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Table S1 Parameters for single adatom adsorbed on 7ZGNR. E,4 is the adsorption energy, Aqg is

the charge transfer from metal adatom to 7ZGNR, m, is the magnetic moment, % is the distance

of the adatom above 7ZGNR, dyc is the distance between the metal adatom and the nearest

carbon atoms, Ad is the maximum deviation in the z direction of the C atoms in 7ZGNR from the

average positions.

hA)  dyc@) AdA) E.(eV)  Ag(e/atom)  meey (up)
Al H 2.249 2.016 0.487 -2.358 0.094 -1.005
Cu T 2.651 2.138 0.636 -1.546 -0.004 -1.001
Ag T 2.907 2.311 0.597 -0.975 0.090 -1.006
Au T 2.958 2.377 0.584 -0.930 0.203 -1.012

Table S2 Parameters for two metal adatoms adsorbed on 6ZGNR. E,4 is the dimer adsorption
energy which treats the two metal adatoms (M,) as a single entity defined as E.q= Eit — Ev2 — Eg,

and the number in the parenthesis is the binding energy £, defined as Ej = Ei« — 2Em — E,, Where

E\ stands for the energy of the single adatom. d),—y, is the distance between two metal adatoms.

h(A) dyc(A) AdA) dy y(A)  Ea(Ep) (eV) Ag (e/My)  meen (up)
Al H 2165 2273 0.196 4903  -4.510(-4.082) 0.180 -1.583
Cu T 2650 2.109 0558 2437  -1.073 (-3.096) 0.216 -1.595
Ag T 2951 2497 0475 2789  -0.392(-1.949) -0.056 -0.366
Au T 3500 3428 0.122 2806  -0.167(-1.787) -0.004 0.018
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Fig. S2 PDOS for 6ZGNR-based scattering region.
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Fig. S3 Frontier molecular orbitals for pure 7ZNGR (a) and 7ZGNR with Al (b), Cu (¢), Ag (d)
and Au (e) atom.



Optimized structures of ZGNR with different metal atoms

ZGNR-AL:
X Y z
C 11.011678 0.587792 7.291708
C 8.840828 1.820625 7.225684
C 8.148608 0.588192 7.162406
C 10.293157 1.818544 7.286840
C 15.333388 0.587624 7.420902
C 13.172008 1.818290 7.385096
C 12.452002 0.587427 7.345426
C 14.612137 1.818060 7.419874
C 19.644272 0.588094 7.496825
C 17.493804 1.818220 7.466995
C 16.775659 0.587815 7.449131
C 18.947344 1.818504 7.487258
C 11.008416 3.045576 7.380278
C 8.833965 4.273568 7.438084
C 8.144646 3.053537 7.286266
C 10.285966 4.272744 7.463413
C 15.331622 3.047889 7.464897
C 13.168531 4.276895 7.502672
C 12.449819 3.047233 7.418412
C 14.608970 4.277417 7.510256
C 19.643345 3.049253 7.495978
C 17.491305 4.278631 7.504767
C 16.774335 3.047844 7.477570
C 18.945318 4.278885 7.498918
C 11.002828 5.498353 7.582689
C 8.823541 6.714071 7.733251
C 8.135616 5.506442 7.590191
C 10.278781 6.723127 7.697857
C 15.327624 5.507918 7.559148
C 13.163371 6.735814 7.642999
C 12.445948 5.504380 7.581097
C 14.604873 6.736943 7.612811
C 19.641072 5.509542 7.496389
C 17.489061 6.738090 7.550368
C 16.770906 5.508019 7.539621
C 18.943052 6.738546 7.515931
C 10.997237 7.966765 7.739091
C 8.822306 9.219504 7.728112
C 8.152948 7.967309 8.060561
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H 20.750442
Al 9.028026

ZGNR-Cu:

X
11.007617
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10.289188
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z
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7.212193
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7.492141
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7.545631
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7.517082
7.779525
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7.516681
7.602794
7.433823
7.618962
7.465867
7.545541
7.486647
7.581828
7.491488
7.499968
7.495543
7.529738
7.496842
7.363589
7.205931
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7.263581
7.441327
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7.389046
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7.481582
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7.903241
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ZGNR-Ni:
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12.453209
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17.496987
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Y
0.619360
1.842741
0.619941
1.846792
0.620954
1.851191
0.620485
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0.621306
1.851516
0.621057
1.851384
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3.081175
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5.540951
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z
7.467372
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7.475667
7.500612
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7.504713
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7.523720
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7.503213
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7.483191
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7.474578
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7.484890
7.480429
7.497002
7.479992
7.513897
7.604179
7.514724
7.412721
7.519723
7.409347
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