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Data collection and organization

To standardize the potential to the normal hydrogen electrode (NHE) reference, the following equations were

employed:

Enne(V) = Epg/aga + 0.199 (V) (S1)
Enug(V) = Escg + 0.244 (V) (S2)
Engg(V) = Egyg — 0.059 X pH (V) (S3)
Exitz (V) = Eygg/tigo — 0.140 (V) (S4)
Enge(V) = Eygg + 0.640 (V) (S5)
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Table S1. Description of the database features without feature preprocessing

Feature

Description

deposited_material

deposited_material

(elements)

WE?

WE (element)

electrolyte
El conc
pH

RE

onset_pot

0X_pot

0x_onset

current_density
A_concentration

scan_rate

chemical elements and substances deposited under a working electrode or self-supported;

may contain non-elementary features such as rGO, G, Org, CNT and OH

chemical elements deposited under a working electrode or self-supported

WE (substrate) where materials are deposited. It can be: carbon cloath (CC), copper foam
(CF), carbon paper (CP), fluorine doped-tin oxide (FTO), glassy carbon disc (GCD), glassy
carbon electrode (GCE), graphite electrode (GE), self-supported catalysts (SELF)

chemical identity of WE: for example, glassy carbon as C; FTO as F_Sn_O; copper foam

as Cu, etc.
electrolyte used in the electrochemical reaction
electrolyte concentration
the value of pH
reference electrode used
onset potential relative to the normal hydrogen electrode (NHE)

anodic peak potential (oxidation peak potential) relative to the normal hydrogen electrode

(NHE)

the disparity between the oxidation peak potential and onset peak potential calculated by

the difference between both potentials
current density (mA cm?)
concentration of the analyte

scan rate (mV s)




Table S2. Description of the non-elemental features and all 29 features used in the ML algorithms

Feature Description

El atomic number of the first catalyst element

E2 atomic number of the second catalyst element

E3 atomic number of the third catalyst element

E4 atomic number of the fourth catalyst element

El av the average value between the ionization energy (in eV) and electron affinity (in eV) of the first catalyst element
E2_av the average value between the ionization energy (in eV) and electron affinity (in eV) of the second catalyst element
E3/4 av the average of the average value between the ionization energy (in eV) and electron

rGO, OH, CNT, G and Org

affinity (in eV) of the third and fourth catalyst elements

non-elementary features that describe materials deposited on a working electrode or self-supported;
rGO stands for reduced graphene oxide; G stands for graphene;

CNT stands for carbon nanotubes. OH stands for hydroxide groups; Org stands for organic compounds and polymers




Table S2. Description of the non-elemental features and all 29 features used in the ML algorithms (cont.)

Feature Description

WE_FTO, WE_CC, WE_Au, WE_Ni, WE_Pt,

WE_GCD, WE_SELF, WE_CP, WE_GE, working electrodes (WE) that have been selected
WE_GCE
scan_rate scan rate (mV s?)
0x_onset the disparity between the oxidation potential and onset potential calculated by the difference between both potentials
A_concentration concentration of the analyte glycerol
RE reference electrode used in the specific example. Reference electrodes Ag/AgCl, Hg/HgO, MSE, NHE, RHE, SCE, and SHE
were represented by the numerical values O through 6
El_conc electrolyte concentration
Electrolvt electrolyte used in electrochemical reactions; H,SO4, HCIO4, borate buffer, KoSO4, NaOH, and KOH were assigned the
ectrolyte
Y numerical values 0 through 5
pH the value of pH

aThe working electrodes (WE) used in the experiments can be classified into three main categories: (1) WE without deposited catalyst: solid materials acting directly as electrodes. In
this case, the observed catalytic activity arises solely from the WE itself; (2) WE with deposited catalyst: electrodes onto which catalytic materials have been applied, usually in the
form of ink or a thin film; (3) WE where the catalyst itself is self-supported: cases in which in situ changes occur in the deposited material, influencing the structure and reactivity of
the electrode. Furthermore, some articles do not report the working electrode onto which a given material was deposited, and these are considered self-supported.
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