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A key strategy for facilitating effective long-term photoinduced carrier separation and improving the photo-
catalytic efficiency of single photocatalysts is the development of heterojunction photocatalysts. The present
study reports the fabrication of zinc stannate (ZnSnOs, ZSO) using an effortless and inexpensive sonochemical
approach, and zinc stannate/graphitic carbon nitride (ZnSnO3/g-C3N4, ZSO/CN) nanocomposites with various
contents of ZSO using a co-precipitation process assisted by ultrasound. Different instruments, including XRD,
FTIR, FESEM, EDS, TEM, DRS, PL, BET, were used to characterize the purity, morphology, and structures of the
products. The DRS data revealed that the introduction of CN reduced the bandgap of ZSO, which made it suitable
for working in the visible region. The proficiency of ZSO, CN, and diverse ZSO/CN nanocomposites was perused
for erythrosine (ER) and eriochrome black T (EBT) degradation. This is the first time ZSO/CN nanocomposites
have been used to degrade organic dyes. The outcomes demonstrated that multiple elements impacted profi-
ciency, for example, the amount of ZSO, quantity of catalyst, and concentration of dye. ZSO/CN nanocomposite
containing 0.1 g ZSO showed the highest proficiency, in that 89.8 % of ER was degraded in the presence of 70 mg
of ZSO/CN (0.1:1). The scavenger trials unveiled that superoxide radicals exhibited outstanding characteristics in
the photoreactions. The kinetics survey manifested that a superior proficiency (89.8 %) donated the maximum
rate constant (k = 0.0248 min’l).

1. Introduction

One of the most promising approaches to address environmental
pollution and energy issues is semiconductor-based photocatalysis
because of its unmatched advantages (great proficiency, zero contami-
nation, quick reaction rate, etc.) (Fang et al., 2023, Wang et al., 2023).
Due to their non-toxicity, low-cost, high photosensitivity, and simple
fabrication, inorganic semiconductors have received much concentra-
tion up until this point (Yao et al., 2016, Guo et al., 2019, Wen et al.,
2022, Guo et al., 2023). As a notable versatile material, zinc stannate
(ZnSn0s3, ZSO) has been used in a variety of disciplines, including gas
sensors and photo-electrochemical devices (Qi and Sun 2016, Dong
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etal., 2020, Wang et al., 2022). The study of ZSO applications has slowly
started to show interest in the field of photocatalysis in recent years
(Beshkar et al., 2017). Smaller particle sizes can promote photocatalytic
performance since photocatalyst size is connected to their photo-
catalytic action. As a result, numerous researchers created a range of
ZSO nanostructures, particularly ZSO nanoparticles, to increase their
photocatalytic efficacy (Huang et al., 2012). However, the use of pure
ZSO0 in the field of photocatalysis is still severely constrained due to its
high recombination of photo-induced carriers and low visible light
harvesting performance (Eg = 3.23 eV) (Lo et al., 2015). Besides, during
the photocatalytic reaction process, nanoparticles have a propensity to
aggregate, which lowers stability (Liu et al., 2016, Yin et al., 2020). As a
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result, it is crucial to find a technique that may not only raise the sep-
aration rate of the photoinduced carriers and broaden the visible-light
absorption area of ZSO but also enhance the dispersibility of ZSO NPs.
One of the most common ways to successfully widen the light absorption
spectrum and separate photo-induced electron-hole pairs in semi-
conductor photocatalysts is to design a heterojunction photocatalyst
with two distinct semiconductors (Shi et al.,, 2019). The following
fundamental criteria should be encountered when selecting a suitable
semiconductor to couple with wide bandgap ZSO NPs: For enhanced
visible light response, (i) two-dimensional (2D) mats are needed for
nanoparticle dispersion; (ii) ZSO must have the suitable energy levels to
match it in order to prevent photoinduced electron-hole pairs from
recombining; and (iii) a narrow bandgap semiconductor is needed.
Graphitic carbon nitride (g-C3N4, CN), an encouraging visible-light-
driven photocatalyst, has received significant scientific attention and
has been broadly used in the photocatalytic sector due to distinctive 2D
layered structure, high chemical stability, and relatively narrow
bandgap (Spataru et al., 2018, Zheng et al., 2018, Xie et al., 2022). For
the photocatalytic process, various heterojunctions combined with CN
have been described thus far (Liu et al.,, 2014, Tang et al., 2023).
Certainly, CN can match well with ZSO (Ecg ~ -0.11 eV, Eyg ~ 3.12 eV)
with appropriate band edges (Ecg ~ -1.3 eV, Eyg ~ 1.4 eV) (Arif et al.,
2019), increasing the likelihood that the ZSO/CN heterojunction is
formed. Electrons and holes generated by light can collect on the CB of
7SO and the VB of CN, respectively, which can separate the carriers
generated by light. In addition, CN can be used as a dispersing substrate
for nanoparticles (Liu et al., 2014, Mushtaq et al., 2021). Based on the
overhead study, CN’s multiple benefits make it a viable choice for
combining with ZSO to boost its photocatalytic activity. Nevertheless,
no prior research has been published using ZSO/CN heterojunction
photocatalyst to degrade toxic dyes. The ZSO/CN heterojunction pho-
tocatalysts employed in this work were fabricated using a facile
sonochemical-assisted co-precipitation approach. Below visible-light,
the photocatalytic performance of the ZSO/CN heterojunctions was
evaluated using organic dyes, including Eriochrome Black T (EBT) and
Erythrosine (ER). The outcomes showed that the inclusion of the 2D CN
nanosheets not only worked as a substrate to spread the ZSO NPs and
constrain the aggregation of ZSO NPs but also increased the separation
of the photoinduced ZSO carriers and light absorption. Degrading EBT
and ER under visible radiation was used to determine the photocatalytic
capabilities of ZSO/CN heterojunctions.
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2. Methodology
2.1. Materials

