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Table S1. Selected the chelation equilibrium constants between Mn+ and EDTA. 

Atomic number Metal ion lg K0 Atomic number Metal ion lg K0 
19 K+ 1.51a  30 Zn2+ 18.22  
11 Na+ 2.72  48 Cd2+ 18.24  
3 Li+ 3.71  13 Al3+ 19.10  
47 Ag+ 8.01  28 Ni2+ 20.14  
29 Cu+ 9.15  29 Cu2+ 20.40  
56 Ba2+ 9.43  22 Ti3+ 23.82  
12 Mg2+ 10.43  24 Cr3+ 25.77  
20 Ca2+ 12.39  22 Ti4+ 26.63  
23 V2+ 14.34  25 Mn3+ 27.23  
25 Mn2+ 15.54  26 Fe3+ 27.43  
26 Fe2+ 15.86  23 V3+ 28.37  
27 Co2+ 17.98  27 Co3+ 43.78  
50 Sn2+ 18.17        

a All data were measured under standard conditions (273.15 K, 101 kPa). 

  



2 

Table S2. Antiviral rate of various Mn+. 

Metal ion lg K0 
Antiviral rate (mM−1·h−1) 

Mean Example 
A 

Example B Example C 
Example 
D 

K+ 1.51 0     0  
Na+ 2.72 0     0  
Li+ 3.71 0.003 [1]  0.005 [2]  0.005 [3]  0.080 [4]  0.023  
Ag+ 8.01 0.101 [5]  0.750 [5]  2.080 [6]   0.977  
Cu+ 9.15 0.314 [7]  1.500 [8]  6.190 [9]   2.668  
Ba2+ 9.43 0     0  
Mg2+ 10.43 0 [10]  0.064 [11]    0.032  
Ca2+ 12.39 0     0  
V2+ 14.34 0     0  
Mn2+ 15.54 0     0  
Fe2+ 15.86 0.090 [12]  0.605 [6]    0.348  
Co2+ 17.98 0     0  
Sn2+ 18.17 0     0  
Zn2+ 18.22 0 [13]  0.135 [14]  0.169 [11]  0.250 [15]  0.138  
Cd2+ 18.24 0     0  
Al3+ 19.1 0 [10]  0.343 [6]    0.171  
Ni2+ 20.14 0 [16] 0.033 [6]    0.016  
Cu2+ 20.4 0.029 [5]  1.100 [6]  5.083 [17]   2.070  
Ti3+ 23.82 0     0  
Cr3+ 25.77 0 [18]  0.114 [18]    0.057  
Ti4+ 26.63 0     0  
Mn3+ 27.23 0     0  
Fe3+ 27.43 0.006 [18]  0.041 [18]    0.023  
V3+ 28.37 0    0 
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Table S3. Selected the hydrated radius and ionic potential of Mn+. 

Atomic 
number 

Metal ion 
Hydrated radius 
(nm) 

Ionic potential (nm-1)a, 

b 
Reference 

3 Li+ 0.382  2.618  [19] 
11 Na+ 0.358  2.793  [19] 
47 Ag+ 0.341  2.933  [19] 
19 K+ 0.331  3.021  [19] 
25 Mn2+ 0.438  4.566  [20] 
30 Zn2+ 0.430  4.651  [19] 
12 Mg2+ 0.428  4.673  [19] 
26 Fe2+ 0.428  4.673  [20] 
48 Cd2+ 0.426  4.695  [19] 
27 Co2+ 0.423  4.728  [20] 
29 Cu2+ 0.419  4.773  [20] 
20 Ca2+ 0.412  4.854  [19] 
28 Ni2+ 0.404  4.950  [20] 
56 Ba2+ 0.404  4.950  [20] 
13 Al3+ 0.480  6.250  [19] 
24 Cr3+ 0.461  6.508  [20] 
26 Fe3+ 0.457  6.565  [20] 

a Calculated by Φ = Z/r. 

b Calculated from the hydrated radius instead of ionic radius. 
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Table S4. Selected the redox couple of metallic element. 

Atomic 
number 

Redox couple EΘ (V) 
Atomic 
number 

Redox couple EΘ (V) 

20 Ca2+/Ca −2.84 48 Cd2+/Cd −0.40 
13 Al3+/Al −1.68 27 Co2+/Co −0.28 
12 Mg2+/Mg −2.36 28 Ni2+/Ni −0.26 
22 Ti2+/Ti −1.63 50 Sn2+/Sn −0.14 
3 Li+/Li −3.04 82 Pb2+/Pb −0.13 
19 K+/K −2.93 26 Fe3+/Fe −0.04 
11 Na+/Na −2.71 50 Sn4+/Sn2+ 0.15 
25 Mn2+/Mn −1.18 29 Cu+/Cu 0.52 
23 V2+/V −1.13 29 Cu2+/Cu 0.34 
24 Cr3+/Cr −0.74 47 Ag+/Ag 0.80 
30 Zn2+/Zn −0.76 78 Pt2+/Pt 1.19 
26 Fe2+/Fe −0.44 79 Au3+/Au 1.52 
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Table S5. Antiviral rate of metal elements with different valence states. 

Valence 
Antiviral rate (mM−1·h−1) 

Mean Example 
A 

Example B Example C 
Example 
D 

Fe 2.311 [21]  3.807 [22]  4.552 [23]   3.557  
Fe2+ 0.090 [12]  0.605 [6]    0.347  
Fe3+ 0.006 [18]  0.041 [18]    0.023  
Cu+ 0.314 [7]  1.500 [8]  6.190 [9]   2.668  
Cu2+ 0.029 [5]  1.100 [6]  5.083 [17]   2.070  
Ag 1.421 [24]  3.613 [25]  4.201 [26]   3.079  
Ag+ 0.101 [5]  0.750 [5]  2.080 [6]   0.977  
Au 0.576 [27]  5.923 [28]  7.798 [29]  9.319 [29]  5.904  
Au3+ 0     0  
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