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Abstract 
Simple hydrothermal method and wet chemical method were both used to synthesize a novel SFO/BMO heterojunction, 
which was applied to the degradation of tetracycline (TC) in wastewater. Compared with the pure catalyst, the composite 
heterojunction catalyst can significantly improve the photodegradation efficiency. Under simulated sunlight, the degradation 
rate of TC by the composite with 30 wt% SFO mass could reach 77%, which was 20.8% higher than that of pure BMO and 
50.4% higher than that of pure SFO. This is attributed to the low recombination rate of photogenerated electron-holes and 
the reduction in the band gap width caused by the synergy of BMO and SFO. At the same time, this phenomenon was con-
firmed by a series of characterizations, including XRD, SEM, XPS, FT-IR and UV–Vis, as well as analysis of the catalytic 
mechanism. The study provides a theoretical basis for the discovery of diverse photocatalysts.

Graphic Abstract

The heterojunction  Bi2MoO6/SrFeO3-x is formed to reduce the recombination rate of photogenerated electron-holes, thereby 
improving the degradation efficiency of the original  Bi2MoO6 to tetracycline wastewater.
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1 Introduction

During the past few decades, water pollution has been one 
of the important factors contributing to environmental pol-
lution and the global energy crisis. Among them, antibi-
otic wastewater, which is one of the organic wastewaters, 
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is increasingly causing serious pollution of water and soils 
[1]. Antibiotics mainly include tetracycline antibiotics, mac-
rolide antibiotics, aminoglycoside antibiotics, chlorampheni-
col and the like. Among them, tetracycline is an important 
antibiotic and is widely used in human and veterinary medi-
cine to prevent bacterial infection [2, 3]. However, due to its 
difficult absorption, low metabolism, abuse and overuse [4], 
it is easy to remain in the water and cause harm to human 
health. Therefore, it is necessary to develop an effective 
green technology to eliminate TC in the water environment.

Semiconductor photocatalysis technology is a new type 
of photochemical technology discovered in the 1970s [5]. 
Semiconductors produce photogenerated carriers—electrons 
 (e−) and holes  (h+) on their surface under light conditions. 
The reduction of electronics and the oxidization of holes 
can lead to the production of some active substances, such 
as ·OH and  O2

−. They can break down  H2O into  H2 and 
 O2, and can also decompose organic pollutants which are 
difficult to degrade in water into  H2O,  CO2 and inorganic 
ions. Compared with traditional water treatment method, the 
photocatalytic technology has the advantages of no second-
ary pollution, low energy consumption, simple process and 
high mineralization efficiency, and it is widely used in sew-
age treatment [4].

Many semiconductor materials, such as  TiO2, ZnO, 
 Bi2WO6, CdS, etc., have been used for photocatalytic deg-
radation of wastewater. However, these conventional pho-
tocatalysts have certain defects, such as low utilization of 
visible light and low quantum yield, and the n-type semi-
conductor  Bi2MoO6 having the aurivillius structure can just 
make up for these shortcomings [6, 7]. The narrow band 
gap of about 2.5 eV makes it have good absorption of vis-
ible light, and its high quantum yield and non-toxicity make 
it continuously used in the development of new catalysts 
[8–11]. However, pure  Bi2MoO6 has certain limitations on 
the degradation of pollutants due to the high recombination 
rate of electrons and holes [12]. Therefore, it needs to be 
modified. In addition to controlling the temperature, time 
and pH of the reaction to change its morphology, combining 
 Bi2MoO6 with metal oxides and oxygenates to form a hetero-
structure is also an efficient and simple modification method. 
Just like the β-Bi2O3/Bi2MoO6 heterojunction of flower-like 
microspheres [13],  Bi2MoO6/BiFeO3 nano-heterojunction 
[14], etc., all of them improve the degradation efficiency of 
 Bi2MoO6 on rhodamine B (RhB).

At this time, the appearance of Group IIA alkaline earth 
metal ferrite, such as  CaFe2O4 [15, 16],  SrFe2O4 [17] etc., 
provides a new idea for the modification of  Bi2MoO6. Stron-
tium ferrite is currently mainly used as a gas sensor mate-
rial [18]. However, due to its unique stable spinel structure 
and certain magnetic properties that make it recyclable, 
it has also begun to be gradually used as a photocatalytic 
material to degrade organic wastewater, such as  SrFeO3 

[19],  SrFeO3−x,  SrFe12O19 [20] and so on. For instance, the 
 MFe2O4 (M = Ca, Sr, Ba) catalyst with a band gap of about 
2.0 eV prepared by Vijayaraghavan et al. has a good adsorp-
tion effect on Congo red dye [21]. Ghaffari [19] studied the 
effect of  SrFeO3 photocatalyst on the degradation efficiency 
of methylene blue (MB). These studies have illustrated the 
application prospects of strontium ferrite in photocatalysis.

