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Fig. S1 TEM images of Pd@TiO2 (inset: size distribution of the Pd NPs).

Fig. S2 UV-vis spectra of the 4-NP hydrogenation reaction at a certain time interval over TiO2.
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Fig. S3 The relation of lnAt/A0 versus time for the hydrogenation of 4-NP over four different temperature 

(A) and Plots of lnk against T-1 (B) over Pd@TiO2. 

Fig. S4 Pd3d XPS spectra of the used Pd@WN-TiO2 catalyst.



4

Fig. S5 Catalytic pathway of 4-NP to 4-AP over 1.0wt%Pd@WN-TiO2 in the presence of NaBH4. 
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Table S1. The performance of our Pd@WN-TiO2 and recent reported noble metal-based catalysts.

No Catalyst

Noble metal

Content (wt%)

C4-NP

(mmol/L)

Time

(S)

K

(S-1)

References

1 Pd@WN-TiO2 1.0 0.23 180 1.07×10-2 This work

2 PPy/TiO2/Pd 2.1 0.11 420 1.22×10-2 1

3 Pd/ZnO 3.39 0.11 720 5.8×10-3 2

4 Pd-Ni/rGO 30 0.5 720 2.66×10-3 3

5 Ag/SiO2 5.46 0.02 780 3.2×10-3 4

6 Pd@Fe3O4 1.58 0.1 300 0.354 5

7 Au/g-C3N4-6 6.0 0.072 480 0.356 6
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Support, Ind. Eng. Chem. Res., 2018, 57, 13055-13064.
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Environ., 2017, 202, 430-437. 
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Table S2. Comparison of the activation energies for recent reported noble metal catalysts.

No Catalyst
Noble metal

Content (wt%)

C4-NP

(mmol/L)

Time

(S)
Ea(kJ/mol) References

1 Pd@WN-TiO2 1.0 0.23 180 38.2 This work

2 Ag@Pt/sepiolite 2 0.2 900 69.02 1

3 SPB-30-Pd9 - 0.1 1200 44 2

4 Pd/TiO2-BT 1.0 0.25 120 45.6 3

5 Pd/TiO2-FT 1.0 0.25 120 43.1 3

6 Pd/Al2O3 0.6 0.1 3600 43 4

7 Au@Pd - 0.17 - 43.32 5

8 Pt/MSPB 9.57 0.11 900 49 6
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