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Figure S1. Scheme of catalysts preparation.
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Figure S2. Low-temperature nitrogen adsorption/desorption isotherms of Ni/g-C;Ny-r catalyst

and pristine g-C;N, and reduced g-C;Njy.
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Figure S3. FTIR spectra of reduced graphitic carbon nitride (g-CsNy-r), and Ni/g-C;N,4 sample

reduced at 300 and 525 °C.

FTIR spectra of g-C;N,-r indicate a structure typical of graphitic carbon nitride. Bands in the 1100-
1700 cm-1 range corresponding to characteristic stretching modes of the C-N ring of heterocycles
were observed. The number and shape of the bands suggest the presence of tri-s-triazine
(heptazine) subunits, as also indicated by the doublet at 1576 cm-1 and 1543 cm-1 [1]. A
significant reduction in the intensity of FTIR bands in the 1100-1700 cm-1 range indicates partial
degradation of the g-C3N4 structure after reduction of the Ni/g-C3N4 sample.



Figure S4. SEM images of Ni/g-C3Ns-r sample (after reduction in hydrogen at 525 °C) and digital

magnifications of selected areas. The fibrous structures are marked with blue arrows.
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Figure S5. TEM images and particle size histograms of Ni/g-C;Ny-r sample after reduction in

hydrogen at 300 and 525 °C.



Identification of gases emitted upon the etching of Ni/g-C;N4

The gases released upon the reduction of Ni/g-C3N, sample were identified with the use of a
mass spectrometer ThermoStar made by Pfeiffer, model GDS301T2, with electron ionization and
a QMA200 M analyser. The reduction of the Ni/g-C3N,4 was performed in a ChemiSorb 2705 made
by Micromeritics, in the flow of 10 vol.% H,/Ar (30mL h') at the temperature ramp of 10 °C
min~!. The spectrum presented in Figure S1 was taken upon the reduction at 525 °C. The
fragmentation ions were identified on the basis of the NIST basis (National Institute of Standards

and Technology) [2] and [3] — Figure S6, Table S1.
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Figure S6. Mass spectrum recorded at 525 °C during temperature-programmed reduction

of Nl/g-C3N4



Ammonia Methane

MASS SPECTRUM MASS SPECTRUM
100 100
80+ 80~
- 1
§ 60 £ 604
] g |
£ €
I a0 T a0
204 204
(7 T MU WUSUNIS WML, WSURUSNSS S ——— [:7. 7, SUSGESN NS WUS— S —— N ————
13 14 15 16 17 18 19 1 12 13 14 15 16 17 18
miz mfz
NIST Chemistry WebBook [https:/webhook.nist.govichemistry) NIST Chemistry WebBook (https:/webbook.nist.gov/chemistry)
Hydrogen cyanide
MASS SPECTRUM
100
80+
Z 60
a I
Z
£
3 401
204
0.0 y T +
8 12 16 20 24 28 32

mfz
NIST Chemistry WebBook (https://webbook.nist.gov/chemistry)

Figure S7. Reference mass spectra of ammonia, methane and hydrogen cyanide (according to [2]).

Table S1 presents the characteristic fragmentation ions of the gases observed in the mass spectra,
and their relative intensities. In the gas products of the Ni/g-C;N4 sample reduction, the following
ions were identified, those of m/z= 12, 13, 14, 15, 16 assigned to the fragmentation of methane,
[3] those of m/z=14, 15, 16, 17, 18 assigned to ammonia [4] and those of m/z= 12, 13, 14, 15, 26,
27, 28, 29 evidencing the presence of hydrogen cyanide. Moreover, the spectra showed the ions
coming from hydrogen and argon (components of the reducing mixture), small amounts of water

and traces of air from the surroundings.



Table S1. NIST neutral gas fragmentation patterns for gases. G.T. Paschmann, P.W. Daly, I.

International

(http://www.issibern.ch/PDF-Files/analysis_methods 1 la.pdf)

Space

Science,

Analysis  methods

for

multi-spacecraft data, (1998)

m/z CH4 NH; H,0O HCN Na 0O,

12 0.038 0.042

13 0.106 0.017

14 0.204 0.022 0.017 0.137

15 0.888 0.075 0.001

16 1.000 0.801 0.009 0.218
17 0.016 1.000 0.212

18 0.004 1.000

19 0.005

20 0.003

26 0.168

27 1.000

28 0.017 1.000

29 0.001 0.007

32 1.000
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Table S2. The results of the XPS analysis of g-C3N4, g-C3N4-r and Ni/g-C3sNy-r after reduction at

525 °C.
g-C3N, g-C3Ny1 Ni/g-C3Ny
B.E.,eV FWHM % at. B.E.,eV FWHM % at. B.E.,eV FWHM %at.
Quaternary 401.2 1.0 4.2 401.2 1.0 4.2 401.2 1.7 1.0
NH 400.3 1.0 5.0 400.3 1.0 5.5 400.4 1.7 0.4
g" NH, 399.3 1.0 6.5 3994 1.0 6.9 399.4 1.7 0.8
"E Py 398.6 1.0 27.9 398.6 1.0 26.0 398.7 1.7 2.5
N(O,) 404.1 22 0.4
Total nitrogen: 43.6 42.6 5.1
0-C=N 289.2 0.6 0.8
Py 288.0 1.0 34.9 288.0 0.9 35.1 288.1 1.1 1.8
- Nitrile (C=N) 287.0 0.3 0.1 287.1 1.1 1.1
é AdC 284.6 1.1 17.3 284.6 1.4 18.6 284.6 1.1 21.6
© Graphitic 284.4 0.9 53.9
Defective 283.9 1.4 10.8
Total carbon*: 35.0 36.2 67.3
0O, ads. 533.1 1.4 2.1 533.7 1.6 1.1 533.9 1.4 1.5
H,O ads. 531.7 1.2 1.9 5322 1.6 1.6 532.5 1.4 1.9
°§0 NiO 530.2 1.3 0.1 529.7 0.9 0.2
g 0=C-N 531.5 0.9 0.1
NiO - - - - - - 5313 1.7 0.9
Total oxygen: 4.1 2.7 4.6
*without of AdC
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