Therefore, for the first time,  Bi2MoO6 is coupled with 
non-stoichiometric compounds  SrFeO2.73 with a narrower 
band gap, which improves the degradation efficiency of 
 Bi2MoO6 on antibiotic wastewater (tetracycline wastewa-
ter). In addition, the composite catalyst saves resources for 
improving the visible light utilization rate. Moreover, due to 
the magnetic properties of the  SrFeO2.73, the catalyst is eas-
ily recycled. Hence the construction of  SrFeO2.73/Bi2MoO6 
heterojunction provides a new idea for the development of 
new green catalysts.

2  Experimental

2.1  Materials

Bismuth nitrate (Bi  (NO3)3·5H2O) was purchased from Tian-
jin Kemiou Chemical Reagent Co., Ltd. Sodium molybdate 
 (Na2MoO4·2H2O), ethylene glycol and anhydrous ethanol 
were purchased from Tianjin Damao Chemical Reagent Fac-
tory. Citric acid  (C6H8O7), strontium nitrate (Sr(NO3)2), iron 
nitrate (Fe(NO3)3·9H2O) were purchased from Tianjin Tianli 
Chemical Reagent Co., Ltd. All chemicals were used with-
out further purification. Tetracycline (TC) was purchased 
from Shanghai Yuanye Biotechnology Co., Ltd. Deionized 
water taken from a clear water evolution system (Manufac-
tured in China, Merck Millipore).

2.2  Synthesis of  SrFeO2.73/Bi2MoO6 Heterojunction

0.25 mol/L ferric nitrate and strontium nitrate solution 
were prepared and used to prepare precursors. 100 mL Fe 
 (NO3)3·9H2O solution and 50 mL Sr  (NO3)2 solution were 
mixed. Next, 0.03 mol citric acid was added to the mixed 
solution in a 200 mL beaker to make them evenly mixed 
well. The mixed solution was placed in a constant tempera-
ture water bath at 70 °C, and stirred for 4 h. After that, the 
temperature of water bath was raised up to 80 °C, and con-
centrated for 5 h. Then the liquid exhibited a viscous wet gel. 
The wet gel was further dried at 120 °C for 8 h to obtain a 
bulky xerogel, and then was calcined at a high temperature 
of 700 °C for 2 h in a muffle furnace to obtain a  SrFeO2.73 
(SFO) powder.

727.6  mg of Bi  (NO3)3·5H2O and 181.6  mg of 
 Na2MoO4·2H2O were dissolved in 7.5  mL of ethylene 
glycol under magnetic stirring, respectively, and then the 
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two solutions were mixed. Different mass ratios of SFO 
were ultrasonically dispersed to the solution (m (SFO): m 
 (Bi2MoO6 (BMO)) = 1:9, 2:8, 3:7, 4:6, 5:5). Then 45 mL 
of ethanol was added into the mixture. The dispersion was 
transferred to a 100 mL Teflon-lined stainless steel autoclave 
and heated at 160 °C for 12 h, and then was cooled to room 
temperature. The solid product was collected and washed 
thoroughly with water and ethanol for 3 times, and dried in 
an oven at 80 °C. At last, the solid product was ground into 
powder and calcinated at 350 °C in a muffle furnace for 1 h 
(10 °C/min). Different quality percentages of SFO (10 wt%, 
20 wt%, 30 wt%, 40 wt%, 50 wt%)/BMO composites were 
prepared, respectively. Pure BMO was prepared by the same 
procedure, but no SFO was added.

2.3  Characterization

Powder X-ray diffraction (XRD) was recorded using D8 
Advance X-ray diffractometer analysis with Cu-Kα radia-
tion by scanning rate of 0.04°/0.5 s from 15° to 80°. FT-IR 
analysis was performed using KBr particles by SPECTRUM 
TWO-type Fourier transform infrared spectroscopy of 
American PE Corporation. Elemental valence was analyzed 
by X-ray photo-electron spectroscopy (XPS) on a Thermo 
Fisher K-Alpha (USA) spectrometer. Field emission scan-
ning electron microscopes (SEM) were performed via JSM-
7800F scanning electron microscope. Transmission electron 
microscopy (TEM) was performed via JEOL JEM-2100 F 
(Japan) transmission electron microscopy. The UV–Vis dif-
fuse reflectance spectrums of the samples were carried out 
on the Evolution 220 UV–Vis spectrometer of American 
Thermo Technology.

