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Photodegradation of RhB over YVO4/g-C3N4 composites
under visible light irradiation†

Jun Cai,a Yiming He,*a XiaoxingWang,a Lihong Zhang,a Lvzhuo Dong,b Hongjun Lin,c

Leihong Zhao,b Xiaodong Yi,d Weizheng Wengd and Huilin Wand

A series of novel YVO4/g-C3N4 photocatalysts were prepared by a facile mixing and calcination method.

The obtained composites were characterized by X-ray diffraction, Fourier transform infrared

spectroscopy, transmission electron microscopy, ultraviolet visible diffuse reflection spectroscopy, X-ray

photoelectron spectroscopy, photoluminescence spectroscopy, and a photocurrent–time experiment.

The rhodamine B dye was selected as a model pollutant to evaluate the photocatalytic activity of the as-

prepared YVO4/g-C3N4 composite. It shows that the photocatalytic activity of g-C3N4 can be largely

improved by the doping of YVO4. The optimal YVO4 content is determined to be 25.8 wt%; and the

corresponding degradation rate is 2.34 h�1, about 2.75 folds that of pure g-C3N4. A possible mechanism

of YVO4 on the enhancement of visible light performance is proposed. It suggests that YVO4 plays a key

role, which may lead to efficiently suppressing the recombination of photogenerated charge carriers,

consequently, improving the visible light photoactivity.
1. Introduction

Semiconductor photocatalysis, which is known as a renewable
and sustainable technology, has attracted a great deal of interest
due to its universal applications especially in water/air purica-
tion, water splitting, and selective organic transformations to
ne chemicals.1–3 The development of high performance pho-
tocatalysts, especially the visible-light-driven (VLD) photo-
catalysts is highly signicant for the diverse applications of this
clean technology because visible light occupies 43% of the solar
spectrum. Two approaches are usually applied to develop VLD
photocatalysts. One is preparing a novel visible light responsive
material (such asBiVO4, CaBi6O10, Bi12TiO20, Ag3PO4),4–8 another
way is doping the conventional photocatalyst (such as TiO2 and
ZnO) with transition metals (Fe, Co, W, etc.),9,10 nonmetal
elements (N, S, I, F, etc.),11,12 or secondary semiconductors.13,14

Recently, a series of orthovanadates (such as InVO4, BiVO4,
YVO4, and CeVO4) has been reported to show good
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photocatalytic activity for water decomposition and/or the
degradation of organic pollutants.15–20 Most of them exhibit the
ability to absorb visible light, which can be mainly attributed to
the special electron conguration of the cations (such as Bi3+,
Ce3+, Sm3+). Take BiVO4 as the example, it has been reported
that its valence band (VB) consists of hybridized Bi6s and O2p
orbitals.16 This hybridization narrows the band gap and makes
the semiconductor able to absorb light with a wavelength lower
than 553 nm. This explanation can also be used to elucidate the
visible-light-responsiveness of lanthanide orthovanadates (such
as GdVO4 and SmVO4). The lanthanide cations have a partially
lled 4f orbital, which can hybridize with the O2p orbital to
decrease the band gap. Different from GdVO4 or SmVO4, YVO4

has a much wider band gap of 3.38 eV due to the empty 4f
orbital of Y.21 That means YVO4 can only be irradiated by the
light with a wavelength lower than 367 nm. Of course, the large
band gap also brings YVO4 a benet. The photoexcited electrons
and holes in YVO4 would exhibit a strong redox ability, which
induces YVO4 to exhibit high photocatalytic activity under UV
light.17 Therefore, YVO4 might serve as a potential and efficient
VLD photocatalyst by modication, as shown with TiO2 and
ZnO before. As to our knowledge, however, little research con-
cerned with YVO4 has been reported.21 In our opinion, the main
reason might be the more negative CB potential of YVO4

