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ABSTRACT 

Photocatalytic reduction of hexavalent Cr(VI) couping oxidative degradation of organic 

contamination is an emerging and practical approach for water treatment. In this study, 

Z-scheme g-C3N4/Bi2S3 heterojunctions with intimate interface were successfully 

synthesized by direct growth of Bi2S3 on g-C3N4 surface. Notably, the photocatalytic 

performance of Z-scheme g-C3N4/Bi2S3 was influenced by g-C3N4 content. The optimized 

2% g-C3N4/Bi2S3 heterojunction shows the highest photocatalytic reduction performance 

with 93.4% reduction efficiency of Cr(VI) under UV-visible light due to efficient 

separation and transfer of charge carriers and proper band structure. Furthermore, 2% 

g-C3N4/Bi2S3 can degrade tetracycline and Rhodamine B. Free radical capturing and 

quantitative tests indicate that holes and superoxide radicals are primary active species 

for the degradation of organic pollutants, while Cr(VI) was reduced to Cr(III) by the 

photogenerated electrons. Overall, this study provides new insight into the synthesis of 

high-performance Z-scheme heterojunctions for the future advancement of 

photocatalysis technology. 
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1. Introduction 

In the light of increasing industrialization and urbanization, water pollution by heavy metal and organic 

pollutants has been a global problem, which threatens the entire biosphere and impacts the lives of people 

worldwide [1, 2]. Chromium (Cr) is mainly discharged from tanneries, printing, pigments, and metal plating, which 

is considered to be carcinogenic and mutagenic to living organisms [3, 4]. Generally, chromium in aquatic 

ecosystems exists as Cr(III) and Cr(VI) [5]. Hexavalent Cr(VI) has a much higher toxicity than trivalent Cr(III), while 

Cr(III) can be naturally formed in the earth's crust and is one of the essential trace elements for humans indeed 

[6]. Therefore, the conversion of chromium from the highly toxic Cr(VI) into low toxic or non-toxic valence is 

considered an effective strategy to mitigate the potential hazards of chromium pollutants. 

Photocatalysis is regarded as one of the most promising technologies due to its high efficiency, eco-

friendliness, utilizing solar energy, mild reaction conditions, and low energy consumption [7, 8]. It has broad 

application prospects in the remedy of environmental pollution. The photogenerated electrons can transform 

highly toxic Cr(VI) anions into Cr(III), and some reactive species produced in the photocatalytic process can destroy 

the structure of organic pollutants, leading to their degradation [9]. Different types of semiconductor 

photocatalysts, including TiO2 [10, 11], CdS [12], CeO2 [13], and BiVO4 [14], have been fabricated for the remedy of 

environmental pollution. However, it is difficult for a single-component catalyst to have both a wide light 

absorption range and strong redox ability, and photogenerated electrons and holes can recombine each other 

easily [15]. 

One class of the leading photocatalysts that could answer these challenges is hetero-nanostructured 

semiconductors. These photocatalysts are compelling choices for photocatalytic reduction of hexavalent Cr(VI). It 

is attributed to their synergies by assimilating favorable characteristics and conquering the incapability of pure 

semiconductors to widen light absorption range, promote the separation of photogenerated electron-hole pairs, 

and optimize redox ability [16, 17]. As a promising semiconductor, bismuth sulfide (Bi2S3) has attracted 

widespread attention due to its advantages of remarkable photoconductivity, low cost, and nontoxicity [18, 19]. 

Despite their bright features, pure Bi2S3 has rarely been used for practical application because of the rapid 

recombination of photogenerated charge carriers [20]. Hence, the combination of Bi2S3 with other proper 

semiconductors for constructing Z-scheme heterojunctions is necessary to enhance photocatalytic performance. 

Graphitic carbon nitride (g-C3N4) with π-conjugated inorganic polymer construction has remarkable 

photoconductivity and a wide bandgap (2.7~5.49 eV), and it still suffers from insufficient utilization of visible light 

and fast recombination of photogenerated electrons and holes [21-23]. Thus, the construction of Z-scheme g-

C3N4/Bi2S3 heterojunctions is expected to overcome the above shortcomings.  

