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Fig. S1 XRD of FTO substrate, CeO2 (250 p)/FTO, and CeO2 (250, 500 p)/Ce-
ZnO electrodes.



Fig. S2 XPS spectra of Ce-ZnO NWs: HR-XPS spectrum of Ce.



Fig. S3 (a) and (b) SEM images of CeO2/Ce-ZnO NWs electrode.



 

Fig. S4 LSV curves of Ce-ZnO and CeO2(10, 25, 100 p)/Ce-ZnO NWs electrode in 0.1 M KOH with 
0.1 M glycerol 



Fig. S5 LSV curves of ZnO NWs, Ce-ZnO, and CeO2/Ce-ZnO in 0.1 M KOH with(line)/without(dashed) 0.1 M glycerol



The above result was calculated using the following equation.

 =  /                                              (1)ƞ𝑐𝑡
𝐽𝐻2𝑂 𝐽𝑔𝑙𝑦𝑐𝑒𝑟𝑜𝑙

 =  /                                              (2)ƞ𝑠𝑒𝑝 𝐽𝑔𝑙𝑦𝑐𝑒𝑟𝑜𝑙 𝐽𝑎𝑏𝑠

The obtained photocurrent density, , could be represented as follows:
𝐽𝐻2𝑂
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𝐽𝐻2𝑂 𝐽𝑎𝑏𝑠 ƞ𝑠𝑒𝑝 ƞ𝑐𝑡

Since there is no hole injection barrier for glycerol oxidation ( = 1):ƞ𝑐𝑡

          =  ⨉                                             (4)   𝐽𝑔𝑙𝑦𝑐𝑒𝑟𝑜𝑙 𝐽𝑎𝑏𝑠 ƞ𝑠𝑒𝑝

Here,  is the photocurrent density measured with glycerol photo-oxidation and  is the photocurrent  𝐽𝑔𝑙𝑦𝑐𝑒𝑟𝑜𝑙 𝐽𝑎𝑏𝑠

density expected when absorbed photons are completely converted into current. Estimated  of ZnO NWs 𝐽𝑎𝑏𝑠

and CeO2/Ce-ZnO are about 2.83 and 5.31 mA/cm2, respectively

Fig. S6 (a) charge transfer efficiency and (b) charge separation efficiency of bare ZnO NWs and CeO2 (25 p)/Ce-ZnO 
photoanode.



Fig. S7 EIS spectra of bare ZnO NWs, Ce-ZnO, and CeO2/Ce-ZnO 
photoanode. Insert shows the equivalent circuit used for it.

Table S1 Comparison of charge transfer resistance results of photoanodes



Fig. S8 LSV curves of ZnO NWs, Ce-ZnO, and CeO2/Ce-ZnO photoanodes under 
chopped illumination.



Fig. S9. I-t curves of bare ZnO, Ce-ZnO and CeO2(25 p)/Ce-ZnO photoanode in 0.1 M KOH with 
0.1 M glycerol


