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Abstract: Thiosulfate is a green leaching agent used in
the hydrometallurgical process because it is both envir-
onmentally benign and can form the required soluble ion
complexes. In this article, a novel method for the synth-
esis of CdS–Ag2S nanocomposites from a solution of rele-
vant ion complexes via ultrasound-assisted ultraviolet
(UV) photolysis was proposed. An analysis of themechanism
revealed that the complexes undergo a series of photoche-
mical reactions. The CdS–Ag2S nanocomposites were
synthesized by photochemical co-precipitation under
UV-C irradiation. The microstructure, chemical composition,
optical and electrochemical properties of the prepared nano-
composites were analyzed to verify the synthesis and inves-
tigate the product. The photodegradation of methyl orange
(MO) under a xenon lamp was performed to determine the
photocatalytic activity. Under visible light irradiation, the
CdS–Ag2S nanocomposites undergo the electrons transition

(from valence band to conduction band) to form photogen-
erated electron–hole pairs realizing the effective separa-
tion of carriers and finally promote the degradation of
MO to water and carbon dioxide. The subsequent degra-
dation efficiency of the CdS–Ag2S nanocomposites was
found to be 87% after 90 min, and it was larger than 78%
for pure CdS prepared via UV photolysis, indicating that
the as-developed novel method can effectively fabricate
CdS–Ag2S photocatalyst with superior performance.

Keywords: CdS–Ag2S nanocomposites, UV photolysis,
photocatalytic activity

1 Introduction

Environmental pollution and depleting energy resources
have emerged as widespread concerns because of rapid
industrialization [1,2]. To effectively solve these key pro-
blems, researchers have proposed the use of new solar-driven
photocatalytic materials. For example, Mukhopadhyay [3]
successfully synthesized CaFe2O4 nanoparticles by a che-
mical precipitation technique and applied them in the
degradation of brilliant green (BG) dye. Bose [4] fabricated
the magnetic MgFe2O4 nanoparticles via a facile co-preci-
pitation technique. Tripathy [5] used carbon-doped zinc
oxide nanoparticles as a catalyst for the degradation of
BG dye. Liexiao [6] adopted a one-step hydrothermal route
to synthesize an interesting type of Bi2O2CO3 hierarchical
nanotubes. In particular, cadmium sulfide has been widely
studied by scientists for this purpose owing to its low price,
simple preparation method, and suitable band gap (2.4 eV)
[7,8]. However, high photo-generated carrier recombina-
tion, poor conductivity, and significant photo-corrosion
problems restrict its use in large-scale practical applications
[9]. Well-known CdS-containing nanocomposites, such as
CdS/MoS2, CdS/Bi4V2O11, CdS/Cu2xSe, and CdS/Bi4Ti3O12,
have been constructed to address these issues [10–13].
Furthermore, silver compounds, such as AgPO4, AgCl,
AgBr, AgI, and AgVO4, with very high photocatalytic activity
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have been used to create excellent photocatalytic systems
utilizing these CdS nanocomposites [14,15]. Ag2S, which pos-
sesses a bandgap range of 0.9–1.0 eV, is a semiconductor
(n-type)with a distinctive structure and good physical prop-
erties. Additionally, owing to its excellent photoelectric
properties, doping with Ag2S is an effective strategy for
enhancing the photocatalytic activity of CdS-supported cat-
alysis because it lowers the photo-generated carrier recom-
bination rate and reduces photo-corrosion. According to
numerous reports, combining Ag2S with CdS semiconductors
can increase the overall photocatalytic activity. As a result, the
synthesis of Ag2S and CdS has recently received significant
research attention [16–19].

The most widely usedmethod for preparing a CdS–Ag2S
nanocomposite photocatalyst preparation is to load Ag2S
onto CdS carriers via deposition precipitation. However,
during the preparation process, Ag2S will self-nucleate, pre-
venting close contact between Ag2S and CdS, thereby hin-
dering the transmission of photogenerated carriers to a
certain extent. Several methods have been applied in Ag2S
and CdS preparation, such as ion implantation, thermal eva-
poration technique, and sol–gel methods [20,21]. Among
them, the chemical co-precipitation method is an effective
and time-efficient method to obtain Ag2S and CdS nanopar-
ticles. As a result, most researchers employ the chemical co-
precipitation method with various chemical reagents and
conditions to synthesize these nanoparticles. Based on pre-
vious studies, this study proposes a novel photochemical co-
precipitation method to obtain these nanocomposites. In
this proposed method, thiosulfate has been used as a green
chemical reagent for the metallurgical leaching of cadmium
and silver. The thiosulfate leaching solution containing
cadmium and silver thiosulfate complexes can potentially
be used as a source of cadmium and silver [22,23]. This
thiosulfate complex solution exhibits intense absorption
in the ultraviolet (UV)-C region (200–280 nm). The photo-
lysis of the cadmium and silver thiosulfate complexes has
been previously studied [24,25]. However, the ultrasound-
assisted photolysis of the cadmium and silver thiosulfate
complex and the photocatalytic activity of the resulting
CdS–Ag2S have not been thoroughly investigated.