In this work, Z-scheme g-C3N4/Bi2S3 heterojunction with intimate contact interface was fabricated using in-situ 

growth technology. Its photocatalytic activity was evaluated by Cr(VI) reduction and degradation of tetracycline and 

Rhodamine B. Furthermore, enhancement of performance and photocatalytic mechanism of g-C3N4/Bi2S3 were 

systematically discussed. Z-scheme g-C3N4/Bi2S3 heterojunction exhibited superior photocatalytic performance 

compared with pure g-C3N4 and Bi2S3. Besides, the content of g-C3N4 dramatically influences the photocatalytic 

activity of g-C3N4/Bi2S3 heterojunctions. The present study will pave the way for further developing high-efficient Z-

scheme heterojunctions to simultaneously reduce the toxicity of heavy metal anion and organic contaminants. 

2. Experimental 

2.1. Reagents 

Potassium dichromate (K2Cr2O7), bismuth nitrate pentahydrate (Bi(NO3)3•5H2O), melamine (C3N3(NH2)3), 

thioacetamide (CH3CSNH2), diphenylcarbazide (C13H14N4O), ethylene glycol (EG), and isopropanol (IPA) were 

purchased from Xilong Chemical Co., Ltd.). Triethanolamine (TEOA) and p-benzoquinone (BQ) were obtained from 

Shanghai Chemical Reagent Co., Ltd. and Shanghai Jingchun Reagent Co., Ltd., respectively. All materials are of 

analytical grade. 
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2.2. Synthesis of g-C3N4 

The detailed operation process for the synthesis of g-C3N4 is as follows [24-26]: 2.5 g C3N3(NH2)3 was added into 

two clean and dry alumina crucibles of the same size and calcined at 520 ℃ for 2 h with a heating rate of 5 ℃·min-1. 

In order to fully deaminate to obtain pure g-C3N4, it is still necessary to keep it at 520 ℃ for another 2 h. After the 

reaction, the products were cooled to room temperature and ground in an agate mortar to get fine powder for 

later use. 

2.3. Preparation of g-C3N4/Bi2S3 Composite Photocatalyst 

(1) 5.84 g of Bi(NO3)3·5H2O was added to 50 mL of deionized water and stirred to disperse completely. Then, 

3.76 g of thioacetamide (TAA) was slowly added to the mixtures with stirring for about 30 min; 

(2) In the case of continuous stirring at room temperature, different amount of g-C3N4 was added and kept 

stirring for 30 min. Mixtures were poured into the reaction kettle and put in an oven at 180 ℃ for 12. After the 

hydrothermal reaction was over, the reaction system was cooled to room temperature. Then the precipitate was 

washed with deionized water and ethanol and dried at 60 ℃ for 12 h. The g-C3N4/Bi2S3 with different mass percent 

of C3N4 (x=0, 1%, 2%, and 5%) were obtained. 

2.4. Evaluation of Photocatalytic Activity  

2.4.1. Preparation of Chromogenic Agent  

0.1 g of diphenylcarbohydrazide was added into 5 mL of acetone and was dissolved completely under 

ultrasonic conditions. Then mixture solution was diluted to 10 mL and stored at refrigeration temperature. 

2.4.2. Batch Photocatalytic Reaction  

The photocatalytic activity of g-C3N4/Bi2S3 was tested by reduction of Cr(VI) solution. Herein, 30 mg g-C3N4/Bi2S3 

nanocomposites were suspended in 100 mL of 10 mg/L Cr(VI) solution. Then, the reaction solution was stirred in 

the dark for 40 min, and 3 mL samples were taken out every 20 min for the adsorption equilibrium of Cr(VI) on 

catalysts. After that, the reaction solution was immediately transferred to a xenon lamp simulating sunlight for 

irradiation, and magnetic stirring was kept. 3 ml of solution was taken out every 20 min and was filtered using 0.45 

μm water system filter head for separating the catalysts. 0.5 mL of Cr(VI) sample, 50 μL chromogenic agent, and 1 

mLof 2 mol/L H2SO4 were mixed well, then diluted to 5 mL with H2O, and finally, the mixture was analyzed by a UV-

vis spectrophotometer at 540 nm. The removal efficiency can be obtained according to the following equation: 

 Removal efficiency (%) = (1 −
C𝑡

C0

) × 100%  

where Ct is the concentration of Cr(VI) at t min (mg/L), C0 is the concentration of original Cr(VI) stock solution 

(mg/L). 

