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Figure S1: PXD patterns of (a) Ta3N5 as calculated from the ICSD database (card no: 1005006) and (b) Ta3N5 as prepared by the thermal ammonolysis of Ta2O5.
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Figure S2: Observed, Calculated and Difference (OCD) profile plot for the refinement of sample 1.  Black tick marks are reflections from the Ta3N5 phase
Table S1: Crystallographic data for Ta3N5
	
	

	Radiation
	X-ray

	Wavelength, λ / Å 
	Cu-Kα1; 1.5406 

	Chemical Formula
	Ta3N5

	Formula Mass / g mol-1
	2451.56

	Crystal System
	Orthorhombic

	Space Group
	Cmcm

	a / Å
	3.891(2)


	b / Å
	10.222(5)

	c / Å
	10.276(6)

	Cell Volume / Å3 
	408.767(1)

	Z 
	4

	Calculated density, ρX  / g cm-3
	9.959

	No of data
	2093

	No of Parameters
	33

	Rwp
	0.096

	Rp
	0.046

	Goodness of fit, χ2
	1.75

	
	


Table S2: Atomic parameters for Ta3N5 from Rietveld Refinement

	Atom Type
	Site
	x
	y
	z
	U​iso / Å2
	Site Occupancy

	Ta1
	4c
	0
	0.20(2)
	0.216(1)               
	3.4(3)
	1.0

	Ta2
	8f
	0
	0.14(2)
	0.56(1)
	3.4(3)
	1.0

	N1
	4c
	0
	0.76(2)
	0.25
	3.4
	1.0

	N2
	8f
	0
	0.04(2)
	0.12(2)
	3.4
	1.0

	N3
	8f
	0
	0.33(2)
	0.08(2)
	3.4
	1.0


Table S3: Selected atomic distances (Å) and angles (o) for Ta3N5 from Rietveld

Refinement

	Distance:

Ta1-Ta2/ Ǻ

2 ( 3.251(14)




4 ( 3.253(16)

Ta1-N1/ Ǻ

2 ( 2.047(7)

Ta1-N2/ Ǻ

2 ( 2.04(2)

Ta1-N3/ Ǻ

2 ( 2.156(18)

Ta2-N1/ Ǻ

1 ( 2.237(11)

Ta2-N2/ Ǻ

1 ( 1.92(2)




1 ( 2.105(16)

Ta2-N3/ Ǻ

1 ( 2.008(4)




1 ( 2.41(3)

Angle:

N1-Ta-N1/ o

1 ( 143.8(12)

N1-Ta-N2/ o

4 ( 98.73(14)
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Figure S3: High magnification (x100000) SEM micrograph of Ta3N5 demonstrating groupings of approximately spherical, porous particles of ca 100 nm or less.
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Figure S4: EDS spectrum taken from an area scan for Ta3N5.
Table S4: EDS analysis of Ta3N5 as compared with the calculated chemical composition.

	
	Calculated
	Theoretical

	Sample 1
	Wt %
	Atomic %
	Wt %
	Atomic %

	Ta
	86.08
	33.43
	88.58
	37.50

	N
	13.92
	66.58
	11.42
	62.50


Table S5: Chemical composition of Ta3N5.a
	
	Ta wt. %
	N wt. %
	O wt. %
	Formula

	Sample 1
	86.08
	11.11
	2.81
	Ta2.9N4.8O0.8


aTa wt.% was obtained from EDS (Table S4); N wt. % was obtained from microanalysis and the O wt. % was calculated from the difference in EDS anion stoichiometry (wt.% (N) + wt.% (O) = 13.92 wt.%).
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Figure S5: BET isotherm for sample 2.  The red line indicates adsorption and the blue line indicates desorption
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Figure S6: Dynamic light scattering (DLS) profiles for annealed TaON (red circles); Ta3N5 (black squares) and the control sample of TaON (open blue circles; prepared by wet ammonolysis).
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Figure S7: EDS spectrum taken from an area scan of annealed (yellow) TaON.
Table S6: EDS analysis of annealed TaON corresponding to the spectrum shown in Fig S5.

	
	Sample 2
	Theoretical

	TaON
	wt. %
	Atomic %
	Wt. %
	Atomic %

	Ta
	85.31
	33.76
	85.78
	33.33

	O
	10.91
	48.29
	7.58
	33.33

	N
	3.78
	17.96
	6.64
	33.33


Table S7: Chemical composition of annealed TaON.a 

	
	Ta wt. %
	O wt. %
	N wt. %
	Formula

	Sample 2
	85.31
	9.14
	5.55
	TaO1.21(2)N0.84(2)


a Ta wt.  % was obtained from EDS analysis; N wt. % was obtained from CHN combustion microanalysis, and O wt. % was estimated from the difference.
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Figure S8: (a) Preliminary UV–vis absorption spectral changes as a function of time representing the degradation of methylene blue aqueous solution over a  photocatalyst of annealed TaON (TaO1.2N0.8) under visible light (Xenon lamp, 250 W); (b) plot of residual methylene blue concentration vs. time during its photocatalytic degradation in the presence of annealed TaON (TaO1.2N0.8) under visible light irradiation. The apparent degradation rate could be tentatively fit to first order kinetics with a rate constant of 0.2452 h-1.
