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Figure S1: Relaxed structures of: (a) tri-s-triazine- (CgNg unit cell) and (b) s-triazine-based
g-C3Ny (C3Ny unit cell), calculated at the HSE06-D2 level and shown in a (2 x 2) supercell.
C and N shown as gray and blue spheres, respectively. The unit cell is shown as blue dotted
lines. Based on the computed total energy difference per unit cell, the heptazine-based
system is found -0.193 eV more stable than the s-triazine-based one, in line with previous
findings. 12

Figure S2: Spin densities of the (a) Sp-g-C3N4/TiOy and (b) S;-g-C3N4/TiOy composite
models in a doublet spin state. C, N, S, Ti and O shown as brown, blue, yellow, grey and
red spheres, respectively. Isosurface values of |0.0025| e.bohr—3.
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Figure S3: Band structures of freestanding (a) g-C3Ny, (b) a Sp-g-C35Ny, (c) 5 Sp-g-C3Ny,
(d) a Sy-g-C3Ny, and (e) § Si-g-C3Ny. All data obtained at the HSE06-D2 level.
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Figure S4: Atom and atomic orbital projected Density of states of (a) g-C3N,/TiO,, (b)
Sp-g-C3N, /TiO5 and (c) S;-g-C3N4/TiO, interface models. The Fermi level (shown as thin
dotted line) has been set to 0 eV. 4
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Figure S5: Simulated UV-Vis. spectra of interfaced (a) g-C3Ny, (b) Sp-g-C3N4 and (c) Si-g-
C3Ny along with the computed stick spectrum (in blue) with heights corresponding to the
computed oscillator strengths of the electronic transitions.



Table S1: Computed main vertical electronic transitions of the supercells of
(a) freestanding and (b) interfaced g-C;N,, indicating transition energies (F, in
eV), oscillator strengths (f), approximate exciton size (C’iea:ca in A), Doy index (in
A) and exciton binding energy (E,) (in eV). Only transitions with f > 0.03 are

reported.

Excited State FE f deze Deor  Ey
Ss 0.97 0.05 5.30 0.683 4.11
S19 2.00 0.04 5.30 1.465 4.24
Sss 3.06 0.03 7.05 1.713 2.75
Su3 3.20 0.04 5.17 0.720 4.14
Ss9 3.90 0.07 523 0.678 3.88
Se3 4.06 0.04 5.45 0.485 4.22
Ses 4.21 0.07 4.84 1.135 4.22
S7s 4.50 0.04 5.07 1.076 4.08
S79 4.56 0.06 4.92 0.708 4.25
Sso 4.89 0.06 4.29 0.396 4.38
So1 4.95 0.04 4.48 0.767 4.29
(a)
Excited State FE f c?exc Der
Ss 1.21 0.06 4.26 0.326
Seu 4.12 0.06 5.16 0.996
Sse 4.71 0.07 5.19 0.371
Ss7 4.73 0.05 5.85 0.045
Sso 4.78 0.08 5.92 1.102

(b)



Table S2: Computed main vertical electronic transitions of the supercells of (a)
freestanding and (b) interfaced S;-g-C3;N,, indicating transition energies (E, in
eV), oscillator strengths (f), approximate exciton size (C’iea:ca in A), Doy index (in
A) and exciton binding energy (E,) (in eV). Only transitions with f > 0.02 are

reported.

Excited State FE [ dexca cﬁxc,g Der By
Dis 1.43 0.04 3.89 238 1.392 4.50
Dis 1.64 0.03 488 241 1.309 4.07
Dy 2.47 0.04 4.05 2.74 1.402 4.70
D5 2.59 0.08 3.59 247 0.654 4.99
Dy 2.68 0.06 4.72 275 1.927 3.87
D3, 2.74 0.04 4.44 296 1.868 4.34
D59 3.58 0.03 372 471 1.744 4.34
D7y 3.84 0.07 3.83 4.10 0.637 4.39
Dy 3.90 0.04 3.70 3.62 0.166 4.65
Diia 456 0.07 492 4.16 1.159 4.34
D13g 485 0.03 430 599 1.524 3.92
D143 490 0.03 478 541 0.289 4.04
(a)
Excited State FE f c?ma cAi;mﬁ Deor
Do 0.88 0.02 230 2.35 0.819
Dqg 1.53 0.03 232 276 1.108
Dy 2.85 0.04 286 3.70 0.764
Dus 3.38 0.03 4.07 4.06 0.699
Dsy 3.74 0.02 321 4.44 1.442
D5, 3.80 0.02 3.64 4.86 1.030
Dsq 3.86 0.02 3.18 4.32 0.770
D+ 429 0.02 4.22 4.15 0.266
Dgs 451 0.02 5.06 4.33 1414
D129 497 004 364 446 0.100




