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Recent advance of surface cocatalyst modification on g—C,N, for

photocatalytic hydrogen evolution
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2. College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, China)
Abstract ; Taking visible light responsive graphite carbon nitride (g—C;N,) as the support, the basic
principles of photocatalytic hydrogen evolution were introduced. The promoting mechanism of loading co
—catalyst for photocatalytic hydrogen production activity was summarized. The strategies of controlling g
—C;N, hydrogen production activity by loading co—catalyst were discussed. Combined with relevant ca-
ses, the research progress of co—catalyst in promoting g—C;N, photocatalytic hydrogen production activ-
ity was summarized. The regulation methods of surface co—catalyst performance optimization were con-
cluded. The internal relationship between catalytic activity and surface/interface structures were ana-
lyzed, and the opportunities and challenges of the current work were pointed out.
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Fig. 1 Schematic diagram of photocatalytic production of

hydrogen from water



F35E5F5H

BE IR I IR

www.chinacaj.net

® 1 .25 .

2 REBEAFFEELRNPHIER

g=C, N, H 3% 5 1 A9 73 i K il L BB 454, B
W bR LA RS BOG AL ) 0B L /Y A 2 98
1M, g=Cy N, B HL T TEAS RCR AN SR 0T H I ff REAS B
R PE RS T R AT A B XL
BRI LS AR T IE AR Z , R LI 3R
TE 23 ) T S0 | 3 1T ) e Ak R R T 4 % =R
RIMESHEFURAGIABIN I BT,
Xt R LA QN AR SO0 | R R | R R A T R
B S AT IR B ol Y A 7R ) 3 i 2 4 R 1 1k
Jo 3 TG M AR BN AT B — i SRS 5 SR 1T 2
REAL 38 i 7E YA T 3 i 17 20— LU 45 7E 1) D) BiE
PCLH o3 SR B — e AR A7 A ) — S [ A 5 I
AR SRS, A | AR T 25 B G 4 s 4 E eI Rl
A ) 9 T A R0 3 T 2 2 TR g
IR 5 R M REAT AR, (H R 1 D BEfL
e BN BA S OGP RE B D RE AL A4 R, T
RN th PR 2Rl S AR i =&
FBE, X g—Co N, 2E 47 F i el LA fie E S AR AL 1
RERYJT ik T, T3 B AR AL TR 2 3 T AR B0 70
BRI RO 5, B SR m B AR e
ARy H S I BTG 1R 0 A, R AR 2 T i AL e A
3 HLE , LK R R T A3 K AR B AL

@ REGRT RESHPOME ) REGRT RELE POIE (0 Fl B T RRLH Pt CN
11 g-Cs N BT TEM EHZ (™! () g-Cs NG i TEM EHR()™ (150 ¢-C3 N 9 TEM [El{R (=) 1)

< FLJRF(99.4%)

0
0.1~0.2 nm 0.2~0.25 nn

(e) Pt-CN ff) HAADF-STEM

(f) Pt-CN 45 i = Bl

BR T REAS e HE IR~ S ARG 5 P 1, 34 RE 10 i A
feid AT A& A BB kA, 7 g-C3N,/
B REAE TR 22 P, o= C N VB IO BT R ™ A2 D
A LA T B PR TR PR A P DS 2 0 v er 36 7 52
R A= AT A B B PR AT L BEAT 44
IR, g=Cy N,/ B HEAR TR R 2 14 5 I SR A
SENRELENAY | r 1 45 F) 0 51 45 44 45 D5 AT
fife, RAXHE A a4 AT UA R g-C,
N2 AE  DUIER B 7 1) 25 i 42 fid 5 0 37 1) By Ak
R, R g—C, N,/ B AL FIR R AL PERE Y
WRIRZ W s Rife FHmss & % i
BT RS

3 REREMEATSHRLRFRIHRE

HLAS Ry e Bk . B4 S0 W B B R R e i 1 5
SRR ARAE g—Cy N, F2 1 & H 0L f— 25 )
PEAEFR, Horb, P B AR 00 78 1 &0 Hh iR
JEH FRAR 2 H AT S s A A R, BB
PR 7E T HHL 5 R T L faf S 1 K T pR 4 3 R
FRI LW RE R RE (29-0.09 eV) DL R B i R
P, g—C N, F i 7 2% P Bh A fk 70038 % n] LIFRAS
JUERDUE RSN TR T, P B AL ) 7
0 2 08 R 5 S PeORT SRR (40 H, PiCl, ) 52
B, BLARE 7 i dE A E TR HL 38 JFE A NaBH,

3518 pHI Y A] I3 (>400 nm)
o N E TRk

CP-CN  OP-CN  SP-CN

(d) Fir ] g6 HEAL TR LA i 7E
T I P B

Pl))