In this study, a novel UV photolysis co-precipitation
method was applied to fabricate a CdS–Ag2S photocata-
lyst from cadmium and silver poly-metallic thiosulfate
complex solutions. Benefitting from the ion photoche-
mical properties, the poly-metallic thiosulfate complex
solution was obtained, which was then subsequently
used to generate the CdS–Ag2S nanocomposites. In dyeing
wastewater, there are three representative pollutants, such
as azo dyes, triphenylmethane dyes, and anthraquinone
dyes. Among them, azo dyes account for 70–80%. Methyl
orange (MO) is a typical azo dyewith toxicity, stable chemical

properties, and difficult biodegradation. The performance of
CdS–Ag2Swas evaluated using the typicalMOdye as amodel
compound, and the activity of the nanocomposites was
investigated through the visible photocatalytic degradation
of MO.

2 Methods

2.1 Reagents

Sodium thiosulfate (Na2S2O3), cadmium chloride (CdCl2),
and silver nitrate (AgNO3) used in the preparation of the
simulated leaching solutionwere purchased fromSinopharm
Chemical Reagent Co., Ltd. All the chemicals were of reagent
grade. De-ionized (RO or UP) water prepared using a water
purification machine was used both as a washing agent and
as a solvent.

2.2 Procedure

The solution of the simulated Cd–Ag thiosulfate com-
plexes solution was obtained by stoichiometrically mixing
cadmium chloride (CdCl2), silver nitrate (AgNO3), and
sodium thiosulfate (Na2S2O3) in a stoichiometric manner,
as explained below. The four steps in the CdS–Ag2S com-
posite preparation and testing are elaborated as follows: In
Step 1, the simulated Cd–Ag thiosulfate complex solution
(250mL, Cd: 100mg/L, and Ag: 10mg/L) was produced
in an Erlenmeyer flask through complexation reactions
between the Cd2+, Ag+, and −S O2 3

2 ions. In Step 2, the co-
precipitation of CdS and Ag2S was conducted using UV-C
photolysis. Given a sufficient reaction time, cadmium and
silver can co-precipitate completely in a 10:1 ratio. Thereafter,
an ultrasound was used to enhance the dispersion of the sus-
pension containing the CdS and Ag2S precipitates. In Step 3,
a centrifuge was used to separate the fabricated CdS–Ag2S
nanocomposites. In Step 4, the photocatalytic activity of
the synthesized CdS–Ag2S nanocomposites (25mg) was
examined via the degradation of MO (5mg/L, 100mL).
Figure 1 shows a schematic diagram of the CdS–Ag2S
synthesis procedure.

2.3 Analytical methods

To further clarify the reaction mechanism, the UV decom-
position rate of the cadmium/silver-thiosulfate complex
was investigated in detail. Accordingly, the UV-induced
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photolysis rate constant of the Cd–Ag thiosulfate com-
plex was estimated. A Bruker D8 X-ray diffraction (XRD)
was used to confirm the phase composition of the preci-
pitate. The Highscore software was used to analyze XRD
data with a standard card. The surface morphology of the
CdS–Ag2S nanocomposites was characterized using a
JSM-5610LV SEM system. A Fourier transform infrared
(FTIR) spectrophotometer (Perkin Elmer Spectrum 65) was
also used to analyze the prepared sample. An Escalab 250xi
XPS system was applied to study the composition and
valence state of the elements on the precipitate surface.
The analysis was conducted without sputtering or charge
neutralization using monochromatic Al Kα X-radiation at a
take-off angle of 90°. The C 1s line at 284.6 eV was used to
calibrate the binding energies. The XPS Peak software was
used to fit the XPS data, and the NIST XPS database was
used to cross-check component information. A UV-2550 UV-
Vis spectrometer was applied to obtain the UV-Vis DRS of
the samples. The electrochemical properties of the samples
were characterized by an electrochemical workstation. In
the transient photocurrent study, light and dark experi-
ments were performed every 20 s.

