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By combining the advantages of both of ionic liquids and ultrasound, a novel method namely ionic liquid assisted 

ultrasonic method was developed to prepare BiOCl/m-BiVO4 heterojunctions in several hours at room temperature. 

Through this method, BiOCl/BiVO4 heterojunctions with different contents of BiOCl can be conveniently synthesized via 

the simple change of the amount of 1-butyl-3-methylimidazolium chloride [EMIM]Cl used during the preparation process. 

The X-ray diffraction, X-ray photoelectron spectroscopy, and energy-dispersive X-ray spectroscopy were used to 

demonstrate the structures of the as-prepared BiOCl/m-BiVO4 heterojunctions. And the morphologies were characterized 

via scanning electron microscopy and transmission electron microscopy. The results suggest that the as-prepared BiOCl/m-

BiVO4 heterojunctions have high photocatalytic activity and stability for the degradation Rhodamine B both under visible 

light and sunlight irradiation at room temperature. Moreover, a possible mechanism was proposed. 

Introduction 

Semiconductor photocatalyst is an economic and 

environmentally friendly option for environmental protection, 

which has attracted intense research interest owning to the 

utilization of natural solar energy without secondary 

pollution.
1-4

 Among these, monoclinic BiVO4 as a 

semiconductor photocatalyst has been attracted widely 

attention for photochemical processes because of its narrow 

band gap and excellent photocatalytic performance.
5-7

 

However, the wide application of BiVO4 in the fields of solar 

conversion and environmental purification are restricted by its 

poor separation efficiency of photogenerated electrons and 

holes and poor electrical conductivity and adsorptive 

performance. 
8-10

 As a result, many attempts have been made 

to improve the photocatalytic activity of BiVO4, which include 

controlling the morphologies,
11-12

 noble metal loading,
13-14

 and 

semiconductor combination.
15-16

 

 It has been reported that the formation of heterojunction 

can speed up the separation rate of photogenerated electrons 

and holes and reduce their recombination, thus increasing the 

photo-quantum efficiency.
17-18

 So far, a lot of semiconductors 

with narrow band-gap, such as Bi2O3,
19 

V2O5,
20 

Bi2O2CO3
21

 and 

CuO,
22

 have been investigated to couple with BiVO4.  However, 

as we all know, only the semiconductors with suitable energy 

band structure can improve the charge separation efficiency 

and then enhance the photocatalytic activity of m-BiVO4. BiOCl 

is an acceptable n-type semiconductor with wide-band-gap ( 

Eg = 3.5 eV ).
23-24

 A p-n heterojunction can be easily formed via 

the combination of the p-type BiVO4 and the n-type BiOCl, 

which can build an internal electric field and provide a 

potential driving force.
25

 As a result, the probability of 

separation efficiency of photogenerated electrons and holes is 

enhanced and the recombination of photogenerated charge 

carriers is reduced. 

 Sonochemistry is a result of acoustic cavitation, which 

includes formation, growth, and implosive collapse of bubbles 

in liquids.
26

 The bubble collapse produces intense local 

heating, high pressures, and very short lifetimes. The localized 

hot spots drive high-energy for chemical reactions,
27

 such as 

oxidation, reduction, dissolution, and decomposition. In the 

recent years, ultrasonic synthesis method has attracted 

considerable attention owing to its facile, highly efficient and 

environmentally friendly properties.
28-30

 To minimize the 

solvent vapor and maximize the temperatures reached to 

bubbles during acoustic cavitation, the ultrasonic synthesis of 

materials usually use the solvents with high boiling point.
33

 

Ionic liquids (ILs) are room temperature molten salts, which 

have been widely used for the synthesis of inorganic 

nanomaterials due to its unique properties, such as high 

thermal stability and ionic conductivity, excellent dissolving 

ability, wide electrochemical window, and negligible vapor 

pressure.
32-34

 Therefore, it is urgent and important to 

combining the advantages both of ILs and ultrasound to 

synthesis materials. 

