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Abstract

The rational design and development of environmentally sustainable photocatalysts are of great interest among researchers working in various fields, including
energy production and solar-energy conversion applications. Advanced oxidation processes (AOPs) via semiconductor photocatalysis got significant attention in
solar energy conversion due to their highly simplified processing methods, reusability, and sustainability. The rational designing of photocatalytic nanocomposites
via band engineering would enhance the solar-light harvesting, excellent charge separation, lower recombination rate and high photocatalytic efficiency. In this
perspective, the various novel hybrid semiconductor-nanocomposites such as P90-T10,/g-C;N,, a-Fe,0;—NCs@CN-SAF, and B1,Fe, ,VO,/SCN were successtully
synthesized using pristine/modified g-C;N, as a base material for the environmental remediation & energy applications.
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Fig. S The direct Z-scheme mechanism for the
photocatalytic reduction of Cr (VI) of a-Fe,O;—
NCs@CN-SAF [2].
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Fig. 2 The schematic illustration for the preparation of UL-P90/CN
nanocomposite for the applications of photocatalytic degradations
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. -;-oAj:li::p-j:e:;t-:alo:(:i :.: Aﬁ;ﬁogf::l]da " | .';-aAppl-::l pot-::tial (::'zvs Ago/r;g(:l) : N '(;:pp-loi'.:d ]'J(:.;‘:en-:'i.:l [:;‘:rs. .:r;/A:(‘;l) R
Summary -
v' The as-synthesized different P90-TiO,/g-C;N,, a-Fe,0O;—NCs@CN- - __.._ ooy
SAF, and BiFe, ,VO,/SCN nanocomposites were utilized for the -
photocatalytic degradations of environmentally hazardous pollutants E 1] 2 ' ~
(1.e. SSY, Phenol, Cr(VI), ROX) and energy productions (i.e. PEC 2 | s ke S —— 148 | err el R Fig. 6 Schematic illustration of the type-II
water-splitting reactions) el B R heterojunction  photocatalytic = charge transfer

. , ' , . mechanism on Bi,sFe,sVO,/SCN nanocomposite
Fig. 3 The electrochemical Mott-Schottky plots and their corresponding towards the degradation of ROX and OER [1]

energy level band edge diagram with respect to the VFB (vs NHE) of the
as-synthesized photocatalysts [1].

v The bandgap energies of the various semiconductor materials were
tuned by dopmng, semiconductor coupling, surface defects,
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results in 2.4-14.4 % enhancement. Therefore, the obtained results
confirm that the staggered-aligned compositions and heterojunctions
have tremendously boosted the photocatalytic activity and efficiency
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