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Supplementary Figures
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Fig. S1 Energy variation of the system during the process of a Ag SA detaches from a SV-site and then
lands on the top of the closest neighboring carbon atom. The inset images are the detailed moving path of
the Ag SA from the SV-site to the top of closest neighboring carbon atom. As the Ag SA starts to detach
from the SV-site, the energy increases and reaches a peak value when the SA is fully detached. The peak
value defines the energy barrier E, that the Ag SA has to overcome to leave the SV-site. 4G is the free-
energy change for the Ag SA moving from the SV-site to the top of the closest neighboring carbon atom.
The positive free-energy change indicates final state (Ag SA on the top of the closest neighboring carbon
atom) is unstable comparing to the initial state (Ag SA on the SV-site). Thus, it is energetically unfavorable

for the Ag SA to leave the SV-site.
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Fig. S2 Energy variation of the system during the process of a metal SA diffuses on a defect-free carbon
surface. The inset image depicts the detailed diffusion path of the metal SA on the carbon surface. The peak

value defines the diffusion energy barrier as shown in Figure. 1b.
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Fig. S3 Pearson Correlation coefficients of ORR activities corresponding to atomic properties of
elements. a, Correlation coefficient of the five atomic properties of a SAC on a SV-site. b, Correlation

coefficient of the five atomic properties of a SAC on a DV-site. The Pearson correlation coefficient is used

. . : : ORR
to measure the strength of the correlation between two variables (i.e. the atomic parameters and the 7
in this work), where a correlation coefficient of a value of 1.0 means a perfect positive correlation, and a

correlation coefficient of a value of -1.0 means a perfect negative correlation. ' The Pearson correlation
Z(Xi -X)(Y:-7)
p

Xy — [Z(X-—X)ZZ(Y'_Y)Z]UZ ¥ B
coefficient, pX,Y, can be calculated by l t ,where “i and X are one of the

. . . _ 3 ORR )
atomic parameters and their mean value, respectively, and Y; and Y are one of the " values and their

mean value, respectively.



Supplementary Table

Table S1 Atomic parameters as inputs in the ML model. The first 14 elements (shaded in blue)
are selected as the training/testing dataset for ML model, and "% values of the last 15 elements
(shaded in orange) are predicted by the best performing ML model.
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