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Supplementary Information Note 1 – The KEMS spectra of all gaseous fractions
Supplementary Figure 1 displays KEMS signal for each of the gaseous fractions measured.
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[bookmark: _Ref220480970]Supplementary Figure 1 – KEMS signal from all the measured gaseous fractions for a) Nd 0%, b) Nd 15% and c) Nd 30% samples.
Supplementary Information Note 2 – Nd-doped UO2 nanoparticles
Supplementary shows the nanoparticles of Nd-doped UO2 produced from thermal decomposition. 
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Supplementary Figure 2 – Nanoparticles obtained by hydrothermal decomposition of a) Nd-free uranyl nitrate, b) a mixture of uranyl nitrate (85 mol %) and Nd nitrate (15 mol %), and c) a mixture of uranyl nitrate (70 mol %) and Nd nitrate (30 mol %).
Supplementary Information Note 3 – Lattice parameter linear fit
A linear fit was performed using the Origin software tool with the y = a + b × x function. Values of a and b, together with their uncertainties, as well as the R2 values are presented in the Supplementary Table 1.
[bookmark: _Ref220481086]Supplementary Table 1 – The linear fit values for the lattice parameter as a function of temperature and Nd doping
	Sample
	a
	b
	R2

	As a function of temperature

	Nd 0%
	5.4548(13)
	6.28(19) × 10-5
	0.99430

	Nd 15%
	5.44090(110)
	7.03(17) × 10-5
	0.99652

	Nd 30%
	5.43718(141)
	6.71(22) × 10-5
	0.99384

	As a function of Nd-doping

	–
	5.4567(39)
	-5.6(2.0) × 10-4
	0.77531




Supplementary Information Note 4 – Overlaid electron dispersive X-ray spectroscopy images
Supplementary Figure 3 presents the overview of the pellet cross section surface and overlaid EDX maps on Cs and I.
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[bookmark: _Ref220481649]Supplementary Figure 3 – The overview of the pellet cross section surface together with the overlaid EDX I and Cs maps in two distinct locations (indicated by the white arrow marks) for samples a,b,c) Nd 0%, d,e,f) for sample Nd 15%, g,h,i) for sample Nd 30%, that highlight the differences between Cs and I distribution, indicating the occurrence of CsI speciation when Nd is introduced.
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