  Up to now, only two methods have been reported to 

synthesize BiOCl/m-BiVO4 heterojunction photocatalysts, 

which are hydrothermal method
35

 and deposition–
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precipitation method.
36

 The prepared BiOCl/m-BiVO4 

heterostructures showed a certain photocatalytic performance 

because of the improvement of photogenerated electron−hole 

separation and the enhancement of the interfacial charge 

transfer efficiency. However, both of the two methods were 

complex, and higher reaction temperature and longer reaction 

time are always needed. Moreover, additional steps and 

reagents are necessary for preparing the pure BiVO4. Therefore, 

it is much desired to develop a simple method to prepare 

BiOCl/m-BiVO4 under mild conditions. Herein, a novel and 

simple method namely ionic liquid assisted ultrasonic method 

was developed to prepare BiOCl/m-BiVO4 heterojunctions in 

one step at room temperature in a short time via combining 

the advantages of both of ILs and ultrasound. The ionic liquid 

1-butyl-3-methylimidazolium chloride ([BMIM]Cl) and 

K6V10O28·9H2O were acted as a Cl and V source, respectively. 

And the photocatalytic activities of the as-synthesized BiOCl/m-

BiVO4 heterojunctions were tested via the degradation of 

Rhodamine B (RhB) under visible light irradiation and sunlight 

irradiation. The results suggest that BiOCl/m-BiVO4 

heterojunctions exhibited higher photocatalytic activity and 

stability for the degradation of RhB. Moreover, a possible 

photocatalytic mechanism has been proposed. 

Experimental Section 

2.1. Preparation of BiOCl/m-BiVO4 heterojunctions 

 All of the chemicals were used as received without further 

purification. A typical synthetic procedure was as follows. The 

ionic liquid 1-butyl-3-methylimidazolium chloride ([BMIM]Cl) 

was added to the water solution (20 mL) of Bi(NO3)3•5H2O 

(2.42 g, 5 mmol) and K6V10O28·9H2O (0.644 g, 0.475 mmol). 

And the mixture was kept stirring for 20 min at room 

temperature. The precipitate was obtained after under 

ultrasonic irradiation for 2 h, and then purified by filtration and 

washing with water and ethanol several times. Finally, the 

product as a white powder was dried at 70 
o 

C for 12 h. 

2.2. Material characterization and analysis 

 The crystal structure of the prepared samples was 

characterized by powder X-ray diffraction (XRD) on a D8 

ADVNCE apparatus diffractometer at 40 kV and 40 mA with 

Cu-Kα radiation.  X ray photoelectron spectroscopy (XPS) was  

measured  on  a  PHI5300 with  a  monochromatic  Mg  Kα 

source  to  explore  the  elements on  the  surface. The 

morphology of the samples was observed using a JEOL JSM-

6700F scanning electron microscope (SEM). Transmission  

electron  microscopy  (TEM)  and  high-resolution  electron 

microscopy (HREM) images were taken using a JEOL JEM-2010 

electron  microscope. Nitrogen adsorption–desorption 

isotherms were obtained on a nitrogen adsorption apparatus 

(TRISTAR II3020, USA). UV-vis diffuse reflectance spectra were 

obtained for the dry pressed disk samples with a UV-visible 

spectrophotometer (UV-2550, Shi-madzu, Japan) using BaSO4 

as a reference. The spectra were recorded at room 

temperature in the range of 200-800 nm. 

