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1. TEM-EDS images of Ag-BNO 02 and Ag-BNO 04
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Figure S1. High resolution TEM images of Ag-BNO 02 (a) and Ag-BNO 04 (b).

2. Elemental composition of all samples obtained from SEM-EDS and TEM-EDS analyses
Table S1. Average atomic percentages (at.%) of all constituent elements obtained from SEM-EDS and TEM-EDS analyses. 
	Sample
	at.%

	
	Bi
	Nb
	O
	Ag

	SEM-EDS

	BNO
	18.50 ± 0.27
	11.13 ± 0.24
	70.37 ± 0.39
	-

	Ag-BNO 01
	21.44 ± 0.60
	12.70 ± 0.28
	65.86 ± 0.88
	-

	Ag-BNO 02
	22.25 ± 0.73
	13.33 ± 0.22
	64.42 ± 0.96
	-

	Ag-BNO 03
	23.02 ± 2.27
	13.83 ± 1.90
	63.15 ± 4.06
	-

	Ag-BNO 04
	21.68 ± 2.52
	14.28 ± 1.62
	64.03 ± 4.13
	1.27 ± 0.50

	TEM-EDS

	BNO
	21.35 ± 0.62
	14.63 ± 0.94
	64.02 ± 1.48
	-

	Ag-BNO 01
	26.39 ± 1.52
	15.98 ± 0.26
	57.07 ± 1.42
	0.56 ± 0.29

	Ag-BNO 02
	26.91 ± 1.38
	15.56 ± 1.03
	57.08 ± 0.31
	0.45 ± 0.14

	Ag-BNO 03
	26.44 ± 2.96
	16.47 ± 2.56
	56.50 ± 5.38
	0.59 ± 0.14

	Ag-BNO 04
	22.07 ± 4.56
	14.23 ± 1.87
	63.16 ± 6.39
	0.54 ± 0.04






3. Binding energy values derived from the deconvoluted core-level XPS spectra
Table S2. Binding energies correspond to constituent elements derived from the deconvolution of XPS core-level spectra.
	[bookmark: _Hlk220492173]Sample
	Binding energy (eV)

	
	Bi
	Nb
	O 1s
	Ag

	
	4f5/2
	4f7/2
	3d3/2
	3d5/2
	OI
	OII
	OIII
	3d3/2
	3d5/2

	BNO
	163.94
	158.62
	208.96
	206.24
	529.46
	531.97
	533.44
	-
	-

	Ag-BNO 01
	164.41
	159.09
	209.46
	206.75
	529.89
	531.38
	533.27
	None
	None

	Ag-BNO 02
	164.16
	158.84
	209.24
	206.49
	529.67
	530.28
	-
	None
	None

	Ag-BNO 03
	164.16
	158.96
	209.39
	206.63
	529.54
	531.47
	533.23
	None
	None

	Ag-BNO 04
	164.41
	159.09
	209.43
	206.70
	529.86
	531.71
	-
	None
	None



4. Calculated X-ray diffraction (XRD) patterns and corresponding optimized crystal structures
[image: ]
Figure S2. Calculated X-ray diffraction (XRD) pattern and optimized crystal structure of pristine Bi₂₄Nb₈O56 (a) and Ag2Bi₂₄Nb₈O56 (b).

5. Plots of reaction kinetics for photocatalytic Rh B degradation
[image: ]
Figure S3. Plots of reaction kinetics for the photocatalytic degradation of Rhodamine B using BNO, Ag-BNO 01, Ag-BNO 02, Ag-BNO 03 and Ag-BNO 04.
6. Crystal structures and physical properties of Ag-BNO 01 after photocatalytic H2 evolution test
[image: ]
Figure S4. X-ray diffraction patterns of Ag-BNO 01 obtained before and after photocatalytic H2 evolution experiments (a). SEM micrograph at low (b) and high magnification, along with the corresponding EDS elemental mapping (c), of Ag-BNO 01 following photocatalytic test. FT-IR spectra of fresh Ag-BNO 01 and the sample used after photocatalytic H2 evolution experiments (d).
7. Transient absorption spectroscopy

[image: ][image: ]
Figure S5. Transient absorption decay kinetics of (a) BNO and (b) Ag-BNO 03. Measurements were carried out at probe wavelengths from 500 to 1000 nm from the 10 μs to 1 s timescale. Samples were excited using a 355 nm laser pulse (~288 μJ.cm-2 per pulse, repetition rate of 0.7 Hz, ~7 ns pulse width).
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Figure S6. Transient absorption spectra of (a) BNO and (b) Ag-BNO 03. Spectra were measured from 500 to 1000 nm and are shown at select timescales from 10 μs to 125 ms. Samples were excited using a 355 nm laser pulse (~288 μJ.cm-2 per pulse, repetition rate of 0.7 Hz, ~7 ns pulse width).
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Figure S7. A comparison of the transient absorption spectra of all samples at select times (a) 10 μs, (b) 25 μs, (c) 100 μs and (d) 10 ms. Spectra were measured from 500 to 1000 nm and samples were excited using a 355 nm laser pulse (~288 μJ.cm-2 per pulse, repetition rate of 0.7 Hz, ~7 ns pulse width).

[image: ]
Figure S8. A comparison of the transient kinetics seen at the probe wavelength of 900 nm for all samples. The left y-axis (columns) shows the degree of transient absorption (ΔO.D. %) seen at 10 μs after the laser pulse and the right y-axis (scatter-line plot) shows the value of the fitting parameter α, when the transient decay kinetics was fit to a power law decay model ΔO.D. (%) = A.tα, where t is the time after the laser pulse, and A and α are fitting constants. Samples were excited using a 355 nm laser pulse (~288 μJ.cm-2 per pulse, repetition rate of 0.7 Hz, ~7 ns pulse width).
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