2.5. Photocurrent and Mott-Schottky Test 

2.5.1. Preparation of Working Electrode 

Five glassy carbon electrodes with the same size and thickness, which ultrasonically cleaned with an 

appropriate amount of ethanol solution for 30 min, were placed in sequence on a tray padded with clean paper, 

and then the multimeter was adjusted to the ohm range to find the conductive surface of each glassy carbon 

electrode. 10 mg of the synthesized materials g-C3N4, Bi2S3, 1% g-C3N4/Bi2S3, 2% g-C3N4/Bi2S3, and 5%g-C3N4/Bi2S3 

were dispersed in 50 mL ethanol solution and was coated on the bottom of the conductive surface of the glassy 

carbon electrode with an area of about 1 × 1 cm2. It was then was dried in a ventilated place for 8 h. 
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2.5.2. Test 

Photocurrent and Mott-Schottky tests are used to reflect the separation ability and flat band potential of 

photogenerated electron holes in materials under illumination. The Pt electrode was used as the anode, and 

Ag/AgCl electrode was generally used as the reference electrode. The working electrode was prepared in 2.5.1 to 

form a standard three-electrode system. The electrolytes here are 0.5 mol/L Na2SO4 solutions. 

2.6. Characterization 

The crystal structure of g-C3N4/Bi2S3 was determined using X-ray diffraction (XRD) (D8ADVANCE-A25, Bruker, 

Germany) with Cu-Kα radiation (λ=0.154056 nm). An AXIS Supra X-ray photoelectron spectrometry (Shimadzu, 

Japan) was employed to analyze the chemical state of elements and rectify the binding energies of g-C3N4/Bi2S3. 

UV-Vis diffuse reflectance spectroscopy (DRS) of g-C3N4/Bi2S3 was measured by U-3900H UV-Vis 

spectrophotometer (Hitachi, Japan) using BaSO4 as a reference. The Brunauer-Emmett-Teller (BET) specific surface 

area and pore-size distribution of g-C3N4/Bi2S3 were measured using a GEMINI VII 2390 surface area and porosity 

analyzer (Micromeritics, USA). The photoluminescence (PL) spectra of g-C3N4/Bi2S3 samples were measured by an 

F-7000 Fluorescence spectrophotometer (HACH, USA). 

2.7. Total Organic Carbon (TOC) and Chemical Oxygen Demand (COD) Removal of Actual Pharmaceutical 

Wastewater 

2% g-C3N4/Bi2S3 was added in actual pharmaceutical wastewater, and the photocatalytic reaction condition is 

similar to the above. The samples were taken out every 1 h to explore the removal efficiency of TOC and COD.  

3. Results and Discussion 

3.1. X-ray Diffraction (XRD) and X-ray Photoelectron Spectroscopy (XPS) 

Fig. (1) shows the XRD patterns of 2% g-C3N4/Bi2S3. The characteristic diffraction peaks of 2% g-C3N4/Bi2S3 at 2θ 

of 25.003°, 28.641°, 31.812°, 45.533°, 46.468°, and 52.753° can correspond to the (111), (121), (122), (200), (143) 

and (231) crystal planes of rhombic Bi2S3 ( JCPDS No.84-0279). However, the characteristic diffraction peak of g-

C3N4 was not observed in the 2% g-C3N4 /Bi2S3 heterojunction. The possible reason for this phenomenon is that 

the intensity of the diffraction peak is very low due to the low content of g-C3N4 in the composite material, which 

can be interfered with the diffraction peak of Bi2S3. 

 

Figure 1: XRD patterns of 2% g-C3N4/Bi2S3. 

XPS technology was used to analyze the elemental composition and chemical valence state of composite 2% g-

C3N4/Bi2S3 (Fig. 2). From Fig. 2(a), we can see the appearance of elements Bi, S, C, and N, respectively, and the 
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corresponding binding energies of the Bi 4f5/2 and Bi 4f7/2 are 161.8 eV and 156.5 eV, respectively [19]. The S 2s 

peak is located at a binding energy of 223.5 eV. The peak of N 1s is located at the binding energy of 397.6 eV. The 

two C 1s peaks with binding energies of 286.8 eV and 282.9 eV were observed [27]. 

 

Figure 2: XPS spectrum of 2% g-C3N4/Bi2S3, (a) full element scan, (b) Bi 4f, (c) S 2s, (d) N 1s, (e) C 1s XPS pattern. 

