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Fig. S1 SEM image of (a, b) SCN-CP-1 and (c, d) SCN-CP-3.



Fig. S2 (a) TEM, (b) HRTEM (inset FFT), (c-h) elemental profile for O, C, Co, N, P, and SEI
of CP.



Fig. S3 TEM (left) and HRTEM (right) (d, e) atomistic line profiles along marked directions,
(f) SEI pattern and (g-k) elemental profile for C, P, Co, N and O of SCN-CP-3.

Fig. S4 (a) TEM, (b, ¢) HRTEM, (d, e) atomistic line profiles along marked directions, (f)
SEI pattern and (g-k) elemental profile for C, P, Co, N and O of SCN-CP-3.
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Fig. S5 PXRD patterns of SCN-CP-1 and SCN-CP-3 hybrids.
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Fig. S6 FTIR spectra of SCN-CP-1 and SCN-CP-3 hybrids.
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Fig. S7 XPS Survey spectrum of SCN, CP and SCN-CP-2.
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Fig. S8 High resolution spectrum of (a) C 1s, (b) N 1s, (¢) Co 2p, (d) P2p and (e) S 2p of

SCN-CP-3.
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Fig. S9 (a) ZFC-FC curves of SCN-CP hybrids , magnetic hysteresis (M-H) loops at (b) 5 K,
(c) 100 K and (d) 300 K.



Fig. S10 Schematic diagram depicting photocatalytic HER performance of SCN-CP hybrids.
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Fig. S11 Linear sweep voltammetry curves for (a) SCN-CP-1 and (b) SCN-CP-3.
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Fig. S12 Photocurrent response under the periodic on/off of visible light (4 > 400 nm) for
SCN, SCN-CP-1 and SCN-CP-3.
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Fig. S13 EIS Nyquist plots of the SCN and SCN-CP-2.
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Fig. S14 Hydrogen evolution rate of SCN, CDTBP and SCN-CP hybrids along with reported
heterostructures.
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Fig. S15 The long-term stability test of SCN-CP-2 for 20 hours with evacuation every 5
hours.
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Fig. S16 Post catalysis (a) PXRD and (b) FT-IR of SCN-CP-2 after four HER cycles.

Fig. S17 (a-d) Post catalysis SEM images of SCN-CP-2 showing the coexistence of SCN and
CP grid, confirming the preservation of morphology after prolonged photocatalysis.
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Fig. S18 Hj-evolution profile of SCN-CP-2 under visible-light irradiation. Each point
represents the average of four independent measurements, and the error bars indicate the
corresponding variations.
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Fig. S19 Control experiment for photocatalytic HER without Pt cocatalyst.
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Fig. S20 PL spectra (1ex = 375 nm) of SCN, SCN-CP-1 and SCN-CP-3.
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Fig. S21 TRPL spectra of SCN, SCN-CP-1, SCN-CP-2 and SCN-CP-3.



Table S1. The evolution rate of H, of SCN and its hybrid with various concentrations of CP
in the photocatalytic hydrogen evolution reaction.

Sample H, evolution rate (umol g! h'1) Amount of H, evolved in 5h
(umol g)

SCN 353.2 1668.2
SCN-CP-1 677.1 32159
SCN-CP-2 828.0 3740.0
SCN-CP-3 736.3 3463.5

Table S2. Comparison of photocatalytic hydrogen evolution rates of representative g-C;N,4
based and cobalt/sulfur-modified photocatalysts.

S.No. (OF:17:1)%Y H, evolution rate Reference ‘

Z

1. S-CN 55.2 umolg'h! !
2. CNQDs/CoPi-2 254 pmolg'h! 2
3. GCP-5 254 pmolg'h! J
4. g-C3N4/CoO 651.3 umolg'h! 4
5. CoS,- S-g-C3N, 550 pmolg'h! g
6. CDs/Co0O/g-C3Ny 987.4 pmolg'h-! 6
7. CoO/CoP/g-C3N, 1277.9 pmolg'h'! 7
8. TiO, 364.2 pmolg'h-! 8
9. P25(degussa) 96.5 umolg'h! g
10. Co(OH),/g- 899 umolg'h-! o
C;N/Ni(OH),
11. SCN 353.2 umolg'h'! This work
12. SCN-CP-2 828.0 pmolg'h'! This work
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