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Abstract: The WS,/graphite phase nitrogen carbide(g-C3;N,) heterojunction was established through the solvent
evaporation and second calcinations the mixture of g-C;N, nanosheets and WS, nanosheets. The main structure of
g-C3N, and WS, in the heterojunction is not destroyed in the calcinations process and the interface is connected by
chemical bond, which enhances the stability of heterojunction. The photocatalysis results indicate that the H, pro-
duction rate reaches to 68.62 pmol/h while the content of WS, is 3wt%, which are 2.53 times and 15.29 times as that
of g-C3N, nanosheets and WS, nanosheets, respectively. Besides, the H, production rate is not decreased distinctly
after 5 times circulation experiments, which reveals that the WS,/g-C3;N, heterojunction has a good chemical stabil-
ity. Photoelectric property indicates that the establish of heterojunction structure can not only enhance the trans-
port rate of excited electrons, but also suppress the recombination rate of charge carriers. Thus, the H, production
rate is enhanced distinctly compared with that of pure g-C3N, nanosheets and WS, nanosheets.
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2-WS,/g-C;N, . 3-WS,/g-C3N,. 4-WS,/g-C;N,. 5-
WS,/g-CsN,, HARE L an# 1 frx ., Hod % A 1CP-

MS 73 #1 & B 3-WS,/g-CNy £ ifh i Sn 9 &
12.00 mg/kg.

&1 AE WS,/ AEHBEBILRE (g-C;N,)g-C;N, RREFFMH g-C;N, 1 WS, HIFTE
Table 1 Mass of graphite phase nitrogen carbide(g-CsN,) and WS, in different WS,/g-C;N, heterojunction samples

Sample 1-WS,/g-C3N, 2-WS,/g-C3N, 3-WS,/g-C3N, 4-WS,/g-C3N, 5-WS,/g-C3N,
WS,/g 0.025 0.050 0.075 0.100 0.125
g-CsN,/g 1 1 1 1 1
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Fig.1 Equipment of H, evolution by water splitting by sketch diagram (a) and picture (b) of real products
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Fig.2 XRD patterns of g-C3N, nanosheets, WS, nanosheets
and 3-WS,/g-C3N, heterojunction
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. 3-WS,/g-C3N, 554k HRTEM B4 4n 5] 3(g)~

—— 200 nm
¥

~ —— 10 nm
3 g-CoN, 20K F (a). WS, 29K A (b) Fl 3-WS,/g-CN, 5745 (c)
Iy SEM [EI1%, g-C3N, DK (d). WS, 49K (e) Fil 3-WS,/g-C3N,
SRS () 1) TEM MR, DhJ g-CoNy 49K A (g) . WS, 49K F (h) I
3-WS,/g-C;N, 5514 (i) i HRTEM KElfQ
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Fig.3 SEM images of g-C;N, nanosheets (a), WS, nanosheets (b), 3-
WS,/g-C3N, heterojunction (c); TEM images of g-C5N, nanosheets (d),
WS, nanosheets (e), 3-WS,/g-C5N, heterojunction (f); HRTEM
images of g-C;N, nanosheets (g), WS, nanosheets (h),
3-WS,/g-C3N, heterojunction (i)
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56 FE Ry 2.7 eV(Eg=1241/2), £ W] g-GN, Kk i R
XTI /INT 460 nm 1 85 OGN AMCA ML . WS,
YK B AE A AT IO X RITER S8 XX A AR a8 G %
WCHE 1o 3-WS,/g-CyN,, 57 3t 435 (1) #4 2 AN AN K il 2
FHT L A MR R, [R] B 3 in 2 AR e R i
SRR o O I RE Y R 55 1 B T A T A
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WS, nanosheets

E=2.0eV
3-WS,/g-C;N,

Intensity
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¢-C,N, nanosheets

300 450 600 750
Wavelength/nm
[Fl 4 g-CoN, WK A . WS, 40K Al 3-WS,/g-C3N,
SIS 2R A b T IO
Fig.4 UV-vis spectra of g-C;N, nanosheets, WS, nanosheets
and 3-WS,/g-C3N, heterojunction
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z | | 3 Ul 25 WSy/g-CoN, AR
é | E noshess | 3 1 i 5 6 2y g-C5N, Fill 3-WS,/g-CsN, 57 it £ XPS 4=
a ::T:H:IZ_&_;T\EI-% 3 | 3 ! K . Cls B3 . N1s EliE A1 O1s Kt . Ml 6(a)
: R AT LUA H, Waf (30 eV 2 £7) Fil S2p (160 eV 72 £7)
| | (1) 5 fiF 16 £ 1 BUAE 3-WS,/g-CyN, 5245 th,

4000 3500 3000 2500 2 000 1500 1 000
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Bl 5 g-CsNy 4KH . WS, 4K HFil 3-WS,/g-CsN, S IRZE LIAMGE
Fig.5 FTIR spectra of g-C3;N, nanosheets, WS,

nanosheets and 3-WS,/g-C;N, heterojunction
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Fig.6 XPS spectra of survey spectra (a), Cls spectra (b), N1s spectra (c) and O1s spectra (d) in g-C3N, and 3-WS,/g-C3N, heterojunction
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N, W B - B it e . AT LAR WS, FiT g-C3N,
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LT J0 V5 A R B 28 006 M A s IR AT e A R,

250 '(a)

200 A WS, nanosheets R=8.49 umol-h™'

é w 2-C,N, nanosheets R=27.12 pmol-h™!
=150 ® 3-WS,/g-C;N, R=68.62 pmol-h™!
E
2
5 100
e
50
0 : . . . . .
0 0.5 1.0 1.5 2.0 2.5 3.0
Time/h

—m—g-C;N, 5=9.8 m%/g
-0 WS, 5=37.5 m%g

350

Pore size/nm

50 :f
0 [ I I I I

0 0.2 0.4 0.6 0.8 1.0

Relative presure (p'p,™")

E 300 | _ —A-3-WS,/g-C,N, 5=156.4 m*/g
S 250 |5 120
S Sost |
S 200 | 2 |
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Fig.7 N, adsorption-desorption curves of g-C3N, nanosheets, WS,

nanosheets and 3-WS,/g-C;N, heterojunction
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