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Fig. S1 Schematic illustration of the hierarchical self-assembly strategy based on the
hydrogen bonding interaction. Adjacent melamines and cyanuric acid are connected
crossly by the hydrogen bonds and stacked in a perpendicular direction to the triazines
using nt-w interaction to form M-CA micromolecule, finally yield a quadrangular-like
supramolecular precursor.
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Fig. S2 SEM images of as-prepared supramolecular precursors a) CN and b-d) L-
PCN-0.5, L-PCN-1.5 and L-PCN-2.0

Fig. S4 SEM images of L-PCN-1.0
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Fig. S5 a) Nitrogen adsorption-desorption isotherms and b) corresponding pore size
distribution curves of CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0

Table S1 Summary of pore volumes and specific surface area of CN, L-PCN-0.5, L-

PCN-1.0, L-PCN-1.5 and L-PCN-2.0

Samples CN L-PCN-0.5 [L-PCN-1.0 [L-PCN-1.5 | L-PCN-2.0
Pore volume
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(cm’g?)
surface areas
33 68 121 70 53
(m? g
(a) 002 (b) 002
e L-P-CN-2.0 E L-P-CN-2.0
£ __’___,___.M z ____M
B L-P-CN-0.5 B [ L-P-CN-0.5
/J‘\J@ f/_/w
10 20 30 40 25 2 27 28 29 30

Fig.
2.0

2 Theta (degree)

S3/S14

2 Theta (degree)

S6 XRD patterns of a, b) CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-
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Fig. S7 a) High resolution FT-IR spectra of CN and L-PCN-1.0. b) FT-IR spectra of
CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0 at room temperature
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Fig. S8 XPS survey spectra of a) CN and b) L-PCN-1.0
Table S2 Summarized C 1s and N1s data for CN and L-PCN-1.0

Atomic compositions (%)

Samples

C-NHx/C N-C=N/C N>C/N N3C/N C-NHy/N
CN 28.51 71.49 75.35 15.92 8.73
L-PCN-1.0 28.58 71.42 76.58 13.92 9.50

Table S3 Summarized C 1s and N1s data for CN and L-PCN-1.0

Binding energy (eV)
Samples

C-C C-NHx N-C=N NoC N;C NHx
CN 284.8 286.5 288.3 398.5 399.6 400.8
L-PCN-1.0 284.8 286.4 288.1 398.6 399.9 401.1
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Table S4 Surface relative element content of CN and L-PCN-1.0 from XPS
characterizes

Atomic compositions (%)

Samples

C N P
CN 45.06 54.94
L-PCN-1.0 45.54 54.21 0.25

Table S5 EDS analysis of CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0

Atomic percent (%)

Samples
C N P C/N
CN 31.47 68.53 - 0.459
L-PCN-0.5 29.59 70.14 0.27 0.422
L-PCN-1.0 31.25 68.47 0.28 0.456
L-PCN-1.5 31.98 67.49 0.53 0.472
L-PCN-2.0 33.43 65.40 1.17 0.511
() L-PCN-0.5 (b)
—— L-PCN-L0
—— L-PCN-1.5
L-PCN-2.0 -
=
=
2 E
<
L-PCN-0.5
¥ —_——/ — L-PCN-1.0
" 4 — L-PCN-1.5
‘A L-PCN-2.0
350 400 450 500 550 25 3.0 3.5
Wavelength (nm) hv (eV)

Fig. S9 a) UV-DRS spectra and b) plots of transformed Kubelka-Munk function
versus photon energy for L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0
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Fig. S10 Photoluminescence (PL) emission spectra of CN, L-PCN-0.5, L-PCN-1.0, L-
PCN-1.5 and L-PCN-2.0 (with the excitation wavelength of 350 nm at room

temperature)
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Fig. S11 Time-resolved fluorescence decay spectra of CN, L-PCN-0.5, L-PCN-1.0, L-
PCN-1.5 and L-PCN-2.0. These spectra were recorded with the excitation of 400 nm
from a picosecond pulsed light-emitting diode at room temperature

Table S6 Summary of time-resolved fluorescence decay time (1) and their relative
amplitude (A) in the CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5, and L-PCN-2.0

