function of temperature in the range 100 to 370 °C under O2 (a) with enlargements of the two ends to better visualize its evolution (b, c). An inset is added in Figure (a) showing the evolution of length and width of the nanorod.
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Figure S6. Texture monitoring of a M1 nanorod as a function of temperature in the range 100 and 370 °C under O2; image recorded at 112 °C (a) 290 °C (b) and 370 °C (c). The formation and evolution of the pores 
indicated by red arrows on images (b) and (c) can be followed as well in the video proposed in Fig. S2. 














Figure S7. Evolution of the (a) length and (b) width of a M1-phase nanorod treated with N2 as a function of temperature followed by in-situ transmission electron microscopy.
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b) [image: ]


Fig. S8:  shows the original shape of the nanorod in high vacuum at 20°C a) and after heating at 600 °C under 2.49 bar of N2 b). This sample was considered as reference and was not irradiated during the experiment.



Figure S9. Movies a and b showing how the pores take on a rectangular shape as they thickened and how they move outwards from the nanorod either to the tips or on the lateral facets where they produced steps. Around 575°C, an increasing mobility of the pores which joined together was observable. They move towards the outside of the fiber which led to a fragmentation
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