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Fig. 8 Visible light photocurrent response and electrochemical impedance spectra
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(a)-(c) hydrogen evolution (5 h); (d)-(f)average hydrogen evolution rate




15K i

FAKEE , %5 . Z— 1 CdZnS/Ag/NCN 5 J5t 45 YA AL 70 1 il 4 K 7T 06 AT S e Re T 5% 375

777.78 pmol/(h-g) Z [8] ;24 Cd/Zn BEIR LL Jhy 4: 6 )
B SRR 35 B B KA (777. 78 pmol/(h-g)) , 4k & 1
I Cd & & 2 Cd/Zn BEIR LR 505 I 1y At S R0E 7
H FRE601.01 pmol/(h-g)). KB HEER 1 G
M RESZ Cd/Zn BE IR LI 5 i 45 8 3 Bl Cd 7
G N AT SN PERG SR . Y AN R Cd/Zn BE UK L
F B B % AT NCN &2 548 i 57 B 45 0 (181 9(b) #ET 9
(e)), 24 ME CdZnS-X/Ag/NCN Y Mt &% M i
7 A J& CdZnS-4/Ag/NCN, i /& CdZnS-2/Ag/
NCN, Z#% 0] 1% 1279. 45 pmol/(h-g) . X —%{H [t
CdZnS-2 & 5.8 fi5 , tb NCN fil Ag/NCN 5 4. 4 £i%
(FE9(e) RN 9(F)) . X — 45 SHRAESL , B 20 B 5%
W AT M BB A Bk S O R R O A Ak BT SRR Y
FE.

3 & it

RS 5 AR A] LLTE R A T 5] AR
B RAB A, MR TRk, A B RA
At B AT S G 1) KR 3 BB R R g 1 TS A B D L A
A F AL TUR Ag BT FNE B e L S T 4. Z A
CdZnS-2/Ag/NCN [ 5 — b 8 B A 5 5 19 F KOG
LU A AT WA S PERE . BFOT R, B A MR fig
DT 5 — b e i JL R R e T AR L A 4 B S
T 25 RS HOR A B T B . AR T Al A
B Sk U, B2 G M ORE At AL M BB Y 4 i AT L 3 TR
B8 T AN 1 v N Y PR AR R 0 B RS e L i R
WY, bl 7 B S o 245 02 o I PR AT 43 5 /P B TR M ik —
RARRAE A ' Ak 790 A kB 1) A T B

\

5% 30k :

[1] HAN L, ZHONG Y, LEI K, et al. Carbon dot-SnS,
heterojunction photocatalyst for photoreduction of Cr
(V1) under visible light: A combined experimental and
first-principles DFT study [J]. The Journal of Physical
Chemistry C, 2019, 123(4): 2398-2409.

(2] ¥dd, Byl e . Pt (IV) 452 TiO, i A fb B i R Ak 21
B K HLBEWE S [T]. B ORBE 92 5 0 AT, 2017, 11(2) -
79-83.

(3] skpaar . A4 S0 B AT 52838 [T]. BHORHOUF 52 45 1
M, 2017, 11(4): 211-215.

[4] FUJISHIMA A, HONDA K. Electrochemical

photolysis of water at a semiconductor electrode [J].

Nature, 1972, 238(5358): 37-38.

[5] JIANG D, WANG T, XU Q, et al. Perovskite oxide

ultrathin  nanosheets/g-C;N, 2D-2D  heterojunction
photocatalysts with significantly enhanced photocatalytic
activity towards the photodegradation of tetracycline[J].
Applied Catalysis B: Environmental, 2017, 201:
617-628.

[6] WANG X, MAEDA K, THOMAS A, et al. A metal-
free polymeric photocatalyst for hydrogen production
from water under visible light [J]. Nature materials,
2009, 8(1): 76-80.

[7] ZHANG G, ZHANG M, YE X, et al. lodine modified
carbon nitride  semiconductors as  visible  light
photocatalysts for hydrogen evolution [J]. Advanced
Materials, 2014, 26(5): 805-809.

[8] LU Z, SONG W, OUYANG C, et al. Enhanced

of highly-

nanocomposites by

visible-light  photocatalytic performance
dispersed  Pt/g-C;N,
solvothermal treatment [J]. Rsc Advances, 2017, 7
(53): 33552-33557.

