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S1. Experimental section

Preparation of bulk and proton-functionalized g-C;N,. The bulk and proton-
functionalized g-C;N4 were obtained using a modified method which was reported by
previous literature.'?! In detail, bulk g-C3N4 (denoted as CN-1) was synthesized by

heating 10 g dicyandiamide at 600 ‘C for 4 h. 1 g bulk g-C3N4 was added to 50 ml of

10 M HCI solution and vigorous stirring for 2 h. Then, the proton-functionalized g-
C;Ny4 (denoted as CN-2) was obtained and washed several times with distilled water
to remove the HCI completely for further use.

Preparation of g-C;N, ultrathin nanosheets with hydrogen dangling bonds and g-
C;Ny ultrathin nanosheets with more hydrogen dangling bonds: 50 mg of bulk g-
C3N4 powder was added in 100 ml distilled water and ultrasonically treated in ice
water for 10 h. Subsequently, the formed suspension was then centrifuge at about
3500 rmp to remove the unexfoliated bulk sample. Finally, the g-C;N, ultrathin
nanosheets with hydrogen dangling bonds (denoted as CN-3) was obtained by
centrifuging the supernatant at 14000 rpm. The synthesis process of g-C;N, ultrathin
nanosheets with more hydrogen dangling bonds (denoted as CN-4) was same to that
of synthesis of g-C;N, ultrathin nanosheets with hydrogen dangling bonds which was
only use proton-functionalized g-C;N, instead of bulk g-C;N,.

Characterizations. X-ray powder diffraction (XRD) was performed by using a Philips
X’Pert Pro Super diffractometer with Cu Ka radiation (A=1.54178 A). Raman spectra
were recorded at ambient temperature with LABRAM-HR Confocal Laser Micro
Raman Spectrometer 750K with a laser power of 0.5mW. The transmission electron
microscopy (TEM) images, was carried out on a JEM-2100F field emission electron
microscope at an acceleration voltage of 200 kV. The Fourier transform infrared (FT-
IR) experiment was operated on a Magna-IR 750 FT-IR spectrometer in a KBr pellet,
scanning from 4000 to 400 cm'! at room temperature. Atomic force microscopy
(AFM) images were carried out on a DI Innova scanning probe microscope.
Elemental analysis was performed on Vario MICRO. The magnetic measurement was
carried out with a superconducting quantum interference device magnetometer
(SQUID, quantum design MPMS XL-7).

Calculation Method. The theoretical calculations are carried using density-functional
theory (DFT)[34 as implemented in the VASP package.[>] The generalized-gradient
approximation (GGA) in the Perdew-Burke-Ernzerhof (PBE) form!”] and the projector
augmented wave (PAW) approachl® are employed for this spin-unrestricted DFT
calculations. The cutoff energy for the palne wave is 500 eV. The thickness of
vacuum space is set to 15A. During geometric optimization, the convergence
criterions for energy and force on each atom are 1.0x10-5 eV and 0.01 eV/A,
respectively. 8x8x1 Monhkorst-Pack k-points is set for the optimization.l’l A denser



k-points grid of 14x14x1 is used for the electronic structure calculations as well. Due
to the DFT-PBE method always underestimates the band gap of semiconductor, the
HSEO06 screened hybrid DFT method is used to preferably evaluate the electronic
structure.[10-11]

S2. The DOS of the single layer g-C;N, with hydrogen dangling

bonds in different N sites
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Figure S1. (a) TDOS and corresponding PDOS of g-C;N, single layer with hydrogen
dangling bonds in N1 site based DFT-HSE06 method. (b) TDOS and corresponding
PDOS of g-C;Ny, single layer with hydrogen dangling bonds in N2 site based DFT-
HSE06 method. (c) TDOS and corresponding PDOS of g-C;Ny single layer with
hydrogen dangling bonds in N3 site based DFT-HSE06 method. (d) TDOS and
corresponding PDOS of g-C;N, single layer with hydrogen dangling bonds in N1 and



N3 site based DFT-HSE06 method. The Fermi level is set at 0 eV.

S3. HRTEM image of the synthetic g-C;N, ultrathin nanosheets

with more hydrogen dangling bonds

Figure S2. HETEM image of sample CN-4. Inset: the corresponding electron
diffraction pattern.

S4. FT-IR spectrum of synthetic g-C;N, ultrathin nanosheets

with more hydrogen dangling bonds
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Figure S3. FT-IR spectrum of sample CN-4.

The typical FT-IR spectrum of synthetic g-C;N,4 ultrathin nanosheets with more hydrogen
dangling bonds was presented in Figure S3 which is identical with previous literature.l'2-141 The
absorption peak which located at 810 cm™! is due to the breathing of the tri-s-triazine units. The
absorption peaks of 1248, 1323, 1420, 1448, 1575, and 1645 cm! are corresponded to the typical
stretching vibration of aromatic CN heterocycles. The broad bands range from 3000 to 3300 cm’!



for hydrogen-bonding interactions which were aroused by secondary and primary amines.

S5. XRD pattern of the synthetic bulk g-C;N,
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Figure S4. XRD pattern of sample CN-1.

S6. Raman spectra of the synthetic bulk g-C;N,
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Figure SS. Raman spectra of sample CN-1.



S7. HRTEM image of the synthetic bulk g-C;N,

Figure S6. HETEM image of sample CN-1. Inset: the corresponding electron
diffraction pattern.

S8. XRD pattern of the synthetic proton- functionalized bulk g-
C3N4
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Figure S7. XRD pattern of sample CN-2.



S9. Characterization of synthetic g-C;N, ultrathin nanosheets

with hydrogen dangling bonds
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Figure S8. XRD pattern of sample CN-3.
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Figure S9. Electron energy loss spectra (EELS) of sample CN-3.
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Figure S10. AFM image of sample CN-3.




S10. Test of room temperature ferromagnetism of synthetic g-
C;N, ultrathin nanosheets with more hydrogen dangling bonds

against environmental viriation
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Figure S11. M-H curves of the CN-4 at 300K after three months of aging in air. (b)
M-H curves of the CN-4 at 300K after heat treatment at different temperatures in
argon atmosphere for 1h. Red represent at 373 K and blue represent at 473 K.

Table S1. Hydrogen content of as-obtained samples CN-1, CN2,

CN-3 and CN-4
CN-1 [ CN-2 | CN-3 | CN4
wt% |1.99%[2.35%(2.41% (2.43 %
atom % | 21.30%|24.99%|25.87%/26.52%




Table S2. ICP results of the CN-1, CN-2, CN-3 and CN-4

Fe (ppm)| Co (ppm)| Ni (ppm)
CN-1 5.6 N N
CN-2 8.2 N N
CN-3 8.8 N N
CN4 7.4 N N

Note: N represent below the detecting limit.
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