than that of TiO2. Based on the literature reported,6 the CB
potential of YVO4 and TiO2 is estimated to be about �0.21 eV
and�0.06 eV, respectively. It should be noted that the real value
would be more negative than the estimated value. Few
semiconductors contain so negative a CB that could be used to
sensitize YVO4.
This journal is ª The Royal Society of Chemistry 2013
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Polymeric graphite-like carbon nitride (g-C3N4) is a metal-
free semiconductor which can be synthesized by the simple
heating of urea/melamine at 500–600 �C.22,23 It is very cheap and
considered as a “sustainable”material. Different from the other
polymer materials, g-C3N4 presents high thermal and chemical
stability. It is found be stable in air ow below 500 �C and in
solution with pH ¼ 0–14. Besides, g-C3N4 can absorb visible
light due to its moderate band gap (2.7 eV). These superior
properties indicate that the metal-free g-C3N4 has numerous
potential applications in the eld of photocatalysis. Since Wang
and Yan et al. rst demonstrated the great prospect of g-C3N4 in
dye degradation and water splitting in 2009,23,24 a large quantity
of studies have been reported. In our opinion, however, there
was still another advantage which was not listed above which
makes g-C3N4 so interesting. The valence band XPS experiment
shows that the CB potential of g-C3N4 is located at approxi-
mately �1.50 eV.25 Nearly all of the semiconductors can be
coupled with g-C3N4 to form a new composite photocatalyst.
That's why so many types of g-C3N4 based photocatalysts have
been reported.25–30 Besides, this special property indicates that
g-C3N4 might be a suitable semiconductor to modify the YVO4

photocatalyst.
In this paper, a kind of novel g-C3N4/YVO4 composite pho-

tocatalysts were prepared for the rst time via mixing and
heating methods. Rhodamine B (RhB) was used as a model
compound to investigate the activities of YVO4/g-C3N4

composite under visible light illumination (l > 420 nm). The
investigation result indicates the YVO4/g-C3N4 composite cata-
lysts show strong photocatalytic activity as well as high photo-
catalytic stability. On the basis of the investigation results, the
origin of the high photocatalytic activity is discussed.
2. Experimental
2.1 Preparation of catalysts

All chemicals were reagent grade and used without further
purication. N-doped TiO2 was prepared by a modied sol–gel
method.26 Pure g-C3N4 powders were prepared by directly
calcining melamine at 520 �C for 4 h. Pure YVO4 was prepared
by a hydrothermal method: solutions of NH4VO3 and Y(NO3)3
(obtained by dissolving Y2O3 in HNO3 solution) with a V to Y
mole ratio of 1 : 1 were mixed to give a deposit. The pH value of
the solution was adjusted to 7 by a solution of NH3. The mixture
was transferred into a 100 mL autoclave with an inner Teon
lining and maintained at 180 �C for 12 h. The resulting white
precipitate was collected by ltration and washed several times
with deionized water before drying the sample in an oven at
80 �C for 12 h.

The YVO4/g-C3N4 composites containing 5.9%, 13.2%,
25.8%, 32.1%, and 42.9% YVO4 were prepared by a mixing-
calcination method. YVO4 and g-C3N4 with different weight
ratios were mixed and ground in an agate mortar for 20 min.
Then, the mixture was calcined at 450 �C for 2 h to obtain the
YVO4/g-C3N4 catalyst. The weight concentration of YVO4 was
determined by TG-DTA experiment (see Fig. S1†). For compar-
ison, pure YVO4 was also heated at 450 �C for 2 h.
This journal is ª The Royal Society of Chemistry 2013
2.2 Photocatalytic experiments

The photocatalytic degradation of 10 ppm RhB under visible-
light irradiation was used to evaluate the activities of the
synthesized powders. The light source for photocatalysis was a
spherical Xe lamp (350 W). Two optical lters were used to
eliminate the UV light and infrared light (800 nm > l > 420 nm).
The power density at the position of the reactor is about 7.4 mW
cm�2. The volume of initial RhB solution is 300 mL. All powder
contents in theRhBaqueous solution are 0.10 gper 100mL. Prior
to irradiation, the mixture was agitated for an hour to ensure
adsorption–desorption equilibrium at room temperature. At
regular intervals, samples were withdrawn and centrifuged to
separate solid particles for analysis. The concentration of
aqueous RhB was determined using a UV-vis spectrophotometer
at 554 nm by measuring its absorbance. The RhB degradation
was calculated by the Lambert–Beer equation. Photoactivities for
RhB in the absence of the photocatalyst were also evaluated.
2.3 Characterizations