3.2. Specific Surface Area and Pore Structure (BET) 

The specific surface area and pore size of the material can influence the adsorption performance of the 

catalysts. The N2 adsorption-desorption isotherms of g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 are shown in Fig. (3). The 

adsorption isotherms of g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 belong to type IV adsorption isotherms, and pore size 

distribution is mainly in the range of 2 ~ 50 nm, indicating the mesoporous structure [5]. There is no central 

saturated adsorption platform on the adsorption isotherm, so it can be judged that they can be classified to the 

H3 hysteresis loop. 

 

Figure 3: N2 adsorption-desorption isotherm of g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3. 

The parameters of specific surface area, pore-volume, and pore diameter of the three materials are listed in 

Table 1. The specific surface areas of g-C3N4, Bi2S3, 2% g-C3N4/Bi2S3 are 15.07, 6.20, and 5.70 m2·g-1, respectively. 

Their pore volume is 0.067, 0.026 and 0.023 cm3·g-1, respectively. The pore size distribution is 13.45, 11.62, and 
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10.65 nm, respectively. The pore diameter, specific surface area, and pore volume of 2% g-C3N4/Bi2S3 are smaller 

than the pure material. These three indexes are not the only factors determining the photocatalytic performance 

of the material but also impact the sequent photocatalytic process. 

Table 1: Specific surface area, pore-volume, and pore diameter of g-C3N4, Bi2S3, 2% g-C3N4/Bi2S3. 

Samples BET (m2 g-1) Pore Volume (cm3 g-1) Average Pore Size (nm) 

g-C3N4 15.07 0.067 13.45 

Bi2S3 6.20 0.026 11.62 

2% g-C3N4/Bi2S3 5.70 0.023 10.65 

 

3.3. Ultraviolet-Visible Diffuse Reflectance Spectroscopy (DRS) 

The optical properties of g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 were investigated by UV-Vis diffuse reflectance 

spectrometer. It can be seen from Fig. 4(a) that the g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 samples both have 

absorption in the visible light range (400 ~ 760 nm). The absorption intensity of 2% g-C3N4/Bi2S3 is higher than 

pure g-C3N4. After 760 nm, the absorption intensity of pure Bi2S3 is significantly reduced, but 2% g-C3N4/Bi2S3 still 

has a certain absorption strength and is higher than that of both two pure materials. It shows that 2% g-C3N4/Bi2S3 

widens its absorption range in the solar spectrum and enhances its photocatalytic performance. The bandgap 

width can be obtained by the following formula: 

(αℎ𝜈)n = k(ℎ𝜈 − Eg) 

Where α, h, and v are the light absorption coefficient, Planck's constant, and the frequency of light, respectively. 

k is the constant associated with the band tail [28]. 

Fig. 4(b) shows (αhv)2 versus hv curves. The band gap energy of g-C3N4, Bi2S3 and 2% g-C3N4/Bi2S3 are 1.817, 

1.837 and 1.927 eV, respectively [29]. 

 

Figure 4: Ultraviolet-visible diffuse reflectance spectra of pure g-C3N4, Bi2S3, 2% g-C3N4/Bi2S3. 

3.4. Fluorescence Spectrum Analysis (PL) 

These PL spectra explore the photogenerated electron-hole recombination of g-C3N4, Bi2S3, and 2% g-

C3N4/Bi2S3. Generally, lower fluorescence emission intensity means less photogenerated electron-hole 

recombination ability. As shown in Fig. (5), the fluorescence intensity is pure g-C3N4 > pure Bi2S3 > 2% g-C3N4/Bi2S3. 

The fluorescence intensity of the 2% g-C3N4/Bi2S3 composite is the smallest, indicating that electrons and holes can 

be separated quickly. 
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Figure 5: PL spectra of pure g-C3N4, Bi2S3 and 2% g-C3N4/Bi2S3. 

3.5. Photocurrent and Mott-Schottky Analysis 

Under visible light, the current response trend of photocatalytic materials can reflect the separation efficiency 

of photogenerated electrons and holes. The photocurrent responses of pure g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 are 

systematically explored. It can be seen from Fig. 6 that the photocurrent increases as follows: pure g-C3N4 < Bi2S3 < 

2% g-C3N4/Bi2S3, of which the photocurrent of 2% g-C3N4/Bi2S3 is about 3.1×10-8 μA and significantly higher than 

that of pure g-C3N4 and Bi2S3. It shows that the combination of pure g-C3N4 and Bi2S3 dramatically improves the 

separation rate of photogenerated electrons and holes, thus improving the photocatalytic redox performance of 

g-C3N4/Bi2S3 composites. 

