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Preparation of vanadium-doped g-C;N, nanotubes

via supramolecular self-assembly method and its
photocatalytic hydrogen production performance
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DING Shuangshuang, ZHOU Bingxin

(School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract Graphitic carbon nitride (g-C;N, ), a visible-light-responsive photocatalyst, faces the challenge
of simultaneously achieving doping modification and low-dimensional morphology control. In this study, a
supramolecular precursor was formed by connecting melamine and cyanuric acid through triple hydrogen
bonds. Vanadium-doped g-C;N, nanotubes were prepared by adding vanadium salts, followed by drying
and calcination. Vanadium doping induced the self-fission of the supramolecular precursor into nanotubes,

which optimized the electronic structure of g-C; N, and increased its specific surface area. The effects of va-
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nadium doping on the photoelectrochemical properties and photocatalytic hydrogen production performance
of g-C;N, were systematically investigated. The results showed that the highest hydrogen production per-

!, which was

formance of vanadium-doped g-C; N, under visible light irradiation was 599.1 umol « h™' « g
2.8 times that of pure g-C;N, This enhancement was mainly attributed to the synergistic effect of the
broadened light absorption range, reduced electron transfer resistance, and increased specific surface area.

Keywords g-C;N,; supramolecule; nanotube; photocatalytic hydrogen production
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Fig. 3 Morphology and elemental distribution maps of CN-V-3
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Fig. 4 XRD patterns and FI-IR spectra of samples
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Fig. 5 XPS spectra of samples
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Fig. 6 Photocatalytic hydrogen production curves, photo-responsive performance, valence band XPS spectra,

and N, adsorption-desorption isotherms of samples

2.4 elLfeAPERE o b

T R AT DL AL AR R PL O T SRR BR800 1 i B eR . nie 7
() IR, PUB ARG PL SR W] 55 T CNL H i CN-V-3 19 PL 3R 5 IR HE WO AE - 725 5 O0 i &
B RN, X ATHERE TR PUTR BB VRN T BE B AR A 1 TR i 1B 301 970 BECR
I3 il B AR BT T AR G A AR 4 f AT 56 RS RLBEL, AN 7 Ch) Bk . CN-V=3 B8 L 5 RS BEL AT i £k 92
/T CNLFERAE CN-V-3 [ B4 I BE /N L R BUB 2% AT i o 725 O I B 4 B g-Co N,
SRR B TS A M TR EDCAE HOR T2 SO R M IR . 26 CN AT CN-V-3 iYL
DR L B 2 AN 7 (o) Jr s » T LU O v 5 B B DG IR A0 T S i T v 0 R . ON-V-3 BoA fe R Y B

I B HLIAL . PRI s d e A B A R AR 2 3 B CN-V-3 R il B0 A v 123 00 & G A a0 o H A
ey L BELAS /I Ol Fi I 36 B e A s DR LM LA i e R DG HE AR 1



55 6 4 JREUR A5 Sl T A LA B B A ¢ Co Ny ORAF KDL i Sk BE 933

—
NS}

150[ (b) o cre 1) —CN
110 ——CN-V-1——CN-V-2
Re g ——CN-V-3 CN-V-4
120 :
<
=CN 208
é’ G 9pl °CN-v-3 B
§ N % 0.6
= ' 60 . =
. e, ., M 0.4
. IR 2
30 .. S . - g
.\/' - 202
, LIE
0 0.0
400 450 500 550 600 0 50 100 150 200 0 15 30 45 60 75 90 105120135150
Wavelength/nm 7'/1Q Time/s

() PLOGHE: (D) ALSABRITHE; (o BREOtRiih.
7 tE@mAEERA R

Fig. 7 Photoelectrochemical performance of samples
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