Thermogravimetry analysis (TG-DTA; Netzsch STA449) was
carried out in a ow of air (10 mL min�1) at a heating rate of
10 �C min�1. The XRD characterization of catalysts was carried
out on Philips PW3040/60 using Cu Ka radiation (40 kV per
40 mA). The Fourier transform infrared spectroscopy (FT-IR)
spectra of the catalysts were recorded on Nicolet NEXUS670
with a resolution of 4 cm�1. The X-ray photoelectron spectros-
copy (XPS) measurements were performed with a Quantum
2000 Scanning ESCA Microprobe instrument using Al Ka. The
C1s signal was set to a position of 284.6 eV. The specic surface
areas were measured on an Autosorb-1 (Quantachrome Instru-
ments) by the Brunauer–Emmett–Teller (BET) method. The
SEM pictures were taken on a eld emission scanning electron
microscope (LEO-1530). The HRTEM images were collected with
a JEM-2010F transmission electron microscope at an acceler-
ating voltage of 200 kV. The UV-vis diffuse reectance spectra
(DRS) of catalysts were recorded on a UV-vis spectrometer
(PerkinElmer Lambda900) equipped with an integrating sphere.
The photoluminescence (PL) spectra were collected on an FLS-
920 spectrometer (Edinbergh Instrument), using a Xe lamp
(excitation at 312 nm) as a light source.

The photocurrent–time experiment (PT) was measured with
an electrochemical analyzer (CHI660B) in a two-electrode
system under zero bias. The prepared sample and a Pt wire work
as the working electrode and the counter electrode, respectively.
The light source is a 500 W Xe arc lamp equipped with a UV-
cutoff lter (l > 420 nm). Na2SO4 (0.5 mol L�1) aqueous solution
was used as the electrolyte. The preparation of the working
electrode refers to the previous literature.26
3. Results and discussion
3.1 Characterization of catalysts

The structure of the synthesized YVO4/g-C3N4 hybrids was
characterized by XRD and FT-IR. Fig. 1 shows the XRD patterns
of the composites. Pure g-C3N4 shows a strong diffraction peak
at 27.4 �C, which can be indexed to the (002) diffraction planes
RSC Adv., 2013, 3, 20862–20868 | 20863
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Fig. 2 FT-IR spectra of YVO4/g-C3N4 composites with varied YVO4 weight
content.
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of the graphite-like carbon nitride and correspond to the char-
acteristic interplanar stacking peaks of aromatic systems.23 Pure
YVO4 is in its tetragonal phase and exhibits the strong charac-
teristic peaks at 19.0�, 25.2�, 33.8�, 50.0�, and 51.6� (JCPDS
17-0341). For YVO4/g-C3N4 composites, the XRD patterns proved
that no impurity existed. Only YVO4 and g-C3N4 phases were
observed. With an increasing amount of YVO4 from 5.9% to
42.9%, the diffraction peaks of YVO4 are intensied gradually,
whereas the peaks of g-C3N4 are weakened. The relationship
between the g-C3N4 content and its corresponding peak inten-
sity is not so obvious in the FT-IR spectra. As shown in Fig. 2, the
FT-IR spectra of YVO4/g-C3N4 composites are similar to that of
pure g-C3N4. All the YVO4/g-C3N4 composites exhibit several
strong IR peaks at 1250 cm�1, 1325 cm�1, 1414 cm�1,
1569 cm�1, 1636 cm�1 which are related to the aromatic C–N
stretching mode and C]N stretching vibration modes of
g-C3N4.31 However, at the region of 814–840 cm�1, the inuence
of YVO4 content can still be observed. YVO4 has a strong char-
acteristic peak at 829 cm�1 which can be attributed to the V–O
stretching vibration mode,21 while g-C3N4 exhibits a sharp peak
at 809 cm�1 originated from an s-triazine ring system.23 With
the increase of YVO4 concentration in YVO4/g-C3N4 composites,
the IR peak at 809 cm�1 is strengthened and shis to higher
wavenumber, which is consistent with the result of XRD.

The XPS was obtained to analyze the oxidation state and the
surface chemical composition of the YVO4/g-C3N4 composite.
Fig. 3 provides the XPS spectra of g-C3N4, YVO4 and a repre-
sentative photocatalyst 25.8% YVO4/g-C3N4 composite. As
shown in Fig. 3a, g-C3N4 presents a simple spectrum containing
the signals of C1s, N1s, and O1s, while YVO4 exhibits a more
complicated XPS spectrum due to the contribution of V and
Y. For the 25.8% YVO4/g-C3N4 composite, its spectrum can be
seen as the combination of that of g-C3N4 and YVO4. The
binding energies of C1s, N1s, Y3d5/2, V2p3/2 were determined to
be 287.9 eV, 397.7 eV, 156.8 eV (Y3+),32 and 517.1 eV (V5+),33

respectively (see Fig. S2†). These values are consistent with that
of pure phases, indicating that the consisting phases are not
changed during the preparation of the composite. This result is
in good agreement with the XRD and FT-IR experiments.
Fig. 1 XRD patterns of YVO4/g-C3N4 composites.