Zinc nitrate hexahydrate 98 % Zn(NOs3)2-6H50, Stannic Chloride
Pentahydrate 98 % SnCly-5H20, Tetraethylenepentamine > 95 %
(TEPA), Melamine 99.9 % (C3HgNg), Ethylenediaminetetraacetic acid
(EDTA), Erythrosine (ER), Benzoic acid (BA), Eriochrome Black-T (EBT),
and 1,4-Benzoquinone (BQ), were obtained from Sigma-Aldrich and
utilized with no more purification.

2.2. Procurement of ZSO

302 mg of SnCl, and 256 mg of Zn(NO3), were severally dissolved in
20 mL of distilled water and mixed for 15 min. The Zn?* solution was
added to the Sn** solution and mixed for 0.5 h. The combination was
then exposed to an ultrasonic instrument for 10 min. TEPA was added to
the mixture during the ultrasonic process till the solution pH reached 10.
After centrifuging, the precipitate was dried for a day. The powder was
ultimately calcined for 6 h at 750 °C (Scheme 1).

2.3. Preparation of ZSO/CN nanocomposites

The process began with the preparation of CN nanosheets, as previ-
ously discussed in our studies (Orooji et al., 2020, Ghanbari and
Salavati-Niasari 2021). In a usual technique, a precise amount of mel-
amine (7.0 g) was directly heated for 4 h at 550 °C. CN yellow powder
was gathered for additional experiments. After that, 0.5 g of CN was
dispersed using ultrasonic waves in 30 mL of distilled water for 50 min.
The suspension containing CN was then added four times, in separate
additions of 0.05, 0.15, 0.25, and 0.35 g of ZSO, and agitated for 24 h.
The deposition was centrifuged and dried at 60 °C for a day. Scheme 2
depicts the schematic diagram of preparation of ZSO/CN
nanocomposites.

2.4. Photocatalytic operation

The photocatalytic action of ZSO, CN, and ZSO/CN was affirmed via
the decolorization of organic dyes, including EBT and erythrosine,
below visible light radiation. 50 mg of ZSO, CN, and ZSO/CN were
added into 50 mL of EBT and ER aqueous solutions and mixed for a half-
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Scheme 1. Schematic diagram of preparation of ZSO structures.
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Scheme 2. Schematic diagram of preparation of ZSO/CN nanocomposites.

hour in the dark to reach an adsorption balance. A 400-watt Osram lamp
was employed as the source of light to navigate the photocatalytic re-
action. At particular gaps, 5 mL of the mixture was collected and scru-
tinized on a Vis spectrophotometer. During the catalysts’ stability
assessment, the employed photocatalysts were collected by centrifuga-
tion and filtering. Scavenger experiments confirmed the presence of
active species. EDTA, BA, and BQ were utilized as scavengers to capture
hole (h™), hydroxide (¢OH), and superoxide (eO3), respectively. The
degradation percentage (%D) was calculated as follows:

A4

0

D(%) x 100 b}

The absorption of EBT or ER solutions at 0 and t time was symbolled
as Ap and Ay, respectively (Orooji et al., 2020).

