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Supporting	Information	

 

Figure S1: All discharge profiles for each additive with linear fits of the final 3 hours. 

 

 



 



Figure S2: Charge potential (black line) with DEMS signal for O2 (red dots) and H2 (blue dots) for each charge 
cycle without additives and for each additive in the order of No additive, Ag, Bi, In, In/Bi. The vertical blue lines 
indicate what values are used to estimate production H2 and O2 production. The average production includes 
the data point that the lines crossed and the five data points to its right.  The gas evolution during headspace 
gas purging before the charging starts is not included in any of the production numbers. Additionally, there are 
3 data points taken at a faster sampling rate before and after charge. These are not used in any values in the 
article and has the primary purpose of checking the purging is correct. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Differential Electrochemical Mass Spectrometry (DEMS) data for O2 and H2 measured in µmol/h for Zn-
air batteries with additives during each hour of charge. 

 
No Additive Ag Bi In In+Bi 

 
O2 H2 O2 H2 O2 H2 O2 H2 O2 H2 

1 Charge 4.8 3.4 4.4 4.7 4.2 4.6 4.6 1.6 7.1 2.2 

16.1 4.3 15.6 6.6 16.3 5.7 16.1 2.5 18.3 1.6 

20.8 4.7 20.3 7.3 22.2 6.5 21.7 3.1 21.4 1.5 

22.1 5.0 21.2 7.6 24.1 7.5 23.3 3.8 22.0 1.7 

2 Charge 6.1 7.8 4.5 2.5 6.2 5.5 6.1 1.0 6.5 1.9 

18.0 9.7 14.9 4.0 19.2 7.0 18.8 1.8 18.1 1.6 

21.6 9.9 17.9 4.7 23.5 8.0 23.0 2.5 21.1 1.1 

22.4 9.8 17.8 4.9 24.2 9.4 24.4 3.2 21.8 1.2 

3 Charge 6.3 6.9 3.7 2.1 4.8 6.1 6.4 1.4 N/A N/A 

18.1 8.5 13.9 3.4 17.1 7.6 19.3 2.2 N/A N/A 

21.6 8.7 17.6 3.9 22.4 8.2 23.5 2.8 N/A N/A 

22.3 8.5 18.1 4.5 24.2 8.8 24.6 3.4 N/A N/A 



 

 

Figure S3: Segregation energy of a doping element in Zn (0001). The segregation energy is defined as the 
illustration to the left suggests; Eseg = E(dopant in surface layer) – E(dopant in subsurface layer). Red points are 
with a single OH adsorbed, as shown, corresponding to a coverage of ¼, black points are with no adsorbate. 
The computational cell has 2x2 atoms in each of the 6 layers. During relaxation all slab atoms are fixed so only 
the adsorbate can relax. This is done due to the small unit cell in which a single doping element corresponds to 
a large doping concentration and can as such induce great rearrangement of the Zn making the comparison 
between different doping elements impossible. All computational parameters are equal to the ones in the main 
paper, except the k-point sampling which is here (6, 6, 1). 



 

Figure S4: Free energy diagram of a Ag doped Zn surface 


