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Abstract—The charge density, differential charge density, band structure, density of states and absorption
spectra of cubic structure Ag3PO4 were calculated by Material Studio software. The best function for calcu-
lating the Ag3PO4 crystal model is PBE0 with a lattice constant of 6.004 Å. In Ag3PO4 crystal system, the
force between O–Ag is weaker than that between O–P, which leads to the photo-corrosion of Ag3PO4 mate-
rial. The forbidden band width of the Ag3PO4 crystal is 2.47 eV. The light absorption boundary is approxi-
mately 520 nm. At the same time, the cubic phase Ag3PO4 was successfully prepared. The light absorption
boundary value of the Ag3PO4 sample measured by UV–Vis diffuse reflectance spectroscopy is about
520 nm, and the forbidden band width is 2.41 eV. The results obtained by means of photoluminescence spec-
troscopy, UV–Vis diffuse reflectance absorption spectroscopy and degradation of organic pollutants are con-
sistent with theoretical calculations. calculations.
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INTRODUCTION
When solving the Schrödinger equation of multi-

particle system, the eigenfunction of Schrödinger
equation is obtained by approximating the physical
knowledge, such as basic physical law, density func-
tional theory, quantum mechanics, etc., and the mate-
rial is calculated according to the wave function of the
system. The nature of this is what we call first-princi-
ples calculations [1–4]. It brings the dawn of a new
material design in the true sense. Photocatalytic mate-
rials absorb sunlight and achieve the purpose of
degrading organic pollutants by redox reaction with
pollutants in the environment. It has shown excellent
performance in environmental protection and clean
energy, which will greatly benefit the development of
the future society [5–8]. Therefore, the research and
development of photocatalytic materials have received
more and more attention [9–11]. The use of solar
energy to control environmental pollution has become a
hot research topic in the field of photocatalysis [12–15].

In 2011, Ye Jinhua’s research group successfully
applied silver phosphate to the photocatalytic direction,
which is superior to other types of semiconductor pho-
tocatalysts in degrading organic pollutants and produc-

ing oxygen, such as titanium dioxide [16–20], zinc
oxide, bismuth vanadate, carbon nitride, silver halide,
and the like. The forbidden band width of Ag3PO4 is
2.43 eV, which determines that Ag3PO4 can absorb light
in the ultraviolet-visible band of less than 530 nm, and
the visible light response range is large. The valence
band potential of Ag3PO4 is 2.88 eV. The rate of hydro-
gen production by Ag3PO4 decomposed by Ye et al. is
8.8 and 2.6 times that of WO3 and BiVO4, respectively.
The degradation rate of Ag3PO4 to methylene blue is
several times faster than the reported BiVO4. The pho-
tocatalyst is modified with a nano metal, and in the
region where the nano metal contacts the semiconduc-
tor, electrons are transferred from the inside of the pho-
tocatalytic material to the metal to form a Schottky bar-
rier [21–24]. The photogenerated electrons are pre-
vented from recombining with the holes, and the
photocatalytic activity of Ag3PO4 is improved.

When silver phosphate is exposed to air, it is easily
oxidized. During long-term contact with air, silver
phosphate produces photochemical corrosion [25,
26]. And the generated silver element will cover the
surface of the silver phosphate particles, reduce the
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Fig. 1. Cellular model of silver phosphate. 
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utilization of light by the silver phosphate, and greatly
reduce the activity of the silver phosphate. In addition,
the process of preparing silver phosphate requires a
large amount of Ag consumption, which is expensive
and limits its large-scale application. The nano metal
particles are loaded on the surface of the semiconductor
photocatalytic to generate a ionic resonance effect,
which can cause the absorption spectrum of the com-
posite photocatalyst to red-shift and allow the photo-
catalyst to absorb visible light [27–30]. This plasmon
resonance effect of noble metal nanoparticles allows the
nanoparticles to exhibit a strong visible light absorption
effect in the visible light region and thereby improve the
photocatalytic efficiency of the semiconductor.

Material Studio is a material calculation software
based on first-principles principle. By establishing the
unit cell of the material, the electronic structure, opti-
cal properties, surface properties, mechanical proper-
ties, etc. of the material can be directly calculated after
parameter setting [31–33]. In order to further study
the catalytic mechanism of silver phosphate photocat-
alytic materials, some researchers have used the
CASTEP module in Material Studio to study the
multi-faceted properties of silver phosphate and
deepen the understanding of the photocatalytic reac-
tion mechanism of silver phosphate. It will play a pos-
itive guiding role in the development of silver phos-
phate photocatalyst.