2.3. Photocatalytic activity tests 

 Photocatalytic activities of the products (50 mg) were 

evaluated by the degradation of RhB solution (2×10
﹣5 

M, 50 

mL). The photocatalytic reaction was conducted under visible 

light (a 350-W Xe lamp equipped with a 400 nm cut-off filter) 

and sunlight (Xiangtan, China, 14:30-16:30, 2014/07/10) 

irradiation for a period time. To eliminate the 

adsorption/desorption equilibrium effects of RhB and QB, all 

of the samples were magnetically stirred in dark for 30 min 

before the irradiation. The solution (4 mL) was taken out 

periodically and centrifuged to remove the catalysts. The UV-

visible absorption spectra were recorded on a Lambda 25 UV-

vis spectrophotometer (Perkin-Elmer, USA). The maximum 

absorption peak of RhB and QB were at 553 nm and 638 nm, 

respectively, which were used to detect the degradation of 

RhB and QB. The spectra scan range was 300-800 nm. 

Results and discussion 

3.1. Structural characterization 

 As can be seen in Experimental section, the synthetic 

procedure was very simple. First, the effect of the ionic liquid 

on the structures of heterojunctions was investigated. And the 

detailed conditions are available in Table 1. From Fig. 1, it can 

be seen that all the peaks of the sample S1 are readily indexed 

to the m-BiVO4 (JCPDS NO. 39-0256), suggesting that m-BiVO4 

was obtained when no ionic liquid was added. The coexistence 

of Bi2WO6 and BiOCl was observed in samples S2, S3, S4 and S5 

with the addition of 1 g, 2 g, 3 g, 4 g [BMIM]Cl, respectively. 

The XRD patterns of samples S2, S3, S4 and S5 suggest that 

BiOCl/mBiVO4 heterojunctions were well crystallized, and no 

characteristic peaks of other impurities and undecomposed 

reactants are observed, demonstrating that the BiOCl/m- 

BiVO4 heterojunction is only composed of monoclinic BiVO4 

and tetragonal BiOCl. When increase the amount of [BMIM]Cl 

to 5 g, the structure of the tetragonal phase of BiOCl (JCPDS 

No. 06-0249) still existed, while the XRD peaks of BiVO4 

disappeared. These results suggest that the amount of ionic 

liquid has a significant effect on the structures of the obtained 

samples and the structures of the BiOCl/m-BiVO4 

heterojunctions can be conveniently controlled via the change 

of amount of ionic liquid during preparation. To be mentioned, 

the amount of [BMIM]Cl has a significant effect on the 

diffraction peak of (110) at 2θ = 32.5
o
. The spacing of (110) 

planes of S4 show more strong diffraction than that of other 

samples. 
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Table 1 The reaction conditions for the samples synthesis. 

Sample Mass of [BMIM]Cl (g) Products 

S1 0 m-BiVO4 

S2 1. 0 BiOCl/m-BiVO4 

S3 2.0 BiOCl/m-BiVO4 

S4 3.0 BiOCl/m-BiVO4 

S5 4.0 BiOCl/m-BiVO4 

S6 5.0 BiOCl 

The mass of Bi(NO3)3•5H2O and K6V10O28·9H2O were 2.42 g and 0.644 g, 

respectively. 

 To elucidate the surface compositions and chemical states, 

S4 was chosen as a model for the XPS analysis, and the results 

are shown in Fig. 2. The peak of C1s at 284.6 eV can be 

attributed to the carbon contained in the instrument, which 

was used for calibration.
37

 Two peaks at 166.7 and 158.8 eV, 

are attributed to Bi4f5/2 and Bi4f7/2, respectively, which 

 
Fig. 1 XRD patterns of BiOCl/ m-BiVO4 heterojunctions prepared via ionic liquid 
assisted ultrasonic method. 

