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Figure S1. Spectra of Xenon lamp coupled with a cut-off filter (1 > 420 nm).
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Figure S2. SEM-EDX mapping of sample Lag,Bag sTaO, N, (x = 0.8).
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Element Wt.% At%
Ta 58.3 51.6
La 8.8 10.1
Ba 32.9 38.3
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Figure S3. SEM-EDX element analysis of sample Lag,BaysTaO, N>, (x = 0.8).
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Figure S4. Transmission electron microscopy (TEM) and high-resolution transmission electron
microscopy (HRTEM) images of (a, d) LaTaON, (x = 0.0), (b, €) Lag,Bag3sTaO, 1Ny, (x = 0.8)

and (c, f) BaTaO,N (x = 1.0).
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Figure S5. X-ray photoelectron spectra of sample La;.Ba,TaO,;N,, (0 <x, y < 1): (a) La 3d

state; (b) Ba 3d state.
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Figure S6. Nitrogen adsorption-desorption isotherms of freshly prepared sample powder La;.

Ba,Ta0, N, (0 <x, y < 1), the calculated BET surface area and FWHM of XRD are tabulated

on table S2.
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Figure S7. Photocatalytic oxygen evolution for Lag,BaggTaO,.Na., (x = 0.8) loaded with 2 wt%
Co0, under visible light illumination (4 > 420 nm), sodium persulfate (0.05 M) or silver nitrate

aqueous solution (0.05 M) was used as a sacrificial agent.
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Figure S8. XRD pattern of Lag,Bag sTaO,. N, (x = 0.8) before and after oxidation treatment.
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Figure S9. Observed and calculated XRD pattern of Lag,BaggTaO,+ Ny, (x = 0.8) after

photocatalytic experiment (R, = 4.05%, R,,, = 3.10%, x° = 1.085).
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Figure S10. X-ray photoelectron spectra of Lag,BaggTaO,+ Ny, (x = 0.8) before and after

photocatalytic experiment.
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Figure S11. (a) Linear sweep voltammetry (LSV) and (b) impedance spectra for photoelectrode

fabricated from samples LaTaON, (x = 0.0), Lag,Bag sTaO,{N»., (x = 0.8) and BaTaO,N (x = 1.0).

Table S1. BET surface area and FWHM of samples La;_Ba, TaO, N, (0 <x, y < 1).

X BET surface area (m*g) FWHM of main peak  (°)
0.0 22.1 1.2
0.2 17.8 1.1
0.4 12.0 1.1
0.6 8.9 0.9
0.8 9.3 0.5
1.0 1.8 0.2

Table S2. Element content from oxygen and nitrogen analysis and the deduced chemical formula

O content (wt.%)

N content (wt.%)

Chemical formula

0.8

9.1

72 Lao_zBao_gT

a0 67N 33
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Table S3. XPS data on the peak fitting analysis for Ta 4f

X Element state FWHM (eV) Position (eV) Area Position (eV) Area
0.0 Ta* 1.25 26.07 26894.76 24.17 35859.68
Ta’* 1.86 27.25 30463.74 25.35 40618.32
0.2 Ta** 1.32 26.12 24346.02 24.22 32461.36
Ta>* 1.60 27.44 27272.83 25.54 36363.77
0.4 Ta** 1.33 26.10 11946.99 24.20 15929.32
Ta>* 1.86 27.29 22989.45 25.39 30652.60
0.6 Ta* 1.35 26.17 19934.93 24.27 26579.91
Ta>* 1.65 27.38 30959.82 25.48 41279.77
0.8 Ta* 1.21 26.15 8734.036 24.25 11645.38
Ta’* 1.87 27.31 21443.53 25.41 28591.37
1.0 Ta* 1.21 26.32 6102.065 24.42 8136.086
Ta%* 1.85 27.40 18954.80 25.50 25273.07
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Table S4. Peak positions on XPS analysis for La, Ba, Ta, O and N

Element state Peak position (eV) Element state Peak position (eV)
La3* 836.5 (3ds)) Ta** 24.3 (4f7)
La’* 839.8 (3ds,) Ta* 26.2 (4f5)
La’* 853.0 (3d3,) Ta>* 25.4 (4f72)
La3* 856.9 (3d3)) Ta>* 27.3 (4fs2)
Ba?* 796.7 (3d3/) OH- 531.6 (2p)
Ba?* 781.3 (3ds;) o~ 529.7 (2p)

N3 395.6 (1s)

Table SS. Unit parameters for Lag,BagsTaO,. N>, (x = 0.8) after photocatalytic experiment,

standard deviation is included in the parenthesis.

Space

x aroup a) b cA)  BC) BLA) 4(C) VA
0.8  Pm3m 4'10)35(1 4.1035(1) 4.1035(1) 90  2.0518(1) 180 69.099(2)
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Table S6. O, evolution of some typical oxynitride and non-oxynitride photocatalysts under visible

light illumination (4 > 420 nm)

Photocatalyst Co-catalyst 05 (umol h'!) Ref.
LaTaON, - 5.0 1
SrTaO,N 2 wt% CoOy 22.5 2
CaTaO,N - 2.9 3
BaNbO,N 2 wt% CoOx 15.3 4

RbPb,Nb;Oy - 1.3 5

WO; PtO, 24.0 6
BiVO, - 15.0 7

Table S7. Photocurrent densities (1.23 V vs. RHE) of Lag,Bag3TaO,+1N,., (x = 0.8) compared

with other compounds under visible light illumination (4 > 420 nm)

Photocatalyst photocurrent density (LA) Ref.
Lag,BagsTa0O,+ Ny, 10.4 Our work
LaTaON, 2.3 8
CaTaO,N 9.2 9
CuWO, ~200 10
SrTaO,N 8.6 11
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