1

o
T

PP/ (mmol-h™' mg,
N

(=]

0.075 0.1 0.6 038 32
Po AR (R & L)%
() AN[E Pt gk Al PeAFAEIE A (R B
YUKEURL ) T CN FIG AL  EE T L

2 Pt HaEH g-C,N, B EHLT
Fig.2 Co—catalyst g—C;N, loaded by platinum



www.chinacaj.net

- 26 - EERE EALA i EOAdE RACBOUAEALH) S0k Al 6 AT Tt

R o—C N, R A P TEIR A58 5%
i TS AT PR AR AR W 2 R 2w, ANl 2a—d T
7, Cao S5 BT HA4 AN [F R bR R 2 58 5 T Y P
T g-C,N, MR, AHFFE Pt (TEAR 2 55 i
T XA PERE RO IR S TR A1

F 5T B0 S 7= i 1) 3 2 522 B0
Pt 4K BRI > P /N S PE ST IR, 455 HE T
ARG RIE  VEE 2 HTIA R Pr GOKIE0RL AT DL
SeFR R AR T B A SR (111) & i,
MRS e AR AR, [ 2011 4F HUR i1k
HRAE LK, b e 1) v 0 M o DT R R A
it A A A AT 45 T — B e
AERLIE | 25 L) P/ g—Co N, G AL F 78 B8 574
TS T — &5, Li S G (&
2e—g) g—C, N, FFIk =R 25 N/C Be o HE R
E Pt HFEF B A, B2 T R T Pr/2D
g—C,N AL 525 T P Bh Ak ) R T A H
R E AL, Bl 2815 2 1 55 Pv2D g-C,N,
PEARTR) = SR L H 9 % AR AR (TOF ) 3k 8] 775
h™' T Pr 9K UKL R4 K A% TS T P Bl
AR B A AR B R T Bl AR R T
(R AT TS PR & S AR TEAR HEE T . BR T
Pt AZk, Rh Pd %5 5t 42 J& th g ik 52 B A4 R sk
AT S BRI RE O B B 4R Bl

120

B 1 T-MoS,/O-g-C:N,
100 MPYO-g-C;N,

580-

0.1 0.2 0.5
B0 5 R O B LE) /%
(a) F13A 1T-MoS» il Pt ] O-g-C3N,4ff
Sttt 2 e L U8

800

}“ 600 371 548
= I
E
£ 400t
5 294
% 7 .
3200 % Nil
8 % 127
o
ekl
zZ Z 7z Z Z & 7Z
o 0 008 0 o
& & & § &7 &
S o <+ o f

e
(c) RIEfi# & PCN #l PYCN
Fe b i S P

2D-C3N,;» MoCl;s - SeO,

(b) MSCN(IE/1T) Fl MSCN(NS/2H) & i i [

HEALTA A D3R I, (ER L &8 B A A, L R
PO e oA A VA QK S UV RZY) Ui
IO ) B g i ML R T AH A SR FRAE

4 FREREWNEEFISHRILERARETR

WFFETF R B AT 54 i 1 v 5 B A Ak ) 2
FI AT g—C, N, LB AL 3B 58 09 53 — PS5 )
H RRE B v AR g—C N, 2 1 9 7= & Bl 4 AL 57
W2 ALFETE AR U A R A e A
W/ Wb 280 B R R | S LB
MATAFEN SRS 5% 48 Bh LRI A EL,
Ak 5 42 I Bl A0 0 17 5 B4 34 IS M AR
FEPE, DRI X B A 700 47 45 4 9 4 Rk g A
FEAEBE T 1] 14 S, LA B 2 4 A4 K MoS,
), A s B AR T e i g—C N RO BT &M RE (5
HAGR 27 3 T R 25 R0 A )R PR AR T % 7
FIRR T A by — Al EL A R 1) 465 ) 9 4 SR s,
Xu FEXF MoS, #F 47 & AH 45 4 & 3, il % 7 1T -
MoS,/0-g-C, N, 4 5 Fi 4514, 45 & EXAFS il
XPS X He S ARAE A RS 2 25 A 01T T IR A58 0IE
ST MoS, EL & /N MHARECALE 1T AHEEF S St
o= E g R W AR B AL, 1T-MoS, AT i 3
PERE AR O—g—C, N, 1 7= S MR, AEAR £ 20 (o
W E<0.2% ) 2 FEEERIT Pr AOTEHE:

E< XXX
YK

[191

MSCN(NS/2H)

T
(=400 nm)
00 oo ! A=)
s \

oo O 0 O
H H N P

(@ SRR

3 FReREBELR

Fig.3 Non—noble metal-based co—catalyst
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