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We have constructed a database of different types of catalyst systems and their data-
driven analysis methods extracted from the literature (Table S1). This database contains
more than just electrocatalysts. Each paper is indexed by its DOI, which makes it easy
for readers to search. Some of the abbreviations involved in the table are as follows: K-
nearest neighbor regression (KNN), random forest regression (RF), support vector
machine (SVM), gradient boosting regression (GBR), extreme gradient boosting
regression (XGB), gaussian process regression (GPR), neural network (NN),
convolutional neural network (CNN), smooth overlap of atomic positions (SOAP), sure
independence screening and sparsifying operator (SISSO), principal component
analysis (PCA), shapley additive explanation (SHAP), t-distributed stochastic neighbor
embedding (t-SNE), least absolute shrinkage and selection operator (LASSO).



Table S1. Catalytic material systems from the literature and their data-driven analysis methods

Published Active Catalyst Output .
DOI . Supports . . Algorithm Database
year materials system/Devices feature/Analysis target
Proton . .
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10.1016/j.cplet exchange Free formation ) )
2004 PtRu None stochastic surface DFT calculation
t.2004.07.097 membrane energy )
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fuel cell
10.1021/acs.ac Transition metals CO Faradaic efficiency, ..
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counts.1c0015 2021 and transition None methanatio overpotential, current GBR, RF, etc. .
. . published papers
3 metal oxides n and OER density
SO
10.1002/cjce.2 Si0,, TiO,, 2 Formation energies .
2019 Metal conversion oo ) SOAP DFT calculation
3756 AL Os i and binding energies
reaction
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10.1002/cctc.2 Na,WO,/SiO coupling o .
2021 Mn ) Degradation index NN Experimental test
02100495 2 reaction of
methane
10.1021/acs.jp .. ,
2020 NRR catalysts None NRR, HER Selectivity SVM, RF, etc. Experimental test
clett.0c01128
10.1016/j.jpow ) Faradaic efficiency
Commercial )
sour.2019.226 2019 Pt Fuel cell and total current NN Calculation
supports .
916 density
10.1021/jacs.1 Cu-based ) .. Zeolite Structures
2021 None CO,RR Specific activity RF
c00339 catalysts Database of IZA
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devices
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generation process
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published papers
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published papers;
Experimental test
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Sequential
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CNN

Regression
algorithms

CNN
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parameters
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from experimental tests
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DFT calculation

Materials Project
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DFT calculation
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Nanoparticles
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learning

KNN, DT, SVM,
etc.

GBR, SVM
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NN

NN

GPR

NN

PCA, NN, SHAP

DFT calculations
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Data mining from 100
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Experimental test

DFT calculation

Molecular dynamics
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DFT calculation

DFT calculation

Data mining from 46
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DFT calculation

DFT calculation of 3388
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DFT calculation
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*QOH, *0O, and *OH

Adsorption energy of
*OH
Adsorption energy of
*CO, *OH

Adsorption energy of
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10.1002/slct.2
01902627

10.1016/j.cher
d.2012.08.017

10.1021/acscat
al.1c01473
10.1021/acs.jp
cc.0c01492
10.1038/s4146
7-020-20342-6

10.1002/ccte.2
02000536

10.3389/fenrg.
2021.609070

10.1021/acscat
al.1c01018
10.1039/c9cy0
2070e

10.1016/j.ijhy

2019

2013

2021

2020

2021

2020

2021

2021

2020

2014

Additives of
Ni/Al,O4

Au, AuMO, (M

= Mg, Mn, Co,
Ce, Fe, Ni)
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Table S2. Typical machine learning software or data analysis platform

Name Website Description
Python https://www.python.org/ A basic programming language.
Scikit-learn https://scikit-learn.org/ The machine learning tools are based on Python.
Julia https://julialang.org/ An open-source programming language for data science.
PyTorch https://pytorch.org/ An optimized tensor library for deep learning.
TensorFlow https://www.tensorflow.org/ A machine learning platform.
Jupyter Notebook https://jupyter.org/ A web service for interactive computing.
Orange https://orangedatamining.com/ An open source for machine learning and data visualization.
Weka https://waikato.github.io/weka-wiki/ An open-source for machine learning.
Matlab https://www.mathworks.com A business mathematical software for data analysis.
Theano https://pypi.org/project/Theano/ A Python library for fast numerical calculation.