Table S3: Computed main vertical electronic transitions of the supercells of
(a) freestanding and (b) interfaced S;-C3N,, indicating transition energies (E, in
eV), oscillator strengths (f), approximate exciton size (C’iea:ca in A), Doy index (in
A) and exciton binding energy (E,) (in eV). Only transitions with f > 0.03 are

reported.

Excited State FE [ dexca cﬁxc,g Der By
Dy 1.05 0.10 3.84 3.92 1.069 5.22
Dy 220 0.07 386 3.30 1.191 4.28
Dys 2.51 0.11 416 396 1.836 4.48
Dss 3.82 0.09 4.74 3.07 0.831 4.23
Dioo 4.67 005 431 487 1.461 3.90
Diis 4.85 0.07 4.52 397 0.778 4.10
(a)
Excited State FE f c?exw cﬁxc,g Der
Dy 1.80 0.03 2.67 294 0.850
Di4 2.23 0.03 3.07 3.00 0.852
Dig 2.50 0.03 3.88 2.63 0.430
Dig 2.57 0.03 343 2.69 0.523
Do 273 0.04 430 2.88 1.124
Dgo 431 0.03 4.09 4.18 0.682
D¢ 445 0.03 4.08 440 0.851

Table S4: Computed main vertical electronic transitions of g-C3;N,/TiO, with
2 Ti layers, indicating transition energies (FE, in e€V), oscillator strengths (f),
approximate exciton size (clxc, in A), Der index (in A) and exciton binding
energy (FE;) (in eV). Only transitions with f > 0.02 are reported.

Excited State FE f dewe Deor Ey
Sy 1.18 0.04 4.50 0.420 4.00
S32 2.89 0.04 4.98 0.270 3.53
So7 4.15 0.03 5.12 0.886 3.37
S100 420 0.03 5.06 0.666 3.34
S113 433 0.03 5.55 1.040 3.27
S166 4.70 0.02 549 0.841 3.14
Si71 4.74 0.03 590 0.817 3.11




Table S5: Computed main vertical electronic transitions of S;-g-C3N,/TiO; with
2 Ti layers, indicating transition energies (E, in eV), oscillator strengths (f),
approximate exciton size (cﬁxc, in A), Dop index (in A) and exciton binding
energy (£;) (in €V). Only transitions with f > 0.01 are reported.

Excited State FE f c?em’a cﬁi;mg Der Ey

Dg 0.68 0.01 4.61 331 0.716 4.74
Dog 1.98 001 461 4.33 0.498 3.84
Dus 254 0.01 455 567 0.674 3.74
Do 2.65 0.02 3.92 275 1.025 4.44
Dagg 453 0.01 508 457 0.668 3.15
Duas 491 001 440 447 0464 3.17

Table S6: Computed main vertical electronic transitions of S;-g-C3N,/TiO, with
2 Ti layers, indicating transition energies (E, in eV), oscillator strengths (f),
approximate exciton size (c?exc, in A), Der index (in A) and exciton binding
energy (FE,) (in eV). Only transitions with f > 0.01 are reported.

Excited State FE f cﬁlvema dewes Der By

Dy 098 0.01 329 251 0273 5.11
Dis 143 002 379 3.18 0463 4.20
Dy 1.82 0.01 390 294 0480 4.67
Doy 199 0.02 361 260 038 5.06
Dis 2.70 0.05 3.17 315 0254 4.02
Dag 2.85 0.03 418 4.04 0370 4.23
Dy 310 0.02 457 271 1015 4.14
Deg 359 0.02 479 561 0.705 3.67
D43 421 0.02 485 453 0.932 327
Doy 481 0.01 435 452 0432 3.22
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