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1. The number of structures for each doping concentration in the initial dataset

2. The number of the structures by the three substitution mechanisms in the
lowest energy range.

3. The two leading principal components of the feature extraction vector
learned by S Zn atoms doped HAP.

4. Detailed display of three Zn?* doped structures.

Substitution mechanisms when two Zn are doped in the same Ca2-V channel.

6. The volumes between the most stable and the most unstable structures.
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Table S1. The number of structures for 5 doping concentrations in the initial dataset.

Concentration (mol%) 1.25 25 3.75 5 6.25

all the structures &0 2800 56000 700000 5600000
Structures in the initial dataset 56 130 300 604 1370

S2



200

170 [ Ca(]) sites 171

160- I Ca (I0) sites
_ 104 08
0 [ A

2.50 3.75 5.00 6.25
Concentration (mol%)

—_

o

-
|

Structures

o0
-
1

~
-}
1

Figure S1. For the doping concentration of 2.5-6.25mol%, the number of the
structures by the three substitution mechanisms in the lowest Skcal/mol energy range.
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Figure S2. The two leading principal components of the feature extraction vector
learned by Zn doped HAP with the concentration of 6.25 at.%.
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Figure S3. Detailed display of three Zn** doped structures.
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Figure S4. There are five different representative substitution mechanisms when two
zinc atoms are doped in the same Ca2-V channel.
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Figure S5. The comparison results of the volumes between the most stable and the

most unstable structures.



