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Fig. S1 The photos of natural dyes in moldy aqueous form after several days.
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Fig. S2 The FTIR transmittance spectra of bare (T) and natural dye adsorbed TiO, (D#@T) samples in the frequency range of
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4000-400 cm™. The insets show the higher magnification of functional peaks at related wavenumber range.
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Fig. S3 The Cyclic voltammetry curves of extracted dyes at a scan rate of 20 mV.s™L.
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Fig. S4 The continuous CV cycles of D8 dye 50 times at 20 mV.s™* at the same potential range.



Table S1 Electrochemical data of natural dyes and calculated driving force energies. E¢: conduction band energy; Ey: valance
band energy; AE": electronic excitation energy; Eo,(D): oxidation potentials of electron and donor; Egeq(A): reduction
potentials of electron and acceptor; AG°: driving force.

sameles (5 o e (o
" D1 277 -495 218 055 -040 -123
D2 -3.16 -4.81 1.65 0.41 -0.40 -0.84
D3 -3.19 -4.86 1.67 0.46 -0.40 -0.81
D4 -3.22 -4.87 1.65 0.47 -0.40 -0.78
D5 -2.84 -494 2.10 0.54 -0.40 -1.16
D6 -2.61 -491 230 0.51 -0.40 -1.39
D7 -3.07 -4.97 1.90 0.57 -0.40 -0.93
D8 -3.39 -4.76 1.37 0.36 -0.40 -0.61

D9 -3.17 -5.01 184 0.1 -0.40 -0.83



Table S2 Decay parameters of natural dyes on a glass substrate. A; and A,: amplitude of each component; t; and T,:
corresponding lifetimes; (1): average lifetime; x2: fitting parameters; ker: rate constant.

2
Samples (k:nlts) (r::) (k:nzts) (r::) (<"TS>) X
" D2 436 204 660 065 160 118
D3 562 200 875 065 155 1.10
D4 270 212 494 056 150 1.21
D5 670 239 833 068 194 1.05
D7 781 192 109 072 150 1.16
D8 785 349 487 078 3.16 097

D9 1.84 0.38 4.12 0.17 0.27 1.04



