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The band edge of photocatalyst can are estimated according to the equations ahv=A(hv-E)"2,!
in which a, v, 4 and E, are absorption coefficient, light frequency, proportionality constant and
band gap, respectively. n = 1 and n = 4 decide the characteristics of the direct and indirect
transition in the semiconductor. Using an approximate £, value (3.95 €V) and the plot of In(ahv)
vs In(hv - E,) , we deduce the slope of Ag,Ta;O,; is about equal to 1 and the corresponding value
of n is 2. It indicates the Ag,Ta,O,; samples exhibits the indirect band gap as well as direct
transition characteristics.> Therefore, as shown the plots of (aAv)*™ vs hv, whenn =4 and n = 1,
the indirect and direct band gaps of Ag,Ta,O,; are 3.82 eV and 4.04 eV, respectively.

The band positions of Ag,Ta,01; can be calculated by the following empirical formulae:

Ecg=X-E.—1/2E,

Evg=Ecp + E,

where X is the absolute electronegativity of the atom semiconductor, expressed as the geometric
mean of the absolute electronegativity of the constituent atoms, which is defined as the arithmetic
mean of the atomic electron affinity and the first ionization energy; E. is the energy of free
electrons of the hydrogenscale (4.5 eV); E, is the band gap of the semiconductor; Ecg is the
conduction band potential and Evg is the valence band potential. The values of X, E,, Ecg, and Evg
of the Ta,0s and Ag,Ta,O,; samples are shown in Table S1.

Table S1 X, E,, Ecg, and Evg of Ag;Ta;,01; and Ta,Os samples
Semiconductor X(eV) EqeV) Ecp(eV) Eyg(eV)
Ag,Ta Oy 6.14  3.82 -0.27 3.55
Tay0s 6.34  4.00 -0.16 3.84




Mott-Schottky relationships on n-type and p-type semiconductors are expressed according to the

following equations:

1 2 KT
— = E—-E,) — —|,
c’ (eofé'oNd ][( ) €0 ] orniype
1 2 KT
—_= —E + Eg) — — |, f
c? (EOE‘E‘OM ][( N ﬂ’) € ] orp fype

Where C is the depletion-layer capacitance per unit surface area, Ny and N, are the donor and
acceptor densities, respectively, & is the permittivity of vacuum, ¢ is the dielectric constant of the
semiconductor, £ is the electrode potential, Fy is the flat-bandpotential, and KT/ey is the

temperature dependent term in the Mott-Schottky equation.
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Fig. S1 Dynamic curves of TOC concentrations in the degrading MB over the Ag,Ta O, sample
under UV-visible light.
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Fig. S2 Dynamic curves of RhB solution over the Ag,Ta,O,; and Ta,0s samples under UV-visible
light.
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Fig. S3 Dynamic curves of MO solution over the Ag,Ta,O,, and Ta,0O5 samples under UV-visible
light.
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Fig. S4 Absorbance variations of RhB solution over the Ag;Ta,O;; sample under UV-visible light.
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Fig. S5 Absorbance variations of MO solution over the Ag,Ta,O,; sample under UV-visible light.
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Fig. S6 Dynamic curves of RhB solution over the Ag;Ta,0;;, ZnO and TiO, samples under UV-
visible light.
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