2.4  Photocatalytic Test

The photocatalytic properties of SFO/BMO hetero-
junction were measured by BL-GHX-V photochemical 
reaction instrument with tetracycline (TC) as the target 
pollutant and 300 W high-pressure xenon lamps as the 
simulated light source. 20 mg of photocatalysts with dif-
ferent compound ratios were added to a quartz tube con-
taining 50 mL of 30 mg/L tetracycline (TC) solution, and 
use pure TC solution without any photocatalyst as a blank 
control group. The initial concentration of the solution 
was recorded as  C0. Firstly, the solution was magnetically 
stirred for 30 min under dark conditions to make the reac-
tion reach adsorption equilibrium, and then 4 mL super-
natant of suspension and centrifuge (8000 r/min, 5 min) 
was taken and measured at 356 nm by 752 N UV spec-
trophotometer to get the concentration which was record 
 C1. After that, the photoreaction was performed under 
the cooling and circulation device and the light source 
of the xenon lamp. In the photoreaction stage, repeat the 

above steps every 20 min to take a sample, and measure 
the absorbance record concentration C. The photocatalytic 
degradation efficiency of TC was calculated by the follow-
ing formula.

3  Results and Discussion

3.1  XRD Analyses

The XRD pattern of the prepared sample was shown in 
the Fig. 1. All diffraction peaks of the pure BMO were 
identical to the orthorhombic  Bi2MoO6 (JCPDS NO.72-
1524). Diffraction peaks at 2θ = 23.5°, 28.3°,32.6°, 36.0°, 
46.8°, 55.6°, 58.7°, 68.3° and 75.5° corresponded to the 
(111), (131), (002), (151), (062), (133), (262), (400), 
(333) planes, respectively. No other impurity peaks were 
observed. It could be observed that SFO showed the dif-
fraction peaks of (111), (201), (400), (112), (510) and 
(402) planes at 2θ = 25.2°, 25.8°, 32.6°, 35.6°, 44.1° and 
47.7°. This showed the successful synthesis of non-stoi-
chiometric strontium iron oxide. For the SFO/BMO het-
erojunction, the characteristic diffraction peaks of BMO 
could be clearly observed. Due to the low content of SFO, 
the diffraction peaks of SFO were not obvious enough, 
except for 40 wt% and 50 wt% SFO/BMO. However, as the 
content of SFO increased, the diffraction peaks of BMO 
are gradually weakened, suggesting successful combining 
of the two semiconductors to produce heterojunction.

(1)
Photocatalytic degradation rate(%) = (1 − C∕C1) × 100%

Fig. 1  XRD patterns of BMO, SFO and SFO/BMO with different 
composite ratios
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3.2  FT‑IR Analysis

The FT-IR spectra were shown in the Fig. 2. For pure phase 
BMO, the weak absorption band at 448 cm−1 could be attrib-
uted to the Bi–O bending vibration of the  BiO6 octahedron. 
The weak band at 566 cm−1 was assigned to the bending 
vibration of  MoO6 [22]. The asymmetric stretching mode of 
Mo–O could be detected at 729 cm−1 and 842 cm−1, which 
was related to the vibrations of the equatorial and apical oxy-
gen atoms in  MoO6 octahedron [23, 24]. Peaks at 1628 cm−1 
and 3379 cm−1 were attributed to O–H vibration in water 
molecules [25]. For SFO, the absorption band at 555 cm−1 
was caused by the stretching vibration of  Sr2+–O2− [26]. 
Peaks were observed at 858 cm−1 and 1451 cm−1 corre-
sponding to Fe–O vibration and flexural vibrations of OH 
groups [21].

It could be observed that all characteristic peaks of BMO 
were reflected in the FT-IR spectrum of the complex 30 wt% 
SFO/BMO. It was possible that only  Sr2+–O2− vibration 
peak and O–H vibration peak could be observed due to the 
low content of SFO. Therefore, it could be further explained 
that SFO and BMO were successfully compounded together.

