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Received 30 April 2018 Graphitic carbon nitride (g-C3Ny4) as a fascinating visible light active semiconductor photocatalyst has
Received in revised form 5 July 2018 medium band gap, non-toxic nature, stable chemical structure and high thermal stability. Recently,
Accepted 5 July 2018 intensive researches are focused on photocatalytic activity of g-C3N4 for wastewater treatment. This
Available online xxx review demonstrates latest progress in fabrication of graphitic carbon nitride CsN4 incorporated

nanocomposite to explore photocatalytic ability for water purification. The g-C3N4-based nano-
KGJC/V\I'\;WSI composites were categorized as g-C3N4 metal-free nanocomposite, noble metals/g-C3N4 heterojunction,
g-(3Ng

non-metal doped g-C5Ny, transition and post transition metal based g-CsN4 nanocomposite. Apart from
fabrication methods, we emphasized on elaborating the mechanism of activity enhancement during
photocatalytic process.
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Introduction

03 +2H" + e~ — H,0, Ey = 0.89V (5)

Water can be considered most valuable reserve among all
natural resources that should be conserved, treated and recycled in
scientific way for sustainable growth. Water pollution control is
one of the big challenges in front of scientific community with its H0, — HO;™ +H" pK, =117 (6)
main concern for protection and conservation of natural water
resources. Among various sustainable practices, semiconductor
mediated photocatalysis is considered as most alluring and O, +2H* +2e~ — H,0, E;=0.28V (7
promising technology to directly utilize solar energy to resolve
environmental issues [1-5]. Nowadays, growing industries and
modern civilization are causing release of hazardous chemicals H,0; + e~ — OH™ +OH* E; =038V (8)
into aquatic environment causing life threat to all living species on
earth [6-8]. Till now, various conventional techniques have been
used for water purification i.e. coagulation, sedimentation, reverse H,0+h" — OH® + HY E{2.32V 9)
osmosis, filtration, adsorption, chemical and biological methods.

The efficiency of these remedial techniques is not very high for

purification of water containing complex matrix of various OH® - 05 +H' pK,=11.8 (10)
pollutants like pesticides, pharmaceutical, organic solvents and
household chemicals [9,10]. Recently, advanced oxidation process-
es (AOP’s) have emerged as effective purification technique for

o1
wastewater containing non-biodegradable and highly stable 2HO3 0z — +H;0, an
chemicals [11,12]. In AOP’s, hydroxyl radicals (*OH) are highly
reactive species and formed in-situ that cause non-selective . . .
oxidation of organic pollutants to CO,, H,O and respective 5 +h" — "0, E;=0.65V (12)
inorganic ions (Eqs. (1)-(20)). Hydroxyl radicals, with high Interaction between radicals
oxidation potential of E° (*OH/H,0)=2.80V/SHE, are the second
strongest oxidant after fluorine (E°=3.0 eV). The rate constants for ~ 2HO5 — H,0; + 0 (13)

reactions between *OH radicals and contaminants in water are

reported in range of 106-1010 L mol~'s~! [13]. Due to their short

lifetime (ns) in water, the radicals are quickly vanished from HO5 + 03" +Hy0 — Hy02 + 0, + OH™ (14)
reaction solution.

AOPs - QH* —Pollutantmolecule _, cQ, 1 H,0 + Inorganicions (1) 20H* - H,0, (15)
Charge separation pathway for ROS production
Photocatalyst + hv — e~ (conductionband) H,0, + hv(UV) — 20H° (16)
+ h" (valence band) (2)
H,0, + 05~ — OH® + 0, + OH~ (17)
0, +e” — 0y° (3) .
E) = —0.33V Energy transfer pathway for ROS production
photocatalyst
30, intersystemcrossing _, 10, (18)
HO3; — 05 pK,=4.8 (4)
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