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Abstract: Organic pollutants have posed threat to human health and other creature. Photocatalytic
technology arises, because it can use solar energy to degrade pollutants. Hence, graphitic carbon
nitride (g-C3N4) with excellent photocatalytic performance has attracted global attention. This
paper presents the introduction of g-C3Ny4 and recent achievements of g-C3N4 composites in the
photodegradation of organic pollutants.

1. Introduction

Graphitic carbon nitride (g-C3N4) as one of the representative and promising photocatalysts,
which is composed of two earth-abundant elements: carbon and nitrogen, has become a very hot
research topic due to its excellent photocatalysis properity with the bandgap 2.7 eV, outstanding
chemical stability, fascinating optical and electrical properties[1]. These unique characteristics make
g-C3N4 be widely applied in various photocatalytic fields, such as pollutant degradation[2],
hydrogen production from water splitting[3], CO, reduction[4], and bacterial disinfection[4].

Many strategies have been reported for the synthesis of g-C3N4, and different methods could
prepare different materials with specific topography and electronic properties. Such methods
include solvothermal[5,6], thermal polymerization[7], electrochemical deposition[8], solid state[9],
etc. Thermal polymerization has been the most commonly used synthetic method owing to its
simple operation steps and short synthetic cycle. The precursors derive from a verity of
carbon/nitrogen-rich molecules, such as urea, melamine, cyanate, thiourea, cyanamide, thiocyanate,
guanidine hydrochloride and so on. In a typical synthesis, melamine was put into an alumina
crucible which was heated to 550 °C in a muffle furnace with a heating rate of 2 °C/min. After
calcination for 2 h, the alumina crucible was cooled naturally to room temperature. The sample was
collected and ground into powder[10].

2. Applications of g-C3N4 in the photodegradation of organic pollutants

Nowadays, people are faced with environment problem, which promotes the development of
semiconductor photocatalysis. G-C3Ny4 is one of non-mental photocatalysts, and has been widely
used to photodegrade a variety of organic pollutants, including rhodamine B (RhB), methylene blue
(MB), methyl orange (MO) and so on[11]. Table 1 shows the invention of a wide variety of g-C3N4
nanocomposites for the photodegradation of organic pollutants. Additionally, their photocatalytic
performance is also displayed in the table. It is well known that photogenerated electrons (e”) and
holes (h") could generate radials, such as hydroxyl radicals (*OH) and superoxide anion radicals
(*O2") which have strong redox property[12]. Once reactive species are produced, they will oxidize
organic pollutants during photocatalytic reactions.
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Table 1 Recent achievements of g-C3N4 composites in the photodegradation of pollutants.

Catalyst .
Catalyst Pollutant dos)e{ Pollutan_t Deg_ra_datlon Reference
(g/L) concentration efficiency
BiOBr/g-CsN, RhB 0.5 20 mg/L 100 % in 40 min [13]
Bi,03/g-C5N4 RhB 1.0 1.0x10°M 95% in 120 min [14]
In,VO,4/g-C3N4 RhB 0.3 0.002 M 100 % in 20 min [15]
NaTaO3/g-C3Ny4 RhB 0.25 5 mg/L 100 % in 90 min [16]
Sn0,/g-C3N4 RhB 2.0 10 mg/L 100 % in 120 min [17]
Zn0/g-C3N4 MO 3.0 5 mg/L 95 % in 100 min [18]
BiOCl/g-C3Ny MO 1.0 10 mg/L 100 % in 80 min [19]
AgsP0O,4/g-C5N, MO 0.25 10 mg/L 100 % in 20 min [20]
ZnFe,0,/g-C3Ny MO 0.25 10 mg/L 100 % in 180 min [21]
C030,4/g-C3Ny MO 1.0 10 mg/L 100 % in 180 min [22]
MoO3/g-C3Ny4 MB 1.0 10 mg/L 95 % in 180 min [23]
ZnggCdo,S/g-C3Ny MB 1.0 10 mg/L 100 % in 180 min [24]
AgsVO0,/g-CsN, MB 0.5 10 mg/L 95 % in 30 min [25]
N-doped TiO,/g-C3N4 MB 1.0 10 mg/L 100 % in 60 min [26]
0-Fe,03/g-C5N, Directred81 1.0 5.0x10° M 70 % in 120 min [27]
BiOCI,Bri,/g-CsN4 Rhodamine 640 0.25 9 mg/L 55 % in 90 min [28]
Ag/AgVO;/g-C3N, Basic fuchsin 1.0 20 mg/L 99.3 % in 70 min [29]
WO,/g-C3N, Basic fuchsin 2.0 1.0x10° M 75 % in 60 min [30]
Cu,0/g-C3N, Acid Orange-II 0.1 40 mg/L 95 % in 180 min [31]
g-CsN,4/CdS/RGO Congo red 0.4 20 mg/L 100 % in 20 min [32]
CuFe,0,4/g-C3N4 Orange Il 0.1 0.028 mM 90 % in 180 min [33]
P-g-C3N4/ZnLn,S, 4-nitroaniline 1.0 10 mg/L 99.4 % in 90 min [34]
g-C3N4/TiO,(TCN) ciprofloxacin 0.5 20 mg/L 97.3% in 150 min [35]
g-C3N4/WO; acetaldehyde 0.1 11.2 pmol/L 100 % in 24 h [35]
mpg-C3N4/Co30,4 bisphenol 0.4 15 mg/L 93.6% in 180 min [36]
g-C3N4/Znin,S, phenol 0.4 10 mg/L 73.2%in4h [37]
BisNb3;045/g-C3N, 4-chlorophenol 1.0 10 mg/L 100 % in 60 min [38]
Pd/mpg-C3N4 bisphenol A 0.5 20 mg/L 93.9% in 180 min [39]
Ag/AgBr/g-CsN, 2-chlorophenol 1.0 20 mg/L 70.51%in4h [40]

3. Summary

In the view of the scientific reports, great efforts have been devoted to prepare g-CsNy
composites. It is delightful that remarkable achievements have been made on the field of
photodegradation of pollutants. However, the mechanism of photocatalysis is not clear. More
importantly, these materials still have long way to achieve practical application.
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