3.3  XPS Analysis

The surface composition of 30 wt% SFO/BMO was analyzed 
by X-ray photoelectron spectroscopy as shown in Fig. 3. Fig-
ure 3a showed that the composite material contained Bi, 
Mo, O, Sr and Fe elements. The C 1 s spectrum was mainly 
derived from the hydrocarbon used in the calibration of the 
instrument and a bit of impurity  SrCO3 in the heterojunc-
tion. Figure 3b showed the high resolution spectrum of Bi, 
the binding energies of Bi 4f 7/2 and Bi 4f 5/2 peaks in the 
BMO were located at 158.51 eV and 163.78 eV, respectively, 

suggesting that  Bi3+ existed in the samples [27]. In the Mo 
3d spectra (Fig. 3c), peaks at 231.77 eV and 234.78 eV were 
attributed to Mo 3d 5/2 and Mo 3d 3/2 of  Mo6+, respec-
tively [28]. In the O 1 s spectra (Fig. 3d),the three Gaussian 
peaksfitting at binding energies at 529.42 eV, 530.10 eV, 
532.04 eV which are attributed to the lattice oxygen in 
Bi–O, lattice oxygen in Mo–O and hydroxyl groups at the 
surface of  Bi2MoO6,respectively [29–31]. Figure 3e shows 
the high-resolution Sr 3d spectrum and the doublet peaks at 
132.90 eV and 134.66 eV can be attributed to Sr  3d5/2 and Sr 
 3d3/2,respectively,indicating the existence of  Sr2+ [32, 33]. 
XPS spectra of Fe 2p region was shown in Fig. 3f. The peaks 
appearing at 710.10 eV and 723.05 eV could be assigned to 
 Fe4+. The weak peak at 719.9 eV confirmed the presence of 
 Fe3+ [34, 35]. This phenomenon illustrated Fe in the non-
stoichiometric compound SFO coexisted as  Fe3+ and  Fe4+.

3.4  SEM Analysis

The morphology and microstructure of the photocatalyst 
could be characterized by scanning electron microscopy 
(SEM). As shown in Fig. 4a, BMO basically showed an 
irregular spherical shape, and the particle size ranged from 
1.5 to 3.5 μm. Figure 4b was a scanning image under a high-
power microscope, and it could be seen that the surface was 
flower-shaped microspheres formed by stacking sheets. Fig-
ure 4c, d were SEM images of SFO at different scanning 
multiples. It could be seen that SFO was a regular sphere 
with a particle size of about 5 μm. Its surface was com-
posed of filaments, similar to a velvet ball. Due to the regular 
spherical shape of the SFO, 30 wt% SFO/BMO heterojunc-
tion also exhibited a part of the regular spherical shape, as 
shown in Fig. 4e. And the spherical surface combined the 
characteristics of BMO and SFO. Compared with BMO, the 
surface area of needle-like spherical structure was greatly 
increased, which made the contact area between pollutants 
and catalyst increase, and more reaction sites could be pro-
vided for the photocatalytic degradation of TC [36]. It was 
beneficial to improve the photocatalytic performance.

3.5  TEM Analysis

The hierarchical structure of 30 wt% SFO/BMO was further 
observed and validated by transmission electron microscopy 
(TEM). The SFO/BMO heterojunction presented a partially 
regular spiculate spherical structure as shown in Fig. 5a. 
The high-resolution HRTEM image (Fig. 5b) showed two 
types of lattice fringe with lattice spacing of 0.318 nm and 
0.387 nm, corresponding to the (131) crystal plane of BMO 
and (201) crystal plane of SFO, respectively [30, 34]. These 
results demonstrated that the successful preparation of SFO/
BMO photocatalysts and the tight relationship between Fig. 2  FT-IR spectra of BMO, SFO and 30 wt% SFO/BMO
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BMO and SFO contribute to electron transfer in photocata-
lytic processes.

3.6  UV–Vis Analysis

The optical properties of SFO, BMO, and SFO/BMO were 
studied by UV–Vis diffuse reflectance spectra. As shown 
in Fig. 6a, the pure BMO exhibited a strong absorption of 
light from 200 to 500 nm, extending from the ultraviolet 
region to the visible region. Compared with BMO, SFO had 
strong absorption of sunlight from 200 nm, which could be 
extended to the infrared region, revealing its high absorp-
tion efficiency of light. For the SFO/BMO heterojunction, 
the absorption of ultraviolet light was enhanced compared 
to SFO. In addition, as the mass ratio of SFO increased, 
compared with BMO, the absorption of visible light also 

gradually increased, and its absorption sideband redshifts 
was from 500 nm to about 600 nm. When the mass ratio of 
SFO was 50 wt%, the absorption of light was the strongest. 
It showed that the introduction of SFO into BMO nanosheets 
was beneficial to the utilization of sunlight, especially vis-
ible light.

