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Table S1. XRF results of Pt/TiO2 catalysts. 

Sample Pt (wt %) TiO2 (wt %) I (wt %)
1PtNP 1.24 98.76 -
1Pt1 1.18 97.86 0.95

1Pt1-H2 1.13 98.50 0.36
1Pt1-Ar 1.18 98.18 0.64

Table S2. ICP-OES results of Pt/TiO2 catalysts. 

Sample Theoretical Pt Loading 
(%) Actual Pt Loading (%)

1PtNP 1 0.95
1Pt1 1 0.89
2PtNP 2 1.53
2Pt1 2 1.55

Table S3. The Pt/Ti atomic ratio, Ti3+ and Ti4+ percentage in 1 wt% and 2 wt% samples, obtained from XPS 
data.

Samples Pt/Ti (atomic ratio) Ti (III) Ti (IV)
1PtNP 0.010588 3.72% 96.27%
1Pt1 0.020079 2.53% 97.47%
2PtNP 0.016158 4.15% 95.85%
2Pt1 0.056355 2.07% 97.93%

Table S4. Calculated CO binding energy on Pt1-(I)m-CO (m=1-4). A positive convention is used for 
favorable binding. (Ebind,CO = Esystem + ECO(gas) – Esystem+CO)

Number of  I● introduced 
on Pt1-CO

Ebind,CO (per CO)
(eV)

1 2.19
2 3.06
3 2.88
4 1.80

Table S5. Calculated CO vibrational frequencies and Bader charge value of Pt for the configurations 
shown in Figure 3. 

Ptn Ptn-(I)2n v (cm-1) bader Pt v (cm-1) bader Pt
1 2084 0.12 2110 0.34
2 2055 -0.13 2079 0.11
3 2039 0.06 2085 0.14
4 2025 0.03 2099 0.40



Figure S1. AC-HAADF-STEM images of (a) 2PtNP, (b) 2Pt1, and (c) FTIR spectra of CO adsorption of 
2PtNP and 2Pt1.  
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Figure S2. XRD patterns of Pt/TiO2 catalysts before and after redispersion.



Figure S3. The Pt LIII-edge XAS and Pt 4f XPS data of the 2 wt% Pt/TiO2 catalysts. (a) Normalized XANES 
spectra and (b) the Pt 4f XPS spectra.

Figure S4. The Ti 2p XPS spectra of 1 wt% and 2 wt% Pt/TiO2 catalysts.



Figure S5. Catalyst thermal stability. (a) MS spectra of 1Pt1 sample upon thermal treatment under inert gas 
at 250 °C. Reaction conditions: 100 mg catalyst, 50 ml/min He. (b) FTIR spectra of CO adsorption of 1Pt1-
H2 and 1Pt1-Ar.  
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Initial rate (h-1):
1Pt1: 8.16 ± 1.52
1PtNP: 4.36 ± 0.06

Figure S6. Measurement of the initial activities of 1Pt1 and 1PtNP. The p-Xylene production was calculated 
by mole of p-Xylene produced over mol of surface Pt. Reaction conditions: 0.088 M 4MBA, 20 mL iso-
propanol (IPA), 100 mg catalyst, 100 psi H2 and 160 psi N2 at room temperature, 180 °C.



Figure S7. (a) Catalytic performance of spent and regenerated 1Pt1 catalysts for HDO of 4MBA. Reaction 
conditions: 0.088 M 4MBA, 20 ml iso-propanol (IPA), 100 mg catalyst, 100 psi H2 and 160 psi N2 at 
room temperature, 180 °C, 2 h. (b) FTIR spectra of CO adsorption of 1Pt1-spent and 1Pt1-spent-R.


