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Figure S1: Typical calibration procedure adopted with the standard addition method: (a) 
absorbance spectra and (b) the corresponding calibration for standard ammonia solutions.  

 

 

 

 

 



 

 
Figure S2: Linear sweep voltammetry curves acquired in the pressurized cell in saturated N2 at 
diƯerent pressure and temperature. 

 

 

Figure S3: SEM micrographs of Au/Ni foam (a) as prepared and (b) after chronoamperometry 
measurements at 60°C and 5bar. 



 

Figure S4: Ammonia moles (left axis) and yield (right axis), as a function of time of 
chronoamperometry, as produced by repeating four times the same experiment, with 
increasing time.  

 

 

 

 

 

 

  

 

 

 



 

Figure S5: Gibbs free energy for water splitting, aqueous ammonia synthesis in water and 
gaseous ammonia synthesis in water. 

 

 

 

 

 

 

 

Gibbs Free energy calculations 

ΔG = ΔH -TΔS 

Where H is the enthalpy and S the entropy. 

Enthalpy and Entropy as a function of temperature T have been calculated according to the Shomate 
equation, with the values available at the NIST website 
https://webbook.nist.gov/cgi/cbook.cgi?ID=C7732185&Mask=2 

 

ΔH298 = H − H°298.15= A*t + B*t2/2 + C*t3/3 + D*t4/4 − E/t + F − H 
ΔS = A*ln(t) + B*t + C*t2/2 + D*t3/3 − E/(2*t2) + G 
    
    H° = standard enthalpy (kJ/mol) 
    S° = standard entropy (J/mol*K) 
    t = temperature (K) / 1000. 
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The values adopted for the involved atomic species are the following: 

Liquid Water 

 

 

(ΔHT)H2O = ΔfH0
liquid + ΔH298 

For the water splitting reaction  (ΔHT)ws = (ΔHT)H2 + 0.5  (ΔHT)O2 - (ΔHT)H2O 

The same expression can be developed for the entropy, to obtain the Gibbs free energy for water 
electrolysis, as reported in Fig. S2. 

Hydrogen (gas) 

 



 

 

Oxygen (gas) 

 

 

 

 

 

 

Nitrogen (gas) 

 



 

Ammonia (gas) 

 

 

(ΔHT)NH3 = ΔfH0
gas + ΔH298 

For ammonia synthesis in water  (ΔHT)NH3 = (ΔHT)NH3 + 3/4  (ΔHT)O2 – 3/2(ΔHT)H2O – 0.5(ΔHT)N2 