Consistent with the experimental environment of the photocurrent test, Mott-Schottky curves of g-C3N4, Bi2S3, 

and 2% g-C3N4/Bi2S3 were also obtained to explore the types of semiconductors and flat band potential (Fig. 7). 

The slope of these curves is positive, indicating n-type semiconductors of g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3. The 

intersection of the slope and abscissa corresponds to the flat band potential (EFB). As listed in Table 2, the flat band 

potentials of pure g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3 are -0.55, -0.26, and -0.37 eV, respectively. 

 

Figure 6: Photocurrent response of pure g-C3N4, Bi2S3, and 2% g-C3N4/Bi2S3. 

Table 2: Eg, EFB, ECB and EVB values of g-C3N4, Bi2S3 and 2% g-C3N4/Bi2S3. 

Samples Eg (eV) EFB (eV vs.Ag/AgCl) ECB≈EFB (eV vs.NHE) EVB (eV) 

g-C3N4 2.17 -0.55 -0.353 1.817 

Bi2S3 1.9 -0.26 -0.063 1.837 

2% g-C3N4/Bi2S3 2.1 -0.37 -0.173 1.927 

Calculation basis: ECB = EFB + 0.197 (0.197 is the potential of the reference electrode Ag/AgCl electrode), EVB = Eg + ECB 
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Figure 7: Mott-Schottky curves of pure g-C3N4, Bi2S3 and 2% g-C3N4/Bi2S3. 

3.6. Evaluation of Photocatalytic Activity 

The photocatalytic activity of pure g-C3N4, Bi2S3, and g-C3N4/Bi2S3 for reduction of Cr(VI) was measured under 

visible light and ultraviolet-visible light. As shown in Fig. 8(a), under visible light conditions, the Cr(VI) reduction 

efficiencies of g-C3N4, Bi2S3, 1% g-C3N4/Bi2S3, 2% g-C3N4/Bi2S3 and 5% g-C3N4/Bi2S3 are 39.2%, 42.9%, 60.3%, 67.1% 

and 49.9%, respectively. The catalytic reduction efficiency of 2% g-C3N4/Bi2S3 is the highest, up to 67.1%. 

 

Figure 8: Photocatalytic efficiency of g-C3N4, Bi2S3 and 2% g-C3N4/Bi2S3: Reduction of Cr(VI) under visible light (a) and ultraviolet-

visible light (b). Degradation of tetracycline (c) and Rhodamine B (d) under visible light. 

As shown in Fig. 8(b), under UV visible light conditions, the Cr(VI) reduction efficiencies by g-C3N4, Bi2S3, 1% g-

C3N4/Bi2S3, 2% g-C3N4/Bi2S3 and 5% g-C3N4/Bi2S3 are 49.9%, 66.6%, 82.5%, 93.4% and 76.0%, respectively. Among 
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them, the photocatalytic reduction efficiency of Cr(VI) by 2% g-C3N4/Bi2S3 is the best. After 120 min, the catalytic 

reduction efficiency of Cr(VI) can reach 93.4%. The results demonstrate that an appropriate amount of g-C3N4 into 

Bi2S3 is beneficial for separating and migrating photogenerated electrons and holes. However, an excess of g-C3N4 

is detrimental to the photocatalytic efficiency of g-C3N4/Bi2S3 due to the recombination of holes and electrons.  

The degradation of tetracycline and Rhodamine B by 2% g-C3N4/Bi2S3 is present in Fig. 8(c) and (d). It can be 

seen that 2% g-C3N4/Bi2S3 can degrade tetracycline (14.24%) and Rhodamine B (31.6%). 