[9] QIN J, HUO J, ZHANG P, et al. Improving the

one-step

photocatalytic hydrogen production of Ag/g-C;N,
nanocomposites by dye-sensitization under visible light
irradiation[ J]. Nanoscale, 2016, 8(4): 2249-2259.

[10] FU J, TIAN Y, CHANG B, et al. BiOBr-carbon
nitride heterojunctions: Synthesis, enhanced activity
and photocatalytic mechanism [J]. Journal of Materials
Chemistry, 2012, 22(39): 21159-21166.

[11] NIU P, LIU G, CHENG H M. Nitrogen vacancy-
promoted photocatalytic activity of graphitic carbon
nitride[ J]. The Journal of Physical Chemistry C, 2012,
116(20): 11013-11018.

[12] LIU J, FANG W, WEI Z, et al. Efficient
photocatalytic hydrogen evolution on N-deficient g-
C;N, achieved by a molten salt post-treatment approach
[J]. Applied Catalysis B: Environmental, 2018, 238:
465-470.

[13] LU N, YAN X, KOBYASHI H, et al. Oxygen-
mediated water splitting on metal-free heterogeneous
photocatalyst under visible light[J]. Applied Catalysis
B: Environmental, 2020, 279: 119378.

[14] KANG Y, YANG Y, YIN L C, et al. Selective
breaking of hydrogen bonds of layered carbon nitride
for visible light photocatalysis [J]. Advanced
Materials, 2016, 28(30): 6471-6477.

[15] HAN C, DONG P, TANG H, et al. Realizing high
hydrogen evolution activity under visible light using

narrow band gap organic photocatalysts [J]. Chemical



376 MoB o o x® 5 N OH 2021

Science, 2021, 12(5): 1796-1802. [17] DAID, XU H, GE L, et al. In-situ synthesis of CoP

[16] LU N, YAN X, KOBYASHI H, et al. Oxygen- co-catalyst decorated Zn0.5Cd0.5S photocatalysts with
mediated water splitting on metal-free heterogeneous enhanced photocatalytic hydrogen production activity
photocatalyst under visible light [J]. Applied Catalysis under visible light irradiation[J]. Applied Catalysis B:
B: Environmental, 2020, 279: 119378. Environmental, 2017, 217 429-436.

Constructing Z-type CdZnS/Ag/NCN heterojunction for visible-light-driven
photocatalytic hydrogen generation

WEI Qiuyu, LI Yaxin, LI Chunfeng, TAO Chunlan, QIN Dongdong
Guangzhou University, Center for Advanced Analytical Science,College of Chemistry and Chemical Engineering,
Guangzhou 510006, China

Abstract: The high exciton binding energy and low charge separation efficiency of pure organic
semiconductors are considered to be the key problems limiting the performance and application of carbon
nitride for photocatalytic hydrogen evolution. In this paper, the secondary gas-phase reaction of carbon
nitride was carried out in ammonia atmosphere. The amino group was successfully introduced into the
carbon nitride, which enhanced the dispersing and coordination ability of carbon nitride in the aqueous phase.
Silver was loaded on the surface of the nitrogen-doped carbon nitride by sodium borohydride in situ reduction
method. The Z-type heterojunction with silver as carrier transfer medium was constructed under assistance
of sonication and stirring, as well as self-assembling of the product and CdZnS-X with different Cd/Zn molar
ratio. When the molar ratio of Cd:Zn:S is 2:8:10 and 20 vol% triethanolamine was used as hole sacrificing
agent, the hydrogen evolution efficiency of 1279.45 pmol/(h-g) (X >>420 nm) was obtained for
heterojunction. This value is 4.4 times higher than that of nitrogen-doped carbon nitride and 5.8 times
higher than that of sulfur zinc cadmium. The results of spectroscopy and electrochemistry show that the
significant improvement in the properties of the composites is mainly due to the enhancement of the charge
separation of single component, and the increased solid/liquid interface and the concentration of active sites.

Key words: graphitic carbon nitride ; Z-type heterojunction;photocatalytic hydrogen generation



