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Research progress in the design, fabrication and application
of Z—scheme heterojunction photocatalysts

ZHANG Mengfan', ZHANG Zhenmin', JIA Jingwen', YU Changlin'?, YANG Kai'
(1. School of Chemistry and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Chemical Engineering, Guangdong University of Petrochemical Technology, Maoming 525000, China)

Abstract:Traditional heterojunction boasts such advantages as enlargement in optical response range and
facilitation in carrier separation. However, its redox ability is insufficient. Z-scheme heterojunction is put
forward based on artificial photosynthesis, a simulation of plant photosynthesis in nature. With respect to the
single photocatalyst and traditional heterojunction, Z—-scheme heterojunction has distinct advantages, e.g. the
effective separation of electron—hole pairs, reduced recombination of photo—induced carrier, strong redox active
site, expanded light response range, high photocatalytic activity, etc. In this paper, the reaction mechanism,
construction method and application of liquid phase Z -scheme heterojunction, all —solid —state Z —scheme
heterojunction and direct Z—scheme heterojunction are reviewed. Finally, the characteristics of several types of
Z.-scheme heterojunction were briefly summarized and compared, and the challenges and prospects for the
development of Z-scheme photocatalytic systems are proposed.
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Fig. 1 Heterojunction mechanism

A HE HL 28 X 23 B el /N A R T A O B
AR T HAT AR 0 S8 Al I8 I RE 1 R B Bl AR
IO, 1 B M 1 9

2 Z-BRREHE

B 7T S 4 35 R B A S A Yk Sk
AR BT HAY AR B, A ATTAR 8 S5 I 485 8] A ST 28 1)
ANTA] TR LA 43 o« AT 85 1 A0 30 I B X
I BT 2B 5 B4 5 DAHL 5 AR S A BT 4 [
A Z-FYS RS s oA B ok ) B 27
S5 DA KR AL o = oe e AR MR AR Y BB Z- A0 5
45 Ka) 3 HH R IR L Z- T S i e
2.1 HHEZ-BRRE

1979 4 #H Bard T IR E& AR Z-50 3 i 45 A Ak
SNBSS A T B A SRR TR T4 (T FeFe™,
TO>/I755 ) (14 T o 2 S 372 32 10k, G vl i 25 1) 480k il
JEUES X Ry E B 32 R R IR T B D-A BB, A
Bl 2(a) s FEOGRTE  PAhE Sk PC T A PC Iy
B 7 A O, I T RS, PO
My L 2s e 5 RN W) & AR AR RO T S

14 B, 5 D 8 ) AR I DS 1 X AR RO BT A ]
HLPC L S By AL 72 5 S S A i JRUSO R T
HANAE B s oCa 50 B 0 S AR 5B 1 X R A
IR #E

2H*+2e—H,

D+nh*—A
A+ne—D
2H,0+4h*—0,+4H*

B T8 Fe¥/Fe  TOXIE il B S8 AL 8 S B T
XFAh A LL NOY/NO> R AR I B 7% G Al 7K 7™ &
FrAA L3 DL S W) [Co(bpy)s*/[Co (phen )P
R AR 5 X Y 2 5 TS AR TR

IR, WRAH Z—54 55 Jot 45 D6 M AL 0 i A7 72 15 2 Bk
Ko AR I A BRSSO AR ) 5 B RTAT Y
M HARSS 5 ke Az A SR 306 SN O B i R0 | 75 1 X
70 B A P P AT 28 A e % P A A6 TR K A 3 B AR
7Y 5 5 4 G HEA TR 1 07 ] 52 B BR A e it Ak R
ZHEAMIEEN FIATLE 5 5 KA, BUR N R
TR, HEAMAEEAN A S S PCIVB B0k A&
AL . 5 PC 1 CB b+ & A i I S T Bl
BN,



%11 & % 3 4 KA, S - R AR R Wkt B & A m A AR R R 21

pPC1

ﬂﬂgfiﬂj\

pcll
(a) WiAH 27 5 5 45

%ﬂ:fiﬂj/

pPClIl

PC I

5L

pCl

(c) HIE Z-M 5 R 2
B2 Z-BRRENE
Fig. 2 Z-scheme heterojunction mechanism diagrams
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Table 1 Construction method of Z-scheme heterojunction
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Table 2 Hydrogen and oxygen production over Z—-scheme heterojunction photocatalysts
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Table 5 Degradation of organic pollutants over Z-scheme heterojunction photocatalysts
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