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Calculation method of the percentages of different crystal planes in these TiO2 nanocrystals:

Based on Wulff Construction, we can built the ideal crystal models, by the TEM images and results

of previous reports we can get the geometrical parameters of different TiO, nanocrystals.'-

(1) TiO2{001}

There are two kinds of crystal planets exposed in TiO2{001}: {001} and {101}. The figure below

is the geometrical models of TiO2{001} nanocrystals.
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(2) TiO2{100}

There are three kinds of crystal planets exposed in TiO2{100}: {100}, {001} and {101}. The figure

below is the geometrical models of TiO2{100} nanocrystals.
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(3) TiO:2{101}

There are two kinds of crystal planets exposed in TiO2{101}: {001} and {101}. The figure below

is the geometrical models of TiO2{101} nanocrystals.
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Table S1. Au particle-size distributions, Au content and the apparent activation energies (Ea) of

various Au/TiO; catalysts.

Catalysts Size<2nm Size:2-5nm  Sijze>5nm  Au content Ea

(wt. %) ( kJ/mol)

0.2%- Au/TiO2{001} 34% 54% 12% 0.19 28.4+1.6
0.5%- Au/TiO2{001} 40% 47% 13% 0.48 29.043.1
1%- Au/TiO2{001} 40% 45% 15% 0.99 28.143.9
2%-Au/ TiO2{001} 38% 22% 40% 1.96 30.643.3
5%-Au/ TiO2{001} 4% 41% 55% 5.10 29.94+.7
0.2%- Au/TiO2{100} 34% 66% 0 0.21 44.634.6
0.5%- Au/TiO2{100} 33% 67% 0 0.50 4714825
1%-Au/ TiO2{100} 32% 68% 0 0.90 47.843.9
2%-Au/ TiO2{100} 44% 56% 0 1.80 43.242.9
5%-Au/ TiO2{100} 36% 64% 0 4.73 44.444.6
0.2%- Au/TiO2{101} 55% 45% 0 0.21 45.142.6
0.5%- Au/TiO2{101} 58% 42% 0 0.51 48.043.0
1%-Au/ TiO{101} 62% 38% 0 0.92 48.244.2
2%-Au/ TiO2{101} 36% 64% 0 1.84 47.043.5
5%-Au/ TiO2{101} 35% 60% 5% 4.6 38.040.6
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Figure S1. F 1s, S 2p and Cl 2p XPS spectra of (A) TiO{001}; (B) TiO2{100}; (C) TiO2{101}.
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Figure S2. XRD patterns of various Au/TiOz and TiO. catalysts.
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Figure S3. Au 4f, Ti 2p and O 1s XPS spectra of various Au/TiO; catalysts: (A) Au/TiO2{001};

(B) Au/TiO>{100}; (C) Au/TiO2{101}.
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Figure S4. EPR spectra of TiO2{001}, TiO2{100} and TiO.{101}.
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Figure S5. The DFIFTS spectra of as-synthesized Au/TiO> catalysts.

S10



-11 -
A AUTIO(00T} = 0.2% B AUTIOf100}  wo02%| C AUTIO{101} :
2 n 0.2%
124 ° 0.5% .
1% A
3 v 2% v 121
_ 5 5% ‘7 4 3
213§ o
4 X -
° ' 8
5 =131
£ 13
£ 144 £
) 144
-15 . . 154 — ; . . . : ; .
0.0020 00025 00030  0.0035 00028 00030 00032 0.0034 00028  0.0030 00032 0.0034
1T (KD 1T (K" 1T (K

Figure S6. The Arrhenius plots of various Au/TiO> catalysts.
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