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Heterogeneous	N‐coordinated	single‐atom	photocatalysts	and	 	
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N‐coordinated	SMA	catalysts	exhibit	unique	catalytic	performance	in	var‐
ious	 reactions.	 This	 review	 explores	 the	 intimate	 correlation	 of	 intrinsic	
electronic	structure,	catalytic	mechanism,	and	different	electron	states	of	
SMA	confinement.	
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MXene	quantum	dots	of	Ti3C2:	Properties,	synthesis,	and	 	
energy‐related	applications	

Chen	Guan,	Xiaoyang	Yue,	Jiajie	Fan,	Quanjun	Xiang	*	
University	of	Electronic	Science	and	Technology	of	China;	 	
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This	review	presents	the	mechanism,	characteristics,	and	comparisons	of	
traditional	 chemical	 methods	 with	 novel	 fluorine‐free/chemical‐free	
methods	 and	 discusses	 the	 similarities	 and	 differences	 between	
MXene‐derived	 quantum	 dots	 and	 2D	 MXenes	 in	 terms	 of	 functional	
groups,	light	absorption	capacity,	energy	band	structure,	and	other	prop‐
erties.	
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TiO2‐based	photocatalysts	for	CO2	reduction	and	solar	fuel	 	
generation	

Tao	Zhang,	Xiaochi	Han,	Nhat	Truong	Nguyen,	Lei	Yang,	Xuemei	Zhou	*	
Sichuan	University,	China;	 	
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This	review	presents	recent	achievements	 in	the	solar‐driven	CO2	reduc‐
tion	for	solar	 fuel	generation	through	TiO2‐based	photocatalysts.	The	ap‐
proaches,	mechanisms,	and	strategies	to	improve	the	photocatalytic	activ‐
ity	and	 selectivity	of	TiO2‐based	photocatalysts	have	been	systematically	
summarized.	
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Articles	
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Electron	transfer	kinetics	in	CdS/Pt	heterojunction	photocatalyst	
during	water	splitting	

Jianjun	Zhang,	Gaoyuan	Yang,	Bowen	He,	Bei	Cheng,	Youji	Li,	Guijie	Liang	*,	
Linxi	Wang	*	
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Electron	transfer	kinetics	 in	CdS/Pt	heterojunction	photocatalysts	during	
water	 splitting	 is	 studied	by	 femtosecond	 transient	 absorption	 spectros‐
copy.	

Ultrafast electron transfer
~5.1 ps, Ke ≈ 4.9 ×1010 S-1

O2

Chin.	J.	Catal.,	2022,	43:	2539–2547	 	 	 doi:	10.1016/S1872‐2067(21)64024‐X	

Photocatalytic	CO2	conversion	of	W18O49/CdSe‐Diethylenetriamine	
with	high	charge	transfer	efficiency:	Synergistic	effect	of	LSPR	effect	
and	S‐scheme	heterojunction	

Yue	Huang,	Kai	Dai	*,	Jinfeng	Zhang	*,	Graham	Dawson	
Huaibei	Normal	University;	 	
Xi’an	Jiaotong‐Liverpool	University	

	
	
	
	
	

S‐scheme	 W18O49/CdSe‐diethylenetriamine	 heterojunction	 photocatalyst	
was	successfully	constructed.	Compared	with	CdSe‐D	and	W18O49,	 the	 in‐
crease	 in	 photocatalytic	 CO2	 production	 and	 stability	 of	 W18O49/CdSe‐D	
composites	is	due	to	the	synergy	of	LSPR	effect	caused	by	oxygen	vacancy	
and	the	special	separation	of	S‐scheme	heterojunction.	
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g‐C3N4/CoTiO3	S‐scheme	heterojunction	for	enhanced	visible	light	hydrogen	production	through	photocatalytic	pure	water	 	
splitting	

Aiyun	Meng,	Shuang	Zhou,	Da	Wen,	Peigang	Han	*,	Yaorong	Su	*	
Shenzhen	Technology	University	

	

A	 novel	 g‐C3N4/CoTiO3	 S‐scheme	 heterojunction	 photocatalyst	with	 extended	 visible	 light	 absorption,	 promoted	 charge	 separation,	 and	
strong	redox	capability	was	successfully	constructed	to	achieve	visible	light	photocatalytic	H2	production	through	pure	water	splitting.	

