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Figure S1: TOF neutron powder diffraction patterns showing the Rietveld refinement fit for A) Ce0.9Sr0.1NbO4+/-, B) Ce0.8Sr0.2NbO4+/-, C) Ce0.7Sr0.3NbO4+/-, D) Ce0.65Sr0.35NbO4+/-, E) Ce0.6Sr0.4NbO4+/-. All samples were reduced under flowing 5% H2/N2 gas. Experimental data are in black, refined model is presented as a red line, purple line shows the difference plot and the phase markers are in pink and cyan for the Ce1-xSrxNbO4+/- and Sr2Nb2O7 phases respectively. 
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Figure S2: Observed and calculated intensity difference plots obtained by Rietveld refinement of TOF neutron diffraction data collected from as prepared A) Ce0.8Ca0.2NbO4+/-, B) Ce0.7Ca0.3NbO4+/- and C) Ce0.6Ca0.4NbO4+/- Experimental data are in black, refined model is presented as a red line, purple line shows the difference plot and the phase markers are in pink and cyan for the Ce1-xCaxNbO4+/- and Ca2Nb2O7 phases respectively.
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Figure S3: X-ray powder diffraction data obtained from the Ce0.8Ca0.2NbO4+/- composition A) as-prepared and B) reduced in 4% He/N2 on the BM-11 beamline at the Advanced Photon Source.  Rietveld refinement was performed in conjunction with the neutron powder diffraction data sets presented in Figure S2. Black crosses are the experimental data, red solid line is the model, blue is the difference plot, with pink representing the peak markers. 
















Table S1: Key parameters extracted from the Rietveld refinement of the TOF neutron diffraction data for Ce1-xSrxNbO4+/- compositions reduced in flowing 5% H2/N2.

	Sr(x)
	0.1
	0.2
	0.3
	0.35
	0.4

	c2
	4.035
	2.796
	2.108
	1.660
	2.160

	Rwp
	0.0164
	0.0302
	0.0221
	0.0215
	0.0243

	Rp
	0.0326
	0.0802
	0.0627
	0.0702
	0.0714

	a (Å)
	7.3180(1)
	7.2526(1)
	7.2729(2)
	7.2490(1)
	7.2740(3)

	b (Å)
	11.4839(1)
	11.3703(1)
	11.3890(3)
	11.3633(2)
	11.3890(3)

	c (Å)
	5.2036(1)
	5.1532(1)
	5.1617(3)
	5.1536(1)
	5.1622(4)

	b (o)
	130.525(1)
	130.559(1)
	13.706(1)
	130.572(1)
	130.733(2)

	r (g cm-3)
	5.848
	5.936
	5.893
	5.916
	5.860

	V (Å3)
	332.409(5)
	322.854(3)
	324.115(11)
	322.458(9)
	324.061(1)






































Table S2: Structural parameters extracted from the Rietveld refinement of the TOF neutron diffraction data for Ce1-xSrxNbO4+/- compositions reduced in flowing 5% H2/N2. 
	Sr(x)
	 
	Ce
	Sr
	Nb
	O1
	O2

	0.1
	x
	0
	0
	0
	0.2635(1)
	0.1500(1)

	 
	y
	0.6296(1)
	0.6296(1)
	0.10278(1)
	0.4671(1)
	0.2053(1)

	 
	z
	0.25
	0.25
	0.25
	0.3083(1)
	0.1603(1)

	 
	U11
	0.0047(3)
	0.0047(3)
	0.0041(3)
	0.0114(3)
	0.0090(3)

	 
	U22
	0.0043(4)
	0.0043(4)
	0.0052(3)
	0.0089(3)
	0.0088(3)

	 
	U33
	0.0047(3)
	0.0047(3)
	0.0030(2)
	0.0059(3)
	0.0111(2)

	 
	U12
	0
	0
	0
	0.0024(2)
	0

	 
	U13
	0.0030(3)
	0.0030(3)
	0.0021(2)
	0.0042(2)
	0.0075(2)

	 
	U23
	0
	0
	0
	0.0012(2)
	0.0016(2)

	0.2
	x
	0
	0
	0
	0.2634(2)
	0.1514(2)

	 
	y
	0.6297(1)
	0.6297(1)
	0.1032(1)
	0.4674(1)
	0.2057(1)

	 
	z
	0.25
	0.25
	0.25
	0.3076(2)
	0.1614(2)

	 
	U11
	0.0073(5)
	0.0073(5)
	0.0082(4)
	0.0179(4)
	0.0134(4)

	 
	U22
	0.0058(5)
	0.0058(5)
	0.0072(4)
	0.0115(4)
	0.0100(4)