Decay time (ns) Relative amplitude (%)
Average life

Samples

1'1 2'2 A1 A2 Time (< 7 >, ns)
CN 0.08 0.58 75.85 24.15 0.41
L-PCN-0.5 0.14 1.21 66.87 33.13 1.01
L-PCN-1.0 0.26 1.95 62.18 37.82 1.66
L-PCN-1.5 0.18 1.53 63.02 36.98 1.31
L-PCN-2.0 0.19 1.48 62.39 37.61 1.26
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Fig. S12 Mott-Schottky plots with various frequencies of 1.0, 2.3 and 3.1 KHz for
bulk CN with refer to the Reversible Hydrogen Electrode (RHE)
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Fig. S13 Nyquist curve of electrochemical impedance spectroscopy (EIS) for CN, L-
PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0 in 0.2 m Na;SO4 aqueous solution
(PH = 6.8) under dark environment
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Fig. S14 Transient photocurrent responses plots of CN, L-PCN-0.5, L-PCN-1.0, L-
PCN-1.5 and L-PCN-2.0 in 0.2 m Na>SO4 aqueous solution (PH = 6.8)
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Fig. S15 Photocatalytic activity test of hydrogen evolution performance of CN, L-
PCN-0.5, L-PCN-1.0, L-PCN-1.5 and L-PCN-2.0 with 1 wt% Pt under visible light
irradiation (A>420 nm)
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Table S7 Comparison of the HER performance of L-PCN with previously reported
HER photocatalysts

HER rate

Amount of .
Catalysts Light source AQY Ref.
pmol h-! catalyst (mg)
L-PCN 93.6 50 (1% Pt) 2>420 nm 6.93% This work
P-TCN 67 100 (1% Pt)  A>420 nm 5.68% S1
B/P-CNNs 602.6 50 (1% Pt) A>400 nm 7.55% S2
P-doped CN  50.6 100 (3% Pt)  A>420 nm N/A S3
PCN-S 79.8 50 (1% Pt) A>420 nm 3.56% S4
P-CN 3.39 30 (N/A) N/A N/A S5
P-CN 104.1 50 (3% Pt) N/A N/A S6
PCNT 50.7 100 (1% Pt)  A>420 nm N/A S7
PCNT 101 50 (3% Pt) A>420 nm 4.32% S8
P@PCN 94.1 100 (1% Pt)  A>420 nm N/A S9
PCN 54.1 30 (3% Pt) 2>400 nm 8.96% S10
PCN NS 256.4 50 (3% Pt) 2>400 nm N/A S11
CPCN 74.6 50 (1% Pt) A>420 nm 2.14% S12
PCN 130.54 50 (1% Pt) A>420 nm 8.5% S13
A-CN 71 10 (1% Pt) A>420 nm 7.4 S14
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Fig. S16 Linear sweep voltammetry (LSV) plots for CN, L-PCN-0.5, L-PCN-1.0, L-
PCN-1.5 and L-PCN-2.0 in 0.5 m H2SO4 aqueous solution with refer to the reversible
hydrogen electrode (RHE)
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Fig. S17 a) Photodegradation behaviors and b) degradation rate constant k (h!') of
Rhodamine B (RhB, 10 mg L") on bulk CN, L-PCN-0.5, L-PCN-1.0, L-PCN-1.5 and
L-PCN-2.0 under visible-light irradiation (300 W halogen lamp). ¢) Photodegradation
behaviors and d) degradation rate constant k (h™") of bisphenol A (BPA, 10 mg L") on
bulk CN and L-PCN-1.0 under visible-light irradiation (300 W halogen lamp).

Fig. S18 Top and side views of (a) CN and (b) P-doped CN. Grey, blue and pink
circles represent the carbon, nitrogen, and phosphorous

S9/S14


https://springer.com/40820

Nano-Micro Letters

—
<
1

a —e—CN

.TA- ,./ ||
o —m— P-doped CN

—t
(]
1
|
|

N

32 36 40 44 48 52
Interlayer distance (A)

Interfacial formation enrergy (meV/A)

M~
oo

Fig. S19 The evolution of the interfacial formation energy of CN and P-doped CN as
a function of the interlayer distance

The evolution of the interfacial formation energy of CN and P-doped CN as a function
of the interlayer distance. The interfacial formation energy is defined as: E;; =

%(Ebilayer — 2Emonotayer), Where S is the area of the interface; Ejjqyer and

Emonolayer represent the total energies of the bilayer and monolayer, respectively.
This metric can quantitatively evaluate the intrinsic stability of system, as well as the
type of interaction, because its value is independent to size of calculated cell. As
displayed in Fig. S19, The interlayer distance and interfacial formation energy of CN
are 3.45 A and 11.76 meV/A respectively, which are similar to the computed values
of typical vdW materials, suggesting that the vdW interaction (hon-covalent
interactions) dominate the interlayer binding. After doping P atom, the interfacial
formation energy is increase slightly to 12.22 meV/A. As the interlayer distance
increases, the interfacial formation energy is also lower than it before doping,
suggesting a stronger interlayer binding in P-doped CN, which is attribute the
enhancement of the electrostatic interaction. Due to this stronger interlayer binding,
the experimental CN nanowire arrays with well-defined louver-like nanostructure can
be maintain after thermal treatment with 500 degree centigrade, 4h.

x104
10

—CN
=——P-doped CN

=]
T

Absorption (cm™)

n
o
=}

350 4[I]0 4%0 560
Wavelength (nm)

Fig. S20 Computational absorption spectrums of CN and P-doped CN
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