Chin.	J.	Catal.,	2022,	43:	2558–2568	 	 	 doi:	10.1016/S1872‐2067(22)64099‐3	
Constructing	0D/1D	Ag3PO4/TiO2	S‐scheme	heterojunction	for	efficient	photodegradation	and	oxygen	evolution	

Yukun	Zhu,	Yan	Zhuang,	Lele	Wang,	Hua	Tang	*,	Xianfeng	Meng,	Xilin	She	*	
Qingdao	University;	Jiangsu	University	
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A	0D	Ag3PO4	nanoparticles/1D	TiO2	nanofibers	S‐scheme	heterojunction	with	intimate	interfacial	contact	was	designed	and	exhibited	excel‐
lent	photocatalytic	 activity	 and	stability	 in	photocatalytic	oxygen	production	and	photocatalytic	degradation	of	various	organic	 contami‐
nants,	which	can	be	attributed	to	the	intimate	interfacial	contacts	and	rich	active	sites	of	0D/1D	geometry,	fast	charge	carrier	migration,	and	
outstanding	photoredox	properties	induced	by	the	S‐scheme	charge‐transfer	route.	
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Self‐assembly	synthesis	of	S‐scheme	g‐C3N4/Bi8(CrO4)O11	for	photocatalytic	degradation	of	norfloxacin	and	bisphenol	A	

Xiaomeng	Gu,	Taijie	Chen,	Jian	Lei,	Yang	Yang	*,	Xiuzhen	Zheng,	Sujuan	Zhang,	Qiushi	Zhu,	Xianliang	Fu,	Sugang	Meng	*,	Shifu	Chen	*	
Huaibei	Normal	University;	Anqing	Normal	University	

	

The	S‐scheme	g‐C3N4/Bi8(CrO4)O11	heterojunctions	were	successfully	synthesized	and	used	for	water	purification,	which	exhibited	remarka‐
bly	improved	charge	transfer	efficiency	and	photocatalytic	antibiotic	degradation	activity	under	visible	light	illumination.	

Chin.	J.	Catal.,	2022,	43:	2581–2591	 	 	 	 doi:	10.1016/S1872‐2067(22)64130‐5	

All‐organic	covalent	organic	frameworks/perylene	diimide	urea	polymer	S‐scheme	photocatalyst	for	boosted	H2	generation	

Zizhan	Liang,	Rongchen	Shen	*,	Peng	Zhang,	Youji	Li,	Neng	Li	*,	Xin	Li	*	
South	China	Agricultural	University;	Zhengzhou	University;	Jishou	University;	Wuhan	University	of	Technology	

	

	

A	conjugated	COF/PUP	all‐organic	heterostructure	with	S‐Scheme	interfacial	charge‐transfer	channels	was	successfully	developed	and	man‐
ufactured	for	the	first	time	at	ambient	temperature	via	an	in	situ	coupling	of	the	2D	TATF‐COF	with	PUP.	The	resulting	S‐scheme	heterojunc‐
tion	exhibits	an	ultrahigh	hydrogen‐evolution	rate	(94.5	mmol	h–1	g–1)	and	an	AQE	of	up	to	19.7%	at	420	nm.	
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2D/2D	S‐scheme	heterojunction	with	a	covalent	organic	framework	and	g‐C3N4	nanosheets	for	highly	efficient	photocatalytic	H2	
evolution	

Pengyu	Dong,	Aicaijun	Zhang,	Ting	Cheng,	Jinkang	Pan,	Jun	Song,	Lei	Zhang,	Rongfeng	Guan,	Xinguo	Xi	*,	Jinlong	Zhang	*	
Yancheng	Institute	of	Technology;	East	China	University	of	Science	and	Technology	
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A	2D/2D	S‐scheme	heterojunction	containing	TpPa‐1‐COF/g‐C3N4	NS	was	developed	through	 intermolecular	π–π	 interactions,	which	 im‐
proved	the	charge	transfer	owing	to	the	built‐in	electric	field	and	exhibited	an	outstanding	photocatalytic	H2	evolution	of	1153	μmol	g–1	h–1.	

