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pH dependence of the potential for the NiII/NiIII redox transition: comparison between Fe-free 
and Fe-containing electrolytes

Figure S1. a) CVs of NiOOH acquired in purified (Fe-free) electrolyte, showing the changes in the NiII/ NiIII redox 
transition with the pH. Scan rate:  0.01 V/s.  b) Position of the oxidation and reduction peaks for the NiII / NiIII redox 
transition (Ep,a / Ep,c) in a) as a function of pH.  c) CVs acquired in unpurified Fe-containing electrolyte, showing the 
changes in the NiII/ NiIII redox transition with the pH. Scan rate:  0.01 V/s. d) Position of the oxidation and reduction 
peaks for the NiII / NiIII redox transition (Ep,a / Ep,c) in c) as a function of pH.



S3

Capacitance-corrected OER activity of NiOOH as a function of pH

Figure S2. OER activity obtained from the average of the current measured in the forward and backward scan in the 
polarization curves of NiOOH deposited on Au (capacitance-corrected). Measurements at pH’s 11 – 13 were performed 
at constant ionic strength, adjusted to 0.1 M with NaClO4 except for pH 13, that solution was NaOH   0.1 M.
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The catalytic activity of NiOOH towards OER: the effect of iron impurities in the electrolyte

Figure S3. Effect of iron impurities on the activity of NiOOH towards OER. Measurements at pH’s 11 – 13 were 

performed at constant ionic strength, adjusted to 0.1 M with NaClO4. Solutions at pH 13 and pH 14 were NaOH 

0.1 M and 1 M respectively. Scan rate:  0.01 V/s.  a) CVs measured in Fe-free electrolyte. b) CVs measured in Fe-

containing electrolyte. c) Capacitance-corrected activity of NiOOH towards OER as a function of pH, the activity 

was measured from the CVs a) and b) as the average of the backwards and forward current density at                  

1.8 V vs. RHE.
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Additional SERS spectra of NiOOH in the Fe-free electrolyte

Figure S4. SER spectra obtained at constant potential during the electrochemical oxidation of Ni(OH)2 and the 

subsequent OER on NiOOH at different pH’s. The ionic strength of the solution was fixed to 0.1 M with NaClO4. The 

left panel presents the spectra in the wavenumber region 300 – 800 cm-1 and the right panel presents the wavenumber 

region 800 – 1300 cm-1: a) pH 11.5, b) pH 14.0.
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SERS experiments in solutions prepared with H2
18O 
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Figure S5. SER spectra obtained at constant potential during the electrochemical oxidation of Ni(OH)2 and the 

subsequent OER on NiOOH at pH 13. The electrolyte was prepared in H2
18O. The left panel presents the spectra in the 

wavenumber region 300 – 800 cm-1 and the right panel presents the wavenumber region 800 – 1300 cm-1.
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Position of the Raman peaks of NiOOH in electrolytes prepared with H2
16O and   H2

18O

Table S1. Position of the Raman peaks associated with the vibrations (NiIII-O), (NiIII-O) and NiOO- as a 

function of the oxygen isotope in the electrolyte. The spectra were obtained in NaOH 0.1 M in potentiostatic 

conditions.

(NiIII-O) (NiIII-O) NiOO-

E (V vs. RHE)
16O 18O 16O 18O 16O 18O

1.65  481 + 1  459 + 3  561 + 1   530 + 5   1040 + 10   981 + 15  

1.7 482 + 1 460 + 1 561 + 1 531 + 3 1044 + 16 973 + 10

1.75 481 + 1 458 + 3 560 + 1 529 + 5 1044 + 15 982 + 14


