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An aimed review of current advances,
challenges, and future perspectives of TiO,-
based S-scheme heterojunction
photocatalysts
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Abstract

Plencatalytic iechnolxgy is [ascinating the world dise 1o its poential m combar gobal
wanming caused by €0 emissions, split water 1o generate Hy fuel, and rensediate wawer
poillurion. Tely has been regarded a5 A [scinating pROOCAAlYGE material because of is
H-COSE, ADENCANCE, a0d eNemive PROETEsponse. However, elliciency DITenecks with
Tit), DUtlets persist, invalving a lack of visible light harvesting due w its inminsic large
bandgap and inadequae separation ol phowinduced charges. To beosy efficiency at the
industrial levels, visible lighi-sensitive Tiy, phocatalysts with the keeest
recomibination of photacarmiers are required. Ted,-based S-scheme betenosystems have
emenged a5 e most promising candidates due o their low change recombinarion loss,
stromg rech abality, and high perfonmance. Herein, this review aricle sUmmarizes mecent
WANCES in (e consemiction of oustanding Tid,-based S-scheme NEerosysiems,
inchuding scientific inrradiscrion, mdamental design conceps, crysial smecnmes of Tidy,
characterization methods, and design strategies of Ti,-hased S-scheme Belemjunction
phoencatalyses. In particulas, the coniribuions of morphological Conerl, GXyEen vacancy,
CO-CALARYSE MACiNg, SITUCTIECAl cesigh, a0 Danocarion 10ading in Tio-used S-scheme
phoEncatalysts are examined in detail, research gaps are identified, and
TeCOMIMEndations are proposed. The CUITEnT feview Aifls [ motivate more novel
Pesearch on (e raonal constiction of metal oxides-based S-scheme photocaialyss,
nence expediting the advancement of highly ellicient S-scheme phomcatalysts lor a wide
range of apphcations.
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