3. Results and discussion
3.1. Characterization

The X-ray diffraction (XRD) pattern of CN is illustrated in Fig. la.
This pattern matches well with 01-087-1526 C3N4 having hexagonal
structures. CN has two unique peaks at 13.2° and 26.9°, which have been
marked (001) and (002), respectively. Fig. 1b depicts the XRD pattern
of pure ZnSnOs3, which shows 00-028-1486 zinc stannate with an
orthorhombic crystal structure. Fig. 1(c-f) illustrates the XRD patterns of
ZSO/CN nanocomposites with varying ZSO contents. ZnSnOs
(00-028-1486) and carbon nitride (01-087-1526) form the peaks of
these patterns. As the quantity of ZSO in the composition grows, so do
the number and strength of ZSO peaks. The Scherrer equation (Tahir
et al., 2020, Karami et al., 2021) was used to calculate the crystallite
size, which was found to be in the 13.5 nm for CN and 27-34 nm for
different ZSO/CN nanocomposites.

K2
"~ feosd

(2)

7SO was synthesized using an ultrasound technique. Cavitation
caused by ultrasonic waves is utilized to create appropriate structures.
High energies are used to produce extremely high temperatures and
pressures, which in turn make radicals that are active, according to the
hot-spot theory (Dheyab et al., 2020). The following reactions demon-
strate how the sonochemical approach is used to make the product: The
sonochemical method is utilized to create the product, as shown by the
reactions that follow:

H,O0—-OH +-H 3

2-0H—H,0, 4
2-H—H, (5)
0, +-H—-0,H (6)
-0,H + -H—H,0, @
-O2H +-0,H—H;0, + O, (8)
H,0 + CsHy;Ns + -H—>OH™ + CgHy3Ns — H' 9
Zn(NO3), + OH—Zn(OH), + NO; ~ 10)
Sn*" + Zn(OH),~ZnSn0; an

Fig. 2 unveils Fourier-transform infrared (FTIR) spectra of CN, ZSO,
and ZSO/CN nanocomposites. The FTIR spectrum of ZSO (Fig. 2a)
exhibited multiple bands at 474, 619, 1120, 1404, and 1540 cm L. The
infrared absorption spectrum of ZSO shows the vibrational frequency at
474 cm™! indicates the presence of Zn-O and frequency band at around
619 cm™! indicates the presence of Sn—O vibrations in ZSO. The ab-
sorption bands at 1120, 1404, and 1540 cm™! are attributed to the
tensile modes of M—O (Sn-O and Zn-O) (Huang et al., 2020, Ghanbari
et al., 2022). The band at 1640 cm ! and the wide one at 3424 cm ! are
imputed to bending and stretching vibrations of O-H absorbed on the
7SO surface, respectively (Ghanbari et al., 2021). Pure CN (Fig. 2b)
shows the peaks for 1, 3, 5-triazine vibrations at 805 cm ! and between
1242 and 1639 cm™! for C-N and C = N vibrations, respectively. The
stretching vibration of N-H of carbon nitride is also present 3175 cm ™1,
The inclusion of ZSO did not alter the original structure of CN nano-
sheets (Fig. 2(c-f)).

The Field emission scanning electron microscopy (FESEM) was used
to study the morphology of samples. The surface morphology of ZSO is
indicated in Fig. 3a. Microstructures and, in some areas, nanoparticles
are visible in Fig. 3a. Fig. 3b reveals the nanoflake morphology of pure
CN. In-situ formation of ZSO on the surface of CN changes the size and
morphology of ZSO. The FESEM image of ZSO/CN (0.1:1) is displayed in
Fig. 3c. The nanoflakes are the dominant phase in the image due to the
low content of ZSO. The ZSO nanoparticles with some agglomeration are
formed on the CN surface (Fig. 3d) when the mass ratio of ZSO to CN is
0.3 to 1. Increasing the amount of ZSO to 0.5 caused irregularly nano-
flakes (Fig. 3e). ZSO covers the surface of CN by enhancing the amount
of ZSO to 0.7. The TEM photographs of ZSO/CN (0.1:1) are indicated in
Fig. 4. ZSO nanoparticles are more obvious in these figures compared to
the SEM image (Fig. 3c). The average particle size of the ZnSnO;
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Fig. 1. The XRD patterns of a) CN, b) ZSO, c¢) ZSO/CN (0.1:1), d) ZSO/CN
(0.3:1), e) ZSO/CN (0.5:1), and f) ZSO/CN (0.7:1).

crystallites is estimated by Digimizer software to be 18 nm from the TEM
image.

