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Table S1 Electrodeposition condition of of CoOxHy/TP, CozFe1–zOxHy/TP, and FeOxHy/TP

Table S2 HER and OER performances of CoOxHy/TP, CozFe1–zOxHy/TP, and FeOxHy/TP



Table S3 Operation conditions and performances of AEMWE using bifunctional 
Co65Fe35OxHy/TP and previously reported non noble metal-based electrodes



Fig. S1 EDS spectra for (a) CoOxHy/TP, (b) Co65Fe35OxHy/TP, (c) Co52Fe48OxHy/TP, (d) 
Co47Fe53OxHy/TP, and (e) FeOxHy/TP.



Fig. S2 XPS spectra of CoOxHy/TP, CozFe1–zOxHy/TP, and FeOxHy/TP.



Fig. S3 FESEM images of (a) bare TP, (b) CoOxHy/TP, (c) Co65Fe35OxHy/TP, (d) Co52Fe48OxHy/TP, 
(e) Co47Fe53OxHy/TP, and (f) FeOxHy/TP. Insets: corresponding images at a higher 
magnification.



Fig. S4 EDS mapping of Co65Fe35OxHy/TP. (a) FESEM image and elemental mapping images of: 
(b) O, (c) Co, and (d) Fe.



Fig. S5 Polarization curves of HER activity at 5 mV/s in 1.0 M KOH: (a) CoOxHy/TP, (b) 
Co65Fe35OxHy/TP, (c) Co52Fe48OxHy/TP (d) Co47Fe53OxHy/TP, and (e) FeOxHy/TP.



Fig. S6 Polarization curves of OER activity at 5 mV/s in 1.0 M KOH: (a) CoOxHy/TP, (b) 
Co65Fe35OxHy/TP, (c) Co52Fe48OxHy/TP (d) Co47Fe53OxHy/TP, and (e) FeOxHy/TP.



Fig. S7 Nyquist plot of each electrode measured at current density of (a) 10 mA cm–2 for OER, 
and (b) –10 mA cm–2 for HER.



Fig. S8 Comparison of OER/HER overpotential in alkaline condition.



Fig. S9 FESEM images of Co65Fe35OxHy/TP electrode. (a-b) pristine Co65Fe35OxHy/TP, (b) (c-d) 
Co65Fe35OxHy/TP after OER long-term stability test, (e-f) Co65Fe35OxHy/TP HER long-term 
stability test.



Fig. S10 XRD patterns of the Co65Fe35OxHy/TP after HER/OER stability test. 



Fig. S11 XPS spectra of pristine and after stability test for (a) survey peaks, (b) O 1s, (c) Co 2p, 
and (d) Fe 2p.



Fig. S12 Chronoamperometric curves for the AEMWE with bifunctional Co65Fe35OxHy/TP.



Fig. S13 Configuration of AEMWE single-cell.