20864 | RSC Adv., 2013, 3, 20862–20868
The valence band X-ray photoelectron spectroscopy (VB XPS)
spectra of YVO4 and g-C3N4 are also shown in Fig. 3b. The
position of the valence band edge of g-C3N4 locates at about
1.53 eV, which is consistent with the previous result.25 For YVO4,
the value is about 2.65 eV.

The morphology of the as-prepared samples is revealed by
SEM and TEM. Fig. 4a and b show the SEM images of YVO4 and
g-C3N4. Pure g-C3N4 has a layered structure with many stacking
layers (Fig. 4b), whereas the obtained YVO4 particle has a
spherical shape with a diameter of <50 nm (Fig. 4a). The
different morphology makes them exhibit different
specic surface areas. The BET surface area of g-C3N4 is equal
to 13 m2 g�1 which is much smaller than that of YVO4

(148 m2 g�1). Fig. 4c shows the SEM image of a representative
composite 25.8% YVO4/g-C3N4. The YVO4 nanoparticles are
found deposited on the surface of g-C3N4 sheets and randomly
distributed. The same result can also be obtained from its TEM
picture (Fig. 4d). Besides, considering that the 25.8% YVO4/g-
C3N4 hybrid was ultrasonicated during the sample preparation
procedure for TEM analysis, the result in Fig. 4d indicates that
the interaction between the YVO4 nanoparticles and g-C3N4

layers is very strong, which benets the formation of a hetero-
junction of YVO4 and g-C3N4. An X-ray elemental map of the
sample was also carried out to investigate the dispersion of
consisting phases. The result shown in Fig. S3† suggests that
both g-C3N4 and YVO4 are dispersed homogeneously in the
composite. The ne dispersal of YVO4 can increase the interface
amounts of g-C3N4 and YVO4, which might promote the sepa-
ration of electron–hole pairs and, subsequently accelerate
photocatalytic reaction. The specic surface area of the 25.8%
YVO4/g-C3N4 composite was also determined by the BET
method. The value is 30 m2 g�1. The enlarged surface area in
comparison to that of g-C3N4 (13 m2 g�1) can be ascribed to the
contribution of YVO4 (148 m2 g�1). For the other composite
samples, the BET surface areas are 19 m2 g�1 (5.9% YVO4/g-
C3N4), 29 m2 g�1 (13.2% YVO4/g-C3N4), 35 m2 g�1 (32.7% YVO4/
g-C3N4), 49 m2 g�1 (42.9% YVO4/g-C3N4), respectively. The
values increased as the YVO4 content increased. However, the
This journal is ª The Royal Society of Chemistry 2013
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Fig. 3 XPS spectra of g-C3N4, YVO4 and YVO4/g-C3N4 composites (a), and the VB
XPS spectra of g-C3N4 and YVO4 (b).

Fig. 4 SEM images of YVO4 (a), g-C3N4 (b) and 25.8% YVO4/g-C3N4 composite
(c) and (d) TEM image of 25.8% YVO4/g-C3N4 sample.

Fig. 5 UV-vis spectra of YVO4/g-C3N4 hybrids with varied YVO4 weight content
(a) andestimatedbandgapofYVO4andg-C3N4by theKubelka–Munk function (b).
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BET surface area of the YVO4/g-C3N4 hybrid is still much smaller
than that of YVO4.

Fig. 5 shows the UV-vis spectra of YVO4, g-C3N4 and YVO4/g-
C3N4 hybrids with different YVO4 concentrations. As can be
seen, YVO4 can only absorb the UV light, whereas g-C3N4

displays clear optical response in the visible region. Based on
the equation of Kubelka–Munk,34 the band gaps of YVO4 and g-
C3N4 can be determined to be 3.50 eV and 2.70 eV, respectively,
which are in good agreement with the reported values.17,23 The
UV-vis spectra of YVO4/g-C3N4 hybrids can be seen as the over-
lap of that of YVO4 and g-C3N4. As the YVO4 content increases,
the characteristic absorption peak of g-C3N4 at about 380 nm is
weakened gradually. Each YVO4/g-C3N4 sample exhibits good
absorption ability for visible light. But none of them has higher
photoabsorption performance than pure g-C3N4.
This journal is ª The Royal Society of Chemistry 2013
3.2 Photocatalytic activity of catalysts