To further confirm the composition and purity of the samples, the
electron dispersive X- ray spectroscopy (EDS) spectra of four different
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Fig. 2. The FTIR spectra of a) ZSO, b) CN, ¢) ZSO/CN (0.1:1), d) ZSO/CN
(0.3:1), ) ZSO/CN (0.5:1), and f) ZSO/CN (0.7:1).
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Fig. 3. FESEM images of a) ZSO, b) CN, c) ZSO/CN (0.1:1), d) ZSO/CN (0.3:1), e) ZSO/CN (0.5:1), and f) ZSO/CN (0.7:1).
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Fig. 4. TEM images of ZSO/CN (0.1:1) nanocomposites.

nanocomposites are depicted in Fig. 5(a-d). The presence of elements,
such as Zn, O, Sn, C, and N in these spectra provides strong evidence for
the successful synthesis of ZSO/CN nanocomposites. The inclusion of
carbon and nitrogen indicates that carbon nitride (CN) is indeed present
in these nanocomposites.

Fig. 6a pictures the Ny isotherms and pore size distribution plots of
CSO/CN (0.1:1). The isotherm fits with the IV-type isotherm and H3
hysteresis. The BET plot gives the specific surface area at 5.599 m?/g,
total pore volumes at 0.010028 cm®/g, and mean pore diameters at
7.163 nm. The BJH plot displays that the size distribution of nano-
particles is in the range of 1-10 nm (Fig. 6b).

The absorption edge, or optical absorption, is often connected to the
electrical excitation from the VB to the CB. As a consequence, the subject
sample’s optical bandgap energy can be calculated utilizing the DRS
information. The Kubelka-Maunk (K-M) formula and the accompanying
Tauc graphs are the most efficient means of accomplishing this goal. The
following relation must be employed in a typical K-M equation, to
convert absolute R-values (in%) to K-values, a measure of the converted

R (Panahi et al., 2023).
K=(1-R)>/2R 12

Then, the bandgap of sample can be determined by the Tauc
equation:

(ahv) = p(hv — E,) 13)

In Eq. (13), v is light frequency, h = 6.626 x 10734 J s denote Planck
constant. o is the absorption coefficient that counts on the sample
thickness (d) and the absorbance (A) of sample, a= ([2.303 x Al/d).
associates with the sample absorbance. The power “n” contains a vari-
able value depending on the type of electronic transition. Hence, it takes
values of 2 and 3 for the allowed and forbidden indirect transitions,
while it takes 1/2 and 3/2 for the allowed and forbidden direct transi-
tions, respectively (Panahi et al., 2023). The band gap value of ZSO was
estimated at 3.23 eV, as seen in Fig. 6¢. ZSO/CN (0.1:1) nanocomposites
show bandgap values at 2.7 eV for both CN and ZSO (Fig. 6d). The
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Fig. 5. EDS spectra of a) ZSO/CN (0.1:1), b) ZSO/CN (0.3:1), ¢) ZSO/CN (0.5:1), and d) ZSO/CN (0.7:1).

introduction of CN reduced the bandgap of ZSO, which made it suitable
for working in the visible region.

The charge carrier separation characteristics of pure CN, ZSO, and
ZSO/CN (0.1:1) nanocomposite were studied by photoluminescence
(PL) spectroscopy. It is generally agreed that the semiconductor material
with lower PL intensity means high photoinduced electron-hole pairs
separation efficiency (Guo et al., 2021). Fig. 6e reveals the strong
emission signals of all as-prepared material at around the wavelength of
425-500 nm. Compared with pure phases, the PL strengths of ZSO/CN
(0.1:1) nanocomposite is obviously reduced, indicating that charge
carriers have higher separation efficiency in the binary photocatalytic
system.

