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Fig. S1. XRD patterns of x-BCN (x=0.5, 1, 2, 4) with different molar ratios of HBO;

(0.5, 1, 2, 4 mmol).
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Fig. S2. The FT-IR spectra of commercial melamine, cyanuric acid and B-CN co-

crystals.
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Fig. S3. The XRD pattern (a) of 2-BCN bulk C3N4. (b) SEM of bulk C5Ny.

Fig. S4. SEM of carbon nitride formed without boric acid-assisted pyrolysis.



Fig. S5. SEM images of 2-BCN and correspond elements mapping of C, N, B.
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Fig. S6. N, adsorption-desorption isotherms and the corresponding pore size

distribution curves (inset) of (a) bulk C;Ny, (b)2-BCN.
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Fig. S7. (a) Photocatalytic H, production amount and evolution rates of x-BCN (x=0.5,

1,2,4).
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Fig. S8. Photocatalytic H, production amount of 2-BCN (red line) and without

photocatalysts (blank line)
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Fig. S9. (a) XRD of 2-BCN before and after eight photocatalyst hydrogen evolution.
(b) SEM and (c-e) correspond elements mapping of 2-BCN after photocatalyst

hydrogen evolution.
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Fig. S10. (a-c) Mott-Schottky plots of x-BCN (x=0.5, 1, 4).
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Fig. S11. (a) EIS plots and (b) transient photocurrent responses of x-BCN (x=0.5, 1, 2,

4).
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Fig. S12. (a) Structure models of x-BCN with B2-site dopants. (b) Calculated band
structures and (c) corresponding density of states (DOS) calculations of x-BCN with

B2-site dopants.
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Fig. S13. (a) Structure models, (b) Calculated band structures and (c) corresponding

density of states (DOS) of BCN with two C2 atoms substituted by B.

Fig. S14. Electron localization function spectrums of pristine C3N4 (a, b), x-BCN with

B1-site dopants (c, d), and x-BCN with B2-site dopants (e, f).



Table S1. Comparison of photocatalytic hydrogen evolution performance over similar

materials.

photocatalyst amt. experimental conditions H2 evolution rate  Referenc

(mg) (pmol-g'-h) e
P-TCN 100 80 mL H,O and 20 mL 67 [1]
methanol, 1 wt% Pt
TCN 25 25 ml H,O and 5 mL 2098 [2]
TEOA*, 3wt% Pt
UCN-200 30 45 ml H,O and 5 mL 1254.7 [3]
TEOA, 3wt% Pt
D-TCN450 25 25 ml H,O and 5 mL 789.2 [4]
TEOA, 3wt% Pt
2-BCN 30 45 ml H,O and 5 mL 3065.8 This
TEOA, 3wt% Pt work

*TEOA: Triethanolamine.

Table S2. Summary of the time-resolved PL decay spectra for the prepared sample bulk

C3N4 and 2-BCN.

Sample A Ay A; 71 (ns) T3 (ns) 3 (ns) Tavg (11S) R?
Bulk 162.728  464.8410 163.6261  0.2937 14719 5.3829 3.5729 0.993
C3N4 1 4

2-BCN 235.033  422.7973 143.1008  0.2972  1.2652 4.9404 3.1945 0.992

6 9

The obtained TR-PL curves are mathematically expressed by a three-exponential
equation[5]:

t t t

I()=Ae T+A,e P+45e O (1)
where, A1, A2 and A3 represent the normalized amplitudes of each decay component

and 11, 12 and 13 are values of the lifetime components, respectively.

Tavg = (Alfi + Azfg + A4, 732))/(‘41?1 + A0+ Azn) (2)
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