Based on the above conditions, Ag3PO4 and nano-
metal modified Ag3PO4 model were established by
CASTEP module in Materials Studio. The crystal cell
structure of Ag3PO4 and nano-metal modified Ag3PO4
were calculated. The mechanism of nano metal mod-
ified photocatalytic materials was analyzed. Nano-
modified Ag3PO4 photocatalytic materials were pre-
pared by experiments and verified by calculation
results [34–38].

CALCULATIONS
In this paper, the CASTEP module in the Material

Studio software is used to calculate the properties of
the system. The CASTEP module mainly uses the
density functional theory and the plane wave pseudo-
potential to calculate the solid material theoretically.
The electron wave function is extended by the plane
wave basis set, the number of base groups is deter-
RUSSIAN JOURNAL O
mined by the cutoff energy, and the cutoff energy is set
to 500 eV. Because the LDA and GGA series of func-
tions are not very accurate in calculating the semicon-
ductor band structure and the density of electronic
states. So this paper selects the function PBE0 for the
calculation of the properties of silver phosphate mate-
rials. The description of the electrons is consistent
with the actual amount of charge, the number of plane
wave base groups is small, and the amount of com-
puter computation is small. In the established silver
phosphate model, 4d105s1 of Ag, 3s23p3 of P, and 2s22p4

of O are regarded as valence states. Silver phosphate is
a bulk material, so the K-point of the Brillouin zone
where silver phosphate is set in the geometrical opti-
mization is 4 × 4 × 4. Since the local density approxi-
mation is only applicable to systems with slow electron
density changes, the wide-area density approximation
is used when studying the silver phosphate model.

The crystal model of Ag3PO4 is a body-centered
cubic structure with a space group of P 3n. The basic
structural units are PO4 tetrahedron and Ag–PO4 tet-
rahedral structure. The P atom forms a PO4 tetrahe-
dron with four adjacent oxygen atoms. Ag atoms are
distributed around the PO4 tetrahedron. From
another point of view, the Ag3PO4 crystal model can
also be regarded as a  tetrahedron forming a body-
centered cubic lattice, and Ag atoms are distributed at
the symmetry points of adjacent  tetrahedra. The
fractional coordinates of each atom in the Ag3PO4
crystal are Ag (0.25, 0, 0.5), P (0, 0, 0), O (0.148,
0.148, 0.148). The lattice constant of Ag3PO4 is theo-
retically 6.004 Å. The unit cell model of Ag3PO4 is
shown in Fig. 1: where (a) is the model of the club
model and (b) is the model of the polyhedron model.

MATERIALS AND METHODS
Preparation of Silver Phosphate by Coprecipitation

Weigh 0.02 mol of AgNO3 and mix it with 50 mL of
distilled water, and stir until dissolved. Dilute 5 times
diluted dilute ammonia water, continue to drop after
the brown precipitate appears, stop the addition when
the precipitate just disappears. Dilute 5 times diluted
dilute nitric acid into the configured silver ammonia
solution until the pH of the silver ammonia solution
stop at pH 8. Weigh 0.03 mol KH2PO4 and mix with
50 mL of distilled water, stir to dissolve, form KH2PO4
solution, and add KH2PO4 solution to the silver ammo-
nia solution dropwise, stir for 30 min. After stirring, let
stand at room temperature for 15 min. Then, it was
washed three times with deionized water and absolute
ethanol, and dried in a vacuum oven at 70°C for 40 min.

Characterization
The phase of the sample was analyzed with a Ultima

IV X-ray powder diffraction (XRD) instrument (CuKα,
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Table 1. Million charge (q) of key atoms

Model Atom q

Ag3PO4 crystal O –0.87
P 2.09
Ag 0.47

Table 2. Key layout of key atoms

Model Bond Population Length, Å

Ag3PO4 crystal O–P 0.59 1.57560
O–Ag 0.14 2.37389
O–O –0.11 2.49389
λ = 0.15418 nm, operating voltage 40 kV, current
40 mA, scanning range ~10°–80°). Hitachi S4800
Scanning Electron Microscope (SEM) was used to
determine the morphology and microstructure of the
photocatalyst sample. The UV–Vis diffuse absorption
spectrum of the sample was measured on a Shimadzu
2550 UV–Vis spectrometer with a scanning range of
200 to 700 nm. The F-4500 type fluorescence spec-
trometer was used to measure the photoluminescence
spectrum of the sample, and the scanning range was
~200–700 nm.

