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Figure S1. FESEM of mesoporous TiO,, Ag/TiO,, Cu/TiO,, and Ag-Cu/TiO,nanocomposites: A)
TiO,, B)TiAg-1, C) TiCu-1, and D) TiAgCu-1

It is evident from the FESEM images that both TiO, and metal incorporated
TiO,nanocomposites are composed of nearly spherical shaped particles, which are
interconnected with each other to form a disordered mesoporous network structure.Although
some agglomeration of particles are observed possibly due to the van der Waals forces of
interaction between the particles, the segregation of metal nanoparticles as separate entity
was not apparent on the metal/TiO, surface suggesting that the metal species are in a highly
dispersed state and/or partially incorporated in the TiO, lattice.!
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Figure S2. HRTEM-EDS measurements carried out with TiAgCu-1. Very fine distribution of Cu and
Ag, and without any clustering underscores the abundance of Schottky junctions.

Table S1: Impedance parameters of the electrical circuit fitting (model R (CR)

Catalysts R / Q R/ Q Ca/ uF
TiO, 0.80 329.00 163
TiCu-1 0.59 142.70 300.9
TiAg-1 0.31 99.21 438.6
TiAgCu-1 0.28 27.69 451.4




Table S2: XPS and XAES Parameters of TiCu and TiAgCuPhotocatalysts and Cu/Ti, Ag/Ti surface
atomic ratio

Photocatalyst | BEof BE of Cu BE of Ols KE of a (Cu) Cu/Ti Ag/Ti Surface
Ti2p;, 2psn(eV) Ag3ds, (eV) CuLMM (eV) surface Ratio
3(S0OC) 3(S0OC) 3(S0OC) (eV) ratio(Bulk (Bulk Ratio)
(eV) (eV) (eV) Ratio)

TiCu-1 458.8 932.6(1 | - 529.6 | 918.7 1851.37 | 0.029 -

(5.7) 9.7) (0.012)

TiAgCu-1 | 458.7 932.8 367.5 | 529.4 | 918.9 1851.3 0.040 0.037
.7 |0 (6.0) (0.003) | (0.006)

TiAgCu-2 | 458.9 932.8 367.7 |529.6 | 918.7 1851.3 0.028 0.015
(5.8) (20) (6.0) (0.006) | (0.004)

TiAgCu-3 | 458.8 932.7 367.5 | 529.6 | 918.9 1851.6 0.060 0.018
.7 |0 (6.0) (0.009) | (0.002)

2 (SOC) indicates spin orbit coupling constant. YAg/Ti, ®Cu/Ti bulk atomic ratios calculated are provided in the parenthesis.

The Modified Auger parameter (o) is calculated according to the following equation?.
o= hv+ ( KE CLILMM_ KE Cu 2p3/2) [1]

where KE Cupym and KE Cu 2p;, are the kinetic energies of Auger electron and Cu 2p;3,
level.
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Figure S3. Variation of rate of hydrogen production with Ag/Cu surface ratio



Table S3: Comparative hydrogen evolution from thin film and powder form of various photocatalyst

Photocatalyst | H, production H, production
(Powder form)mmolh-'g! | (Thin film form)mmolh-'g!

TiO, 0.15 0.16
TiAg-1 1.07 4.59
TiCu-0.5 0.69 2.08
TiCu-1 0.56 1.70
TiCu-5 0.30 1.27
TiAgCu-1 1.34 6.67
TiAgCu-2 1.21 5.05
TiAgCu-3 1.29 5.95

Table S4: Comparative hydrogen evolution from thin film and powder form of TiAgCu-1 at different
catalyst amount

Amount of TiAgCu-1 H, (mmolh-'g) H,(mmolhg)
(mg) Powder Thin film
0.5 1.20 6.12
1 1.34 6.67
2 1.42 6.05
5 1.27 3.45
25 0.78 1.56

We optimized the loading of the photocatalyst by performing activity measurements using
0.5, 1, 2, 5, and 25mg of TiAgCu-1 catalyst in both thin film and powder form and the results
are provided in Table S4 in the supporting information. The optimized amount for thin film
is 1 mg and with higher or lower amount of catalyst loading the activity declines and our
results are in agreement with previous reports. We used 1 mg powder catalyst for
comparison purpose though 2 mg loading also show marginally higher activity, but within the
10% error margin. Note that in powder case also the decline of photocatalytic activity with
higher amount of catalyst loading is clear.



Table S5: Hydrogen production activity of selected catalyst under visible light

Photocatalyst H, yield under visible light
(mmol/h/g)
TiO, 0
TiAg-1 3.1
TiCu-0.5 1.5
TiCu-1 1.2
TiCu-5 0.6
TiAgCu-1 4.8
TiAgCu-2 3.4
TiAgCu-3 3.9
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Figure S4. Wide angle XRD patterns of mesoporous TiO,, TiCu-0.5, TiCu-0.25, TiAg-1,TiAg-0.75
and TiAgCu-1 nanocomposites.

Table S6: Atomic mass percentage of elements in TiAgCu-1 catalyst from HRTEM EDS analysis

Elements Ti 0) Ag Cu
Atomic 33.06 66.65 0.19 0.10
percentage
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