	 
	U33
	0.0068(5)
	0.0068(5)
	0.0064(3)
	0.0106(3)
	0.0147(4)

	 
	U12
	0
	0
	0
	0.0036(3)
	0

	 
	U13
	0.0039(4)
	0.0039(4)
	0.0050(3)
	0.0083(3)
	0.0100(3)

	 
	U23
	0
	0
	0
	0.0012(3)
	0.0005(3)

	0.3
	x
	0
	0
	0
	0.2628(2)
	0.1505(2)

	 
	y
	0.6298(2)
	0.6298(2)
	0.1039(1)
	0.4676(1)
	0.2057(1)

	 
	z
	0.25
	0.25
	0.25
	0.3086(3)
	0.1606(3)

	 
	U11
	0.0080(6)
	0.0080(6)
	0.0076(5)
	0.0164(6)
	0.0116(5)

	 
	U22
	0.0057(6)
	0.0057(6)
	0.0087(6)
	0.0110(6)
	0.0106(5)

	 
	U33
	0.0087(6)
	0.0087(6)
	0.0075(5)
	0.0097(5)
	0.0148(6)

	 
	U12
	0
	0
	0
	0.0035(4)
	0

	 
	U13
	0.0054(5)
	0.0054(5)
	0.0045(4)
	0.0065(5)
	0.0091(4)

	 
	U23
	0
	0
	0
	0.0003(3)
	0.0006(4)

	0.35
	x
	0
	0
	0
	0.2629(2)
	0.1510(2)

	 
	y
	0.6298(1)
	0.6298(1)
	0.1032(1)
	0.4675(1)
	0.2058(1)

	 
	z
	0.25
	0.25
	0.25
	0.3073(2)
	0.1605(3)

	 
	U11
	0.0074(5)
	0.0074(5)
	0.0072(5)
	0.0177(5)
	0.0140(5)

	 
	U22
	0.0058(6)
	0.0058(6)
	0.0080(5)
	0.0122(5)
	0.0105(5)

	 
	U33
	0.0080(5)
	0.0080(5)
	0.0067(4)
	0.0105(4)
	0.0143(5)

	 
	U12
	0
	0
	0
	0.0041(4)
	0

	 
	U13
	0.0045(4)
	0.0045(4)
	0.0044(4)
	0.0080(4)
	0.0097(4)

	 
	U23
	0
	0
	0
	0.0018(3)
	0.0021(3)

	0.4
	x
	0
	0
	0
	0.2631(3)
	0.1502(2)

	 
	y
	0.6297(2)
	0.6297(2)
	0.1042(1)
	0.4676(1)
	0.2057(1)

	 
	z
	0.25
	0.25
	0.25
	0.3085(3)
	0.1598(4)

	 
	U11
	0.0078(8)
	0.0078(8)
	0.0084(7)
	0.0148(7)
	0.0103(6)

	 
	U22
	0.0078(8)
	0.0078(8)
	0.0085(7)
	0.0130(7)
	0.0116(7)

	 
	U33
	0.0075(7)
	0.0075(7)
	0.0080(6)
	0.0081(6)
	0.0138(7)

	 
	U12
	0
	0
	0
	0.0028(5)
	0

	 
	U13
	0.0044(6)
	0.0044(6)
	0.0050(5)
	0.0052(5)
	0.0081(5)

	 
	U23
	0
	0
	0
	0
	0.0091(5)



[bookmark: _GoBack]Table S3: Phase fraction data and site occupancies extracted from the Rietveld refinement of the TOF neutron diffraction data for the Ce1-xSrxNbO4+/- compositions annealed in Ar.
	Sr(x)
	0.1
	0.2
	0.3
	0.35
	0.4

	Ce
	0.92
	0.84
	0.83
	0.82
	0.79

	Sr
	0.08
	0.16
	0.16
	0.18
	0.21

	Nb
	1
	1
	1
	1
	1

	O1
	0.995(2)
	1
	0.995(8)
	1
	1

	O2
	1
	0.993(4)
	0.984(6)
	0.984(5)
	0.989(7)

	CeNbO4 wt%
	-
	96.4(1)
	83.7(2)
	78.9(3)
	70.5(4)

	Sr2Nb2O7 wt %
	-
	3.6(3)
	16.3(5)
	21.1(4)
	29.5(5)




Table S4: Structural parameters extracted from the Rietveld refinement of the TOF neutron diffraction data for Ce1-xCaxNbO4+/- compositions reduced in 4% He/N2.

