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Figure S1. HR-TEM images of the H+/Ir/K2LaTa2O6N-T. 
 
 

 
Figure S2. Spectral irradiance of the light source used in this work: 300 W Xe lamp fitted with a CM-1 
cold mirror and a L42 cutoff filter. The light intensity was 0.20 W cm–2 at the wavelength range of 400–
700 nm. 
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Figure S3. XRD patterns for CsLaTa2O7-T. The # marks indicate unknown impurities. The reference 
data for CsLaTa2O7 is not shown, because it is not available. Nevertheless, the XRD patterns of the 
obtained products are identical to those reported previously (Ref. 35). 
 
 

 
Figure S4. SEM images of CsLaTa2O7-T. 
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走査電子顕微鏡(SEM)観察 

 

 

Figure 3-6. 焼成温度 T(T = 873 – 1673 K)を変化させ合成した CsLaTa2O7-T の

SEM像．スケールバー: 5 Pm． 

 

SEM像を Figure 3-6に示す．CsLaTa2O7-Tは T値の増加に伴って，1次粒子径

が大きくなっており結晶性が向上していることがわかった．また，いずれの

CsLaTa2O7-T においても 1 次粒子が凝集した 20 Pm 程度の巨大な 2 次粒子を形

成していることが SEM観察によって明らかとなった． 

また SEM-EDS から求めた CsLaTa2O7-T 中の元素比を Table 3-1 に示す．

CsLaTa2O7-T の合成は，量論比の 1.5 倍量の Cs を加えて合成しているため，組

成式での量論比(Cs/Ta = 1/2)より多くの Csが観測された．T値が大きくなるにつ

れて，Csの蒸発により Cs/Ta比が小さくなることが確認された． 
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Figure S5. Result of XPS curve fitting analysis. The original data is shown in Figure 5. The peak 
positions of the Ta species having different oxidation states, as determined in this work, are close to those 
reported previously (Phys. Chem. Chem. Phys. 2014, 16, 5755–5762). 
 

 
Figure S6. (a) Ta L3-edge XANES spectra and (b) their magnification around the white line in 
K2LaTa2O6N-T and KLaTa2O7-1473. 
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Figure S7. UV-visible DRS spectra of KLaTa2O7-T. 
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Table S1. Elemental compositions for KLaTa2O7-T determined by EDS. 

KLaTa2O7-T Atomic ratio 

K/Ta Cs/Ta La/Ta 

873 0.46±0.04 0.05±0.02 0.55±0.08 
1073 0.55±0.04 0.02±0.01 0.58±0.04 

1273 0.53±0.03 0.02±0.01 0.52±0.05 
1473 0.52±0.01 0.02±0.01 0.56±0.06 

1673 0.27±0.11 0.29±0.12 0.54±0.04 
Ideal 0.5 0 0.5 

 
Table S2. Surface atomic ratios for K2LaTa2O6N-T determined by XPS. 

K2LaTa2O6N-T Atomic ratio 

K/Ta Cs/Ta La/Ta N/Ta 

873 1.67 0.02 0.39 0.10 
1073 1.28 0.01 0.46 0.26 

1273 1.58 0.01 0.44 0.58 
1473 1.33 0.02 0.48 0.28 

1673 1.15 0.21 0.46 0.58 
1673* 1.21 N.D. 0.54 0.75 

Ideal 1 0 0.5 0.5 

 
Table S3. Initial rates of H2 evolution over H+/Ir/K2LaTa2O6N-T.a 

H+/Ir/K2LaTa2O6N-T H2 evolution rate / µmol h−1 

873 8.4 

1073 9.4 
1273 12.7 

1473 13.0±1.1 
1673 1.6 

1673* 0.9 
a Data from Figure 7. 