For semiconductor materials, the optical absorption fol-
lows the equation:

where Eg, α, k, and v are the band gap, the absorption coef-
ficient, a constant and the light frequency, respectively [37, 
38]. In addition, n decides the characteristics of the tran-
sition in a semiconductor [39, 40]. For example, BMO is 
a direct band gap semiconductor, so n = 1, but SFO is an 

(2)�hv = K(hv − Eg)n∕2

Fig. 3  a full spectrum of XPS 
spectrums of 30 wt% SFO/
BMO heterojunction, b Bi 4f of 
XPS spectrums of 30 wt% SFO/
BMO heterojunction, c Mo 3d 
of XPS spectrums of 30 wt% 
SFO/BMO heterojunction, d O 
1 s of XPS spectrums of 30 wt% 
SFO/BMO heterojunction, e Sr 
3d of XPS spectrums of 30 wt% 
SFO/BMO heterojunction and 
f Fe 2p of XPS spectrums of 30 
wt% SFO/BMO heterojunction
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indirect band gap semiconductor, so n = 4. As shown in 
Fig. 6b, c, the calculated forbidden band widths of BMO 
and SFO are 2.5 eV and 2.1 eV, respectively.

The position of the semiconductor’s valence band (VB) 
and conduction band (CB) can be calculated according to 
the following formula:

(3)EVB = X - Ee + 0.5g

(4)EVB = X − Ee + 0.5g

Fig. 4  a, b SEM images of 
BMO, c, d SEM images of SFO 
and e, f SEM images of 30 wt% 
SFO/BMO

Fig. 5  a TEM image of 30 wt% 
SFO/BMO, b HRTEM image of 
30 wt% SFO/BMO
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where X refers to the electronegativity of the semicon-
ductor, Ee is the energy of free electrons on the hydrogen 
scale, which is about 4.5 eV, and Eg is the band gap of 
the semiconductor [25, 41, 42]. Through calculation, the 
valence bands of BMO and SFO are 2.2 eV and 1.55 eV, 
respectively, while the conduction bands are − 0.3 eV and 
− 0.55 eV, respectively.

3.7  Photocatalytic Activity

The photocatalytic performance of the composite photocata-
lyst was evaluated by an experiment for degrading TC solu-
tion under simulated sunlight. 20 mg of different catalysts 
were added to a 30 mg/L TC solution, and a pure TC solu-
tion without any catalyst was used as a blank control. Firstly, 
a dark reaction period of 30 min was performed to make the 
photocatalyst and TC reach the adsorption equilibrium, and 
then the photoreaction phase of the xenon lamp irradiation 
was performed. It could be observed from Fig. 7a that within 
100 min of photoreaction, the degradation efficiency of TC 
increased gradually with the increase of SFO content. When 
the content of SFO was 30 wt%, the degradation efficiency 
was 77% at the highest, which was 20.8% and 50.4% higher 
than 56.2% of BMO and 26.6% of SFO. This indicated that 
the formation of a heterojunction could improve the activ-
ity of the photocatalyst. However, as the mass ratio of SFO 
continued to increase, the degradation efficiency decreased 

gradually, which might be due to the weakening of the syn-
ergistic effect of the two materials by too much SFO.

The kinetic simulation of the photocatalytic degradation 
process of 30 wt% SFO/BMO heterojunction was carried 
out. The fitting results were shown in Fig. 7b, which showed 
that the TC degradation process of all catalysts follows a 
pseudo-first-order kinetics, ln(C1/C) = kt, where the slope k 
was the apparent first-order rate constant  (min−1) and C was 
the concentration at the irradiation time [43, 44]. Accord-
ing to calculations, the values of k were shown in Fig. 7c. 
It was clear that the first-order reaction kinetic constant k 
of 30 wt% SFO/BMO was the largest, indicating that the 
degradation rate was the fastest, and it was consistent with 
the conclusion of Fig. 7a. All of the above results indicated 
that the synergy between the reasonable composite ratios 
of SFO and BMO was beneficial to the improvement of the 
photocatalytic performance. In order to determine the stabil-
ity of the heterojunction, the TC photocatalytic degradation 
experiment of 30 wt% SFO/BMO heterojunction was tested 
in a cycle. As shown in Fig. 7d, after five cycles of recovery 
tests, the degradation rate of TC decreased from 77 to 69.8%, 
indicating that the composite heterojunction had good stabil-
ity in the photocatalytic reaction.