Chin.	J.	Catal.,	2022,	43:	2606–2614	 	 	 doi:	10.1016/S1872‐2067(22)64091‐9	

Ultrasonic‐assisted	fabrication	of	Cs2AgBiBr6/Bi2WO6	S‐scheme	 	
heterojunction	for	photocatalytic	CO2	reduction	under	visible	light	

Jiaqi	Wang,	Hao	Cheng,	Dingqiong	Wei,	Zhaohui	Li	*	
Fuzhou	University	

	
	
	
	

Cs2AgBiBr6/Bi2WO6,	fabricated	via	an	ultrasonic‐assisted	process,	exhibit‐
ed	a	superior	photocatalytic	activity	for	CO2	reduction	to	produce	CH4	and	
CO	under	visible	light,	owing	to	the	presence	of	an	efficient	S‐scheme	het‐
erojunction.	
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Chin.	J.	Catal.,	2022,	43:	2615–2624	 	 	 doi:	 	 10.1016/S1872‐2067(22)64134‐2	

A	novel	S‐scheme	3D	ZnIn2S4/WO3	heterostructure	for	improved	hydrogen	production	under	visible	light	irradiation	

Mengyu	Zhao,	Sen	Liu,	Daimei	Chen	*,	Sushu	Zhang,	Sónia	A.	C.	Carabineiro,	Kangle	Lv	*	
China	University	of	Geosciences,	China;	South‐Central	Minzu	University,	China;	Universidade	NOVA	de	Lisboa,	Portugal	
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In‐plane	epitaxial	growth	of	ZnIn2S4	nanosheets	on	the	surface	of	WO3	nanorods	was	achieved	by	a	 facile	solvothermal	method,	and	this	
novel	S‐scheme	3D	ZnIn2S4/WO3	heterostructure	exhibits	high	visible	photocatalytic	hydrogen	production	rate.	
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3D	Fe‐MOF	embedded	into	2D	thin	layer	carbon	nitride	to	construct	3D/2D	S‐scheme	heterojunction	for	enhanced	photoreduction	
of	CO2	

Xiaoxue	Zhao,	Mengyang	Xu,	Xianghai	Song,	Weiqiang	Zhou,	Xin	Liu,	Pengwei	Huo	*	
Jiangsu	University;	Zhengzhou	University	

	

During	the	photocatalytic	CO2	reduction	reaction,	 the	50CN/Fe‐MOF	follows	the	S‐scheme	electron	transfer	pathway,	which	not	only	 im‐
proves	the	efficient	separation	of	charge	carriers,	but	also	maintains	a	high	redox	capacity.	

Chin.	J.	Catal.,	2022,	43:	2637–2651	 	 	 doi:	10.1016/S1872‐2067(21)64038‐X	

Construction	of	3D	flowers‐like	O‐doped	g‐C3N4‐[N‐doped	Nb2O5/C]	heterostructure	with	direct	S‐scheme	charge	transport	and	
highly	improved	visible‐light‐driven	photocatalytic	efficiency	

Fahim	A.	Qaraah,	Samah	A.	Mahyoub,	Abdo	Hezam,	Amjad	Qaraah,	Qasem	A.	Drmosh,	Guangli	Xiu	*	
East	China	University	of	Science	and	Technology,	China;	University	of	Rostock,	Germany;	Tianjin	University,	China;	 	
King	Fahd	University	of	Petroleum	&	Minerals	(KFUPM),	Saudi	Arabia	

	