3 Results and discussions

3.1 Investigation of the UV photolysis
precipitation

The thiosulfate leaching solution contains cadmium/silver-
thiosulfate complex ions ([CdAg2(S2O3)2n]4(n–1)−, n = 1 or 2),
which are sources of metal and sulfur. A previous study

demonstrated the ability of metal-thiosulfate to absorb UV
energy and then decompose into metal sulfide. In this work,
the UV photolysis mechanism that results in the formation
of the cadmium/silver-thiosulfate complex was studied. The
step-by-step details of the reaction mechanism are as fol-
lows: after absorbing energy from the UV-C (200–280 nm)
radiation, the cadmium/silver-thiosulfate complex ions
activate and enter an unstable excited state. The primary
reaction of the photochemical process is described in equa-
tion (1). Subsequently, as shown in equation (2), the water
molecule in the solution coordinates this activated Cd–Ag
thiosulfate complex into the activated Cd–Ag hydroxide
complex and thiosulfate ion. Finally, the activated Cd–Ag
thiosulfate complex ions react with the activated state
Cd–Ag hydroxide complex in the activated state to dis-
sociate the S–S bond in the latter, resulting in the oxidation
product of sulfate ions ( −S O2 3

2 → −SO4
2 ) and reduction pro-

duct of sulfur ions ( −S O2 3
2 → S2−). A decrease in the solution

pH was also observed owing to the formation of hydrogen
ions – equations (2) and (3). Equations (2) and (3) represent
the secondary reactions of the photochemical process, and
equation (4) represents the overall reaction, which yields
cadmium sulfide, silver sulfide, thiosulfate ions, sulfuric
ions, and hydrogen ions.
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Figure 1: Schematic diagram of the CdS–Ag2S synthesis method.
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To clarify the UV reaction mechanism, the photolysis
rate constant of the Cd–Ag thiosulfate complex was
investigated in this reaction together with the UV decom-
position rate of the silver cadmium thiosulfate complex.
Figure 2 shows the rate constant of the UV-C photolysis of
various metal thiosulfate complexes. The photolysis rate
constant of a pure Cd–thiosulfate complex (Cd: 80mg/L)
and an Ag–thiosulfate complex (Ag: 80 mg/L) was cal-
culated as 0.00124 and 0.00622 min−1, respectively.
Additionally, the ratio of Cd to Ag in the synthesized
nanocomposites depends on the decomposition rate of
cadmium and silver. Furthermore, in the case of the
cadmium–silver thiosulfate complex, the concentration
of silver affects the decomposition rate of cadmium.
When the concentration of cadmium was fixed (Cd =
80 mg/L), the rate at which cadmium decomposed
decreased as the silver concentration increased. The
rate constant of Cd photolysis in the Cd–Ag thiosulfate
complex (Cd: 80 mg/L, Ag: 25 mg/L) was 0.00936 min−1.
This phenomenon can be explained by apparent rate
constant (kobs) calculation, which has been studied in
the kinetics of Ag-thiosulfate photolysis, and the silver
ion concentration is inversely proportional to the kobs.
Similarly, when the concentration of cadmium is fixed
in this work, the greater the concentration of silver ions,
the greater the concentration of Cd–Ag thiosulfate com-
plex ions generated, and the smaller the apparent rate
constant.

3.2 Microstructure and chemical
composition

To clearly illustrate the microstructure and chemical
composition of CdS–Ag2S nanocomposites, XRD, SEM,
FT-IR, and XPS analyses were performed. XRD studies
of pure CdS, pure Ag2S, and photolyzed nanocomposites
were conducted. The patterns obtained are shown in
Figure 3. Three distinct broad peaks observed in the
XRD pattern of the pure CdS (Figure 3b), at approximately
26.7°, 43.9°, and 51.8°, were also detected in the XRD
pattern of the nanocomposites (Figure 3a), which are in
accordance with the cadmium sulfide phase (PDF:00-
002-0454). Similar to the XRD pattern of pure Ag2S
(Figure 3c), several peaks were observed in the nanocom-
posites (Figure 3a) spectrum at 20° and 80°, some of
which are in accordance with peaks obtained from the
Argentite phase (PDF:01-089-3840). The result demon-
strates that cadmium and silver sulfides were predomi-
nantly precipitated via photolysis.