The raw and recycled materials were analyzed by X-ray 
photoelectron spectroscopy and X-ray diffraction. From 
Figs. 8 and 9, it could be seen that the properties of the 
recovered catalyst did not change. The stability of the cata-
lyst had been further confirmed by the XPS and XRD.

Fig. 6  a UV–Vis diffuse reflec-
tance spectra of BMO, SFO 
and SFO/BMO, b the band gap 
spectrum of BMO and c band 
gap spectrum of SFO
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3.8  Photocatalytic Mechanism Analysis

Based on the above discussion, the photocatalytic mecha-
nisms of the SFO/BMO heterostructures are proposed 
(Fig.  10). In the SFO/BMO heterostructure, the CB 
(− 0.55 eV) of SFO is more negative than that of BMO 
(− 0.3 eV), while the VB (2.2 eV) of BMO is more positive 
than that of SFO (1.55 eV), which shows an obvious type-II 
band alignment for SFO/BMO heterostructure. Moreover, 
the results are consistent with the reported references, such 
as BiOI/Bi2MoO6 [42], AgI/Bi2MoO6 [38], AgI/CuBi2O4 
[39] and  NaNbO3/Bi2WO6 [45], indicating that the intimate 
hetero-interface and the formation of type-II heterogeneous 
structure are formed between BMO and SFO [46–48], which 

Fig. 7  a Photocatalytic activi-
ties of 30 wt% SFO/BMO for 
TC degradation, b the pseudo-
first-order reaction kinetics 
curves for TC degradation, c 
the corresponding k values for 
TC degradation with different 
samples, and d TC degradation 
efficiency of 30 wt% SFO/BMO 
for 5 cycles of experiments

Fig. 8  a XPS spectrums of the 
raw materials and b recycled 
materials

Fig. 9  XRD patterns of the raw materials and recycled materials
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effectively promotes the separation of electron–hole pairs 
and thus enhances the photocatalytic activity.

Figure 10 shows the entire process of the generation, 
transport and reaction of light carriers in the SFO/BMO 
heterojunction. With visible light irradiation, SFO and 
BMO can be triggered, produced electrons and holes on 
the conduction band and valence band respectively. Due 
to the more negative position of CB of SFO and the posi-
tive position of VB of BMO, at the interfaces between SFO 
and BMO, the photogenerated electrons on CB of SFO can 
transfer to the CB of the BMO, conversely, the holes on the 
VB of BMO can transfer to the VB of SFO, which makes 
the photogenerated electrons and holes effective separation. 
In addition, since the CB (− 0.3 eV) of BMO more nega-
tive than  O2/·O2

− (− 0.28 eV), the electrons of CB of BMO 
are trapped by dissolved  O2 to generate a large amount of 
superoxide radicals with strong oxidizability, ·O2

−. ·O2
− and 

 h+, which had strong oxidizing properties, will react with 
pollutants TC to produce  CO2 and  H2O without secondary 
pollution. The enhancement of the photocatalytic activity 
of the SFO/BMO heterojunction is attributed to type-II het-
erostructure systems formed between SFO and BMO, which 
effectively facilitates the separation of electron–hole pairs. 
The reactions that took place on the catalyst surface were as 
follows [49–56]:

(5)SFO∕BMO + hv → SFO (e− + h+)∕BMO (e− + h+)

(6)
SFO

(

e− + h+
)/

BMO
(

e− + h+
)

→ SFO
(

h+
)

+ BMO(e−)

4  Conclusions

The SFO/BMO heterojunction with different contents of 
SFO was synthesized by a simple hydrothermal method. 
Photocatalytic experiments showed that the prepared com-
posite crystal exhibits enhanced degradation efficiency to 
TC compared to the original BMO and SFO. Meanwhile, 
when the mass ratio of SFO was 30 wt%, the SFO/BMO 
hydrothermal exhibited the highest photocatalytic activity 
and could degrade 77% of TC in 100 min. The improvement 
of photocatalytic activity was attributed to the proper band 
gap of the original material making it had good absorption 
of light and the large specific surface area increasing the 
reaction sites of the reactants and catalysts. And the most 
important reason was the formation of heterojunction. 
The recombination rate of electrons and holes was greatly 
reduced, thereby improving the photocatalytic performance. 
This work provided a reliable candidate for photocatalytic 
degradation of organic wastewater in the field of wastewater 
treatment and broadened the scope of application of modi-
fied BMO.
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