Photocatalytic Activity Evaluation

First, pour 50 mL of RhB simulated pollutant solu-
tion with a concentration of 5 mg L–1 into the reactor,
then add 50 mg of catalyst. Before the visible light irra-
diation, perform first a dark reaction for 30 min (only
the reactor stirring function is turned on), and the
rotation speed is 500 rpm to ensure that the adsorp-
tion/desorption equilibrium is established. The white
light-emitting diode (wLED) equipped with the PCX-
50B multi-channel photocatalytic reaction system
(Beijing Pofilai Technology Co., Ltd., Beijing, China)
is used as the light source for light. The speed of the
reactor is 500 rpm, and the brightness of the wLED
lamp during the reaction is 0.7 A. Turn on the light
source to carry out the photocatalytic reaction. Pipette
2.0 mL of the reaction solution at regular intervals.
After centrifugal separation, take the supernatant for
UV–Vis spectrum analysis. The scanning range is
~200–800 nm, and the RhB detection is selected at the
characteristic absorption peak of 553 nm in the visible
region. The relationship between absorbance and con-
centration is following the Beer–Lambert law, and the
degradation rate D = (A0 − A)/C0 × 100% is obtained
according to the change of the absorbance value of the
sample. Among them, A0 and A are the initial absor-
bance value of the sample and the absorbance value
after degradation, respectively. With the difference of
reaction time, according to the aforementioned for-
mula, the degradation status and degradation rate of
rhodamine B by the catalyst can be obtained.

RESULTS AND DISCUSSION
Maliken Layout Number and Chemical Bond Analysis

Studies have shown that the photocorrosion of
Ag3PO4 is related to the bond energy between atoms.
In order to clarify the distribution of charge in Ag3PO4
crystal and the bonding state between atoms, the Mul-
likan charge, the bond population and the chemical
bond length of the Ag3PO4 crystal were calculated by
the plane wave pseudopotential method. The calcula-
tion results are shown in Tables 1 and 2, respectively.
The Mullikan charge distribution can quantitatively
analyze the distribution of charge between atoms in
the system. The number of bond populations can be
RUSSIAN JOURNAL OF PHYSICAL CHEMISTRY A  Vo
seen in the type of bond formed by the atom. The
strength of the interaction between atoms is character-
ized by the length of the chemical bond.

It can be seen from Table 1 that in the Ag3PO4 crys-
tal system, the O atom is negatively charged, and each O
atom finally obtains 0.87 electrons, while the Ag and P
atoms lose electrons with positive charge, and the Ag
atom loses 0.47 electrons. The P atom loses 2.09 elec-
trons, and it can be clearly seen that the number of elec-
trons lost by the P atom is much larger than the number
of electrons lost by the Ag atom. It can be seen from
Table 2 that the O–P bond length (1.57560 Å) is smaller
than the O–Ag bond length (2.37389 Å), indicating that
the interaction force between O–P is greater than the
interaction force between O–Ag. We can judge the
bonding of atoms by the number of bond populations.
From Table 2, we can conclude that the O–P bond is
a covalent bond and the O–Ag bond is an ionic bond.
The negative value of the O–O bond indicates that the
distance between the O atoms is far and the interaction
is weak. It can be inferred from Tables 1 and 2 that
there is a certain correlation between the O–P bond in
the Ag3PO4 crystal and the electron-loss number of the
O–Ag bond and the P atom being much larger than the
electron loss number of the Ag atom. However, the
weak interaction between O–Ag makes the metastable
Ag ions easy to get electrons to be reduced to Ag and
lose the photocatalytic effect, resulting in the photo-
corrosion performance of Ag3PO4 material.

Charge Density and Differential Charge 
Density Analysis

In order to visually describe the bonding form
between atoms in the Ag3PO4 crystal, the charge den-
sity distribution map and the charge density difference
map of all the atoms in the Ag3PO4 crystal were calcu-
lated, as shown in Figs. 2 and 3, respectively.