The surface morphology of the CdS–Ag2S nanocom-
posites was observed by SEM, and the results are displayed
in Figure 4. The precipitates have different shapes, uneven
sizes, and poor dispersion and agglomeration. Owing to
the limitations of SEM imaging, it is difficult to deter-
mine the exact particle size. However, the Tyndall effect
observed for the prepared CdS–Ag2S photocatalyst demon-
strated that the particles of the product are in the nanos-
cale range.

FTIR spectrawere collected in the range of 500–4,000cm−1.
The spectra of the CdS–Ag2S nanocomposites before and
after photocatalysis are shown in Figure 5.

Figure 2: Rate constant (k) of photolysis of different M-thiosulfate by
UV-C (Cd–Ag thiosulfate; Ag–thiosulfate; Cd–thiosulfate).

Figure 3: XRD patterns of different samples: (a) nanocomposites;
(b) CdS; (c) Ag2S.
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The absorption bands observed in the FTIR spectra
at 3435.76 and 3435.96 cm−1 (Figure 5a and b) originate
from the O–H group of the H2O present on the surface
of the nanocomposites. Figure 5(a) and (b) show absorp-
tion bands at 1002.63 and 1013.11 cm−1 that are attributed
to sulfate, and the absorption bands at 1631.36 and
1630.66 cm−1 that are attributed to sulfoxide, indicating
the presence of the S–O group [26]. Thus, the peaks at
666.01 cm−1 and 618.18 cm−1, which are in the range of
500–750 cm−1, are thus attributed to Ag–S and Cd–S
metal-sulfur bonds [17]. No discernible difference was
observed in the infrared spectra of the photocatalyst
before and after photocatalysis, indicating the stability
of the photocatalyst.

The CdS–Ag2S nanocomposites prepared by photo-
lysis were further analyzed using XPS to determine the
valence state of the elements. As shown in Figure 6(a),
Cd, Ag, and S were detected in the XPS survey scan.
Figure 6(b) shows the XPS profile of Cd 3d, in which
two broad peaks are observed. The first peak (411.3 eV)
corresponds to Cd 3d3/2, and the second peak (405.0 eV)
corresponds to Cd 3d5/2 [27,28]. The peaks of Cd 3d peaks

were present at the binding energies of 405.0 eV and
411.3 eV. It can be concluded that Cd appeared as cad-
mium sulfide in the photoproduct, which agrees with the
XRD results. Figure 6(c) shows the XPS profile of Ag-3d,
in which two peaks with broad features were identified.
Based on the NIST XPS database, the first peak (373.9 eV)
corresponds to Ag 3d3/2, and the second peak (367.6 eV)
corresponds to Ag 3d5/2 [29]. Therefore, it was verified
that Ag appeared as silver sulfide in the photoproduct,
which again agrees with the XRD results. The deconvo-
luted XPS S-2p spectrum displayed in Figure 6(d) shows
two peaks in the narrowed bound energy scope. These S
2p peaks occur as doublets, namely S 2p3/2 and S 2p1/2.
Makhova et al. [30] and Guo et al. [31,32] reported that the
S 2p energy level of CdS and Ag2S is at 161.5 and 161.0 eV,
respectively. Duret-Thual et al. [33] reported that the S 2p
energy level of Na2S2O3 is at 162.4 eV, and the S 2p energy
level of Na2SO4 is at 169.2 eV. It has also been reported
that the S 2p energy level of −SO4

2 which comes from
CdSO4 or Ag2SO4 is at 168.0 eV. Therefore, according to
the earlier analysis, the obtained nanocomposites pri-
marily comprised cadmium sulfide and silver sulfide.
These findings are supported by the XRD results dis-
played in Figure 3.

3.3 Optical and electrochemical properties

To clearly illustrate the optical and electrochemical prop-
erties of the CdS–Ag2S nanocomposites, the UV–Vis DRS,
transient photocurrent, and electrochemical impedance
spectroscopy (EIS) were conducted, respectively. The
UV–Vis DRS and corresponding bandgap energies were
applied to scrupulously investigate the optical properties
of the CdS–Ag2S, Ag2S, and CdS nanocomposites.

The UV–Vis spectra of the photolysis products are
shown in Figure 7(a), where excellent absorption is observed
in the range 200–1200 nm. The bandgap energies were

Figure 4: SEM images of the CdS–Ag2S nanocomposite: (a) ×1,000; (b) ×5,000.

