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Fig. S1. Experimental XRD pattern of TiO2 NSs and the standard XRD pattern of a-TiO2 

(JCPDS-021-1272).

Fig. S2. XRD pattern of PdZn/C and the standard XRD pattern of PdZn (JCPDS-006-0620).
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Fig. S3. Raman spectra of TiO2 NSs and PdZn/TiO2-x NSs. 

Fig. S4. TEM images of (a) PdZn/C and (b) Pt/C. 
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Fig. S5. (a) Hydrodynamic voltammogramms at 1600 rpm of PdZn/TiO2-x NSs before and 

after potentiostatic HER measurement at -0.1 V vs. RHE in Ar-saturated (a) 0.5 M H2SO4 and 

(b) 1 M KOH solutions at 25 ºC.

Fig. S6. Nyquist plots of PdZn/TiO2-x NSs at -0.05 V vs. RHE before and after potentiostatic 

HER measurement in an Ar-saturated 0.5 M H2SO4 solution.
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Fig. S7. Cyclic voltammogramms of PdZn/TiO2-x NS, PdZn/C and Pt/C in Ar-saturated 0.5 

M H2SO4 electrolyte at a scan rate of 50 mV s−1.
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Table S1. Comparison of the HER and OER activity for the prepared PdZn/TiO2-x NS with 

the reported active electrocatalysts in alkaline solution.

Catalyst HER 

Overpotential 

(mV vs. RHE)

Tafel 

slope 

(mV 

Dec-1 )

OER 

Overpotential 

(mV vs. 

RHE)

Tafel 

slope 

(mV 

Dec-1 )

References

TiO2@Co9S8 139 65 240 55 [1]

NiCo2O4(2:1)/TiO2 185 120 309 55 [2]

NiCo2O4/Ti4O7 398 64 - - [3]

CoSCo(OH)2@aMoS2 

+x/NF

143 68 380 68 [4]

Ni0.9Fe0.1/NC 231 111 330 45 [5]

Ti3C2@mNiCoP 127 103 237 104 [6]

Co3.2Fe0.8N/MNC-100 504.2 250.83 350 131 [7]

PdP2@CB 35.4 42.1 270 78.6 [8]

PdZn/TiO2-x NS 64 68 460 115 Present 

work
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