The	hierarchical	O‐doped	g‐C3N4‐[N‐Nb2O5/C]	step‐scheme	photocatalyst	with	a	3D	flowers‐like	structure	delivers	superior	RhB	photodeg‐
radation	performance	compared	to	O‐doped	g‐C3N4	and	N‐Nb2O5/C	due	to	the	formation	of	an	S‐scheme	heterojunction	between	O‐doped	
g‐C3N4	and	N‐Nb2O5/C.	
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S‐scheme	photocatalyst	TaON/Bi2WO6	nanofibers	with	oxygen	vacancies	for	efficient	abatement	of	antibiotics	and	Cr(VI):	 	
Intermediate	eco‐toxicity	analysis	and	mechanistic	insights	

Shijie	Li	*,	Mingjie	Cai,	Yanping	Liu,	Chunchun	Wang,	Kangle	Lv,	Xiaobo	Chen	*	
Zhejiang	Ocean	University,	China;	South‐Central	Minzu	University,	China;	University	of	Missouri‐Kansas	City,	USA	
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A	 novel	 TaON/Bi2WO6	core‐shell	 S‐scheme	 heterojunction	 nanofibers	with	 oxygen	 vacancies	 has	 been	 designed	 for	 highly	 efficient	 visi‐
ble‐light	photocatalytic	abatement	of	antibiotics	and	Cr(VI).	The	superior	catalytic	performance	is	benefiting	from	the	efficient	separation	of	
high	energetic	charge	carriers	with	optimal	photo‐redox	power	by	S‐scheme	mechanism	and	rich	oxygen	vacancies,	as	well	as	the	compact	
contact	by	the	in‐situ	growth.	

Chin.	J.	Catal.,	2022,	43:	2665–2677	 	 	 doi:	10.1016/S1872‐2067(22)64124‐X	
Noble‐metal‐free	plasmonic	MoO3‒x‐based	S‐scheme	heterojunction	for	photocatalytic	dehydrogenation	of	benzyl	alcohol	to	 	
storable	H2	fuel	and	benzaldehyde	

Yingcong	Wei,	Qiqi	Zhang,	Ying	Zhou,	Xiongfeng	Ma,	Lele	Wang,	Yanjie	Wang,	Rongjian	Sa,	Jinlin	Long,	Xianzhi	Fu,	Rusheng	Yuan	*	
Fuzhou	University;	Jiangsu	University;	Dongguan	University	of	Technology;	Minjiang	University	

	

Coproduction	 of	 H2	 and	 benzaldehyde	 from	 benzyl	 alcohol	 with	 simultaneous	 utilization	 of	 photogenerated	 electrons	 and	 holes	 over	
Zn0.1Cd0.9S/MoO3‒x	S‐scheme	heterojunction	photocatalyst	under	UV‐visible‐NIR	light	excitation	were	achieved.	
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Singlet	oxygen	synergistic	surface‐adsorbed	hydroxyl	radicals	for	
phenol	degradation	in	CoP	catalytic	photo‐Fenton	

Haoran	Yu,	Danxu	Liu,	Hengyi	Wang,	Haishuang	Yu,	Qingyun	Yan,	 	
Jiahui	Ji	*,	Jinlong	Zhang,	Mingyang	Xing	*	
East	China	University	of	Science	and	Technology	

	
	
	
	
	
	
	

The	synergistic	effect	of	1O2	and	•OHads	in	the	CoP/Fe2+/AM1.5	system	was	
confirmed.	1O2	promotes	the	hydroxylation	of	weakly	polar	phenol,	which	
can	 then	 be	 adsorbed	 to	 the	 CoP	 surface	 and	 degraded	 by	 •OHads	 on	 its	
surface.	 	