	Ca(x)
	 
	Ce
	Ca
	Nb
	O1
	O2

	0.2
	x
	0
	0
	0
	0.2611(1)
	0.1533(1)

	 
	y
	0.6293(1)
	0.6293(1)
	0.1033(1)
	0.4671(1)
	0.2064(1)

	 
	z
	0.25
	0.25
	0.25
	0.3019(1)
	0.1615(1)

	 
	U11
	0.0043(2)
	0.0043(2)
	0.0062(1)
	0.0130(3)
	0.0110(3)

	 
	U22
	0.0070(2)
	0.0070(2)
	0.0068(2)
	0.0103(2)
	0.0105(2)

	 
	U33
	0.0060(2)
	0.0060(2)
	0.0036(2)
	0.0075(2)
	0.0119(2)

	 
	U12
	0
	0
	0
	0.0037(2)
	0.0010(2)

	 
	U13
	0.0035(1)
	0.0035(1)
	0.0029(2)
	0.0055(2)
	0.0083(2)

	 
	U23
	0
	0
	0
	0.0013(2)
	0.0015(2)

	0.3
	x
	0
	0
	0
	0.2611(1)
	0.1549(1)

	 
	y
	0.6297(1)
	0.6297(1)
	0.1034(1)
	0.4673(1)
	0.2073(1)

	 
	z
	0.25
	0.25
	0.25
	0.2998(1)
	0.1626(2)

	 
	U11
	0.0049(4)
	0.0049(4)
	0.0052(3)
	0.00133(3)
	0.0118(3)

	 
	U22
	0.0067(4)
	0.0067(4)
	0.0067(3)
	0.0093(3)
	0.0085(3)

	 
	U33
	0.0052(4)
	0.0052(4)
	0.0031(3)
	0.0070(3)
	0.0121(3)

	 
	U12
	0
	0
	0
	0.0029(2)
	0.0011(2)

	 
	U13
	0.0032(3)
	0.0032(3)
	0.0024(3)
	0.0060(3)
	0.0088(3)

	 
	U23
	0
	0
	0
	0.0014(2)
	0.0013(2)

	0.4
	x
	0
	0
	0
	0.2607(2)
	0.1567(2)

	 
	y
	0.6297(18)
	0.6297(18)
	0.1030(1)
	0.4673(1)
	0.2076(1)

	 
	z
	0.25
	0.25
	0.25
	0.2981(3)
	0.1640(3)

	 
	U11
	0.0044(8)
	0.0044(8)
	0.0068(7)
	0.012(6)
	0.0133(6)

	 
	U22
	0.0087(8)
	0.0087(8)
	0.0084(6)
	0.0092(6)
	0.0080(5)

	 
	U33
	0.0028(7)
	0.0028(7)
	0.0046(5)
	0.0052(5)
	0.0123(6)

	 
	U12
	0
	0
	0
	0.0033(4)
	0.0028(4)

	 
	U13
	0.0023(6)
	0.0023(6)
	0.0039(5)
	0.0040(5)
	0.0099(5)

	 
	U23
	0
	0
	0
	0.0025(4)
	0.0095(4)






Table S5: Key parameters extracted from the Rietveld refinement of the TOF neutron diffraction data for Ce1-xCaxNbO4+/- compositions.

	Ca(x)
	0.2
	0.3
	0.4

	c2
	2.721
	3.749
	16.010

	Rwp
	0.0554
	0.0165
	0.0359

	Rp
	0.0648
	0.0403
	0.0608

	a (Å)
	7.1857(1)
	7.1531(1)
	7.170(4)

	b (Å)
	11.2692(1)
	11.2068(2)
	11.228(6)

	c (Å)
	5.1300(1)
	5.1198(2)
	5.139(3)

	b (o)
	130.65(1)
	130.656(1)
	130.695(1)

	r (g cm-3)
	5.789
	5.695
	5.424

	V (Å3)
	315.15(1)
	311.36(1)
	313.64(9)




Table S6: Phase fraction data and site occupancies extracted from the Rietveld refinement of the TOF neutron diffraction data for the Ce1-xCaxNbO4+/- compositions as prepared (x = 0.2, 0.3, 0.4) and for x = 0.2 reduced in flowing 4% He/N2.

	Ca(x)
	0.2
	0.3
	0.4
	0.2 Red

	Ce
	0.777(1)
	0.7
	0.6
	0.777(1)

	Ca
	0.223(1)
	0.3
	0.4
	0.223(1)

	Nb
	1
	1
	1
	1

	O1
	1
	0.997(4)
	0.998(8)
	0.981(3)

	O2
	1
	1
	0.974(7)
	0.961(3)

	CeNbO4 wt%
	-
	-
	0.71(1)
	-

	Ca2Nb2O7 wt %
	-
	-
	0.29(1)
	-
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