Figure 5: FTIR spectra of CdS–Ag2S nanocomposite: (a) before
photocatalysis; (b) after photocatalysis.
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Figure 6: Deconvoluted XPS spectra for photoproduct: (a) survey spectrum; (b) Cd-3d spectrum; (c) Ag-3d spectrum; (d) S-2p spectrum.

Figure 7: (a) UV-Vis absorbance spectra of Ag2S, CdS, and CdS–Ag2S; (b) plots of (αhv)2 versus energy (hv) of Ag2S, CdS, and CdS–Ag2S.
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estimated using a plot of (αhv)2 versus photo energy (hv). The
intercept of the tangent to this plot provides a good approx-
imation of the indirect bandgap energy. The apparent
bandgap can be calculated using the Kubelka–Munk for-
mula, as shown in equation (5).

( ) = ( − )ahv A hv E ,2
g (5)

where α, h, v, A, and Eg represent the absorbance coeffi-
cient, Plank’s constant, incident photon frequency, absor-
bance, and apparent bandgap, respectively. Figure 7(b)
shows that this curve forms the converted Kubelka–Munk
formula curve. The intersection of the curve’s tangent and
abscissa determines the apparent bandgap energy. Accord-
ingly, the estimated bandgap energies for Ag2S, CdS, and
CdS–Ag2S, are 0.99, 2.37, and 1.72 eV, respectively. The first
two values are in accordance with the theoretical values of
silver sulfide and cadmium sulfide. The design and devel-
opment of CdS–Ag2S is to reduce the bandgap and enhance
visible light absorption by introducing silver components to
adjust the position of valence band (VB) or conduction band
(CB), and exhibits better photocatalytic activity.

The transient photocurrent was measured using elec-
trochemical workstations to monitor the migration of
photogenerated carriers in the nanocomposites. Figure 8(a)
displays the transient photocurrent spectra of the cadmium/
silver sulfide prepared via ultrasound-assisted UV photo-
lysis, and cadmium/silver sulfide and cadmium sulfide
nanocomposites prepared via UV photolysis. The analysis
showed that the current value was observed to increase
every 20 s of irradiation time, but when blocked, it rapidly
decreased in the subsequent 20 s interval. This indicates
that the photogenerated charge carriers were transferred to
the electrode, thereby generating a photocurrent. Compared

with the CdS–Ag2S nanocomposites prepared by UV photo-
lysis, the I–t curves of cadmium/silver sulfide synthesized
through ultrasound-assisted UV photolysis produced a
higher current every 20 s. This demonstrates that the ultra-
sound treatment improves the dispersion and strengthens
the photocatalytic activity. Compared with pure CdS nano-
composites synthesized via pure UV photolysis, the I–t
curves of the previously mentioned cadmium/silver sulfide
prepared via ultrasound-assisted UV photolysis generated
approximately the same or a slightly lower current at every
20 s. This demonstrates that a higher photocurrent improves
light absorption and electron extraction, which are in turn
beneficial for charge separation [34]. The CdS–Ag2S EIS
Nyquist plots of CdS–Ag2S are presented in Figure 8(b).
The arc radius of CdS–Ag2S with ultrasound-assisted UV
photolysis (presented by the blue line) is smaller than
that of CdS–Ag2S without ultrasound (presented by the
red line), indicating that the ultrasound can enhance the
charge transfer resistance and the interfacial charge separa-
tion. However, the arc radius of CdS–Ag2S (ultrasound-
assisted UV photolysis) is bigger than that of pure CdS
(UV-photolysis, black line), which is consistent with the
I–t curves.

3.4 Visible light photocatalysis activity of
CdS–Ag2S nanocomposites

Microstructure, chemical composition, optical, and electro-
chemical properties of the CdS–Ag2S nanocomposites were
compared with the photocatalytic activity of CdS–Ag2S
nanocomposites and pure CdS which are prepared by