3.2. Catalyst photoactivity

Different types of catalysts, including CN, ZSO, and ZSO/CN with
various content of ZSO, were applied to degrade EBT and ER under
visible light. It is crucial study several factors, such as ZSO content,
organic dyes, catalyst content, and concentration of dye, for improvment
the photocatalytic performance. Fig. 7a manifests the presence of
different types of catalyst on the degradation of EBT. As seen, 51.1 % and
40.2 % of EBT were degraded in the presence of pure CN and ZSO,
respectively. Addition 0.1 g ZSO to CN boosts the EBT degradation to
80.5 % (ZSO (0.1): CN (1.0)) under visible radiation. The more
increasing in the content of ZSO caused the reduction of efficiency. So
that, 76.1 % and 72.4 % of EBT were degraded in the presence of 0.3 g

and 0.5 g of ZSO, respectively. Nevertheless, 68.0 % of EBT was
degraded in the presence of 0.7 g ZSO, which is much greater than
pristine ZSO and CN. Fig. 7b reveals the efficiency of different catalysts
on the degradation of ER. The general trend of the results is similar to the
degradation of EBT, with the difference that the percentage of degra-
dation is slightly increased in all samples. So that, 56.1 %, 52.6 % of ER
were degraded in the presence of pure CN and ZSO, respectively. 83.7 %,
78.1 %, 75.4 %, and 70.5 % of ER were degraded in the presence of
different content of ZSO. It can be inferred that the combination of ZSO
with CN boosts the performance and further degrades organic dyes (EBT
or ER). One of the influential elements for boosting the efficiency of the
photocatalytic reaction is the amount of catalyst. Fig. 7c portrays the
degradation of ER in the presence of different amounts of ZSO/CN
(0.1:1) nanocomposites. As the catalyst content increases, the efficiency
improves. 70, 50, and 30 mg of ZSO/CN (0.1:1) nanocomposite can
degrade 89.8 %, 83.7 %, and 70.7 % of ER, respectively. Three con-
centrations of ER, including 5, 10, and 15 ppm, were studied over ZSO/
CN (0.1:1). As seen in Fig. 7e, 89.8 %, 78.7 %, and 67.1 % of 5, 10, and
15 ppm ER were degraded. The results show that enhancing ER con-
centration results in reduction of efficiency. Langmuir-Hinshelwood
mechanism was applied to estimate the reaction rate (Baladi et al.,
2020):

Cy

1
n(C

)=kt as
Co is ER concentration at ty and C is ER concentration at t. The

pseudo rate constant (k) was derived using In(Cy,C) linear correlations



M. Hosseini et al.

8

a) —-ADS
-=DES
6 4
o
a
=
2
ME 4 -
3
N
2 4
,/fi/-
0+ .
0 0.5 1
Pp
1.6
c)

—
0o
1

Absorbance (a.u.)
e :
oo

L
~
1

Arabian Journal of Chemistry 17 (2024) 105395

—-ADS

b) 0.002

0.0015 A

0.001 -

dv,/dr,

0.0005 -

0 10
1,/am

=

-~
"
W

—_

g
[

Absorbance (a.u.)

0 T T T T T T v v ' 0 T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100 200 300 400 500 600 700 800 900 1000 1100
Wavelength (nm) Wavelength (nm)
1000
e) ——ZSO/CN (0.1:1)
—CN
—17S0
800 -
S 600+
z
w0
=
3
5 400
200
0 T T T
400 450 500 550 600

Wavelength (nm)

Fig. 6. a) n, isotherm, b) BJH plot of ZSO/CN (0.1:1), DRS spectra and Tauc plots of ¢) ZSO, d) ZSO/CN (0.1:1) and e) photoluminescence emission spectra of pure
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vs. time. The best photocatalytic effectiveness was reached by utilizing a
higher rate coefficient, as shown in Fig. 7d and 7f. The influence of
various parameters on photocatalytic performance is depicted in Fig. 7,
which demonstrates that the highest rate coefficient was required to
produce the best photocatalytic performance.

Scavenger experiments utilizing BA, EDTA, and BQ to quench ¢OH,
h*, and 03, respectively, were performed in order to demonstrate the
function of active species in ER degradation (Rahimzade et al., 2021).
Adding BQ to the mixture, as shown in Fig. 8a, caused the rate of pho-
tocatalytic degradation to drop from 83.9 % to 37.1 %, proving that eO3
is the most common active species in photocatalytic reactions. The

photocatalytic efficiency of the combination reduced when BA and
EDTA were added separately, going from 83.9 % to 82.9 % and 73.1 %,
respectively, showing that the effects of ¢OH and h' on the deterioration
of ER were insignificant (Sakthivel et al., 2003). When oxygen molecules
are present, the electron (e™) reaction can form active oxygen (e03),
which can react in a number of various manners (Wenderich and Mul
2016).