The photocatalytic performance of YVO4/g-C3N4 hybrids was
evaluated by the photodegradation of RhB aqueous solution at
room temperature under visible light irradiation. The blank test
was also carried out under the same condition to investigate the
photostability and chemical stability of RhB. No RhB was
degraded without the help of the photocatalyst, indicating that
RhB is a suitable model dye with high stability under visible
light irradiation. Fig. 6 shows the decrease of RhB concentra-
tion as a function of time over different photocatalysts. The
adsorption process in the dark is also included. As can be seen
in Fig. 6a, YVO4 which has a higher specic surface area pres-
ents a poorer adsorption ability for RhB than g-C3N4. The same
phenomenon is also observed in N–TiO2 and YVO4/g-C3N4. They
have different BET surface areas (the BET value of N–TiO2 is
68 m2 g�1), but they exhibit similar adsorption of RhB aer one
hour adsorption process in the dark. It indicates that there is no
close relationship between the surface area and dye adsorption
ability for different photocatalysts, which might be due to that
the adsorption ability of a catalyst is not only affected by its
surface area. Other factors (such as the surface electric charge of
a catalyst) can also affect the adsorption of dye.

When the visible light irradiation is on, a small decrease of
RhB concentration was observed in the presence of YVO4. Since
RSC Adv., 2013, 3, 20862–20868 | 20865
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Fig. 6 The decrease of RhB concentration as a function of time over different
photocatalysts (a), and their corresponding kinetic constants (b).

Fig. 7 Cycling runs of 25.8% YVO4/g-C3N4 in the photodegradation of RhB.

Fig. 8 Scheme for electron–hole transport at the interface of the YVO4/g-C3N4

composite.
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YVO4 cannot absorb visible light, the weak photocatalytic
activity might result from the few UV light which passed
through the cutoff lter. Different from YVO4, N–TiO2 which is
usually used as a benchmark of VLD photocatalysts, presents
high photoactivity. Aer visible light irradiation for 120 min,
50% of RhB was bleached. In the case of g-C3N4, better photo-
catalytic efficiency was observed, indicated by reaction time
shortening from two hours to one hour for the half degradation
of RhB. The coupling of YVO4 with g-C3N4 enhances the pho-
tocatalytic efficiency. As can be seen in Fig. 6a, the decrease of
RhB concentration became faster in the presence of YVO4/g-
C3N4. The optimal content of YVO4 in YVO4/g-C3N4 hybrids was
found to be 25.8 wt% by comparing their photocatalytic effi-
ciency in the degradation of RhB solution.

The kinetic constants corresponding to different photo-
catalysts were also calculated to evaluate the superiority of
YVO4/g-C3N4. The degradation of RhB was found to be a pseudo-
rst order kinetic process, which can be expressed by the
following equation:30 ln(C0/C) ¼ kt, where C0 and C are the
initial and measured concentrations of RhB, t and k are
degradation time and kinetic constants, respectively. The result
shown in Fig. 6b indicates that the 25.8% YVO4/g-C3N4 hybrid
has the highest kinetic constant 2.34 h�1, which is 2.75 times
and 75 times of that obtained from g-C3N4 and N–TiO2,
respectively.

In addition to the photocatalytic efficiency, the catalyst's
lifetime is another important parameter of the photocatalytic
process, so it is essential to evaluate the stability of the catalyst
for practical application. Therefore, the repetition tests for the
photodegradation of RhB using 25.8% YVO4/g-C3N4 were per-
formed. The result shown in Fig. 7 revealed that the high pho-
tocatalytic activity of YVO4/g-C3N4 for RhB degradation was
effectively maintained aer ve cycle experiments. Only a slight
decrease was observed, which can be attributed to the loss of
catalyst during the recycle process. Furthermore, the XRD
patterns of the photocatalyst before and aer reaction indicate
that no evident difference was observed (see Fig. S4†). Obvi-
ously, the prepared YVO4/g-C3N4 photocatalyst showed good
stability during the photocatalytic reaction.

3.3 Discussion

Since the heterogeneous photocatalytic reaction is a surface
reaction, the adsorption of reactant is considered as an
20866 | RSC Adv., 2013, 3, 20862–20868
important factor in affecting the photocatalytic activity. This
makes people pay much attention to the catalyst's surface area
which is usually correlated with its adsorption ability. In the
case of YVO4/g-C3N4, however, two facts indicate that the
surface area is not a key factor. First, the data in Fig. 6a displays
that the adsorption of RhB is not in agreement with the cata-
lyst's surface area. Second, the YVO4/g-C3N4 composites exhibit
similar adsorption abilities for RhB. Therefore, the crucial
factor might be the phase composition which induces the effi-
cient separation of electron–hole pairs and the subsequent
good photoactivity, just like the other composite
photocatalysts.13,14,21,25