Figure 8: (a) Transient photocurrent (I–t curves); (b) electrochemical Impedance Spectroscopy (EIS) of different samples.
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ultrasound-assisted UV photolysis in the photodegradation
of MO under visible light irradiation. The degree of degra-
dation was measured by the characteristic absorption
wavelength of 465 nm, and the C/C0 vs irradiation time is
plotted in Figure 9. In the photocatalytic activity analysis,
the adsorption (−60 to 0min) and the C/C0 ratio remained
constant, indicating that the MO can hardly adsorb on the
surface of the CdS–Ag2S nanocomposite. During photoca-
talysis (0 to 90min), the C/C0 of the blank experiment
remained constant, indicating that the MO solutions do
not exhibit self-degradation. The C/C0 of CdS–Ag2S nano-
composites decreased with time, but it increased under
conditions of ultrasonication for 6 h, no ultrasonication,
and ultrasonication for 2 h after 90min. It possessed a

photocatalytic efficiency of 87% after 90min under the
condition of ultrasonication for 2 h, which is higher than
that of pure CdS with 78% at the same time. The rate
constant of the CdS–Ag2S nanocomposites under different
conditions, namely ultrasonication for 6 h, no ultrasonication,
and ultrasonication for 2 h, was calculated to be 0.01159,
0.01769, and 0.02148min−1, respectively. The sample ultraso-
nicated for 2 h with UV photolysis exhibits a fine degradation
rate because the ultrasound can contribute to the dispersion
of the system and facilitate the formation of nanocomposites.
However, a longer ultrasonic treatment time may damage the
structure, causing a decrease in the reaction rate. To objec-
tively evaluate the photocatalytic effect of the nanocomposites
prepared by this method, and the capabilities of different

Figure 9: Time-course variation of C/C0 toward MO: (a) C/C0 vs time; (b) ln(C0/C) vs time.

Figure 10: Degradation mechanism of MO by CdS–Ag2S nanocomposites under visible light irradiation.
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components were examined. The results show that the
catalytic effect of Ag2S is very poor, and the rate constant
of the pure Ag2S nanocomposites with UV photolysis was
0.00177min−1. The rate constant of the pure CdS nanocom-
posites with UV photolysis was 0.01711 min−1. The rate
constant of the synthesized CdS–Ag2S nanocomposites
with UV photolysis was increased to 0.02148min−1 with
the formation of the CdS–Ag2S nanocomposites, indicating
that the ultrasound-assisted UV photolysis method can
produce nanocomposites with better properties.

The photocatalytic mechanism of the degradation of
MO by CdS–Ag2S nanocomposites is shown in Figure 10.
Under visible light irradiation, CdS undergoes electron
band-to-band transition, and electrons (e−) transition
from valence band (VB) to conduction band (CB), forming
photogenerated electron–hole pairs (e−/h+). Photogener-
ated electron–hole pairs (e−/h+) have strong oxidation
and reduction properties. The electrons (e−) on the con-
duction band (CB) reduce oxygen to superoxide anion
(• −O2), and the holes (h+) on the valence band (VB) oxidize
water (H2O) to hydroxyl radical (∙OH), generating active
oxidizing substances. However, there are defects on the
surface of CdS, resulting in the recombination of photo-
generated carriers. The CdS–Ag2S nanocomposite is adopted.
The edge potentials of the valence band (VB) and conduction
band (CB) of Ag2S are higher than those of CdS. The electrons
(e−) on the conduction band (CB) of Ag2S are transferred to
the conduction band (CB) of CdS, and the holes (h+) on the
valence band (VB) of CdS are transferred to the valence band
(VB) of Ag2S, thus realizing the effective separation of car-
riers, promoting the degradation of MO to water and carbon
dioxide, and improving the photocatalytic activity [35,36].

4 Conclusions

In this study, a novel method for synthesizing CdS–Ag2S
nanocomposites from complex solutions is presented.
The photochemical co-precipitation of the Cd–Ag thiosul-
fate complex (Cd: 100mg/L; Ag: 10mg/L) produced the
CdS–Ag2S nanocomposites. The XRD and XPS results
confirmed that the nanocomposites are chemically com-
posed of CdS and Ag2S. Based on the Tyndall effect, the
size of the CdS–Ag2S particles is considered to be in the
nanoscale. The DRS result indicated that the bandgap
energy of CdS–Ag2S is 1.72 eV. Investigations into the
visible-light photocatalytic activity of the CdS–Ag2S nano-
composites using the I–t curves demonstrated that they can
produce a photocurrent under the conditions of stimulated
solar irradiation. Investigations into the photocatalytic

degradation of MO using the as-synthesized samples
revealed that the CdS–Ag2S nanocomposite possessed
a photocatalytic efficiency of 87% after 90min. According
to the kinetic study, which showed that the first-order equa-
tion can fit the data, the use of the proposed ultrasound-
assisted UV photolysis method can yield nanocomposites
with good photocatalytic performance, and the rate con-
stant for the CdS–Ag2S nanocomposites obtained using
this method is 0.02148min−1.
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