Figure 2 shows the distribution of charge density
around the three atoms Ag, P, and O in the Ag3PO4
crystal. It can be clearly seen from Fig. 10 that the
l. 95  No. 13  2021
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Fig. 2. Differential charge density of silver phosphate.
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Fig. 3. Differential charge density map of silver phosphate.
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Fig. 4. Energy band structure diagram of Ag3PO4. 
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electron cloud of the P atom partially overlaps with the
electron cloud of the O atom and Ag. The electron
cloud of the atom and the electron cloud of the O atom
hardly overlap, which means that the force between
the P-bonds is much higher than the force between the
Ag–O bonds. This is consistent with the calculated
bond population and Millikan charge properties. The
overlapping electron clouds illustrate the interaction
between atoms. Ag+ which has lost electrons is in an
unstable state in Ag3PO4 crystal, and is easily com-
bined with electrons in photo-generated electron-hole
pairs to be reduced into silver simple substance during
photocatalysis. The occurrence of this situation
destroys the original crystal structure of silver phos-
phate, which causes the material to slowly deteriorate
and lose the photocatalytic performance.

The differential charge density map can show the
charge density difference around each atom before and
after bonding, that is, the charge transfer of each atom
in the crystal. It can be seen from Fig. 3 that the charge
density around the Ag atom is almost zero. This shows
that the extremely weak interaction force between Ag+

and  is consistent with the above calculation results.
Furthermore, it is obvious from Fig. 3 that the charge
density is mostly concentrated around the o atom.
There is charge transfer between O atom and P atom,
and the interaction between the two is significantly
higher than that between O atom and Ag atom. Accord-
ing to the density of states analysis, the hybridization
between the S and P orbitals of O atom and P atom
makes the interaction force between O atom and P atom
strong in the form of covalent bond. The high charge
density around O also increases the orbital hybridiza-
tion degree of O atom and P atom, and increases the
electron transfer and transition degree, making Ag3PO4
crystal have higher photocatalytic activity.

Analysis of Energy Band Structure and Density of States
Ag3PO4 as a semiconductor photocatalytic mate-

rial, its photocatalytic performance is closely related to
the forbidden band width. The forbidden band width
directly determines the absorption range of the semi-
conductor photocatalytic material, which fundamen-

−
4PO
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tally determines the photocatalytic activity of the
semiconductor photocatalytic material. Generally, the
forbidden band width of the material is underesti-
mated when the forbidden band width is calculated by
the local density approximation in the density func-
tional theory. In order to accurately calculate the for-
bidden band width of Ag3PO4 semiconductor mate-
rial, the forbidden band width of Ag3PO4 semiconduc-
tor material is calculated by hybrid functional PBE0.

Figure 4 is an energy band structure diagram of
Ag3PO4 semiconductor material calculated using
PBE0 function. The dotted line at energy 0 in the fig-
ure is the Fermi level. It can be seen from Fig. 4 that
the bottom end of the conduction band of the Ag3PO4
crystal is located at the G point of the Brillouin zone,
and the value is 2.47 eV. The top of the valence band is
located at the M point of the Brillouin zone, and the
value is 0.04 eV. The top of the G-point price band is
0.00 eV. Therefore, Ag3PO4 crystal is an indirect band-
gap semiconductor material. This will greatly reduce
the recombination rate of photo-generated electron–
hole pairs and improve the photocatalytic performance.
The calculated forbidden band width of Ag3PO4 crystal
is 2.47 eV. The theoretical calculation results are basi-
cally consistent with the experimental results
(2.43 eV), which shows that the first principle calcula-
tion results are accurate and reliable. It can also be
seen from the figure that the electrons at the bottom of
the conduction band have strong dispersibility, which
indicates that the effective mass of photogenerated
electrons in the conduction band portion is small,
F PHYSICAL CHEMISTRY A  Vol. 95  No. 13  2021
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Fig. 5. State density map of Ag3PO4. 
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which is conducive to the transfer of electrons and fur-
ther helps to improve the photocatalytic activity of
Ag3PO4 semiconductor photocatalytic material.

In order to further explain the electronic structure
of Ag3PO4 crystal, we have calculated the total density
of states of Ag3PO4 crystal and the fractional density of
states of each atom in the crystal by the same method.
The calculation results are shown in Fig. 5. For a phys-
ical system, the energy distribution determines the
state of the system or the performance of the material.
The density of states actually corresponds to the
energy distribution. It can be seen from the figure that
the Fermi level of Ag3PO4 crystal is in the region where
the density of states is equal to zero, which indicates
that Ag3PO4 crystal is a semiconductor material.