The XRD and FT-IR characterizations have proven that the
YVO4/g-C3N4 photocatalyst is a two-phase composite. The VB
XPS experiment shows that the valence band potential of g-C3N4

and YVO4 is about 1.53 eV and 2.65 eV, respectively. Based on
the equation of ECB ¼ EVB � Eg, the CB edge potentials of g-C3N4

can be determined to be �1.17 eV. For YVO4, the value is
�0.85 eV. Clearly, YVO4 and g-C3N4 hold suitable band poten-
tials which triggers them to form the hetero-structures during
the heating process. Under visible light irradiation, the photo-
induced electrons on the g-C3N4 particle surface can easily
transfer to YVO4 via the interfaces, while the holes remain on
the g-C3N4 surface. The electron transfer effectively retards the
recombination of electron–hole pairs in the composite and,
This journal is ª The Royal Society of Chemistry 2013
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Fig. 9 Photoluminescence spectra of pure g-C3N4 and the 25.8% YVO4/g-C3N4

composite.

Fig. 10 Transient photocurrent response for g-C3N4 and 25.8% YVO4/g-C3N4

samples.
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thereby improves the photo-oxidation efficiency. That's why the
doping of YVO4 enhanced the photocatalytic activity of g-C3N4.
Meanwhile, based on the scheme shown in Fig. 8, it can be
deduced that the YVO4 content was pivotal for achieving the
high photocatalytic activity of the YVO4/g-C3N4 composite. The
suitable YVO4 content causes its good dispersion in the catalyst,
which benets the formation of heterojunctions between the g-
C3N4 and YVO4 particles. As a result, a high separation of the
charge carriers and photocatalytic activity were obtained on the
25.8% YVO4/g-C3N4 sample.

The PL measurement was used to elucidate the separation
efficiency of electron–hole pairs in the YVO4/g-C3N4 composite.
In general, the recombination of electron–hole pairs would
result in PL signals. The stronger the PL peak is, the lower
separation efficiency of the catalyst is.29,35 Fig. 9 shows the PL
spectra of g-C3N4 and 25.8% YVO4/g-C3N4 photocatalyst. As
shown in this gure, g-C3N4 shows a strong PL emission at
about 460 nm, indicating that the electrons and holes recom-
bine rapidly.35 However, over the YVO4/g-C3N4 sample, the peak
intensity is greatly decreased. This indicates that the doping of
YVO4 suppresses the electron–hole pair recombination.
This journal is ª The Royal Society of Chemistry 2013
Additionally, it should be noted that the decreased g-C3N4

content might also lead to the weakened PL signal. Therefore, in
order to rule out the contribution of the decreased g-C3N4

content, a physical mixture of YVO4 and g-C3N4 with the same g-
C3N4 content as the 25.8% YVO4/g-C3N4 sample was also
prepared and characterized by PL measurement. The result
shown in Fig. 9 indicates that the physical mixture presents a
stronger PL peak than the 25.8% YVO4/g-C3N4 composite. It
denitely veried that charge transfer exists between YVO4 and
g-C3N4, which is in good agreement with the mechanism sug-
gested above.

Besides the PL measurement, the PT technique is also useful
to reveal the interfacial charge transfer dynamics between the
interfacial surface of YVO4 and g-C3N4 semiconductors.
Generally, a high value of the photocurrent indicates that the
sample holds strong ability in generating and transferring
the photoexcited charge carrier under irradiation.36,37 Therefore,
the g-C3N4 and YVO4/g-C3N4 composite are characterized by PT,
and the result is shown in Fig. 10. The 25.8% YVO4/g-C3N4 had a
higher photocurrent than g-C3N4 under the same condition,
suggesting that the YVO4/g-C3N4 composite exhibits stronger
ability in the separation of electron–hole pairs than g-C3N4, as
proven by the PL analysis.
4. Conclusion

In summary, a novel YVO4/g-C3N4 composite photocatalyst was
successfully synthesized by a simple milling and heating
method. The photocatalytic testing result shows that the
synthesized composite has a good performance in the photo-
degradation of RhB. The 25.8% YVO4/g-C3N4 sample exhibits
the photodegradation efficiency 2.75 times higher than pure g-
C3N4. Based on the energy band positions, PL spectra, and
photocurrent curves, the enhanced photocatalytic activity was
mainly ascribed to the synergy effect between YVO4 and g-C3N4.
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