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Fig. S1 FTIR spectra of TiO2-SiNH2-PW11Pt2 before and after photocatalytic 

hydrogen evolution reaction. 



Fig. S2 SEM image of TiO2-SiNH2-PW11Pt2 at different resolution of (a) 400 nm and 

(b) 800 nm. (c) The essential elemental mapping images. 
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Fig. S4 The plots of (αhυ)2 vs. photon energy of TiO2-Pt.



Fig. S5 CVs of PW11Pt2 in dimethyl sulfoxide containing 0.1 M Bu4NPF6 at a scan 

rate of 50 mV/s.



Fig. S6 (a) UV-vis diffuse reflection spectra of PW11Pt2. (b) The plots of ln(hυ-Eg) vs. 

ln(αhυ) of PW11Pt2.



Fig. S7 Mott–Schottky plots of (a) TiO2, TiO2-NH2 and (b) TiO2-NH2-PW11Pt2.



Fig. S8 Gas chromatogram of reaction solution (after particating in 48 h of 

photocatalytic reaction), aqueous solution of formaldehyde (containing 8% methanol 

to prevent formaldehyde polymerization) and methanol.



Fig. S9 EDS spectrum of TiO2-SiNH2-PW11Pt2.

Table S1 The proportion of elements measured from EDS.

Element apparent 
concentration

K ratio Wt% Wt% 
Sigma

At%

C K 0.58 0.00580 5.37 0.16 12.75
N K 0.00 0.00000 0.00 0.00 0.00
O K 1.42 0.01241 27.42 0.39 48.92
Si K 0.03 0.00030 0.18 0.11 0.19
P K 0.01 0.00013 0.08 0.07 0.07
Ti K 10.13 0.10133 62.80 0.46 37.42
W M 0.43 0.00433 3.51 0.27 0.55
Pt M 0.08 0.00080 0.64 0.22 0.09
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Table S2 Comparison of POM-TiO2 photocatalytic systems.

Catalyst Photosensitizer Co-catalyst Electron donor
Hydrogen 

evolution rate
Reference

K10Na12[{Co3(B-β-

SiW9O33(OH))(B-β-

SiW8O29(OH)2)}2]·49H2O

Colloidal TiO2 K2PtCl4 Polyvinyl alcohol 9.3 μmolg-1h-1 [1]

α-K8[SiW11O39]·8H2O/ TiO2 Eosin Y 1.0 wt% Pt TEOA 1.3 mmolg-1h-1 [2]

α2-K10P2W17O61·15H2O  Pt/TiO2 Glycerol 29.0 μmolg-1h-1 [3]

Cs3[PW11O39{cis-

Pt(NH3)2}2]·8H2O
TiO2  EDTA·2Na 31.7 μmolg-1h-1 [4]

K14[O{ReV-(OH)(α2-

P2W17O61)}2]·21H2O
TiO2  EDTA·2Na 3.96 μmolg-1h-1 [5]

K14[O{ReV-(OH)(α2-

P2W17O61)}2]·21H2O
TiO2 Pt EDTA·2Na 80.3 μmolg-1h-1 [6]

TiO2-SiNH2-PW11Pt2 P25  Methanol 4.5 mmolg-1h-1 This work