 
Fig. 2 XPS patterns of the as-prepared BiOCl/m-BiVO4 heterojunction: (a) typical 
XPS survey, (b) C1s, (c) Bi4f, (d) V2p, (e) Cl2p and O1s spectra. 

confirms that the Bi
3+

 in the BiOCl/m-BiVO4 heterojunction.
38

 

The characteristic signals of V
5+

 in BiVO4 were observed at 

524.9 and 517.3 eV, which corresponds to V2p1/2 and V2p3/2, 

respectively.
37

 Cl2p peaks are founded at approximately 198.9 

and 197.5 eV, which can be attributed to the Cl 2p1/2 and 

Cl2p3/2, respectively.
39

 The O1s peaks for the BiOCl/m-BiVO4 

heterojunction are shown in Fig. 2f, which can be fitted into 

529.60 eV and 530.20 eV. The peak at 529.6 eV can be 

ascribed to the Bi–O bonds,
40

 while the peak centered at 

530.20 eV could be assigned to the coordination of oxygen in 

V–O.
41

 The results of XPS analysis are consistent with the result 

of XRD analysis, and further confirm the coexistence of BiOCl 

and BiVO4 in the BiOCl/m-BiVO4 heterojunction. 

 The surface morphology of the as-prepared samples was 

examined by scanning electron microscopy. And the results are 

shown in Fig. 3. From Fig 3a, it can be seen that the pure m-

BiVO4 consisted of a large number of irregular nanoplates with 

smooth surfaces. Although there were some differences in 

morphology and microstructure, the samples of S2, S3 and S5 

appeared as square blocks with approximately diameters. 

Comparing with the samples of S2, S3 and S5, the square 

blocks in the sample S4 was thin. Obviously, all square blocks 

are self-assembled by numerous nanoplates, and the average 

thickness of BiOCl/m-BiVO4 nanoplates is about 10–20 nm. Fig. 

3f displays the SEM images of pure BiOCl (S6), where it can be 

seen that the morphology of as-prepared BiOCl presents 

irregular aggregates of uniform nanoparticles.  
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Fig. 3 SEM images of (a) S1, (b) S2, (c) S3, (d) S4, (e) S5, (f) S6 of BiOCl/m-BiVO4 
heterojunction samples. 

3.2. TEM and EDS 

 More detailed structural information of the BiOCl/m-BiVO4 

heterojunction was further investigated by TEM and HRTEM. 

Fig. 4 shows the TEM images of the BiOCl/m-BiVO4 (S4) 

heterojunction. The TEM images in Fig. 4a and 4c show blocks 

morphology and all blocks consist of large-scale nanoplates 

with an average width of 100-500 nm and a thickness of 10–

200 nm, which is consistent with the SEM observation. Fig. 2c 

shows a larger number of nanoparticles with a diameter about 

5-10 nm were loaded on the nanoplates. Furthermore, the 

HRTEM images of these nanoparticles was shown in Fig. 4d, 

which present that the lattice fringes with d spacing of 0.344 

nm was observed. The lattice interlinear spacing of 0.344 nm is 

corresponding to the (101) crystal plane of BiOCl, indicating  

 
Fig. 4  (a) TEM (a, b, c) and HRTEM (d, e) images of BiOCl/mBiVO4 heterojunction, 
(f) EDS of BiOCl/ m-BiVO4 (S4) heterojunction. 

that the nanoparticles are consist of BiOCl. In Fig. 4e, the 

lattice interlinear spacing of 0.275 and 0.312 nm coincide with 

the (110) crystal plane of the tetragonal BiOCl and the (-130) 

crystal plane of m-BiVO4, respectively. The above results 

suggest that the intimate interfaces between BiOCl and m-

BiVO4 in the heterojunction were successfully constructed. Fig. 

4e shows the EDS spectrum of S4, the corresponding peaks of 

Bi, V, O and Cl element can be detected, which further 

confirms that the as-prepared samples are formation of a 

heterojunction at the contact interface of BiOCl and m-BiVO4. 