3.7. Activity Capture Experiment 

To reveal the vital active species in the degradation of organic matter by 2% g-C3N4/Bi2S3, triethanolamine 

(TEOA), isophthalic acid (IPA), and p-benzoquinone (BQ) are selected as capturing agents to explore their effects on 

the degradation performance of Rhodamine B. TEOA is the capture agent of h+, IPA is the capture agent of ·OH 

and BQ is the capture agent of ·O2
- [30-32]. As shown in Fig. 9(a), the degradation efficiency of Rhodamine B under 

visible light by 2% g-C3N4/Bi2S3 was 31.6% without any capturing agent. After adding IPA, the degradation efficiency 

of Rhodamine B under visible light remained unchanged, indicating that there was no ·OH in this process. After 

adding BQ and TEOA, the degradation efficiency of Rhodamine B decreased to 15.6% and 13.5%, respectively. The 

results indicated that the active species in photocatalytic degradation of Rhodamine B were h+ and ·O2
-. In 

addition, electron spin resonance (ESR) measurements detected superoxide radicals using 5,5-dimethyl-1-

pyrroline-n-oxide (DMPO) as the capturing agent. It can be seen from Fig. 9(b) that there is no ·O2
- peak in the dark, 

but there is a ·O2
- characteristic peak at 5 min of light, and the ·O2

- the characteristic peak is significantly enhanced 

at 10 min. These results further confirmed that ·O2
- was one of the main active species in degrading Rhodamine B 

by 2% g-C3N4/Bi2S3. 

 

Figure 9: Photocatalytic degradation efficiency of Rhodamine B with capturing agents (a) and electron spin resonance (ESR) of 

DMPO-·O2
- (b). 

3.8. Mechanism 

 The bandgap width and flat band potential of pure Bi2S3 and pure g-C3N4 are obtained by UV-Vis diffuse 

reflectance spectroscopy and the Mott Schottky test. The potentials of the valence band and conduction band are 

calculated and are shown in Table 2. Combined with the capturing experiment of active species, the mechanism of 

g-C3N4/Bi2S3 for photocatalytic reduction of Cr(VI) and degradation of organic pollutants is speculated (Fig. 10). 

Under visible light, Bi2S3 and g-C3N4 are excited to produce electron-hole pairs [34, 35]. The photogenerated 

electron (e-) in the conduction band (CB) of Bi2S3 is combined with the h+ in the valence band (VB) of g-C3N4. The e- 

in CB of g-C3N4 and the h+ in VB of Bi2S3 may be involved in producing active species. The EVB of Bi2S3 is +1.837 eV, 

which is less than E𝑂𝐻−/·𝑂𝐻= +1.99 eV. Therefore, ·OH cannot be generated because OH- cannot be oxidized by h+ 

theoretically, which is confirmed by adding IPA in the capturing experiment of active species. The ECB potential of 

g-C3N4 is -0.353 eV, which is lower than E·𝑂2
−/𝑂2

= -0.046 eV, thus O2 can be reduced to superoxide radical (·O2
-). The 

active species for degradation reaction are ·O2
- and h+ [33]. The photogenerated electrons in CB of g-C3N4 also 

participate in reducing Cr(VI).  
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Figure 10: Photocatalytic mechanism of 2% g-C3N4/Bi2S3 for reduction of Cr(VI) and degradation of organic pollutants. 

3.9. Application in Actual Pharmaceutical Wastewater 

2% g-C3N4/Bi2S3 was added to the actual pharmaceutical wastewater to explore the removal of TOC and COD. 

As shown in Fig. (11), the removal rate of COD and TOC in actual pharmaceutical wastewater is 20.0% and 43.9%, 

indicating considerable practical application prospects of 2% g-C3N4/Bi2S3. 

 

Figure 11: TOC and COD removal rate of actual pharmaceutical wastewater. 

4. Conclusion 

In this work, Z-scheme g-C3N4/Bi2S3 heterojunctions with intimate interface were successfully synthesized by 

direct growth of Bi2S3 on the surface of g-C3N4, and their photocatalytic performance was explored by reduction of 

Cr(VI) and degradation of Rhodamine B and TC. Among them, 2% g-C3N4/Bi2S3 has the best performance, with 

Cr(VI) reduction efficiency of 67.1% and 93.1% under visible light and under UV visible light, respectively. The active 

radical capturing experiment inferred that 2% g-C3N4/Bi2S3 is a Z-scheme heterojunction, which significantly 

enhances the separation rate of photogenerated electrons and holes, increasing the range of light absorption and 

significantly improving its photocatalytic activity. This work provides new ideas into the environmentally friendly 

and efficient photocatalytic reduction of Cr(VI). 
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