At the total density of states values of –23, –20 eV
and from about –10 to –5 eV, it can be seen from the
density of states diagram that the valence state is
mainly formed by hybridization of the S and P orbitals
of O and P respectively. The top of the valence band at
the from about ‒5 to 0 eV range is mainly provided by
the O 2p and Ag 4d orbitals, and a small amount of
P 3p orbitals are also dispersed in this range. The dis-
persion widths of the O 2p and Ag 4d orbitals are rela-
tively wide, which indicates that electrons have a small
effective mass, which will help electrons transition
from valence band to conduction band. Among them,
the Ag 4d orbit accounts for the main part, which is a
big spike and there is no orbital splitting phenomenon.
This indicates that the orbit is highly localized. The
right side of the Fermi level is the conduction band
part, which is mainly provided by the Ag 5s and Ag 5p
orbitals. These two orbitals have a wide distribution
range, which shows that the electron transition from
valence band to conduction band part has strong non-
locality, and on the one hand, it is conducive to the
electron moving from the inside of the material to the
surface for photocatalytic action. On the other hand,
the probability of recombination of electrons and
RUSSIAN JOURNAL OF PHYSICAL CHEMISTRY A  Vo
metastable Ag+ is increased, resulting in photocorro-
sion.

Optical Property Analysis

Ag3PO4 photocatalysis material can efficiently
degrade organic pollutants represented by rhodamine
B in water under visible light irradiation. In order to
explore the relationship between the microstructure
and optical properties of Ag3PO4 photocatalyst. In this
paper, the optical absorption coefficient of Ag3PO4
photocatalytic material was calculated by density
functional theory, the correlation between electronic
structure and optical absorption characteristics was
explored, and the catalytic mechanism of Ag3PO4
photocatalytic material was further studied. As the
hybrid functional PBE0 is used to calculate the band
structure of Ag3PO4, the obtained band gap of Ag3PO4
crystal has a small error with the experimental value,
so the same calculation method is still used to calcu-
late the light absorption coefficient.

Figure 6 is a graph showing the absorption spec-
trum of Ag3PO4 crystal calculated by PBE0 hybrid
function, which Intuitive display of the absorption of
different wavelengths of light by Ag3PO4. It can be seen
from the figure that Ag3PO4 crystal has absorption
intensity in both the ultraviolet region and the visible
region. In particular, Ag3PO4 crystals have a large
absorption of light in the visible range. It was con-
firmed that Ag3PO4 is a visible light responsive photo-
catalytic material. The light absorption boundary
value of Ag3PO4 crystal is about 520 nm. Combined
with the state density map of the crystal, it can be seen
that the absorption of light by Ag3PO4 crystal mainly
provides energy for the transition of electrons in the
O 2p orbit to the Ag 5s orbit.

Preparation of Ag3PO4

In order to verify the authenticity and accuracy of
the calculation results, cubic Ag3PO4 samples were
prepared by coprecipitation method in this chapter.
The samples were tested by XRD and the analysis
results are as follows:
l. 95  No. 13  2021
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Fig. 8. SEM map of Ag3PO4 sample.
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Figure 7 is an XRD pattern of the prepared Ag3PO4
sample. through observation, diffraction peaks appear
at diffraction angles 2θ = 20.86°, 29.74°, 33.30°,
36.64°, 42.40°, 47.78°, 52.78°, 55.44°, 57.68°, and
61.80°, corresponding to (110), (200), (210), (220),
(310), (310), (222), (320), (321) crystal planes of Ag3PO4.
Corresponding to the diffraction peak of Ag3PO4
(JCPDS no. 06-0505) crystal with body-centered
cubic structure, the intensity of diffraction peak is rel-
atively high, indicating good crystallization perfor-
mance. It can be explained that the cubic Ag3PO4
needed by the experiment was successfully prepared.
Subsequent test results can be used to compare with
theoretical calculation results.