3.3. UV−Vis Diffuse Reflectance Spectroscopy 

 The band gap energy of a semiconductor is a key factor in 

determining its photoabsorption and photocatalytic 

performance. Fig. 5a shows the UV−vis diffuse reflectance 

spectra of the as-prepared samples. It can be seen that the 

absorption edge of pure m-BiVO4 (S1) is at 530 nm 

approximately.  And the band-gap energy of m-BiVO4 (S1) was 

estimated via the formula αhν = A(hν - Eg)
n/2

, where α, υ, Eg 

and A are an absorption coefficient, a light frequency, the 

band gap, and a constant, respectively.
41

 Among them, n is a 

constant, which depended by the characteristics of optical 

transition in the semiconductor (n = 1 for direct transition and 

n = 4 for indirect transition). For m-BiVO4 
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Fig. 5 UV−vis diffuse reflectance spectra of samples. 

semiconductor, n is 1. The Eg was obtained from the intercepts 

of the (αhν)
2/n

 versus photon energy (hν) plots. Therefore, the 

band-gap energy was calculated to be 2.48 eV for m-BiVO4 

(S1). As we all known, the white BiOCl does not have any 

absorption in the visible light range, while the pale yellow 

BiOCl (S6) has absorption in the spectra of visible light range, 

due to that the surfaces of BiOCl (S6) nanocrystals became 

disordered, leading to the intraband transitions between the 

impurity level and the conduction band instead of the intrinsic 

transition from the valence band to the conduction band.
42 

Compared with the m-BiVO4 nanostructures, the absorption 

edge of BiOCl/m-BiVO4 (S2, S3, S4 and S5) heterojunctions 

slightly increases, probably due to quantum-size effects 

resulting from the nanoparticles among the nanoplates. All 

BiOCl/m-BiVO4 heterojunctions have visible light 

photoabsorption abilities and lead to a lower band gap, which 

is helpful for electronic transition and exciting more active 

species. Therefore, BiOCl/m-BiVO4 heterojunctions may 

enhance visible light photocatalytic activity.  

3.4. BET surface areas and pore size distributions 

 Brunauer-Emmett-Teller (BET) specific surface areas of the 

as-prepared samples were investigated by nitrogen 

adsorption-desorption isotherms. As shown in Fig. 6, the 

adsorption-desorption isotherms of all samples could be 

categorized as type IV isotherm with a type of H3 hysteresis 

loop (at p/p0 = 0.8-1.0), which indicates the presence of 

mesopores (2–50 nm in size).
43

 Moreover, the hysteresis loop 

of the adsorption-desorption isotherms of S4, S5 and S6 shift 

approach p/p0 = 1, suggesting the existence of macropores 

(>50 nm) in S4, S5 and S6.
44

 The pore-size distributions of all 

samples are available in Fig. S1 in Supporting Information, 

 
Fig. 6  Nitrogen absorption–desorption isotherms of samples. 

Table 2 BET Surface Area, total pore volume and average pore size of samples. 

Sample SBET (m
2
g

−1
) 

Total pore volume 

(cm
3
/g) 

Average pore 

size(nm) 

S1 1.95 0.0074 14.84 

S2 2.10 0.0076 15.15 

S3 2.69 0.0118 15.32 

S4 4.00 0.0322 42.35 

S5 5.07 0.0222 23.01 

S6 8.03 0.0413 19.02 

 

further confirming the foregoing results. The data of SBET and 

pore parameters of as-prepared are presented in Table 2. The 

BET surface area increases with the increase of [BMIM]Cl, 

which may be attributed to that more [BMIM]Cl resulted in 

more BiOCl nanoparticles in the heterojunction. The result is 

consistent with the SEM images. 

