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Fig. S1 (a) Top view and (b) side view for structures of H-APNR with 3 unit cells.
Here, H1~H4 represent different hollow sites of adsorption for TM atoms.
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Fig. S2 The transmission spectra of Cr adsorped H-APNRs for central region
containing 3, 4, and 5 units with the zero bias in parallel spin configurations.
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Fig. S3 Current-voltage characteristic curve of pure H-APNR.



Table S1 The maximum displacements of phosphorus atoms in adsorption
configurations from the initial locations in phosphene nanoribbons in the y direction
(AYwmax), shortest distances between TM atoms and phosphorus atom(dry.p), adsorption
energy (E, and E, ), cohesive energy (E.), magnetic moment (M), and the charge

transfer (AQ) of TM atoms.

Adatom  Site AY Max drvp E, E, E.(eV) M(us) AQ
A) A) (eV)  (eV) (e)
Sc HI 0.31 255 346 - 0.71
H2 0.26 257 =345 - 0.76
H3 0.29 259 -3.46 - 0.74
H4 0.28 259 -3.46 - 390 073 -0.15
Ti HI 0.38 242 -4.10 - 1.82
H2 0.29 243 -4.08 - 1.89
H3 0.30 243 -4.15 - 1.89
H4 0.30 244 416 - -4.85 189  -0.19
A H1 0.31 233 282 - 2.86
H2 0.37 234 285 - 2.85
H3 0.30 234 286 - 2.85
H4 0.38 234 286 - -5.31 284  -0.10
Cr HI 0.06 245 292 - 4.83
H2 0.09 245 -3.02 - 4.82
H3 0.09 245  -3.05 - 4.82
H4 0.04 245  -3.05 - 410 482  -0.14
Mn HI 0.72 233 213 -1.20 472
H2 0.23 206 227  -1.57 4.67
H3 0.17 233 226  -1.57 4.65
H4 0.18 233 227 -159 292 465  -0.08
Fe HI 0.07 213 410  -3.06 2.29
H2 0.15 213 404 261 2.33
H3 0.18 213 406 -2.94 2.33
H4 0.21 214 407 281  -428 234  -0.09
Co HI 0.09 2.11 499  -3.83 1.09
H2 0.24 212 495 385 1.04
H3 0.16 212 498 -3.87 1.04
H4 0.16 244 499 388  -439 1.04  -0.07
Ni HI 0.31 212 530  -4.28 0.00
H2 0.26 212 529  -4.26 0.00
H3 0.11 212 532 -4.28 0.00
H4 0.08 212 533 -429 444 000  -0.06

E, represents the adsorption energy by the other group'.



Table S2 The comparisons for the maximum displacements of phosphorus atoms in
adsorption configurations from the initial locations in phosphorene nanoribbons in the
y direction (AYwmax), the shortest distances between TM atoms and phosphorus atom
(drmp), and the adsorption energy (£,) without (no vdW) and with vdW consideration
(vdW).

Adatom AYyiax (A) drvr (A) E, (eV)

no vdwW vdW no vdw vdW no vdwW vdW
Sc 0.28 0.25 2.59 2.58 -3.46 -3.26
Ti 0.30 0.28 2.44 2.44 -4.16 -4.16
\% 0.38 0.37 2.34 2.34 -2.86 -2.86
Cr 0.04 0.05 2.45 2.45 -3.05 -3.05
Mn 0.18 0.21 2.33 2.33 -2.27 -2.26
Fe 0.21 0.21 2.14 2.13 -4.07 -4.06
Co 0.16 0.15 2.44 2.43 -4.99 -5.01
Ni 0.08 0.11 2.12 2.12 -5.53 -5.53
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Fig. S4 The band structures of (a) Sc, (b) Ti, (c) V, (d) Cr, (e) Mn, (f) Fe, (g) Co and
(h) Ni adsorbed H-APNRs. The black, red and blue colors show the band structure of
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spin up, down and the spin-orbit coupling, respectively..
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