The valence band (VB) and conduction band (CB) potential of a
semiconductor can be theoretically calculated using Mulliken electro-
negativity and the bandgap of a semicconductor by the following for-
mulas (Cheng et al., 2019):
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Evp =X —E,+0.5E, 15)

Ecy = Evs — E, (16)
where Eyp and Ecp are the top of the valence band and the bottom of the
conduction band of the semiconductor, E, is the band gap energy, E. is
the energy of free electrons on the hydrogen scale with a fixed value of
4.5 eV vs. NHE (Cheng et al., 2019), and X is the geometric mean of the
Mulliken electronegativity of the constituent atoms in the semi-
conductor. The Mulliken electronegativity of an atom is the arithmatic
mean of the first ionization energy and the first electron affinity.
Therefore, VB and CB positions of ZSO were determined at 2.48 and
—0.75 eV, respectively. In addition, VB and CB of pure CN were reported
to be + 1.4 eV and — 1.3 eV, respectively (Paul et al., 2020).

Based on the above conclusions, the photocatalytic degradation
mechanism of ER towards ZSO/CN composite was tentatively discussed.
Under the illumination of visible light, the photoinduced electrons and

holes is generated for the CN due to the relatively narrower band gap
(2.7 eV). However, as for ZSO (Eg ~ 3.23 eV), it was hard to be excited to
generate photoinduced carriers at the same conditions because of its
wider bandgap. According to the matchable CB levels, the photo-excited
electrons from CB of CN (-1.3 eV vs. NHE) could transfer to the CB of
ZS0 (-0.75 eV vs. NHE), and left the photo-excited holes on the VB of CN,
thus facilitating the separation of the photogenerated electron-hole
pairs. The CB of ZSO was more negative than Oy/e03 (-0.046 eV vs.
NHE) (Chen et al., 2016, Kumar and Rao 2017), photo-generated elec-
trons on the CB of ZSO can capture Oy to produce O3, directly
degrading ER. Owing to the VB of CN (1.4 eV vs NHE) was lower than
«OH/OH™ (2.70 eV vs. NHE) (Wang et al., 2015), thereby the h™ resided
in the VB of CN directly oxidized ER through photocatalytic reaction. In
the following, the reactions that occurred on the surface of the catalyst
and drove to the ER decolorization are presented (Konstantinou and
Albanis 2004, Safajou et al., 2021):
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CN(e” +h")—>ZSO(e”) +CN(h") (18)
e+ 0,50, 19
-0,~ + ER—degradationproducts(e.g.,CO,,H,0, H,) (20)
h* + ER—degradationproducts(e.g., CO,, H,0, H,) 21

The reusability test was executed to dissect the stability of ZSO/CN
(0.1:1). A typical technique involved centrifuging ZSO/CN, washing it
with water, letting it dry overnight at 65 °C, and then using it five more
times under the exact circumstances. ZSO/CN (0.1:1) is durable and
maintains its possible proficiency for five cycles, as shown in Fig. 8b.
After five cycles, the efficiency has decreased by 12.1 %. The decrease in
efficiency after five cycles could be attributed to several factors. Loss of
active sites during the centrifugation and washing process. Accumula-
tion of impurities: Over multiple cycles, impurities from the reaction
mixture or from the washing process may accumulate on the ZSO/CN
material. These impurities can block or hinder the active sites, reducing
the efficiency of the material. Structural degradation: The repeated use
and exposure to high temperatures during drying can lead to structural
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degradation of the ZSO/CN material. This can result in a loss of stability
and a decrease in efficiency over time. Surface fouling: The ZSO/CN
material may undergo surface fouling due to adsorption of reaction by-
products or other contaminants present in the reaction mixture. This
fouling can reduce the accessibility of active sites and decrease effi-
ciency. The XRD pattern for the reused ZSO/CN (0.1:1) is illustrated in
Fig. 8c. All diffraction peaks are related to ZnSnO3 (00-028-1486) and
carbon nitride (01-087-1526). This pattern is in good agreement with
the fresh ZSO/CN (0.1:1) before the photocatalytic reaction.

4. Conclusions

In overview, ZSO/CN nanocomposites with different contents of ZSO
were fabricated by co-precipitation assisted by ultrasonic. The degra-
dation of organic dyes, such as ER and EBT, was scanned in the presence
of CN, ZSO, and ZSO/CN. In the perfect state, 70 mg of ZSO/CN (0.1:1)
degraded 89.8 % of ER. These results confirmed that this compound had
a grand prospect in water remedy usage. Superoxide radicals recreated
the most role in photoreactions. This compound was seen to be stable in
the reusable trial and only lost 12.1 % of its efficiency after five cycles.
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