3.5. Photocatalytic performance 

 The photocatalytic activities of the as-synthesized samples 

were evaluated by the degradation of RhB as a model 

pollutant under visible light and sunlight irradiation. Fig. 7a 

shows the concentration variation of RhB with reaction time. It 

is about 3.0% RhB degradation in the blank experiment 

without photocatalyst, indicating that the self-photolysis of 

RhB could almost be neglected. After 180 min of visible light 

irradiation, the photodegradation efficiencies of RhB are 16%, 

8%, 12% and 99% for S1, S2, S3 and S4, respectively. However, 

S5 and S6 only have certain adsorptivity, and the 

photodegradation efficiencies were almost not changed under 

visible light irradiation. Hence, the S4 has the highest efficiency 

for the photodegradation of RhB under visible light. Fig. 7b 

presents the UV-vis absorption spectrum of RhB solution with 

S4 as the photocatalyst at different irradiation time. The 

absorption peak gradually blue shifted with the increase of 

irradiation time, which may due to that RhB was demethylated 

and then the conjugated structure was degraded under visible 

light irradiation.  
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Fig. 7 (a) Time-course variation of C/C0 of RhB solution under visible light 
irradiation in the presence of  the as-prepared samples; (b) UV-vis absorption 
spectra of RhB solution after being treated with S4 as photocatalyst under visible 
light irradiation. 

 Sunlight is a renewable energy and can be got freely. 

Hence, the investigation of pollutants degradation under 

sunlight has a great significant effect on both resource and 

environment. Herein, the degradation of RhB in the presence 

of the above as-prepared samples was also tested under the 

irradiation of sunlight at room temperature, and the results 

are shown in Fig. 8. The results were similar with that under 

the visible light irradiation. The S6 only has adsorptivity. And 

after under sunlight irradiation for 120 min, the 

photodegradation efficiencies of RhB are 69%, 15%, 20%, 98% 

and 33% for S1, S2, S3, S4 and S5, respectively, indicating the 

 
Fig. 8 Time-course variation of C/C0 of RhB solution under sun light irradiation in 
the presence of the as-prepared samples. 

S4 shows the highest photocatalytic ability. On the other hand, 

it can be seen that the degradation rate under sunlight 

irradiation was faster than that under visible light irradiation. 

Therefore, the sunlight can act as an available light source for 

the photocatalytic degradation of pollutants.  

 
Fig. 9 Recycling experiments for degradation of RhB with BiOCl/m-BiVO4 (S4) as a 
photocatalyst under visible light irradiation. 

 To evaluate the stability and reusability of the BiOCl/m-

BiVO4 heterojunctions, the recycling experiments were 

conducted for the degradation of RhB with S4 as the 

photocatalyst under visible light irradiation. As shown in Fig. 9, 

the photodegradation efficiency of RhB decreases from 99% to 

90% after four cycles, indicating that the as-prepared BiOCl/m-

BiVO4 heterojunctions are still stable under visible light 

irradiation. 

3.6. Photocatalytic mechanism 

 It is well known that photocatalytic degradation of 

pollutants under light irradiation is mainly based on the 

generation and separation of the photoelectron–hole pairs. 

The excited-state e
−
 or h

+
 pairs can react with an electron 

acceptor or donor to produce radicals such as •OH and •O2
−
. 

These radicals are very active, which can oxidize or reduce 

toxic organic molecules. However, the produced 

photoelectron–hole pairs in m-BiVO4 are easily recombined, 

which induces that less electrons and holes are generated to 

react with O2 and H2O to produce active radical species, as a 

result, the degradation activity is weak. The coupling of BiVO4 

with BiOCl can effectively generate and separate e
−
/h

+
 pairs 

and enhance photocatalyst activity. As shown in Scheme 1, a 

possible mechanism of the charge separation and transfer in 

the BiOCl/m-BiVO4 heterojunctions under visible light 

irradiation was proposed. BiOCl is a p-type semiconductor,
45

 

while m-BiVO4 is an n-type semiconductor.
46

 When BiVO4 

contact with BiOCl, an internal static electric field is formed at 

the interface between them, and the BiOCl/m-BiVO4 p–n 

junction will be formed when their Fermi levels (EF) reached 

equilibrium state. With the visible light or sunlight irradiation 

(the wavelength of 400 nm corresponds to energy of 3.1 eV), 

the electrons on the valence band (VB) of m-BiVO4 can be 

excited to the conduction band (CB), due to the higher photon 

energy. However, the Eg of BiOCl is larger than 3.1 eV,
47

 so 

BiOCl cannot be activated. As we all know, the electric field at 

the interface facilitates the migration of electrons from the VB 

of the p-type semiconductor to the VB of the n-type 

semiconductor. Therefore, the electrons in the VB of BiOCl 
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could easily be transferred to the VB of BiVO4. Meanwhile, 

