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Figure S1. X-ray diffraction profiles for pristine melamine powder and heated melamine

powder at 50 and 200 °C. Chemical vapor deposition in this study was conducted at a

precursor temperature of 200 °C.
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Figure S2. (a) Cross-sectional SEM images of g-C;N, films deposited at various
substrate temperatures under N, and H, gas flow. Scale bar is 2 uym for 525, 550 and 600
°C and is 10 um for 575 °C. (b) Plan-view scanning electron microscopy (SEM) images
of g-C;N, films deposited at various substrate temperatures under N, and H, gas flow.
Scale bar is 10 ym. The SEM equipment with cold-field emission (SU8000, Hitachi High-
Tech Corp.) was used. To prevent charge-up during SEM observation, a few nm-thick

platinum film was deposited on the film surface.
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Figure S3. Optical absorption coefficient for g-C;N, films estimated using transmittance
and reflectance spectroscopy. (Upper) Transmittance and reflectance spectra and
(lower) absorption coefficient depending on photon energy. (Left) Deposition under N,

gas flow and (right) deposition under H, gas flow.



800 rrrrrrrr S S S —
S 600 ; 3
& 4000 ]
E 200 | k
= L ! N2 gas, 525 °c]

0 ....... Llassaasy alalassassssalassssaaaalasanasy

1 2 3 4 5 6 1 2 3 4 5 6
Photon energy (eV) Photon energy (eV)

200 T T T T NAMAMAAA TrrrTTTTYT ,.' ........ TrrrrTTTYT TrrrTTTTTY 1
= i =. 200 ' -
3 3 I
X 100} | 4
% 1 'k 100 ) H, gas 1 sccm,
=3 / N, gas, 550 °C £ ; 550 °C |

0 ...... Losssssy T FTRTETRRTY INUTRTRTTY PR TN 0 ....... losasss TN FETRRTET | PETRTETENY FYNTTRTY
1 2 3 4 5 6 1 2 3 4 5 6
Photon energy (eV) Photon energy (eV)
S 200} ; . <. 200} . .
3 I -3
& e [
w 100 . w 100 iy .
2 /  H,gas 0.5sccm, 2 ! H, gas 5 sccm,
| ! 550 °C | = i 550°°C |
0 1 alal 1 1 0 ....... losaasy FIVY FYRTRTET losaaaasaalasssassy
1 2 3 4 5 6 1 2 3 4 5 6
Photon energy (eV) Photon energy (eV)

200 T T T T 200 T T T T
5 i 5
& 100 © 100}

s | 5
3 / N, gas, 575 °C £ H, gas, 575 °C
o | 1 1 0 1 1 1
1 2 3 4 5 6 1 2 3 4 5 6
Photon energy (eV) Photon energy (eV)
300 e S S S S 200 e S S S S
= 200} ) 1 =
8 / 2
x 2 100 .
L 100} - S )
< , N, gas, 575 °C 1 < ~ H, gas, 575 °c|
0 W4 1 1 1 (| A [T Sosseosasss TPV FETTTITN
1 2 3 4 5 6 1 2 3 4 5 6
Photon energy (eV) Photon energy (eV)

Figure S4. Kubelka-Munk plots of g-C;N, films, which were fitted to obtain the

absorption coefficient as a function of photon energy.
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Figure S5. Absorption peaks at 3.0-3.1 eV and 4.0-4.1 eV originated from the transition
between the conduction band and valence band for an sp? C-N 1 band (*-1r) and the
transition between N nonbonding orbital and the aromatic nonbonding orbital (n-1*),

respectively.