In order to further clarify the cubic structure of
Ag3PO4 samples, the samples were characterized by
SEM. Figure 8 is the morphology characterization
result of Ag3PO4 sample prepared by coprecipitation
method, showing that the morphology of Ag3PO4 pre-
pared by experiment is cubic phase. This indicates that
cubic Ag3PO4 was successfully prepared by the copre-
cipitation method. But at the same time, we can also
observe that the particle size of Ag3PO4 prepared in
this experiment is different, the larger crystal grain is
about 500 nm, while the smaller is only a few tens of
nm, which also shows from the side that the growth of
Ag3PO4 crystal grain is random in the process of pre-
paring Ag3PO4 by coprecipitation. The size of Ag3PO4
particles is not uniform, but all are cubic crystals,
which will not affect the photocatalytic performance
results measured by experiments.
RUSSIAN JOURNAL O
From the above theoretical calculation results, it
can be seen from the energy band structure that the
forbidden band width (Eg) of Ag3PO4 is 2.47 eV, and
the optical absorption range of Ag3PO4 is calculated to
be around 520 nm. Figure 9a is the light absorptivity of
Ag3PO4 sample measured by UV–Vis diffuse reflec-
tance spectroscopy. It can be seen that the maximum
light absorption boundary value of Ag3PO4 sample is
also around 520 nm, which is consistent with the the-
oretical calculated light absorption boundary value of
Ag3PO4. Figure 9b is a Tauc plot of the Ag3PO4 sample
with the abscissa (hν) and the ordinate (ahν)2. As can
be seen from Fig. 9b, the band gap of the Ag3PO4 sam-
ple is 2.41 eV. Ag3PO4 can absorb light in the visible
light range, proving that Ag3PO4 is a visible light
responsive photocatalyst. The test results of forbidden
band width are consistent with the above theoretical
calculation results.

Researchers have long used the effect of photocat-
alytic degradation of organic pollutants to judge the
photocatalytic effect of photocatalysts. In order to
detect the photocatalytic performance of Ag3PO4 with
cubic phase, the photocatalytic performance of
rhodamine B as organic pollutant was tested in this
experiment. In Fig. 10a, it can be seen that the absor-
bance of rhodamine B in the blank sample did not
change significantly, which ruled out the possibility of
rhodamine B self-degradation. The degradation rate
of rhodamine B by Ag3PO4 can reach about 90%
within 15 min and about 99% within 25 min. Under
the same conditions, the degradation rate of
F PHYSICAL CHEMISTRY A  Vol. 95  No. 13  2021
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rhodamine B by Degussa P25 is only about 10% at
25 min. This shows that the Ag3PO4 prepared in this
experiment has very excellent photocatalytic activity.
In Fig. 10b, it can be seen that the degradation rate of
rhodamine B by Ag3PO4 at 15 min in five parallel
experiments is about 90%, which can indicate that the
photocatalytic performance of Ag3PO4 prepared in
each experiment is basically the same.

CONCLUSIONS

In this paper, the crystal model of cubic structure
Ag3PO4 was established by using Material Studio soft-
ware. The properties of band structure, density of states,
differential charge density and absorption spectrum
were calculated by CASTEP module. In order to verify
the calculation results, cubic structure of Ag3PO4 was
prepared and its properties were characterized by vari-
ous testing methods. The main conclusions are.

(1) It can be seen from the calculation results, in
the Ag3PO4 crystal system, the electron cloud of the P
atom in the Ag3PO4 crystal partially overlaps with the
electron cloud of the O atom, and the electron cloud
of the Ag atom and the electron cloud of the O atom
hardly overlap, which indicates that the bond strength
between the P–O bonds is much higher than that of
the Ag–O. The bond between the O keys is strong. The
charge density around the Ag atoms in the differential
charge density map is almost zero. This shows a very
weak interaction between Ag+ and , and the
charge density is mostly concentrated around the O
atom. The interaction between the O atom and the P
atom is significantly higher than the interaction
between the O atom and the Ag atom.This is also the
reason why Ag−O bond in Ag3PO4 is easy to break and
photocorrosion occurs.

(2) The forbidden band width of the Ag3PO4 crystal is
2.47 eV. The theoretical calculation results are basically
consistent with the experimental results (2.43 eV). The
conduction band bottom of the Ag3PO4 crystal is mainly
provided by the s orbital of the Ag and the p orbital, in
which the s orbit dominates. The light absorption bound-
ary of the Ag3PO4 crystal is approximately 520 nm.

(3) The Ag3PO4 sample prepared by the coprecipita-
tion method completely degraded Rhodamine B in the
solution within 25 min. The XRD pattern showed that
the Ag3PO4 prepared by the experiment was a body-
centered cubic structure of Ag3PO4 (JCPDS no. 06-
0505). The SEM image shows the morphology of the
experimentally obtained Ag3PO4 as a cubic phase. The
light absorption boundary value of the Ag3PO4 sample
measured by UV–Vis diffuse reflectance spectroscopy
is around 520 nm. The above experimental results are
consistent with the theoretical calculation results.
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