holes are generated in the VB of BiOCl. On the other hand, the 

electrons in the HOMO of RhB can be excited to the LUMO of 

RhB under visible light irradiation.
48

 Due to the large offset of 

energy level at the RhB/BiVO4 interfaces, photogenerated 

electrons move rapidly from RhB to BiVO4 in a 

thermodynamically favorable manner. In above way, 

photoinduced electron–hole pairs could be effectively 

separated. Moreover, the holes in the VB of BiOCl could 

initiate photocatalytic oxidation reactions, and the excited 

electrons in the CB of BiVO4 photogenerated electrons can 

react with O2 to form •O2
−
 radicals.  

 
Scheme 1 A possible mechanism of the charge separation and transfer in the 
BiOCl/m-BiVO4 heterojunctions under visible-light irradiation. 

Therefore, BiOCl/m-BiVO4 heterostructures could exhibit 

better photocatalytic properties than that of BiOCl and m-

BiVO4 on degradation of pollutants. In this study, the S4 

heterostructure exhibits the best photocatalytic activity. It is 

straightforward to assume that the larger pore volume and 

pore size of S4 are helpful for increasing the adsorbability, 

leading to the e
−
 in the LUMO levels of dyes more easily 

transfer to the CB of BiVO4 and produce more •O2
−
 radicals 

under visible light irradiation. The other reason for the S4 

heterostructure exhibits the best photocatalytic activity could 

be related to an increase in charge separation. With m-BiVO4 

amount in BiOCl/m-BiVO4 being in excess, numerous 

photoinduced electrons and holes could recombine easily on 

the surface of m-BiVO4. However, when the amount of BiOCl in 

BiOCl/m-BiVO4 is excess, less photoinduced electrons and 

holes could be generated. Therefore, the certain ratio of BiOCl 

and m-BiVO4 in S4 may be helpful to form the maximum 

number of space charge regions. Comparing with other 

samples, the spacing of (110) planes of S4 show more strong 

diffraction. More O2 can be absorbed and converted to •O2
−
, 

due to the existence of the strong diffraction of (110).
49

 

Therefore, the high exposure of (110) plane may lead to more 

better photocatalytic activity of S4.
50

 

Conclusions  

In summary, a novel and simple method namely ionic liquid 

assisted ultrasonic method was developed to prepare 

BiOCl/m-BiVO4 heterojunctions at room temperature. The 

ionic liquid [BMIM]Cl and the salt K6V10O28·9H2O were acted as 

Cl and V source, respectively. A series of characterization 

methods were used to characterize the synthesized BiOCl/m-

BiVO4 heterojunctions. The as-prepared heterostructures are 

composed of BiOCl nanoparticles growing on the BiVO4 

nanoplates. The photocatalytic activities of the as-synthesized 

BiOCl/m-BiVO4 heterostructures products were tested via the 

degradation of dyes under visible light irradiation and sunlight 

irradiation. Due to the larger adsorbability, high exposure of 

(110) planes and suitable conduction and valance band levels 

of BiVO4 and BiOCl, the S4 heterojunctions possessed 

significantly enhanced photocatalytic activities under visible 

light and sunlight irradiation. Considering the high 

photocatalytic efficiency and stability, with further 

improvement and optimization, the BiOCl/m-BiVO4 

heterojunction photocatalysts has potential application in 

environmental purification. 
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Ionic liquid assisted ultrasonic method was developed to prepare BiOCl/m-BiVO4 heterojunctions 

with high photocatalytic activity under both visible light and sunlight irradiation. 
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