Chin.	J.	Catal.,	2022,	43:	2690–2698	 	 	 doi:	10.1016/S1872‐2067(22)64114‐7	
An	efficient	strategy	for	photocatalytic	hydrogen	peroxide	production	over	oxygen‐enriched	graphitic	carbon	nitride	with	sodium	
phosphate	

Yu	Zhang,	Ling	Zhang,	Di	Zeng,	Wenjing	Wang,	Juxue	Wang,	Weimin	Wang,	Wenzhong	Wang	*	
Shanghai	Institute	of	Ceramics,	Chinese	Academy	of	Sciences;	University	of	Chinese	Academy	of	Sciences	 	

	

Oxygen‐rich	g‐C3N4	with	abundant	nitrogen	vacancies	was	synthesized	for	efficient	photocatalytic	H2O2	production.	The	reaction	pathway	
was	changed	by	introducing	Na3PO4,	and	singlet	oxygen	played	an	important	role	in	H2O2	generation.	

Chin.	J.	Catal.,	2022,	43:	2699–2707	 	 	 doi:	10.1016/S1872‐2067(22)64118‐4	

A	thioether‐functionalized	pyrene‐based	covalent	organic	framework	
anchoring	ultrafine	Au	nanoparticles	for	efficient	photocatalytic	 	
hydrogen	generation	

Zhiming	Zhou,	Chuanbiao	Bie,	Peize	Li,	Bien	Tan,	Yan	Shen	*	
Huazhong	University	of	Science	and	Technology;	 	
China	University	of	Geosciences	

	
	
	
	
	
	

A	thioether‐functionalized	pyrene‐based	COF	was	devised	and	built	for	effi‐
cient	 photocatalytic	 hydrogen	 generation.	 Its	 superior	 photocatalytic	 per‐
formance	can	be	attributed	to	the	peculiar	pores	of	COF	support	and	coor‐
dination	contact	between	thioether	groups	and	Au.	
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Mechanochemical	preparation	and	application	of	graphdiyne	coupled	with	CdSe	nanoparticles	for	efficient	photocatalytic	hydro‐
gen	production	

Zhaobo	Fan,	Xin	Guo	*,	Mengxue	Yang,	Zhiliang	Jin	*	
North	Minzu	University	

	

Graphdiyne	 was	 successfully	 prepared	 by	 the	 mechanochemical	 coupling	 of	 precursors	 C6Br6	 and	 CaC2	 using	 a	 ball‐milling	 approach.	
Graphdiyne	coupled	with	CdSe	exhibits	high	hydrogen	evolution	activity.	

Chin.	J.	Catal.,	2022,	43:	2720–2731	 	 	 doi:	10.1016/S1872‐2067(22)64133‐0	

Dual	transfer	channels	of	photo‐carriers	in	2D/2D/2D	sandwich‐like	ZnIn2S4/g‐C3N4/Ti3C2	MXene	S‐scheme/Schottky	heterojunc‐
tion	for	boosting	photocatalytic	H2	evolution	

Lele	Wang,	Tao	Yang,	Lijie	Peng,	Qiqi	Zhang,	Xilin	She	*,	Hua	Tang,	Qinqin	Liu	*	
Jiangsu	University;	Qingdao	University;	Fuzhou	University	

ZnIn2S4/g-C3N4/Ti3C2

H2O
H2

Dual charge transfer channels 

A	2D/2D/2D	sandwich‐like	ternary	ZnIn2S4/g‐C3N4/Ti3C2	MXene	heterojunction	with	dual	carrier	transfer	channels	was	designed	to	boost	
the	photogenerated	carrier	separation	and	migration.	
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Enantioselective	intermolecular	[2	+	2]	photocycloadditions	of	vinylazaarenes	with	triplet‐state	electron‐deficient	olefins	

Dong	Tian,	Xin	Sun,	Shanshan	Cao,	Er‐Meng	Wang,	Yanli	Yin,	Xiaowei	Zhao,	Zhiyong	Jiang	*	
Henan	University;	Henan	Normal	University;	Henan	University	of	Technology	

	

Asymmetric	intermolecular	[2	+	2]	photocycloaddition	reactions	of	electron‐withdrawing	olefins	with	vinylazaarenes	have	been	developed	
by	exploiting	a	substrate‐differentiating	synergistic	catalysis	platform.	
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